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g lpeancaosne

B HacTosIee BpeMs B3pEIBHBIE PAOOTHI HAIIIAM
IIAPOKOe NPUMeHeHHe B BOEHHOM AeAe M HapoA-
HO-XO035MCTBEHHEIX KOMIIAGKCaX, Ha Oa3ze cyiue-
CTBYIOIIeH MPOMEIIIAEHHOCTH M Hay4YHBIX pa3pa-
DOTOK NpeBpPaTHUAHCE B OTPACAB I'OCYAApPCTBEHHO-
ro 3Ha4YeHUs,

Anst X U3ydeHWss U HCCAEAOBAHHSA NIPHUMEHSIOT-
CS1 CAOJKHEIe TPUOOPEI, UCIIOAB3YVIOTCA HOBEHIIHe
AOCTH)ReHUusd (PU3uKHu, PU3HKO-XUMHUYECKass MeTO-
AOAOTHS, aHAAUTHYECKHe aHAAW3Bl U pa3pabOoTKH
[IPUKAAAHOM MaTeMaTHKH,

B AaHHOIT HayKe CyIecTBYeT LIeABIM PSIA 3aKO-
HOMEepHOCTeH, BEIBECTH U OIIPeAeAHTE KOTOPEHIE,
OIepHUPYS TOABKO 3HAHUAMHY, B3ATBIMHU U3 CMEXHBIX
Hay4YHEIX oDAacTey, BeCbMa IIPOOAEMATHYHO.

[ToaTromy coBpeMeHHOe B3PBIBHOE AEAO CAEAYeT
paccMaTpHUBaTE KaK HHAMBHAYAABHYIO M CaMOCTOA-
TEABHYIO OTpacAb 3HaHHUH, TPeOYIOIIYI0 OTAGABHOH
HAay4YHOH MCCAEAOBATEAbCKOH pa3padOTKH M AOC-
TATOYHOro KOAMYecTBa y4eOHOM M MCCAGAOBATEAb-
CKOM AMTEepaTypHl.



et fpeancaonme

HMcnoab3ysa MaTepHuaasbl, pacyeThl U 3KCIIepUMEeH-
TaAbHO ITOAYYEeHHBIE (POPMYABI U CBEA€HUS, U3A0-
JKeHHbIe B KHUTe, CHelHaAuCT UMeeT BO3MOKHOCTE
obecrneynBaTh NMPUHATHE ONTHUMAABHOTO ITPaKTH4Yec-
KOTO pellleHUs MPHU HCIIOAB30BaAHUHM B3PEIBUATEIX
BeNleCTB W B3pPbIBUYATHIX MAaTepPHAAOB.

BriepBeie 3a MOCAEAHHE I'OABI B KHUT'e COOpPAaHEL
CBEAEHHS O COBPEMeHHEIX B3PhIBUATHIX BellleCTBaX,
KOHTPOABHO-U3MEPUTEABLHEIX MMpUbopax, 3apsgAHO-
TPAaHCIOPTHBIX M CMeCHUTeAbHBLIX YCTAaHOBKAax, CIO-
cofax U CpeACTBax MX IIpUMeHeHHd,

B xkHUTry BBeAeH HOBBIM paspen «PacdeTel AvHa-
MHUYECKHX IIPOLECCOB NPU B3PHIBHEIX paboTax»,
IPHU H3AO0KEHHHU KOTOPOI'O HCIIOAB3VIOTCSA MaTepH-
aAbl POCCHMCKHMX YYEeHBIX M YKa3bIBAeTCHA UX IPH-
OPUTET B POAU Pa3BUTHA AGHHOW HAYKH.

PacueThbl AMHAMHUYECKUX IIPOLECCOB MMO3BOAAIOT
MCIIOAB30BATH B MMPAKTHYECKUX YCAOBHAX MOAYYEH-
Hble 3HAaHUA U AOOMBATHCS Pe3yAbTATOB B MHUHH-
MaAbBHBEIE CPOKH.

CoBpeMeHHas AUTepaTypa [0 B3PEIBHEIM pa-
6oTaM ONMUCHEIBaeT AWUIIL OYeHb OrTPAaHUYEHHOE
YUCAO HaMMeHOBaHHWMH HCIIOAbB3YeMBLIX B3phIBYA-
ThIX BeIllleCTB M B3pPhLIBUATHEIX MarepuaroB. B cBs-
34 C U3MEeHeHWeM [OAUTHYEeCKOI'0 U COIMaAbHO-
3KOHOMHYECKOI'0 HOAOKEeHHs CTpaHbl AAHHBIH
BOIIPOC TpebOyeT AOPabOTKH.

Auarna3zoH 3HaHMH, UCHOAB3YEeMEIX CIIeljHaAuC-
TaMH¥ B3PHBIBHOTO AeAd, B HacTosdlllee BpeMd OYeHb
BEAUK: HeEOOXOAUMO HUMeTh 00beM 3HaHUH B CMEXK-
HBIX OTPACAAX — XHMHWH, XUMHYECKHX U (pu3Hdec-
KUX CBOHCTB rOopeHHs, TepMOAHMHaMHYeCKHX IIpO-
1eccax, XMMHAHA OPraHUYeCKHUX U MHUHEpPaAbHBIX CO-
A€M, TTOPOLIKOBOH METAaAAVPIuH, XUMHYEeCKHX CMOA
U MOAM3THAEHOBBIX KOHIIEHTPATOB, XUMHU BBEICOKO-
TepPMUYECKHX peakIjHuH.

ABTOpaM YAGAOCH CO3AAaTh KHHUTIY, AQIOLIVIO OT-

ﬁ BETHI Ha MHOI'He M3 [TOCTaBA€HHBIX BOIIPOCOB H ABAS-

IpEANCADBNE i

FOIIVIOCA CIIPABOYHMKOM AAS CIIEI[HAAWCTOB BOEH-
HBEIX BEAOMCTB U HapOAHOI'O XO3AHCTBA.

AOCTOBEPHOCTE U 00OOCHOBAHHOCTh HAYYHBIX I10-
AOJKEHUH M peKOMeHAalWM, IPUBEAeHHBIX B M3Aa-
HUH, TTOATBEpPIKAAeTCH:

s YAOBAETBOPHUTEABHOM CXOAMMOCTBIO IIOAYYEH-
HBEIX Pe3YABTATOB Hay4YHBIX [IOAOKEHHH H PeKo-
MeHAAIIHH, IPUBEAeHHBIX B HCCAeAOBAHUH
IpOIeCCOB.

s [IpMeHeHHeM KOMIIAeKCHOI'O MeTOAA HMCCAe-
AOBaHHM, BKAIOYAKOIIIEro aHaAu3 COBpeMeHHOM
OTeYeCTBEHHEIN U 3apyOesKHbBIM [IPAaKTHKH.

[enepaa-Makiop BuyrpenHux Boiick MBA PO
B.Il. HukumuH



NPNHATHIE COKPAUIERNS

BB — B3phiBUaTHIe BelllecTBa

CB — cpeAcTBa B3pELIBaHMSA
BM — B3pBIBYaThIe MaTepHanhbl
K3B — KOpOTKO3aMeAAeHHOEe B3phiBaHUe Yacts 1

Alll — AeTOHUPYIOIIWH HIHYP ) y i
OIll — orHenpoOBOAHBIM ITHYP

KA — KalcCHAB-AETOHATOP T
A — 3AEKTPOAETOHATOP B:'HIIHE HB"H ||H 3EMH"
IAK3 — 3AeKTPOAETOHATOP KOPOTKO3aMeAAeHHOT'O
Bt i NOBEPXHOCTM
IA3A — 3AEKTPOAETOHATOP 3aMEeAAeHHOTO AeMCTBHA
K3AIIl — nmHpoTEXHHYECKOE peae AAST KOPOTKO3aMeA-
AEHHOr'0 B3pEIBAHUSA AETOHHPYIOIero IHypa
KHIII — ko3¢ ¢puriueHT HCIIOAB30BaHUS IIHYpa
AHC — AMHHA HauMeHbIIIero CONpoTHBAEHHS
CIII1 — conpoTHBAEHHEe [0 MOAOIIBE yCTVIIa
EIlb — EpuHble npaBuaa 6e301aCHOCTH TIPH B3PLIB-
HEIX paborax
CHulIl — CTtpoHTeAbHBI€ HOPMEI U ITPABHA4




BB — B3phIBYaATEIE BellecTBa
CB — cpeACTBa B3pEIBAHUSA
BM — B3phiBYaThie MaTepHaAkl
K3B — kopoTko3amMepreHHOe B3pEIBaHHE
Alll — AeTOHUPYIONHUH ITHYP
OIll — orHenpoOBOAHBIN IITHYP
KA — KancroAb-AeTOHATOP
DA — 3AEKTPOAETOHATOP
SAK3 — 3AeKTpOAETOHATOP KOPOTKO3aMEAAEHHOT'0
A€HCTBHUA
SA3A — SAEKTPOAETOHATOP 3aMEeAANEHHOI'0 AeHCTBHS
K3AIIl — nuporexHudeckoe pere AATd KOPOTKO3aMeA-
A€HHOTO B3PHEIBaHUS AeTOHHPVIOIEro nHypa
KHIII — xo3chduiueHT UCTIOAB30BAHUS IHYPa
AHC — AWHMS HaUMeHBIIero COnpoTHBACHHS
CIII1 — conpoTHBAEHHE IO MOAOIIBe YCTyIa
EIlb — EpuHbBIe mpaBHMAa 6e30IIaCHOCTH MPH B3PhLIB-
HEIX paboTax
CHulIl — CrpouTeAbHEIe HOPMEI M ITpaBHAa

YacTe 1
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B3PLIBHBIE PAGOTHI HA 3EMHON
NOBEPXHOGTM




[nasa 1

B3PbIBYATLIE BEUWECTBA

BspriBYaThle BelllecTBa (BB) — aTo xuMuYecKue coepm-
HeHHA UAM CMeCH BellleCcTB, CIIOCOOHEIE B OIIpeAeACHHBIX
YCAOBHSX K KpalHe OBICTPOMY (B3PEIBHOMY) CaMOpaciipo-
cTpaHsaoIeMycss XHMHYECKOMY IpeBpallleHHIO C BEIAEAe-
HHUeM TellAa U o6pazoBaHueM razoodpas3HbIX IIPOAYKTOB.

B3phIBUaTEIMUA MOTYT OLITE BellleCTBa HAHM CMeCH AO-
oro arperaTHoro cocrosaud. lllnpokoe npiMeHeHHe B
rOPHOM AeAe ITOAYYHAM TaK Ha3kliBaeMble KOHACHCHPOBaH-
urulie BB, KoTophle XapaKTepU3yIOTCA BBICOKOH 00 BbeMHOH
KOHIleHTpallHer TeNAOBOH 3HepruM. B oTaAnuHe OT 0OBIY-
HEIX TOIIAMB, TPeOYIOLIUX AASI CBOEI'0O TOPeHHs MOCTYIIAe-
HUS U3BHe razoo0pa3HoOro KHCAOPOAA, Takue BB BeipeAs-
IOT TCIIAO B pe3yAbTaTe BHYTPHMOAEKYASIPHEIX IIPOLIECCOB
pacnaja MAM peaklHi B3aUMOACHCTBHS MEXAY COCTaB-
HLIMH 4aCTAMH CMECH, IIPOAYKTAMH UX Pa3sA0KeHHs HAH
rasuuranuy, cnei@ruYecKMy XapakTep BEIACACHUS TeIl-
AOBOM 3HEepPruM M npeodpa3oBaHUs ee B KHHCTHYECKYIO
3HepPruio NPOAYKTOB B3phIBa U 9HEepPruio YAapHOH BOAHBI
OIlpeAeAsieT OCHOBHY10 o6AacTh npuMeHeHus BB Kak cpea-
CTBa ApOOAEeHHS M pa3pylIeHHUS TBEPABIX CpeA H COopy-
JKeHUH U nepeMelleHUs pasApoOAeHHOH MaccCHl.

B 3aBMCHMOCTH OT XapakTepa BHEIIHEero BO3ACHCTBHS
XUMUYecKoe paspylleHyde BB npoHcXOAUT: IpH Harpese
HU>Ke TeMIepaTyphl caMOBOCIIAAMeHeHHA (BCOBIIIKH) —
CPAaBHHUTEABHO MEAACHHOE TePpMHUYECKOe pasAoXeHue; IpH
MOAKHUTAaHUM — ropeHHe C riepeMellleHHeM 30HEI peaKIlui
(MAaMenn) mo BelecTBY ¢ MOCTOSHHON CKOPOCTRIO TTOPSIA-
Ka 0,1—10 cm/c; npu yAQpHO-BOAHOBOM BO3AEHCTBHH —
gemoHayusa B3phBUamMblX Bewecmas.

Karaccunduranus BB. MiMeeTcsi HeCKOABKO IPU3HAKOB
KAaaccupuranuu BB: no ocHoBHBIM (hopMaM IIpeBpallieHus,

11



g YacTo 1. BapuiBHbie paboTel W2 3BMHON MOBEPXHOCTH
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Ha3HAYCHHIO U XUMHYECKOMY COCTaBy. B 3aBUCHMOCTH OT
XapakTepa l1peBpalileHHs] B YCAOBHAX 3KcHAyaTaniuu BB
[IOAPA3AEASIOT Ha MeTaTeAbHBIe (MAHM IOpoXa) U Opu3aH-
THEIE. [lepBhEle HCIIOAB3YIOT B peXUMe ropeHHs, HallpHu-
Mep, B OTHeCTPEALHOM OPYXXHUH U paKeTHBIX ABHTaTeAdX,
BTOphIe — B pe)XKMMe AeTOHAallM|, HanpuMep, B boenpuia-
Cax ¥ Ha B3phIBHLIX paboTax. bpuszanTHiie BB, npumeHsi-
eMbie B IPOMBIIIAEHHOCTH, Ha3LIBAIOTCHA NPOMbBIWWAEHHbL -
MU B3pblBYambiMu BeuwjecmBamu. OOEIYHO K COOCTBEHHO
B3PLIBYATEIM OTHOCST TOABKO Opu3aHTHEIe BB. B xuMmuuec-
KOM OTHOIIIEHHWH ITepedYHCAeHHbIe KAACCEI MOT'YT KOMIIACK-
TOBATBCA OAHUMH H TeMH XXe COeAMHeHHSMH H BelllecTBa-
MH, HO MO-pasHoMy oOpaboTaHHBIMH MAM B3STHIMH IIpH
CMellleHHH B pa3HOM COOTHOIIEHHUH.

Ilo BOCIpHUMYHMBOCTH K BHEeIlIHUM Bo3AeHcTBUsSM BB
[IOAPA3AEASIOT Ha NMepBUYHEIE U BTOpPHYHEIe. K nepBuy-
HEIM OTHOCST BB, cnocoOHEIe B3pHIBAaTLCS B HEOOABILIOH
Macce IpU NOAKHUTaHHUHM (OBICTPHEIN epeXxoA FOPeHHUS B
AeToHalio). OHH TaKKe 3HaYMTeAbLHO GoAee YYBCTBUTEAL-
HEI K MeXaHWYeCKHM BO3AEHCTBHAM, YeM BTOPHYHBIE.
AeToHanuio BTOpUYHEIX BB Aerdye BHI3BaTh (MHHITHHPO-
BaTh) yA@PHO-BOAHOBEIM BO3ACHCTBHEM, IIPHYEM AaBACHHE
B HHHITHHPYIOLIEeH YAApPHOH BOAHE AOAJKHO OBITE MO pSAAKA
HEeCKOABKHMX TBICHY UAU AecATKOB Thicsd Ml la. [TpakTiyec-
KH 3TO OCYHIeCTBASIOT C IOMOLILIO HEOOABIIKX Macc rep-
BMYHEIX BB, moMeljeHHEIX B KallCIOAB-A€TOHATOP, ACTOHa-
[[Msi B KOTOPBIX BO30YXAACTCS OT Ay4a OTHSA H KOHTAKTHO
nepepaercsi BropudHoMy BB. Ilostomy nepsuynsie BB
Ha3bIBAIOT TAK)Ke HHHIUUPYIOUUMH. ApyTHe BHABI BHElIl-
Hero BO3AeHCTBHUS (IOAKUraHMe, HCKpa, yAap, TpeHHe)
AHM1Ib B OCODEIX H TPYAHOPEryAupyeMbIX YCAOBHSAX IIPH-
BOAAT K AeTOHauMH BTopuuYHLIX BB. ITo aToi npuuune
[MUPOKOE U lleAeHallpaBACHHOE UCITIOAB30OBaHUe OpU3aHT-

- HEIX BB B pe>kuMe AeTOHAI[HH B TPa’kKAAHCKOM H BOeHHOH

B3PBIBHOM TeXHHKe OBIAO HayaTO AWINE IIOCAe H300peTe-
HHS KallCIOASI-AeTOHATOpa KaK CPpeACTBa HHHITHH POBaHMA
AeTOHallM¥ BO BTOPUYHEIX BB.

[To xumuyeckomy coctaBy BB noapasaeasitor Ha HHAM-
BHAYaAbHBEIC COGAHHEHHS U B3phIBYaThHie cMecH. B mepBuix
XMMHYeCKHX IpeBpalleHHaX IpH B3phlBe [POHCXOAST B
thopMe peaklIHH MOHOMOAEKYASIPHOTrO pacnaaa. Koneunsle
NPOAYKTEI — YCTOMYHBEIE ra3000pa3Hble COeAMHeHH s, Ta-
KHe KaK a30T, OKHCb U ABYOKHCE YTAepOA@, Naphl BOABI.

[nasa 1. Bapbipyarbie BEWECTRA 383

Bo B3phIBYATHIX CMeCcsX [polecc npespaujeHus co-
CTOWUT U3 ABYX CTAAWH: pacliaAa UAM rasmpukai i KoMI10-
HEeHTOB CMeCH M B3aWMOAEHCTBHs IIPOAYKTOB pacnaja
(ra3upUKaluH) MeXXAY coD0M MAH C YacTHIlaMM Hepa3aa-
raloltuxcd (HanpuMep, Metasros). Hauboaee pacnpoct-
paHeHHBIe BTOPpHYHbBIe HHAMBUAYaAbHEIE BB oTHOCATCA K
a30TCcoAepXalllUM apoMaTHYeCKHM, aau(aTHYIeCKHM U
reTe pPOLUKAWYECKHUM OpPraHUuYeCKMMH COeAMHeHHUSAM, B TOM
YHCAE HUITPOCOEAWHEHUSM (TPOTHA, TETPUA, HUTPOMeTaH),
HUTPOaMHHaM (FreKCoreH, OKTOreH), HUTpoaHpaM (HUTPO-
rAMIIepHUH, HUTPOTAMKOAM, HUTPOKAeTYaTKa, ToH). M3 He-
opraHM4YeCcKUX COeANHCHHH CAaOBIMH B3pEIBYaTBIMM CBOH-
cTBaMH obAapaeT aMMHavuHas cCeAnuTpa.

B cmMecn 0DOMX THIIOB, KpoMe YKa3aHHBIX KOMIIOHEH-
TOB, B 3aBUCHUMOCTH OT HazHauyeHus1 BB moryr BBoAUTCH U
ApYyTHe BellleCTBa AAA NTpUAaHusa BB Kakux-An0o 3KCIIAY-
aTallHOHHBIX CBOHUCTB, HallpUMep CeHCHOMUAMN3ATOPHI, IIO-
BEILIAIOUIHE BOCOPUHUMYUBOCTE K CPEACTBAM HHHIIHHPO-
BaHHs, MAH, HAIlPpOTHB, (DAErMaTH3aTOPhl, CHH)Kalollue
YYBCTBUTEABHOCTE K BHEIIIHHM BO3AeHCTBUAM; THApPO(OO-
HBIe A0DaBKU — AAS TpHAaHusa BB BOAOCTOMKOCTH; ITAAC-
TUPUKATOPEI, COAH-TIAAMETracHTeAr — AAS [IPHAAGHHA TIIpe-
AOXpPaHUTEABLHEIX CBOHUCTB.

OcHOBHBIE 3KCIIAyaTallMOHHBEIe XapakKTepHcTHKHU BB
(AeTOHAI{HOHHKEIE H 3HepreTHYecKUe XapakKTepUCTHKH H
(hu3auKko-xuMHYeCcKHe cBorcTBa BB) 3aBucAT OT pelienTyp-
Horo coctaBa BB u TexHOAOTrHH M3roTOBAEHHUA.

AeToHallHOHHEIE XapakKTepHcTHKH BB BkAarouaroT Ae-
TOHAUIMOHHYIO CITOCOOHOCTE U BOCIPUUMYHUBOCTE K AETO-
HAaIJUOHHOMY UMIIYALCY. OT HHX 3aBHCAT 0€30TKa3HOCTEL U
HaAe’KHOCTh B3phIBaHuSA. Aas Kakaoro BB npu aannHoOH
NIAOTHOCTH HMeeTCs TaKOM KpUTHYeCKHH AHaMeTp 3apsAag,
[IPH KOTOPOM AETOHAIlUs YCTOMYHWBO paclpocTpaHseTcs 1o
BCel pAAHMHe 3apspa. Mepoun BocnpuuMunBocTH BB K pAeTo-
HAallHOHHOMY HMIIYALCY CAYXXaT KPUTHYECKOe AaBACHHEe
MHHAIIAUPYIOllel BOAHBI M BpeMs eTO ACHCTBUSA, T.€. BeAH-
YMHa MHHUMaAbHO HHHIIMHPYIONlero uMityAbca. Ee yacto
BEIPayKaloT B €AMHHIIAX MacChl KaKoro-AM00 HHULIMUPYIO-
mero BB man Bropuunoro BB ¢ uasecTHEIMHA napaMeTpa-
MU AeToHAIIUM. AeToHau s BO30y XAaeTCs He TOABKO NIPH
KOHTaKTHOM MOAPLIBE HHHIIHUPYIOLIero 3apsaa. OHa Mo-
KeT IlepepAaBaThCHd H Yyepes3 HHepPTHERIe CpeAbl. DTO UMeeT
OoAbllIOe 3HaYeHHe AAS IITIYPOBHIX 3apsIAOB, COCTOSIIAX
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H3 HECKOABKHX NATPOHOB, MeXAY KOTOPBIMH BO3HHEKAIKOT
nepeMbeldiKH M3 HHEPTHBIX MdTepHAAOB. HGBTDMY AAHA 11aT-
POHHPOBAHHBIX BB NpoBepseTCs INOKa3aTeAb llepcAdydiH
AeTOHAllHH Ha paccTOosdHHUe Hepe3d pa3dAHUHEBIC CpeAbl

(0OBIYHO Yepe3 BO3AVX).

Muoroo6pa3sue B3pbIBYaATHIX CMecel MoJKeT ORITE CBe-
ACHO K ABYM OCHOBHEIM THIIAM: COCTOSIHEe H3 OKHCAHUTEe-
A€W ¥ roproYMX, U CMeCH, B KOTOPBIX CoueTaHHe KOMIIO-
HEHTOB ONIpeAeAsieT 3KCIIAYaTallMOHHBIMHA MAH TEXHOAOTH-
YeCKHMMH KayecTBa cMecH. CMeCcH OKHCAHTeAb-TOpHOYee
paccuuTaHbl Ha TO, YTO 3HAYMTeAbHass 4acThb TEIAOBOH
SHepruM BBIAGASIETCS IIPH B3pLIBe B pe3yAbTaTe BTOpPHAY-
HEIX peakliu¥l OKUCAeHHs. B KayecTBe KOMIIOHEHTOB 3THX
cMeced MOTYT OLIThH KaK B3phIBUATHIE, TaK H HeB3pEIBYA-
Thie coepArHeHuA. OKHCAHTEAH, KaK IpaBHAo, TIPH pa3Ao-
JKEHHH BBIACASIIOT CBOOOAHBIM KHCAOPOA, KOTOPBIH Heob-
XOAHUM AAST OKHMCACHHS (C BBIAEAEHHEeM TellAd) FoprYHX
BeIleCTB UAH MPOAYKTOB UX pa3Ao’KeHHs (FrasoHuKanum).
B HeKOTOpHIX cMecCsaX (HallpuMep, COAepXXallluX B Kayde-
CTBE TOPKYEro MeTaAAHuYeCKHe ITOPOIIKH) B KadYecTBe
OKHMCAMUTEAEH MOTYT OBITE TaKKe HCHOAB30BaHEI Belle-
CTBd, BEIACASIIONHME HEe KUCAOPOA, & KHCAOPOAOCOAEepXKa-
ue COEAMHEeHUS (mapbl BOABI, YVTAGKHCABIM ras). 3TH
ra3el pearipyioT C MeTaAAaMH C BEIAEAEHHEeM TellAa.
[IpuMep Tako#i cMecH — aAlOMOTOA. B KadecTBe ropio-
YUX NIPUMEHSIOT Pa3AUdHOTO poAa NPHUPOAHEIE H CHHTE-
THYCeCKHe opraHHyecKHe BelllecTBa, KOTOphIe [IPH B3phiBe
BLIACASIIOT IPOAYKTEI HEIIOAHOT'O OKHCACHHA (OKUCE yTAC-
poAa) MAHM roprouyMe rasknl (BOAOPOA, MeTaH) H TBepARIe
BelllecTBa (caxy). Hauboaee pacnpocTpaHeHHBIM BHAOM
OpU3aHTHEIX B3pPEIBYATEIX CMECeH IIepBOro THIlA ABASHOT-
cs BB, copeprRainjue B Ka4ecTBe OKMCAMTEAS HUTPAT aM-
MOHHA. B 3aBHCHMOCTH OT BHAA rOploYero oHH, B CBOIO
oYyepeAb, TOAPa3SAEASIOTCS Ha aMMOHHMTEl, aMMOTOABl B
aMMOHaAkl. MeHee pacnpocTpaHeHbl XAOpPaTHEIE U MTepX-
AopaTHuIe BB, B cocTaB KOTOPBIX B Ka4yecTBe OKHCAHTeAeH
BXOASAT XAOpAaT KaAHd H IlepxXAaopaT aMMOHHSA, OKCHAUKBH-
Thl — CMECH JXHAKOTO KHCAOPOAA C MOPHUCTHIM OpraHuyec-
KHM IIOTAOTHTEeAeM, CMeCH Ha OCHOBe APYIrUX XHAKHX
OKHCAWTeAeHd. K B3pEIB4aTHIM CMeCcsAM BTOPOTO THHA OTHO-
CATCSI CMeCH HHAUBHAYaabHBIX BB, HanlpuMep AMHaMHUTHI;
CMEeCH TPOTHAA C TeKCOreHOM MAH TOHOM (IeHTOAMT), HaH-
OGoAee IIPUTOAHEBIE AASI U3FOTOBACHUS LIAlIeK-AeTOHATOPOB.

(pasa 1. B3puiBYathié BEUIECTEA £

JHepreTudecKmue xapakrepucTuku BB. CrmocobHoOCTB
BB npH B3pkiBe IPOM3BOAMTE MeXaHUYeCKylo paboTy o1l-

peAeAsieTCs 3allacoM 3HepruH, BBICBODOKAGEMOH B BHAE -

reriad MPH B3pbIBYATOM IpeBpallleHHH. YHCAeHHO 3Ta
peAMYMHA paBHa pasHOCTH MeJKAY TeIAOTOH oOpa3oBaHus
(suTarbnuei) camoro BB. TTosTtomy KoadunueHT 1peodb-
pa30oBaHUs TEIIAOBOM SHEPruH B paboTy y MeTaAAOCOAEP-
sallliX U IpepAoXpaHuTeAbHBIX BB, obpasyromux npH
B3pBiBe TBEPABIE IPOAYKTHI (OKHCABI METAAAOB, COAH-TIAG-
MeracuTeAH) € BHICOKOM TETIAOEMKOCThIO, HHXKe, yeM y BB,
0O pa3yIolX TOABKO razoo0pasHule IPOAYKTEL.

MameHeHne cBoHcTB BB MoXeT npoUcXoAUTE B pe-
3yAbTaTe (PU3UKO-XUMHYECKUX NpOLeCCOB, BAMSHUS TEM-
repaTyphl, BA@XHOCTH, IOA BO3AEHCTBHEM HECTOMKHX
npuMecel B cocTaBe BB. B 3aBHCHMOCTH OT BHAQ YKYIIOD-
KM YCTaHaBAMBAIOT rapaHTHHHEIH CPOK XpaHeHHS HAH
ucnoAb3oBaHusa BB, B TeueHHe KoToOporo HopMupoBaHHEIe
nokazaTead BB AubBo He AOAKHBI H3MeHSATHLCS, AHDO HX
u3MeHeHHe IPOUCXOAUT B IpeAeAaX YCTaHOBAGHHOTI'O AO-
mycKa.

OcHOBHOM MOKa3aTeAb 6e30I1aCHOCTH B 0OpallleHHH C
BB — HX YyBCTBHTEALHOCTH K MEXaHHWYECKHM H TelTAOBEIM
pozAcHcTBHAM. OHa 0OBIYHO OIleHMBaeTcs SKCIepHMeH-
TaAbHO M B AADOpPaTOPHEIX YCAOBHUSAX MO CIIeIHaABHBIM Me-
ToAMKaM. B cBfI3H ¢ MaccoBEIM BHEADEHHEM MeXaHHU3Hupo-
BaHHEBIX CITOCODOB nepeMeleHHs DOABIIMX MacC ChITY4YHX
BB K HUM NpeABABASIIOTCS TpeOoBaHUsIM MHHHMAaAbHOH
3AEKTPH3allM¥M W HHU3KOH YYBCTBUTEALHOCTH K paspspy
CTaTHYeCKOT0 3AeKTpHUYeCcTBa.

B 1.1. lpoMbimAeHEbIe B3phIBYaThIE BEU|BCTRA

I IpoMbliAeHHBIE B3phIBUaTHIC BelllecTBa BRITYCKaloT-
Cd B NaTpoHax, NaKeTax, MelllKaX, CllelHaAbLHEIX KOHTeH-
Hepax, siljHKaX, KaXABIH H3 KOTOPhIX OTAMYaeTCs [BeTOM
000AOYeK [TAaTPOHOB M AMaroHaAbHBIX TOAOC Ha SIUIMKaXx,
MeIllKax, KoHTeHHepax.

IlaTponsl BB HMeloT 06BIMHO IITHAHHAPHYECKYIO (pop-
My. B KayecTtBe 060AOYKH IIPHMEHSETCS MMPONUTaHHAad
NapacduHom Gymara. AuaMeTp ¥ Macca [1aTpoOHOB IIPHHU-
MaeTcsi B 3aBUCMMOCTH OT AHaMeTpa IINYypoB HAH CKBa-
KHH. Ars yaoBCTBa TpaHCIOPTHPOBKM H XpaHeHHs IIaT-
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Yacte 1. Bapuisubie pabovel Ha 3EMHOR NOBEPNHOCTH

POHEI YIIAKOBLIBAIOT B [TIA4YKH, a 3aTeM YKAAABIBAIOT B Ae-
pPeBSHHBIE SIUKH.

Ans asromuxcda BB B KadyecTBe 0H0A0OYKH MOTI'YT OBITE
UCIIOABL30BaHLI MOAM3THAEHOBEIE aMITYARL.

AonycKaloTcsad K IpUMEeHeHHIO Ha 'OPHBIX M Fe0AoT0-
pa3zBepOYHBIX paboTax AMIIE Te NpoMEIlIAeHHEIe BB, Ha
KoTopble uMetoTcsa 'OCTr! HAM yTBepKACHHEIE B yCTaHOB-
AeHHOM MOpPSAKE TeXHHYeCKHe YCAOBHSA.

[lpoMmennAreHHEIe BB A0OAKHEI 06AaAaTh IOHHKEHHOH
YYBCTBHTEABHOCTBIO K BHEIIHHUM BO3AEHCTBHAM, OBITH
Oe3omnacHBIMHU B 0OpallleHHUH, TPAaHCIIOPTHPOBaHHUHU U Xpa-
HeHHH, HMeTh OTHOCHTEABHO HEBBICOKYIO CTOMMOCTDL, He
AOAJKHEI OKa3blBaTh BPEAHOTO BAMSHUS Ha OpPraHU3M ye-
AoBeKa. BMecTe ¢ TeM, npoMEullliAeHHEIe BB AoA>KHEBI 06Aa-
AATh AOCTATOYHOH MOIHOCTEIO, 6€30TKa3zHO AeTOHUPOBAaTE
OT COBPpeMeHHBIX CPeACTB UHHIIHUpPOBaHusl, obecriedYuBaTh
YCTOHYHMBYIO AeTOHAllMIO Mo Bcel macce BB, coxpaHAaTh
CBOHM CBOMCTBA B TeYeHHe rapaHTHHHOI'O CpoOKa XpaHeHHus,
a TaK)Xe AAMTEeABHOT'O HaX0KACHHS B 3aPSIAHBIX eMKOCTSX.

[IpoMuilineHHBIe BB AOAKHEI OBITH NPHUTOAHBIMH K
MEeXaHU3UPOBAaHHOMY 3apsKaHuIo U 06AapaTh AOCTATOY-
HO BBEICOKOH BOAOYCTOMYHBOCTELIO Ha CAy4Yal HX IpUMeHe-
HHS B OOBOAHCHHLIX CKBa KHMHaXx.

MHoroobpasue yCAOBUH IPUMeHEeHUS U TeXHHYeCKHX
TpeboBaHUH K NpoMellIAeHHBIM BB BeIzBaAn HeoDxoau-
MOCTB UMETE LIHPOKHH HX aCCOPTUMEHT, HaCUMTEIBAIOLI M
AECSITKM HaMMeHOBaHHH.

1.2. KAQCCHIDHKAUHA NPOMBLIWABHHLIX B3PbIBYATLIN
BEuecTs

[TpomeiianeHHEBEIe BB KhaccuuMpyIOT 11O PSAY IIPH-
3HAKOB: IO XapaKTepy BO3ACUCTBHS Ha OKPYXKAKUIYIO
CpeAy, arperaTHoOMy COCTOSIHHIO, XMMHYCCKOMY COCTaBY,
YCAOBHSAM IIPHMEHEHHUSs, CTelleHH OMacHOCTH IIPH XpaHe-
HHUH H TPAHCIIOPTHPOBKE H T.A.

[lo xapakTepy BO3AeHCTBHSI Ha OKPY’KalOLIVIO CPEAY
NpoMEIIAeHHBIe BB ycAoBHO NoApa3AeAsitoT Ha BEICOKOOpH-
3aHTHEIe BB (ckopocts peTonanmuu V = 4500 — 7000 Mm/c),
Opu3aHTHBEIe (V=3000—-4500 m/c), HuU3KOOGpPU3AHTHEIE
(V=2000—-3000 m/c) m MeTaTeABHBIe — TIOpOXa (CKO-
pocTk B3peiBHOTO ropedus 100 —400 m/c).

[nasa 1. BapuiB4atbie BEH|BCTEA

[To arperaTHOMY COCTOSIHHIO IpOMEBIIIIAeHHEIe BB KAac-
cuUIMPYIOT Ha MOPOIIKOOOpasHele, 'paHyAMPOBaHHBIE,
[[peCCOBaHHLIe, AUTHIE, BOAOCOAEPIKAIHE (ABIOLIHEeCHd).

[To XUMHUYeCKOMY COCTaBy npoMsilirneHHBIe BB pa3s-
ACASIIOT HA aMMHMAYHO-CEeAUTPEHHbBIC, HUTPOIIPOM3BOAHKIE
1 X cnaaBel, BB Ha ocHoBe XHUAKHX 3(pHpPOB H MOpPOXa.
[TocAeAHHE, B OCHOBHOM, MCIIOAL3VIOTCS NpPH OTOOHKe
IITYYHOI'O KaMHs.

CaepyeT OTMETHTh, YTO 11O XUMHUYECKOMY COCTaBY
npoMbilIAeHHBIe BB noapasaeastior Ha MHAUBHAYAABHEIE
XUMHYECKHe COeAMHeHHS U CMeCH, obAaparolliie B3pHIB-
yaTeIMHM cBOoMcTBaMu. MlHAMBHAYaabHBIe BB no 3KkoHOMM-
yeCKHUM COOOpa’keHHAM, a TaKKe M3-3a BEICOKOU YYBCTBH-

'X\%_ TEABHOCTH MHOTHX U3 HUX UCIIOAB3YIOT [IPeUMYIIleCTBeH-
\% HO KaK KOMIIOHeHTEl cMeceBhIX BB M AAsT H3roToOBACHHA

N
J-
A

)

CpeACTB MHHIITMHPOBaHHS.
[TpoMmEiiAeHHEIe BB o ycAOBHAM NpUMeHEeHUS MTOA-
pa3jAeAsiloTCsl Ha BOCeMb KAaccoB (Taba. 1.1).

Tabauua 1.1.
KAaaccuduKaius NpoMblllIA€HHBIX B3phIBYaThIX BellleCcTB

Llger
OTIHYHTEILHOI

KEEI Bun BB n ycnoeua npMMeHEHHA “EEEL’:[H
MaTpoOHOB
(mauex)

1 2 3
1 Henpenoxpauurensusie BB s s3peiBanua Tonsko | bensri
Ha 3EMHOH NOBEPXHOCTH
I IpenoxpanutensHeie BB 104 B3puiBadng Ha 3emuoil | KpacHbiit

NOBEPXHOCTH H B 3a00AX NOA3EMHBIX BIpaboTOK, B
KOTOpLIX THOO OTCYTCTBYET BhIJICNEHHE FOPHHMHX
ra3oB MK NbUIH, TM00 NPHMEHAETCA HHEPTH3ALNA
npu3aboiHOro MPOCTPAHCTRA, HCKIOYAKOLIAA
BOCIJIAMEHEHHE B3PLIBOONACHOH Cpe/bl NpH
B3PLIBHBIX paboTax

HI-VTI (Tpenoxpanutensubie BB nna s3puBanns B 3a6osx | Caumii,
No/3eMHBIX BLIpabOTOK, OMACHBIX M0 TA3Y H MBUTH HEIITHIH
HenpenoxpauurensHelie 1 npenoXxpaHuTensHEe BB n
(C) HITENHA H3 HHX, NPeIHa3HAYEHHBIE 18 CICLHAIBHBIX
B3PBIBHBIX paboT, Kpome 3ab0eB Noa3eMHBIX
BLIDADOTOK, B KOTOPBIX BO3MOXKHO 0DpasoBaHHe
B3IPRIBOOMACHOH KOHUEHTPALIHH METAHA H YTO/ILHOM

Cnen,

NMsLTH r—— i - e il

S .'_."|
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b il Yacte 1. Baphienbie pafoThl WA 3JEMRON NOBEPXHOCTH [nasa 1. BaphiBvateie BeulecTsa ik
Oxonuanue mabauyst 1.1. HUTPOTAMKOAB, TOH, TDOTHA, TeKCOreH, AHHUTPOHATaAHH,
: - 3 TeHepec, a3suA CBHUHILA, rpeMmyvasi pTyTk U Apyrue. OHH
Cneu. |B3peiibie paboThl Ha 3eMHOH NOBEPXHOCTH: Benbiii OTHOCHATCS CGGTBETCIEEHHG K CACAYIOIIAM KAaCCaM XHMH-
(C) HMITyabcHas 0bpaboTka METAIOB, HHHUMHPOBAHHE qeCKNX COCAHHEHNH: a30THO-KHUCABIM 3(pHpaM CIHUPTOB,

HUTPOCOCAHHEHHUAM, COASIM a30THCTO-BOAOPOAHOH H rpe-
My4ei KHCAOT.

BOABIIMHCTBO H3 IepeYHCACHHEIX B3phIBYATHIX XUMH-
yeCKHUX COeAMHEeHHWH HCITOAB3YIOTCH B KaYecTBe KOMIIOHEeH-
TOB CMeceBBIX NpOMEILIAeHHEIX BB. B yucroMm BHAE B Ka-
yecTBe NMpoMblllAeHHOTo BB npumensior TpotHa. TaH,
reKcoreH, TeHepec, rpeMydasi pTyTk M a3uA CBHHIA IIIH-
pOKO NPUMEHSIIOTCS B KayecTBe HHHUuUpYyomux BB.

TpOTHA LIMPOKO MCIIOAL3YIOT B Ka4eCTBe KOMIIOHEHTa
cMeCeBBIX TMPOMBIIIACHHBIX BB, a Takke B 4YHCTOM BHAE.
CopeprKaHHe TPOTHAA B cMeceBEIX BB uaMeHseTca oT 5 A0
70 %. OH BXOAHT B CcOCTaB aMMHa4yHO-CEAMTpeHHEIX BB B
KauecTBe CCHCHOMAM3aTOpa U akTUBHOH roproveit AODaBKH.

TpoTHUA UMeeT pe3Ko OTPULATEeALHBIM KHCAOPOAHBIH
6aranc (— 74 %). Ilpu ero B3peiBe BEIAeASS€TCSH MaAo raso-
06pa3HbIX IPOAYKTOB U 3HAYUTEALHOE KOAUYECTBO TBEp-
ABIX TPOAYKTOB (Ca’ka), BOAOYCTOHYHB.

[‘paHyAMpPOBaHHEBEIA TPOTHUA HA3LIBAKOT I'PAHYAOMOAOM.
[paHyAMpPOBaHHYIO CMeCh TPOTHAA C MOPOUIKOM AAIOMM-
HHS HasBIBawT aAlomomoAom. OH BEINIyCKaeTcs B BHAE
rpaHyA AMaMeTpoM 5 MM. AAFOMOTOA IPUMEHSETCS TOABKO
B BOAOHAIIOAHEHHOM COCTOSSHUHM IIPH B3pPBIBHBIX paboTax
B KPENIKHX ITOPOAAaX.

CKBAXKHHHBIX H COCPEIOTOMEHHBIX 3aPAMIOB,
KOHTYPHOE RIPLIBAHHE 1718 320TKOCTH YCTYTOB,
paspylICHHE MEPAIbIX PYHTOR; B3pbiBHOE ipobnenne
HerabapHTHLEIX KYCKOB MOPOJILL; CEHCMOPA3BE104HEIC
paboThl B CKBAXHHAX; CO3AaHHE 3arPAIHTENBHBIX
[M0J10C [IPH JIOKATH3ALMMK JECHEIX NOKAPOB H JIpyTHE
crelHAIbHEE paboThl

BaphieHkie paboThl B 3a004X noasemHbIX BeipaboTok, |KpacHeii
HE OMACHAIX MO Ta3y M MbUIH; BIPLIBAHHE
cynuhuaHEIX py; ApobneHne HerabapHTHEIX KYCKOB
MOpoIbl; KOHTYPHOE B3PLIBAHKE W IPYTHE
cneuHasibHele paboTh

[IpocTpenouro-B3pLBHEE paboTe! B8 pasBeqouHblX, |YepHbii
He(ITAHEIX, ra30BLIX CKBAKHHAX

BaprigHbie paBoThl HA CEPHBIX, HEPTAHBIX W APYTHX | 3CNCHLIA
IIAXTax, ONAcHEIX MO B3IPLIRY CEPHOMN NLUTH, BOLOPO/A
H MapoR THKEILIX VIVIEBOA0OPOIOB

[To cTenneHH OMAacHOCTH IIPH XpPaHeHHH H IepeBRO3Ke
npoMEIIIAeHHBIe BB pasapeastiorcst Ha AT FPYIII, K KaXK-
AOH M3 KOTOPHIX ITPeAbSBASIOTCA CBOH TpeDOBaHHS IO
6e30MacHOCTH NTPHU XpaHeHHH U llepeBOo3Ke:

® [ rpynna — BB c copepXaHueM JXKHAKHX HUTPO2(hUPOB
Boaee 15 %, HethaerMaTU3UPOBAHHBIH F'eKCOTeH, TETPHA;
m Il rpynna — amMMHa4yHO-CeAMTpeHHEIe BB, TpoTHA M
CIIA@BBI €r'0 C ApYTHMH HUTPO-CcOocAHHeHHsAMH, BB c co-
AEp)XaHWeM XHAKHX HUTpo3(pHpoB He cBhIe 15 %,
thaerMaTU3HpOBaHHBIA reKCoreH, AeTOHHPYIOLIWH IITHYP;
[l rpynna — nopoXa ABIMHEIE W Oe3ALIMHEIE;
IV rpymina — AeTOHATOPHI, IHPOTEXHHUYECKHE 3aMeA-
AHUTEAH;
m V rpynna — nepdopaTOpHEIe 3apsiAbl H CHapSARI C
YCTaHOBAGHHBLIMH B HUX B3pBIBATEASIMH.

B 1.4 llopoxa

[lopoxamu HasweBaioT BB, cnocoGHEIe B onipepeAeH-
HBEIX YCAOBHUSIX K B3PhLIBHOMY F'OPEHHIO U AeTOHAIIUH.

[Topoxa npeacTaBAsiioT co60# TBepPAEIC MHOTOKOMIIO-
HeHTHEIE CHCTeMBbl, COAepsKalljie ropioyde BellecTBa U
OKHCAMTeAn. BUA M MOIIHOCTE HAYaABHOTO HMIIYABCA OKa-
3BIBAIOT CylljecTBeHHOE BAMSIHHE Ha HaYaAbHY CKOPOCTE
B3PBEIBYATOroO pa3sAokKeHHs TOPOXOB.

Bo B3prIBHOM AeAe HAXOAST TpUMeHeHHe ABIMHBIH 1
Oe3ALIMHBII Topoxa. B ropHOIT TPOMBIIIACHHOCTH [IpUMe-
HAKIOT crienMaarbHO BHIITyCKaeMbIH AAS TOPHBEIX paboT Tak
Ha3biBaeMbIN MHHHBIN OPOX, KOTOPKIH SBASETCS pa3HO-
BHAHOCTEIO ABIMHOTO nopoxa, OH npeAcTaBAsieT coboH IH

B 1.3. HHAHBHAUAAbHBIE XHMHYECKHE COBAHHEHMS

HanboAee U3BECTHBIMH B3phIBYaTEHIMH COeAMHEHUSI -
MH, IPUMEHSeMbLIMHA B YHCTOM BHAE HAH AAS IPHTI'OTOBAE-
IH HHSl B3pHIBUYATHIX CMeceH, SBASIIOTCSA: HUTPOTAHIIEPHH,




Yacte 1. Bapwignbie palovel ®3 JEMHON NOBEPXHOCTH

3epHHUCTYIO Maccy: BeAHYHHA 3epHa KpPYIHOro nopoxa 3 —
8.5 MM, Meakoro — 1,5—3 mMm. [ThoTHOCTE AGHCTBUTEAL-
Has 1,6 — 1,75 r/cm3, Haceimuas 0,9— 1,0 r/cm3.

ABIMHBIT NOPOX COCTOUT U3 KAAMEBOM CEAUTPEL; Ape-
BECHOTO yTASl ¥ cepbl. OH THAPOCKOMWYeH, YPe3BEIYaHHO
YYBCTBUTEACH K OTHIO, ABASITCS] ONACHBIM B OOpallleHHH
BB. ABIMHEIN MOpPOX pa3aaraercs B (popMe B3PbIBHOTO
ropeHusi co ckopocTeio A0 400 M/c. Ero B3pheIB BO3ACH-
CTBYeT Ha CpeAy MeHee JXKeCTKO, 4eM B3phIB OpH3aHTHOTO
BB. IToaromy ero npuMeHSIIOT IIPH AOOBIYE IITYYHOTO KaM-
HSI M B TeX CAydYasiX, Korpa TpeOyeTcs obecneyuTs MUHH-
MaAbHOE HapyluleHHe oTOHBaeMoro MacCHuBa, a TakxKe AAs
M3rOTOBACHHSI OIHENPOBOAHBIX WIHYPOB. B mocaeAnuX
OIIaCHOCTE MMOPOXa 3HaYUTeAbLHO CHMJ)KaeTcs 3d CUeT TKa-
HeBOH OBOAOYKH. ~

BFe3griMuBIMU TIOpOXaMU Ha3bIBaroTcsa BB, uaroToBAeH-
HEIE U3 HUTPATOB I[EAAIOAO3EI C PA3AHYHEIM COAepIKaHHEM
asoTa IIyTeM pacTBOPEHHsI HX BO B3PHIBYATHIX H HEB3DEIB-
YyaThIX pacTBOpHTEeAsiX. B cocTaB 3THX NOPOXOB BBOAATCH
naameracsumue AobaBKM, OTYEro npH HCIOAL3OBAHHH He
BHAHO ITAaMeHH H AbIMa.

Pa3sAW4aloT MUPOKCHAHHOBEIE H HUTPOTAHIIEDHHOBLIE
nopoxa. [TepBule noAy4YaioT 06paboTKOM HUTPATa 1eAALO-
AO3EI ACTYYHM PAacCTBOPHTEAEM, a BTOPLIe — CAa00ACTYYHM
HHUTpPOTAHIIepHHOM. BRITyCKaloTCa TaKHe NIopoxXa B BHAE
SAeMEeHTOB pasAHYHEIX (DOPM H pasMepoB. EEE,}HMHHE
Nnopoxa YyBCTBUTEALHBEl K MeXaHHYeCKHAM BO3AEHCTBUAM
M OTHIO. BEICOKHMI AeTOHAIIMOHHOM criocoBHOCTEIO 0DAa-
AQIOT MUPOKCUAMHOBHEIE TOPOXa, OCOOEHHO B BOAE. Hurt-
pOTAHMIIepHHOBEIE IOpOXa AeTOHHPYIOT B BOAE XYXKe.

Be3ArRIMHEIE TOpOXa B 3aBHCHMOCTH OT COCTOSIHHA,
YCAOBHI1 B3phIBa ¥ BUAQ HAYaABHOT'O UMITYABCA CITOCOOHEL
K ropeHHuIo uAM AeToHanuu. CkopocTh AeToHaluu 3500 —
8000 m/c. Temneparypa Bcubimika 180—200 °C. Onu B
OCHOBHOM BOAOYCTOWYMBEI, [I03TOMY HX HCIIOAB3YIOT I1IPpHU
B3pLIBaX Ha BEIOpOC B 0OBOAHEHHBIX NMOPOAAX CpeAHeH
KpenocTH. Be3pbpIMHEIE IOpOXa UMEIOT CIIeIHaAbHYIO Map-
KHpoBKY. MX nBeT 3aBMCUT OT cOCTaBa M pe>XuMa IIpHro-
ToBAeHHA. [IpH XpaHeHHH TOpOXa MEAACHHO pa3AaraloT-
Csi C BEIAeAeHHeM 3(hUpoB a30Ta, CIOCOOHKI K 3KCCYAALMH
W 3AeKTpH3al M.

HuTporaumepuHoOBEIE IOPOXA, MOAYYEHHBIE TIPH IAa-

2“ CTHKAlLIHH KOAAOKCHAHHA [pﬂEHﬂEHAHﬂETL HHTPGLIMAD'
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api), HasuBaloTca baaaucTuTamMu. [Topoxa, moayyeHHBIe
rip¥ ODAACTHQHKALMH BEICOKOA30THOH HHTPOLIEAAIOAO3E
HUTPOTAMI[EPHHOM M CIHPTO3(HPHOH CMEChIO, Ha3bIBa-

IOT KOPAHTAaMH.

g i CMECEBBLIE B3PLIBYATLIE BEUIECTRE

B HacToslllee BpeMsl Ha 'OPHBIX H reOAOTOpa3BepAoY-
yelx paboTax HaubOoABIIee pacnpocTpaHeHHe MOAYYHAM
p3phIBUATHIC BEI[€CTBA, OCHOBHOM YaCThIO KOTOPBIX SIBASI-
oTCcsl aMMHauHasi CeAuTpa. ITo 0OBbICHAETCs, MpeKAe
BCero, AOCTYIIHOCTBIO HCXOAHOTO CHIPES, @ TAKXKe IPOCTOo-
toi H 6e30MaCcHOCTRLIO TEXHOAOTHH MOAYYEHHsS B ITepepa-
6OTKH aMMHaYHOH CeAMTPHIL.

CAeAyeT OTMETHTB, YTO aMMHAYHYIO CEAUTPY MOJKHO
NpUMEHATh KaK CaMOCTOSITeAbHOe IpHUMBIIIAeHHOe BB,
OAHAKO OYCHL OTPaHUYEHHO, TaK KaK OHa obAapaeT HHA3-
KUMH AGTOHAIIMOHHOM CIIOCODHOCTERIO H YYBCTBUTEALHOC-
THIO K HAYaABHOMY UMIIYABCA, MAaAOH VACABHOU 2HeprucH
B3pPbIBa H BEICOKHM COAep KaHHeM BpeAHBIX ra3oB (OKCH-
AOB a30Ta) B IPOAYKTax B3pkiBa. Ee HHOrAa NIpuMeHSAIOT B
KOMOMHUPOBAHHEIX 3apsijpaX OOABLIOrO AUaMeTpa IIpH
B3pBIBaHWHM Ha OTKPHITHIX pazpaboTKax.

AMMHa4YHO-CeAHTpeHHEle BB npeacTaBAsioT coboH
MeXaHHYecKue cMecH ¢ ApyruMm BB uau c roprouyumu He-
B3pEIBYAaTLIMH MaTepHaramMi. Bo B3peIBYATEIX BelllecTBax
3TOM IPYTIILI aMMHaYyHasi CeAUTpPa BEIITOAHSIET POAL OKHC-
AUTeAsl. AMMHaYHO-CeAUTpeHHBIe BB 6e3onacHEL B obpa-
HIeHHH, TOAAQIOTCS pa3AUYHBIM BUAAM TeXHOAOTHYECKOH
00paboTKH, UMEIOT CPaBHUTEABHO HH3KYIO CTOMMOCTE.

PaccmoTpum HanbGoAee LIMPOKO NTpUMeHsIeMEIe aMMU-
aiHo-ceAumpeHnHbsie BB,

AMMOHHTBI — CaMble pacnpocTpaHeHHbIe aMMHAYHO-
CeanTpeHHblie BB, npeacTraBAagiolue cobol NopouIkood-
PAa3HBle CMecH aMMHaYHOHM CEAMTPBI C TPOTHAOM (peXXe
FeKCOreHoM, AMHUTPOHA(PTAaAMHOM) H HeB3PEIBYATHIMH
l'oproynmu KomnoHeHTaMu, COOTHOLIEeHHe KOMIIOHEHTOB
B3pEIBYaTOM cMecH MoADHpaeTcsi C TAKMM pacuyeToM, 4YTo-
Okl KMCAOpOAHEIH GaraHC aMMOHHTOB GbIA GAM30K K HyAe-
BOMY, a mo3ToMy aMMOHMTEI IPUMEHSIFOTCHA KaK Ha OTKpPHI-
TEIX, TaK H NOA3eMHEIX MOpHEIX paboTax. AMMOHHUTEI Ae-
MITCH Ha oOBIYHBIe M IIpepoxXpaHuTeAbHEIE. [TocaepHme
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COAEp’KaT B CBOEM COCTaBe MAaMeracHTeAH — XAOPHABI
IeAOYHEIX METaAAOB W UMeloT HHAeKc AlL

C 1eABl0 TTOBHIIIIEHHS BOAOYCTOHYHBOCTH aMMOHH-
TOB, T.€. CIOCOOHOCTH HX COXPaHsITh B3phIBUaThle CBOK-
CTBa IIPH MOTPYXXEHHH B BOAY, HCIIOAB3YIOT BOAOYCTOH-
unByio ceAuTpy Mapok KB un JKB®, aMMOHHTEI He Teps-
I0T CBOMX B3pPBIBYATHIX CBOMCTB B TeYeHHe HECKOABKHX
JacoB, XOT$ [IAOXO MOTOMASIIOTCH. BOAOYCTOMUYHBLIE aM-
MOHHUTEI UMeloT HHAeKc JKB. Hauboaee pacnpocTpaHeH-
HeIMH BB 370 rpynnel sBAseTcst aMMOHHAT Neb /KB, Ko-
TOPBINA AOBOABHO YaCTO MCIIOAB3YETCsl B KaueCcTBe 3TaAo-
Ha MpH CpaBHUTEALHOU oljeHKe BB.

AMMOHHTHI YYBCTBUTEABHEI K KallCKOAL-AETOHATOPY H
XapaKTepHU3yIOTCs AOCTATOYHO BBHICOKMMH B3PBLIBYATHIMH
cporictBaMi. [To paboTocnocoOHOCTH OHH IIPEBOCXOASAT
TPOTHA.

AMMOHHUTEI BBHIITYCKaTCAd B OyMa’kKHBIX MaTPOHAX AH-
ameTpoM oT 28 Ao 90 MM 1 Maccoit oT 150 r po 3 Kr. MeHee
YyBCTBHTEALHEIH aMMOHUT Nob 7KB naroToBasieTcsl TakoKe
B BHAE IOPOIKa, YIIAKOBAHHOTO B OyMa’KHbIe MELIKH HAH
MOAMITHAEHOBEIE MSTKHE pyKaBa (0DOAOYKH) AMaMeTpOM
90 MM ¥ B OAY’KeCTKUX 060A0UKax AameTpoM 175 1 225 MM
AAS 3apsi>KaHUs 00OBOAHEHHEIX CKBaKHH.

AMMOHAABI — CMECH IMOPOLIKO0OpasHOH aMMHAYHOH
CEeAMTPEl B TPOTHAA C METaAAM4YeCKOoM roptoded A0OaB-
KOl — aAlOMHHUEBOH IYAPOW. AMMOHAAB B TPaHYAHPO-
BaHHOM COCTOSHMH Ha3kIBAIOTCS 'paMMOHAAaMH.

AMMOHAaARI 110 cBoHCTBaM OAM3KH K aMMOHHTaM, IIpH-
MEeHSIOTCS Ha MoA3eMHEBIX paboTax. BrinycKaroTcs poCchl-
b0 ¥ B TIaTpoHax AnaMeTrpoM oT 32 Ao 120 mm.

AKBATOABI — BOAOCOAEpIKalie cycneHsnoHHEle BB
TeKydyel KOHCHCTEHI[HH, TBepAOH (Pa30H KOTOPLIX SIBAS-
eTCs TPaMMOHMT UAU TPaMMOHaA, a JKMAKOM — HacHIIIeH-
HBIM 3aryljeHHLIH pacTBOp aMMHaYHON CeAUTPEL. AKBa-
TOALI IPpeAHa3HaYeHHl AAS IIPHMeHeHHS Ha OTKPBITHIX
ropHeix paborax ¥ He AONYCKakTCsA K NIPpHMeHEeHHIO B
NMOA3CMHBIX YCAOBHUAX, TaK KaK BBEIAEGASIOT IIPH B3pPhbIBe
HOABIIIOE KOAMYECTBO SAOBHUTEIX ra30B U3-3d OTPHIIATeAb-
HOTO KHCAOPOAHOTrO DaaaHca.

PaHee 3TH cocraBel OBIAM U3BECTHEI IIOA Ha3BaHHEM
nddzanutTor. Hauboarliee pacnpocTpaHeHHe TMOAYYHA
akBaToA T-20, copepxxkauyuit okonro 20 9% rpaHyAOTOAd M
TaKoe JXe KOAMYeCTBO BOABI B XKHAKOH (paze. OH nNpepHas-

frasa 1. BIpmiBYaThie BEWECTEA

HaueH AAS CYXHMX MU oOBOAHEeHHBIX CKBaXMH. MMeercs
HeCKOABKO MOAH(HKAIIMHA 3Toro BB.

AKBAHAA ¥ AKBAHHT — BOAOCOAEp Kalllie, ropsiveAblo-
nrmecss BB, oTBepAeBarolie Npy OCTEIBAHHH B CKBaXXM-
pax. AKBAHHT COAEP>XHT aAIOMHHHEBLIH MOPOINOK (HAH
CUAMKOAAIOMMHHH) ¥ peAcTaBAsieT coO0H cMeCchk MeTaA-
AH30BaHHOM CYXOM (Pa3bl € HACKIIeHHBLIM BOAHBIM PacTBO-
poM aMMHA4YHOH CeAUTPhl. AKBaHaA NMpeAHa3HaYeH AAS
npHMeHeHHs Ha 3eMHOH MOBEPXHOCTH.

AKBaHHT, COCTOSILIHHA U3 CMeCH aMMHa4YHOH CEeAHTPHI,
AAIOMHHHEBOI0 ITOpoLIKa U BOAOPacCTBOPUMOTO 3arycTH-
TeAsd, H3roTaBAHBAECTCH 10 IMYABCHOHHOH TEXHOAOTHH H
BHIITYCKAeTCs B BUAE TpaHyA.

[ PAMMOHWTEI — CMeCH IpaHyAMPOBaHHOHW aMMHa4YHOH
ceAHTPHL U TpOoTHAA. Hanboaee 1IMpoKoe NIpUMeHeHHUe Ha-
ireA rpaMMoHHAT 79/21. OH nipeAcTaBasieT coOOH MeXaHHUYec-
KyI0 CMeCk I'PaHyAHMPOBaHHOM aMMHAYHOH CeAMTPRI C YelITyii-
yaThiM TPOTHAOM. [ To AeTOHaAIITMOHHOM CIOCOOHOCTH rPpaMMO-
HUT 79/21 NpeBoOCXOAMT rpaHyAMpoBaHHbIe BB nipocTeiiero
COCTaBa, Ho yCTyIlaeT NopoLIKooDpa3sHeIM aMMOHHTaM. [ paMm-
MOHHUT 79/2]1 NpHUMeHSAIOT Ha OTKPAITEIX H TOA3EMHEIX Irop-
HeIX paboTrax. OH coXpaHsaeT AeTOHAI[MOHHYIO CIIOCOOHOCTL
IpH copepkaHuu BoABI 20 %, a mpu copep>kaHuM oKoao 10 %
€ro B3pEIBHOE AGHCTBHE A@’Ke HECKOABKO BEIlIIe, Y4eM B CyXOM
COCTOSTHMH DAaropapsi NOBLILICHHIO IIAOTHOCTH 3apspa. [Ipu
MoA3eMHEIX paboTax BAaKHOCTE BB He Boaee 5 %.

[ paMMOHHMTEI BEITYCKaOT POCCHINTBIO, B OyMa’kKHBEIX U
IIOAHM3THA€HOBHIX MellIKax.

AETOHMTEI — nopoliKooOpasHue BB (c yBeAnyeHHEIM
CoApepKaHUeM HUTpOo3(PUpPOB, IPHOAHIKaIOTCS K MAACTHY-
HEIM) — OTHOCSTCS K HenpepoxpaHuTeAbHbIM BB. Onu
COCTOAT U3 aMMHAYHOH CEAMTPHI, TPOTHAE, 59— 10 % anto-
MHHUeBOH NYAPHL U 6 — 15 % HuTpo3adupa. IlaTpoHb! Ae-
TOHMTa UMeloT nmAoTHOCTE 1,15— 1,20 r/cm3, yTo obecne-
IUBaeT moAy4YeHHe NIPH B3pEIBAHHH BEICOKOTO KayecTBa
APODAEeHHSI MaccHBa FOPHEIX TIOPOA.

[Tpu paboTe c AeTOHHUTaMH HeOHBXOAUMO COBAIOAATE
OCTOPO’KHOCTB, 3al[HIast PYKH OT AeHCTBHA HUTPO3(H-
POB, He AoomycKas npockinadus BB u3 nayek u maTpoHOB.

PHMeHeHHe AeTOHHTOB (HallpuMep, AeToHUT M), HecMoOT-
P Ha UX CpaBHHUTEABHO BEICOKYIO CTOMMOCTB, BeChbMa

PP heKTHRHO M IKOHOMUYECKH BHITOAHO IPH B3PLIBAHUH
KPeNKHUX mopoA,.
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Yagrs 1. Bapwisnbie paboTel Ha 3EMHON NOBEPXHOCTH

AMHAMOHBI — CMeCH aMMHAaYHOH CEAHTPBI C HEB3PhIB-
YJaThIMH KHAKHMHA MAHU TBEpPALIMH rOpHOYHMH AobaBKaMH
(COAIPOBOE MAacAo, ApeBecHas MyKa, caXka, aAloMHHHEeBasd
nyApa ¥ T.A.) AMHaMOHEI B TPaHYAHPOBAHHOM COCTOSHUH
Ha3kBaloTcs rpanyaumamu. K ApHaMOHaM 110 IPUHIHAITY
MOCTPOEHHS pelleNTyphl OTHOCAT UrgaHumsl — IpOCTeH-
mue BB, u3roroBAasieMble HENOCPEACTBEHHO Ha MecCTax
paboThl ¥ COCTOSIIHE U3 FPAHYAHPOBAHHOM (HAH JemyH-
yaTOI) aMMHaYHON CEAUTPHI, IPONUTAHHON HeOOABIINM
KOAMYECTBOM JKMAKOTO TOpIOYero (COAIpoBOro MacAa HAH
AM3eABHOTO TOMAKBA). YKHAKOE ropioyee TOHKOM IIAGHKOH
MOKphLIBaeT 'PaHyABl aMMHAYHON CEAUTDHI, OBHIIIAS YyB-
CTBUTEABHOCTE M MollHOCTh BB. Ilpu onpeapeAeHHBIX CO-
OTHOIIEHHUSX aMMHa4vYHOU CeAUTPEI U AM3EeABHOTO TOIIAMBA
MOKHO IIOAYYHTE UTAQHHUT C HYACBBEIM KHCAOPOAHEIM Oa-
aaHcoM. [IpuroraBAMBalOT HTAGHUT 3aAHBasi COASIpOBOEC
MACAO M MEIIKH C aMMHAYHOW CEAHTPOM HMAH CMellWBasd
CEAUTPY C JKHAKOH A0GaBKOH B npollecce 3aChITKH B CKBa-
JKHUHEI, @ TaK’Ke C MOMOUIBIO CHEelMaAbHOTO 3apAAHOIO
arperara. VMiraaHMTEl caMble AcllIeBbIe H3 BCeX IIpHMEeHs-
eMBIX B TOPHO#M IIPOMBIIIA@HHOCTH ¥ IPUTOAHBI AAST MEXa-
HU3WpPOBAHHOTO 3apsKaHus. BaphiByaTEIe CBOMCTBA HIAQ-
HUTOB YCTYNatoT CBOMCTBAM aMMOHHTOB.

[[lupokoe IpUMEHEHHEe B CyXHX M cAabo 0OBOAHEH-
HEIX 3a605X Ha OTKPBITHIX ¥ TOA3EMHEIX TOPHEIX paboTaX
B IIaXTaX ¥ pYAHMKaX M PyYAHHKaX, He ONaCHBIX 110 B3pEI-
BY ra3a ¥ IBIAM, HallIAM IIpocTelmue BB — rpalyAnT AK,
AC. OHM NpaKTHYEeCKH He CAeKHMBAIOTCH, CHIITYYH, XOPO-
1110 TPAHCIOPTUPYIOTCS o TpyOGaM. Kak 1 HTAQHHT Xapak-
TEPHU3YIOTCH MaAOH YYBCTBUTEABHOCTBIO K MEXaHHYECKHUM
BO3ACHCTBHSIM.

CAeAyeT OTMETHUTD, YTO TPOCTeHIIHe TPaHyAHPOBaH-
Hele BB MoAyYHMAM IpMMeHeHue BO MHOTHX CTpaHaX.

KAPBATOAB — ropsiueastonuecs BB, rycreie, Tekyune
npu TeMneparype Buiilie 50 °C cycnieH3HH, OTBEpAEBalo-
I}ie NPH OCTLIBAHHH B CKBaXKHHe. OHU XapaKTepu3yIoTCs
BRICOKOH IIAOTHOCTBIO, B MX COCTaB BBOAMTCS 3 — 5 % BOAHI
AAst o6pasoBaHus pacTBopa. Hamau npuMeHeHHe Kapoa-
ToAEl MapoK ['A-15T u OT-10. OHM MOryT HaXOAHTCS B
CKBa’)KMHaX C HeNpOTOYHOH BOAOM NPOAOAKHTEABHOE
spems (Ao 30 cyrok). Kap6aToAs! IpaKTHYeCKH HeMyBCTBH-
TeAbLHBEI K MEXaHHYeCKUM Bo3AelcTBuAM. M3roraBAMBaIoT-

24 CHA Ha MeCTe NpHMeHeHHd H3 pa3AeAbHEBIX KOMIIOHEeHTOB.

fpasa 1. BapuiB4aThie BEWECTBA

B 60-x ropax 3a pybeskoM NOABUACS HOBBEIH THIT BOAO-
copepkaliux BB. ocHOBaHHBIN Ha SMYABCHAX THIA «BOAA
B Macae».

Bce SMYABCHOHHEIE BB cocToAT B OCHOBHOM H3 BOAHO-
ro pacTBopa aMMMa4YHON CeAUTpH! (MHOTAa C A0BaBKOH
guTpaTa HaTPHSI A KaABLMS) U JKHAKOTO He(PTeIIPOAYKTa
(MHHepaAbHBIE MaCAQ, AU3EABHOE TOTIAWBO U T.11.) PacTBOp
oxucAuTeAs, HarpeTeii Ao 60—90 °C, Aucneprupyror H
SMYABIHPYIOT AOGABKOH HEOOABIIIOTO KOAHYECTBA dIMYyAbI'a-
Topa B JKHAKOM HeTeNpPOAYKTe TakK, YTOOR Kaxkaas cde-
puyecKasl MHKpO KalleAbKa pacTBOpa ObIAA TTIOKPHITA TOH-
k0l ero IIAeHKOH, IpepAoXpaHArolleld OT KOHTAaKTa C BOAOH
py 3apsiKaHUH B 0OBOAHEHHBIX CKBAKHHAX. OXAaKAEH-
goii BB coxpaHsieT TAACTHYHOCTL U IIPH OTpPHIlaTeABHEIX
rTeMIlepaTypax, eCAH IIPH U3TrOTOBAGHHH OBIA HCIIOAB30BaH
HeTENPOAYKT C HU3KOU TEMIIEPATypPOH 3aCThIBAHHS.

Hauboaee pacnpocTpaHeHHBIM CIIOCOD CEeHCHMOMAM3a-
[THH SMYABCHOHHEIX BOAOCOAepXalux BB sBAsieTcsa BBe-
AeHHe B HX COCTaB IIOABIX HAH IIOPHCTHIX MHUKpoOCHep M3
CTeKAa MAHM IMOPOIIKa NepAXTa. lakhe 3MYAbBCHOHHEIE
BoAocopepkaiuiue BB umeror naotHocTEs 1,15— 1,27 r/cm3
1 TenAoTy B3apheiBa 2930 — 3350 xAk/kr. [lpu HeobBxoAH-
MOCTH MMOBBICUTE TEIAOTY B3pEIBa BBOASIT COOTBETCTBYIO-
Hiee KOAUYeCTBO aAlOMUHHEBOIo MOPOoILIKa.

OMYABCHOHHEIE BOAOCOAepKalllie BB apeureBae cyc-
IIeH3UOHHEIX M B HacTosflllee BpeMs UM YAEASIOT MHOTO
BHHUMaHHS.

OAHUM U3 3SMYABCHOHHBIX BB, AonylleHHBIX K TpUMe-
HEeHHIO Ha OTKPEITEIX paboTax, ABASETCS NOPIMUMBL.

[Topsmut — smyascuonHoe BB, usrorosasieMoe Ha cTa-
OHOHapHEIX NYHKTaXx. COCTOMT U3 3MYALCHHM H rasore-
Hepupypomen pAobaBKH, BOAHOI'O pacTBOpa HHUTpaTa Ha-
Tpus. B cocraB sMyABCHM BXOAHT CEAMTpa aMMHayHas,
CeAHTpa HaTpHeBas, He(PTeNPOAYKTHI H BOAQ.

Oco6yto rpynny cmeceBsix BB, naroraBAHBaeMbIX K3
Iopoxos, 3anumaior BB, moAyyaeMele W3 KOHBEPCUPYEMBIX
MarepuaroB. OAHMM M3 TaKux BB siBAsieTcs rpaHuTIOp.

ruPAHHHGP — BOAOHachIleHHoe BB, npeacTaBasitoniee
CO00M o6MacAeHHYI0 MEXaHUYECKYIO CMeCh ITHPOKCHAN-
Hﬂﬂhl:.‘:{ 3€PHUCTRIX TOPOXOB U OTPEe3KOB TPYOYaThIX apTHA-

ACPHHCKUX IOPOXOB.
Eﬂpb?giaﬁﬁ- 1.2 [IepevrucAeH psiA BB peKOMeHAYEeMBIX AAS
BIX paboT Ha 3eMHOM TOBEPXHOCTH.
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PekomeHAyeMble B3pblBYaThie BeljecTBa AAsl paboT Ha
3eMHOM MOBEPXHOCTH

Tabauua 1.2,

HarorosnawTes Ha MecTe

Yenosua | Kosdduument | 3asonckoro uiro-
pasmenie- KPEnocTH 1o TOBACHHA MPHMEHEHHSA
uua BB wiKkane npod.
M.M.IlpoToass-
KOHOBA
Cyxme <12 I'panyautr M Hraannt
CKBaKHHBI, ['panyant C-6M
mypdist, ['panyaur AC-4
TpaHliex ["paryanr AC-4B
I pammonnt 79/21
<12 Ammonmt N6 KB | Axsanan AP3-8H
I'pammonut 50/50 | KapGaran IJ1-10B, I'JI-15T
I'pammonnt 30/70 | KapGaron I'JI-10
Axsaton T-20, T-20M
Cyxue <12 I'panyaut M Hraanur
WIYph I'panyaut AC-4
I'panynnr AC-4B
<l2 Ammonan M-10
AmmonnT No6 KB
I'panyaur AC-8B
Jerouur M
AMMOHAN CKATb-
HiliT Ne3
Obsoagnen- |<12 ["panynoTon Axsaton T-20
HbIC CKBa- Ammonut 6)KB 8 | (nbdsanut T-20)
MHHBI, MOJHITHIEHOBLIX
wyphsl, NaTpOHAX, MELU-
TpaHuien Kax
>12 I'panyTon Kapbaton 10B
I'pammonur 30/70 | Kapbaron I'JI1-15T
I'pammonnt 50/50 | Aksaron T-20
AnmoMoTon Axsanan AP3-8H
AMMOHAJ CKaJlb-
Ha1it Ne3

B Taba. 1.3 AaHBEI XapaKTepUCTHKH HeKOTOPERIX BB U3
YHCAa PEKOMEHAYEeMBIX AASl B3PLIBHBIX paboT Ha 3eMHOH

ZE [IOBEPXHOCTH.

[aasa 1. BapbiB4arbie BewecTea

Tabauua 1.3.

XapaKTepUCTHKH HEKOTOpbIX BB, AonmyljeHHBIX

[ocropTexHap30poM POCCHH K MOCTOSIHHOMY NPHUMEHEHHIO

Tansenosarne |Kucno- | Temwwora | Haean- | O6sem razos Il;mmnc‘n. Kpumige- | Cxopocrs
BB pomi  |s3pwaa, | Has pa-  |sspasa, ke | BB, rles” | cxwil JeTOHA-
Gaumnc, |xkan/skr |Gorta auasmerp | wem, ke
& BIPLIBA, OTKpLITO-
KKLLKF 10 3aps-
IR, MM
AxBaHan 0,2-2,3 |1130- |880-947|852-870 |1.4-1.45 |225-230|3.8-4.6
(urornt A-10) 1215
AxBanan 2.7 1254 - 360 0,0-092 |80-90 |2.5-3.5
AP3-84
AKBaTON
(udsannT)
T-20 4.6 840 T08 037 1,25-1.3 | 120-150(4,0-4.5
T-60 0.4 926 770 920 1.40-1.45 | 100-12015,0-5.5
T-80 0 043 790 913 1,.45-1.50 |90-100 |5.2-5.5
Amomoron  |=76,2 1260 1020 &15 0,95 70-80 |5.5-6.0
(25-30)
AmMMOHAN 0,78 |1360 1060 810 1.0-1,1 810 4.0-4,5
CcKambHBIH Ne3
AMMOHHT —),53 1030 850 RO3 1,0-1,2 10-13 |3.648
Ne6 KB
I paMMOHHTEL:
70 459 950 820 s00 08509 |40-60 |[3,B45
50/50 =27.2 |880-900|877 R10 0,85-0,9 |40-50 |3.845
["pasunopsi:
BIl-1 =50 800-900 | — 200-900 |0.8-085 |[100-120]3.4-3.6
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Yacrb 1. Bapuigubie paGovel Wa 3eMAOH NOBEPXHOCTA

I[IpuMmeyanus K tada. 1.3:
|. XapakTepHCTHKH OTAGALHEIX BB, He BolleAuInX B TabA. 1.3,

CM. B IPHAOKEHHH,
2. B crobkax panbl XapakTepHcTHKH BB B BOAOHANIOAHCHHOM

COCTOHIIHH.

B 1.6. 3apsAbl, NPOMEXYTOUHBIE AETOHATOPD!

3apsgA0M HasblBaeTcs OmpeAeAeHHOe KoAUYecTBO BB,
IIOATOTOBAEHHOE AASl IPOM3BOACTBA B3phLIBA.

Bec 3apsira 3aBHCHUT OT KayecTBa MaTepHaia ¥ pa3Me-

pPOB TIOAPhIBAEMOro 0O6'beKTa H B KaXKAOM CAyYae olpeAe-
ASIeTCS pacuyeToM.

DopMa 3apsAa OTIPeAeASeTCsI KOHCTPYKTHBHBEIMM 0CO-
DeHHOCTAMH MOAPBIBAEMOT0 00BEeKTa U YCAOBUAMH NPO-
M3BOACTBA B3phIBHEIX pabor. [To dopme 3apspbl ObIBaloT
COCpeAOTOYCHHEIE, YAAMHEHHEIE U (purypHslie (puc. 1.1).

a) CocpepOTOYEHHEIH
(kymyasiTuBHEI THa 3KIT):
1 — mamka BB;

2 — oDAHIIOBKA

3 — TopueBas OOAHIIOBEA;

4 — NMpoOMeXYTOYHLIH
AeTOHaTop;

5 — CKOOGEHI AN KpenAeHHS
MHHULIHAPOBaHH;

6 — mwamka BB y3aa
MHHUIIUHPOBaHHA.

0) YAAMHEHHLIN (KapTPHAXK
K-17 x 460)

2“ Puc. 1.1. Tunbl 30pAgoB 3aBOGCKOro U3romoBA€HUA!

KYMYAATHBHOW BRIEMKH;

rpapa 1. B3puIBYATLIE BEWECTRA WEET,

.-—-—'_._-_

[To pacCHOAOKCHHIO OTHOCUTEALHO B3phIBaeMLIX 00 BEKTOB
sapsAABl AGASITCSI Ha BHYTPeHHHE U Hapy KHEIE, BHyTpeH-
HUMH Ha3bIBAIOTCS 3apSAbL, 3aKAaAbIBaeMbIC BHYTPH B3DbI-
paeMBIX OOBEKTOB MAM MX YacTeH, a HAPYXHEIMH — 3apsi-
Apl, pasMelilaeMble Ha HapyKHBIX NOBEPXHOCTAX 0OLeK-
TOB MAH Ha HEKOTOPOM pPacCTOSIHHHM OT HHX,

Hapy»HEIe 3apsgAEl B 3aBHCHMOCTH OT TOTO, VKAAARI-
pafoTCHA AM OHM BIIAOTHYIO K 0OOBeKTaM HAHM pa3MelaloTcs
Ha TOM MAM MHOM pPacCTOSSHHH OT HUX, TIOAPA3AEASIIOTCS
Ha KOHMAKmHuble U HeEKOHMAaKmHbkble.

MuunMupoBaHie BHYTPEHHHUX 3apsA0B 1Jeaecoodpas-
HO TTPOU3BOAHMTE 10 BO3MOXKHOCTH OAHKEe K HX FeOMeTpH-
yeckoMy 11leHTpY. HapysKHEle 3apsiAbl Al0O0OH (DOPMEI AOA-
skHBI HHHIIMHPOBATLCSH, KakK IIPpaBHAO, CO CTOPOHBI, IIPOTH-
BOTIOAOJKHOM B3pEIBAEMOMY OOLEKTY.

Pa3AanyvaloT 3apsiAbl 3aBOACKOTO H MECTHOI'O H3TrOTOB-
aeHus. [TocAeAHHE U3TrOTAaBAHMBAIOT U3 Pa3sAMYHBLIX TUIIOB
B3pLIBYATBIX MaTepUaAOB HENOCPEACTBEHHO Ha MecTe
pOBeAeHHS B3PBIBHLIX padoT.

3apsAbLl 3aBOACKOTO U3TOTOBAEHUS BEIITIOAHAIOT B BUAE
COCPeAOTOYEHHEIX 3apsAAOB (1IallleK, KYMYASITUBHEIX 3aps-
AOB) HAH B BUAC VAAMHEHHBIX 3apsA0B (LITAHTOBEIE, TPYD-
yaTele U Np.).

[TpoMeXyTOUYHEIC A€TOHATOPEI NPUMEHSAIOTCH AAA
HHUIIHHpoBaHKud BB, obAapamoiHx NOHW)KeHHOH YYBCTBH-
TeAbHOCTBIO.

[IpoMeXyTOUYHEIMH ACTOHATOPaAaMH MOTYT CAYKHTE
CTaHAAPTHEIE IAaTPOHLI aMMOHHATOB (pHC. 1.2) AU Xe Clie-

Puc. 1.2.
lpomexymouHstil
gemoHamop u3
namporos BB u ALl

UMaALHO M3roTOBACHHEIE HIAIIKHA-A@TOHATOPEl — 3apPsiAbI
CTaHAApPTHRIX (hopM H pasMepoB. UHuIHUpyoLas crocos-
HOCTE wraimek-AeToOHaTOPOB ONpeAeAseTcs UX MacCoM, Co-
CTABOM # maoTHOCTEIO. ITlamKku-Ae ToHaTOPhI B 3aBHCUMOCTH
9T KoHCcTpykipm uHMIEUpYIoT oT ALLL KA u DA (puc. 1.3).

dPKY mamKu-AeToHaTopa 066I9YHO 0603HavaoT GyKBaMHu
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YacTb 1. Bapbigunie pafloTel Ha 3EMAON NOBEPXHOCTH

Puc 1.3. Cxema pacnoAoxxenus
wauku-gemonamopa B 3apage BB:

1 — mamka;
2 —ALL
3 — zapsp BB.

1 YMcAoM. BYKBEI yKa3slBaroT HauMeHoBaHue BB, a ync-
A0 — ero Maccy. Ha oTedecTBeHHBIX TOPHBIX NIPEATIPH-
ATHAX HaHOOABIIee pacnpocTpaHeHHEe NOAYIYUAHN TPOTH-
AOBEI€ AHTBI€ H NpeCCOBaHHEBEIEe HIAUIKH-ACTOHATOPHEI

fnasa 1. BapbiByathie BewecTsa

Oxonvanue matauusl 1.4.

1 2 3 < 5 4] 7 8
LTamnka Cnnas |1,58-1,64 |7,2-7.8 |He orpa-  |JlaTod un- 70-86 0.5
JNTAA TPOTH- HHHEHD AHHAD ¢ oce-
1T-500 nac BBIM KaHATOM

reKco- oA YEThIPE
reHoM HiT JI1I

1.7. MNepeyenb B3pbIBYATLIX BEUECTE W 33pRAOB,
ADNYUEHALIX TOCropTEXHap30poM POCCHH K
NOCTORHHOMY NPHMEHEHHHD

Tabauua 1.5
Ne | Hammeno- Homep, aata I'pyniia I'OCT(TY) OcofeHHocTH YOI0BHS
BaHHE paspeleHHA COBMECTH- NPHMEHEHHSA (BOAOYC-
HLEHE {(ypHATLHOTD | MOCTH TOHYHBOCTH ), HA3HAYE-
NOCTAHORIE- (onacuo- HHE
HHA) CTH), KIacc
BB
1 2 3 4 5 ]

1.1. BaipuiauaThle BeIIECTEA rPanyAHpoBaiibie, NOpoiKoobpainkie, W NOpoxa, NpeINaIna-
TEHNLIE LR NCNOALIOBANNA TOTLKD HA JIEMI0IT MOBCPXNOCTH

(Taba. 1.4).
Tabauua 1.4.
XHPEI.IETEPHETIH{H NpoMeXYTOYHBIX AETOHATOPOB
Tun wawkn |BB [TnoT- Cko- |Jlonyctu- |Popma n koH- | Quamerp | Mac-
HOCTB, |POCTh |MOe BpeMa |CTPYKUHSA (mpuna) | ca,
ries’ NETO- | Haxowe- ANHHa, Kr
HALME, |HuA 38pa- RLICOTA,
KMm/c O0B B BOJE, MM
5 £
| 2 3 4 5 6 7 8
Iawmxa Ilpec- |1,5-1,55 |6,5-64 |3 [Mpamoyrone- |52x101x52 0,2
MpeccoBan- |coBaH- HHEK C THE3IOM
THE HbIH rayouHon 38—
TT1-200* TPOTHN 65 mm noa 3/1
um 34-38 MM
moa KJ1
Hlamka Towxe |1.5-1.35 |6,5-6F |3 To xe B2x101x27 |04
NpeccoBaH-
Has
TI-400*
IHTamka Towe |1,52-159|6.8-70 |6 npu rua- |[Tpeccosannnii |70x 71 0.4
Mpeccosan- pOCTATHYE- | IBUTHHAP ¢
Haf CKOM JaB- |OCCBBLIM KaHa-
TT1-4000 neduu 0.2 | nom noa ye-
slla hipe sty JLL

* McnoAb3ylorcs Aasl celicNopa3BeAOYHEIX paboT, HO MOTYT MpH-
MEeHATHCH B Ka4YecTBe NPOMEeXYTOYHLIX A@TOHATOPOB IIPH 3AEKTPH-
YeCKOM MAM OIHeBOM cnocofaX yHUIMUpOoBaHua 3apsiaAoe BB.

1 AsoMoTo 227178, D 1QCT Cyxne n obBoaHeHHBIC
28.02.78 12696-77 CKBAAMHLI
2 AMMOHLT 284/83, D OCT Cyxne o obBoIHEHHElE
CKATLHLI 13.05.83 24-1917-31 CREAMHHL
Na}
3 Bapwauaroe | 3T/EG, D TY 48 Cyxue n ocylleHHLle
BEIIECTRD 24 03.86 AACCP CEBAMHH b
D1 IA-1 46-53-84
4 Tporun-Y Nal [-22/490 D TY ODBOIHEHHRIE CRRa-
or 01.11.93 7511809-80-93 WHHbB
I'pasvonnTa
5 S00/50 13/61, D rocT Cyxue CEBawitHbl
23.02.61 21988.76
& 30070 26/64, D oacT CyxHe CKBAMHHL
21.01.64 21988-76
7 | 8218 314/34, D Y 84-1025-84 Cyxue cKBa#HHbI
18.12.84
B 7921 1TC 410/90, D 'Y 7511903-504- | Cyxue cCKBOKHHbI
27.06.90 ¢ Q0
9 PF3-3011P, Ne26-9/32 or D TY 84-1122-87 OfpoaueHHLle CKBA-
T92111P, 13.02.87 HHHE (33pRaLl B 1HO0IH-
b _ B2/1811P ITHASHOBLIX pYKasax)
I'panunop
0 | Bil-1, Ne()5-1= D TY OOBOIHCHHBIC CKBA-
bll-2 40/456 m 3.7509009.06-90 WwHHE ()
17.12.90 N=O7-
11727 oT
_— 14.07.93
1T | b Nell8-10/526 D TY ()6B0HEeHHLIE CKBA- 31
| or 27.11.95 3614080620195 WHHL]
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Yacto 1. Bapeipbie paborel Ha 3EMHON NODBEPXHOCTH

[Tpogorxkenue mabauust 1.5

fnaea 1. B3pwiB4aThie BEU|ECTER

[Tpogorxkenue mabauust 1.5

1 1.3 3 4 | 5 | 6
| pauyanTs
12 | AK Nell-24510 D TY 7276-62- Cyxme H OCyILeHHEIE
or 12.11.93 O460481-93 CKBAMHHB
13 | AC-6 Nel1-2X156 D Y CyxHe M OCYIICHHBIE
or 07.04.93 12.0017376.019- WIYPH, CKBAMHHE HA
92 paIpeIax KoHUepHa
wKysbaccpapeyrons
14 | AC-U Na362/86 or D TY 84-520-396- Cyxne CRBAKHHL
29.00 .86 83
15 | ACH-M Na(4-35/225 D TV 7511503-541- | Cyxue n odDpogHEHHLIE
ot 05.09.94 94 CKBAKHHE
16 | AC-6M 392/38, D TY B4-1080-86 CyxHe W OCYIICHHBIE
15.03.88 CHBANHHEI
17 | AC-BIIP No26-9732 oT D TV 84-1122-87 O0BOMHEHHBIE CKBa-
13.02.87 #HHL (3apaibl B IOJIH-
ITHIEHOBRIX PyKaBax)
18 | 115 NeQ5-1-40/246 D TY 12.01737667- | CyxHe CKBaWHHL HA
ot (11.08.90 0 YIONLHBIX paspesax
19 | C-6M 338/85 D TV B4-1076-85 Cyxme H OCYIIEHHEIE
02.12.85 CKBAKHHEI
20 | VII-1, Na(3-1-40/40 D TV 12.0173903. CyxHe CKBAMHHEL
VII-2 or 23.03.90 007 .89
21 | I'panynoron (300/E3.30.1283 | D rocT Cyxne u obBOIHENHLIC
25857-83 CEKRIKHHE
22 | Hwasmon NeQB-10/61 ot D TY 8407507808, CyxHe H OCYLWICHHBIC
10.02.95 98-04 CKBAKHHLL
23 | nGazur 11-22/579 ot D TY 3-7509103. OOBOAHCHHBIC CKBA-
27.12.93 32593 WHHE
[lopoxa
24 | lopox 12373 B rocCT 22781-77 OGsoaHEHHEE CKBa-
fe3gLMHLIT 18.12.73 HHHE
25 | Mopox 123/73 C I'OCT 1028-79 CyxHe IIHYPb M CKBa-
ObIMHBIR 18.12.73 HWHHB
(ZIBIT)
1.2. BogocoacpAauiie BIPLIBYATLIEC BEMECTRA, MPeINasna el ibie LR HCNObIGBAHNA TONb-
KO Ha JeMHOH MOBREPXAOCTH
1 AxBanan 341785, D TY 48-M11-KOH- | Obsoguennsle cksa-
23.12.85 05-84 AHHE
2 AKBaHHT Ne(B-10/193 D TY 7287-001- Cyxue n obpogHeHHEE
KT-X or 1 8.04.94 11138300-93 CKBAMXHHEL
AKxBaroisl
L) T20 118773, D TY I'TI-01-77 Cyxne n obBogHEHHLIE
(wpdzannmat | 12.06.73 CKBAMHHLI
T-20, T-60,
T-280)
4 T-20T 409/90, D TY (0BOIHEHHE! CKBAKH-
13.04.90 40J11"H-05-90 HEE
3 T-20I'K NeQ5-1-40/281 D TV I'OH KdAll- OfroaHeHHEIe CEBa-
or 10.07.91 2-88 AMHEL
6 T-20M Nol}5-1-40/79 D TV 7511903-531- | Cyxne u oDBOAHCHHBIC
or 12.04.90 o0 CKBAMHHE
7 | pasmmoHHT 238778, D TY 75-11903- Cyxne # 0DBOAHEHHKE
P3-30 07.09.78 633-93 CKBANKHHEL
KapbarToiim
B FN-108, 'N- | 248779, D Y Cyx#e ¥ OCYIUEHHRIE
15T 04.01.79 81-479.82 CKBAMHH b
9 A, AT-10, 283/813, D TY Cyxue n 00BOAHEHHRIE
DT-10 11.05.83 84-179-82 CRBAMHHb
10 | T™™ 323/R4, D OCT Cyxue w obiBogHeHHkie
20 1284 84-2157-84 CKBA#HHLI

1 2 | 3 4 | 5 6
| lopesuTid
11 | mapox NeQ2-3521 07 | D TV 84- Cyxue H 0DBONHEHHEE
THMEK, 17.01.92 0751 1904645-94 CEBACHH LI
1 M-I,
IMT-K,
IMT-H
12 ] 1A Ne(8-10/1167 D TV 84-08628424- | Cyxme w o0BOIHEHHBIC
or 28.03.96 671-96 CKBa#MHbl HA pazpe3ax
AQOT "KoHuepH
Ky3baccpaspesyros”
13 | mapox 4A, 3B0ART, D TV B4-1202-89 Cyxue 0 pOBOIHEHHBE
8A 30.12.87 CEBAMHH b
14 | 11 {marpe- Ne(i5- 100208 D TY84- Cyxue n obsonnenneie
HHpOBaH- ot 12.04.96 08628424513-96 CKBAHHHbI
Hdii)
15 | Cubupurs Nel [-22240 D Ne 056086040292 | Cyxne u obBoAHERNLE
1000, 1200 ot 30.06.92 Ne 05608605- CEBAAHHB
02092

1.3. BipeiguaThie BemecTBa 0 3apAdLl, IPEARAINAYENILIE 117 HCNOILIOBANEA HA JEMI0H

MOBCPXHOCTH W B NOIICMILIX BHPAGOTKAX WANT (PYANHKOB), HE ONACHLIX MO FAIY WAN

MLLTH.
Bogocoaepkaline
1 AKBAHHT 260780, D &4 Cyxme # obB0IHEHHEIE
AP3-8 20.08.80 84-B63-80 CHBAMHHbI
2 AKBAHAI 3161/86, D TV Cyxue ® o0BOIHEHHBIC
AP3-31 31.07.86 841123-87 IWITYPhl H CKBRXKHHbI
3 ["pasemoHuT 13/66., D I'ocT CyXHe CKBARHH bl
79721 31.12.66 2 1988-76
['parynuTs
4 A-b 411/90, D TY 4701- CyxHe winyps
220890 HITKOH-05-90
AC-4 T2r10, D 1"OCT Cyxse Wwmypst H CEBa-
22.04.70 21987-76 HHHE!
6 | AC4B 18676, D i 3 Cyvise i obiBoaHenHbIE
25.10.76 84-620-82 CHBAMMHBI
T AC-8 13/66, D rocT CyxHe IWHYPL H CKBa-
31.12.66 21987-76 WHHB
B AC-8B 186776, D TY CyxHe W 0ONoIHCHHBIE
25.20.76 84-620-82 UHIYPhl W CKBARHHEI
9 AC-M 353185, D Y Cyxme WHYpL! W CKBa-
30.05.86 84-1080-80 #HHBL B CYNBHIHLX
pyiaax
i0 | O-5 Ne 8- 104403 D TV Cyxne W oCyllIEHHEIE
or 01.08.95 48-15-33-94 WIIYDBL, CKBARHHL
11 | Hrpaner 1166, 25.0666 | D TY 7276-01- Cyxue WwHyps! ¥ CKBa-
D4683349-96 WHHEI
121 M 95712, (B] roct CyxHe wHypsl M CKE2-
03.01.72 2 1987 WHHEL
Japaasl KYMVINTHEHRE
13 | 3KH 74170, D TY Hpobaenne nerabapuTa
03.06.70 B4-346-79 HAPYAHBIMI JAPHIAMH
(14 [ 3K11 7470, D TY apobaenne HerabapHTa
03.06.70 41-12-084-91 HADYRHBIMH IAPAIAMH
1.4, lNopowkoodpasikie RIPLBYATEIC BEHICCTHA W 1IAPAALL, MPeIRAIHAMCHARC ANH HCTOTLI0-

BAHNN 13 JeMioil NOBEPYNOCTH # B NOIIEMILIX BLIPAGOTKAX WAXT (PYANNKOR), Ne omac-
HBIX 0 (A3Y HWIH N LLTH

= AMMOHRI I
I M-10(nztpo- | 312/84, B TY 7511903-577- | Cyxne M oCyWICHHbIE
wiiponarnat) | 14.12.84 92 LTTYPB

2 BapeieHbie paboTel
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Yacte 1. Bapoiskbie paboTel WA 3eMHOR NOBEPKHOCTA

[Mpogorxenue mabauus 1.5

| 2 3 4 5 6
2 M-10 NeQ5-140128 D Ty Cyxme # 00BOTHECHHEE
(B IHOAHITH- ot 02.02.90 3-22330%0
NEHoBOH -
ofoN04Ke
d = 45,90 mm)
3 C KauisHLli 245/78. D 1'oCT CyxHe H OCYIIEHHBIE
Ne| (naTpo- 2T.11.78 21985-76 WYL
HHPOBIN-
HHi)
4 -5 (u=rrpo- Nel |-22/111 D TY T508906. Cyxne W OCylIeHHLIE
nHposarkst) | or 15.03.93 102-93 WITYPs
AMMOHHTBI
5 |6 XB (nopo- |5/57, 1203.57 |D FOCT 21984-76 Cyxne mnypu, CKBa¥H-
WOK B MELL- HBI
Eax)
6 |6 KB (naTpo- [5/57, 12.03.57 |D IFOCT 21984-76 Cyxme 1 ocyleHHmE
HHPOBAHMLI) IITYPE! H CKBARMHLL
7 16 XB (8 nonun- [408/90, 09.02.90 |D TY 84-1026-84 Cyxue n 00BOIHEHHBIE
FTHACHOBOR CEBIKHHEL B CYiIbDHAHLX
obosouxe d = pyaax
60-90 wm)
8 | derounr M 35/68, 200568 |D 1'OCT 21986-76 CyxHe H OCYWeHHEE
WITYpL!

L5, [pomiexyTotnbic JeTOHATOPRL), NPpeInasnavyelibic 1A HHHIHHPORSTTHA CKBAKHITILIX
JAPATOB NA IEMIOH NOBEPXAOCTH

1 Jevonaropu | Ne05-1-40/192 ot | D 000-OIK-00TY Cyxzne n obpoineHHbIe
npomexyToy- | 06.07.90 CEEaMHHB
HBIC KOPITYC-

Hae (IITK)
Lamkn nerToHaTopsl

. I'TILS00 KT | MNel0-03/12501 |D TY 7511903-525- |Cyxue u 0DBOIHEHHBIC
(rexcoTomosure | 11.04.95 01 u wipewenneM | CKBAACHHE
HPECCOBAHHEIE ) Ne2 or 27.02.95

3 I'TT1-500 Nel0-03/125 00 |D TY 7511903-525- | Cyxue u oDBouHeHHME
(rexcoTomo- 11.04.95 91 »n mipclICHHEM | CKBAMHHLI
BHIE ([PECCO- Ne 2 or 27.02.95
BAHHBIC )

4 T-400T" (rpo- |262/80, 22.12.90 |D OCT Cyxne v o0p0iHEHHRIE
THAOBbIC B4-411 -80 CRBAMHHbBI
IpecCOBAHHEIE
FHAPOMHIOIN-

POBAHHBIE)

5 T-9001 (1po- | NeDE- 10/36 D TY 7288-001- Cyxme o 0BBOdHEHHKE
THIOBBIC or 24.01.96 07510307-96 CKBAMHHb
NPEeCCOBAH-

HbM)

f TI-500 (sim- 13/66. 31.12.66 |D OCT 84-411-80 Cyxme n obpoiHeHHBIC
Thig TPOTHIIO- CRBARCHH b
rCKCOMEHOBLIE)

7 TI1-200w TII- | 188776, 28.12.76 |D OCT B4-1366-T6 Cyxne u oOBOIMEHHLE
400 {npecco- CKBAAHHbL
BAHHEIE) ]

cTH i obpaboTkn MaTepHatoB MIEprucii RIpLIna

1.6. B'l]lul'll'l'l-l! BEeCcTEA, MPEIHAINAYCHNGIC 28 CRCNRANBNEIX Pl'ﬁ‘ﬂT na IemMiol noRepxio-

AMMOHWTEI
| AT (AT-1, 40088, D TY Crapka MeTRLIOB, 2006~
AT-2, 26.12.88 T75-11903-624-93 | ua WTYy4YHOro KasmHA
AT-3)
2 Iexconuacy 261/80, D TY Hunynecnas obpaborka
I'-87K 09.09.80 84.415-77-81 METALIOB

[naea 1. BapeiByarsie BEW|BCTRA

Oxonuanue mabauust 1.5

I 2 3 3 5]

3 HMagenua 293/83, D Y D0pazoBaHNe MHHEPLIR-
LWIHYPOBLIC 09.09.83 84501-39-83 JOBAHHBIX M0I0C TPK
VIACTHYHBIE TYIUEHHM JAECHBIX NKa-
S11-111 pos

4 Asmmonansi 8 | Nel1-22440 or |D TY lpobiienne verabapura
noasoTHaeno- | 23.09.93 7311903 -614-93
BOA DDOIDYKE

5 3/11-100 Nell-22/542 07 |D2 TY pobacune nerabapwra

06. 12.93 41-12-102-93
6 33TI8x 1,5 24378, 10.1L.78 |D TY Kpenasuue TpyDd B 1pY0-
B4-610-219-T7 HbiX PELIETRAX
= 3-3PI1 Nel)3- 100532 D TY 7272-002- PaspyiueHHe KOHCTPYK-
or 20.10.94 T7393707-94 LIMIT M3 METAILIOB
(BHEKT.77 1662.
004.TY)
8 3KBK TUE1, D TY 84-1143-87 Japaibl KOHTYPHOTO
31.07.87 BIDhIBAHHA

9 3K NeO5-1-407192  |D TY Obpaborka METRILIONB,
kysymatue-  |or 15.05.91 3-212-060 90 apobnennc werabapiria,
MBI THHEH- CHCUHAIbHBIE BIPRIBHEIE
HBI paboT

10 |3KJIE kymy- | Nell-22/266 B TY Peixa METAULIOB M WE1E-
X THAHLIH ot 02.06.93 3-2685-93 3008 TOHHBIX KOHCTPYK-
AHHeHbI ' unH, apobieHue Heraba-

pHTa

11 |3A-14u Ne(8-10V562 D TY Orrfofika kaMeHHBIX
31HA-25 or 10.11 94 7511903-561-93 Baoxon
HLUTRHTMBERIE

12 |K3-4, K3-5. Na(§-1V532 ] TY 7272-001- Paipymenne metaiio-
K3-6. K3-7, or 20.10.94 17393707-94 KOMCTPYKLUMH
K3-TMK-2, (BHKT.77.

K3¥, K3V¥-2, 1662.002.TY)
K3K
13 |K3-20 Ne(8- 1v290 D TV PatpyuieHye MeTaUTHYE
ot 09.06 94 7511903-606-93 CKHX OTNOAOE METALIYP-
rHYECKOrD MPOHIBOACTEA
Ha IUIAKOBLX OTBANAX

14 |Kymyusmus- | NeQS-10/173 (B TY Jpofinenne nerabapina
Wit maocksni (ot 30.03.95 41-12-112-94
MOLEPHHINDO-

BAHHBIA

lel



[nasa 2

CPEACTBA W CNOCOBbI NHRIWHPOBAHHA
B3PbIBYATHIN BEUJECTB

BapriBanue 3apspoB BB B 3apaHHOH OCAEAOBATEAD-
HOCTH H B OIIpeAeAeHHBIN IPOMeXXYTOK BpeMeHH ocylle-
CTBAsIeTCS cpeAcTBaMu HHUIIMHUpoBaHusa (CH), nepeaarto-
LIIUMHU UMITYABC 3apsAAY BB 1 Tem caMbIM BEI3EIBAIOLUIHMHA
(BO30YRAQIOIIMMH) ero AeTOHAIIHIO.

M3 Bcex BHAOB BHEIIHHX BO3ACHCTBHH, K KOTOPhLIM
gyBCTBHUTEeABHEI BB, AAst BO3OYIKACHUS AeTOHAIIMH ITPOMBIII-
AeHHBIX BB HCTTOAL3YIOT TOABKO B3pEIBHEIe. ODYCAOBAEHO
5TO MOBBIIIEHHOH YYBCTBUTEALHOCTEIO BB K B3pEIBaM Apy-
rux BB, a Takoke BLICOKOM BO30yKAaMOLeN CITOCOOHOCTRIO
M IPOCTOTOM NMOAy4YeHUSA 3(PeKTUBHOTO HAaYaAbHOI'O HM-
MyAbCa C momollubio HHHIUupyoWuX BB. ChnemuasbHbIe
TeXHUYEeCKHe YCTPOMCTBA, CAyXKalllie AAF CO3AaHHS Ha-
YaABHOTO MMIyALCA NPH MHHUUIMHPOBAaHHH B3PBIBYATHIX
BEl[eCTB, Ha3hblBalOTCHA CpegcmBaMU UHUUUUPOBAHUA.
[TpoMBIIIAEHHBIE CPEACTBa HHHUIMHPOBaHUSA AOAKHEI ORITE
He3omnacHbl B obpaljeHHH U 6e30TKa3Hkbl B ACHCTBHH, 00ec-
[eYUBaTh HaYaAbHBIA UMITYALC TpeOyeMOH MOIITHOCTH, 00-
AGMATE AOCTATOYHOM BOAOYCTOHYMBOCTHIO. K cpeacTBaMm
HHHIIHHPOBaHMs, AQIOUIHM ACTOHAIHOHHEIM HadaAbHBIH
HMIYABC, OTHOCSITCH KallCIOAM-AETOHATOPhI, 3AeKTPOALTO-
HaTOPHI, AeTOHUpYIOIHe LHYPHI. B cOBpeMeHHOH ITPpaKTH-
Ke FOpHOTO AeAd AASI HHUITHU POBaHHUS HCIIOAL3VIOT MenAo-
BOU UMNYALC OT HCKPHI ropslliel IOPOXOBOU CepAlleBHHEI
CIeIIHaABHOTO OTHEIIPOBOAHOrO IIHYpa MAM 3A€KTPOBOC-
nmAaMeHUuTeAs. B nepcnekTHBe AAS BO3OYRKAeHHS B3phIBa
3apAjAa HHHIMUpPYIoUuX BB MosXeT OBITE HCTIOAB30BaH Me-
XaHUYeCKHH yAap (CABUralmoUMXcs OT B3phIBa COCEAHEro
3apsiAa TOPHOM NTOPOABI MAM CIlellHaAEHOTO DOHKAa) B 3Hep-
sl YAAPHOM BOAHBI, IIPOXOASILIEH 110 TIOPOAE.

[naea 2. CPEACTE W COCODBI MHMUMMDOBAHMS B3PLIBYATHIK BEUECTR

B cooTBeTCTBUHM C BHAOM HCIIOAB3YEeMBIX CPEACTB UHH-
HHPOBaHUs Ha FOPHBIX NMPEANPHATHSAX IPUMeHSIOT CAe-
Ayroliie crnocoObl B3phblBaHUS: OTHEBOH, SACKTPOOTHEBOH,
3ACKTpHYECKHH U C IOMOLIBIO AeTOHHPYIOLIEro LUHypa.

B 2.1. OrHEBOE W JAEBKTPOOTHEBOE B3PbiBaHHE

OrneBoe B3phlBaHUE IIPUMEHSIOT A HHHUITHUpOBa-
HHS ACTOHHPYIOLEro IHypa, DOeBHKOB HAM HEIlOCpeA-
CTBEHHO 3apsiAOB B3pPLIBYATOIO BelllecTBa IIPH IIOMONIH 3a-
JKUTaTeAbHBIX TPYOOK.

3aKHraTeAbHEIe TPYOKH COCTOAT M3 KalCIOAS-AETO-
HaTopa H BBEAGHHOTO B HEero oTpe3Ka IIpOBOAHOTO HIHYpa.
B 3aBHCHUMOCTH OT YCAOBUM IPUMEHEeHHUA MOKHO ITOAL30-
BaThCs pasAnuyHBIMA Mapkamu OIII (Taba. 2.1).

OrHeBoe B3phIBaHHe IPUMEHSIOT Ha OTKPBITHIX pa-
DoTax ¥ NpY IPOBEAEHHUH BEIpaboTOK, He ONaCHBIX I10 ra3y
¥ NLIAM, TIPH B3pEIBaHUH LINYPOBLIX, HAPYKHBIX H MHO-
rokaMepHbBIX 3apfAOB, @ TakXe IpH MHHIHMHPOBaHHH
ceten ALLL

3anpeliaeTcs IpHMeHATEL OTHeBOe B3pEIBaHUe B Bep-
THUKAABHBIX 1 HAKAOHHEIX BEIpabOTKax ¢ yTAOM HaKAOHA K
ropu3oHTy cBbillie 30°, a TakK)Ke B TeX CAydYasX, KOraa
CBOEBpPEeMeHHBLIH OTXOA B3PEIBHHKOB Ha ODe30macHOe pac-
CTOSIHHE MAH B YKPBITHE HEBO3MOXX€eH MAH 3aTPyAHCH.

3akuraTeAbHElIe TpYOKHU paspellaeTcs 3aKHraTh TAe-
IoMUM (huTeAeM, OTpPe3KOM OTHEeIIpOBOAHOTO IIHYypa C
KOCBIMH Happe3aMHy 4epe3 5 CM UAM CllellHaABHBIMH ITpH-
criocobAeHHAMH (IaTPOHaMH AAS TPYIIIOBOI'O 3a>XKHUTaHHs
U p.).

CrnuukKo# pa3peniaeTcs 3a’KAraTb TPYOKH TOABKO ITPH
B3pLIBAHUH OAMHOYHOTI'O 3apsaAd.

Heob6xoamuMas 04epeAHOCTh B3pPBIBAHWUA 3apPsAOB AOC-
THTaeTCsl COOTBETCTBYION[EH MOAPE3KOH IITHYPOB 3a’KHra-
TeABHBIX TPYOOK M cobAIOAeHHeM TpebyeMoi ouepeAHOC-
TH 3a>XUraHus TPYDOK.

[Tpu nocAepAOBaTEeABHOM 3aKUraHUH HEeCKOABKHX 3a-
JKHUT'aTeABHBIX TPYDOK AAMHA OTHEIIPOBOAHOTO IIHYpPa B HEX
AOAKHA OBITH paccyMTaHa Tak, 4ToOkl NOCAe 3a’KUTraHUsd
nepBoi TpYBKH OCTAAOCH AOCTATOYHO BpeMeHH Ha NOAKH-
raHHe BCeX OCTaAbHBIX TPYOOK M Ha OTXOA B3PEIBHHKOB OT
3apsAOB Ha Ge3onacHoe paccTossHHe HAHM B YKPBITHC.

J]



o agne) YacTe 1. Bapoieubie padoTel W3 3MHON NOBEPXHOCTA
Tabauya 2.1.
XapakTepHCTHKHN orTHenmpoBoAHoro muaypa (F'OCT 3470-80)
Tun OLUA OLLTI
Bua AchanLTHpoBaLii [lnacrukatusil
Nuamerp, mm 53 55
Uncno onaerok 3 3
Tennocroiikocts °C +45 +50
Mopozoctoitkocrs *C -25 =35
Boponenponuuaemocts, ne <4 |1 4
Jnuna v kpyre, M 10 10
Bpems ropenns otpeska wuypa | 60-70 60=70
anunon 60 cm, ©
ObnacTe npUMEHEHHR Cyxas n pnaknas cpeasl | Cyxas, snamHas
M obBOnHEHHAH
Cpek

MuHMMaABEHasA AAMHA UIHYPa 3aKUTraTeAbHOM TPYOKH Liin
men e {NI * T} v, M, “)

rae N — 4HCAO HIHYPOB, NOAKUIaeMEIX B3DEIBHHUKOM;
[— BpeMs Ha 3a’KHMraHue OAHOTO HIHYpa U IepeXoA
K CACAYIOLLEMY, C;
I'— BpeMs 0TX0OAa B3pLIBHHMKA OT 3apsAOB B Ge3onac-
HOe MecToO, C;
V— CKOpPOCTL 'OpeHHs OTHEIIPOBOAHOTIO UIHYpa, M/C.

Bo Becex cAayuasx (3a uckAaroyeHHeM paboT IO B3phIBa-
HHUIO AbAQ, B3PBIBAHHIO B TOPSYMX MaccHBax M npu dopwbe
C AECHEIMH NOXKapaMH) AHHa 3a’KHraTeALHOH TPYOKH AOA-
JKHa OBITH He MeHee | M H OTpe30K OTHellpOBOAHOTIO LIHYpa
AOAKEeH BBICTYIIATh M3 HIHypa He MeHee 4YeM Ha 25 oM.

3a)kuraTeAbHble TPYyOKH AAHHOM Goaee 10 M mpuMe-
HSATH 3allpeljaeTcs.

[Ipu aArnHe Tpy6ku Gonree 4 M HEOOXOAUMO TIpHUMe-
HSITB AYOAMpYIOIIHe 3a’KuraTeAbHble TPYOKH. Bee a1t Tpy6-
KH AOAPKHEI IOASKUTATECA OAHOBPEMEHHO.

[Ipu BepeHuU paGoT Ha 3eMHOM ITOBEPXHOCTH B CAyYae
3@KMUTaHus NATH U DoAee 3aKUraTeABHBIX TPYOOK AASI KOH-
TPOASI BpeMeHH, 3aTpaydBaeMoro Ha 3a’kKMraHue, AOAKHa
[IPUMeHATHCH KOHTPOARHAasI TpyDKa, H3roTOBAeHHAs M3 Kall-
CIOAd-AeTOHaTOpa ¢ OyMa)XxHOH THAB30H. KOHTpPOAEHYIO
TPYOKY 3a)KUraroT mepBoii. Ee oruenpoBoAHELIHN LIHYP AOA-
’)KeH OBITL He MeHee yeM Ha 60 cM Kopoye HIHYPOB NpUMe-
HAEMEIX 3aKUraTeAbLHBIX TPYOOK, HO He Kopoue 40 cMm.

Ha nopseMurix pa6oTax (Ipy NpoBeA€HUH ITOATOTO-
BHTEABHBIX BEIPADOTOK) AAS TOH JKe 1leAH AOAJKEeH ITpUMe-

fnasa 2. Cpeactea W cnocofibl WHWUMMPUB3HWS B3PbiBYaThIX BEHIECTE

HSITHCS KOHTPOABHEIH OTPe30K OUHelIPOBOAHOTO LIIHYpa be3
KalCIOAS-A€TOHATOPa, UCIIOAL3YEeMEIH, KaK IIpaBHUAO, AAS
MMOAJKHTaHHs 3aKUraTeAbHBIX TPYOOK.

B cAay4dae 3aTyXaHHsS KOHTPOABHOTO OTpe3Ka B3PhIB-
HHK 00513aH IPeKPaTHUTh AdABHeHIlIee 3aKUraHye IHYPOB
1 YAQAHUTECA B De3omnacHoe MecTo.

KoHTpoAbHas TpyOKa Ha 3eMHOMW MMOBEPXHOCTH AONAK-
Ha MOMelllaThCH Ha paccTosHHe He MeHee 5 M OT 3apsAa,
3a’KHraeMoro nepBeIM, HO He Ha IYTH OTXOAa B3PLIBHH-
KOB B De3omnacHoe MecCToO.

[Npu 3a’KUraHUM 3a OAMH ITpHeM HeCKOABKHX 3aKH-
raTeAbHBIX TPYDOK DoAee YeM OAHHMM B3PBIBHHKOM AOAJKEH
6bITh Ha3Ha4YeH CTapllui B3pLIBHUK, B ero obsg3aHHOCTH
BXOAUT 3a’KUTaHHe KOHTPOABHOU TPYOKH (KOHTPOABHOTO
oTpe3Ka), peryAHpoBaHHe HavaAa 3akKHraHus TpPYOOK,
obOecrieyeHHe CBOeBpPeMeHHOIo OTX0Aa BCeX B3PEIBHUKOB
Ha Oe30IIacHOE pacCTOsIHUe UAY B YKPBITHE B YCTaHOBAE-
HUE BpeMeHH BhIXOAA B3PEIBHUKOB M3 YKpEITHs. CBOM pac-
OPSI’KEeHUA CTapIIHK B3PEIBHHK ITOAQET FOAOCOM HAH CHUT-
HaAaMH|, 3apaHee YCTaHOBASHHEIMH H H3BECTHLEIMU B3PBIB-
HUKaM.

CpeAcTBa 3AeKmMpoOOrHeBoro UHUYUUpoBaAHUA OTAH-
4aloTCs OT CPEACTB OTHeBOI'0 MHHUIIHHPOBAHHUS HaAHYHEeM
yCTpPOHCTBa AMCTAHLIHOHHOTO IMOAJKHTaHMS HIHYypa HAH
IAEKTpO3a’kuraTeAbHoro narpoHa. OcyllecTBASI@TCS 3AEK-
TPOOTHEBOE HHHIIMHPOBaHHE C [IOMOIbIO 3AEKTPO3aXKu-
raTeAbHBIX CPEACTB MHAMBHAYAABHOTO HAH TPYIIIOBOrO
[TOAPKUTaHHS.

[Tpu orHEBOM M 3A€KTPOOTHEBOM B3pEIBAHUM B3PhIB-
HHK AOAKEH BECTH CYeT B3OpPBaBUIMMCH 3apsAaM; eCAH Xe
3TO HEBO3MOXKHO (ITPpH OAHOBpPEeMeHHOM 3aKHTaHHH DOAB-
IIOr0 YHCAa@ 3apsiAOB) MAM €CAM KaKoH-AHOO 3apfA He
B30PBETCH, TO MOAXOAMTE K MeCTY B3pEIBaHHs paspenaeT-
csl He paHee yeM 4Yepe3 15 MHH, cHHTasgd C MOMEHTa I10C-
AeAHero B3phIBa.

[Tpu oTCcyTCTBHM OTKAa30B pa3peliaeTcsd MIOAXOAUTE K
MeCTy B3pblBa Ha OTKPEITEIX paboTax mocAe OKOHYaHHUA
[IOABUJKKH IIOPOA B YCTyIle, HO He paHee yeM yepes 5 MHH,
a B [IOA3eMHEIX BEIpabOTKax — IMOCAe [IOAHOT'O MPOBeTpU-
BaHUs 3a005, HO He paHee 4YeM 4depe3 15 MHH, CYHTasd C
MOMEHTa IOCACAHEro B3phIBa.

3aKuraTeAbHBIe H KOHTPOABHBIE TPYOKH AOAKHBI
H3roTaBAMBATECA B OTAEABHOM IIOMElleHHH 3AaHUs ITOA-
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roToBkid BM, oTaAeAeHHOM OT [ToMellleHUd noAroToBK BB
CTeHOW He MeHee 25 CM M3 Hecropaemoro MarepHaAaa,
OIUTYKaTYpPeHHOH HAHM MOKPLITON HecropaeMol KpacKoH,
a B MTOA3EMHBIX CKAAAAX — B KaMepax AAS M3TrOTOBACHUS
3a’KHraTeAbHBIX TPYOOK.

3amnpeliaeTcs IPOU3BOAUTE 3Ty paboTy B noMel|eHH-
X AASI XpaHeHUs UAM BeIAauu BB, B JKuUABIX noMelleHUSX
1 Ha MecTe B3PLIBHLEIX paborT.

[1pH pa3oBEIX U 3TIU30ANYECKHUX paboTax IPOAOAIKH-
TEABHOCTEIO He BoAee 6 MecsalleB OOHOBASITE 3a’KUTaTeAb-
HEIe U KOHTPOABHBIE TPYOKH pa3pellaeTcs B OTACABHEIX
NnpucnocoOAeHHEIX ITOMEeUleHUsIX, ITaAaTKaX HAM IIOA Ha-
BECOM.

Omnepaliyi 1o H3TOTOBACHHIO TPYOOK AOAJKHEI BRITIOA-
HATLCS Ha CTOAAX, HMeIoIINX OOPTHKU U ODHTEIX ODpe3eH-
TOM 110 MATKOM INPOKAAAKe MAM pPe3WHOH TOAIIMHOH He
MeHee 3 MM.

[Ipu paboTax nepeABHXKHOTO XapaKTepa (Kop4yeBKa
nHel, ApobAeHHe BaAYHHOTO KaMH#A, AeAOXOAHEIe pabOoTHI
U IIp.) U3TOTOBASITE 3aKHUTraTeAbHEIe TPYOKM pa3pellaeTcs
IIOA OTKPBITHIM HeGOM 3a IpepeAaMH ONlaCHOM 30HBI M He
oAmxe 25 M oT MmecTa XpaHeHus: BB.

[Ip U3roTOBAEHHH 3a’KUTraTeAbHBIX U KOHTPOABHBIX
TPYOOK B3PLIBHUK AOAJKEH UMETE OCTPHIH HOMXK, O0OKHUMEI,
IIBETHYIO TECEMY MAM A€HTY, IIITIaraT UAY IIPOYHEIe HUTKH,
PYAETKY, AepeBSAHHYIO AOCKY AAS pe3KH LIHYypa, a TakxXe
HHCTPYMEHT AASL OTKPEIBAHHUSA ALIUKOB C OTHEIIPOBOAHKIM
HIHYPOM H KallCIOASIMH-ACTOHATOpaMH.

[ Ipy U3roTOBAEHHH 3a’KHTAaTeABHBIX HAM KOHTPOABHBIX
TPYOOK OT Ka>XA0I'c KpyTra OrHellpOBOAHOTI'0 LIHYpa ¢ 000HX
ero KOHI[OB AOAJKHO OBITE OTpPe3aHo Mo 5 M.

PezaTk orHenpoOBOAHEIN HIHYP pa3peniaeTcs OCTPhLIM
HHCTPYMEHTOM — HO>XKOM, OpUTBOH H T.II. AonycKaeTcs
OAHOBpeMeHHasl pe3Ka HECKOABKHX HUTOK OTHEIIPOBOAHO-
ro WHYpa, CAOXKEeHHBIX B ny4yok. [IIHyp AAs BBepAeHUS B
KallCIOAb-AETOHATOP AOAJKEH OTpe3aThCs Ne PIIeHAUKYASIP-
HO CBOEM OCH.

[Ipu peske orHenpoBoAHOro HIHYpa Ha CTOAE He AOA-
JKHEI HAXOAWTHCS KallCIOAU-AETOHATOPE], a IPY CoepAuHe-
HHH LIHYPOB C KallCIOASIMH-AETOHATOpPaMU — peXyliine
HHCTPYMEHTHI.

4“ B npotiecce peszaHbst OTHENPOBOAHKIH ITHYP HE0BXO-
AHM

O THATeAEHO OCMaTpHBAaThL, YYHACTKH ILIIHYpa, rAe 3a-
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MeuYeHEl YTOAIL[eHUS HAH YTOHeHHsI, HapylIeHus LeAOCT-
HOCTH 0O0AOYKH, CMSITHE H APyTHe Hapy’XKHbie HeAOCTaT-
KM, AOAJKHEBI BEIpe3aThCsl.

AAs yao6CcTBa H3MeHeHHs 3aAaHHOro oTpe3Ka OrHe-
MMPOBOAHOTO IIIHYpa Ha 60PTHK CTOAA, 000PYAOBAHHOIO AAS
H3rOoTOBAEHHS 3a’KHUraTeALHBIX TPYOOK, CAeAyeT HAaHOCHTE
MepHBIe AeAeHHUS.

Ka>kABIH KalCIOABL-A€TOHATOP AOAJKEeH OBITE OCMOTpPEH
Ha YUCTOTY BHyTPeHHeH NOBepXHOCTH I'MAB3EI H OTCYTCTBHE
BHYTPH Hee KaKHX-AHOO IIOCTOPOHHHMX YacCTHI]; TPH HaAH-
YHH YaCTHI[ IOCACAHHEe YAAAAIOT IIyTeM OCTOPOKHOIO IO-
CTYKMBaHHUSI OTKPHITHIM AYABIIEM KallCIOAf-AeTOHaTopa o
HOTOTE NaAbIla, XapakrepucTuku KA npuBeAeHE B TabA. 2.2.

Tabauya 2.2
XapaKTepHCTHKa KalCloAeH-AeTOHaTOpOB

. Marepuan | Pasmep
id THIBIE THABIEL, MM
MNepeuunoe urHgHupyio- | Bropuy- Ilmi- | Brem-
ures BB HOe Ha HHit
Tun H HHHIHH- oHa-
K A pyiowmee MeTp
BB
rpemy- |a3mun TEMne- | TETPHA
yag CBHHLA |pec
PT¥Th
KI-86 | Aswporerpunosbiii |- 0,1 0.1 1,0 bymara 51 |7.65
KI-86 |Ipemyseprymnorer- |0.5 - - L0 Bymara al |76
PHIIOBLIH
KO-8C | AawpoTerpunoBsii 0,1 0,1 1,0 Crams 51 |72
OuomeTann
KII-8C |TI'pemysepryrnorer- |0.5 - - 1,0
Toxe |51 1.2

3anpellaeTcsd U3BAeKaTh M3 I'MAB3El KallCIOAS-AETO-
HaTOpa COPHHKH BBEAEHHEM B Hee KaKUX-AHDO IpHCIIo-
coDAeHHMH, a TaKJKe BhIAYBaHHEM.

OrHenpoBOAHBIH IIHYP AOAJKeH BBOAWTECH B Kall-
CIOAB-AETOHATOP AO COIIPHKOCHOBEHHS C YallleYyKoH moc-
AEAHEro NpsiMbiM ABHJKeHHeM, Oe3 BpallleHH.

3aKpenAsiTh KallCIOAb-A€TOHATOpP C OrHEIIpOBOAHBIM
[IIHYPOM pa3pelllaeTcs:

B oyTeM ob6XXKaTHs I'HAB3EI Y AyAblla ITPH IIOMOILIH CITelH-
aAbHOTrO O6’KHMMa, eCAM 'HAbL3a KallCIoAs MeTaAAH4Yec-
Kad, IpH 3TOM 3anpelnjaeTcsl HaAaBAMBATE 0OKUMOM
Ha TO MeCTO KallCIOAsI-AeTOHaTopa, rAe noMelaeTcs
B3PEIBYATHIH COCTAaB,;
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B [IpH NOMOIIH ClIelJHaAbHEIX IPHOOPOB, AOTTYILEHHBIX
['ocroprexHap30poM, HAHM ITyTeM oOMaTeIBaHHA KOHIla
OTHeIlIPOBOAHOTO 1IIHYpa NPOpe3nHEeHHOM AeHTOH (HHT-
KOH HAM OyMa’KHOU A@HTOH) C NOCAEAYIOLIMM IPAMBIM
(6e3 BpallleHHsI) BBOAOM €ro B AyAblle KallCIOAS HAH
nyTeM 3aTATHBaHWA HHTKOW HMAM LIIaraToM AyAblia
I'MABL3EI AGTOHATOPA, €CAH I'MAb3a KallCloAsl OyMa’KHasl.

MecTo coepAMHEeHHSs KallCKAS-AeTOHaTopa ¢ OTHEeIIpo-
BOAHBIM LIHYPOM IIpH paboTax B CHIPBIX H OOBOAHEHHBIX
YCAOBHSAX AOAJKHO OBITE HOKPBITO BOAOHM30AHPYIOLeH Ma-
CTHKOH, H30ASIIIMOHHOHW A€HTOH H T.II.

[TpoBepsieMEle Ha CONPOTUBACHHE 3A€KTPOAETOHATO-
pEl AOAKHEI TTOMENATHECSH B MCTAaAAMYECKYIO0 TPYOKY MAH
3a AepeBAHHEIM IIUTOM TOAIJMHON He MeHee 10 cM. [Ipo-
BOA@ SACKTPOAECTOHATOPOB IMOCAE IIPOBECPKH HX CONIPOTHB-
A€HHUS AOAKHBI OBITh 3@aMKHYTHEI HAKOPOTKO W B TaKOM
[IOAOKEHUH AOAKHEI HAXOAUTLCHA AO MOMEHTA IIpHCOeAH-
HeHHS HX K B3PBIBHOH CeTH.

[Tpy M3roTOBAEHHH 3aKHraTeABHBIX H KOHTPOABHEIX
TPYOOK Ha CTOAe ¥ Ka’KAOr0 B3phIBHHKa AONKHO HaXOAWTE-
csa He 6oaee 100 KancioAel-AeTOHATOPOB U COOTBETCTBY-
I0lljee KOAUYeCTBO OTHEeIIPOBOAHOTO LIHYPa; IpH IpoBep-
Ke 3AeKTPOAETOHATOPOB Ha CONPOTHBACHHE Ha CTOAe ¥
Ka)KAOTO B3pBIBHUKA AOAKHO OBITE He 6oAee 100 aaeKTpo-
AE€TOHATOPOB.

M3roTropreHHEBIe 3a’XKUraTeAbHBIE TPYOKH AOAKHBI
COPTUPOBATLCA IO AAMHE U CBOpadYMBaThECs B KPYT, a KOH-
TPOABHBEIE — CBSI3BIBATHCA B MAYKH LINAraToM H YKAAARI-
BaThCS Ha MOAKY IUMPHUHOM He MeHee 40 cM, HMeIOLIYIO
OOPTHKH M PacCllOACKEeHHYIO BEIIIe MMAOCKOCTH CTOAa Ha
0,5—0,75 M, uAM pazmeniaTbCsa B OTAGABHOM LIKady.

KonTpoabsHas TpybKa A0AKHA HMeTh OTAMYUTEeALHEIH
3HakK (mepeBsi3Ka TeChMOH, LINIAaraToM M T.11.) XapakTepH-
CTHKH 3a’KUraTeAbHEIX TPYOOK NIpUBEAeHBlI B TaOA. 2.3.

[Tpu U3roTOBAHHH 3a’KUTaTCABHBIX M KOHTPOABHBIX
TPYOOK OAHOBpEMEHHO HECKOALKHMMH B3PEIBHUKAMU CTOA,
Ha KOTOPOM M3TOTaBAHBAIOTCH TPYOKH, AOAKEH OBITH MO
BCeH LNIMpHHe pa3jAeAeH MEeXAY B3PEIBHHKaAMU AepeBsH-
HBEIMH UJHTKaMH TOALMHON He MeHee 10 cm. BricoTa mur-
KOB AOAJKHa OBITH He MeHee 0,7 M.

PaccTossHHe MeKAY HNIMUTKaMH MAH IUTKOM H KpaeM

42 CTOA@ AOAJKHO OBITH He MeHee |,5 M.

[nasa 2. Cpeactea W CnOCOBbI WHWUMMPOBGHMS BIPHIBHATHIX BEUIECTS =i

Tabauya 2.3.

XapaKkTepHCTHKA 3a’>KHTaTeAbBHBIX H
IAeKTpO3a’KUraTeAbHbIX TpYOoK (maTpoHOB)

Homep | Tun natpona Yucao eme- | Buytpen- |Buico-
na- MAIOUIHXCS | WMi gna- | Ta, MM
TpOHa orpeskos QLU | meTp, MM
| AN-B1: 931-bI 1-7 16 50-60
+  |301-B2; 2311-k2 |&-12 24
3 311-63; J311-63 |13-19 30 T0-80
4 |311-b4: 3301-B4 20-27 35 8090
5  |301-b5, 33M-B5 |28-32 43 20-100

B 2.2. JNeKTPHYECKOE B3pbiBaHHE

OAeKTpOB3phlBaHHE IPHMEHSIOT AASI HHHIIMHPOBaHHA
3apsAOB IIPH BCeX METOAAX B3PEIBHEIX paboT B yCAOBUAX,
He ONAaCHBIX IO DAYXAAQIOIIMM TOKaM H TOKam 3AeKTpo-
MarHUTHON MHAYKUUH. B6AH3M BEICOKOBOABTHRIX AMHHUH
3AeKTponepeAay, IAeKTPOBO3HEIX IyTeH, PAAMOCTaHIIUH,
pPaAapHBIX YCTAHOBOK M APYTHX NPHEMHHUKOB HAH HCTOY-
HHKOB TOKa M 3A€KTPOMArHMTHEIX H3AyYeHHH 3AEKTPO-
B3phLIBaHHE AOMNKHO IPOW3BOAHTHECS B COOTBETCTBHH C
ACHCTBYIOIMMH PYKOBOACTBaMH 110 M3MEePEHUIO DAYIKAa-
IOUIMX TOKOB H TOKOB 3AeKTPOMArHHTHOW HHAYKIIHH.

CpeACTBaMH 3A€KTPUYeCcKOoro crocoba HHULH HpoBa-
HHSA CAYKAT S9AEKTPOAETOHATOPH], IPOBOAQ, TOCTOSHHEIN
MUAH IepeHOCHBIE HCTOYHHUKH 3AeKTPUYECKOro TOKa, KOH-
TPOABHO-U3MepPHTEeABHEIE IPUOOPHL.

CyIIHOCTE SAeKTPUYECKOTOo CIoco0a HHHIIMHPOBaHHsA
CBOAUTCSI K B3pEIBY SAeKTPOAETOHaTOopa OT HCTOYHHKA
3AEKTPHYECKOTO TOKa, a OT B3phiBa 3ACKTPOAETOHATOPA
B3pEIBaeTCs OCHOBHOM 3apsiA MpoMEIIAeHHOTO BB.

DAEKTPOAETOHATOP — KallCIOAb-ACTOHATOP C JAEKT-
pOBOCIAAMEHHTEAeM, KOTOPHIi BemoAHseT poAs OlLL

DAEeKTPOBOCIIAAMEHHUTEAL — COCTOMT M3 BOCTIAAMEHH-
TeABHOW F'OAOBKH U IIPOBOAOB.

DAeKTPOBOCHAAMEHUTEeAHN OEIBAIOT TPeX THUIOB: C Me-
TAAAMYEeCKHM MOCTHKOM, C TOKOIIPOBOAALIHM COCTaBOM H
HCKpOBEIe. DAEKTPOBOCIIAAMEHUTEAH C METAaAAMYECKHUM
MOCTHKOM YCTPOEHBI TTOAOGHO SAeKTPHYECKOH AaMITOUKe:
OHU AEHCTBYIOT OT HaKaAa 3AeKTpHYeCKHUM TOKOM TOHKOH
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METAAAMYECKON HUTH, PACTIOAOXKEHHOH BHYTPHU r'OAOBKH.
OAEKTPOBOCIAGMEHHUTEAH C TOKONPOBOASIIHM COCTaBOM
MMeIOT FTOAOBKY, 3aropalollyiocs 3a cYeT TenAa, KoTopoe
BO3HHKaeT IIPH IIPOXOXACHHUHM TOKa Yepe3 BOCIAaMEeHH-
TeAbHBIH cocTaB. McKpoBble 3saeKTpoBoCHA@MeHHTEAU
cpadaTHIBalOT IPH IIOMOUM HCKpbI, BO3HHKalIleH IIpH
npoboe BOCIIAAMEHHTeAbHOI'0 COCTaBa MeXKAY IACKTPOAa-
MH. B Halllel cTpaHe BBEIMYCKAaKTCS 3AeKTPOBOCIAAMEeHHU-
TCAH C MCTAAMHYeCKHMMH MOCTHEAMH, H3I'OTOBASHHBIMH H3
XpoMa U NAaTHHOMPHUAMEBOro CliAaBa. B KayecTBe BOCIIAa-
MEHHTEABHEIX COCTAdBOB HCITOAR3VIOT alleTHAEHOBYHO MEAD,
CMecCh U3 poA@HHMAA CBHHIQ, XAOpaTa KaAus H pacTBopa
CTOASPHOTO KAes. H[JDEG,E}.,EI. [IPHMeHAKT OAHOHABHEIE,
MeAHBbIe, OUMeTaAAHYeCKHe MAM cTaAbHHEIe. M3oaamus
IIPOBOAOB OLIBaeT NOAUMXAOPBHHUAOBOH, pe3HHOBOH, XAOII-
yaToOyMaKHOU M T.A. AAHHa TpoBOAOB OT 1 Ao 4 M (Taba 2.4).
HMcnioab3oBaHHe HEM30AMPOBAHHEIX IPOBOAOB AOIIYCKaeT-
csl IpYA NOABECKe HX Ha ollopax C U30ASTOPaMH.

Tabauuya 2.4.
XHPEKTEPHCT HKa IMpoOBOAOB
Twn H3onsma HYucno |Hucno |[laowans | Conpomnene- | Macca |
OpoBO- #ua  |npo- |ceyenms |nme | kM KM Mpo-
na BOJIOK | #CHITEL, NpoBOAA APH | BOAR, KT
B e | Mm +20 °C
3P Pesnnosas 1 1 0.2 100 6,6
38 IMoauxnopsuumnio- 1 I 0.2 100 3.1
Bas
BMIl |—/— 1 I 0.5 25 7.8
CIMI1-1 | Pesnnoeas 8 xnon-
yaTobyMamiIoH 1 7 0.5 25 30
OnaeTRe
CIII1-2 | Peannopas F 7 0.5 25 G0

OAEKTpHYECKOe CONPOTHBACHHE MPOBOAOB, HCIIOAD-
3yeMBIX Ha B3pPBIBHEIX paboTax, IpHBeAEHO B Taba. 2.5.

TaGauuga 2.5.

JAEKTpHYECKOoe CONMPOTHBAEHHE IPOBOAOB
(mpu remneparype 20 °C)

Ceuenne |Conpornenense nposoaa, | Cevenne ®unw npososa, |Conpotus-
wHab | Osikm MM® neNHe npo-

ﬂpﬂ_lpﬂ-ﬂ.ﬂ.ﬂ, MEAHOrO | AMIOMHHHEBOrO | MEAHOTO | aNOMHHHCEOr0 | Boga, OM/EM
MM

| 2 3 4 5 6
(.2 87.5 - 25 7.0 11,2
0.3 - - 4.0 4.4 7.0

[aaea 2. CpeACTB@ W £OOCODBI MHMUWMPOBAHMS B3PLIBYATHIN BEWECTR

OxonvaHue mabauust 2.5.

1 2 3 4 5 6
0,5 35.0 - 6,0 3,0 4,7
0,75 23.4 " 10,0 1,75 28
1,0 17.5 - 16,0 1,1 1.8
1,5 11,7 - 25,0 0,7 1,1

ITpumeuanue. Echu npumensieMble ceYeHHs IIPOBOAO B B TaDAMIIE
OTCYTCTBYIOT, COITPOTHBASHHE IPOBOAA ' OIIPEAGASIETCH IT0 POpMyAe

r = pl§, Om/m, (2)

rAe p— YAEAbHOE CONPOTHBACHHE NPOBOAOB; AAS MEAH p =
=0,0175 OmM » MM2/M; past antoMuaus p = 0,028 OM » MM2/M; A0S
xweaeza p = 0,086 Om» MM2/M; S — ceyeHHe NPOBOAQ, MMZ,

B 5AeKTpOB3pHIBHHIX CeTAX NPHMEHSIOT TPH THIa
COeAMHEHHWH 3AeKTPOAETOHATOPOB!
B [IOCAepOBaTeAbHOe (pHc. 2.1);
B [lapaaAeAbHoe (puc. 2.2),
B cMmemiaHHoe (pHc. 2.3).

Las

a8

Puc. 2.1.
H{TPIIMEALHGE EUEQFHHEH ue
SAeKmpogemoHamopoB

Puc. 2.2. IlocaegoBameAbHO€E

coeguHeHUe HAeKmpogemoHamopos:

b a — B 3apsij BBEAEH OAHH
IAEKTDOAETOHATOP,

6 — B 3apdA BBeAeHEl ABa 3A€KTPOAETO-
HaTopa, YeThl-KOHIeBHKAa BEIBEACHEI
H3 BLIpabOTKH;

B — B 3apdj EBEAeHHl ABa JACKTPOAETO-
HaTopa, Ha 3eMHYIO NOBEPXHOCTH
BEIBEAEHBI ABa KOHIEBHKA,

H-'ﬂ-n.

[

[
&
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YacTe 1. Bapeigne pafoTel A 3eMuDH AOSEPXHOCTH

Puc. 2.3. IlocaegoBameAbHO-

napaareAbHoe coeguHenlue

3A€KmMpOgemoHamopoB:

a — B 3apsA BBEACH OAMH 3AeKTpo-
AeToHaTop;

O — B 3apsA BBEACHEI ABa 3AEKTPO-
AeToHaTopa.

th W I 1 W ﬁj

PacueTHoe oMHYecKoe COIIPOTUBACHHE OAHOTO 3AEK-
TPOAETOHATOpa ¢ HUXPOMOBEIM MOCTHKOM HaKaAHMBaHUA
IIpHHUMAKT paBHEIM 4,2 OM, a (hakTHYECKOe CONTPOTHBAL-
HHE IPH HeOOXOAUMOCTH YTOUYHSIOT IIPOBEPKOM SAEKTPO-
AETOHATOPOB B CIeIlHAALHO OTBEAEHHOM MecTe.

AAsl pacyeTa 3AeKTPOB3PLIBHOH CETH IPH UCIIOAL30-
BAHMH B KauyeCTBe MCTOYHHKA 3A€KTPOCHAOBBIX U 3ACKT-
POOCBETHTEABHEIX AMHHU HEODX0AUMO OTIPEAEAUTE COTPO-
THBA€HHE CeTH U CHAY IIPOXOAMILIEro 1o HeM, a Takxke
yepes KaXXABIH 2A€KTPOACTOHATOP TOKA.

CHAy mocTynaroilero B ceTb TOKa l,5y ONPEAEASIOT

o hopmyae:
‘rﬂﬁm Y UfRﬂﬁm ’ (3J

rae U — nanpsiKeHHe UCTOYHHKA ToKa, B;
Rogy — CONPOTHBAEHHE SACKTPOB3PEIBHON ceTH, OM.

Hepes KaXXABIA 3AeKTPOAETOHATOP AAS €ro B3pEIBa-
HHS AOAKEeH NPOXOAHTE TOK CHAOH He MeHee:
® | A— Ipy HOCTOSSHHOM TOKEe H YHCAE OAHOBPEMeHHO
B3phkiBaeMEIX 2A€KTpoAeToHaTOpPoB A0 100 mT.;
® [,3A—1IpH NOCTOTHHOM TOKEe W YUCAe OAHOBpeMeH-
HO B3pbIBaeMEIX 3AeKTpoaeToHaTopoB Ao 300 mit.,
B 2,5 A — npHu nepeMeHHOM TOKe.

‘m I'lpu sAeKTpuyeckoM criocobe B3pblBaHUS HeOOXOAH-
MO

nmepeA B3pbIBOM YOEAWTHCSH B TOM, YTO BEAUYHHEI pac-

[nasa 2. CpeActea W CnOCOBb WHWUMMPOBAHWS B3PLIBYATHIN BEW/RCTE A

YeTHOTO H (PaKTHYeCKOro COMpPOTUBASHHS SACKTPOB3PhIB-
HOW ceTH coBmajpalT. B caAyyae HecooTBeTCTBHS 3THX
BeAWUYMH, YTOOBI H30eXaTh 0TKa30B, HEOOXOAMMO YCTaHO-
BUThL IPUUYMHY pPacxoXAeHHus W YCTPaHHUTH ee.

Pasuuila Me>XAY U3MepeHHBIM H pacyeTHBIM COIIpPO-
THBAEHHEM TMaparAeABHO COCAMHEHHBIX IPYIIl 3AeKTpO-
B3PBLIBHOM CeTH He AoA’KHa npeswuimarh 10 %.

[Ipy MCIIOAB30OBaHHH B KayecTBe MCTOYHHKA TOKa
BaPHIBHEIX MallMHOK ONPEAEAsiTE CHAY TOKa 1o popmyae
(3) He paspemaercs. B aToM caydae AASL pacyeTa 3AeKTpo-
B3PEIBHOM CeTH HEOOXOAHMO ONIPEAEASTE €€ CONPOTHBAE-
HUe, KOTOpoe He AOAKHO IpeBhIlIaTh AONYCTHMOIO AAS
3aAaHHOM B3pPLIBHOM MallHHKH.

HcnpaBHOCTE KOHA@HCATOPHBIX B3PEIBHBIX MAIIMHOK
IIpOBepSAIOT COrAACHO MHCTPYKIIMH MO 3KCHOAyaTal{MH CO-
OTBETCTBYIOLIEro THIa MalllMHOK.

EcAn saeKTpoB3peIBaHHEe OyAeT NPOHU3BOAMTECHA OT
SAeKTpHUYECKOM CeTH € MaAblM CedyeHHeM IpOoBOAa IpH
BOABIIOH eTo MIPOTSXKEHHOCTH HAH €CAH 3AeKTpoceTh OY-
AeT NOAKAIOUATECS K IEPEeABHIKHOM SIAEKTPOCTaAHIIMHM Ma-
AOHM MOUIHOCTH, Ileaecoodbpa3Ho 3AeKTPOCeTh [IpeABapH-
TeABHO TPOBEpHUTH Ha TMaAeHHe HaIpsiKeHHus B HEH IIo
cxeme (puc. 2.4). 3aeCh B IpeAOXPaHUTEAb YCTaHaBAMBa-
IOT IAQBKYIO BCTaBKY Ha TOK, paBHEIHA (1,5—2) lhgy (B 1,0—
2 paza IpeBsIllIaolIel pacyeTHLIHM TOK BO B3PHIBHOH CETH);
BeAHMYMHa Harpy304HOro CONpoTHBAEHHS Rygy,.

Harpy3ouHoe CONPOTHBACHHE TaKXXe AOAKHO OBHITH
pacCcYMTaHO Ha TOK, He MeHee 4eM B 3 pa3a IpeBbllllaio-
[IIMH TOK B3PLIBHOM CeTH, U Ha HalpsiKeHHe, KOTopoe He
MeHBbIlIe HallpasKeHHs SAeKTPOCeTH.

B KauecTBe Harpy304HOTO COIIPOTHBAEHHS MOXKHO HC-
OAB30BATE HPOBOA, IPUMEHSIEMBIN AASl B3PLIBHEIX CETeH.

[Ipu npoBepKe 3AeKTPOCETH CHayaAa 3aMepsioT ee
Hanps’XKeHHWe MpPH BEIKAIOYEHHOM pyOMABHHKe, a 3aTeM
HanpsokeHHe U; IpH BKAIOYEHHOM PYOUABHUKe. PyOHAB-
HHK BKAKOYAIOT Ha 1 — 2 ¢ — BpeMsi AOCTaTOYHoe AAS (DHK-
CHpPOBaHUs CTPEAKH BOABTMETPA U CHATHS ero IoKasaHUH
IIpY BKAIOYEHHOH Harpyske R,gy. 3aTeM AeAaloT npose-
POYHBIN pacyeT Ha BO3MOXXHOCTh IIPOU3BECTH B3PHIB OT
AEKTPOCeTH TPH HanpsKeHuH Uy, T.e. € y4eTOM NapeHus
HanpsyKeHUSA B HeH.

[Tpu 3HaYUTEeALHOM TIaAeHUM HanpsikeHus (U—Uy),
KOrAa BeAMYHHa Hanpsi>kenus U HepocTaToOYHa AAST TOTO,

a7



48

e YacTh 1. Bapuisubie paBoThl Wa 3eMuoi MOBEPXHOCTH
- o
R Puc. 2.4. Cxema
'z 11 -
Hn%m JamMepa nagenus

HANpAXeHUs B
nogeogauwel cemu
(ucmouHuke moka)

YTOOBI rapaHTHPOBATE HAAEXKHOCTEL B3pPEIBAaHN, OIIpeAe-
ASIIOT BeAWYHHY COIIPOTHBAGHHS 3AEKTpHUYecKoH ceTH Ry
no popmyae Ry = Rygy (U — Uy) / Uy 1 BHOBE TPOU3BO-
ASIT pacyeT B3pHIBHOHM CETH 10 HOBOH cXeMe COepAHHeHUs
3apspOB (DOEBHKOB) NPH CYMMapHOM CONDPOTHBACHHUH
SAEeKTPHYECKOH U B3pbIBHOM ceTelt 2R = Ry+ Ry, OM.

IIpH HcOEITAHUH 3AEKTPOCETH Harpys3Ko# (CM. pHc.
2.4) BO3MOXHEI CAEAVIOIIHE CAYYaH:

B [IpeAOXpaHUTeAb Harpy304YHOH Lielld cropaeT cpasy
JKe MPH BEAIOYEeHHH PYOUMABHHKA, He AaBas BO3MOXK-
HOCTH CHSATE IOKa3aHHUs BOABTMETpa. JTO 3HAYHUT, YTO
IAEKTPOCeTh 00eCceyuT Hape KHBIH B3PLIB;

B [IpH BKAIOYEHHH pyOHABHHKA HalpsUKeHUe ycyesaeT
(BoABTMeTp oKaskiBaeT (), ero HeT M NPH BEIKAKOYEH-
HOM pyOMABHHKE — 3AeKTpoceTh obecToueHa. Oye-
BHAHO, 3allIHIIAIOIHH ee IpeAOXPaHUTEeAB CTOPeA, TaK
KakK OBIA pacCYHTaH Ha CHAY TOKa MEHBIIYIO, YeM TOK
HarpysouHoH nen#. Hapo 3ToT npepoXpaHHTEAL 3a-
MEeHHTE DoAee MOLIHEIM.

Ilpn vcnoAb3zoBaHMM B KadyecTBe MCTOYHMKA TOKa
NepeABHIXHEIX SAeKTPOCTAaHIIHH AAA MMOBBLILIEHHUSA HAps-
JKeHHS BO B3PLIBHOM ceTH o6MOTKY reHeparopa IneAeco-
00pa3sHoO COEAMHSTE Ha 3Be3AY, a B3PBEIBHYIO CETE ITOAKAIO-
YaThk Ha AMHeHMHOC Hallpsa’)kKeHHe.

Bce aaeKTpoApeTOHATOPHI ITepeA BEIAAYeH WX B paboTy
AOAJKHEI OBITE TPOBEPeHb]l Ha COOTBETCTBHE HX COTTPOTHB-
AeHHH IIpeAeAaM, YKa3aHHEIM Ha 3THKeTKax VIIAKOBOYHOH
Tapbl. OTO TpeboBaHie He PaclpoCTPaHSIETCS Ha IACKTPO-
AE€TOHaTOpPhI, MIpeAHa3HaYeHHbIe A\ Pa3AeAKH Herabapu-
Ta, KOTOpEIE IIPOBEPAIOT BEIDOPOYHO U3 pacyeTa He MeHee
5 % KOAMYECTBA, TOMEUICHHOTO B KasKAYIO KOPOOKY.

He peromenayercsi nnpuMeHsiTh B OAHOH B3PBIBHOI
CETH JACKTPOACTOHATOPH! pa3HbIX apTUH H3TOTOBACHHS H
PA3HBIX 3aBOAOB-U3TOTOBUTEeAEH. MICKAIOUEeHHEe MOXKeT co-
CTaBAATBL HCIIOAL3OBaHHE BO B3PLIBHEIX CETAX SAEKTPOAe-
TOHATOPOB MI'HOBEHHOI'0 AeHCTBHS C 3AEKTPOAETOHATOpa-

[naga 2. CPEACTEA W COOCOGG! WHWUMWPOBAHMS B3PbIB4ATHIX REU(BCTE Eais

MH 3aMEAAEHHOI'O MAH KOPOTKO3aMeAAeHHOIo AelcTBUSA. B
3THX CAyYasX MOCTHKH HaKaAWBaHHUS 3A€KTPOAETOHATOPOR
MTHOBEHHOT'O A@HCTBHS U JACKTPOAECTOHATOPOB 3aMeAAeH-
HOI'O MAH KOPOTKO3aMEeAANeHHOIo AeUCTBHSA AONAKHE] OLITE
M3 OAHOTO M TOT'O JKe MaTepHaAd, UMeTh TOT JKe AMaMeTp U
OAMHAKOBOE COTIPOTHBAEHHE (T.e. B OAMHAKOBLIX ITpeAeAax).
XapaKTepHUCTHKA 3AeKTPOAETOHATOPOB MITHOBEHHOTIO AeH-
CTBUS IpHBeAeHa B TabA. 2.6, KOpOTKO3aMeANeHHOTO AeH-
CcTBHUsSI — B TabA. 2.7.

Tabauua 2.6.

XapaKTepHCTHKA 3AeKTPOAETOHATOPOB
MTIHOBEHHOT'0 A€M CTBHSA

MapaMeTpsl 21EKTPOIETOHATOPOR Mapxn anekTpoaeTOHaTOPOB

2/1-8-3 3]1-8- 4
Marepuan moctira # ero mametp, MM | Hingpom, d =003 | Huxpom, d = 0,03
Hapymuwii numeTp 72 7.2
MEKTPOAETOHATOPE, MM
JInHHA IMELTPOALTOHATOPE, MM 5060 5060
ConpoTHRIEHHE MICKTPOACTOHATOPA
€ MEIHBIMH BLIBOJHLIMH TTPOBOINH- 2.0-4.2 1,63.8
KaM¥ pauHoH 24 M, Om
ConpoTHRAEHHE MIEKTPOISTOHATOPA
CO CTANBHLIMH BRIBOIULIMH NPOBOJL- - 2.9-9.6
HHUEaMHB AaHHOR 2—4 M, Om

IIpumeuanne. Bpemsi cpabaThiBaHuA 3AeKTpoaseToHaTopoB 2— 10 Mc

Tabauua 2.7.

XapaKTepHCTHKA 3AeKTPOAECTOHATOPOB
KOPOTKO03aMEAAEHHOTO M 3aMEAAEHHOT0 AefCTBHS

Mapku 3neKTpoIeToOHaTOPOR
S10-K3 20-K3-15 | 21-31

[NapaMeTpsl MEKTPOISTOHATOPOR

Marepran moctuka vakanueannd | Huxpom, | Haxposm, |Huxpow,
H ero JHAMETD, MM d=0,03 d=0,03 d=0,03
Hapyxnuutit anametp, MM g i s 7.2 7.2
anna anexTpoleTonaTopa, MM 12 T2 72-90
15; 30: 45; 10.5:0.75;
BpemMa saMeIeHHA, MC IEJI;'?SD&E 60; 75;90; | 1.0 2; 4;
) 1 105:120; |6:8;10:
Homepa cepiil 3aMeiLienns 1-6 1H-8H 7-15
Bpemsa cpabaThiBaHHA, MC 2472 Ho 12

HMnynec BoCOaMEHEHHSE, MC AZ 0.6-2.5 0.6-2.5 0,630

IIpuMmeyaHne. [IpepeAbHOE CONpOoTHBAeHHMe 3 € MeAHLIMH Bhbl-
BOAHBIMH MPOBOAHHMKaMH — 1,6 —4,2 OM, €O CTaAbHBLIMH [TPOBOAHH-
KaMH AAMHOH 2—4 M — 2,9—9.5 Om
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Tabauuya 2.8.
HHTepBaAbl 3aMeAAeHuS DA

Tun 311 |Yucno cepuii | Mutepean sameuicHHs, MC

30-1-3T | 1-10 2-200 (uepes 20 mc)
11-14 225-300 (uepes 25 mc)
15-18 350-500 (uyepez 50 mc)
19-23 6001000 (uepes 100 mc)
24 1.5¢

311-K3 1-6 25,50,75, 100, 150,250

30-30 |1-9 0,5:0.75;1 0:1.5; 2,0;

4.0:6,0;80; 10c

S0-3H |1-10 20-200 (uepes 20 mc)
11-14 225-300 (uepe3 25 mc)
15-18 350-500 (uepes 50 mc)
19-23 600-1000 (qepes 100mc)

3amnpenjaeTcsi HCTIOAL30BaTh B OAHOM B3PEIBHOM CeTH
SAEKTPOAETOHATOPH OTeYeCTBEHHOro U HHOCTPaHHOTO
IIPOMU3BOACTBA.

[TpoBepKy 3AeKTPOAETOHATOPOB, a TAKJKe MPOBEPKY HC-
IPaBHOCTH ¥ U3MepeHHe COMPOTHBACHHUsI B3PLIBHEIX CeTeH
pa3pelnaeTcst IPOU3BOAUTE NPpHOOpaMu, AOIYILIIEHHBIMH AAS
9THX IIeAell U AQIOLIMMH B 1[elTk TOK He Goaee 50 MA.

[1pu 5A€KTPOB3pLIBAHMH Ha MecTe paboT HeOOXOAH-
MO UMETh:

a) Npu B3pLIBAHWH OT MAIIMHOK: B3PEIBHYIO MAIIMHKY;

MYALT AASI TPOBEPKH HCIIPaBHOCTH B3PBIBHOW MalllWH-

KH (BXOAWT B KOMIIAEKT MalllWHKH); AMHEHHBIH MOCTHK;

6) IpH B3pEIBAHWM OT 3A€KTPOCHAOBBEIX H 3AEKTPOOC-

BETUTEAbHBIX AMHHH: BOABTMETP, COOTBETCTBYIOLIHH

POAY ¥ Hanpsi’KeHHIO HCTOYHHKA TOKa; MOCTHK AMHEH-

HEIH; IIUT C pyOMABHHKOM U KaAMOpOBaHHBEIMH IIpe-

AOXpaHHTeAsMH.

[Tpu npoBeA€HHH MacCOBBIX B3PBIBOB KOHIleBEIe, CO-
eAMHUTEABHEIE IPOBOAA PacYeTHOM AMAUHEI AOAJKHEI OBIThH
3aroToBAeHHl 3abAraroBpeMeHHO, a KOHIIbI 3a4HllIeHbl Ha
AAMHY 5—7 cM.

OAeKTpOB3pbIBHAsA CeTh AOAJKHA MOHTHPOBAThCH B
HalpaBACHHH OT SAEKTPOAETOHATOPOB K HCTOYHHUKY TOKaA.
OkoHYaTeAbLHEINI MOHTaK SAeKTPOB3PBLIBHOH CeTH AOAJKEH
[IPOU3BOAUTLCS TOABKO MOCAE OKOHYAHUSA 3apsiKeHUsl H
3a00MKH BCeX 3apsSAOB H YAGAEHUS AIoAeH Ha De3onacHoe
paccTosiHue.

OAeKTPOB3phLIBHas CeTh AOAXKHA OBITh ABYXIIPO-
BoAHOM. McnoAb3zoBaHMe BOABI, 3eMAH, TPYD, PEABCOB

fnaga 2. CPEACTEA W CNOCOOL! WHWUMMDOBAHWS B3PLIBYATHIN BEUIECTB

M T.II. B Ka4yeCcTBe OAHOTO U3 IPOBOAOB 3allpeliaeTcs.
[Ipu TopnepAHpoBaHMU M IIPOCTPEAOYHEIX paboTax B
CKBa*KMHax Cc TpUMeHeHHeM OAHOXHABHOTO KapoTaiX-
HOTO KabeAs paspelilaeTcs UCIIOAB30BaTh B KauecTBe
0DOpaTHOTrO NPOBOAA CTAABHYIO ONIACTKY Kabeast, KOAOH-
HY Tpy0, Maccy annaparypsl H T.i1. KOHIIEI 3AeKTpoO-
B3PLIBHOW CeTH IIPH 3TOM He AOAKHEI 3aMBIKAThCH
HAKOpPOTKO.

[IpoBOAQ 5A€KTPOB3PHIBHOM CeTH Mepep yInoTpebae-
HHEeM Ha B3PEBEIBHEIX paboTax AOAKHEI OEITh NMPOBEpPeHkl
Ha EAOCTE JKHABI H H30AALUH. LleAocTs JKHABI IpOBepsi-
IOT IYyTeM 3aMepa BeAHYHUHEI COIIPOTHBACHHUS NIPOBOAA H
CpaBHeHHUSA NOAYYEeHHOM BEAHMYHHEI CONPOTUBACHHS C
pacyeTHOH. LlenoCcTb H30ASIIHHE IPOBOAOB AOAJKHA ITPOBE-
PATECS NyTeM 3aMepa UX COIIPOTHBAEHUS.

KoHUEI NPOBOAOB B MecTe co-
eAMHEeHHWs AOAJKHEI OBITh TIIIaTeAb-
HO 3a4YHIIIeHbl, IAOTHO CKpY4YeHkl H
M30AMPOBAHEI H30A€HTOH UAH TIpH
IIOMOIIH 3aKUMOB (pHc. 2.5).

B cAayyae npuMeHeHUSs aArOMHU-
HHEBEIX IIPOBOAOB KOHIIEI HX AOAJK-
HBI 3aYHIIATLECA A0 OAeCKa MeTaAAa
HeIloCpeACTBEeHHO TlepeA cpalllHBa-
HHEeM, 3aTeM HX CAejpyeT OEICTpO U
Puc. 2.5. INopsagok TIIATEABHO CPACTHTE U U30AHPO-
npouecca coegunenus BaTbk. OYHCTKa KOHIIOB aAlOMHHHE-
npoBOgoB Oom gBYX BEIX IIPOBOAOB OT H30ASIIHH AOAK-
usgeauu Ha NPOH3BOAHUTECA ABHKEHHAMH

HOJKA B HAllpaBAeHHUH BAOAL IIPOBO-
Aa. Haape3s H30AAIIUH 110 OKPY>KHOCTH IIPOBOAA HOJKOM He
Aonyckaetcs. MiamepeHHe conpoTHBAEeHHS U TPOBEpPKa Iie-
AOCTH B3PBIBHEIX CeTeH AOAKHEI IPOM3BOAHUTECS C Oe3o-
[TaCHOT'O PacCTOSAHHSA ITOCAE YAAACHMS BCeX AIOAEH OT Me-
CTa PacHOAOJKEeHHsI 3apsAOB 3a IMpeAeAbl OIlaCHOH 30HHI.
[IpoBepKa HCIIPpAaBHOCTH 3AeKTPOB3PBIBHEIX CeTel Heroc-
PEeACTBEHHO BO B3pPhIBaeMOM 3a00e AOITyCKaeTCsa TOABKO TIPH
MMOMOIIIH B3PBEIBHOT'O HCIIBITATEAS], €CAM COIPOTHBAEHHE
B3pPBIBHOU ceTH He npesriiaer 300 Owm.

[Ipy MeTOAe KaMepHEIX 3apSIAOB IpOBepKa B3PBIBHOH
CeTH Ha CONPOTHBACHHEe AOAKHA ITPOH3BOAMUTLCS KakK IO
OKOHYAaHHH 3apsyKaHud, Tak H IO OKOHYaHHH 3aboHKH
BEIPpabOTOK.
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Yacts 1. Bapuipuwie pabovei B3 3EMHOR NOBEPXHOCTH

EcAM 3AeKTpPOB3pHIBHas ceTk UMeeT CMelllaHHYIO cXe-
MY COEAMHEHHS], TO AO IIOAKAIOUEHHS ee BEeTBEH K Maruc-
TPaAH ¥ AO NTPOBEPKH CETH B [EAOM AOAKHEI OBITH C De-
30M1aCHOT0 PacCTOSIHHS IpoBepeHEl BCe IapaAAeAbHEBIE
BETBHU B OTAEABHOCTH.

Bce 3AeKTpOyCTaHOBKH, KaDeAHr W BO3AYIIHEIE IPO-
BOAA B IpepeAax ONacHOM 30HBI, TA€ MOHTHpPYeTCH
3AEKTPOB3pEIBHAS CE€Th, AOAXKHEI OBITE 00ECTOYEHH! K
MOMEHTY HaYaAa MOHTaXa ceTH. 3aBOAHEIe PYYKH
B3PHLIBHBEIX MalllHHOK, KAIOYH OT IPHOOPOB U AIHKOB C
PYOHABHHKAMH BO BpeMsl IOATOTOBUTEABHBIX paboT A0
MOMEHTA B3phiBaHUS AOAKHBEI HAXOAUTECH ¥ PYKOBOAU-
TeAsd B3PHIBHEIX paboT MAM B3pHIBHMKa (MacTepa-
B3PLIBHHUKA).

EcAm mpH BKAIOUEHHH TOKA MAW IIPDU BBeACHHH B
AeHCTBUe B3pHIBHOM MAlllMHKH B3pHIBa HE NIPOM30IIAO,
B3PEIBHHK (MacTep-B3pLIBHHK) AOAJKEeH OTCOEAWHHTE Ma-
rUcTpaAbHEIe IPOBOAA OT HCTOYHHMKA TOKa, KOHI[Bl HX
3aMKHYTb HAKOPOTKO, B3ATh C COOOH KAIOY OT HCTOYHH-
Ka TOKa U TOABKO NMOCAE 3TOr0 BEIICHHUTH IPUYHHEL OT-
Kasza. [IToAXOAHTE K 3apsiAaM B 3TOM CAy4Yae MOJKHO He
paHee yem yepe3 10 MHH He3aBHCHMO OT THIIA [TpHUMe-
HSeMBIX 3AEKTPOAETOHATOPOB, AAS TOBEIIEHHs De3omnac-
HOCTH paboT U COKpallleHUsI BpeMeHH MOHTa)ka CeTH He-
HOCPEeACTBeHHO B 3aboe NpH pa3peAKe HerabapuTa 4 B
CAy4YasiX B3peiBaHUA OOABIIOIo YACAA HITYPOBBIX 3api-
AOB Ha CTPOMTEABHBIX AOIIaAKax lleAecoobpasHo NpH-
MEHSTh IPeABaPHTEABHBIM MOHTaX SA€KTPOB3PEIBHOH
CeTH.

B KadecTBe CpeACTB AAS [IPEABAPHTEABHOI'O MOHTaXa
CeTH U ee TPaHCIOPTHPOBaHHA MOTYT OBITh HCIIOAB30Ba-
HEI YCTPOMCTBA, AoNyllleHHEIe ['0CTOPTEXHAA30pPOM.

3anpemniaeTcsi IPOU3BOAUTE B3pEIBHEIE paboThHl BO
BpeMd rpo3el. EcAu B3phIBHas1 ceTb ObIA@ CMOHTHPOBaHa
AO HacCTyNAEHMUs TPO3bl, TO IlepeA rpo3oH HeoOXOAMMO
[IPOHU3BECTH B3PLIB MAM OTCOEAHWHHTH BCe NpoOBOAa OT
COEAMHHTEALHBIX M MarucCTpaAbHEIX IIPOBOAOB, KOHIIHI
TUIaTeABHO W30AMPOBaTh, @ AIOAGH YAAAHTH 3a MPEeAeAbl
ONaCHOM 30HHI.

[Nop xopomkoszamegAeHHbIM B3ppiBaHueM (K3B) mo-
HHMAIOT NoodYepeAHoe B3phiBaHHe 3apsA0B HAW IPYINEL
3apsAOB AA c uHTepBanraMHu 3amepnreHHsiMH A0 1000 Mmc.

fnasa 2. CpeacTea W cROCofbi WHWUWMPOB3HWS B3PLIBYATHIN BEWECTE

[Ipumenenue K3B noapoasier:

CHHU3HUTh CeHCMHUUYeCKHH 3(pheKT B3PLIEa;

VAYVUYIIUTE KavyecTBO ApoOAeHUs B3phIBaeMOTo Mac-

CHBa;

YMeHbIIUTE BBIXOA Herabapura;

¥ YBEAHWYHTE BEIXOA FOPHOM MAaccChl C €AMHHIILI AAMHBI
CKBa’KMHBI (LIITypa);

® YMEeHBIIHTE pa3Mephl 30HBI 3aKOA0OOpa3soBaHUA H
NpeAOTBPATHTE 3a0poc MOPOALI Ha BEPXHIOIO IMACLIAA-
Ky B3pEIBaeMoro ycTyna;

B obecrneyuTh OOAee HHTEHCHBHYIO IPOPaboOTKY MOAO-
IIBBI YCTyIa 10 CpaBHEHHI0 € MTHOBEHHBIM B3phIBa-
HHEM.

KaXABIH M3 [epedHCAeHHBIX pe3YARTATOB MOJKET
OBITH AOCTUTHYT IIPHMEHEHHEeM COOTBETCTBYIOIIHMX CXeM
K3B u uHTepBarOB 3aMeAAeHHMs], KOTOphIe BEIOMparTCs
AASI K&JKAOTO KOHKPETHOTO CAyYasi.

[1pu ucnioAb3oBanuu AlOOLIX cxeM K3B AoakHO BRITE
obeclieyeHO 0e30TKa3HOe B3phiBaHHEe BCeX 3apsp0B H
MCKAIOYEHO NOADUBaHHEe OAHHX 3apAAOB APYTHMH.

CHUXeHHe ceilcMHuYecKoro 3pdeKTa oT B3phiBa ce-
PHH 3apsA0OB AOCTHraeTCsl KOPOTKO3aMeAAeHHEIM B3phIBa-
HHeM OTAEABHBIX HAM CTPYIINIHPOBaHHLIX 3apsiAOB C Mak-
CHMaAbHO BO3MOJXKHBIM YHCAOM CTyIIeHeH 3aMepANeHHUS U
HauOOABIIMMH HHTEpBaraMH 3aMeAAEeHUA,

KopoTKo3aMepAeHHOe B3phIBaHHe OCYUeCTBASETCH
[IPH IOMOIIH 3AeKTPOAETOHATOPOB KOPOTKO3aMeAAEHHOTO
AEHUCTBHS MAM IIHPOTEXHUYECKHUX 3aMeAAUTEeAeH (MUpOoTeX-
HUYECKHX peae).

[Ipu icmoAb30BaHHH 3ACKTPOACTOHATOPOB KOPOTKO-
3aMeAAeHHOTo AeMCTBHUS B NIepBOH U NIOCAeAHEeH CTylie-
HSIX MOTYT NPHMEHATECH 3ACKTPOAETOHATOPhI COOTBET-
CTBEHHO MITHOBEHHOI'0O H 3aMeAAeHHOI0o AeMCTBHS.

Ha obbeKkTax, onacHBIX 10 DAYXAAKOIUUM TOKaM Ha-
BCAGHHOM MHAYKIIMH, KOPOTKO3aMeAACHHOEe B3phbiBaHHe
paspeliaeTcs IPOU3BOAUTE TOABKO NIPH TTOMOILM THPOTEX-
HHYEeCKHX 3aMeAAUTeAeH.

B 3aBHCHMOCTH OT HEODXOAHMMOTO YHCAA CTyTIeHeH K
TpeOyeMBLIX HHTEepPBaAOB 3aMEAACHHS, a TakXXe YCAOBUH
BeACHHS B3PBIBHBIX paboT BEIOMPaIOT COOTBETCTBYIOLIHE
CpeACTBa B3phIBaHMS.
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Yacte 1. Bapeigupie palbiorel Ha 3eMHOR f0BEPKHOETH

@ 2.3. B3pbigaune ASTOHMPYIOUHM UWHYPOM

BapbiBaHHe TpH MOMOIIH A€TOHHPYIOLIETO UIHYDPa
(DecKancloAbHOe) IPUMEHSIOT AAS HHUIIMHPOBaHUA 3apsi-
AOB B OAMH IIpHEM OAHOBPEMEHHO, KOPOTKO3aMeAAeHHO
UAM 3aMeAAeHHO. :

AAS MHMIIMMPOBaHUS 3apsSAOB KoHell oTpe3ka AL,
BBOAMMOTO B 3apsA (60eBHK), HeOOXOAMMO 3aBfA3aTh y3A0M
MAM CAOJKHTH He MeHee YeM BABOe.

[1pu 060A0YKe TIaTPOHa M3 OyMaru UAM XAOIT4aToOOY-
Ma’KHOM TKaH| paspellaeTcss o06MaThIBaTh ACTOHH PYIOIIHN
IIHYP BOKPYT O0eBHKa.

HuuipupoBanie AeTOHHPYIONIETO HIHYpa IIPOH3BOANT-
csl KallCIOAEM-AE@TOHATOPOM 3a’KUraTeAbHOM TPYOKH HAH
srekTpopeToHaTopoM. ALl AoaKeH OBITE COEAHMHEeH C HHH-
IMaTOPOM, IpeAHa3HaYeHHBIM AAsi BO30Y?KAEHHUS ACTOHALINH,
BHaKAaAKy Ha paccroguuu 10— 15 cm oT KoHIIa IHYPa.

BapriBanue npu noMomu ALl MoXKeT TPOH3BOAHTLCH
KakK B CYXHMX, TaK H B 0OBOAHEHHBIX YCAOBHAX. [Ipu BEIDO-

pe mapku Alll He0GXOAMMO PYyKOBOACTBOBATHCS TabA. 2.9.
3anpemaercsa npumeHats Alll B BeipaboTKax, onac-
HBIX 10 a3y UAH MBIAH.

Tabauua 2.9.
Xapaktepuctuka Al (TOCT 6196-68)

Texungecxkne TpeGoBaHHA, JILL-A M1L-B
XapaKTEPHCTHKH

IHameTp wHypa, MM 4.8-5.8 5.5-6,1

Bec e3pereuatoil cepaue- |+ 1.0 14405

eHHb Ba | m QUL 1 0.5

Ot Genoro no xenropatoro | KpacHei# ¢ pasnuunbi-
¢ OO HIH ABYMA OTNIH- | MH OTTEHKAMH
YHTEALHLIME KPACHEIMH
NHTKAMH 1o 3-7 ONIeTKe

IlzeT obonoyxs

TemneparypoycTol4H- Ot -28 go +50 Ot +35 mo =35
BOCTE, "
[apauTniinsiit cpok xpa- |2 10 (B repMeTHEHOMH

ynakoske) 3 (B repme-
THYHOH ynakoBke)
MNoanxnopeHIHIOBLIH

HMEITHE, AC€T

[NokpeiTie HapyEHOH Bogowzonaumonuas mac-

OITETKH THE3 TTACTHKAT
Bpems peinepskxn B poge, 9 |12 24
I'nybuua norpywenus, m |05 10

He menee 6500

+ 0.2 +0.2
50 {*{].i unw 100 {—ﬂ.i

Cxopocts aeTonaums, m/c | He menee 6500

dnuua waypa 8 yxre, M +02 +0,2
S50 HUTH 0.

[nasd 2. CpeAcTRa N CAOCOOGI WHWUMMDOBAHNA BIPLIBYATHIX BEWECTE

CoepAHHEeHHe MeXAYy cobol ABYX OTPe3KOB AeTOHHPY-
jo111ero HIHypa HAH OTBETBACHHS C MaruCTPAAbHBIM ILIHY-
poM (puc. 2.6) paspelraeTcs NPOM3BOAHTE BHAKAAaAKY,
pHaKPYTKy HAH cmocobaMH, YKa3aHHBIMH B MHCTPYKIHH,

paxoAsllercs B Sl[HKe C AeTOHHPYIOUIHM IIHYPOM.

Puc. 2.6. Cnocobsl coeguHeHUs
gemoHUpyOWero wHypa

a)
e g

(hanpaBaerue
gemoHayuu
NOKA3aHO
015 et cmpeAKaMu):
d) BHaAKpyTKY;
6) BHAKAAAKY;
B) MOPCKHM
Y3AOM

L F Ll A AT
EF, ru.i.r';_' R i R,

Puc. 2.7. Ilpocmetiwmasn
cxeMa coeguHeHUR
gemoHUpyloWero wHypda

v O W 800
AL R B 0 R RE A LR LA b ) s

CoepnHeHHEe BHaKAAAKy AOAKHO OBITB CAeAaHO Ha
ArviHe He MeHee 10— 15 cM, BHAKpyTKYy Ha AAMHe He Me-
Hee 15 cM; mpH 3TOM IIHYPEI AOAJKHEI TAOTHO IIPHAETAaTE
OAHH K APYTOMY, YTO AOCTUTaeTCsl CKpelAeHHeM HX TeChb-
MOW, H30ASIMHOHHOM A€HTOH, LIIIaraToM.

AETOHUPYIOUIHE NIHYP AOAKEH pe3aThcsl Ha OTPe3KH Tpe-
OyeMoit AAMHEL AO BBEASHMS! ero B 60eBUK MAM 3apsiA. Pesats
Alll nocae BBeAeHMST eT0 B BOSBHK HAH 3apsiA, 3alpelaeTcs.

[lpu MoHTa’ke CceTH MarMCTPaABHEIH IIHYP NPOKAAABI-
BAlOT BAOAL AMHWH 3aPSAOB, @ K HeMy ITpUCOEAWHSTIOT KOHIIe-
BEle otpesku ALLL maymme ot 3apspoB. [Tpocreiiiias cxema
Coeannenus AILl B ceTH npuBeAeHa Ha puc 2.7.

K



Yacte 1. Bapwisnwie pabovel Ha JEMHOK NDBEPXHOCTH

MouTtax cetd Alll cocToUT M3 CAEAYIOLIUX OllepalliH:

m Hapeska Kyckos Alll Heo6xoauMO AAMHEI (AO BBEAE-
HHUA KOHIIOB UX B BOEBHK);

® yKAaAKa (1pH HeobxoAuMocTH) oTpe3koB AlLL BEIXO-
ASIIAX M3 3apAAOB, B )KeAaoDa, KaHaBKH H 1Ip.;

B [IpOKAAAbIBaHHE MardCcTpaAbHOTO IIHYpPa BAOAL AMHHH
3apsAAOB;

B COeAMHEHHE MeXAYy cob0# pasanyHbIX OTpe3koB AlLL
(HapalllUBaHHe MarucTpaAM, IpucoepAHHeHHe KOHIIe-
BMKOB K MarucTpaiu  T.1L.);

B IpUKpenAeHHe B HeoOXOAMMEIX MecTaX K AeTOHHPY-
ollleMy IWHYpY HHUIHaTOpoB (A, K3ALLl, zaxura-
TeABHOH TPYOKH).

[[IHypBl OTBETBACHHUS AOAJKHEI MPHCOEAHHATHCH K
MardcTpaAbHOMY Tak, YTOOEI HallpaBAeHHe paclipocTpa-
HeHHS AeTOHAllMU [0 UIHYPY OTBETBACHHS COBIAAaA0 C
HallpaBAeHHEeM paclipocTpaHeHHs AeTOHAllUH 10 Maruc-
TPaALHOMY IIHYPY (cM. pHC. 2.0).

[Tpu mporAaake ceTeil H3 ALl HeAb3s AONYCKAaTh
BHTKOB U CKPYTOK Ha LIHYype.

[Tpu B3auMHOM TepecedyeHHUH LIHYPOB MEXAY HHUMH
AOAJKHA ToMellaThcs NpPOKAaAKa M3 I'DYHTa MAM AepeBa
TOAIIHHOW He meHee 10 cM.

Cetn n3 ALl npu HapyXHo# Temneparype +30°C u
BoAee AOAKHBI 3al[HIATECSA OT AEUCTBUSA COAHEYHEIX AY-
yell. OTo TpeboBaHHe HeoDA3aTeABHO A IITHYPOB, HMEelo-
IUX AACTHKOBYIO ODOAOQUKY.

[Ipn ray6uHe BLIpabGOTOK (CKBa’kKHMH) CBHILIe 15 M
obs3aTeAbHO AyGAupoBaHue ceTd ALl mpu sToM cABOeH-
HEIe HUTH IIPOKAAABIBAIOT TaK, YTOOLI OHM COIIPHKACAANCH
Ha BO3MOJKHO OOABLIEM IIPOTAXKEHHH.

BapeiBaHMe OCHOBHOH M AYOAHpYIOIIeH ceTer AOAK-
HO NPOM3BOAMTLCS OAHOBpPEMEHHO OT OAHOIO HAH He-
CKOABKHX A€TOHaTOpPOB, CBS3aHHLIX BMecCTe.,

AeTOHUPYVIOIHH UIHYP, COEAWHSIIONIHHA OAWH UAH He-
CKOABKO 3apsAA0B, MOJKeT HHULIHUPOBAaTLCA Kak OT Maruc-
TpaAbHOU HUTH AllLl, Tak U OT SAEKTPOAETOHAaTOpa.

[Ipu GeckancroreBoMm BipeiBanuH BB Il rpynner po
MOMeHTa AocTaBku K Mecty pabor DA, KA uan K3AILL
paspeniaeTcs NPOU3BOAWTE 3apsAAKY BEIPaboTOK C oIlac-
HOM 30HOH paauycom S50 m.

OOBIYHO NTPOMEXYTOUHBIC ACTOHATOPHI AAS B3pPBIBa-
HUsA BB pasAMuYHBIX THIOB COCTOSAT U3 OAHOW — ABYX Illa-

(nasa 2. CpeAcTBa M COOCOGHI WHWUMMPOBAHMS B3JLIBYATHIN BEWECTE

niek. [TocaepAHMe B3peIBalOTCA C HOMOILBIO ACTOHUPYIOILe-
ro IHypa, IPONyIeHHOI'o Yepe3 UX OCeBkle OTBEPCTHS.
PaumoHaAbHOEe pacroAoXKeHHe MPOMeKYTOYHEIX Ae-
TOHATOPOB OIIPeAeAseTCs U3 YCAOBHH, IIpeAycMaTpuBalo-
WX HHUIIHHpoBaHHe BB B HeCKOABKUX TOYKAX MO AAHHE
3apsija ¢ BpeMeHHLIM HHTepBaAOM, obDeclieudBarouuM
hopMupoBaHue 6oAce YeM ABYX DPOHTOB YAAPHEIX BOAH
11 OAHOBpEMEHHYVIO BCTpeuy UX Yepes3 IpPoMeXyTOK Bpe-
MeHH, AOCTaTOUYHEIH AASTI ACTOHHPOBaHHS BCEro sapsada.
B nHacrosiniee BpeMsi AAST OTIPCACACHUS MeCTOIIOAOXKE -
HHUA TPOMEyXYTOYHBIX AeTOHATOPOB B 3apsipe, cQopMHPO-
BAaHHOM M3 OAHOTHIIHOTO BB, mpuMeHsieTcst HOMOIrpaMMa
(puc. 2.8). PaccTosiHus MeXXAY NPOMEXYTOYHEIMH A€TOHA-
TOpaMH Ha HOMOTpaMMe BhbIpa’kKeHBl B OTHOCHTEALHEIX
eAMHHUIIaX AAUHEL 3apsija L. Hatipumep, AAq onipepAeAeHHS

d
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Q3 04 05 46 07 48 ta/opa
Puc. 2.8. Homorpamma gas onpegeAenus MecmonoAOKeHUs
NpoMeXYmoYHbIX gemoHamopos B 3apsage, chopMupoBaHHOM
3 ogHOmMuUnNHLIX BB:

a ¥ 6 — COOTBeTCTBEHHO NpPH TpeX U ABYVX NPOMeXYTOYHBIX
AeToHaTopax (cTpeakon D yrazaHo HanpaeAaeHHe AeTOHalHH)

MeCT pacIoAOKeHHs TpeX NaTpOoHOB-O0CBHKOB (lLIallleK)
P OTHOWEHHH Vip/ Vg = 0,435 OTHOCHUTEABHEIE PACCTO-
STHUS MEXXKAY NIpOMeKYTOUYHBIMH AeTOHaTopaMH, oIpeje-
AeHHEIe [T0 HoMorpaMMe, 6yayT paBHE [3/L = 0,07; [5/L =
=0,18; {[;/L = 0,39, T.e. npu AAMHe 3apsipa 14 M paccTo-
STHMST OT HUJKHETOo Toplla 3apgjAa A0 MPOMeXXyTOYHKIX Ae-
ToHaTOpoB ByAyT paBHEL: I3 = 10X 0,07 = 1 M I3+ [2=
=14 x 0,25 = 3, 5m™m; I3+ I+l = 14 x 0,64 = 8,96 m.
Ecau ckopocthk AeToHaluu BB 6AM3Ka K CKOPOCTH AETO-
Hanuy AlLl, To AOCTaTOYHO OAHOTO MPOMEXYTOYHOI'O AeTO-
HaTopa, PacroAO’KeHHOro NocpeArHe AAMHEL 3apsipa BB.
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Yacte 1. Bapwiensie pabovhi #3 3emuOM NOBEPXHOCTH

MecTa pacinoAOKeHHUs IPOMesKyTOUYHEIX AeTOHATOPOB
B CAydYae npuMeHeHUs KoMOMHUpoBaHHBIX BB onpeaeas-
IOTCS U3 YCAOBHSA BCTpe4YH (DpoOHTOB AeTOHAIIUH Ha FPaHH-
e AByX THIIOB BB, UTOOEI IpeAOTBpaTUThL NepeAavy AeTo-
HalluM oT MaAroMolIHOTO K Hoaee monjHoMY BB. B 3apsaax
BB, rae Hen30eKHB HHEpPTHEIe IPUMECH B BHAE LIAaMa,
Maccy NpoMeXyTOYHBIX AeTOHAaTOPOB peEKOMEHAYeTCs yBe-
anyuBaTh Ha 60 —80 %. AAra obecneyeHHA HOPMAAbHOTO
MIPOTEeKAaHUS AETOHAI[MOHHOTO Ipolecca No Bced AAMHe
3apsiAa HY’KHO YYHMTHIBATh MeCTOHaXOXAeHHe MaTpoHa-
OoeBHKa B 3apsiAe, a CAEAOBATEABHO, M COOTBETCTBYIOILIHE

ero liapaMeTpEHI.

1 2.4. HeanexTpwyeckas CMcTeMa Houea

Qupma «Hutpo Hobeanp» (lllBenusi) paszpaboraira
IPHUMeHAEeMYI0 Ha FOpHBEIX paboTax B3pBIBHYIO CHCTEMY
HoHeA KaK YHUBepPCaABHYIO AAS HHHIJHMPOBaHHU4A 3apsija
BB c TpeGyeMBIMH HHTepBaraMH 3aMeAAEHHS B AIOOBIX
ropHbix ycaoBusix. OHa 6oaee a(ppeKTHBHA, YeM IIpHMEHs -
eMEIe B HacToslllee BpeMs CpeACTBa OTHEeBOro, 3AeKTpHYec-
KOT'0 B3pbIBaHUS, a TaKyKe AeTOHHPYIoLKHK HYP. CHcTeMa
HoHeA BRAIOYAET CAEAYIOUIHe S3AeMeHTHI (puc. 2.9): aeTo-
HaTop HoHea, 3aKpenAeHHBIH Ha KOHLie TPYOKH, MMeFo-
mui 30 nepuopos 3amepreHns oT 75 Ao 2000 mc. TpyOru
AETOHaTOPOB MOTYyT OHITE AAMHOM 4,2; 4,8; 15 M. AeToHa-
TOp € TPYOKOM CBepHYT B OYXTY, Ha KOHIle TPYOKH AHMI-

a
D> 2
6

Puc. 2.9. AeMeHmbl
cucmemibl Honeab

a — COBAMHHTEAB C AETOHATOPOM OAHOCTOPOHHEIO ACHCTBHA,
6 — COEAMHHTEAL ABYXCTOPOHHEro AeHCTBHS;

B, T — COEAMHWTEAL C ABYMH H YeTLIDEMHA OTBETBACHHAMH
CeTH; A — CTapTOBLIM coepAMHHTeAb (AeToHaTop HoHeab ¢
HHHIMHPYIOUMMHA 3apsjpamMi BB peTonaropami)

[naga 2. CpeAcTea W COOCOOG! WHWUMMPOBAHWS B3bIBYATHIN BEH|ECTR

KO AeHTOU NPUKpellAeH YKa3hkiBalolllHil HHTepBaA 3aMeA-
A€HHS CcOeAMHHTeAb HoHeA, nmpeAcTaBASAOIMN COOOH
OTPe30K TPYOKH C COeAHMHHTEeABHEIM OAOKOM KEATOTO
[[BeTa, TPUKPENAeHHEIM K 0OAHOMY KOHITY. COeAHHHTEAD,
B KOTOPBIH BMOHTHPOBaH MaAOMOUIHBIHN (1/7 MOLIHOCTH
HOPMaAbHOI'O) A@TOHAaTOpP MIHOBEHHOT'O AeHCTBH#A, pac-
CYHTaH Ha lepeAadyy B3pPHIBHOTO HMITYABCA B ABa MAH
yeThIpe pa3BeTBAEHHUS 3aKpelAseMbiX B COeEAHMHHUTEAH
TPYOOK € MAaAOMOLIHEIMH MAH HOPMaAbHBIMH A€TOHAaTO-
paMH. TpyOKa coepAMHHUTEAsI AASI MOHTaXa CeTH HMeeT
AAHHY 1,8 po 6 M, a AA TTOAQYH UMITYABCA AETOHATOPOM
HOPMaAbHOW MOIIHOCTH BO B3phIBHYIO ceTb — 30— 100 M.
CoeAMHHUTEeAL CKOHCTPYHPOBAaH Tak, YTO BCe BCTaBASIEMEIE
B HEro KOHIEl TPYOOK B BHAE IeTAM (pHc. 2.10) HaXoAST-
cd B IAOTHOM KOHTaKTe C AeTOHaTopoM. AASI Ka’XAOTOo
rHe3Aa HMeeTcs CTOIIOP, Ha KOTOPBIH HajeBaeTcsd KOHeI]

Puce. 2.10. Cxema monmaxa cemu HoHeA ¢ noMoulblo
coeguHumMeAeu:

1 — CTAapTOBLIH COEpAMHHTEAR,

2 — COeAHHHTEAR C ABYMA OTBETBACHHAMH,

3 — coepAHHHTEABL C AeTOHATOPOM K 3apsAy.:

4 — COEAMHHTEAL AAA pa3sBeTBACHHOH CeTH

IIeTAM TPYOKH, yeM oDecliedyHBaeTcs BEICOKast HAA€XHOCTh
coepHeHusi. CBoDoAHBIE KOHIIBI TPYOOK B AeTOHaTopax
U COEAMHUTEASAX 3anasHbl. Bce ycrporcTBa HoHeA A0 HX
HCIIOAB30BaHHS XpaHATCs B repMeTHYeCKOH ynnakoBke. Ha
puc. 2.11 nzobparkeHa cxeMa MOHTa’ka CeTH, IIpepHa3Ha-
YyeHHAast AASI MCKAIOYEeHHSA OTKa30B M3-3a BO3MOJKHEIX pas-
peiBOB TpyOoK. Cuctema HoHeA — He3AeKTpHYECKOro
THIla U HEYYBCTBUTEABHA K SAEKTPUYECKHM HMIIYABCaM.
OcHoBy cucTeMmbl cocTaBasieT Tpyoka HoHea. Tpybka Ho-
HeA He oOAapaeT HUKaKuM B3peIBYATHEIM 3(ppeKToM. YAap-



YacTe 1. Bapwigubie paboTel #a 3JEMuDK IOBEPXROETH

Puc. 2.11. Cxema MoHmMa@X)a cemu Npu NOpPAGHOM B3pbIBAHUW
ycmynos: 3, 4, 5, 6, 7 — cTyneHH 3aMepACHHH

Hasi BOAHA pacHpoCTpaHseTCs 1o BHYTpeHHeH c:'rnp{mﬂ
TPYOKH 63 KaKoro-Au00 BO3AEHCTBHA Ha OKPYKalllyio
cpepy. Ecau TpyOKy AepXXaTh B pyKe, TO eABa AH MOXHO
MOYYBCTBOBATH IPOXOKAEHHE YAAPHOU BOAHBI. CEp,MIEﬂ-
BHHa TpyOkH HoHeA BEIIOAHeHa B BUAe HAHeCCHHOTO Ha
BHYTPEHHIOK IOBEPXHOCTE TOAMMEpHOH 060A0YKH TOH-
KOTO CAOSI BTOPHUHOI'0 BB, ToHa uau anﬂmﬁnﬂﬁpaaﬂﬂrﬁ
antomuuausg Macco# ot 0,005 a0 0,5 r/m (B o6er9neix AL —
12 r/m). O60r0uka ALl HoHeA TpeacTaBAsieT coG0i ABOH-
HYI0 TPpYOKYy U3 nAaacTHKa. AocTouHcTBOM TpyOoKku HoHea
SIBASIETCS O9eHB MaAblil pacxoA BB, HeBoCIpUHMYHBOCTE
K 3AeKTpHYECKHM 3apspaM HanpsixeHumem pao 30 1&:@
KamncioAb-AeTOHATOP HEeNPEeAOXPaHUTEABHOI'O THITa HHH~
[UUPYETCs TIAaMCHeM, KOTOpOoe BO3HHMKaeT B MOMEHT,
KOTAA YA@pHasi BOAHa BEIXOAUT U3 TPYOKH HoHeA B AeT o-
HaTop. 3!

TexHUYecKHUe XapaKTEPHCTHKH B3PbIBHOH CHCTeMBl
Honea, rapantupyemsle (hupmoi « Hurpo Hobean», an*?
BeAEHEI HUXKE. A

[Tpy MHULIMHMPOBaHUHM B3pEIBHOM end HoHeA HCIIOAB-
3VIOT CTAPTOBBIM MMMCTOAET C KallCIOASIMH THIIa OXOTHHYb~
HX JKeBeAo, 3aKUTraTeAbHYIO TPYBKY ¢ KA, Aubo DA, T1n-
CTOAET HPHCOCAMHACTCS K CETH C IIOMOILBIO ClleliHaAbHO=

ro rHesja. of

Ty

-30... +30 °C

BeposTinocTs cpabaTLIBaNIMA CHCTEME! 0,995
BoaocronkocTs, €T (11¢ MEHEE) 14

(npw napaensn 0.2 mIla)
Yenane na pazpus, H (ne menee) 70

TemnepaTypubli AHaANAION OPHMENEHHA
8

CoecanunTtensuas TpyOxa:

BHELIHKH AMAMETP, MM 3.0

[aasa 2. CPpeACTBE W COOCOObI WHWUMMPGRAHWS B3[IbIBYATLIX BEU|ECTS

i ——

BHYTPEHHHH AHAMETP, MM 1.5

konnuecteo BB, Mrim 165
195050

CKOPOCTL QETOHALIHM, M/C
(mpu Temnepatype 20 °C)

Cucrema HoHeA no3BoasieT B3pEIBATL € yMeHBbIlLIeH-
gLIM B 2 pas’a MHTepBaAOM 3aMeAAeHHs], a TakoKe ocyllle-
cTBAATH AYyOAUpOBaHHe CeTeH.

2.5. llepeyent CPEACTE WHWIHMPOBAHMA B3pbIBYATHIN
BRWECTE, AONYUWEHHbIX [0CTOPTEXHAA30POM
POCCHM K NOCTONHHOMY NPHMEHEHHID

[TepeyeHb CpeACTB HHMLIMHMpoBaHus1 BB npuBeaeH BTabA. 2.10.
Tabauua 2.10

No | Haumenora- | Homep, ToCT(TY) OcoDeHHOCTH, VEIOBHA ITPHMEHEHHN
HHE HIZeinsg | 1aTa pai- ' 2 (BOZOYCTORYMMBOCTE), HAIHAYCHHC
pemeHHS é g %
(®ypHAIL- 5 §
HOTD g
nocramos- | = E e
NEHHS = F T
HHA) B3z E
1 2 3 4 5 6
1 | Derowpwio- | Nel1-22/35 |C TY 3-121061-91 |llepenaua MMmynLca :pajam, HCIIOIb-
LIS IEHTR or 7.02.92 aosanMe B kavecTee BB nupn ceficmo-
LU1-3-20 pazeeake
Heronnpyroume wHyps!
2 | A BESTL, D IFMOCT 6196-78 | B cyxux n 00BOIHEHHbLIX YCIOBHAX
28 84.71
4 |AlB 38/71, D FOCT 6196-78 | B cyxnx v o0BO/HEHNEIX YCIOBHAX
28.84.71
I"'paMmoHHTE
4 |OILB-B-M |374/87, D TY 841150-87 B cyxmx 1 00BOIHEHHEIX YCIIOBMAX
01.09.87
5 |AWa-21 403/89, D TY 610-10-88 B cyxux i 00BOAHEHHEIX YCIOBHAX
23.02.89
6 | OIY-33M 295/83, D TY 84-T711 -83 B neppopaTopax, Topnezax (Bogo-
20.10.83 CTORKOCTs 6 9, mpu aanaennd 50 mlla)
T |AW3-6 2TA82, D FOCT 6196-78 | B cyxux 1 ODBOMHEHHBIX YCIOBHAX
10.05.82
8 |JIY-6BIT | Ne08-10/78 [D TV 84-075 B cyxux 1 o0BOAHEHHEIX YCIOBHANX
or 13406-034-94
- 14.02.95
Gl P ITENTF) 128774, D META B cyxux u 00BOIHEHHEIX YCIOBHAX
- 22.02.74 77397 1.005 TY
A TS NETR 305/84, D TV 84-045-82 B cyxux # 0OBOIHEHHWX VCIO0BHEX
05.03 84 {BoaocToRKoCcTE 30 4 1IpH ZaBieHHH
p—t 30 mlla)
Sl (IR JBA/E7. D TY %41153-87 B cxBamuHaX MpH CEACMOPAIBCAKE
18.11.87
2 1115750 383787, D TY B41153-87 B cxBamMHAX NPH CCRCMUPaIBCIKE
— 18.11.87
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Ipogorxenue mabauuynt 2,10 '.

—

] 2 3 5 6
13 |Hewexpn- | NeOB-10VER | B Cranaapt JLas nHHUHHPORAHHE DOCBRHKOR
seckas cuc- |or 5.02.96 4990707 aapaaos BB xa jesmuol nosepiXHocTy
TEMA MHM- (Ll peums) npn t* or -30 10 +80 °C » 8 nouszem-
LMHPOBIHHR HEX BRpabOTEAX, HE OIIACHEIX 110
Honen TA3y WK [IBLUTH
14 |llwporexuuu [ IT6/RT, B TY 84-1137-87 | [las MuiLIHCEKYHAHONO JAMELICHHA
eckoe peae | 23.00.87 20, 35 50 mc npsx ucionszosadin Q111
PI1-8 (asyx-
CTOPOHHETO
AedcTanR)
TepmocToiikHe JETOHHPYIOLHE WHYPLI
15 |4¥Y3TB 218778, D TV 84-398-73 [Tps MPOCTPEIOMHO-BIPbIBHBIX
150/800 28.12.77 paboTax B CKBAMHHAX C NOBMIIEH-
HEIMH TEMAEPATYPOR M NaRIEHHEM
16 {IIY3ITB To we
17041000
17 |AV3TB 250/ To we
1500
18 |LUV3TB 250 |218/78, D TY 84-711-83 To we
28.12.70
19 | INT 165, 68770, D TY 84-T11-83 [Ipy npecTpeIoYHO-BIPLIBHEIX
180 « 200 05.02.70 paboTax B CKBAMMHHAX C NOBLIUIEH-
HBIMH TEMIEPATYPOH M JABIEHHEM
20 {OINTT 250 | 25179, D TV 84-752-78 Ipn npocTpenoYHo-a3pLIBHEIX
26.02.79 paboTax B CKBAKHHAX C NOBLILEH-
HBIMH TEMTNZPATYROH H JaBIEHHEM
2] (w3 Ne 11- D TV 41-12-083-91 |B nepthopaTopax, TOpneaax
170/150 22/231 ot
(wnyp 23.06.92
IACTHHELT)
OrHenpoBOIHEIE WHVPE
22 |OLIA 302/84, G I'oCT 3470-80 B cyxux # 0DBOJHEHHEIX YCTOBHAX
12.01.84
23 (o1 S8/T1. G MOCT 8470-80 | B cyxnx v 00BOAHEHHBIX YCIOBHAX
26.04.71
24 |OWS 276082, G TY 84-761-78 B cyxux # 00OBOAHCHHBIX YCAOBHAX
07.09.82
JamuTaTeNLHLE TATPOHD, TPYOKH, MIEKTPOBOCTIIAMEHHTENH {LIEKTPOIAKHIATCIH )
25 |3aswurarean- |298/83. G TY 84-206-81 A NOMMHIEHHR IVIKOB OFHENpo-
HuH matpod | 29.12.83 BOOHEIX ITHYPOB
311-b
26 | Bnextposoc- | 200077, G TY 84-397-78 Jina BocTiIaMeHeHKS NOPOXOBBX
nxamennTe- |01.06.77 AP0 NPH NPOCTPSIOUHBIX H
W TEpMO- BIPLIBHEIX paboTaxX B CKBANCHHAX
CTOHKHE
T233-311,
IB-NIT-I'p,
SB-MTT-270p
27 |33-01U (33- | 299/83, G TY 84-207-81 JL1% MOAMHIaHHA OFHEITPOBOAH KX
OLL-K) 29.12.83 IWHYPOB, MORET HCHOIILIOBATHCH B
uiekTpola- |3BT/RT, xomiuiexte ¢ 311-b
HHIETENR 16.10.87
OTHENPOBOJ-
HOI'D MHYPAa
28 |B¥YTCw 307184, B MOCT 6254-80  [/lns wHmumunposanus DOEBHKOB
8¥Th s 30.03.84 sapanos BB va jemnoil nopepxHOCcTH |
METAILTHYE- H B IIAXTax, He ONACHMX 10 rasy Wik
CEOH # IBLIH
DymMamHOi )
rHIL3ax __

rnasd 2. CPEACTBA W CAOCOBbI WHMUMMPOBARNS B3pbIBYaThiX BEUIECTR
[Ad8¢ <

sMeTRLLIHYECKOR

I = 3 4 5 6
| TKIL-2 Tepmo- | 162775, B |T¥ Ian so3byaaenna aetonauny LU
cTOMKHE B 24.09.75 84-601-106-82  |upw npocrpenouno-BIpuBHLIX pafo-

Tax

M

s INEKTPOLETOHATOPR HENMPEA0XDAHHTEIhHAIE

=0 1 2/-8K, 20-83 | 88/T], B |1'OCT 9089-75 | llix nenumupopaHus GOCBHKOE 1aps-

© | mruoBeHHOrD 28.04.71 208 BB Ha 3eMHOil 0BEPXHOCTH B
JJeRCTBHA IIAXTAN H PYIHHMKAX, HE ONACHEIX 110

rayy MiH NELTH

31 | 240-22, 30-27, | 33285, B |TY 84-1119-87 |Kpemienne 1pyd 8 TpyDHBX pemeTkax
311-29 26.07.85

32 | 20024, nenspe-  |413/91, B |QHLLUB 773951. |llax nanumuposanua GOCBHKOE 3apN-
BAOLUMECH OT 06.02.91 003 TY aor BB ¢ samennenwem no 10 ¢
ORITOBMX HCTOMHM- {13 cepmit). Bapeisawores OT Creum-
kOB TOKE, CTOMKIE ansHpix npubopos (YBB-1 TY 25.-04
K CUTyHIAROLLHM OI1b.539.03.90)

TOKAM, TAPSIAM
CTATHHCCKOTO
YIEKTPHYUECTEE
33 |31-33 Mell- B [AHILUB 773951. |Kpenaenne tpy0 B TpyOMuIX peerkax
22120 or 005 TY
13.04.92

34 |30-1-8-T mruo- | 263/81, B |AHILB 773951, |ilas wanunnposanus Goesnkos 3apa-
seqmoro meficr- | 24.07.8] 300 TY io8 BB ¢ samentennenm 1010 ¢
pud 1 2H0-1-3-T (29 cepuit) Ha 3CMHOA NOBEPXHOCTH H
JAMELNEHHOTD B IWAXTAX, HE OIACHBIX 110 ra3y Wi
[efcTEHA (BHTH- IIBLIH
CTATHYCCKHE)

35 |30B(B3) 109773, B |TY B4-305-87 Jlns wunuurposanua GoeBHKOB 3aps-
BRICOKD- 20.02.73 aos BB npu wramMnosxe MeTaninde-
BONLTHEE) CKHX HIAEIHH

36 | 33 wenrpeao- | 1.2/63, B |TY 34-317-83 IR HHHUKHpOBAHHR DOCBHKOB 33pa-
APAHHTE/IbHLIC 26.07.63 aos BB samennennem o 1000 mc
IEMCLICHHOTO {9 cepuil) Ha 3EMHON IOBEPXHOCTH K B
HeRCTEHA IWAXTAX, HE OUACHBX 10 FA3Y HIH

IIBLIH

AT | 3431 nenpeno- | 88/T1, B |TY 84-317-83 Il mHHUMKpOBaHKA BOCBHKOB 3apA-
XPAHHTETLHhIE 28.04.71 aos BB sameanennem ao 250 mc
KOpOTKO- (6 cepuit) Ha ICMHON MOBCPXHOCTH H B
Iase aeHHOTO IHAXTaxX, HC ONACHLIX O Ta3y HUN NbiaM
deficTeNn

38 134C BE/T1, B |I'OCT 9089-75 | das unuumxuposanns Soesnkos sapa-

28.04.71 nos BB npu ceficMopasseaouHLIX
paboTax B cyxHx H 0DBOIHEHHLIX
YCIORHEX
39 24C-| 363786, B |TY 84-1139- Jaa mHHUHHpOBaHHE DOSBHKOB 3apa-
24.10.86 7009 TY-94 aos BB npw celcmopaise1ouHBIX
JHLUB 773951  |paboTtax B cyXnx H ODBOIHEHHRX
YEINOBHAX
INEKTPOUSTOHATOPE PEUOXPAHNTENRHBIE

o JAK3-0O11 mruo- 205/717, B |IMOCT 21806-76 | lua uHsunwposasns HOCBHKOB 3apa-
SEHHOrO geficr- | 10.06.77 08 BB Ha 3eMHO# 10BEPXHOCTH H B

m i WIAXTAN, ONACHBIX 110 FA3Y HAH ITBLITH
K311 kopor- | 203/77, B |I'OCT 21806-76 [Jlna unsumuposanus Goesnkos aps-
¥O-lameziennoro | 10.06.77 nos BB ¢ jamennennes 0o 125 mc Ha
dehcramy JeMHOI TOBEPXHOCTH M B IIAXTAX,

T ONACHEX M0 TATY WiIH MUK
2 Pok3asy NeO4 B
- JHLIB JL1n HHHUMHPOBAHHA DOCBHKOB 3aps-
33/31% o7 773951.304 TY |nos BB ¢ sameaaennes a0 200 mc
08.12.94 {6 ceprit) Ha 3eMHOA NOBEPXHOCTH H B
e — IIAXTAX, ONACHMX 110 FA3Y HIH [ILUIH

IIpogorkenue mabauuyet 2.10
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Oxonvyarnue mabauust 2.10

1 2 3 4 ] 5]

43 |30-K3-11K 382587, B|TY 84-1162-87 |l wonsmposaris GOSBHKOB 2apA1os
KOPOTED- 23.10.87 BB ¢ samextenmen o 200 me (9 cepuii)
JAMELTEHIIOND 1A IeMHON NOBEPXHOCTH H B IIAXTaX.
JEHCTRUN OTNACHLIX HO Ta3y HIH NBUTH

4 | 9K3-TIM 203/77, B [TOCT 21806 | Ang mrmmposains DOSBHKOB 3apmAn0s
KOPOTHD- 10.06.71 76 BB ¢ samennemmem a0 120 me (7 cepuii)
IaMELNEHIOND 112 3EMIION NOBCPXNOCTH M B LIAXTAX,
JeHCTBHA ONACHLIX 110 FASY HIH NBUTH

INeKTPOASTOHATOPE! H AIEKTPOBOCIUIAMEHHTEIH TEPMOCTOHKHE

45 [30-2, T3O-165, | 162175, B [IOCT 16562- | [lns minimmposaims natponos, /11
134-200, TOO- | 24.09.75 80 3APAIOR H TOPMED MPH NPOCTPEIoHO-
260, TOA-270 BIPLIBHED paboTax

46 |TMBIMJLEK  |04-27/485, |B |TY 34-905-80 |[dns miIDGIpOBANHA 3APAI0B NOPOXO-

3112181 BLIX rellEpaTopoB JaRIEHHS

Inaga 3

B3PbIBHBIE H KDHTPOABHD-H3IMEPHTEABHBIE
NPHEOPBI

g 3.1 B3pbikbie npuOOpbl W MAUMHKK

[IpuGopsl AAd B3pEIBAHUSA MMOAPA3AEASIOTCA Ha aBTo-
HOMHBIe H ceTeBhle. HaubDoAbRIIee pacnipocTpaHeHHe 110-
AYYHAHM aBTOHOMHBIe KOHAeHCATOPHBIe B3PbIBHEIE TPHOO-
pbl, IPHUHIMI AEHCTBHA KOTOPBLIX COCTOMT B TOM, YTO 3a
KOPOTKHH TPOMeXXYTOK BpeMeHH (A0 4 MC) BO B3PBIBHYIO
CeTh MMOAAETCA HEOOXOAMMBIN AN B3pEIBaHUs O/ UMITYABC
TOKa, HAKONIAEHHBIN Ha KOHAEHCaTope-HaKolluTeAe. ABTO-
HOMHEIe IpUOOPEI HMeIOT COOCTBeHHEBIe HCTOYHUKH dHEpP-
ruu. [ []ppbopsl ¢ MCTOYHHKOM 3Hepruu B BUAE MaaOMOL]-
HOTO reHepaTopa C py4YHEIM IIPHBOAOM Ha3BEIBalOTCH B3PEIB-
HBEIMHM MalUIWHKaMH.

CeTeBble B3pbiBHEIE [IPHOOPEI IPHMEHSAIOTCHA, B OCHOB-
HOM, B IlIaXTaX, He ONlaCHEIX MO rasy MAM neiau. C ux
[TOMOIIBIO B3pPEIBHAsA CeTh TOAKAIOYAETCS HelloCpeACTBeH-
HO K OCBETUTEABHONH UAHM CHAOBOM CETH.

HauboAasblllee paclipocTpaHeHHe MOAYYHAN KOHAEHCA-
TOpHEIe B3puBHEIE TpHbopbl [TMB-100M u KBI1-1/100M.
OHY BBIIIOAHEHEI BO B3pbiBOOE30IacHOM HCIIOAHEHHH.
C nmoMolibio 3THX IPUGOPOB OAHOBPEMEHHO MOXXHO B3phI-
BaThb A0 100 mocaepoBaTEABHO COEAMHEHHEIX DA,

BapriBHo# npubop [TMB-100M cHabXeH UCTOYHHKOM
NMATaHUS U3 Tpex s3AaeMeHToB THNa «CartypH». [Ipubop
HMeeT OMMETP AAS H3MepeHHUs CONIPOTUBACHHS B3PBIBHOH
ceTH. OTAeALHEI HeToYHUK ToKa PL[-75 (OP-3) uau PI1085
(OP-4) o6ecneynBaeT HapeKHOE NHTAHKHE H3MEPHTEABHOM
CXeMbl Ha NPOTS)KeHUH AMNUTEALHOTIO BpeMeHH (A0 2 AeT).

3 Biprintrie pabot
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BapuiBHo# npubop KBI1-1/100M oranyaetcs ot [1MB-
100M oTcyTCTBHEM CHCTEMBI H3MepeHHs COITPpOTHBAEHHS
B3PLIBHOH CEeTH.

B HacTosllee BpeMs B Hallled cTpaHe BBINYCKAKTCH
TOABKO KOHAEHCATOpHBIe B3pLIBHEIE MAallMHKH, KOTOpRIE
OTAMYAIOTCS MPOCTOTOM YCTPOMCTBA M HAAEKHOCTBHIO B
pabore. OHM UMelOT HebBoAbLIIHEe Maccy U 00beM, cHabXe-
Hbl CBETOCHUIHAaABHEIMH YCTPOUCTBAMH, INO3BOASIOIIUMH
KOHTPOAHPOBATE HCNTPAaBHOCTE MAallIHHKH.

[lo npyuHLUNY NUTaHHA KOHAEHCATOPHEIE B3PEIBHEIEC
MalllHHKH pa3sAeAsitoT Ha HHAYKTOPHEIe, aKKYMYASITOPHEIE
1 baTaperHble. HauboAblllee pacnpocTpaHeHHe MOAYYH-
AY B3peiBHBEIEe MalIMHKU KIIM-3 u BMK-500. ITpuHOHn
AevcTBHg MalmUHKHA KIIM-3 cocTouT B TOM, 4TO 3A€KTpPH-
yecKasd YHeprus MaAOMOLIHOTO reHepaTopa akKyMyAHpY-
eTCsl B TedeHHe HEeCKOABKHX CeKyHA B BHAe 3apsipa Ha
KOHAeHCaTope-HaKoIIMTeAe C IOCAeAYIoleH OTAa4YeH Ha-
KOIIAGHHOH 3HEepPruH B SACKTPOB3PEIBHYIO CETh.

KonaeHcaTopHas mamuHka BMK-500 npepHazHaye-
Ha AASl B3pEIBAHUS SAEKTPOAETOHATOPOB C HUXPOMOBLIM
MOCTHKOM HaKaAMBaHHA Ha OTKPBEITHIX H MMOA3EMHBIX FOp-
HEIX paboTax 1axT, He OolMacHEIX 10 ra3y MAM IIEIAH, IIpU
TeMiepaType oT — 40 Ao + 50 °C ¥ OTHOCHTEABHOH BA@XK-
HOCTH A0 95 %. Mamuukont BMK-500 Mo>XHO B3pEIBaATE OA-
HOBpeMeHHO A0 500 3AeKTpoAETOHATOPOB NPH MOCAEAO-
BaTEeABHOM COeAWHEeHUH U C CONPOTHBAEHHEeM B3PEIBHOU
ceTd Ao 2000 OM. McTOUHHKOM 3HEpPruM ABASIeTCS reHe-
parop nepeMeHHOI'o TOKa C MOCTOAHHEIMHA MarHUTaMHu H
PYYHBIM ITPUBOAOM, TIOAAIOIHMH TOK Yepe3 NOBEILIA WA
aBTOTpaHc(OpMaToOp ¥ CeAeHOBEIe BEINIPAMHTEAN Ha OAOK
KOHAeHcaTopa-HakonuTeas. [Ipu poocTiykeHHH Ha BAOKe Ha-
npsokenus 3000 B HaunHaeT cBeTUTHLCS HEOHOBas AaMITO4-
Ka, CHTHaAH3HPYVIOLlast 0 TOTOBHOCTH MAIllMHKH K B3PBIBY.

MamuHKka cecMuueckast BapelBHas CBM-2 npeapHas-
Ha4YeHa AAS NIPOBEAEHHS B3PEIBHEIX paboT NpH cercMo-
pasBeAKe U B3pbiBaHUH A0 50 mocAepAOBaTEeABHO COEAMHEH-
HEIX 3AeKTPOAETOHATOPOB INpH o0lieM CONpPOTHBAEHHH
B3peIBHOH ceTH A0 500 OmM. B KayecTBe HCTOYHMKA ITUTA-
HUsSI IPHMEeHSIIOTCH CyXHe s3AeMeHThl. KoHAeHCcaTOp-Hako-
MMATEABL CITOCOOEeH MOAABAaTh BO B3PEIBHYIO CeTL TOK Harpsi-
)eHweMm Ao 230 B. Macca npubopa 5,5 Kr.

55 XapaKTepHCTHKH B3PHIBHEIX NPpHOOPOB H MalIMHOK
npu

BeAeHHl B Taba. 3.1.

[nasa 3. Bapuigible W KOHTPOALHO-MIMEQNTEALHbIE DPHOOPH

[Tepea mpUMeHEeHHEM B3PEIBHEIE MalllHHKH ITpoBeps-
IOT Ha AMAHTEABHOCTh HMIYABCA HAaNpsSKeHHUd (AAsT IIaxXT,
OINacCHBIX IO ra3y HUAM MBIAK), a TaK)Ke Ha pa3zBHBaeMble
MMM TOK M MMIYABC TOKa. [Ipexae Bcero npoM3BOAHTCHA
BHELIHMH OCMOTP: COCTOSIHUS KOpITyca, AMHEWHBIX 3aKH-
MOB U TIpoBoAa. [Ipu 3ToMm Kopryc AooaKeH OBITE Oe3 1mo-
BPeXXAEHHUHM, a PyKosATKa IpPHBOAA AOAJKHa BpallarbcHd
[IAQBHO H OeCIIYMHO.

BapeIBHEIE MAalIMHKH, KOTOPbie He UMEIOT MHAAHCEe-
KYHAHOIO 3aMBIKaTeAs] Ha HMIIYABC TOKa, HCITBITBIBAIOT ITPH
MOMOIIIH NYABTOB-IPOOHUKOB, KOTOPBIMH CHabXawT
B3peIBHbIe MalIMHKUM BMK-500. BapeiBHBEIEe MalllTMHKH C
MHAAMCEKYHAHBIMM 3aMblKaTeAsIMH [IPpOBEPSAIOT IpHOOpa-
MH KOHTPOAS B3PBIBHOI'O UMITYALCA, HAIIlpUMep Npudopom
[TKBM-3M, KoTOpEIll UMeeT aBTOHOMHOEe INHTaHHe (ABa
raAbBaHHYECKHX 3AeMeHTa). OH M03BOASIET ONIPEAEAHTH
MHHHMaAbHOe 3HayeHHe TOKa B KOHIle HMIIYAbCA.

Tabauua 3.1.
XapaKTepHCTHKH B3PBIBHBIX NIPpHOOPOB M MAlIMHOK
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Kougencarop- |610/670 |320 100 27 IHaxTsl # pyaHHENR, ONACHKIE NO

HEil BIPLIBHOM B3IpLIBY Ta3a HOH liblin. Baphi-
npuwoop [THB- BaHHE IPYIUIL [TOC/ICA0BATC/ILHO
100M COEIHHEHHBX H OAHHOYHBIX

KIEKTPOOETOHATOPOE HOPMRUIL-
HECHA HVBCTEBHTENBHDCTH

Kougescarop- |600V6350 | 320 100 20 To we

HbIf BIPBIBHOH

npubop KBII-

1/100M

Kougencarop- | 230 150 50 3.5 Ilps NpOHIBOACTES BIPBBHBIX
HLlil BIPLIBHOI ;:‘L“ﬁ“f" paboT HpH CeHCMOpasBeiKe
npubop CBM-2 cofcacranbiel)

Kongencarop- | 1600 600 200 23 OmepeiTaie TopHEie paborst,

HAA B3PLIBHAAR
MAIlIHHES

Biprisanue rpynin nocaeaosa-
TEABHO COCIHHEHHBIX H OAHHO4-

HaH H:}pl-l HHAR
MALMHEA
BME-500

KITM-3 Hbhix NICKTPOUACTOHATOPOR HOP-
MAITRHOb HYYRCTAHTETRHOCTH
Konaencarop- | 3000 2100 800 1l CHkpsiThle ropHsie paboTel.

BipwisaHue rpynn nocieaosa-
TEALHO COSAHHEHHBIX W OAHHOY-
HEX WISKTPOIETOHATOPOE HOp-
MATLHON 4YBCTEHTEILHOCTH

3#

b/



YacTn 1. Bapuisubie paboTel W3 3EMNOK NOBEPXHOCTH

3.2. BapbiBHLIE W KOHTPOALHO-H3MEPHTEALHAIE
npHOopLI, ponyuexkbIe [oCropTexHapA3opoM
OCCHH K MOCTORHHOMY MPHMEHEHHID

[nasa 3. BapbiBHBIE W KOHTPOALHO-HIMEPHTEALHLIE NpNOOpL

Okonuanue mabauysl 3.2

Tabauua 3.2

Ne | Hawmenosawue npubopa, |Homep cen- |Mac- |Maxcu- Hawnauenne w ofnacts npume-
Henomtenne OeTenLCcTBA  [Ca, KM |MaawHOe | HeHus

(pa3pewe- compo-
HHA), AaTa THRIEHHE
omyCcka B'IPHE-HH-H
ceTH, Um
1 2 3 4 5 A

BipuisHbie Nnpriops 0 MR HHKKR

| |Mawnsxa BBM-4. He- Pazpewenns |10 2 Baprisanmne oo 2 wiv. pecoKko-
noapexHe obmenpomeim- | Ne 05-27/354 BONETHEIX WISKTPOAETOHATOPOR
AEHHOE or 11.11.77 Hit 3EMHOH NOBEPXHOCTH

2 | Mawnnka saprisuag Papewenne |6.5 2100 Bapusanue go 800 wr. saek-
KOHAeHCATOpHAR Ne25- 10710 or TPUACTOHATOPOS HOPMATBHOH
BMK-500, Henonuenne  129.01.76 YYBCTBMTCALHOCTH Hd ICMHOH
PYARHYHOS HOPMATEHOE MOBCPXHOCTH M B IIAXTAX, HC
PH OMACHBIX 10 F33Y WIH MIBITH

3 |Bapumsan cranums creo- | Paspemenne | BO 1000 Bapuipanne go 2000 mT.
nosas BCC-1. Hemonne- [N 11-22/390 IMNERTPOAETUHATUPOB
HHC pyaHuuHOe HopMank- ot 03.11.92 HOPMAAEHROR YYBCTEH TENBHOCTH
noe PH, Creneuns samura NpH NPOXOJKE LaxXTHEIX
OT BHEWIHHX BOIAefcTRIR CTEOIOR
IP-11

4 |Bipwsnoi npubop BI1IA  |Cangerenscr- | 1.9 1o Bipusaune 10, 60, 120 wr.
(30, 60, 120). Henoaneune |so Ne 606 B 200 WVIEKTPOAETOHATOPOR HOPMATL-
PYOHHYHOS RIpaBoiawK- joTt 03.02.95, 360 HOW YYBCTEMTENEHOCTH Ha
mennoe PB (IB). Buxoa- | paspeuwrcnne ICMHOH NMOBEPXHOCTH H B WaXx-
Has JnexTpudeckas yens | NeDB-10/16 o7 TaX, HE OMACHLIX MO raiy win
Ha. Creneds zamnri o1 [27.03.95 MBLAH
BHEUWI AHX BOIACHCTBHA
IP-54

5 |Bapuienoe yeTpoiicTeo Paspewecuwe |32 1000 Bipuisanwe anexTpoaeTOHATO-
A3-2460 nporpammupye- | Ne 20-40/446 POB HOPMANLHOH 4YBCTBHTENL-
Moe. YposeHL u B ot 25.11.9] HocTh ae 150 wr. c asToMaTHYe-
mspusozawnTe PB IB, CKHM KOHTPOICM CONPOTHBIE-
IP-54 HMA 3CKTPOBSPRIBHON LCTH HA

ICMHOH NOBCPXHOCTH M B WAaX-
TaX, HE OMACHBIX [0 FA3Y WIH
IBLTH.

6 |Hcepobesonacumit suco- |Cenperenwcr- [ 2.2 36 Bipuisauue sapaaos Tuna "Tua-
EOQACTOTHRA BIpLIBHOR Bo Ne55% or poxc” ao 12 wT. B waxTax,
npudop UBIT-1/12. He- 04.10.67 ONACHAIX MO FA3Y HIH NBITH
MOTHEHHE PyAHHYHOS
BIpWBO-HCKpoDe30nacHoe
PB H

7 |Kouaewcarophnit s3psin- | Canpeteascr- |2 320 Bipeipanne MEKTpPOOETOHATO-
Hoit npubop B0 Na3b or POB HOPMATLHOH YYB-
KBII-1/100M. Henonwe-  |02.10.61 cTenTensiocTh 3o 100 wr. npw
HHE PYAHHYHOE REphIBO- NOCAeOBATEIBHOM COSOHHEHHA
sawmnmennoe PB HA 3EMHOI NOBEPXHOCTH H B

IWAXTAX, He OMACHLIX NO ra3y
HITH TTRLTTH.

8 |Konpencaropues sspms- |Paspewenne |3 00 Bapeisanne ao 200 wr. nck-
Han mawnnka KITM-3. Ne 297/83 o1 TPOJETOHATOROR HOPMATLHOM
Henoanenwe pyaununoe | 26.10.83 UYBCTEHTENLHOCTH Ha IeMHol

HopmansHoe PH

NOBEPXHOCTH H B WAXTAX, He

QNACHRIK 11O Fa3y HIH NbLIH

1 2 3 4 5 6

9 | Konaeumcatopusii s3pes- | Cannerenscr- | 2,7 320 BIpeiBaHie MCKTPOAETOHATO=
woi upnbop [THB-100M. | eso Ne514 o POB HOPMAILHOMN YYB-
HciosiHeHne pyaHHYHOE 18.10.66 cTBuTehHOCTH 20 | 00 wr. npR
E3pMBOIaLIMILEHHOE PB NOCICI0BATEIRHOM, COCAMHEHITH

HE IEMHOA OBCPXHOCTH M B
BXTAX, HE OIBCHBMX 10 a3y
HIIH [IBLIH,

10 | Mawwnka ceficmuqeckan | Paspewenne |5 500 Bapaisanne qo 50 wr. wiekypo-
p3peisHas CBM-2. Henoa- | Nal4-11 2 or OETOHATOPOB HOPMIILHOH
nwenne obwenposrbiutien- | 30.01.64 YYRCTRHTENLHOCTH NIPH Ceficmo-
Hoe pazsesouHbIX paboTax Ha Iem-

HOMH II0BCPXHOCTH.

KOHTPOABHO-HIMEPHTE IBHBE NPHOOPEI 1 VCTPOHCTRR _

1 |{Henwrarens BIpLBHOM Paspewenne 0.3 320 KoHTpons conpoTHRISHHS
ceeTonmonusrit BHC-1. NaO41 BIPLIBHBIX CETEH Ha IEMHON
Henoamenwe PO H ot 19.10.81 IIOBEPXHOCTH H B WAXTAX, O1AC-

HLIX M 1€ ONACHLIX 110 Fasy Win
ITELTH

2 | Moct Tama P-353. Heooa- | Paspeinenne | 1.3 5000 Hamepeuie conpoTianeHns
wenne obwenpomuurien- | 04-27/411 WIEKTPOEIPHIBHBIX CETEH M
HOe or 28.05.79 JIEKTPOJACTOHATOPOR HA JEMHOM

IOBEPXHOCTH

3 | MocT nepenocHoit nocto- | Paspewenne | 1,6 3000 [lposepra COnpoTHAIE HHR
annoro Toka P-3043, Nel255 WICKTPOUCTOHATOPOB Nepell
Henoanenne PO H or 20.02.87 BRIJAYEH BIPHBHHEAM UEIEeR Ha

ICMHOH NOBCPXHOCTH M B LIAX-
TAX, ONACHEIX H HE ONACHRIX 110
FRTY WIH NBLIH

4 | [lpwbop kowrpous Konep- 1. | Paspewseuwe |35  |— Koutpont napameTpos
Crenexs 3ammnrs o1 ahew- | NeO8- 107324 WMEKTPHYECKHX CPeacTs
HHX BosaelicTani 1P-20 ot 16.06.95 (e3puisHLIx nprBopos) Ha

HPEATIPHATHEX YT OJILHOM

5 | Wamepurens conpotHeie- | Paspemenne |04 2000 Hamepenne conpoTHBACHKA
HHA BIpeIEHOR wenu XH | Ne3d BIPBBHMX CETCH Ha ICMHOI
2570, Henonuenne PO Jor 23.07.93 HNOBEPXHOCTH H B WAXTAX, 01AaC-

HLIX H HC ONACHBX [10 133y WIH
TBLIH

6 | Huawkarop goTonaextpi- | Paspemenne |03 1000 Iposepra HEACCTHOCTH NICK-
gecknit 10-140. Henoane- | 28083 TPOBIPHIBHEIX CCTEH HA IEMHOM
Hue obenpomsianednoe |or 24.03.83 NOBEPXHOCTH
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I'pynnsi COBMeCTUMOCTH B3pbiBYaThIX MAaTepHaAOB

I'pynna | HanmenosanHe BEMISCTE W HINELAHA

COBMEC-

THMOCTH

B Hanenus, cogepwamme mununupyiowne BB

e Mertarensnuiii BB n npyrue nedunarupyiowne BB wnn usgenns, #x conepxkanme

D Herounpyiomne BB, AbiMUBIA NOpOX KM HIACAHA, COACPRALME NETOHHPYIOWIHE
BB bes cpescrs HHHUHHPOBAHHA H METATENLHBIX 32PA108

F H3genus, conepwamue aeronnpyiomne BB, cpegcrea HHRUHHPOBAIIHA B MCTa-

TENBIBIE 3APAAL (KPOME TEX, KOTOPbIE COASHAAT NErBOCIAIMEHAIOULYIOCH HAM
FHNEPTONHYECKYI0 BHIKOCTE) HiH Be3 meTarenslioro sapsaaa

G MNipoTexunvecKkne BEIECTEA AN H3ZENHS, COACPRALIHE MHPOTEXHHYECKHE
BEUICCTRA, & TAKKE HIAENHS, COOepRallIHE KAK BIPLIBUATEIC BELECTRA, TAK H
OCBETHTENLILIC, 3AMHTATENEHEIC, CIEIOTOYHBLIE HIH ALIMOODPA3YIOLIHE BEIllE-
cTea (KpoMe BOAOAKTHBHRIX W3AETHA WK winennii cogepxammx dDenwit Gocdop,

hochuak. 1ErKOBOCIIAMEHAIOUIHECA KHAKOCTH HIH renm)

are e Koo, [pynmst rpys-
:_{;Efm h:pT:t]E I'pyrma (nopoir) ﬁ;}cﬁ fPE To8 (itopoa) no
i CHully
I B swicwseii | HawBonee kpenkne, NI0THEE H BAIKWe kapun- | 19-20 X1
creneHn | Th M Da3ankTh, HOKIOYMHTEALHBIE 110 KPETIOCTH
Kpenkne | apyrue nopois
I Orens OueHL Kpenkue rpaHHTHLE Nopoasl. Keapuessii | [5-18 X
kpenkHe | nopdHp, 0ueHb KPENKHA rPaHNT, KPEMHHCTEIR
cranew. Menge kpenkHe, YeM YEAIaHHLIE BRI
KBApUMTH., Camsle KPENkHe NECHAMHKHR W 13-
BECTHAKH.
i Kpenkne | panut (1ioTHsiit) # rpaHuTHEE nopoaw. Ouens | 11-14 X
KpENKHE NecYaHikn M nisecTrarn, Krapuenue
pymmuie #ansl. Kpenkuii kournomepar. Ouens
Kpenkne meneinnie pyasd. Hisectnakn (Kpen-
sue). Hexpenkuil rpanunT.
IMa | To xe Kpenxwe necyannky. Kpenkuit mpamop, Hoao-  |9-10 V111
MHT, Konuegann
IV Hosoasse | O0uxHoseHHER necuannk. Aeneinwme pyihkl T-8 Vil
KpelKHE
Va |To e [TecuanncTaie cnanisl, Cnanuessie necyanuxyn  (4-06 Vi
Vv Cpeanne | Kpenkud ronncTai caanen. Hexpenkuil nec- {4 v
YAHHK M HIBECTHEK, MATKHHA KOHIIIOMEPAT
Va To me Pasuwoobpaznane coaHusl (HEKPEIKHE), mIoTHMA |3
MEDIE1b
Vi HNosoasro | Marost cmrel OreHb MAETEHHE MEBECTHRE, MEJ1, K- 2 v
MATEHE MEHHAT COUTL, THINT. PaspylueHHBGT HISC BHHE, CHEMEN-
THPOBAHHAR Ik M XPALL, KIMEHHCTLIR FPYHT.
Via |[Toxe Iiebuumcrutii rpynT. Paspymennmil cnaned,
CHEEABIHACA CIAHEL, CISHABIIASCA TANEKA H
webens, KPeIKHH KaMEHHLIN Yok, Oeepaes-
AR FIMHA
VIl Margne I"awna (naoTHas ). Marci kaMCHHBIA YI0ib, | IV
Vila |To xe Kpenruii HaHoC, MHHHCTRIR rpynT. Jlerkas 0.8
HCCMEHAN TiMHA, Nece, Ipasui
VIIT | Zeman- Pacturensnan semis. Topd, serkuit cyrmanok, 006 Il
CThiE ChIpOH MECOK
IX Crnyuse | lecox, ocuinm, meaknil rpasui, HacesnHas sem- |05 1
s, B0GKTEIA YO0k
X Ilrasyyue | [neyHs, BooTHCTRRA divHT, PAIMIGKEHH B 0.3 1
AGCE M APYIHE pATRHEESHHEIE TPYHTE

*) OCHOBHEIM NMOKa3aTeAeM 3TOH KAacCH(pHKAIIHH ABAAETCHA KO-
"I 3 DULUHEHT KpellocTH [, XapakTepH3YIOUUH IpeAeA IIPOYHOCTH No-
POA NPH OAHOOCHOM ¢XaTHH S_: f = 5§ /100

EavHBIME TpaBuAaMHu 6e30TIaCHOCTH IIPH B3PBIBHBIX
pab6orax (EI1B) Bce BM no creneny onacHOCTH IIPH Xpa-
HeHUHU H NepeBO3Ke PasjpeAsTCs Ha ISTh FPYIIIL:

[. BB ¢ copepskaHueM XHAKHUX HUTpo3(HpoOB DoAee
15 %, HetbAerMaTH3HpPOBAHHEIH I'eKCOTeH, TeTPHA.

II. AMMHuagYHO-ceAMTPeHHEBIe BB, TpOTHA 1 CTIAGBEI €10
¢ APYTHMH HHTpocoepAMHeHHsIMH, BB ¢ copepxanueM
JKUAKHX HUTpo3(hupoB He BeILIE 15 %, paerMaTH3poBaH-
HBIM FeKCOoreH, ACTOHHPYIOUIHH IIHYP.

II1. AniMHEIe 1 Oe3ABIMHEIE ITOPOXA.

IV. AeToHaTOpPHI, peAe KOpOTKO3aMeAAeHHOTO B3PhI-
BaHUS AETOHHUPYIOIUM IHYpoM (K3ALLI).

V. [MepcdopaTopHEle 3apAAH H CHapsAbl C YCTaHOB-
ACHHEIMH B HUX B3pEIBATeASIMH.

PacueTHBIN YAeABHBIN pacxop BB, kr/m? rpynra

U pyumi I'pynna 3apan
rPYHTOR HOPMAiEHO- | HOPMATBHOTO
no CHully | ro peixnesns | seifpoca
1 2 3 4
lecox | - 1,618
TnoTiei wan BiamHblA NECoK 1-11 - 1.2-1,3
Ta#enuil CYTAHHOK 1l (,35-0.4 1,3-1,8
Hosmosas rommna 11l 0,35-0,45 1.2-1.8
Tlece M-IV 0,304 0,9-1.2

n
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1 2 3 4
Men, spuenoNennbiin MEpres V=¥ 0.2-.4 0.9-1.2
IMune 1V 0,35-0,45 1.1-1.5
HBecTHREK-paKYIIEeYHHK V-VI 0,35-0.6 1,4-1.8
Onoka, Meprens IV-v1 0304 1-1.3
TpeunoRaTsie, NaoTHEE Tydb, v 0,35-0.5 1.2-1.5
TRACIad Nen3a
Kournomepar, Opexuny ua wipectro- |IV-VI 0,35-0,45 1.1-1.4
BOM H ITHIHCTOM LeMelTe
[NecunHEH HA TTHEHCTOM LIEMEHTE, VIi=VII 0,4-0,55 1,2-1.6
caanel, rMHAHCTLIE,
CEPHUMTOBLII MEpIellb
JonoMaT, H3IBECTHAK, MATHEINT, VII-VIIT |0.4-0.6 1,2-1.8
[CCHANHK 112 HIBECTKOROM LEMENTE
HapecTuak, necuanmg, MpaMop VII-IX 0,408 1.2-2.2
["pauuT, rpanoaHopHT VIII-IX 0508 1,7-2.1
BazaneT, IHada3, anae3nT, rabbpo IX=XI 0,6-0.85 1.7-2,2
Keapuut X 0,5-0.8 1,6-2
Nopdupur X 0.6-0.8 2-2.3

B lipxnoxenne 4

PacyeTHbie KO3 hULHEHThI 3KBHBAACHTHBIX 3apsAAOB
BB no npeaarHOH padoTe B3pbiBa
(3rarnonH-ammoHuT Neb JKB)

Ko Kan
Kapboroa I'/1-10B 0,79 |I'pammonur 79/21 I
Cransnmi ammonan Ne3 |08 | pasmonnr 50050 1,11
Cranbusid asmonnt Nel 0,81 | T'panvnar M 1,13
Heronut M 0.82 T'panyanr C-2 1,13
AIOMOTON 0,83 |Hroanur I;13
[panuTon 7TA 0,86 | I'pammonnr 30/70 1,14
I'panyaut AC-8 0,89 | Asvonnt A5 KB |1.14
I'panyaur AC-B 0.89 | Axsaton T-20 1,2
["'panynur AC-4 0.98 | I'panyaoron 1,2
AmmonuT Nob KB 1

[lepeBopHblie KoadpunuenTr Ky Arg pacueTa macc
5KBHBAaACHTHLIX 3apsAOB ApoOsilero (paspyuaiouicero)
ACHCTBHS CACAYET IPUHUMATE C YY€TOM 3HEepreTHYecKux
M AeTOHAlLMOHHBIX napameTpoB BB B 3aBucumMocTH or
rpynnsl rpyHToB no CHully.

KpaTkoe pyKoBOACTBO no npumeHenuno BM

. AAJOMOTOA — BBICOKOMOLIHOC BOAOYCTOWYHBOE [TPO-
MEILIACHHOE B3phIBYaToe BenlecTBo | kKaacca (BB), npea-
CTaBAsIIOl[ee COOOH rpaHYyAMPOBaHHLIA NPOAYKT CEpPOTo
IBETa U3 CMECH pPacHAaBACHHOIO TPOTHAA C aAKOMHHHE-
BEIM MOPOILIKOM C pazMepoMm rpanya 2—5 mm. [To crenenu
ONMacHOCTH NIPH XPaHCHHUH U TPAaHCIIOPTHPOBaAHHH aAlOMO-
TOA OTHOCHTCS K rpynne coemectumoctd D. AonyuieH K
[MOCTOAHHOMY IIPHMCHCHHIO Ha AHCBHOH IIOBEPXHOCTH B
3a004x A10G0H cTelneHH 0OBOAHEHHOCTH, B TOM YHCAC H B
3a005X C IPOTOYHOH BOAOH, [IPH PYYHOM MeXaHH3WpOBaH-
HOM M THCBMaTHYeCKOM criocoOe 3apsaKaHus AAsl B3phlBa-
HHSA CPEAHHX, KPpelIKHX M BechbMa KPeIlKHUX TOPOoA.

AnroMoTOA BheilyckaeTcst no ['OCTy E2696-77 B He-
NAaTPOHHPOBAHHOM BHAE.

2. AAJTOMOTOA HErHrpoOCKOINMYEH, I1PpU XpaHeHHH He
YBA@KHSIETCS, B BOAE HEPAaCTBOPHM, 00OAajaeT IIpakTuiec-
KH HEOTPaHHYCHHOH BOAOYCTOWYMBOCTHIO. [ IpHroaeH aad
3apsi>KaHHs 3aChIITKOH B BOAY BM, AAd E3pRIBaHHS IOA BO-
AOH IIPH AIOOBIX BCAHYHHAX 'THAPOCTaTHYECKOT0 AABACHHS,
BCTpeYalliuxca B MPpaKTHKe B3PLIBHLIX padorT.

C rpyHTOBBIMM, HEHTPAABHBEIMH U KHCABIMM BOAaMH
He B3aUMOAECHCTBYeT.

He pekoMeHAyeTCS NPHMCHSITE €0 B CHABHOIIEAOY-
HEIX Bopax (PH >8).

3. AAIOMOTOA HCAOCTATOYHO YYBCTBHTEAEH K KallCIo-
AIM-ATOHaTOpPaM | ACTOHHPYIOIIHM IIHypaM, TpebyeTcs
[IPOMEeXXYTOYHbIM ACTOHATOP, B Ka4eCTBE KOTOPOTro IIPH He-
[IPOAOASKHTCABHOM HaX0KACHHH 3apAA0B B BOAC (A0 24 4)
CAeAyeT HCIIOAR30BaATh TPOTUAOBEIE malnku Tuna 1-400T,

4. 'apanTHIHEIA CpOK XpaHeHHs aAlOMOTOAA 2 TOAa
CO AHS M3roToBAeHHs. B TedycHHe cpoka XpaHeHUS 11pH
CODAIOAEHHMH I1paBHUA TPAHCHOPTUPOBAHUSA U XpaHeHMUs
dAIOMOTOA COXpaHdAeT pacChlyaToCcTh (AerKo pa3MHHaeT-
Cs OT YCHAMS PYKH).

J. OCHOBHBIE (PU3HKO-XHMMHWYECKHUC U B3pLIBUATHIE
XapakKTepUCTUKH aAlOMOTOAA.

0. AAIOMOTOA SIBASIETCS B3PhIBO-, TOKapoOONaCHEIM H
TOKCHYHBIM BellecTBOM. [ [pu 3apsarkaHnui MOXKeT [LIAUTE.
BriaeAsieMasi H3 Hero MbiAb BPeAHAa AASL 3AOPOBbBS B B3PEI-
BoonacHa. [IpeaeabHo ponycTuMast KoHueHTpauust (ITAK)
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Yacre 1. Bapeienbie paboTel 2 3EMHOK NOBEPXHOCTA

Cocras %

— TPOTHA 253

— MOPOLIOK AMIOMHHHEBLIH 15+3
Maccosas Joas Baarn, % 0.5-2.0
Hackinuas naoTHoCTh, I/cM’ 0,95-1.00
MnoTHOCTL IPAHYA, F/CM: HE MEHEE

— 1-#l KATEropHH KavecTaa 1.50

— ATTECTOBAMIIOND TOCYIAPCTBENHLIM JHAKOM Ka4ecTna 1.35
[lnoTHOCTE 3apimanis, r/em’

— NpH HANOAHEHHH BOIOI 1.00

— OpH HANOIIENHH CONEBLIM PACTBOPOM 1.25-1,30
Y aenshas TenaoTa s3pusa, Jwkr (kxan'kr) 518.19.107 (1240)
D6neM Fa30s B BOJOHANOINCHHOM COCTORIHM, KN 8735
[a30Bas BPEAHOCTD (KOJHYCCTRO SI0BHTHIX 3308 B NEPECHETE Ha

YCIIOBHYIO OKHCh yriepoaa), 1/Kr 50-60
Temnepatypa B3phisa, “C 4510
Kucaopoansit dananc, % ~76
Huzxuil npeaes B3pEIBOONAcHOH KONUEHTPALHH NkL1eo0paIHEIX

dpakimit amoMUIMS, F/M° 25-50
TpoTHNOBLI YKBHBATEHT MO TENIOTE EIPLIBA 1.3
IKEHBANEHT NO WieansHod paboTe B3pLIBa (CPaBINMTENLHO C aM-

soitnTom Ne 6KB) 1.2
CkopocTh OSTOHAUNH B BOJOHAMOMIENHOM COCTORIHH, KM/C. 5.5=6,0
Kpurigeckuil AMaMeTp, MM OTKPLITONO 3apaia

a) BOACHAMOTHEHNONO 30

6) cyxoro T0-80
PaGoTocnocobHOCTh, CM: 430
Bpu3aiTHOCTD B cTan b0l 0f0n04YKe OT TPOTHIOBOH INANIKK 5 T B
BOZOHANOMIEHHOM COCTORNMHH, MM 28-30
YyRCTERTEILHOCTR K yiAapy, Ya 24-48
\yBCTEHTENBIIOCTD K TPEHHIO, KIC/oM® 2300-2600

B BO3AyXe pabodei 30HE IPOU3BOACTBEHHEIX IOMeLlleHUH
1 /M3

BapheiBooNacHa KOHIleHTpauus aspoB3Becu 12 r/m3.
MiuHMMaAbBHAg 2Heprus BocuAaMeHeHHs 1,4 MADK. AARO-
MOTOA 3aropaeTrcs oT COHYKHU. [ paHyABI aAIOMOTOAA TIAG-
BSITCSI IIPH TeMnepaType 75—80 °C.

IMpu 3aropaHui aAlOMOTOAA AASI AMKBHAQIIMHM O4aros
[IoJapa CACAyeT IPUMEHSTE CPEACTBa NOXKapOoTyLIeHHUA:
PACIILIACHHYIO BOAY, IICHHEIE HAM YTA@KHCAOTHBIE OrHe-
TyuuTeAd. IIpEMeHsATh IeCOK M KOUIMY 3allpelliaeTcs.

7. Tlpu MeXaHU3HPOBaHHOM 3apsiKeHHH CAeAyeT o0e-
peraTh aAIOMOTOA OT 3aCOpPEeHHS 1eCKOM H IIOPOAOH TIepea
3arpy3ko# ero B 3apgAuMKki. [locAe B3pBIBa Nepea AOITycC-
KOM AIOACH K yBopke NTOpOAH HeODXOAMMO IPOBEPHUTH
arMocdepy B 3a00e Ha copepKaHWe BPeAHBIX Ira3oB.

8. HuKH#H#i AOIIYCTHMEIHN [IPCACA MacCOBOM AOAM BAA-
I'H, HCKAIOYAIOI[HUH 3AeKTPH3alMi0 arloMOTOAd, AOAKEH

]4 cocTaBAATs 0,5 %.

fpRADKEHHS

BAaskHOCTE NpH U3roToBAcHUH cocTraBasgeT 0,5— 1,5 %.

.ﬂ,AH CHH>XCeHHSA IIBEIA€HHA M 3AeKTPH34allHH daATOMOTO-
Aa TIPH 3apsiKaHWM ¥ THEBMOTPaHCIIOPTHPOBAHHH CACAY-
eT BBOAMTE B Hero 4 —6 % BOAEBI, @ B 3MHMHHX YCAOBHSIX —
BOAHOTO pacTBOpa COAHM (XAOPHCTOrO HaTpHA HAH XAODPH-
CTOTO KaablHs). KOHIeHTpalliusl COAeBOTO pacTBOpa ycra-
HaBAMBaeTCs B 3aBUCHMOCTH OT KOHKPETHBIX TeMIIepaTyp-
HBEIX YCAOBHH IIpUMeHeHH4.

[Ilpu npuMeHeHUH BAAKHOCTBh AAIOMOTOAA HE AMMH-
THUPYETCS, eCAH 3TO He BHI3BIBaeT ero cMep3aHus.

3acHIIKY aAlOMOTOAA B CKBKHUHY CAeAyeT TPOU3BOAHTE

yepes MeTAaAAMYEeCKYIO BOPOHKY, BCTABACHHYIO B YCThE CKBa- -

JKHHBI AAST OTBOAQ BO3MOJKHEIX 3apsAOB 3AeKTpHYeCcTBa.

OnTuMasbHast CKOpOCTE THEeBMOTPaHCIIOPTHPOBAHHA
aaroMoToAa 20— 25 M/c.

9. I'lpu TpaHCIOPTUPOBaHHUHU H XpaHeHHH Ha llepeBa-
AOYHBIX MYHKTaX U CKAGAaX aAlOMOTOA AOAJKEH IpeAoXpa-
HATBCS OT HarpeBaHHs, BO3AeHUCTBUA TAaMeHH, ToNapaHUs
MCKpP, TIOAMOYKH, BO3AEHCTBUS aTMOC(epHBIX OCaAKOB H
COAHEYHEBIX AY4YeH.

10. Tlpu HeCOOTBETCTBHH AAIOMOTOAA TpeDoBaHHIM
cTaHAApTa W ONPH ero 3acopeHHH OH IIOAAEXKHT YHHUYTO-
JKeHHI0. YHHUYTOKaTh HEIIPUTOAHKIH K paboTe aAloMOTOA
CAeAYeT B3pbiBaHHEM, €CAH eCTh YBePeHHOCTh B IOAHOTE
ero B3pbiBa. B npoTuBHOM cayuae BB caepyeT coKuUraTe.

PYKOBOACTBO IO NpHMeHEeHHI0 rpaMMOoHUTOB 50/50,
30/70, 82/18

'pamMmmoHuT BEIMycKatoTcs 1o [OCTy 21988-76 B He-
NaTpoHUPOBaAaHHOM BHAE C FrapaHTUHHEIM CPOKOM XpaHe-
HUsL 6 MecsaleB B OyMaKHOM yIIaKOBKe MOAH3THA€HOBEIM
BKAGALILIICM.

[‘paMMOHHUTHI (HEAOCTATOYHO YyBCTBHTeABHBIEe K ALl
1 KA) TpedyioT NpoMeXXyTOYHOro AeTOHATOPA, B KavyecTse
KOTOPOTo AOCTaTOYHO OAHOM mwaluky T-400I" nAM maliky
APYTOTO BUAQ, AOHYIIIEHHEIX K TOCTOSHHOMY IPHMEHEHHIO.

3acunky BB B ckBaXMHY M3 MelIKOB HeOOXOAHMO
MPOH3BOAHTE Yepe3 MeTaAAHYeCKYH0 BOPOHKY C CETKOH,
BCTaBA€HHYIO B YCThe CKBa>KMHHI.

Cyxo#l TpaMMOHHUT [IpH HH3KOH OTHOCHTEABHOH
BA@KHOCTH BO3AyXa cliocobGeH 3AeKTPHU30BaThCS IIPH Iie-
pechIlaHWK U MHeBMoTpaHcnopTHpoBaHuu. [1pu pabo-
Te ¢ HUM HeoOXO0AMMO CTpOro cobAAATE IIpaBHAA 3a-
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Yacre 1. Bapsienie paloTel WA 3EMMOA NOBEPXAOCTH

HIUTHI OT CTaTHYECKOI'0 3AeKTPpHYECTBa: HaAeKHO 3a3eM-
ASITE 0DOpyAOBaHHe, NOAB30BaThLCS IPOBOAAIIMMH HAH
noAyTpoBoAsUMH (r = 106 Om » cM) 3apsIAHEIMH IIAQH-
raMu ¥ OCYUIeCTBASTEL MEPOTIPUATHS 10 HEUTPaAU3alluK
3apsAAOB CTATHYECKOTO JAeKTpHUUYeCTBa, IPpeAyCMOTpeH-
Hble MHCTPYKIHEH Mo 3KCOAyaTallMu 3apsgAHO-TpPaHC-
MOPTHBIX YCTPOUCTB U MEXaHH3MOB, a TaKXKe PYKOBOA-
CTBOBAThCH YKa3aHHUAM MO MeXaHW3MpPOBaHHOMY 3aps-
Kanuio « EAMHBIX TpaBUA 6€301IaCHOCTHU IIPH B3PEIBHEIX
paboTax».

[Ipy MHeBMo3aps’KaHUU CKBa’KUH U APYTHX 3apsA-
HBIX MoAocTel 3 — 56 nyTeM opollleHUs BOAOHU (B 3UMHUX
YCAOBHSIX — [IOAOI'PeTOH ), [PaMMOHHUT HeOOXOAUMO B 00s1-
3aTeABHOM MOpPSAKEe YBAAXKHSATE BOAOH HAM 2— 3 %-HBIM
pacTBOpoM aMMHaYHOH ceAUTpHl 40 %-HoH KoHIleHTpa-
UKW, UAM TAMKOAEBOro aHTU(dpHu3a. AAS yCTpaHeHHs
BhIHOCA IBIAK BB ¢ oTpaBoTaHHEIM BO3AYXOM U3 CKBa*KUH
W YMeHBIIeHUS NbIAeHHUA AOAUHEI COOAIOAATE ONITHMAaAL-
Hble CKOPOCTH NMHeBMoTpaHcnopTupoBaHus 20 — 25 m/c,
HCITOAB30BaTh 3apSAAYMKH C NBEIAYAABAMBAIOIIMUMH yCT-
policTBaMH.

B npoliecce nHeBMaTHYE€CKOT0 TPAHCHIOPTHPOBaHHUSA U
3apsA’KaHHA TPaMMOHMT BEIAEASET BPeAHYIO A 3AOPOBES
¥ B3PBLIBOOMACHYIO TPOTUAOBYIO TILIAL. [ IpeaensHo pomycTH-
Masi ee KOHIIeHTpallisa B Bo3Ayxe pabodei 30Hbl — 1 Mr/m3,
HHJKHUH IpeAeA B3pLIBOONacHOW KOHLIeHTpallui a3po30-
ast BB — 12 mr/m3, a MUHMMaALHasi 3HePrus ero BOCBAA-
HeHeHHa — 2,8 MAJK.

[Ipu pabore ¢ rpaMMOHHUTOM CAeAyeT NpPHMeHSTH
HHAHMBHAYAALHEIE CpeACTBa 3alllUTElI OT NONAaAaHHWS ITEIAW
Ha KOXXHEIe MOKPOBH, CAM3UCTEIe 0DOAOYKH, B OpraHHl
ABIXaHUS U NULeBapeHUsl.

I'pammonum 82/ 18— npoMEIIIA€HHOE B3pEIBYaTOE
BelllecTBO 1 Kaacca, npepHazHaYeHHOe AAS B3PhLIBAHUSA
FOPHBEIX NMOPOA KpenocTeio A0 14 mo mKaae npod.
M.M., IIpoTOABAAKOHOBA C PYYHEIM M MeXaHU3HpOBaH-
HBIM 3aps’KaHHeM CYXHUX CKBa’>XHH Ha 3eMHOH oBep-
XHOCTH.

['pammonuT 82/18, npeacTaBASAOIIUE coBoll cMecCh
rpaHyA aMMHa4YHOH CEeAMTPHl C YelIYHKOH TPOTHAQ, BHI-
IycKaeTcs B HellaTpOHMPOBAHHOM BHAE C rapaHTHHHEIM
CpOKOM XpaHeHHus |2 MecsleB [IPH YIIaKOBKe C [TOAH3ITH-
AEHOBBEIM BKAAARIIIEM.

lipuAoXEHNS

Cocras rpammoHuTa 82/18

— TPOTHA 18,0x1.,5

— aMMHavYHasdg ceAHTpa 820 = 1.5

OcHoOBHBIE (PH3UKO-XMMHYECKHe ToKa3aTeAH rpaMMo-
HHUTa 82/18 npHBeAeHEl HHXe.

Pacuernnie
Tennora saprisa, kllw/kr (xxan/kr) 4020 (960)
Obnem razos, Wkr 805
Kucnopoausni 6amanc, % +3.08
TpoTviossif IKBHBANCHT 110 TEIUIOTE B3pLIEA 0.96
Temneparypa sapsisa, “C 2830
ke MePHMEHTAILHLIE
CropocTs eToHALMHK B cTankHOH TpyDe 45 x 25-A TOCT
8732-78, km/c 2.7-3.0
Kpwmuueckuii fuaMeTp B CTAIBHONH 0007104Ke, MM 15-20
dyracHOCTL B MOPTHPE, CM 330-335
BpuzanrtHocTs B craisHoM Kousie ot 10 r, MM 22-23
TTH0THOCTS 3apsskanus, rlem’ 0.85-1,15
[ panynomerpuyeckni cocras, %
— ocTaTok Ha cuTe ¢ cetkod Ned mo ['OCTy 3826-82, ne

bonee 5
— oCTaToK Ha cHre ¢ ceTkod Ne(9 no I"OCTy 3826-82, ne

MeHee 85
Yyecrevrensnocts K yaapy no N'OCTy 4545-80:
— HIKHHH [peiesn, MM 500
— YaACTOTA B3PLIBOB, %o 4-16
UyBCTEBHTENBHOCTE K TPEHHIO:
— mpHHi npenen, kre/em” (mIa) 2450 (245)

I'pammorum 30/70 — rpanyAMpoBaHHOe aMMHaYHO-
ceauTpeHHOoe BB 1 kaacca. [ IpeacTaBaseT coboll cMech rpa-
HYA CEAUTPEI C TPaHYAOTOAOM. AoNyileH K IPHMeHeHHIO B
rOpPHOM MPOMBIIIAEHHOCTH Ha OTKPBITHIX paboTax 1pu pyd-
HOM M MeXaHHM3MPOBAaHHOM 3aps’KaHUM CYXHX U OTpaHu-
YeHHO ODBOAHEHHBIX (C HEIIPOTOYHOM BOAOH) CKBasKHH.

MoskeT XpaHUTBCS U IPUMEHATLCA BO BCeX KAUMAaTH-
YyecKHX palioHax Poccuu.

CocraB rpammonuTa 30/70:

CeanTpa amMmMmuavHadg, % 30=%5,0

I'panyaoron, % 7050

OcHoBHBIe B3pbIBYaThie H (PU3HKO-XMMHUYECKHe Xa-
pakTepHCTUKH rpamMmMoHuTa 30/70:

Buemwunii Bua TpPaHyIkl
chepuue-
crOH hopms
pazMepoM 10
5 MM, onHO-
pOoILIE 110
UBETY
0.85-0,90

Haceinnas nMIoTHOCTL rics’

1
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Yace 1. Bapwubie paboTei A 3EMHOK NOBEPXHOCTA

MaoTHOCT Tpanym, ricM’ 1.40-1,50
ONTHMANLHAR NACTHOCTE JAPAKANHA, T/CM 1.3
Coaepxanne BIarn ¥ neryunx seutects, % ne Gonee 1.5
[lonnoTa DeToHauUHH OT NpoM. JETOHATOPA

— 3apAda BIPRIBYATOIO BELIECTRA, MM 100
TennoTa pIpEIBA, KK KT 050
Obwem razor, n/kr 800
['azopas BpeanocTs (KOA-BO RA0BHTLIX FA30B B NCPECYCTE HA YCNOBHYIO

OKHCE YIaEpoma), /Kr 65
Temneparypa aspuisa, °C 3150
Kncnopoanetii Ganane, % (—45.9)
Tporunossii 3KBHBAIEHT 1O TENAOTE BIPLIBA 0,95
FKBHBANEHT N0 HAeanbHo# paboTe BIphIBA (CPABHHTEALIO C AMMOITHTOM

Noth KB) 0.95

C kOpoCTb NETOHALIMH, KM/C 3.8-4.5
KpurHyeckuii AnaMeTp, MM, OTKPHITOTO 3apsia 40-60
PaBorocnocofiioeTs, cM’, Hie MeHee 330-340
Bpu3anTiocTs B cTaNLHOA ofon0oMKe OT TPOTHNOROMH IALIKH MAcco# 3 T,

MM, e Melee 23=-25
HyBCTBHTEIEHOCTE K yaapy, % 12-24
YyBCTBHTEABHOCTE K TPEHHIO, Kre/oM’ 2200-2900

PaccrimuaTocts rpaMmmoHuTa 30/70 rapaHTHpYyeTCS Ha
NPOTSKCHUH YCTaHOBACHHOI'O CpOKa XpaHeHU4.

I'pammonum 50/50 — rpanyAMpoBaHHOe aMMHa4YHO-
CeAHTpPeHHOe B3phiBUaTOe BellleCTBO 1 KAacca, TpaHyABI
CEeAMTPEl KOTOPOr'0 HEMOAHOCTBIO 3aKallCIOAMPOBAHEI B
0BOOAOYKY M3 TPOTHAA.

AonyiljeH K NOCTOSSHHOMY IIPUMeHeHHI0 Ha OTKPBITHIX
rOpHBIX pa3paboTKax ¢ py4YHBEIM H MeXaHU3MPOBaHHEIM 3apsi-
JKaHHWeM CYXHX, OCYIIeHHBIX ¥ OrpaHHYeHHO ODBOAHEHHEIX
HEeITPOTOYHOM BOAOH CKBaKHH IIPH B3PEIBAHHH MTOPOA CPeA-
Hel KperocTH ¥ KPelKUX, MOJKeT XpaHUTLCH U IPUMEeHSThCS
BO BCeX KAMMaTHYeCKHX paitoHax PoccHH, Tak Ke B KaueCcTBe
(pa3bl ITpH H3roTOBACHHH Ha PyAHHKax BoAoCOoAepxRallux BB.

Cocras rpaMMonuTa 50/50:

— aMMHaYHOH CeAHTpPEL 503 %

— TPOTHA& 90=x3 %.

OcHOBHBIE B3pHEIBYaTEIEe U (PH3INKO-XHMHYECKHe I10Ka-
3aTeAd rpamMoHuTa 50/50:

Bueummit sug; I panyne xentoro
LBETA PAIMEPOM 10
3 mm. [lomyckaior-
CH OTACALHEIC HX
CPOCTKH paiMepoM
oo 15 mm

HachinHas NAOTHOCTS, ricM’ 0,85-0.9

INnoTHocTs rpaEym, r/ow’ 1,4-1.5

OnTHMAN LIS NAOTHOCTE JAPRAANNA, T/eM’ 1,3

Coaepaanne pIars H 1eTy4HX BewecTs, %, ne bonee 0.7

Hetonaums napsna rpammounta auamerpom 100 mm ot

MPOMEKYTOHHOMO JETOHATOpa nojHag

(IpHADKEHNS
Tennora g3psiea, KKAVKr RRO-900
O6sem raa, i/Kr 810
PacuerHas 1a30Bas BPEAHOCTE (K-BO AAOBHTLIX IA30B W LCPECUETE HA
YCIIOBHY D OKNCE YIuiepoaa), A/kr 253
Temneparypa sipsisa, “C 3000
KncnopoaHslit Hanamc 27,15
TpoTniosslil IKBHBANEHT DO TEIUIOTE BIPLIBA 0,90
IKBHBANIEHT NO HASENEHOR paboTe B3puiBa (CPABHHTENBHO C AMMOHN-
Tom Ne 63KB) 0,92
CKOPOCTs ACTOHALMM, KM/C 3642
}{pu‘umeca:ﬁﬁ OHAMETP, MM OTEPRITOIO 3apx;ia 40-50
PaBoTocnocoGHocTs, eM” 340-350
EpHIEHTHOCTE B CTANLHOE 000II0UKE OT TPOTILIOBOH LWAIIKH Maccoi 5 r, mm | 24-27
UyBCTRHTEALHOCTE K Yiapy, Yo 12-24
Yy BCTBHTENLHOCTS K TPEHHIO, Krc/cm’ 2500-3000

PaccuInmyaToCTh IPAMMOHHTA rapaHTUPYeTCS Ha Ipo-
TSKEHHH YCTaHOBAEHHOTO CpOKa XpaHeHHs.

CpeAeHHH MO NTpUMeHeH!UI0 KapbaToAoB

[To cTeneHn onacHOCTH KapbaTOABI OTHOCHATCH KO
BTOPOMY KAAcCy ONacHOCTH.

TokcHYHOCTE Kap6aToAoB 00yCAOBA€HA TOKCHYHOCTBIO
KOMITOHEHTOB, BXOASIIHX B pellelITypy: rpPaHyAOTOAa (Tpo-
THAQ), aAIOMHHMSA, aMMHadyHol ceAUuTpHl (AC).

TpoTHA AeHCTBYET Ha lle4yeHb, KpOBE, BEI3EIBAET XKe-
AYAOYHO-KHIIEeYHEBIe pacCTPOMCTRA.

AATOMUHHH (ILIAL) BEI3BIBAeT pa3jppa’keHHe CAM3HC-
THIX 000AOYEK rAa3 ¥ BepXHUX ALIXaTeABHEIX NYTEH.

AMMHMayYHas CeAuTpa OKa3biBaeT pa3ppakalrolllee Aeki-
CTBHUIO Ha KOJXY, BBI3BIBaeT 3YA H XIyUyiO0 OOAL B paHax.

KoXXHBIH KOHTaKT CO BCEMH KOMIIOHEHTaMH MOXeT
BLI3BaTh 3K3eMElI H AepMaTHTHL.

[TpeaeAasHO pAomycTuMada KoHlleHTpauusa (ITAK) Tpo-
THAA B BO3AyXe paGoded 301! 1 Mr/m3, axromuHus 2 Mmr/m3,
aMMHaYHOH CEAHTPH 2 Mr/m3.

TokcHYHEBI IBIABL M pacTBOpE! XpoMa (LLI) ceprokucao-
ro (Crq (SOy4)3). [IpepeAbHO ponycTHMasi KOHLeHTpallks
0,1 mr/m3. Tlpn yBeAWYeHHH-KOHIleHTpaliuH Bhile [TAK
ACHCTBYET pasApa’kalllle Ha CAHM3HUCTBIe 0DOAOYKH H
Koxy. [lo cTeneHH Bo3AeMCTBUSA Ha OPraHU3M OTHOCHUTCH
K IIepBOMY KAAaccy.

Qeppocuauiini, KapbaMHup, MOAHMAKPHAAMHA, HaATpHH
KapOOKCUMeTHA-I[EeAAIOAD3a He 00AapaeT BEIpaKeHHBIMH TOK-
CHYEeCKHMH CBOMCTBaMH, ITPH NMOTIAA@HHUS Ha CAM3HCTRIe 000-
AOYKH M KOXKY MOT'YT BEI3BIBaTh pasApa’keHHe H AepMaTHUTHL.

KapbaToARl IBASIETCA T10Kapo- M B3PHEIBOONIACHBEIMH
BelljecTBaMH.

b



B Yacto 1. BapbiBHbiE PadoThi Wa 3EMHOW NOBEPXHOCTH

Temneparypa BCNBIIKH KapbaToAoB H KOMIoHEHTOB, °C

15T 189 ANIOMHHHA 550
A 230 TpoTrunra 290
™ 220

TemnepaTtypa pasAoXKeHUS aMMHa4YHOH CEAHUTPH
210230,

KapbaToAbl He YyBCTBUTEABHEI K 3ACKTPUYECKOM HC-
Kpe. YAeAbHOe 0OBLeMHOe CONpPOTHBAeHHe KapbaToAOB
3+ 103 OM * cM, YACABHOE TOBEPXHOCTHOE CONPOTUBACHUE
3,0+ 103 Owm.

[Tpu paGote ¢ KapbaToAaMH M UX KOMIIOHEHTaMHM AOA-
JKHEI CODAIOAATLCS CACAVIOINIHe TpeOoBaHusI 6e30ITacHOCTH.

He ponyckaeTcst monapaHue B aAlOMHHHEBEIM IOPO-
[IOK BOABI, pacTBOpa CEAHMTPHI U APYTHX NOCTOPOHHHUX
MaTepPHUaAOB, CIIOCOOHBIX B3aMMOACHCTBOBATL C HUM C
pasorpeeoMm M BosropanueM. He ponyckaeTcsa 3anbireH-
HOCTE BO3AYyXa B pabodyeM NOMelleHHH a3po030Ab aAIOMH-
HHsI CBEPX AONYCTHMOH HOPMEI, HUJKHHH [IpeAeA B3phIBa-
emoctd — 35 r/m3.

[Ipu paboTe AOAKHEI COBAIOAATHCS HOPMBI 3arpy3KH
nomelleHuH, pabouyux MecT U o6opyaoBaHus. O6opyaoBa-
HHE AOAKHO DBITE 3a3eMAEHO M OCHallleHO MeCTHOM BeHTH-
asumen. HeobxoapnMo cucTtemaTudyeckd yOuMpaTh MbIAB C
pabouyuXx MecT U YBAAKHATH UX BOAOH. 3anpenjaeTcs Hc-
NIOABL30BaTh B paboTe 3arpsi3HeHHYIO IPOCKINbL U cMeTKH BB.

XpaHeHHe, pa3rpy3ka U pacliakoBEIBaHHEe aMMUAYHOMH
CeAUTPBI AOAKHEI OCYIeCTBASTBECS B YCAOBUSIX, HCKAIOYAIO-
I[MX TOTIapAaHHE BOAEL, 3arps3Hedue AC roprouyuMH KOMIIO-
HeHTaMH (MacAOM, YTAeM, CepoH, ApeBeCHBIMH ONMHAKaMH,
Oymarou M T.I1.), a TakyKe KOHTakT AC ¢ KHCAOTaMH, CEpHO-
KOAYCAAGHHOM PYAOH, IHHKOM, MEALIO H HX COCAHMHEeHHUSIMH.

Bce nmomenleHusi CTaHA@PTHEIX TYHKTOB AOAKHEI OBITE
00OpPYAOBaHEI H YKOMIIAEKTOBaHbI CPEACTBAMH IOKAPOTY-
LIeHHUS B COOTBETCTBUHU O HOPMaMH AAS NIOMeEIlleHUH AaH-
HOM CTelleHH M0KapoollaCHOCTH. 3anpeliaeTcs TylleHHe
KapOaToAOB IeCKOM.

[Tpu pabote c kapbaToAraMM CAEAYET NPUMEHSTh UH-
AHBHAYaABHEIe CPEACTBa 3alllUTHL: CICIOACKAY (XAoITHa-
TOOYMa’>kHble KOCTIOMBI), [IepyaTKH, peciiipaTophl, a Tak-
JKe coDAAATE Mephbl AMUHOM THTHEHHI.

[lo crenenu onacHocTH NpHU XpaHeHUMH H TPAHCIOPTH-

Eﬂ POBaHHH KapbaToAkl OTHOCSTCS K IPyIIe coBMecTuMocTH D.

lIpHADKERHS Tl

Pa6oThl 110 H3rOTOBACHHIO H NIPpHUMeHeHHIO KapbaTo-
AOB HEOOXOAHMMO MMPOBOAWUTE B COOTBETCTBHH C TpeDoBa-
HHAMH 6e30T1aCHOCTH H NIPOTHBONOXAapHOH bDe3omnacHocC-
TH « EAMHEIX TpaBHUA 6€30T1acCHOCTH ITPH B3PEIBHBIX pado-
Tax», «[IJpaBHA YCTPOHCTB B 3KCIIAyaTallHH CTallHOHaPHBIX
DYHKTOB U3roTOBAEHHS ITPOCTEHIIIHX U BOAOCOAEPIRalHX
NYHKTOB [TIOANOTOBKH Ha NPeANPUATHAX, BEAYLIHX B3PbIB-
HEIe paboThI» (IYHKT 23), yTBepKAeHHBIX B YCTaHOBAEH-
HOM nopsipke, « KpaTkoro pyKoBOACTBA [10 U3TOTOBACHHIO
M IpUMEeHeHHIO KapbaToAOBY.

PYKOBOACTBO 1O NPpUMEHEHHIO TPAaHYAOTOAA

['paHyAOTOA (rpaHYAHMPOBaHHEIM TPOTHA) — IPaHyAH-
pPOBaHHOE BOAOYCTOHYHUBOE IIPOMEBIIIAEHHOE B3pEIBYaTOE
seutectBo (BB) 1 Raacca.

paHyAOTOA NpHUMeHseTCS AAS BeA€HHsS B3PBIBHBIX
paboT Ha AHeBHOHU NMOBEPXHOCTH NIPH PYyYHOM A MeXaHH-
3MpPOBaHHOM 3apsi’KaHHH CKBa)KUH AOO0H cTelleHH 00BOA-
HEeHHOCTH, B TOM YHCAEe C IPOTOYHOH BOAOH, a TaKKe AN
HM3rOTOBAEHUS Ha TOPHBIX IIPEATIPUATHAX BOAOCOAEpIKa-
mux BB (kapBaToaa u Ap.).

'panyAroToA BrIyckaeTcs 1o T'OCTy 25857-83 B He-
IaTPOHUPOBAHHOM BUAE ABYX KaTeropHH KayecTBa: BBIC-
el U IIepBOH.

B pationax KpaiiHero Cesepa npUMeHsSIeTCH rpaHy-
AOTOA TOABKO BEICIIIEN KaTeropuu Kadectsa. [ panyaoToOA
nepBOM KaTeropuu NpUMeHseTCsI BO BCeX KAMMaTHIeCKHX
palioHax, KpoMme panoHoB KpaiiHero Cesepa.

OcHoBHEIEe (DU3UKO-XUMHYeCKHe H B3phIBUaTHIE Xa-
pakTepUCTHKH rpaHyAOTOAda YKa3aHbl HHUXKeE.

I'panyni o1 ceeTAO-HEN-
TOro 40 TEMHO-XENToro
uBeTa cfepHYCCKOH
thopml pasMepoM: Mpo-
X0 TPyl Yepes CHTO ¢
ceTroi %65 — ne menee 50%

Bnewnwus sua

Cyxoro Bojouanon-
HEHHOTD

Hachimias mioTHOCTh, [/CM 0.9-1.0 —
IioTHOCTH rpamyn, riem’ 1,48-1,54 |4103 (980)
TennoTa sapuea, kllw/sr (Kkan/'xr) J643(B7TD)

{[pH HACKIMHOH
MAOTHOCTH)

O6bem raxos, n'kr 730 1045

i1
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MajoBan SPEANOCTE (KONHYECTBO RAOBHTLIX TII0B B AEPECYeTE 113

YCADBILYIO OKHCh YTAEPOaa, N/Kr (pacueTHAS) 300 —
Kucnopoausii bananc, % -7d Lt
TpoTHNOBLI SKBHBATEUT N0 DAATHCTHYECKOMY MARTHIKY 1.0 1.1
Monnas wacansnas paborta pipusa, x/ls/kr (xxan/kr) 2973 (710) | 3600(860)
*JBHBATENT MO WASATLIOH paboTe Bapusa (cp. ¢ ammomiTom Net JKB) | 0,82 1,01
PaBoTOCNOCOBHOCTS, CM 285-295 |310-320

BpMIAHTHOCTS B CTANLIOM KOMBIIE, MM 24-26 32-34

UyscTauTensHocTs K yaapy no NOCTy 45435-80
— yacTocTs BIpKBoB B npubope Nel | % 0-20
— HHKITHH MPEACA, MM 500

YyBCTRHTENLHOCTE K TPEIiio, %, BIpuBos a npubope K-44-111 npu

yeunmy mpaatia: — 392 mlla (4000 kre/en’) 4 -

— 608 mlla (6200 krefes’) 36 —
— 1078 mlTa (11000 kreiem’) i —
Temneparypa BCTILEUKH NPH Bpemenn 3anepmn 3 ¢, °C 290-300 |—

Maccosan 1018 BAACH W AETYYHX Bewects, Y%, ne bonee
— @Buiciueil KAaTeropHH Ka4ecTna

— NEPBOH KATEOPHH Ka4eCTRa

CrOpOCTL AETOHALHH, KM/C!

— B OymaxHoi obonouke

— B cTanenoi oBonouke quameTpom 40 MM
KputHuccknil AHAMETR, MM

— B Gymamnoil obonoike 6080 25-30
— B cTANLHOR oDoNOYKe 10-15 5-10

1.0 —_
2.0 —_

4,04.6 3,0-3.5
5.0-5,2 5.5-6.0

MHunuupoBaHHe 3apsAOB IPaHyAOTOAd IPOH3BOAMT-
sl C IOMOII[BIO IPOMEKYTOYHOIo AeTOHaTOpa, B KaueCTBe
KOTOPOI0 UCIIOAB3YIOT OAHY UAHM ABe TPOTHAOBEIE LIAIIKH
tuma T-400I° HAH APYTOro THIIA M3 BEITYCKaeMbIX ITPOMBIIII-

ACHHOCTBIO.
CyXO0# rpaHyAOTOA IIpH HU3KOH OTHOCHTEABHOHN BAAJK-

HOCTH BO3AyXa HiKe 65 % crocobeH SAeKTpH30BaTECH IIPH
fnepechaHni ¥ THEeBMOTPAHCIIOPTHPOBaAHMH.
OcHOBHBEIE dAEKTPHYECKHE CBOMCTBA U CTelleHb SA€K-

TPOCTAaTHYECKOH ONaCHOCTH FPaHyAOTOAA:

Y AefLiloe AMEeKTpHYeckoe conpoTHRaenne, p, Om *m 10°-10"
OriocHTENBHAS MY ICKTPHYECKaR MPOHHLAEMOCTS 2.1

M HHHMATEHAR JUEPrHA BOCTaMENeHHA

NELNEBOIAYLIHOH CHECH (2IPOBIBECH) MIPH ONTHMANLHOR KOHUCHTPa-
wn 6 kriv’, MK 2.8
Husunit mpeed BIpLIBOONACHON KOHUEHTPALHM 23pO30Ns, riM’ 12

[Tpu paboTe C rPpaHYAOTOAOM HEOOXOAUMO CTPOTO
coBAOAATH TIpaBHAA 3allUTEI OT CTATHYECKOTO 3AEKTPH-
yecTBa: HAAEKHO 3a3eMAATEL 000pyAOBaHHE, IOAL30BaTh-
CSl IPOBOASAIMMH HMAHM MOAYIpOBOAsmuMu (p = 106
OM * cM) 3apAAHLIMH IIAQHTAMH.

AASl CHUJKEHMS NMBIAGHHWSA W SAEKTPHU3allHH I'PAHYAO-

TOAd TTPH 3apdAXaHHH H [THeBMOTPAHCIIOPTHPOBaAHHH CAE-

II2 AYEeT BBOAMTE B Hero 4—6 % BOARI, @ B 3MHMHHX YCAOBH-

NpHADMEHNR -

SIX — BOAHOI'O pacTBOpa COAH: XAOPHCTOI'O HATPHA HAH
XAOPHCTOTO KaAbI[Hs [1PH TeMIepaType MHHYC 25— 30 °C
H MX CMecH NpH TeMlepaType HuKe MHHyC 25— 30 °C.

KoHlleHTpalusi COAeBOIo pacTBopa yCTaHaBAHMBAeTCs
B 3aBUCHMOCTH OT KOHKPEeTHBIX TeMIlepaTyPHBIX YCAOBHH
IIpUMEHEeHHH.

[Ipu npUMeHeHUH Ir'PaHyAOTOAa BAAKHOCTE He AMMH-
THPYETCH, €CAH 3TO He BHI3EIBACT ero cMep3aHu.

AAst ycTpaHeHUs BHIHOCA FPAHYAOTOAA C OTpaboTaH-
HEIM BO3AYXOM M3 CKBa’*XWH ¥ YMeHBIIIeHUS TBIAEHUS AOA-
JKHBEI CODAIOAATHCS ONITHMAaAbHEIE CKOPOCTH ITHEBMOTpPAaH-
CIIOPTHPOBaHMS, HCIIOAB30BATRCSH 3apPIAYHKH C IIBIAEYAAB-
AHMBawIUMH ycTpoucTBaM. ONTHMaAbRHAasg CKOPOCTh
MHeBMOTpPaHCIIOPTHPOBaHUA rpaHyAoToAa — 20— 25 M/ c.

AASl OTBOAA 3apsAOB CTAaTHYECKOTI'O 3AeKTpHYECTBa
3aCHINKY TPAHYAOTOAA B CKBaJKHHY U3 MEIIKOB HAH 3apsiA-
HOM MallHMHBEI CA€AYEeT IPOM3BOAMTE Yepe3 MeTaAAuYec-
KYIO BOPOHKY C CETKOH, BCTABACHHOH B YCThe CKBa’>KHHEI.

B nmpolecce nHeBMaTHYeCKOI'O TPAHCIIOPTHPOBaAHHUA H
3apsi>XKaHus rPaHYAOTOA BEIAEASIET BPeAHYIO AAST 3AOPOBBSA
TPOTHAOBYVIO NEIAE. [IpeAeABHO AonTyCcTHMas KOHILEHTpa-
11115 ee B Bo3AyXe paboyeil 30HBI IPOU3BOACTBEHHEIX I10-
MemeHun — 1 mr/m3.

[To creneHu onacHOCTH IIPU XpaHeHWH W TPaHCIIOPTH-
POBaHHH TPaHyAOTOA OTHOCHTCS K I'PyTille COBMeCTHMOCTH D.

['paHyAOTOA AOAKEH TPaHCIOPTHPOBATHLCA H XPaHHUTh-
cs B HCIIpaBHOH Tape. Ero HeobxopuMo obeperaTk OT BO3-
AEHCTBHS OTHS, COAHEYHBIX Ay49el H aTMOC(PepPHEIX OCaAKOB.

[[apaHTHHHEIN CPOK XpPaHeHHA A\ TPAaHYAOTOAA BEIC-
el KaTeropdM KadecTBa — 2 Ioja, AAsI TPAHYAOTOAA
[epBOM KaTeropuu — | roj co AHSA H3roTOBAEHHS.

[paHYAOTOA SIBASIETCS B3PHIBO-, IOKapoonacHbIM Be-
LI[ECTBOM. 3aropeBlINHCA 'PAHYAOTOA CAEAYET TYLUHTE BO-
AOH, 06GMABHO MOAABaeMOM B OYar OTHS, IpMMeHSATE [IeH-
HBIe UAU YTAEKHCAOTHBIE OTHETYIIUTeAH. | IpuMeHaTs ne-
COK 3anpelnjaeTcs.

[TpHiIEeAIIHH B HeTOAHOCTE M He OTBeYallluH Tpebo-
BaHUSM CTaHAAPTA TPaHYAOTOA MOAAEXKHUT YHHUYTOKEHHIO.
YHHYTOKAaTh HENPHUI'OAHEIN K paboTe rpaHyAOTOA CAEAYeT
B3phIBaHHEM, €CAM eCTh YBePEeHHOCTh B IIOAHOTE ero B3pkhl-
Ba. B IpoTHBHOM cAy4Yae rpaHyAOTOA CAEAYeT CIKUTraThk B
COOTBETCTBHH C « EAMHBIMH NIpaBHAaMHU Oe3011aCcHOCTH IIPH
B3PLIBHEIX paboTax».
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PYKOBOACTBO 110 IPpAUMeHeHH 1o rpaHyANTOB TUna AC

I'panyaum AC-4 — rpaHyAMpOBaHHOe aMMHa4YHO-Ce-
autpenHoe BB Il kaacca. Ilpeacrasasier co60M rpaHyAu-
pPOBaHHBIN NMPOAYKT cepebGpHCTO-Ceporo liBeTa ¢ pasMe-
poM rpaHyA | —3 MM, HOKPRITEIX MA€HKOW MacAa HU OIIYA-
PEeHHBIX aAloMHHMeM. AOIyIlleH Ha OTKPLITEIX paboTax v
B lllaXTax, He OMACHKIX MO ra3y ¥ IbIAH, C PYYHEIM H Me-
XaHM3UPOBaHHBIM 3apsi’KaHHEeM CYXHX M IIpeABapHTEAbHO
OCVYIIEeHHBIX IUNYPOB, CKBa’XHH, Kamep.

[Ipuroapen aasi npUMeHeHHS BO BCeX KAMMaTHYECKHX
patoHax Poccun (npu Temnepartype He Briule 35 °C).

Cocras rpanyanta AC-4, %:

CeanuTpa aMMHadHad MapKH A 91,8%+1,5
[Nyapa aaroMuHHEeBad 40+10;, —0,3
Macao HHEAYCTpHAARHOE 4,2+0,5

I'panyaumsl AC-4B, AC-8B — npoMBeIllA€HHBIe B3PBIB-
yaThle BenjectBa Il Kaacca, npepcTaBAsioliue cob60M THA-
podobu3upoBaHHbIe H MeTaAAU30BaHHEIEe aMMHaYHO-Ce-
AUTpPeHHEIe B3pLIBYaTEIe CMEeCH Ceporo IjBeTa ¢ pa3MepoM
rpaHya 1 —3 mmM.

I'panyauT AC-4B npepHaszHadYaeTcsd AAS B3PBIBAHHA
[IOPOA CpeAHEH H MOBHIUNIEHHOHW KpeIllOCTH INIYPOBEIM H
CKBaKMHHEIM cIIocoboM B CYXHMX M MOKPEIX 3abosax bGe3
MIPOTOYHOM BOALI Ha OTKPEITHIX H MOA3eMHEIX pa3paborT-
KaX, KpoMe paboT B IaxTaX, ONlAaCHBIX 110 ra3y M MLIAH.

I'panyanuTt AC-8B npumMeHseTCs B TAKHUX JXe YCAOBUAX
AASI B3pBEIBaHHUS IMOPOA KpPelKHX ¥ BeChbMa KpellKuX.

['panyAMTEI BEINYCKAIOTCA B HEIITATPOHHPOBAHHOM BHAE
C rapaHTHIHBEIM CPOKOM XpaHeHHs 6 mecsaieB B OyMa’KHOM
YIIaKOBKe C NpUMeHeHHeM ITIOAU3THAEHOBOTO MelllKa-BKAa-
AbIIIA, a AAS paiioHoB KpalHero Cesepa — 12 mecsiies.
Macca uerro BB B Meunike AoAKHa OBITE He Doaee 40 Kr
(MpH MalIMHHOM 3allliBKe MelllKa He BdoAee 472 Kr).

I'panyaum AC-8 — rpaHyAMpoBaHHOe aMMHa4HO-Ce-
aurpernoe BB Il kaacca. [peacraBasieT coboi rpaHyAH-
POBAHHBIH IIPOAYKT cepedpHCTO-Cceporo 1BeTa C pasMe-
poM rpaHyA | —3 MM, IOKPBITHIX IAEHKOU MaciAa U OIyA-
PEHHEIX aAlOMHHHEM.

[IpeanaszHavaeTcs AASI B3PBEIBAHHS KPelIKMX ¥ BeCcbMa
Kpenkux mopoa. AonyuieH Ha OTKPHLITHIX padoTax U B
1axXTaxX, He ollacHBIX M0 ra3y ¥ ObIAH, C PYyYHBIM H MeXa-
HH3HPOBAHHLIM 3apsi’KaHUeM CYXHX H IpeABapHTEABHO
OCYILIEHHBIX INYPOB U CKBa’KHH, KaMep.

IpRADKEHNS HEEY

[IpuroaeH AAS IPUMEHEHHUS BO BCeX KAMMaTHYeCKHUX
parioHax Poccum (mpu temnepatype He Bhiie 35 °C).

CocrtaB rpanyaura AC-8, %

CeAuTpa aMMHuadHasd 89=%=1.,5
[Tyapa axroMHHHeBad 8,0=0,8
Macao HHAyCTpHaABHO® 3,0%£0,5

I'panyauT AC-4, AC-4B, AC-8B, AC-8 HeAOCTaTOYHO YyB-
crBuTeAeH K KA 1 AlLLL TpeOyroT IpoMesKyTOYHOI'o AETOHATO-
pa, B KaYecTBe KOTOPOro Ha OTKPHITHIX paboTax AOCTaTOYHO
opHoM mamku T-4000 mau Apyroro BMAA M3 BRITYCKaeMbIX
[1POMBIIIACHHOCTBIO, @ Ha MOA3eMHBIX paboTaxX OAHOIO CTaH-
AAPTHOTO NaTPOHa aMMOHHTa AF0O0HM MapKH MAH A@TOHHTA.

3acenkKy BM B cKBakMHY M3 MeIIKOB HEOOXOAHMO
MPOM3BOAHTE Yepe3 MeTaAAHYeCKylo BOPOHKY C CeTKOH,
BCTaBAGHHYIO B YCThe CKBa’>XHHEI AASI OTBOAA 3apsiAOB
CTAaTHYECKOTO AEKTpHUYeCTBa.

Cyxoil rpaHyAUT IIPH HU3KOH OTHOCHTEABHOW BAAXK-
HOCTH BO3AYyXa CllocobeH 3AeKTPH30BaThCs IIPH Nepeckhl-
naHUMW U MHeBMOTpaHcnnopTupoBaHuu. I1pn pabore c HUM
HeoOX0AMMO CTPOro cOOAIOAATE IpaBHAA 3alIUTEI OT CTa-
THYECKOro 3AeKTPHYeCTBa: HaAEXHO 3a3eMASITE 000pPYAO-
BaHHeE, IOAB30BATECS ITPOBOASIIUMH H ITOAYIIPOBOASLIIH-
Mu (f= 105 Om * cM) 3apsiAHBIMH LIAGHTaMH, IOAAEPKHBATh
BA@XXKHOCTE pabouero Bo3ayxa 4 pyAHHYHOH aTMOC(epHl B
3aboe BhIlIe 65 % U OCYIeCTBASATE APYTHE MEpPOIPHATHSA
[IPOTHB ONACHBIX 3apPAAOB IAEKTPHYECTBa, IPeAyCMOTpEeH-
HBEIE HHCTPYKI[MeH 110 3KCIIAyaTallHi MTHeBMOooDOpyAOBa-
HHUS HAM APYTHMH COOTBETCTBYIOUIUMH PYKOBOACTBAMH.

[Tpu paboTe B CyXUX YCAOBUAX HEODXOAHMMO HapsAY C
MpoBeAeHHEeM YKa3aHHbIX MepOIpHATHH BIPEICKHBATL B
cocrtaB BB B npouecce NHeBMOTPAaHCIOPTHPOBAHUA H
3apsi>KaHusa 3 — 5 Y% BOAHI.

[Tpu nHeBMO3apsiyKaHUM yBAaKHeHHe BB Ao yKasaH-
HBIX TpeAeAOB 00si3aTeABHO BO BCeX CAyYasX.

Aas ycrpanenus BeiHoca BB ¢ ecTpob oTpaboTaHHBIM
BO3AYXOM M3 LIIMYPOB U CKBa’KHMH H YMEHbIIEHHSI TEIACHHS
AOAKHBI CODAIOAATHCS ONTHUMAaAbHEIE CKOPOCTH ITHEBMO-
TPaHCIIOPTHPOBaHMs, HCIIOAL30BATBLCS 3aPSAUYHKH C IIbIAE-
YAABAMBAIOUIMMH ycTpolcTBaMH. ONTHMaAbHasi CBITOCTD
MHeBMOTpaHCIOPTHpOBaHus rpaHyAnTa — 20— 25 m/c.

'panyauTe AC-4, AC-8 aBASIIOTCS B3PBIBO- H IIOXKa-
pooIlacHBIM BelllecTBaMH. [Ipu 3aropaHuy rpaHyAHTOB AAS
AWKBHAAIIMH OYaroB IoJKapa CAeAyeT IPHMeHSTh CPeACTBa

B3



s o] Yacth 1. Bapoisabie pafiovel W3 JEMHOR NOBEPKHOCTH

MIOKapOTYIIEeHHs], PACIILINGHHYIO BOAY, IeHHEIE U YTACKHC-
AOTHBI® OTHeTYIIHTeAH. [IpUMeHsTE mecok 3anpemnaeTcs.
[lo crenenu onacHOCTH NIpU XpaHeHWH M TPaHCIIOPTH-
pPOBaHMH rPaHyAMTEI OTHOCATCH K I'PyTIIIe coBMecTHMOCTH D.
HMx HeoBxopuMO Gepedb OT BO3AEHCTBHS OTHS M aT-
MoC(hepHBIX OCaAKOB.

3acopeHHble BB uciioAp30BaThs He paszpeniaeTcs, OHH
MTOAAEKAT YHHUYTOKEeHHIO.

YHHYTOKATh HeIIPHTOAHEIE K paboTe rpaHyAMTEI CAC-
AYeT B3pEIBaHHEM, eCAU eCTh YBepeHHOCTb B MOAHOTE HX
B3pPEIBOB. B mpoTuBHOM cAyuae BB caeayeT coKUTaTh MAU
pacTBOPATE B BoAe. [ Ipy pacTBOpeHHH B BOAE HEpaCTBOPH-
MEIM OCaAOK CAEAyeT cobpaTh H VHUUTOKHUTE CKUTaHUEM.

OcHoBHEIe B3phIBYaThHIE H (DH3UKO-XUMUYECKHe TTOKa-
3aTeAH rpanyauta AC-4:

pMADKERNS Bl

OcHoBHBIe (PH3HKO-XUMHUYECKHEe H BaphiBUYaThIe Xa-
pakTepuCcTHKH rpaHyAuToB AC-4B u AC-8B:

HachbimHas A0THOCTS, Flem’ 0,85-0.,90
Kpsriueckan nioTHOCTS 3apaga, r/cm’ 1,3-1.4
ONTHMAIBHAR IIOTHOCT 3APAIKANNS, T/CM 1.0-1.15
Coaepaanne Bnari H neTy4aux pewects, %, ve Gonee 0,6
Heronaums sapagos B craneHoi Tpyde 45 x 2,5

Jumroi He medee 400 MM o1 npom. aetonatopa IO/1HaMA

B DyMaHOH obonouke gramerpon 150 mm onHas
TennoTa B3peBa, KKA/Kr 1080
OfbeM razos, /s 907
lazopan BPEOHOCTS (KOIHMYECTBO RAOBHTRIX FA30B B NEPECYETE Ha

VCIOBHYH OKHCR Yrinepoaa), n/kr (pacaeTHas) 296
Temnecpatypa sapuisa, °C 3200
Kncnopoansiit Gananc, %% (+0.41)
Tpornnossil JKBHBAASHT N0 TENJIOTE BIPLIBA 1,08
JEBHBANCHT TI0 HASANEHOH paboTe B3peisa (CPABHHTCALHO C AMMOHH-

ToM Ne6 JKB) 1.08
CropocTs AETOHALNH, KM/ 2,6-3,5
PaBotocnocoGuocTs, cm’, He MeHee 350410
BpH3aHTHOCTE B CTANIBHOM KOJIBLE OT TPOTHIOBOM MWAMKYH Maccoi 5 1,

HE MEHEES 22-26
Kputnueckuii anamerp, MM

— B DyMakHON obonouke 100-120
— B CTANbHOH 0DON0MKE 20-25
HyBCTBATENBLHOCTE K YUapy, % 4-16
UyBCTBHTEALHOCTE K TPEHMIO, Kre/om’ Goaee 3000

AC-4B AC-8B
Cocras, Yo
— HehTCNpOAYKT 42405 4,0+0,5
— nyApa anioMHHHEBaR 4,0+0.5 8.0+0.8
— CONHTPa aMMuHauHaR fl B+1.5 88,015
JlonycTHMAs BAKHOCTE MPI MPHMEHCHHH, Yo 34 3-5
Hachnnas nAoTHOCTS, T/eM’ (0,800,835 0,85-0,90
IpounocTs rpanyn, rrp 250-350 250-350
Kucnopoausiit 6ananc, % 0.41 -3.3
Tennota papmsa, M/l (kxan/kr) 4,522 (1080) |5.200 (1242)
Vnensusiil obbem razos, 1K 207 249
PaGoTocmocobHOCTS, ¢ 390410 410430
TpoTHaoRL IKEHBANEHT 1,08 1,2
bBpH3IaHTHOCTE 3aPAJA B CTANBHOM KOALIIC, MM 22-26 24-28
CropocTs AeTOHAUHH, KM/c 2,6-3.2 3.0-3.2
KpHTHYSCKHA AHAMETP, MM:
— OTKPBLITOTO 3aPA/ia NPH HACKITHOH NIOTHOCTH T70-100 T0-100
— B npousoil obonouke (roproit cpeac) 25-30 25-30
KpHTHYECKas MNOTHOCTS, T/eM’ 1,30-1,35- |1.30-1,35
TemnepaTypa BCMBILIKHE NPH NOCT. TEMIEPaTYPE € 3a0ePRKOH 250255
gl i 250-225
MunuMaibHaAR MACca MPOMCKYTOUHOTO OeTOHaTOpa, ritpotuna  |5-10 5-10
JyscTEMTENLHOCTE K YAapy, % 4-12 8-12
YymRCTRHTCALHOCTE K TPEHHIO © nprmccsto k BB 5% necka, slla |=300 (3000) |=300 (3000)

Kkre/em’)

E}mwmwuc CROPOCTH NMHEBMOTPAHCNIOPTHPOBAHKA NPy 3apa- | 15-25 15-25
WaHHH, M/C
YyBCTBHTEALHOCTE K OFHIO Bonsmas, To xe

YEM Y AMMO-
MuHKMANEHAS IHEPrUA BOCILIAMCHEHNA a)poniscey neaeobpas- |nuTa Neb KB
nuix Gpaxusnit BB, mIx 1,5-10 1,5-10
Hicicritii npeen BIpLBoONacHol KOHLEHTPAUNH ATIOMHHIEBOR
NYApM B BO3AYXE, T/M 60 60

PaccrimyarocTe rpanyauTra AC-4 rapantupyercsa Ha
NPOTSPKeHUH YCTaHOBAEHHEIX CPOKOB XpaHeHHUs.

I'paryaur AC-4 He oBAapaeT BOAOYCTOMYHBOCTEIO H HE
[IPUTOAEH AAS 3apPsDKaHHA B OOBOAHEHHBIe LTy PhI H CKBaskH-
HEL Aast obecnieueHIs 6@30TKa3HOCTH U 3(D(PeKTHBHOCTH B3pEI-
BaHWs 'PaHYAHTOM HEODXOAHMO ITepeA 3apsiKaHueM IPOoU3B0-
AHTE OYHCTKY LIITYPOB ¥ CKBaXKWUH, IOAHOCTERIO 3allOAHSTE 3a-
PSIAHEIN 0OBEM B3PEIBYATEIM BellleCTBOM, He AOMYCKast B 3apsae

BO3AYLIHEIX TIPOMEKYTKOB H ITOPOAHBIX NnepechIIlokK.

[IpuMedanue: Menbmyue 3HaYeHHsS BAAKHOCTH OTHOCSATCH K
IINYPOBEIM 3apsAaM, a O0ABIIHE K CKBa’KMHHBIM.

PexomeiiyeMulil MPOMEXyTOMHBIH Tpotuaopas wamxa 200-400 r wau cTangapt-
AETaNaTop LI NaTPOH AMMOHNTA

JlonycTHMele Temnepatyphsle yenosus | lIpuroansl 108 Bcex KNHMMATHYECKHX paHonon
XpaHeHHA W NMPHMEHEHHS Grewero CCCP

BoaoycToiluMBOCTE Briaep#uBsaioT 3aMOYKY B 3apa1ax B HENpo-
TounoH Boje Ao 2 qacon

'a3oBas BpeANOCT: B 3aBHCHMOCTH 0T | Bouaenator ot 40 20 85 a/kr SA0BHTHIX 2308
YCIIOBHH BIPEIBAIHA
CrnexnpagMocTE NPH XpaHeHu#

CoXpangioT paccLN4aTocTs B HOPMAnbibiX
YCIORMEX XPAaHEHHA

DNEKTPHIVIOTCR B DIAronpUATHBIX IS 3TOr0
yenoeuax. Tpedytor Mep 3almTsl

CnocofHOCTE K MNCKTPH3ALAA MTPH
NHEBMOTPANCTIOPTHPOBAIIHH

OcHOBHBEIE B3pEIBYATEIEC M (DH3UKO-XUMHYECKHE TIOKa-
3aTeAn rpaHyauTa AC-8:
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Yacte 1. Bapwieubie pabovel H3 JEMNOK ROBEPXHOCTA

NpHADKERNS

"TPOTHAOBKIN JKBHBAICHT 110 TCILIOTE BIpLIBA 10,3

IRBHBANEHT MO HIcansloi padoTe BIPHBA 1.0

YyBCTEHTEALHOCT K yaapy, Y 16-32

UyRCTBHTENEHOCTE K TPEIMIO, KFC/CM® =330

Kucnopoanui bananc, % (-0.53)

TennoTa siphiga, KKK 1030

(0nem razos, WKr 895

["azoBas BpeaoCcTh (KOANWYCCTBO AAORNTLIX FA30B B NEPECYETE NA YCI0R-

HYI0 OKMCH yraepona), vkr 65

Temnepatypa s3psisa, “C 2960

Jnuna natponos, MM, npi Macce BB e natpone, r 200 208-265
250 260-331

Hacwimnas nnoTnocTs, r/eM 065095
KpuTHacCckas naeiiocis sapsaa, r T h 1.3=1.4
OnmiMansiias naoTHocTh IapAKaliies, rlem’ 11-1.2
Coaepkanne BIard B aeTyyux pemects, Ye ne boaee 0.6
HeTonauns lapaios: B cTaisnoi tpyvoe 45 x 2.5 aanunoi e mepee 300 s NoaHas
OT NPOMEKYTOMIOrD ACTONATOPA 1N B DyMamnoil oDosouke InaMeTpom,

pasioym 120 mm

TennoTa BIpeIBd, KKATKD 1248
Obnem ra3zos, 1/kr 847
F'a30Bas BpeanocTs (KOMMIECTRO AA0BHTLIX 4308 B NEPECHETE 112 YCA0BNYIO

UKHCH YrIepoda, 1'Kr (pacueTHas) 273
Temnepatypa e3pusa, “C 3200
Kucaopoanuil Gananc, % (+0,34)

| pOTHAOBKIN IKEHBATENT MO TENIOTE BIPLIBA 1,25
JKBHBATEHT HO HABAILHOH paboTe BIpLIaa (CPABIHTENLHO C amMoiTom Neb JKB) | 1,13
CropoCTh JSTOHALINH, KM'C 3.0-3.6
PafoTocnocoBiocTs, oM’ 410430
BpH3aHTHOCTL B CTANBHOM KOOLUC OT TROTHIOBOH IAINKH, Maccoil S, My | 24-28
Kputiyeckuit anaMerp, M

— B DyMamHO obonotke 80-100
— B CTajbHOI odonouke 18-25
HysersurensnocTs K yaapy. % 8-12
YyBCTBHTEABHOCTL K TRCHMIO, KIC/CM® Gonee 3000

PyKoBoACTBO no npuMeHeHH 0 aMMoHuTa Ne6 JKB

AMMOHHT Neb /KB nnpeacTaBasieT coboit TOpoIKoo6-
pasHoe aMMHadYHO-ceaAuTpenHoe BB cpeaHeil MoniHocTH
JKeATOoBaToro 1gera Il Kaacca. AonyiieH K npuMeHeHHIO B
rOpHOW NPOMEIIACHHOCTH Ha OTKPHITHIX paboTaX M B
HIaxTax, He ONacHBIX IO ra3y M TNMBIAH, C 3apiA’XaHHCM
BpyuHy10. [IpeAHasHavaeTcs AAS B3phiBaHHS IIOPOA CPeA-
HeH KPenocTH B CyXHX U 0OBOAHEHHEIX 3ab0sX.

AmMmouuT Neb JKB BeIlycKaeTcsi B mopolliKe, B IaT-
poHax pAuaMeTpoM 31 —32 mMm macco# 200 1 250 r 4 mo
TY 84202-76 anamerpamu 45— 120 MM, maccodi 0,81 —
3,79 K.

Cocras ammonuta Ne6 KB, 9%

CeAnTpa aMMHa4YHas BOAOYCTOHUMEBAS 79+1.5
TpoTHa 21%1.5
OcHOBHEIe (DH3UKO-XHMUYECKHC [TIOKA3aTeAH:
I1:30THOCTL aMMOHHTA B nATPONE, T/CM” 1.0-1,20
Hacuinuas nnoTHocTs, ricm’ 0.8-0.85
KputHueckas nioTHOCTE AeTonaint, rlem’ 1,40-1,50
bpU3aNTHOCTE, MM, Hie Menee 14-16
PaforocnocobnocTs, oM’, He menes 365-360
CropocTe QeTOHALMH, KM/C 3,648
[Nepenaya eToHAUMK Ha PACCTORNMHE MCHIY JIBYMS MATPOHAM:
— CYXHMHM, IIe MENEE, CM 5
~— NOCAE BEUICPAKEN B BOIE B Teuenue | yaca, e Menee, oM 3
KpHTlitlEEI:Hﬁ JHAMETP JICTOHALMHE OTKPLITOID 3apajia, MM 10=13

3achIKy B CKBa’KUHY BB 13 MelikoB HeoOXOAHUMO
[IPOU3BOAHTE Yepe3 MeTaAAHMYeCKYI0 BOPOHKY C CETKOH,
BCTAaBACHHYIO B YCThe CKBAa’KHHBI AASI OTBOAA 3apsjA0B
CTATUYECKOTO SAEKTpHUYecTBa.

Ansl pydHOTO PEIXAEHHSI CAEKaBUIerocs aMMOHHTA B
MelllKaxX AOAJKHA IPUMEHSATHCS ACpPeBsIHHAA KyBaAAa.

AmmoHHT Neb KB 6e3oTKazHo AeTOHHPYeT IpH UHH-
IIMMPOBAaHUH €ro KallCIOACM-ACTOHATOPOM HAH 3AEKTPO-
AeToHaTopoM. Aag obecieueHHUS O6C30TKa3HOCTH U 3 deK-
TUBHOCTH B3PhIBAHHS He AONIYCKaTh [IPH 3apsgAKe IINYpPoB
M CKBa’X¥H BO3AYIUIHEIX IPOMEXYTKOB H TIOPOAHEIX ITepe-
CEITaHUH.

["apaHTHIHEIHA CpOK XpaHeHUs amMmoHuTa Neb JKB —
b MecsiieB B ODyMaXHOH yIakKoBKe U 12 MecsuesB IIpH
VIIaKOBKE C MOAH3THAEHOBEIM BKAAABIIIEM.

AmMoHHUT Neb 7KB B TedeHHe cpoKa XpaHeHUA AOAKEeH
COXPAaHATEL NOPOIIKOOOPpa3HOe COCTOSTHHUC — ACTKO pa3MH-
HaTLCS OT YCUAHS PYKH. [lepropndeckie HCOIBITAHUSA IPO-
BOASITCS B KOHIIe rapaHTUHHOTO CpoKa XpaHeHHs U He
pexke, YeM Yepes KakAkIie 3 Mecslla [IOCAe ero HCTeuYeHHUs.

BB cuuTaeTcs BEIAGPIRKABIIUM HUCILITAHHWSA, €CAH TIpU
ABYX OILITAX OYAET NOAYUYCHA NIepeAadya AeTOHALHMH OT B2PEI-
Ba NaTpoHa GoeBHKa KO BTOPOMY IaTPOHY M ecAX oDa nat-
poHa NOAHOCTEIO B30pBYTCcA. [IpH Haauuum xoTs 661 OAHOTO
OTKasaBllero naTpoHa IpH pacCTOAHUU MCIKAY IIaTpoHaMHU
S CM IPOU3BOAAT MOBTOPHBIE MCIILITAHUS C YABOCHHBIM
KOAWYECTBOM ONBITOB. ECAM ITPpH IOBTOPHOM MCIIBITAHUU He
OyAeT noAydyeHa [MOAHasi AeTOHalMs XOoTsd Obl B OAHOM M3
YeThlpeX OIBITOB, TO B3pEIBYATOE BellleCTBO ODpaKyeTcsa U
He AOTIYCKAaeTCs AAF NTPOM3BOACTBA B3PEIBHEIX padorT.

AmMoHHT Neb /KB siBasieTcd B3pBEIBO- M TTOJKapooriac-
HEIM BenlecTBoM. IIpH ero zaropaHM# AAs AMKBHAAQLIHH
O4YaroB Mo’kapa CAeAyeT IIPHMEHSTh CpPeACTBa [0XKapo-



Yacts 1. BapuigHbie paboTel HA 3EMHON NOBEPKHOCTH

TYILEHHS: PACTILIACHHYIO BOAY, [IeHHBIE U YTAEKUCAOTHEIC
orHeTyluTeAn. [IpUMeHsTh ITecoK ¥ KOUIMY 3alipeliaeTcs.

AonycTuMoe CoAep’KaHue BAaru M AeTy4YHMX BelllecTB
B ammoHMTe Neb KB He Goaee 0,2 %. B npeaeaax rapas-
THUHOIO CPOKa XpaHeHUs AONTyCKaeTcs YBeAUYCHHE BAAK-
HOCTH He Ooaee 0,5 %. Ilpu paGoTe aMMOHHT BEIACASIET
BPEAHYIO AASI 3AOPOBbBS B3PhIBOOINIACHYIO TPOTHAOBYIO
neink. [IpepeAbHO ponycTUMas KOHICHTpalUs ee B BO3-
Ayxe 1 Mr/m3, HUXKHMI IpeAeA B3pblBOOTIACHON KOHIIEH-
Tpallu¥ a2po30Ad akoHuTa — Neb KB 12 r/M3, MUHHMAaAR-
Has JHeprus BOCIIAAMCHEeHHS — He HUXKe 2,8 MAK.

[Tpu pabote c ammonuToM Neb KB caepyeT npume-
HATbH HHAMBHAYaAABHEIE 3alllHTHREIe CPeACTBa OT IOIajpa-
HUS NBIAM Ha KOJKHEIE IOKPOBEI, CAM3HCTEIe 0OOAOYKH, B
OpraHbl AbIXaHHS K MHlLeBapeHHs.

ITo cTeneHu ONlaCHOCTH NPHU XpaHeHUH M TpaHCHOp-
TUpoBaHHU aMMOHHUT Neb KB oTHoCHTCH K rpyIilie COBMe-
ctumocTd D. OH AOAKeH XpaHHUTHCHA W NepeBO3UThCH B
ucnpaBHoM Tape. Ero Heo6xopuMo obeperaTs OT BO3AECH-
CTBUSI OTHSI H aTMOC(epHBIX OCAAKOB. YHHYTOKATh HEITpU-
TOAHEIM K paboTe aMMOHUT Neb 2KB cAaepyeT B3pbiBaHHEM,
€CAH eCTb YBepeHHOCTE B IOAHOTe ero B3peiBa. B npoTus-
HOM caydae BB caepyeT cOKMraTe HAH pacTBOPSATE B BOAE.
Ilpu pacTBOpeHHH B BOAe HePaCTBOPUMEIN OCAAOK CACAY-
eT coOpaTh U YHUYTOKHTE CKUTaHHUEeM.

PYKOBOACTBO 0 MpHMeHEeHHI0 aMMOHHTOB Tha AT

AmvmonuTE AT npeacTaBAsitoT co60# mopouKoo6pa3s-
Hble aMHaYHo-ceAuTpeHHEIe BB Ans B3puIBHOM 06paboTKH
MeTaAAOB Ha 3eMHOH ITOBEpPXHOCTH.

AmMoOHHTEI AT BrInyckarotcs no TY 84-768-78 B He-
NaTPOHKHPOBAHHOM BHAE C rapaHTHUHHLIM CPOKOM XpaHe-
HUsl 12 MecsleB ¢ IpHMeHeHHeM [IPpH YKYTIOPKe TOAW3TH-
ACHOBOTO MelllKa-BKAaAkwila, Macca Hetto BB B Mellke
AOAKHA OBITE He BoaAee 40 Kr (IpH MallHHHON 3alllHBKe
MelllKa AonycKkaeTcss He Goaee 42 Kr).

CoctaB aMMOHHUTOB AT

Hopaa, %, ans amsomyma JIT
AT-1 JAT-2 [AT-3

HaumenoBanne KoMNoHeNTOR

TpoTin 3£1.0 15210 |7£1.0

AMMHAMHAR KPHCTANNHYECKAA BoAoycTol uBaA ceauTpa |[97+1,0 |95x1,0 [93x1.0
HIH CMECE YCTOR'IIBOH CENMTPLI C AMMHAYHON CenrTPOR

Maccoras AOAT aMMHaYHOM KPHCTAAHYEeCKOH BOAO-
YCTONYHBOM CEAMTPBI M aMMHaYHOH CEAMTPEl YCTaHaBAH-
BaeTcs peraaMeHTOM TeXHOAOTHYeCKoro npollecca.

KpHTHUECKaR NIDTHOCTE ACTONALMH, KI'M 14001500
Tennora sspuisa, [la/sr 3700-3800
KpiuTHYSCKAR TONMWMHA JETOHALNH, MM 1020
Obsem razop, N/kr 920-930
HaeMHAR NAOTHOCTE, KT/M ' 850-900
bBpH3aHTHOCTE, MM 7-13
CropocTh AeTOoHALIMK, KM/C 1,5-3,8
UyBCTBHTEABHOCTE K TPeiiio, Mlla 559
YyBCTBHTENBHOCTE K YAAPY, Yo 3-8
Kucnopoanusi Gananc, % 13=17
['azomaa BpedloCTs (pacyeTiias), u/'kr 70--80
PaGoTocnocobHoCcTs, Ma 270-285

AMMOHHUTHI AT 6e30TKaszHo AeTOHHPYIOT OT IPOMEXY-
TOYHOT'O AeTOHATOopa, B KauecTBe KOTOPOIro AOCTATOYHO
OAHOTO mTaTpoHa u3 amMoHuTa Neb JKB. OpHako BO3MOXK-
HO MX MHHIMHPOBaHHe KallCloAs-AeToHaTopa Ne8 uAuM
IAeKTpoAeTOHaTopa JA-8.

[TIpu npoBeAeHHH CBapKH (MAH APYroro BHAA MeTaAh-
A00BpaboTKH) Ha MeTaAAMYeCKOH 3aroToOBKe yCTaHaBAMBa-
eTCs AepeBsSIHHasi MAM KapTOHHas (popMa, COOTBETCTBYIO-
uiast pasMepy 3apsiaa BB. B dopmy 3aceinaeTcs aMMOHHUT
AT u pazpaBHHBaeTcs 0 HeHd AAA obecniedyeHHUs TpebOye-
MBIX reOMeTpHYEeCKHX pa3McpoB 3apspa. Ilpu atoMm BO
n3be>kaHue YIIAOTHEHHUS 3apsAa HeoDXO0AMMO BO3AEpKaTh-
Csl OT BCTpAXUBaHUA (popMEL. B MOArOTOBAEHHEIH TaKUM
cnocoOoM 3apsia IoMellaeTcs pOMeXXyTOYHBIH ACTOHATOP
(MecTo pacnioAO’KeHHUSs olipepeAsdeTcs TeXHOAOTHeH cBap-
KM), B TOPIIOBYIO YaCTh KOTOpOro BcTaBAseT DA-8 (55-8).

lapaHTUHHBIA CPOK XpaHeHHUs] aMMOHHUTOB AT —
13 MecsaLeB IpH YIIaKOBKe C IpHMEHEHHEM ITOAM3THAEHO-
BOTO MelllKa-BKAaAbIILA.

AMMoHNTH AT B TeueHne cpoKa XpaHeHUSd AOAKHEI
COXpaHATh MOPOUIKOOOpaszHoe COCTOsIHHE, AeIKO pa3MH-
HaThCH OT YCHAHS PYKH.

AMMOHUTEI AT ABASIOTCS B3PEIBO- U IOJKapOOIlacHE-
MU BeljecTBaMu. [IpU UX 3aropaHHH AAS AMKBHAALIAU
OvaroR Io’kKapa CAeAyeT NIPUMeHSATE CPEACTBa HOXKapoTy-
LIIeHUS: PACOBIACHHYIO BOAY, MIeHHbIe U YyTAKHCAOTHBIE
OTHeTYIHUTeAH. [[puMeHATE NecoK, KollIMY 3ampelijaeTcs.
[Tpu paGoTe aMMOHMTEI BEIACASIIOT BPEAHYIO AASL 3A0PO-
Bhsl B3PBIBOOIIACHYIO TPOTHUAOBYIO NEIAL. [IpeaeAbHO AO-
IycTHMasi KOHIIeHTpaIllus ee B Bo3Ayxe 1 Mr/m3, HUOKHUNA
peAeA B3PHIBOONACHOW KOHIIeHTpAallMM aspo30AeHd aM-
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MOHHTOB — 12 r/mM3, MUHMMaABHas 3HepPrus BoclIAaMeHe-
HHA He HHUXKe 2,8 MAXK. Ilpu pabore ¢ aMmmoHHMTaMu AT
CAEAYeT MPpHUMEeHATh HHAMBHAYVAAbBHEIC 3alllUTHBIE CpPEeA-
CTBa OT MONaAaHUs NBIAA Ha KOXKHBIEe ITOKPOBLI, CAH3UC-
Thle 0OOAOYKH, B OpraHbl AbIXaHUS U NULeBapeHu.

[lo cTenneHy onacHOCTH 1IPH XpPaHeHHWH U TPAaHCIOP-
THPOBaHHHU aMMOHUTHI AT OTHOCATCA K rpyIiiie COBMeCcTH-
MocT D. OHU AOAXKHEBEI XpaHUTHECH M NEepPeBO3HUTHCH B
ucrnpasHoM Tape. Mx HeoOxopuMoO oOeperaTh OT BO3ACH-
CTBUS OTHS U aTMOC(epHBIX OCAAKOB.

YHHUYTOKaTh HEIIpUIroAHBIE K paboTe aMMOHHTEI CAe-
AyeT B3pLIBaHUEM, €CAH eCTh YBEPEeHHOCTE B IIOAHOTE B3PhI-
Ba. B nporuBHOM caydae BB caeayeT c)kuraThs HAM pacTBO-
psATE B BoAe. [IpH pacTBOpeHHH B BOAe HEpPacTBOPUMBIH
OCaAOK CAeAyeT cobpaTh U YHHUUTOXKHUTE COKUTaHHEM.

PYKOBOACTBO N0 NIPpUMeHEeHHI0 AeTOHHUTa M

AeToHUT M npeacTraBasieT coBOM MOIJHOE IIOPOIIK0006-
pa3zHoe aMMHa4YHo-ceAHTpeHHoe BB, cencubuamsoBanHoe
HuTpoacpupamy, Il kaacca. AonyiileH K IPpUMEHCHUIO B rop-
HOM NPOMBIIIAEHHOCTH Ha OTKPHITHIX paboTax M B IIaxTax,
He OIACHBIX IIO ra3y MAM ILIAH, C 3apsUKaHHEeM BPYYHYIO.

[IpepnasHavaeTcst AASl B3pEIBaHHMS KPeIlKHUX H TPYA-
HOB3PBIBAEMEIX IIOPOA B CYXHUX ¥ OOBOAHCHHEBIX YCAOBHSIX.
MoxeT XpaHHUTBCH U IPUMEHSATECA BO BCeX KAMMaTH4YeC-
KHUX paroHax Poccun.

Aetonut M Brityckaetcs o 'OCTy 21986 B naTpo-
Hax AuameTpoMm 27— 28 mm, 31 —32 mm, 36 — 37 mmMm. Tlar-
POHEI AOAJKHEI ORITE NOKPLITH! CIIAOLIHEIM CAOEM BAArou-
30AHMpYIOLleH cMecH U3 napaguHa c nerposatrymom. He
AomycKaeTcs BeICEIIaHHe BB ¢ Top1joB BAaron3zoAHpoBaH-
HBIX [1aTPOHOB, 3aTeKaHHUA BAAroM30AHPYIOLIEro cocraBa
BHYTpE NIaTpoHa, obpa3oBaHHe Ha TOpPllax NaTPOHOK IIpo-
OOK M3 BAAroM30AMPYIOIlero Bell[eCTBa, a Tak/Ke YraAybdae-
HHe TOPLOB NaTpPOHOB OoAee YeM Ha 7 MM.

CoctaB AeToHHTa M, 9%

CeArTpa aMMHayHas BOAOYCTOHYHUBaAA 78x2.0
Hurpoadhupu 10=1,0
Ilyapa anroMuHHeBas 10,7%+1,0
CTcepaT KaAbLHMA HAH LIHHKA 1,0%=0,3
XAONMOK KOAMOHAHBIH 0,3%0,05
Copa KaabUMHHpOBaHHasd, % (ceepx 100 %) 0,2%+0,3
Macao HHAycTpHaasHOe (cBepx 100 %) 0,2+0,3

lIPRADKEHNA

OcHoBHBIe (PU3UKO-XUMHYECKHe U B3phiBUaTEIE ITOKa-
3aTeAH AeToHHTa M:

IlnotHocTs BB B natpone, rlem’ 0.95-1,2
KpurHyeckas nIoTHOCTS, riem’ 1.6
PaBotocnocoGnocTs, cM’, e Menee 450
Bpu3anTHOCTL MM, HE MCHEE 17-18
CropocTh ASTOHALHH, KM/C 4,2-5.0
[lepenaya AeTOHAUMHK HA PACCTOAHHH MEXAY IBYMS NaTpolaMM, CM, HE Mellee:
CYXHMH N4 guaMmeTpa, Mm: — 27-28 6/7
— 31-32 8/9
— 3637 10/11
noc/ie BRACPKKH B Bode B Teuenne | 4ac ana anamerpos, mm: — 27-28 4/5 31
—31-32 5r1
— 36-37 6/3
KpHTHYECKHH IHaMETD JeTOHALHK, MM:
— OTKPBITOrO 3apsaa 6—-10
— B NpoMHoH obonouke 5
TpoTHNOBLIH IKBHBANENT N0 TEMIOTE BIPLIBaA 1.38
DKBHBLIENT N0 HACATLIOH paboTe B3pLIEa (CPABHHTETBHO ¢ aMMonHToM Neb JKB) 1,25
YyBCTBHTENLHOCTE K YAAPY, Yo 4060
YyBCTEHTENBHOCTE K TPEHMUIO, KTC/CM™ 1525-1930
Kucnopomnwiit Oanane, % +0,18
Tennota E3sphiBa, KKV KK 1382
OOnem rasos, W/kr 832
[azoBag BpedHOCTE (KONHYECTBO SO0BHTHIX MAJ0B B NCPLCHUCTE HA YCIOBHYIO
OKHCE yriepoaa), /kr (pacuernasn) 240
Temnepatypa B3peisa, °C 3400
Jlnuna naTpoHoB, MM:
JHAMETP, MM; Macca, r
27-28 150 203-276
00 271-3638
31-32 200 205-279
250 260348
16-37 250 194-257
00 214-295
Coaepsaine BIars i N1eTy4Ynx pemects, %, ne Hogee 0,5/0.3

AeToHUT M 6e30TKa3zHO AeTOHUPYeT IIpH HHHI[HMHPO-
BaHHWHU ero KamncrooaeM-AeToHaTopoM Ne8 MAH 3AeKTpoAe-
ToHaTopoM. [ lpu paboTe c HUM AONIYCKaeTCcsa TOALBKO pyd4-
HOe 3aps>kaHue. 3ampellaeTcs lepeA AOCBIIIKOW NaTpo-
HOB B LINYp HaApe3aThk 0DOAOYKY H paspaBAMBATE UX C
MNOMOIbIO ACPEBSAHHOr0 3a00HHHKA.

Ans obecnieyenust 6e30TKasHOCTH ¥ 3(h(PeKTHBHOCTH
B3pLIBAHUSA HEOOXOAWMO [Iepe) 3apsAXXaHueM OYUCTHTE OT
OypoBOM MEAOYH, He AOIIYCKasl B 3apsiAe BO3AYUIHEIX IIPoO-
MeXYTKOB 1 ITOPOAHEIX NePeCchIIToK.

[apaHTHiiHBIA CPOK XpaHeHWUsd AeToHUTa M — 6 Me-
cAleB B OyMaskKHOH yIIakoBKe H 12 MecsilieB Ipu yIIaKoBKe
C MOAMITHAEHOBEIM BKAaApbllieM. AeToHHT M B TedeHHe
CpoKa XpaHeHUs AOAJKeH COXpPaHATh NOopollKooOpa3Hoe
COCTOSIHUE M AeTKO pa3MHHAThCHA OT YCHAUSA PYKH.
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Yacto 1. Bapuignnie paboTel HA 3EMHOA NOBEPXHOCTA

He ponyckaeTcs 3CKyAQT HUTPO3(PUPOB B BHAE JKHA-
KHX KalleAb H TOAOC JKUAKOCTH Ha BHEllIHeH IOBEPXHOCTH
r'MAB3EL. [ Ipu pazBopauynBanuu 6ymMakK HOH 0OOAOYKH IAT-
pOHa He AOAJKHO OBITH CAEAOB JKUAKOCTH Ha BHYTPpeHHeH
CTOpPOHe OyMa’kKHOH 000A0YKH. AOITyCKaeTCs TOABKO HaAH-
yHe OAecTsllled IIOAOCKH LIMPHHOH He Ooaee b MM Ha
CTHIKe BHYTpPeHHero Kpas 0yMa>kHOH 060A04YKHU NIaTpoHa C
HaAerawIlUM Ha Hero CAeAyiouum caoem 6ymaru. [lpwu
OOHapyXeHUH NPU3HAKOB 3KCYAALIHH JKUAKUX HUTPOI(DH-
pOB AeTOHHT M MOAAEKHUT HEMEeAAEHHOMY YHUYTOXKEeHHIO.

[Ipn npoBepKe Ha nepeaayy AetoHauuu BB cyuTaer-
Cs BBIAEPXAaBIIMM HCIBITAHHE, €CAH IPH ABYX OIEBITax
OyAeT [IoAy4YeHa lepepadya AeTOHAIlUU OT B3phIBa aTpo-
Ha-DoeBHKa KO BTOPOMY MaTpoHY U ecAM oba IaTpoHa
INOAHOCTEIO B3OPBYTCH.

[Ipy HaArynu XoTs1 OBl OAHOTO OTKa3aBlllero naTpoHa
MPOHU3BOAAT MOBTOPHEIE UCIILITAHHUA C YABOEHHBIM KOAM-
YeCTBOM OIIBITOB.

EcAM IpH NOBTOPHOM HMCIEITAHMHU He DyAeT IOAYYeHa
IIOAHasA Nepepadya AeTOHAIMH XOTd OBl B OAHOM U3 YeThl-
pex OIBITOB, TO B3pLIBYaTOe BellecTBO OpaKyeTcs U He
AOIyCKaeTCsa AAS IPOM3BOACTBA B3PLIBHEIX paborT.

I1pu obpaliieHu# c AoeToHHTOM M HEe0OX0AMMO COOATO-
AaTh CAEAVIOIIHEe Mephl IPeAOCTOPOKHOCTH:

B BO H30e’XKaHHe TOAOBHEIX OOAeH Y IepCoHaAa He AOIycC-

KaThb COIPHUKOCHOBEHHA MOPOLIKA ACTOHWTA C He3alllHIleH-

HOM KOXKeH PYK H APYTHX JacTeH Teaa. [ Ipu pabote ¢ HUM

PEKOMEHAYETCS IOAL30BaTLCH pe3HHOBEIMHU IlepyaTKa-

MH, IPUMEHATE HHAHBHAYVAALHEIE 3alllUTHRIE CPeACTBa.

B B 3MMHHH IIepHOA BpeMeHH (IIpU HU3KHX TEeMIIepaTy-
pax, HuXe — 19 °C) poeToHHUT M poAKeH BRIAep>KUBaTE-

C4 B TellAOM MMOMEeILeHUH IIpH TeMIlepaType He BEIIIe

+ 30 °C A0 BOCCTaHOBAEHHMS CHITYYEH CTPYKTYPHI B Te-

YeHHEe ABYX CYTOK IIPH OTKPHITOM KPEIIIKe SHIHKA.

AeToHHT M siBAsieTCs B3pBLIBO- M I10)KapOOIacHBIM
BelllecTBoM. [Ipu ero saropaHuy AASt AMKBHAGIIHH O4YaroB
[OJXKapa CAeAyeT IIpHMEeHATh CpeACTBa [MOKapoTylIeHU:
PacHBIA€HHYIO BOAY, lleHHbIe ¥ YTA€KHCAOTHEIE OTHEeTY-
mKuTeAr. [IpuMeHsTh necok 3anpeujaeTcs.

[lo cTenenn onacHOCTH NIpU XpaHEHWH M TPaHCIIOP-
THPOBAaHHH AeTOHUT M OTHOCHTCS K rpyIIe COBMeCTHMO-
ctd D. OH A0AKeH NepeBO3UTHCSA M XPaHUTHCS B HCITpaB-
HoH Tape. Ero Heo6xopuMo obeperaTk OT BO3AEHCTBHSI OTHS
¥ aTMOC(epHBIX 0CAAKOB.

YHHWYTOXaTh HEIIPHIOAHLIN K paboTte AeToHuT M cae-
AYeT B3phIBaHUEM, eCAU eCTh YBEPEeHHOCTE B IIOAHOTE ero
B3phIBa. B MpOTHBHOM CAyYae CKMraTh.

PYKOBOACTBO N0 NMpUMeHeHUI0 rekcomnaacra — 87K
(I'TI-87K)

['ekconaacT-87K mpeacTaBAasieT coboM NMAacTHYHOE
AMCTOBOEe B3phIBYaTOE BellecTBO, oOAaaarolllee cTabuAbL-
HOCTBIO (PU3UKO-XUMHYECKUX M B3PHIBYATHIX CBOMCTB B
MHTepBaAax Temmneparyp oT —20 po +40 °C.

ITI-87K npeanazHaueH AASl MCIIOAL30BaHUS B Kade-
CTBE HAaKAAAHEIX 3apsiAOB IIPH pa3sAMYHBIX B3PLIBHBIX pa-
boTtax, Tpedyrouux npuMeHeHusa BB ¢ Breicoko# ckopoc-
ThIO AeTOHAIUH.

BipeiBUaThie XapaKTEpPHCTHKH TeKcomnAacTa:

CrROpOCTE AETOHAIIHH, M/C He meHee 7000
YyscTBHTEeABHOCTE K yaapy no 'OCTy
4545-48 (npu P—10 kr, H—25 c™M), %
HuxHuil npeapen 4YBCTBHTEABHOCTH

K TpeHHIO Ha npubope F-44-111, krc/cm? 3000

He MeHee B0

[lapaHTHHHEIN CPOK UCIIOAL30BaHuA — 12 MecHdIeB co
AHSI H3roToBAeHUsA. MHHUIIHNpOBaHHUe reKConAacTa Ipou3-
BOAWUTCS KaK OT Karncioasi-aeToHaTopa Ne8 ('OCT 6254-80),
Tak U OT 3AeKTpoAeToHaTtopa (TOCT 9089-75) u BelcoKoO-
BOALTHOTI'O 3AeKTpoAeTOHaTopa Mmapku DAB. AeToHaTophl
BCTAaBASIIOTCS B MacCy AUCTa Ha 2/3 cBOeH AAMHEI Tak,
4TOOBl MX OCH AEAMAA TOALIWHY AMCTa IonoAaM M Gnira
HallpaBAeHa MapaAAeABHO MMAOCKOCTH AHCTa. AMCTHI TeK-
COIIAACTa pacKpauBaloTcsl Ha 3AeMeHThl HYKHBIX pa3Me-
POB C IOMOIIIBIO HOJKa U3 IIBETHOIO MeTaAAa. PackpoiiKa
AOAKHAa IPOU3BOANUTECS Ha CTOAE C AePEBSIHHOM MAH ITAA-
CTMaccoBOM paboyel NOBepXHOCTLIO. [ eKcomAacT, IIpH-
HIeAIIHH B HETOAHOCTD, IIOAAEKUT YHHYTOKEHHUIO B3PEI-
BaHHeM. AAS 3TOro AOAKHEI GLITE IPUHSTE Mephl, HC-
KAIOYalllHe BO3MOXKHOCTE NOpPa>keHUs YAA@PHBIMH H
CeHCMHYeCKHMMH BOAHAMH AIOAEH, a TaK’kKe 3AaHUI H co-
OpYXeHHH. EcAM H3-3a MECTHBIX YCAOBHH HET BO3MOXXKHO-
CTH IPOM3BOAUTE B3pEIBaHHE, TO YHHUTOXKEeHHe TPOHU3BO-
AUTCH cXKUranvem. [lpu a3ToM AOAKHEI OBITE TIPEAYCMOT-
peHBl Mephsl IPOTHB BO3MOJKHOTO Iepexoaa ropeHusi BB B
AE€TOHAITHIO: OTPaHWYEeHO KOAHYeCTBO OAHOBPEMEHHO COKH-
raemoro BB Ao 2 kr, paccpepoTodeHo BB na naoiijaake coxu-
raHus, HCKAIOYeHa BO3MOXHOCTE ITONaAaHUusa KalCIoAsI-Ae-



Yacte 1. Bapuighbie paboThl Ha 3EMHOK NOBEPXMOCTH

TOHaTopa H 00pe3KOB AeTOHUPVIOLIETro IIHYpa B CKHrae-
moe BB. [1o ycAroBUSIM XpaHeHHS U IlepeBO3KH I'eKCoNAacT-
87K oTHOCHUTCSH K rpyInmne copMecTumMocTu D.

PYKOBOACTBO HO IPUMEHEHHUIO HIallleK-AeTOHaTOpOB
T-400T

Lllamku-apeToHaTopsl T-400" npeccoBanHbIe TRPOTHAO-
Bhle THAPOH30AMPOBaHHBIE AOIYIlleHbl K IPUMEHeHHIO B
Ka4yeCTBe IPOMeXYTOYHBIX AeTOHAaTOPOB AAS HHHI[HHPO-
BaHUS CKBa>XMHHEIX 3apSA0B MaAOUYYBCTBUTEABHEIX IIPO-
MBIIIAEHHBIX B3PLIBYATHIX BelleCcTB, a TaKXXe B KadyecTBe
B3PHIBYATOrO BellleCTBa B COOTBETCTBYIOIIHX YCAOBHUAX HA
OTKPHIThIX paboTax.

LHlamku-peToHaTopsl T-4001" BRINyCcKarTCA ABYX TH-
MIOB: IIpeccoBaHHbEIe MNMAPOH30AHMPOBaHHEIE TPOTHAOBLEIC
AASI B3pbIBaHMS B CKBa*KMHaX Al0OOH 0OBOAHEHHOCTH, B
TOM YHMCAe C [IPOTOYHOH BOAOH, CO CPOKOM HaXOXAeHHs
3apsAOB B BOAE AO LIECTH CYTOK IIPH FHMAPOCTAaTHYECKOM
AaBreHuH po = 0,2 mITa (2 krc/cMm2); To >Ke IpH THApO-
craTudeckoM paBaeHuu = 0,1 mIla (1 krc/cm?2).

IHlamrkn-peToHatopel 1-4000° npHUroaHsl AAsl IpHMe-
HEHHS BO BCeX KAMMaTHYeCKHX palioHax Poccuu.

Hlamku-peroHaTtopel 1T-400" BeimycKaroTcst Maccou
400 r.

Kaxxaada mamnka-AeToHaTOp AOAJKHa COAep KaTh Map-
KHUPOBKY HPEATIPHATHSA CAEAVIOIETO COAEpPIKaHHUA:

¥ TOBApHEIM 3HaK MAH YCAOBHOC HaHMeHOBaHHC IIpPeA-
IPHATHA-U3TOTOBHTEAS;

B HOMep [apTHH;

B rOA M3roTOBAeHHUS (ABe MOCACAHUE HHGPHI);

B HOMep LIallKH-AeTOHaTopa.

[HTamru-peronaropsl T-400I" AOAJKHEI OBITE TOKPEITHI
10 BCCH IMOBEPXHOCTH (BKAKOYAA NOBepPXHOCTh KaHaha)
CIIAOLIHBIM TOHKAM FMAPOH30AHPYIOIUM CAOEM Napadu-
HO-TIETPOAATYHHOM cMecH, copeprkalgedt 70— 80 % napa-
¢puHa ¥ 30— 20 neTpoaaTrymMa.

[IoKpEITHE AOASKHO TPOYHO AePKaThCs Ha MOBEPXHO-
CTH HIallIeK-AeTOHaTOPOB, ACITYCKaKTCA HAallABIBEI THAPO-
M30AMPYIOILETro coCcTaBa (3aKAlOYeHHEeM [IOBePXHOCTH Ka-
HAAOB).

Hlamku-peroHatopsl T-4001 no creneHy onacHoOCTH
IIpH XpaHeHUH U TPaHCHOPTUPOBAHUY OTHOCSATCH K IPYII-
ne copMecTUMOCTA D. OHM AOAKHEI XPaHHUTHCS H Nepe-

BO3HMTHCH B MclIpaBHOU Tape. Mx HeoOXoAHMMO oOeperaTh

OT BO3ACHCTBHSA OTHs ¥ aTMocdepHBIX ocapKoB. MaTtepu-
aA Maniex siBAsieTCs IoKapo- U B3pLIBOOIIACHBIM ¥ HMeeT

CAEAYIOLHE XapaKTepUCTUKHU:

Hanmenopanne nokasarenci Tpo- |Cmeck TpoTHAA
T rexcorenon | ¢ Tanom
Temneparypa senbiukn, °C 295 225 213
YyecTBHTEILIOCTS K yaapy no FOCTy 454548, % |4-8 |30 40
HyBCTEHTENBHOCTE K TPEIHHIO, rKc/oM 2800 | 1420 1200

[Tpu AOOBIX omepalUdaXx ¢ HIalIKaMH-A€TOHaTOpaMH
AOAJKHA CODOAIOAATLCSI MaKCHMMaAbHas OCTOPOJXHOCTE!
HEABL3sl AONYCKaThb yAapoB M TpeHus. [Ipu moHTa)Ke 1a-
[LIeK-AeTOHAaTOPOB He AOMyCKaeTcss HX CBepAeHHe, CKOoO-
ACHHe, pa3buBKa.

[Ipu nocTynAeHHH lLIalleK-AeTOHATOPOB Ha CKAAARI
BM npoBoASTCS IpOBEePKH: BHEIITHET0O BHAQ, IEAOCTHOCTH
YIIaKOBKH M COCTOSTHHS MapKHPOBKH Taphl, HAAMYIHS TAOMD.
Kpome Toro, B COOTBeTCTBHH C BEAOMCTBEHHBIMH METOAH-
KaMH (MHCTPYKIIMSIMH) IPOU3BOAATCS HCIIBITAHUSA MIalllek
Ha ollpeAeAcHHe NMPHIOAHOCTH HX AASl XpaHEHHS NPH
B3PBIBHLIX paboTax,

I[ToAHOTa AeTOHALIHH IallleK-AeTOHaATOpPOB OIIpeAeAs-
eTcsl CACAVIONUM 0Bpa3oM: B eMKOCTb AAS 3aMOYKH 00-
pasioB € BOAOH MOTPYKAIOT lallKu-AeToHaTopsl T-4001,
CO3AQIOT COOTBETCTBYIONee AABACHHE ¥ BHIACP)KUBAIOT B
TeYyeHHe IIeCTH CyToK. [lo HcTeyeHHH 3TOro CpoKa AaBAe-
HHe B eMKOCTH cOpacheIBaloOT, HIAlIKH-AeTOHAaTOPBI H3BAE-
KaloT M MCNEITEIBAIOT HX Ha MOAHOTY AeToHauu. Bpems c
MOMEHTda U3BACYCHUS [IallleK U3 eMKOCTH A0 HX ITOAPEIBa
He AOAKHO npeBbiaTthk 0,0 4. HAM IIANIKH-A€TOHATOPE
AOAJKHEI XPaHHUTBCSA OA BOAOH.

AAsT HapAEKHOTro BO30YIRKACHUS LIalIKU-AETOHATOPEI
AOASKHBI OBITH CMOHTHPOBAHBI C AeTOHUPYIOIIHM IIHYPOM
H B COOTBETCTBHHU Cco cxemMaMu (AAs umramrexk T-400T).

AonycKaloTca cxeMhl coeAuHeHuUs maitiek ¢ ALl obec-
[NeYHBaloiie HaAe)KHOCTL HHHIIHAPOBaHU.

K opAHOMY KOHIY AeTOHHPYOLero HIHypa NOACOeAH-
HSHOT LINaraToM MAH H30AeHTOH KalICIoAB-A€TOHaTop, YcC-
TaHaBAHBaKT Ha MOAPBIBHOH MNAOIIaAKe U NMPOM3BOAST
p3puiBaHHe. O MOAHOTE ACTOHAIMHM CYASAT MO HAAWYHIO
yrAyOA€HHsi B TPYHTE U OTCYTCTBHIO ocTaTKoB BB.

4 BapripHble paGoTh
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Yacte 1. B3peipubie padoThl A 3EMHON NOBEPXHOCTH

TOHaATOpa ¥ 00pPe3KoB AeTOHUPYIONero UIHYpa B CKHrae-
moe BB. I'lo ycAoBHSM XpaHeHUS U ICPEeBO3KH I'eKCOIAACT-
87K oTHocHUTCH K rpyine coeMecTUMocTH D,

PYKOBOACTBO HO IIpMMeHEeHHIO MallieK-AeTOHaToOpoB
T-400T

Hlamkn-peroHaTopsl T-4001" npeccoBalHbBIe TPOTHAO-
Bble TMAPOH30AMPOBaHHLIe AOTYIIeHEl K IPUMEHEeHHIO B
KayecTBe IPOMEeXYTOYHBIX AeTOHATOPOB AAST HHHITHHPO-
BaHHUs CKBaKHHHBIX 3apsAOB MaAOYYBCTBUTEABHBIX ITPO-
MBIIIACHHBIX B3pPBIBYATHIX BellleCTB, a TaKXe B KauecTBe
B3pBLIBYATOrO BellleCTBa B COOTBETCTBYIOIIHX YCAOBHSAX Ha
OTKpHLITEIX paboTax.

Hlamku-pAetonatopsl 1-400I" BeinycKaroTCa ABYX TH-
MOB: NNpeccoBaHHLIe THAPOH30AMPOBaHHEIEe TPOTHAOBEIE
AAsl B3pBEIBaHHMSI B CKBa’)KHMHax Al0O0OHM 0OBOAHEHHOCTH, B
TOM YHMCAE C IPOTOYHOH BOAOH, CO CPOKOM HaXOoKACHHA
3apsAOB B BOAE AO LIECTH CYTOK IIPH FHAPOCTAaTHYECKOM
aaBaeHHH Ao = 0,2 mlla (2 krc/cMm2); To Ke NIpH THAPO-
craTuueckoM AaBrenun = 0,1 mIla (1 krc/cm2).

[Hlamku-peroHatopsl T-400I' 1pUroAHBl AASI IpHMe-
HeHHs BO BCeX KAMMaTHYeCKUX paHoHax Poccuu.

Hlamku-paeroHaTopel 1-4000" BEIDyCKaroTCsA Maccou
400 r.

Kaykpag mamka-AeTOHaTOp AOAKHA COAepKaThb Map-
KHPOBKY NPEAIIPHATHSA CACAVIOILEr0 COAepPKaHHUA:

B TOBapHBEIH 3HaK MAM YCAOBHOE HaUMeHOBaHHe IIpeA-

NPUATHS-U3TOTOBHUTEA,

B HOMep MapTHH;
B o) M3roTOBAeHHs (ABe IIOCAepAHHEe LU PEI);
B HOMep LIallIKK-AeToHaTopa.

[Hamku-peroHaTtopsl T-4001" AOASKHEI OBITE NOKPLITEI
110 BCeH IMOBEPXHOCTH (BKAKYAas [NOBEPXHOCTE KaHaAa)
CHAOULIHBIM TOHKHM 'MAPOM30AMPYIOIHM CAOEM MapagH-
HO-TICTPOAATYHHOUM cMecH, copepxkauteil 70 —80 % napa-
¢puHa 1 30— 20 neTrpoaaTymMma.

HGKPHTHE AOAKHO IIPDOYHO AepPDAXAThCH Had IIOBEPXHO-
CTH HIallleK-AeTOHATOPOB, AOIIYCKAaKTCHA HAalIABIBEI THAPO-
H30AHPYIOLLEro cocTaBa (3akAauyeHHeM [NOBepXHOCTH Ka-
HaAOB).

[llamiku-peToHatopsl T-400[ mo cTernneHy onmacHOCTH
TPpH XpaHeHU U U TPAHCIIOPTUPOBAHUM OTHOCATCH K I'pYII-
ne copMecTuMocTd D. OHH AOAKHEI XPaHUTLCH U Iepe-

MpRADKERNAS

BO3HUTHLCA B HCcIIpaBHOH Tape. Mx HeobXxoauMo obeperaTh
OT BO3ACHCTBHS OrHs U aTMochepHBIX ocaaAKoB. MaTepu-
aA IIallleK SBASIeTCH ToXKapo- U B3pbIBOOIIACHBIM U HMeeT

CAEAVIOLHE XapaKTepUCTHKH:

Hanmenosanmne nokasarencH Tpo- |Cwmecs TpoTHIA
LS rekcorenon | ¢ TamHoM
Temneparypa secnbimxn, *C 295 1225 215
YyBCTBHTENRIOCTS K yaapy no FOCTy 454548, % [4-8 |30 40
UyBCTEHTENBHOCTS K TPEHHIO, FKC/oM™ 2R00 | 1420 1200

[Ipn AOOBIX onepaljMgX C LIallKaMH-AeToHaTopaMu
AOAJKHa cobAlopaThECH MaKCHMaAbHas OCTOPOXHOCTE!
HEeAB3sl AONIYCKaTh YAApOB M TpeHMA. [Ipu MoHTa)Ke 111a-
LIeK-AeTOHaTOPOB He AOIYCKaeTcs UX CBepAeHHe, CKob-
AcHHe, pa3bMBKa.

[Tpu nocrynAeHUH maNieK-AeTOHATOPOB Ha CKAAARL
BM npoBoASTCS NPOBepKH: BHEITHETO BHAQ, IEAOCTHOCTH
VIIaKOBKH M COCTOSIHUS MAPKUPOBKH Taphkl, HAAWYHSI IAOMO.
Kpome Toro, B COOTBETCTBHH € BEAOMCTBEHHBIMH MeTOAH-
KaMM (MHCTPYKIUSAMHM) IPOU3BOAATCS HCIIBITAHUS HIallleK
Ha olpeAeAeHHe IIPUrOAHOCTH HX AASl XpaHeHHs IIpH
B3PBIBHBIX paboTax.

[ToAHOTa AeTOHAIIMH MIAIIeK-AeTOHATOPOB OIIpeAeAs-
eTCsl CAEAYIOUIUM 00pa3oM: B eMKOCTE AASl 3aMOYKH 00-
pasioB C BOAOH NMOTPYKaloT allku-AeToHaTopsl T-4001,
CO3AQIOT COOTBETCTBYIOIee AABACHHE H BRIACPIXUBAIOT B
TedeHHe IecTH cyToK. [lo HcTeyeHHH 3TOro CpOKa AaBAe-
HHEe B eMKOCTH cOpacHIBaloT, LIAIlKH-AeTOHATOPEI U3BAE-
KaloT ¥ MUCITRITHIBAIOT UX Ha MOAHOTY AeToHallui. Bpemsa c
MOMEHTa U3BACYCHHA 1IallleK U3 eMKOCTH A0 HX IIOAPEIBa
He AOAJKHO npeBbiiaTsk 0,5 4. HAM HIAIIKH-ASTOHATOPEL
AOAKHEI XPaHHTBCS HOA BOAOH.

AAS HapAeXKHOTro BO3DYKACHHS LIAlUIKU-ACTOHATOPEI
AOMNKHEI OBITE CMOHTHPOBAHBI C A@TOHHPYIOIIHM IIHYPOM
U B COOTBETCTBHH €O cxeMaMH (AAst mautek T-400T).

AonycKaroTca cxeMbl coeaAuHeHus mamek ¢ AL obec-
MeuyHBalollie HaAeKHOCTE MHHIMUPOBaHHA.

K oAHOMY KOHIIY AeTOHNPYIOLero IHypa MoACOeAH-
HAOT HITNAaraToM HAH H30AEHTOH KalCloAb-AeTOHATOp, YC-
TaHaBAMBAlOT Ha NOAPBIBHOHM NAOLIAAKe H IIPOH3BOAAT
B3peiBaHHe. O NOAHOTe AeTOHAIMH CYASAT IO HaAAHYHIO
YIAYGA€HHs B FPYHTE M OTCYTCTBHIO ocTaTKoB BB.

4 BapueHuie paboTs
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Yactb 1. Bapuignnie pabotei #a 3EMHDK NDBEPXHOCTA

[apaHTHUHHBIA CPOK XpaHeHHs HallleK-AeTOHaTOPOB
yCTaHaBAMBaeTCs Ha ABa ropa co AHSA M3roroBaeHusd. I[To
HCTeYeHUHM rapaHTHHHOTO CPOKa XpaHeHHs H He peXke, 4eM
yepe3 Ka’XAble IIeCcTb MecsileB MOCAe ero HCTedYeHMS,
IIallKH Tepep UX HCIIOAB30BaHWeM ITPOBEPSIOT Ha COOT-
BeTCTBHe TpeDOBaHHUAM HACTOSAIIEro CTaHAAPTA.

[Ipn HeCOOTBETCTBHH LIAllIEK-AETOHATOPOB TpeboBa-
HHSIM CTaHAApPTa OHH IOAAEKAT YVHHUYTOKEHHIO TOABKO
HOAPBIBOM B COOTBETCTBHHU C TpeboBaHUsSIMH «EAMHEIX
IpaBuA 0€30MacHOCTH IIPH B3PEIBHEIX poboTax»

MaTepuaA 1aileK-AeToOHaTOPOB SIBASETCS B3PHIBO- U
MoXXapoomnacHbEIM, TOKCUYHEIM BelllecTBOM. [IpeAeABHO
AOIyCTHMas KOHLIeHTpallus TPOTHAA M reKcoreHa B BO3-
Ayxe pabouel 30HBI TPOU3BOACTBEHHBIX MIOMEI[eHHH —
1 mr/m3.

[Ipu paboTe c mWamkaMu CAeAyeT NPUMEHSITh HHAM-
BHAVaAbHBIE CpEACTBAa 3all[UTHl OT IOIapAaHHMs MBIAM Ha
KO’KHBIE IOKPOBEI, CAM3HCTHIE OO0OAOYKH U IPOHUKHOBE-
HUSl B OpraHbl AbIXaHus, [THIIeBapeHHs, a TakXe cobAlo-
AaThk NpaBHAa AMYHOHW I'MIHEeHBl.

PYKOBOACTBO no npuMeHeHuo mamek TII-400

[TpsiMOYTOABHEIE TDOTHAOBBIC IPECCOBAHHBIE MIAIIKHA
TT1-400 maccon 400 r semmyckarotcs no ['OCT 84-1366-76
M UCHOAB3VIOTCS B KadyecTBe B3pPhIBYATHIX BeleCTB MPH
celcMHYeCcKHX paboTax, a TakJKe NpU APYIHX BHAAX reo-
(pu3HdecKux paboT Ha AHeBHOH MOBEPXHOCTH B CYXHUX H
OOBOAHEHHBIX YCAOBHSAX U IPUIOAHBI AASI IPUMEHEeHHS BO
BCeX KAMMaTUYeCKUX paloHax Poccuu. lllamkm ucnoab-
3YIOTCS TaKKe B KayeCTBe IPOMEe>KYTOYHEIX AeTOHATOPOB
[IpH IIPOBEAEHUH OTKPBITHIX B3PLIBHBIX paboT ropHOro U
HeropHoro xapakrtepa. Bpemsa Haxo>XAeHH4 11allleK B CKBa-
JXHHe B OOBOAHEHHBIX YCAOBUAX IIPH BHElLIHEM AABACHHH
0,5 mITa (5 krc/cMm2) He Goaee 10 cyT.

[ToapwbiB 1MIalIeK OCYIIeCTBASIETCS KalClAeM-AeTOHa-
TopoM 1o [OCTy 6254-80 uAu 3AeKTPOAETOHATOPOM IO
[OCTy 9089-75, BcTaBAsieMBIM B CIIEIIHaAbHOE FHE3A0, TAY-
6uHou 65+3 MM u AuameTrpoM 7,7+ 0,58 MM, BEITOAHEH-
HOe C Toplla LallKH.

KancyAb-AeTOHaTOp HAH 3AeKTPOAETOHATOP AOAXK-
HEI TIOAHOCTBIO yTONaTh B rHe3Ae. B 06BOAHEHHBIX YCAO-
BHSX IIOCAE TOMell[eHUs KallCloAs-AeTOHaTopa UAH AeK-
TPOAETOHATOpa B THe3A0 HeoOXOAMMO UIAIIKY MAOTHO

pHADKEHNS

3aMas’aTh CBepPXy THAPOM30AUPYIOUeH MAacTHKOH (HMAM
COAMAOAOM).

[IpsamoyroAsHbie Wamky TI1-400 xpaHSaT B TeueHHe
ABVX AeT. [1o HcTeyeHHH rapaHTHHHOIO CpOKa XpaHeHHUs
HIalleK repej UCIOAbB30BaHUeM UX NPOBepSIOT Ha ITIOAHO-
TY ATOHAI[UH.

[Tpu ATOOBIX omepalMsaX C alllkaM#i AOAJKHa CODALo-
AAThLCS MaKCHMaAbHas OCTOPOXKHOCTD: HEAB3S AOITYCKATh
yAGPOB U TpeHHH.

B npoljecce MOHTa)ka He AOIIYCKaeTCcs CBEpAeHHE,
ckobaeHHe, pa3OHBKa.

[Hlamkn Heob6xoAUMO obeperaTk OT NPAMEIX COAHEY-

HBIX Ay4Yel, OTHsl U HarpeBaHHs.

MaTepuaA IpeccoBaHHBIX LIallleK ABASEeTCA B3PhIBO-
¥ MOJKapoonacHBIM, TOKCHYHEIM BellleCTBOM.

[To cTremeHH onacHOCTH IIPH XpaHeHHWH H IlepeBo3e
mamku TI1-400 oTHOCcaTCs K rpyiie copMecTUMocTH D. [ Ipu
paboTe ¢ LIAlIKaMH CAEAYeT IIPUMEHATEH CIIeI[OAEKAY.

[Ipu HeCOOTBETCTBHHM IpecCOBAHHLIX IIalllek Tpebo-
BaHHUSIM CTaHAApPTa OHHU MOAAEKAT YHHUYTOXKEeHHI0, KOTOo-
poe HeoBXOAUMO IPOU3BOAUTE TOABKO ITOAPEIBOM B COOT-
BEeTCTBHH C TpeboBaHUAMU «EAMHEIX IpaBUA ODe3omnacHoO-
CTH IIPH B3PHLIBHEIX paboTax».

PYyKOBOACTEO IO NPUMEHEHHIO 3ACKTPOAETOHATOPOB
TANna 9A-8

JAeKTpPOAETOHATOPE TUNAa DA -8 IpepAHa3HaYeHBI A
B3pLIBAaHUA 3apsSAOB B3PEIBYATEIX BEIIECTB.

OAEKTPOAESTOHATOPHl TMepeA BhlAaued UX B padoTy
AOAKHBI OBITE IPpOBEpPEeHBl Ha COOTBETCTBHE HX COMNPO-
THUBAEHHUH IIpeAeAaM, YKazaHHBIM Ha 3TUKeTKe YyIIaKoBOY-
HOM TapHI.

B kauecTBe HCTOYHHKA TOKa A\ SA€KTPOAETOHaTOPOB
AOTIYCKaeTCs IPUMeHSTh B3phIBHEIE MAalllHHKH KOHAEHCa-
TOPHOI'O THUIIA, TOCTOSTHHBIN U [lepeMeHHEIN TOK CTaHAapT-
HOM 4acToThl. [IpH B3pBIBaHHM SA€KTOPOAETOHATOPOB B
rpyImnax oT B3pbIBHBEIX [IpHOOPOB odlljee COIIPOTHBAEHHE
3AEKTPOB3PBLIBHOM CETH He AOAJKHO IpeBhIlIaTh IPEeASAOB,
VKa3aHHBIX B AOKYMeHTalliHi Ha B3pEIBHEIE TIPHOOPEI.

BeAnMyHHa NOCTOSSHHOTO TOKa AAS TIOCAEAOBATEABHOTO
coepMHeHUsT 3AeKTopoAeToHaTopoB Ao 100 mwiT. B rpynmy
AOAKHA OBITE 1 A, nipu coepauHeHHH A0 300 1T, B rpynny —
1,3 A B cAy4yae MpUMeHeHHs TlepeMeHHOoro Toka — 2,5 A.
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[IpH coepAMHEHHH 3AEKTOPOACTOHATOPOB B TPYIIIEI
MeCTa COeCAWHEHHS NMPOBOAOB AOAKHBI OBITE HAAEMKHO
M30AHPOBaHBI U3OASIIMOHHOW AeHTOH AN KOHTaKTHBIMHA
sakuMaMH. B KauecTBe HyAeBOH IPYIIIE AAS 3AEKTOPOAE-
ToHaTopoB OA-1-3-T npuMeHATE 3A€KTOPOAETOHATOPEI
MTHOBeHHOTO AericTBusa DA-1-8-T 3ammieHHEIe.

SOAEKTOPOACTOHATOPEI AOAJKHEI XPaHHUTHCA B YIIAKO-
BaHHOM BHAE B CYXHX IIpOBEeTPHBAaeMBIX CKAAAaxX B COOT-
BETCTBHH ¢ «EAMHBIMH npaBHAaMy Oe30IIaCHOCTH IIPH
B3pBIBHEIX paboTax». [[apaHTHHUHEIH CPOK XpaHeHHs 3AeK-
TOPOAETOHATOPOB Oe3 H3MeHeHHUsA HX O0eBbIX KaueCTB —
2,5 ropa co AHSI M3rOTOBAEHHSA.

[Tpy XpaHeHWH CBBILLIE 2,5 AeT [apTHA 3AeKTOPOAETOHa-
TOB AOAJKHa OBITH IIpOBepeHa Ha COOTBETCTBHE HaCTOAIHX
TeXHHUYECKHUX YCAOBHH 110 BHEIITHEMY BHAY, ITO COITPOTHBAEHHIO,
Ha Be30MacHEIN TOK, Ha CTOMKOCTL K BO3ZAEHCTBHIO 3apsIA0B
CTaTHYECKOTO 3AEKTPHUYeCTBa M 10 BpeMeHH cpabaThIBaHHs.

[Tpu moAyYeHUH YAOBACTBOPHTEABHBIX Pe3yALTATOB
HCNEITAHWUYN MapTHA AONYCKaeTcs K IMOCAEAYIOIIeMY HC-
MOAB30BaHHWIO B TeYeHHE TOAa C MOMeHTa HCILITaHUH.

[Tpu oGHapy>KeHUH HeCOOTBETCTBHA TPeOOBAHUAM II0
CTOHKOCTH K 3apsiAaM CTaTHYeCKOro 3AeKTpHYeCcTBa XOTd
OBl OAHOTO 3AEKTOPOAETOHATOpPa NapTHA SAeKTOPOAETOHA-
TOPOB ACIIYCKAeTCH K [IOCAEAYIOIEMY HCIIOAB30BaHUIO AAS
HHULIMMpPOBaHUA 3apsgA0B B MecTax, He OIIaCHBIX B OTHO-
ILIeHU U DAYIKAAIOIIMX TOKOB M 3apsAOB CTaTHYECKOI'0 3AEK-
TPHYECTBa (B TeYeHHe ropa ¢ MOMeHTa HCIIBLITaHUH).

[Npuiealrie B HEropAHOCTE 3ACKTOPOAETOHATOPEI ITOA-
AeXKaT YHHUYTOKEeHHIO B3pbIBaHHEeM B COOTBETCTBHH C Tpe-
6oBaHUSIMH pa3jpera « EAUHEIX IpaBUA De30IIacCHOCTH IIPH
B3pHIBHEIX paboTax».

[lepeHocKa 3AeKTOPOAETOHATOPOB AOAKHAE NPOH3BO-
AMTECS B CIIEIITMAaABHBIX CYMKax (KacceTax), AOIyIlleHHEIX
'ocroprexHapsopoM Poccun.

PYKOBOACTBO 110 IPIMEHEHHIO 3AeKTpoAeToHaTopoB JA-3-H

HernpepoxpaHUTeABHBIE SAeKTOPOAeTOHaTOpEl DA -3-H
npeAHasHaudeHbl AAS OAMHOYHOTO HAM IPYIIIOBOrO B3PhI-
BaHusA BB npu B3pEIBHKEIX paboTax B CYXHX HAH 0OBOAHEH-
HBEIX MecTaX, Ha OTKPHITHIX pa3paboTKax, B 1axTax u pyA-
HUKaX, He OIlaCHBIX IO ra3y M MBIAH.

Ha 6upkax 3AeKTOpPOAETOHAaTOPOB YKa3zaH HOMep ce-
PHUH 3aMeAAeHUs, COOTBETCTBYIOLIUN BpeMeHHU cpabaThl-
BaHUS SAEKTOpPOAETOHaTOpa, corracHo Taba.2 u 6yksa «H».

NERADKEHNHS

AOMOAHHTEABHO AOHHas 4acTk M OOKOBasi MOBepX-
HOCTb THAB3bl JA€KTOPOAETOHATOPOB B 3aBHCHMOCTH OT
CepMH 3aMeAAeHHsl OKpallleHHl B pa3AHYHEBIE [IBeTa.

Tabauua 2
OGozsade- | OraManTenbHas okpacka sameancins | Beicota | Bpema amennenus
HHE CEPHIA | CO CTOPOHBI | CO CTOPOHB! AYTbLIA OKpackM, [mc c
JAMENECHHA | gHa T3 | FTHAB3LI MM
1H Yepuas 15=20 20
ZH Kpacnas 15-20 40
3H Cepas 15-20 60
4H 3enenan 15-20 80
5H Kopuunesas 15-20 100
6H Kenras 15-20 120
TH Benas 15-20 140
g&H Cuusa 15-20 160
9H DponeToBan 15-20 180
10H Yepias 15-20 200
11H Kpacnas 15-20 225
I2H Cepas 15-20 250
13H 3enenan 15-20 275
14H Kopuunesas 15-20 300
15H HKenras 15-20 350
I6H benas 15-20 400
ITH Cuuss 15-20 450
18H DuoneToBas 15-20 500
19H Yepuas 3=5 600
20H Kpacnas 3-5 T00
21H Cepas 35 800
22H JencHas 3-5 900
23H Kopuuiiesas 3-5 1000

DAeKTpUYeCKoe CONIPOTUBACHHE S3A€KTOPOAETOHATO-
pOB, B 3aBECUMOCTH OT KOHCTPYKIIHH 3A€KTOPOBOCIIAaMe-
HAUTeAel U AAMHBI BHIBOAHEIX TPOBOAOB, AOAJKHO OBITH B

IpeAeAax, yKazaHHBIX B TabA. 3.

Tabauuya 3

JlnuHa BRIBOO- INeKTPHYECKOE COTIPOTHRACHHE (no-
HbIX NPOBOAOR, |MYCK HAa CONPOTHEIEHHE [aH C YHeTOM
MC AOrPenHOCTH CPEACTE H3MEPEHHA ), OM
Ot 2000 no 3250 |Or 1.8 no 3.0

Ot 3250 7o 4350 |Or 1,8 00 3,6

Ot 2000 10 4350 |OT 200042

KOHCTpYKIUHA NEKTPO-
BOCTINAMCHHTENR

AecTkoe Kpenaenne
MOCTHE HakaaMBAHMA
FNACTHUNIOE Kpemaenne
MOCTHKE HAKATHBANHA

[TorpebureAasr 00s3aH IPOBOAHTE Ha CKAaAax IpeA-
[IPUSATHH, BEAYIIUX B3pbIBHEIE paboTEl, IPOBEPKY DAEKT-
POAETOHATOPOB B COOTBETCTBHH € TpeDOBaHHUIMH, yTBEP-
MAeHHBIMU «EAMHBIMH mpaBHAaMH 0e3011aCHOCTH IIPH
B3pLIBHBIX paboTax».
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Ha pacxopHBIX CKAapAax B3phIBYATHIX MaTepHaAoB
nepea BEIAGYeH B3PBIBHUKAM 3A€KTOPOAETOHATOPHI AOA-
JKHBEI IIPOBEPSATHCS Ha COOTBETCTBHE BHEUIHEro BHUAA M
CONPOTHUBAEHHS, YKa3aHHOro Ha 3THKeTKe KOpPOOKH.

B KagecTBe HCTOYHHMKOB TOKa AASL IAEKTOPOAETOHATO-
POB AONTYCKaeTCs IIPUMEeHSTh B3PEIBHEIE MAallMHKH KOH-
AEHCATOPHOro THIla U IOCTOSHHBIH TOK.

[Ipu B3pBIBaHWHM 3A€KTOPOAETOHATOPOB OT MpHOOpPa
KBII-1/100m uau ITHB-100 M, aonymennsix ['ocroprex-
HAA30pOM, CONPOTHBACHHE B3PBIBHOH 1[I HEe AOAKHO
npessiliaTk 320 u 380 OM COOTBETCTBEHHO.

[apaHTHilHBI TOK 3A€KTOPOAETOHATOPOB B CAydYae
NpUMEeHeHMsI IOCTOAHHOro ToKa cocrtaBasieT 1 A.

beszonacHEIN NOCTOSHHHIN TOK 3A€KTOPOAETOHATO-
poB — 0,185+ 0,005 A.

Bo nsbexauue 0TKa3oB HPH IPyIINIOBOM B3PLIBAHUH
SAEKTOPOAETOHATOPOB COBMECTHOE IIPUMEeHeHHe APYTHX
MapOK A€KTOPOAETOHATOPORB 3aMpelieHo.

[Ipy coepAuHeHHH SACKTOPOAETOHATOPOB B TPYIIIIEL
MecTa COeAMHEeHHs NPOBOAOB AOAJKHEBEI OLITE HAaAe>XHO
H30AHPOBaHBEI U3OASIITHOHHOM A€HTOH AW KOHTAKTHBEIMU
3aKUMaMH.

B KauecTBe HyAeBOM CepHH AAT 3AEKTPOAETOHATOPOB
SA-3-H npuMenaTe saekropoperoHaTopsl DA-8-2 uAn
SA-8-2K mo TOCTy 9089-75.

OAEKTOPOAETOHATOPEl AOAJKHEI XPAHUTLCHA B YIaKO-
BAHHOM BHAE B CYXHX NpPOBeTpPHBaeMEIX CKAAAaX B COOT-
BeTCTBHH C «EAMHLIME DpaBHAaMH Ge30l1aCHOCTH TPH
B3PEIBHBIX paboTax».

l'apaHTHAHEIA CPOK XpaHEeHHS SAeKTOPOAECTOHATOPOR
6e3 u3aMeHeHHs X GOEBBIX KayecTB — 2,5 ropa co AHS
M3TOTOBAEHHS.

I1py xpaHeruu cBBIIIe 2,5 AET TaPTHS SAEKTOPOAETOHA-
TOPOB AOAJKHA OBITH IIpOBepeHa Ha COOTBETCTBHE HACTOS LM
TeXHHYECKHM YCAOBHSAM 110 BHELIHEMY BHAY, TTO CONPOTHRAE-
HUIO, Ha Oe30MacHLBIN TOK U 110 BpeMeHH cpabaThIBaHMSI.

[1pu noAy4eHMM YAOBACTBOPHUTEABHBLIX PE3YALTATORB
UCTIBITAHUM NapTHs AOIYCKaeTCs K MOCACAYIOUEMY HC-
INOAB30BaHHIO B TeYeHHUE ropa C MOMEHTa HCILITaHHI.

[Ipuiueainie B HeroAHOCTE SAEKTOPOAETOHATOPHI MOA-
ACKAT YHHITOXXEHHIO B3PEIBAHHEM B COOTBETCTBHH C Tpe-
boBanuamu «EAMHEIX npaBUA 6e30M1aCHOCTH IIPH B3PhIB-
HEIX padoTax».

[Tpu oTKase 3AeKTOPOAETOHATOPOB OHM AMKBHAHDY-
IOTCS B3pBIBAHUEM B COOTBETCTBHH C TpeOOBaHHUIMH «EAH-

HEIX ITpaBUA 0e30I1aCHOCTH IPH B3PBIBHEIX paboTax».

[lepeHOCKa AOAKHa MPOM3BOAWUTHCHA B CHEIHAABHBIX
CyMKax (KacceTtax), AonyuieHHbIx ['ocroprexsaazopoMm Poccuu.

PYKOBOACTBO 110 IPMMEHEHHIO SIAeKTOPOAETOHATOPOB
C 3aMeAAeHHeM DA

JAeKTopoAeToHaTop ¢ 3aMepreHneM JA-K3, SA-3A
IpeAHa3HadeH AAS HHUIIMHPOBAHHUA 3apAAOB B3PhIBYATHIX
BellleCcTB IIPH B3PBIBHEIX paboTax B HIaXTax M PyAHHMKax,
He OIIaCHBIX IO ra3y HMAHM IIBIAM, @ TAKXXe Ha OTKPRITHIX
pa3paboTKax, B CyXUX UAH OOBOAHEHHEIX MecTax.

Ha OupKax 3AeKTPOAETOHATOPOB AOAJKEH OBITE YKa-
3aH HOMEpP CepPHH, COOTBETCTBYIOIIIUHA BPEMEHH 3aMepAe-
HHUA S3AeKTOPOAETOHATOPOB (TabdA. 4).

Tabauuya 4

Tan anexroponerona- | Obosuavuenne cepun | Bpema 3a- HomuHaneHOe,
TOPOB JaMeNeHHA MeANeHHA, MC | C
310-K3 1 25 —-

2 50 —_

3 75 —

4 100 —

5 150 —

6 250 —
30-314 7 — 0,50

8 — 0,75

9 — 1,00

10 — 1,50

11 —_— 2,00

12 — 4,00

13 — 6.00

14 — 8,00

15 — 10,00

B KagecTBe HyA€BOM CEpHH 3aMeAAeHUSA AAA DAEKTO-
poaeToHaropoB SA-K3 npuMeHITh 3AeKTOPOAETOHATOPEI
IA-8 (BA-8-3, SA-8-2K).

IAEKTpUYECKOoe CONPOTUBAEHHE 3AeKTPOAETOHATOPOB
IA-K3, SA-3A AOAKHO COOTBETCTBOBATHL 3HAYEHUAM, YKa-
3aHHBIM B TabA. J.

[Mpu nocrynAeHUH 3AKTOPOAETOHATOPOB OT 3aBOAA-
rocraBuMKa norpebureAs obsg3aH NPOBOAUTE Ha Dasuc-
HBIX CKAAAAX MPOBEPKY JAEKTOPOAETOHaTOPOB 110 BHEelll-
HEeMY BHAY H CONIPOTHBAEHHIO B 00beMe 350 LITYK OT KaXK-
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Tabauua 5

Tun JhimHa BeIBOANBLIX ConpoTusiieHHe
WIEKTOPOBOCIUIAMEHHTEN | NPOBOILOB, MM mexkTpogeronaropa, Om
C anactuuseiM kpennennes | Or 2000 no 4350 2,042

MOCTHES HAKAIHBEAHHA
C KECTKHM KpelicHHEM
MOCTHKA HAKAIWBAHHR

Ot 2000 no 3250 1.8=3.0
O 3500 o 4350 1.8-3.6

AOM TIapTHH, B3ATHIX paBHOMEPHO H3 Pa3HBIX SIIUKOB; U3
HUX 60 LWITYK MCIIBITaTh Ha De30TKa3HOCTE.

DAEKTOPOAETOHATOPE He AOAKHBEI MMETh TpeIHH,
BMSTHH, PAKOBHH, KOPPO3UH, HapYIUeHUs H30AAIHOHHOrIO
CAOS [IPOBOAOB C OrOAeHHEeM JKHUABI M 3aMBIKaHHUA Ha M'HAB3Y
TOKOIIPOBOASALIMX 3AeMEHTOB.

DOAeKTpHYeCKOoe CONPOTHBAeHHE 3AeKTOPOAETOHATO-
POB AOAJKHO COOTBETCTBOBATE 3HAYEHUSAM, YKa3zaHHBIM B
TabA. 4.

Ha pacxoAHBIX CKAajpax B3pbBIBYATHIX MaTepHaAOB
nepea BhIA@YeHd B3PBIBHHKAM 3A€KTOPOAETOHATOPEI AOA-
JKHBI IPOBEPSITHCS Ha COOTBETCTBHE CONPOTUBACHHIO, YKa-
3aHHOMY Ha 3THKeTKe KOpPoOKH, ¥ Ha OTCYTCTBHe Tpell|H,
BMSITUH, pAKOBHH, KOPPO3HUH, HapyllleHHe U30ASAIIHOHHOTO
CAOSI IPOBOAOB C OMOACHUEM JKHUAHL.

B KauyecTBe HCTOUHHKOB TOKa AASL SAeKTOPOAETOHATO-
POB AOITyCKaeTcsi IpUMEeHSTh B3phIBHEIE MAallIMHKH U IIPH-
HOopbl KOHACHCATOPHOIO MAHM HHAYKTHBHOTIO THIIA U ApPY-
rie UCTOYHHKH TOKa, AonylljeHHEle ['ocropTeXHapA30poM
Poccuun.

[Tpu B3pEIBaHWUM 3ACKTOPOAETOHATOPOB B rpyIliax oT
B3PLIBHBEIX IpUOOpOB 00lliee CONPOTHBAEHHE 3AeKTpO-
B3PHLIBHOM L]ellH He AOAJKHO MpeBHIIIaTh IPEeAeAOB, yKa-
3aHHBIX B AOKYMeHTallM¥ Ha B3pEIBHEIC TPHOOPHL.

B KaXXABIH 3AeKTOPOACTOHATOP AOAYKEH MOCTYIIAaTh TOK
CUAOH He MeHee | A TpU KOAMYECTBe OAHOBPEMEeHHO B3Phl-
BaeMEIX 3AeKTopoaeToHaTopoB Ao 100 wIt., He meHee 1,3 A
[IpH KOAHMYECTBe OAHOBpEMEeHHO B3phiBaeMEIX 3A€KTOpO-
AeToHaTopoB Ao 300 urr., 1 He MeHee 2,0 A IpH B3pHIBa-
HHM NIepeMeHHEBIM TOKOM.

bezonacHBIN MOCTOSSHHBIN TOK 3A€KTOPOAETOHATOPOR
coctaBasieT (0,18 A B TeueHHe 5 MHH.

HPH COCAMHEHHH JACKTPOAETOHATOPOB B T'PYIIIIHI
MeCcTa CoeAHHEeHHS [IPpOBOAOB AOAJKHE] OLITEH HaACHHO

H30AHPOBAHEI HEIDAHL[HDHHDﬁ AEHTOH MAHM KOHTAaKTHBIMH

mﬁ 3a’KHMMaMH.

NpHADKEHNS e

DAEKTPOASTOHATOPEI AOAKHEBI XPaHUTLCS B YIIaKOBAaH-
HOM BHAE B CYXHX NpOBeTpUBaeMbIX CKAaAax B COOTBeT-
cTBMH ¢ « EAMHLIMH [TpaBHAaMHU Oe30I1acHOCTH IIPH B3PbIB-
HEIX paboTax».

apaHTHIHBIH CPOK XpaHeHHA SAeKTOPOAETOHATOPOB
H6e3 MpUMeHeHHUs UX OOeBHIX CBOHCTB — 2 roja co AH#A
U3TrOTOBACHHS.

[Tpu xpaHeHHUH CBHILIE 2-X AeT SAeKTOPOAETOHaTOPHI
AOAJKHBI OBITH MOABEPTHYTH 3KCIAyaTallHOHHBIM KOHT-
POABHBEIM MCITBITaHHAM.

[Tpuirealine B HEroAHOCTE 3AKTOPOAETOHATOPEI ITOA-
A€JKaT VHHYTOKEHHUIO B3pEIBaHHeM B COOTBETCTBHH C Tpe-
ooBaHUAMH « EAMHEIX mpaBUA 0e30IaCHOCTH IIPH B3PHIB-
HBIX paboTax».

[Tpu OoTKa3e 3AeKTOPOAETOHATOPOB OHU AHKBHAUPY-
I0TCSI B3pEIBAHHEM B COOTBETCTBUH C TpeOOBaHHUAMH « EAU-
HBIX NpaBHA Ge30MacHOCTH IPH B3PEIBHEIX paboTax».

[TepeHOCKa 3A€KTOPOAETOHATOPOB AOAJKHA IPOHU3BO-
AWATECS B CIIeIIHaAbHBIX CYMKax HAHM KacceTax, AOIylleH-
HeIX ['ocroprcxHapzopom Poccum.

PYKOBOACTBO 110 IPUMEHEHHIO AeTOHHPYIOLIEro 3K-
CTPY3MOHHOI'0 BOAOCTOMKOIO IIHYpa

AeToHupYIOUHH WHYP BopocToMKui ALLIS-12I mpea-
Ha3zHayYeH AAST BO3OYXAeHHS CeHCMHYECKHX KoAeDaHHH
IpH NPOBEAEHUH I'eOAOTOPa3’BeAOYHEIX paboT MeTOAOM
AMHHUH HellpephIBHEIX HCTOYHHKOB (AHH) ars nepepaun
AeTOHallU¥ Ha paccTOAHHeE.

TexHuuyecKHe A@HHEIE:!

1. Macca cepAlleBHHB Ha | M mwHypa — 12,5 r nipo-
aykta mo OCTy 84-1189-76.

2. CkopocTs AeToHanuyd — 6000 —6500 m/c

3. [NpouHocTs Ha pazpelB — 100 krc.

4. TemnepaTypHBIH AMana3zoH npuMeHeHuss — oT — 50
Ao +80 °C.

5. Aanna ALl — ot 50 Ao 500 M.

O6oA0YKa UTHYpa — MOAMITHACHOBAS KOMIIO3HIIHS,
obBecneynBarollas BOAOCTOMKOCTE B TeueHHue 24 4acoB Ha
raybune 1 m.

[1Iayp ALLI3-12I anarorudeH mTaTHoMy mHypy ALLLA,
H3rOTOBAEH C BBEACHHS ollepalliH IIPOKATKH.

[HIayp ALLD-12I' nepemaThiBaeTcsd Ha pacXxoAHBIE
GapabaHBl H yCTaHaBAUBaeTCd Ha YKAaAUMK. [locaepHnH,
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ABHUTasiCb BAOAbB HaMe4YeHHOHN TPacChl, YKAAGABIBaACT HIHYP
Ha MMOBEPXHOCTh 3eMAH. [1o oKOHYaHHH YKAGAKH K IITHYPY
MIPHCOEAHHSIIOT 3AeKTOPOAETOHATOP.

KpeliaeHHe 3AeKTOPOAETOHATOpAa MPOU3BOAUTCA 1ITIa-
raToM B Ha4aAe CeTH AOHEIIIKOM 3AeKTOPOAETOHATOpPA 110
HalNpaBAEHHIO paclpocTpaHeHusa AeTOHAIlHOHHOW BOAHEL.

Kpenaenue saneKTopopAeTOHaTOPa MPOU3BOAUTCSH TOAL-
KO ITPH ITOAHOCTBIO COEAMHEHHOH U pa3A0’KeHHOM cxeMe.

CoeapnHeHHe OTpPe3KOB IIHYpa NPOU3BOAUTCS MOpPC-
KHM Y3A0M H BHAKAGAKY.

[Tpu MOHTake U pacKAapKe CXeMEl He AONYCKaeTcs
oOpa3oBaHHe MeTeAb, fepernboB, OCTPLIX YTAOB, H3MEHS -
IOI[UX HalTpaBAeHHe AeTOHallMOHHOH BOAHHI.

[Ipu noAyuyeHMHU mapTHI MOTPeOUTEAeM TPOU3BOAHNT-
Csl KOHTPOAB C IleABIO TPOBepKH paboTocrnocoOHOCTH H3-
ACAWS.

[IpaBHABHOCTE YIIAKOBKH IIIHYPa ¥ KOAMYECTBO OYXT
B yITaKOBKe MpOBepsiioT BHEIIHUM ocMoTpoM. [IIHyp AoA-
JKeH OHITE CBepHYT B OyXTHL. [IpH 3TOM B COOTBETCTBHH C
TEXHHYECKHUMH YCAOBUSIMH AOIIYCKAIOTCS OYXTHI, COCTOS-
Hiie U3 OTAEABHEBIX O0Tpe3KoB. Ha KoHIjax miHypa AoAKHEI
OEITE OAeTHI O6KaThle KOATaYKK. AOTyCcKaloTCs He3Hauu-
TeAbHBI€ HAllABIBBI, BMSITHHEI, 3aAMPHI, apaluHEl, He
Hapylulaionne repMeTHYHOCTH IIHY pa. O6keM npoBepsie-
MBIX HIHYPOB — 3 % OT nocTynaeMoy NapTHH.

BocrippuMYHBOCTE ¥ TOAHOTa A€TOHAI[HH TIPOBEPSIIOT-
Csl MyTeM 3-KpaTHOTro MOApPLIBa OTPe3KOB HIHYpa Ha I1o-
BepXHOCTH. ABa oTpe3ka ALl AAMHOM 1o 3 —5 M KaXKABIH
NPUCOEAHHSIIOTCS ADYT K APYTY BHAKAQAKY U TTOAPBIBAIOT-
Csl OT 3AeKTopoAeToHaTopa THna 3A-8, TakyKe ITOACOeAH-
HEeHHOTO K OAHOMY U3 OTPe3KOB BHAKAAAKY.

AeToHalKMA BCeX OTPe3KOB AOAKHA OLITE NOAHO. B cay-
4ae OTKa30B MIPOBOAAT UCIBITAHUS B YABOCHHOM oOBEME.

[Tpu HEYAOBACTBOPUTEABHEIX Pe3yALTaTaX [1OBTOPHBIX
HCIIBITAHHH COCTABASIETCH B YCTAHOBACHHOM [TOPSIAKE aKT
PeKAaMalMH U BO3MOXXHOCTH AaABHEHIIIero MCIoAbL30Ba-
Hust ALl onpepeAsieTcs COBMeCTHO € 3aBOAOM-HATOTOBH-
TeaeM M BHUITHB3priBreodusukoii.

[IIayp TpaHCcOpTHPYIOT BCEMH BUAAMU TPAHCIIOPTa.

TpancnoprupoBaHve M XpaHeHHE WIHYpa AOAXKHEI
NPOU3BOAHUTE B COOTBETCTBUM C «EAMHEIMH IpaBHAaMH

m“ be3omacHOCTH NpH B3PBEIBHBIX paborax». [lepeBoska as-

TOMOOHMABHEIM TPAaHCMOPTOM AOAJKHA OCYIECTBASITECS B

cooTBeTCTBUHU ¢ «IIpaBHAaMK NepeBO3KH B3pHLIBYATEIX Ma-
TEpPHAAOB aBTOMOOHABHEIM TPAaHCIIOPTOMDY.

PYKOBOACTBO N0 MPpHMEeHEHHIO 3AeKTOopo3aKurare-
A€H OTHeIlpoBOAHOro mHypa 23-O11

DAEKTOpO3a’KHTraTeAH OrHellpoBoAHOro wxHypa 33-0L1
NpeAHa3Ha4YeHBl AAS 3aKUTaHUs OTPe3K0OB OTHelIpOBOAHO-
ro IHypa U YepHOro [opoxa B CyXHX MecTax, KpoMe L1axT,
OIIACHBIX IO ra3y WAHM IBIAH, a TakK)Ke AAS 3aAeHCTBOBaHHSA
NaTPOHOB 3aKHraTeAbHbIX OyMakHbIX 31 1-b no TY 84-206-81,
[IpH TeMmepaType oKpyxKarwlleil cpeasl oTr —40 °C a0
+:H0 T

Ha ckaapax nmoTpebuTeAer mocTynawliue MapTHH
U3AEAHH AOAKHEI OBITE IIPOBEpPEeHEl HaPYKHBIM OCMOTPOM
Ha 1IeAOCTHOCTE SLIHKOB U MapKHPOBKH.

Ha pacxoaAHBIX CKAaAaxX B3pEIBUATHIX MaTepHaAOB
rnepea Belpauel B3PbIBHHKaM H3AeAHs AOAJKHBI OBITE OC-
MOTPEHEI 10 BHEUIHEMY BHAY Ha COOTBETCTBHe TpeboBa-
HugaMm TY 84-207-81, npH 3ToM He AOIYCKAKOTCA HEBOCCTa-
HaBAMBaeMble IMOMATOCTH IHAB3El, IpyOLle TpelUlHHEl H
CKOAEI COCTaBa, H IPOBEPEHEI [10 9AeKTPUYEeCKOMY COIIpPO-
THBAEHHIO, KOTOpOe AOAJKHO OBITBH B npepeaax oT 1,6 po
3,0 Om.

[Ipu npuMeHeHHU B 3AeKTOpo3akurateab 23-OILII
BCTaBASIIOT OTPe30K orHenporoaHoro mHypa ('OCT 3470-80)
AO VIIOpa H CKpellASIIOT IyTeM oOxKaTasi AyAblla IO MeTaA-
AHYECKOH BTYAKE.

Cpeskl OrHenpoBOAHOTO NIHYPa AOAJKHEI OBITE CYXH-
MM, pOBHBIMH, 6e3 BHUCSALIEHd ONAETKH U HaXOAUTHCS B
OAHOM MAOCKOCTH. He ponyckaeTcs nonapaHue BOABI
BHYTPE FT'HABL3HI.

B KayecTBe HCTOYHHKOB TOKa AASI 9A€KTOpO3a’kurare-
Aert D3-0OlLL pazpenaeTcs NpUMeHSTE B3PEIBHEIC ITPHUOO-
PEBI, AOTIYIIIeHHBIe B YCTAHOBAHHOM ITOpPsSIAKe.

[Ipuleailivie B HeroAHOCTh M3AEAHS ITOAAEKAT YHHY-
TOXKEHHIO CKHUTraHWeM B COOTBETCTBHHU C TpeOOBaHHUIMHU
« EAMHEIX TpaBUA Ge3011aCHOCTH NPH B3PEIBHEIX paboTax»,
aHAAOTHYHO VHHYTOKEHHIO OTHEIIPOBOAHOI'O IIHYPA.

be3zoTKa3HBEIN TOK NPH NOCAEAOBaTEABHOM COepAMHe-
HHHA HM3AEAMH B CAyYae NIpUMeHeHHs NOCTOSHHOIO TOKa
coctaBasieT (1,00=0,02) A.

BesonacHE ToK u3paeAnd cocTaBageT (0,1852+0,005) A
MpH NPONyCKaHWH ero B TeYeHHe 5 MHH.
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Fel 1A% | Yacts 1. Bapbiensie paboTel Ha 3EMROA NOBEXHDCTA

[Ipu coepAMHEHHH U3ACAHI B I'PYIINTY KOHLILI IPOBOAOB
AOAKHBI OBITE 3a4HIIeHBl, @ MeCTa COeAUHEeHUS IIPOBOAOB
AOAKHEI OBITh H30AUPOBaHbl KOHTAKTHBIMH 3a>KHMMaMH,
HU3TrOTOBACHHBEIMH 110 KOHCTPYKTOPCKOH AOKYMEHTAlMH,
VTBEPKACHHOH B YCTAHOBAEHHOM MOPSAKE.

ABa 3a4HIlIeHHEIX IPOBOAA OT ABYX U3AEAMH CKPYTHTh
MeXXAYy CcoDOH ABYMS-TpeMs BMTKaMH, BCTABHTH BHYTPh
3a’KMMa, KOTOphId BpyuYHYio nepernbaercs Ha 180° u npu-
JKaTh COeAMHeHHe IIPOBOAOB.

M3penust AOAKHEL XPaHUTHCS B YIIAKOBAHHOM BHAE
Ha CYXHX NpOBeTpHUBaeMBIX CKAaAaX B COOTBETCTBHH C
« EAMHBIMU IpaBUAAMH 6e30I1aCHOCTH IIPU B3PEIBHEIX pa-
DoTax».

[[apaHTUHMHBIN CPOK XpaHeHHs yCTaHaBAMBaeTCs Ha
1,5 ropa c AaTel H3TOTOBAEHHMS B YIIaKOBKE NIPEATIPHATHS-
M3rOTOBUTEAS.

Ilo ncreyennn rapanTuiHoro cpoka 60 uspeAuit npo-
BepsAIOT 110 BHEIIIHEMY BHAY U Ha 6€30TKa3HOCTh AeHCTBUS
Ha cooTBeTcTBHe TpeboBauuam TY 84-207-81.

[Ipu yAOBAETBOPHUTEABHEIX pe3yAbTaTax UCHBITaHUH
paspeniaeTcs IpUMeHeHHe U3AeAHH B TedeHHe b MecsieB
nocae npoBepkH. [1o ucrteyenuu 6 MecsilieB H3AEANS TTOA-
AeXaT YHUYTOKEeHHUIO B COOTBETCTBUH ¢ TpeboBaHUSMH
«EAMHEIX TpaBUA 6e301IaCHOCTH IPH B3PEIBHEIX paGoTax».
[lepenocka U3apeAU it AOAJKHE TPOU3BOAUTECS B CIIEIIHAAL-
HBIX CYMKax (KacceTax), AOyleHHBIX ['ocroprextHaa3zopoMm
Poccumn.

HMspeans oTHoCATCS K rpylie coeMectumMocTtH C.

PYKOBOACTEO IO NMpPHUMeHEHHIO NMaTPOHOB 3a’kHra-
TeAbHBIX OyMaKHbIX 311-b

[TaTpoHH! 3axxurareabHble OyMarkusie 3[1-B mpeanas-
Ha4yeHBI AAST CIKHTaHUS (C TOMOIBIO OTPe3Ka OTHEIIPOBOA-
HOTO LIHYpa) Ny4YKa OTPe3KOB OrHeIlpOBOAHOTO HIHYPA,
MOMeIl[aeMOTro B THAB3Y, H AOITYCKalOTCsAd K IPHMEHCHHIO B
CyXHUX MecTax, KpoMe LIaxXT, ONAaCHKIX 110 ra3dy UAH MEIAH,
IpH TeMmnepaType okKpyXawlilueil cpeasbl or —40 °C ao
-+ 50 °C.

B 3aBHCHUMOCTH OT KOAMYECTBa MOMelllaeMEIX B IaT-
POH OTPEe3KOB OTHeNpoOBOAHOro HIHypa natpoHskl 3I11-B
MOCTABASIIOTCS OAHOTO M3 IISTH HOMEpOB, YKa3aHHBIX B

“ﬂ Tabauie 6,

NIpRADKENNS T

TaGauua 6
Homep | Yeanosuoe obosna- | KonHgecTso NOMEUaEMBIX OTPEIKOB
naTpola | uenHe naTpona OTHENPOBOANOND IWNYP4A, WT
1 3M-b-1 ao 7
2 311-b-2 6-12
3 301-b-3 13-19
4 311-b-4 20-27
5 311-6-5 28~37

Ha ckaapax noTpebuTeAeH IMOCTYIalliHe IIapTHH
natTpoHOB 3[1-b AOAKHEI GHITE NpoBepeHbl HapPYKHBIM
OCMOTPOM Ha LEAOCTHOCTE SLIMKOB U MAapKHPOBKH.

Ha pacXoAHBIX CKAAQAaxX B3pbIBYATHIX MaTepHaAOB
repea BeiAaueil B3peIBHHKaM naTpoHbl 311-b AoAKHEI GBITE
MpoBepeHkbl 0 BHelllHeMy BHAY Ha COOTBeTCTBHe Tpedo-
paHusaM TY 84-206-81, npH 3TOM He AONNYCKalOTCs: HEBOC-
CTaHaBAMBaeMEIe IOMSITOCTHA TMAB3EL, 'PyOBle TPeIUHEL 1
CKOARBI COCTaBa.

[Tpu npUMeHEeHHH B IaTPOH 3a’KUraTeALHEIN OyMark-
HBEIF BCTaBASIIOT AO YIIOpa Ny4OK OTPe3KOB OTHEIIPOBOAHO-
ro mwHypa (TOCT 3470-80), KoAMYeCcTBO KOTOPBIX, B 3aBH-
CMMOCTH OT HOMepa [IaTpoHa, AOAKHO HAXOAHTLCH B IIpe-
AeAax, YKazaHHEIX B TabAulle 6, H 3aKpellAsSIOT pe3HHOBEIM
KOABIIOM HMAHM IUTIaraToM.

Cpe3sl OrHENIPOBOAHOTO HIHYPa AOAYKHEI OBIThH CYXH-
MH, POBHBEIMH, 6e3 BUCSIEH CIAETKH H HaXOAHUTHCH B
opHOM TaocKocTH. [TomapaHWe BOARI BHYTPL 'HAB3bI He
ponyckaeTcs. B myuke 3akuraroT opAuH oTpe3sok OILII.

[lTarponsl 311-b A0OAKHEI XpaHUTECHA B CYXHX IIPOBET-
pHUBaeMEIX CKAAAaX B COOTBETCTBUH ¢ «EAMHBIMHM IIpaBH-
AamMu 6e30MMacHOCTH ONPH B3pPEIBHEIX paboTax», He AOMycC-
KaeTCsi XpaHUTE NTaTpOHEL 6e3 YIIaKOBKH.

[apaHTUHHBEINA CPOK XpaHeHUs YyCTaHaBAHMBaeTCs
2 TOAA C AATHI U3TOTOBAEHHS B yIaKOBKe INPEAITPHSITHS-
H3TrOTOBHTEAS.

[To UcTeyeHWH rapaHTUMHOrO CpoKa IaTPOHEI B KO-
ayecTBe 60 WITYK NMpoOBepsiOT IO BHelLIHeMY BHAY H Ha
6e30TKa3HOCTb AGMCTBHSA Ha COOTBETCTBHE TpebOBaHHAM
TY 84-206-81.

ITpH YAOBAETBOPHMTEABHEIX pe3yAbTaTaX HCIBITAHHH
AOITyCKaloTC K AaAbHeHlIeMy HCIIOAB30BaHHIO B TeYeHHe
6 mecaues. I'To ucTeyeHnn b MecslieB MaTpPOHEI TIOAAEXKAT
YVHHUYTOXXEeHHUIO B COOTBETCTBHH C TpeOoBaHHUAMH « EAMHBIX
npapuA 6e30NacHOCTH IPH B3PBEIBHEIX paboTax».
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[lpuiiealnive B HerOAHOCTE [IATPOHBI TOAAEXKAT YHHY-
TOXeHHIO CJKHMI'aHHeM B COOTBETCTBUM C TpeOGoBaHHUAMH
« EAMHBIX TIpaBHUA 6e3011aCHOCTH ITPH B3PBIBHBIX paboTax»,
AHAAOTHYHO YHHUYTOXKEHHIO OTHEIIPOBOAHOTIO IIHYpa.

[lepenocka natponos 3I1-b AoAKHaA TPOU3BOANTECS
B ClIellHaAbHBEIX CYMKax (KacceTax), AONyIIeHHBIX [ocrop-
TeXHap3opoM Poccumn.

[laTpoHBEI MOT'YT XpaHHTLCS U TPaHCIOPTHPOBATHCH
COBMECTHO C B3phIBYaTEIMH MaTepHaAaMHu IPYIINEl COBMe-
crumocte B u D.

[TepeyeHs 3apsIAHBIX KOMIIAEKTOB AASI TPOCTPEAOY-
HBIX B3PBIBHBIX anmapaToB ¥ ceCMOpa3BeAOUYHbIX paboT

fipunoxeHns
| 2 3 4 3 {3
12 T A. O4-1-40v127, |G TY 41-12-012-87 | Maxcumannioe JaRdeHHe —
BK-150M | 19.05.88 58 mlla, Temnepatypa — 100°C:
BPEMA HAXOKICHHA B TTpedcib-
HBIX venosuaX do | 9.
13 ALC-200Y (04-140/1178, |G TY 414-234-87 MakcHMansHOC JaBlICHIE —
09.06.39 58 mlla, remneparypa — 100°C:
EPEMH HAXOKIEHHNE B HFE_..’_IEIIE--
HulX ycnoeusx no TY
Sapaan cefcMUYCCKHE
14 | Axpanan Nell-22/59, |D TY 2066498-03- |B cksamuHax npu ceficMopasse-
AMC ot 09.03.92 o1 aoviiax paborax
15 |3C70H Nell-2H104, ID TV 41-12-080-9]1 |B ckeamHHAX NpH ceiicMopazbe-
ot | 1.03.93 OOYHEIX paborax
16 |3YC-T1.0 |Nel1-22/60, |D TY 3.7510103-90 [B cyxmux ckpakHHAX (THAPOCTA-
ot 09.03.92 THYecKoe dapicHue 5 mlla) npu
celicMopasenoIHuX paboTax
IlaTpolbl BIpEIBHEIE
17 {[1BI'Y 20077, B 1500-000 TY, Ilns Bo30yRICHNA JETOHALITH
01.06.77 TV 84427-73, IapAdes Topned, nepdopatopos
TY 41-366-71 H Op. Higenuil npy mpocTpenoy-
HHIX paboTax
18 [I1I-170 315734, B TY 41-03-1186- |/lns nHAURHPOBAHAA 3apALN0OE
19.12.84 84 MpH NPOCTPENOYHO-BIPEIBHEIX
paboTax
19 |IBIIO-M | NaO4- 140/ B TY §4-1212-90 Jina HHHUHMPOBAHMA 3ap4 L0B B
177 ot EOPTTYCHBIX KYMY/ISTHBHEIX
02.06.89 nepopaTopax
20 |NIBIIA-H Nell-22/174, |B TY JHLIB Aas npHMEHEHHA B 3aIK-
ot 19.05.92 T73955.501 IIEeHHOH CHCTEME BIPHIBAHHA B
HETEPMETHYHEIX TepdopaTopax
[Hamkn ana ceficMopaIBelotHbIX paboT
21 |I'TII-300- | Nel0-03/125, |D TY 75-11903- B cksamunax mpH reodurintec-
KI' ot 03.03.95 525-91 KuX paboTax B ceficMopaipenKe
22 I I'TIIN-400, | Nel11-22/364, |D TY 7511903-623- |B ckBaxuHax npH reodHImgec-
I'DI1-400 |or 22.07.93 93 Kix paboTtax B ceficMopaisenke

Ne |Hanmewo- |Homep, aarta ; MOCT (TY) OcobenrocTi, yenoBHA NpHMe-
BAHHE paspcmcuua | 3 2 HEHHH
(xypuanswo- | £ 5
ro nocTasos- | 5 =
ACHHS) ELe
= = =
1 2 3 4 5 ]
3apajin 448 NPOCTPENOYHKY BIPHIBHBIX aNTapaTon
1 (43C Ne4-]- D TV 84-402-49-90 |B cxsamnuax npH ceilcMopaise-
407309 109HBIX pafoTax
2 |30BK-45 |Ned-27/480 |D TY 41-12-053-90 |B nepdopatopax
or 30. 12.81
3 |3IIK- 105-7 | 397/88, D TV 41-12-1310-86 | B KOpnyCHLIX KYMYISTHEHLIX
25.05.88 neppoparopax
4 |3MK-105-B |200/77, D TY41-12-101-93  |B nmepdopatopax
01.06.77
3 |3[IKO-40E | Ne04-1-40/73. |D TY 41-12-101-93 | B nepdopatopax MKQ-42 no-
ot 19.02,90 EEIMICHHOTO JaBNeHHS
6 |31IKO-730 |Me04-7/406, |D TY 41-12-029.94 |B nepdopatopax
or 13.09.92
7 |3[KC 200077, D TY 41-12-086-92, |B nepdopaTopax
01.06.77 TY 41-03-7T14-76,
TY 41-03-796-77
8 [31M1-200 J89/88, ¥ TY 41-12-101-93 |B nyaceux nepdopatopax
18.02.88
9 |3TIIT 2000717, D TY B4-253-88 B Topneaax
01.06.77
3apAasl NOPOXOBLIX FCHCPaTOPOR (3KKYMYIATOPOB) A2RTCHHA
10 . 200/77, G TY 41-12-123-95 |MakcuMansioe gagmenne — 58
BK-100M  [01.06.77 Mila, Temnepatypa 100 °C:
BPEMA HAXOMACHHA B NIpeaeTs-
HLIX YCNOBHAX 70 | 4.
11 ([T A. 200077, G TY 41-12-1 19-95 | Makcumaasioe JapaeHime — 58
BK-150 01.06.77 Mlla, Temnmeparypa — 100 °C;
BPEMA HAXOXKICHHA B NIPeleihb-
HMX YCIOBHAX J0 3 4.

lpunoxenne 7

[IlepeyeHb CPEACTB MapPKHPOBKH KallCIOAEH-AeToHa-
TOPOB M 3A€KTOPOAETOHATOPOB

n/m | Hasmenosanse npufopa. | Homep cenaerens- | Haznauenwe w ofnacts npumenenys
Henonnenne cTBa {pazpelenna),
1873 AOMYyCKa
1 2 3 4
1 | MapxipoBounas ronoska | Pazpewenue Hymepauma kancione-1eroHaTopos |
MI'IL No (4-35/49 or WIEKTOPOIETOHATOPOR, HENOIEIYEMLIX
14.02.96 Ha IEMIT0H NOBEPXHOCTH M B IIAXTAX,
OIACHKIX ¥ HE OMACHBIX MO Fa3y WiH
MBLTH
2 | Mapxupatop Paspeieime Hymepaumns kancinieii-1eroHaTopos i
ME-BH3-M Ne 41491 or WIEKTOPOIETOHATONOE B MC-
10.06.91 TALIHYECKHX TWIL3AX, HCMONBIVEMEIX

Ha 3EMHOM MOBEPXIIOCTH H B WIAXTaX, e
OTMACHBIX [10 Iasy WIH LA
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Yacte 1. Bapmonsie paboTel 3 3EMAON NOBEPKHOCTH

2 3

4

(uepr. 71 07.77 48 or 05. 10.84
1.00.00.00)

Mackuposounias rososka | [Tocranornenne Ne | Hymepauns kancioiied-1eToHaTopos H

ANEKTOPOAETOHATOPOE, HCMOMBEIYEMBIX
113 IeMH0i NOBEPXHOCTH H B IAXTax, e

OMNMACHLIX 00 razy WiH NkUTH

[TepedyeHb CMECHTEABHO-3apPAAHBIX YCTPOHCTB

'

Haumernosanne |[daTa m HOMED KYPHAIL-
YCTPDHCTBRA HOTO MOCTAHOBIEHME

Haanavenne, VCIOBHA NMpHMEHCHHA

EHEGHTEJTEHD*EEPIJID‘IH BIC MAdllIHHKLI

Axaaron 1¥T Ne 11-22/8 o1 27.01.92

Ilns warorosnesus sogocoepkamnx BB u
IAPAMAHNA HMH CKBARHH Ha 3eMHOHA no-
BEPXHOCTH

Agxpaton 3 Ne 398/88 o1 02.09.88

Jlng warorosncHus sogocodepxamnx BB u
JAPAKAHAA HMH CKBAXKMH Ha 3eMHoft mo-
BEPXHOCTH

3 | Axsaton 3M NeOS-10/125 o7 04.03.96 | /dns M3roToBNeHES aKBaTONOB H JapisaHus
HMH CKBA®HH Ha IEMHOH MOBEPXHOCTH
4 |M3-3BA NeO)5-1-40/116 o7 Ili% H3rOTOBAEHHA H IEPEBOIKH BOAOCO-
15.05.90 nepaxaiix BB 1 3apaKanHs MK CKBa#HH
Hi 3eMHOH MOBEPXAOCTH
5 |M3B-8 Ne()5-1-40/16 ot 19.01 .90 | Jas H3roTOBACHHA TOPIMHTOE H 3apA#a-
HHA MMH CKBaXHH Ha 3EMHAQI NOBEPXHOCTH
6 |M3B-20 Ne 404/89 o7 04.04.89 Jna HIrOTOBAEHHA MOPIMHTOR H JAPHIKE-
HHA HMH CKBAKHH Ha 3IEMHOH NOBEPXHOCTH
7 |Hopamur- 1Y Ne367/87 or 28.01.87 Jins HITOTOBNEHHA MOPIMHTOB H 3apKa-
HHA HMH CKBRXKHH Ha 3eMHOHR NOBEPXHOCTH
8 |M3-3B Nel79/76 or 03.06.76 Jlns mepero3Ixky H WIrOTOBNEHHNE BOAOCO-
nepaamux BB u apmsanns uMin CKBAXKHHE
Ha 3EMHOI MOBEPXHOCTH
9 |M3-36-B n M3- | Ne05-1-40/202 or i nepeBoIKH KOMTIOHEHTOR rpa-
48 28.05.9] "HynmHpopaHHeX BB, marotosnenna taknx
BB # 3apakaHHA HMH CKBaXKHN Ha 3eMHOH
NoBEPXHOCTH
10{C3M-8 Nel1-22/119 or 13.04.92 | Jing w3roTORIEHHS NOPIMHTA H 3apAKAHHR

HM CKBAKHH Hi 3IEMHOM MOBEPXHOCTH

CMecHTelLHBE

AHDEEH

Crauwonapnas Ne08-10/403 o1 01.08.95
YCTAHOBKS THMA

Ins npuroToBNEHRS Yriccodepkainx
rpanyanposanieix BB tana -5 Ha seMHOf

"ABTOCMECHTENR NOBEPXHOCTH

2 | CraunnonapHas Ne02-1-40/511 or [n3 NpHrOTORTEHHA BIPLBUATEIX BEILECTE
YCTaHOBKA 14.12.87 tna AC-JIT na semnoft nosepxHocTH U B
YH-2 nojieMHEIX BRpaboTRAX, HE OTIACHEIX TT0

raidy HiaH NMeUTH

Yacte 2

METOAbI H NAPAMETPb
NPOBEAEHHA B3PbIBHbIX PABOT



Inasa 1
DGUHE CBEAEHMA

! 1.1. KnacCH{IMKaumn rpyHToB

Kaaccarmeaums rpyatos no CHully

OnepaTHBHOEe HOPMHpPOBaHWe OYPOB3PHIBHEIX padboT
Ha ITOBEePXHOCTH NPOU3BOAUTCS C YYeTOM (DU3HUKO-MeXa-
HUYEeCKHX CBOMCTB rpyHToB. HanboAee miMpoKoe pacnpo-
CTpaHeHHWe NOAyYHMAA KAacCHPUKaLUA PU3HKO-MeXaHM-
YeCKHUX CBOWUTB I'PYHTOB B 3aBUCHMOCTH OT Pe3yALTaTOB
npobHoro OypeHus 1 M minypa 6ypUALHEIME MOAOTKaMH
cpeAHen macchl (kKaaccudukanusa no CHully), mo koto-
pOH OoNpeAeAsieTCs TpyIa rpyHTOB.

I'pyrT — 00001I6HHOE HaAaHMeHOBaHHe BCeX BHAOB
IrOPHBIX IIOPOA, ABASIOUIHUXCH 0O BEeKTOM HHXEeHEepHO-CTpPO-
HTEABHOU AeSITEABHOCTH YeAOBCKA,

Tabauuya 1.1.
Khraccnduranns rpyaros no CHully
" N by Bpema anctore
HanmenoBanue B XapaKTepHCTHEA HOCTE TPYHTOB B Gyperns.l i ippain
WITypa OYPHALHEIM | IPYHTOB
TPYHTOB CCTOCTACHHOM : Ay (
IANETAHMH, KM TTP-200T. wws poa)
] 2 3 4
AnceponuThi:
HU3KOM NPOYHOCTH 1500 3.1 v
MATOOPOYHEIC 2200 3,2-3.9 hd
AHCHAPHA NPoyHb 2900 4-5.3 Vi
ApPrujiHTsl:
IHTYATEIC, MATCNPOYHKE 2000 3.2-30 v
MACCHBHEIE, CPEAHEH NPOYHOCTH 2200 4-53 Vi
DOKCHTH CPENHER MPOYHOCTH 2600 4-5,3 Vi
THIIC MAJONPOYHBIH 2200 <3,1 1V
[nwna;
MATKO- W TYyronnscTuuuas 6e3 npumeceit 1800 - 11

]
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YacTe 2. METOABI W NApaMETPbl MPOBEAEHMS B3phiBHbIX pafor

ITpogoaxenue mabauust 1.1.

fnasa 1. DOuwe coEABHNS

[Npogoaxenue mabauus 1.1.

2 2] 4

FpysTsl JCIHHKOBOTO MPOHCXOMICHHA (MOpeHHEIE), ATTIOBHANBHBIE, NENOBHANLHBIC H
MPONOBHANEHEIE OTIOKCHHA!

1 F 3 4
TO AE, C TPHMECKIO eDIE, ranLKm, 1750 - Il
I'l_'IEtEI[H HITH ET[H“"ITL'.JILI![L]I’"H M}"El}pﬂ. 0
10%
TO *e, ¢ nprMecko bonee [0 1900 - 111
NONyTeEplad 1950 = il
rBepas 1950-2150 - vV

['paEHHHO-TANEYHLIE TPYHTE] NPH paMepe YacTHIL:

< B0 MM 1750 - I
= 80 Mm 1950 - 111

[ pynut pacTuTeLIIOrO CIOA:

03 KopHei 1 npuMecei 1200 — 1
C KOPHAMH KVCTapHHKa H JEpPEeBLEB 1200 - 11
C NPHMECKIO TPaBuA, WedHA WK CTPOK- 1400 - |

Tensnoro Mycopa ao 10%

FpyHThl BEYHOMEPA/TEIE H MHOTONETHEMEP3NEIE MOPENIIEIC, ALTIOBHANLHEIE, STIOBHANLHEIE
H NPOTHOBHATBHEIE OTIOWEHHA;

PACTHTEALIEIA CNOH, Topd), saTophosan- 1150 - v
HBlE TPYHTE;

NeckH, CyNecH, CYTMHHKH H rauHa be3 1750 = Vv
npHMeceH

I"p:,er JEIHHECBOIO MPOHCXOAEIENHA [Hﬂpﬂllllhlt}, ANTHOBHANEBHEIE, JCTIOBHAIBHBIE H
NpanOEHAILHLIE OTIIOHEHHN

MOPEHHBIC [PYHTEI, ATTIOBHANLHBIE, 2300 - Vil
NeTHEHANLHEIE W TPONIOBHATEHLIC
OTHEHECHHS
C cofepRaHHeM KPYNMHOODAOMOYHBIX 2300 - Vil
srnroveHHH o1 50 g0 65%
TO %€, C COIepAKannem KpynHoobnoMoy- 2500 - Vil
HBIX BEIOMeH Ui Donee 65%
Huabaz:

CHIBHOBLIBETPHBIINICH, MAJIONPOYHKH 2600 6,8-9 Vil
crabosLBETPHBILHIICH, MpOYHLIH 2700 9.1-11.4 IX
He 3aTpoHYThIH BRIBETPHBAHHEM, DYCHD 2800 11,5-15,2 X
NpoYHLL
HE 3aTPOHYTEI BEIBETPHBAHACM 2000 >= 15 Xl

Honosmur;
MATKH{T, MOPHCTLI BLMBETPHBIIAACS, 2700 4-53 Vi
cpedHEH TIPOYHOCTH
TpovHLIEH 2800 5.4-6.7 Vi
OueHb TPOYHBIT 2900 6,8-9 VI
| ApecEa B KOPEHHOM 3a/1CraHHH (amoBmit) 2000 3.2-39 v
| ipecssHLIA CPYHT 1800 <3,] v

IMecBHE (CeprniaHTHH ).

MOPEHIAf FIHIE C CONePRaHHEM KpyTl-
noobnomounsx sknodeHHA 1o 10%

1800 - I

MECKH, CYNECH H MOPEHHBIE CYTJIHITKH C
COOEPAEAIHEM KPYTHooboMouHbIX
pkmouenni no 10%

1800 = I

TO e, C coacpaanieM kpynnoobnomon-
HEIX BEmiodeniit ot 10 oo 35%

TO e, C CoOepKaHHeM KpynHoobnoMoy-
Hex exmiosenii ot 10 go 35%

2000 = IV

FPYITL BCEX BHOB C COAEPAAHHEM
KPYIHoofaoMouHLIX BIITIOSEHHH 0T 35
Ao 50%

2100 - V

TO ¥E, C COACPRANHEM KPYITHOOONOYHBIX
pnoueiuii ot 30 no 65%

TO ®e, C COAEPKAHHEM KPYTTHOOOIOMOY-
nuixexmovenud bonee 65%

NECKH, CYMEecH, CYTIIHHKH H ITHHEI ©
NPHUMECEI0 IPaBHR, FATBKH, APECBEl B
medns 10 20% n sanysoe a0 10%

1950 - Vv

QYeHE [IpOYHBLH

BLBETPHBIIHIACA, ManonposHbli 2400 3,2-3.9 v
cpelHeil MpoYHOCTH 2300 4-5,3 Vi
npoYHbL 2600 5.4-6.7 Vil
HisecTHak:
BEBETPHBIIHIICK, MANOIPOYHEIH 1200 3,2-3.9 v
MEPTETHCTHIE, CPEAHEH MPOYHOCTH 2300 4-53 Vi
MEPTENHCTIMA, NPOMHLLI 2700 5.4-6,7 Vil
NONOMHTHINPOBAHHBI, TPOYHBIH 2900 6,89 VIl
OKBAPIOBAHHEI, 04EHD MPOYHLIT 3100 9.1-11.4 1X
Kpapunr:

CHIBHOBLIBETPHBLUMECA, cpeaHeil mpoy- 2500 5.4-6,7 Vil
HOCTH

cpenHeBspeTpUBLKiicH, NMpOYHHH 2600 6,8-9 VIl
cnabopsiBeTpHBILKICA, 09eHB TIPOYHEL 2700 9.1-11,4 IX
HEBRIBETPHBIIHIICK, OMEHD NPOYHBIHA 2800 11,5-15.2 X
HeBHBETPHELIHICHA, MEIKUICPHHCTRIH, 3000 >=13,3 XI

MOPEHHBIE MPYHTEI, A7UTIOBHANBHBIE H
NPONIOBHATEHEIE OT0KEHHA C COepKa-
HHEM KPYIHOOGAOMOUHLIX BEAKOYE A
a0 35%

KoarnoMmepaTsl H GpekdHH:
Ha FAHHHCTOM UeMenTe, cpeaHcii npoy- 2100 3.1-3.9 v
HOCTH
Hi HIRECTEOBOM LEMEHTE, MpoYHLe 2300 4-53 vl
Ha KPeMHHHCTOM HEMEHTE, MPOYHLIE 2600 5.4-6,7 Vil
TO #e, DYCHE IIPOYHEIS 2900 6,89 Vil

TO e, C MPHMECLIO MPABMA, FANLKH,
apecssl. webna Honee 20% 1 BaTyHOB
Donee 10%, rpasniino-ranednsie
eDHINCTO-APecBANBIE TPYIITLL, 8 TaKMke
MOPCEIHILIE TRPVIITE, AMTIOBHANLHLIC,
ASTIOEHANLHLIC OTAOMEHNA C COgep#a-
ITHEM KPYITHOOONOMOYHBIX BKIIOHEHHH
oT 35 go 50%

Kopennbie rAyORHHEIE NOPoAL! (IPaHHTH, THEACH, AHOPHTH!, CHEHHTH, rabbpo u ap.):

KPYNHOIEPHHCTHE, HE IATPOHYThIE

BLBETPHBAHHEM, MPOYHAIC

KpYTMHOIEPHHCTRIC, BLIBETPHBIIHECS H 2500 3,2-39 vV
ApecRAHHLIE, MATONPOYHBIE
CpeaHeIEPHHCTIC, BHIBETPHBIIHECH, 2600 4-5,3 ¥l
cpeaHefi NpoMHOCTH
MENKU3EPHHCTHE, BHIBETPHBIIHECH, 2700 5.4-6.7 Vil
MpoYHbIE

2800 6.8-9 VIII

113
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Yacre 2. MeTOAB W MAPAMETPLI NPOBEABHMS B3pbigkbIX pafor

ITpogorxkenue mabauust 1.1.

1 2 3 4
KPYMHOSEPHUCTHE, HE SATPOHVTERIC 2800 6,8-9 VIl
BRIBCTPHBAHHEM, MPOYIHEIE
CPEAHEICPHUCTEIE, HE TATPOHYTHIE 2900 0. 1-11.4 X
E'E.IHETFI'HEHHI{E M, OUYCHE IIPD"IHI:.!E
MENKOICPHHCTRIE, HE 3aTPOHYTHIC BLIBET- 3100 11,5152 X
[I'I-'I!'IH-EJI'IlE.'.'.'n-'I1 OYCHE "'FID‘IHILEE
nopdHpoOBEE, HE IATPOHYTEIE BLIBETPH- 3300 >=15.3 X1
BaHHEM, 09eHb TPOYHEIE
KopeHHble HUTHBIIHEC Nopoast (aHIe3INTH, Da3a06Th, NOPHHPHTEL, TPAXHTEL 1 Ap. )
CHILHOBHBETPHBIIHECH, Cpeaned mpoy- 2600 5.4-6.7 Vil
HOCTH
craDOBLIBETPHBILHECH, PO HLIE 2700 6.8-0 Vil
CO ClefaMi BHIBETPHBAHHSA, OYEHD 2800 9, 1-11.4 X
NpoY9HEIE
Des cnelloB BLIBETPHBAHHA, OYEHE 3100 11,5-15.2 X
IMPOYMHEIC
T #E, OMEHB POYHELE 3300 >=15,3 X1
KpEMENE , OMEHL MTPOYHLII 3300 >=]5,3 by
Jlece:
MATKOILTACTHY HBIH 1600 - 1
TYTONAACTHYHBLH 1800 - Il
TECPALLH 1800 — 11
Mem:
HH3KOH TPOYHOCTH 1550 <31 v
MATOMPOYHEIH 1800 3.2-3.9 v
Meprens:
HHIKOH [TPOMHOCTH 1900 3,1 IV
MATONPOHEL 2300 3,2-3,9 W
cpeaHell NpoYHOCTH 2500 4-5,3 VI
MpaMop, MPo4HEIH 2700 5.4-6,7 V1l
OMoKa 1900 3.1 V
nemM3a 1100 3,2-3.9 v
[Mecok:
De3 npuMecei 1600 — 1
TO e, ¢ MPHMECHIO FAaNLKH, WedHs, 1600 - I
rpasHis HIH CTPOHTEABHOTO MYCOpa 10
10%
TO e, ¢ npuMeckio boxee 10% 1700 - I1
Bapxanusli ¥ JHOHHELH 1600 - 11
[lecuaHuk:
BLIBETPHBIIHIICA, MaNoONpoYH kil 2200 3,2-3.9 v
rIMHHCTEIH, cpelnel NMPpoYHOCTH 2300 4-5.3 Vi
HE HIBECTKOBOM LEMEHTE, NPOYHEIR 2500 5.4-6,7 Vil
Ha HIBECTKOBOM HITH HKENeIHCTOM 2600 6.5-9 VI
LUEMEHTE, MPOYHBIN
[lecuaHHK:
Ha KRAPIIEROM IIEMEHTE, 0UeAb NPOYHEIH 2700 9.1-11.4 Ix
KEPeMHHHCTHI, 04eHb NPOYHBIH 2700 11.5-15.2 X
PakvineuHHEK:
crabocueMeNTHPOBANHEI, HHIKOR 1200 <3,1 v
II'[.'IU‘-IH ETH
CHEMEHTHPOBAHKLI, MatonpotHLH 1800 3,2-3.9 v
Cranus;
BRIBETPHBINHECH, HH3KOR NpoMHOCTH 2000 =31 v

[nasa 1. OOwme ceepenws

Oxkonvyanue mabauuyst 1.1.

| 2 3 4
TAHHHCTHIC, MATOMPOMHEIC 2600 3,2-3.9 V
CpelHEH NPOMHOCTH 2800 4-5.3 Vi
OKBAPLUOBAHHEC, TPOYHEIC 2300 5.4-6.7 Vil
NECHAHHBIC, MPOYHBIC 2500 6,8-9 VIl
OKPEMHCIIC, OMCHE NPOYHEIC 2600 i1,5-15.2 X
KPCMHHCTHIC, OYEHL TPOYHBIE 2600 >=153 X1
ConoRyYak M CONOHEL:
MUIACTHYHLIC 1600 ~ 11
TBEPABIC 1200 <3,1 IV
CyrnHHOK:
MATKONABCTHYHBIH GC3 npuMeceil 1700 — I
TO e, C NPHMECHIO FANLKH, WcOuR, 1700 - I
rPaBHa HAH CTPOMTEABHOIO MYCOpa 40
10 % n TyronnacTuynsiii 61 npuMecei
MATKOMIACTHYHLIA ¢ npUMeckio Donce 1750 =t ]
10%, TyronnacTHuimil ¢ IPHMECEIO 10
10%, a Taxkwe NonyTBepIOLll U TBCPALIH
0e3 MpHMEcH H ¢ npumecsio go 10 %
NOAYTBEPABIH H TBCPALIH C NTPHMECHID 1950 - Il
uicOHN, ranbkH, TPABHA HIH CTPOHTENb-
noro mycopa bonee 10%
Cynecs:
inacTuyHan 6es npuMecei 1650 — I
Cynece:
Teepaas H¢3 npuMecei, a TakKe naa- 1650 - |
CTHYHAR H TBEPAAL C NPHMECEIO webhns,
rajibkl, MPaBHA WIH CTPOHTCILHOID
sycopa a0 0%
TECPAAR M NMNACTHYHAA C MPHMECHID ] - I
bonce 10%
Top:
03 IpecBECHEIX KOPHCH E200-1000 - I
€ APCBECHBIME KOPHAMH TOMLHHONA Q0 850-1100 I
30 mm
70 #e, bonee 30 MM 9001200 1l
Tpenen:
HHIKOH MPO4HOCTH 1550 <3.1 v
MEAJTOMPOHH kil 1770 3.2-3.9 V
Ty 1100 3,2-3.9 v
Yeprosem H KaTaHOBLIH FPYHET:
NNGCTHYHLIH 1300 - I
NAACTHYHBIH ¢ KOPHAMM KYCTAPHHKS 1300 — Il
TRCpAbIH 1200 - 111
Hlebenn:
npx pasMepe YacTiu 0o 40 MM 1750 - 1l
[pH paiMepe yacTHU fo 150 mm 1950 — 1]
Linag
KOTENbHBIH PhiXILLT 700 - |
KOTE/ bHB CACKABIWIHACR T00 - ]
MCTAMNYPrHYCCKHE BHIBETPHBIUHACH 700 - 111
MCTRINYPTHYECKHH HEBLBCTPHBLIKICS 1500 <3,1 v

[Tpumevanwne. [1pouHocTs FPYHTOB YKa3aHa B cooTsercteuu ¢ [OCTom
25100-82 «I'pyHTH. KAaccHHKalMar,

121



Yactb 2. MeroAbl N napaMerpbi NPOBEABHMS B3[bIBHLIX pabor

Tabauua [.2.

Kaaccudukauus rpyaTos (mopoa) nmo
M.M. [IporopassikonoBy u CHully

faasa 1. Ohwme ceepgnun

B 1.2. Knaccuiimkaius 3apspos BB

HPH BBEIIIOAHEHHH Pd3AHYHLBIX 10 HA3HAYEHHIKO TOp-
HBIX, 'eoAOI'opa3BeAOUYHBIX PﬂﬁﬂT C HCIIOABL30OBAHHEM 3Hep-

Ki wKan
= mww{,mﬂ;; il Ipyins 'HH B3PEIBaA IDHMEHAIOT 3apiAAbl BB, MNoA KOTOPBIMH ITOHH -
TENeHL ;
Hasnwicsonine soyiion (odol) KPEROCTR M.M. HWTDJI-’WHD“}'HT “r!:;"ﬂ'i: MaKT OIIpeAeAeHHOEe KOAHYEeCTBO BB, INIOATOTOBAEHHOE K
TPYNTOB (mOpox) | KaTeropHs IIL Il ik Clinlly B3PHIBY. B 3aBHCUMOCTH OT BeAHYHHEI Macca 3dapiAd BHI-
3 i paxaeTCd B rpaMMax, KHAOTrpaMMax H TOHaX.
E:;;i“:f: oIS ST SR 1 ool 3apsanl BB, npuMeHsieMEBIX B ropHOpa3BeAOYHOM AeAe,
! CTCHEHH 1 19-20 b
HCKTHOMHTENLHEIE 110 KPENOCTH IpYyTHE xpeniote pBSM{‘Ia}{}T:
NOpPOeIs - : -
Onetis KpenKHe IPARHHTHEE TIOPOALL o fbﬂPME COCpPeAOTOYeHHAIH 3apdaA BEIMIOAHEH B BHAE K‘j’ﬁﬂ,
Keapuesstil nopdup, o4ens Kpenkmii lapa, HHAHHAPA HAH NTapaAleAell’HIIeAd, AAHHa KOTOPOTo He
TPANNT, KpeMHnCTME cranen. Maiee | o oo i 15-18 % DoAee Tpex pasMepoB AHaMeTpa; YAAHHeHHLIH HAW KOAOHKO-
KPCIKHE, MEM YKA3RHHbIE BRIUE
kBapiTa. Camule Kpelikie HecHaHnKH BLIH 3apiaj HMeeT AANHHY, INpEBEINAOITYIO YTPOEHHYH) BEAH-
H HIBECTHAKH, HYHHY ero AHaMeTpa,
| pasmT IIOTHRIH H IPAHHTHLIE MOPOIkL. : e w £
O'vcsis KEIRRE TECHRRION N ® 10 KOHCTPYKIIHH: CIIAOIITHOH S?PHA. He Ppa3ACACHHEIH IIPDOME
RTINS, MU YR N Kpenise 1 1114 IX HYTKaMH, pacCpeAOTOYeHHBIN 3apij, OTASABLHEIE YacTH KO-
PO e e TOPOTO paspeAeHbl MpOMeKyTKaMH (y4yacTKaMH) BO3AyXa,
S e T R To we Ila 9-10 Vil ;
(xpenxue). Hexpensnit rPAHMT. NOPOABIL, BOABI HT.I1.;
EPE“““B g S e i m 10 XapaKTepy AeHCTBHA: 3apsAa KaMydaeTa, AeHCTBHE B3pEIBa
DUTOMAT. ROJIYEREH.
Obtononennitit nec . AenesHue IloR0:RHD v 1-R VIl EOTOPOTO HE IPOABAAETCH HA IIOBEPXHOCTH, 4 OrpaHHYHEA4AET-
pyast. [lecuanncruie ciaHus, KPCIKHE CH UﬁpﬂEﬂBﬂHHEM [NOAZEMI I0H ITIOAOCTH BCACACTBHE YIIAOTHE-
Craduessle necYyaHHKH To #e 1Va 16 Vi HHS M H3MEALYSHHST OK aronIedt . qapg BIXACHHS
Kpenkuii ranuicTLi cianew. P) 5 PEARS JaDIAD s '
Hexpenkuii nec4aHHK M HIBECTHAK, Cpeanne v 4 Inp Dﬂﬂhﬂlﬂlﬂﬁﬁﬂﬂ B ,ﬁ,PUELﬁ'EI—H-ﬂ'I H BCIIYIHBAHHH I'OPHOH ITIOPO-
SINERNES B e paLE. T AR ¥ ABI H €€ HEKOTOPOM NepeMellleHHH, HO Oe3 o0pa3oBaHHA BH-
ChaHim (HeKperKHe ), ITOTHLIH To we Va 3 =
Neprns AHMMOH BOPOHKH BHIOpOCa; 3apdj BEIOpoca, B3pEIBE KOTOPOTo
Mirwuii cranen. Ouens Marsud COMPOBOX¥AaeTcsa ApobAaeHHeM BLEIDpoca NOPOALL 3a NIPeAeAR]
HIBSCTHAK, Mell, KIMEHHAR COThL, THIIC.
PaipyuieHHEIH NecYaHH K, L T BOpPOHEKH B3pLIBA [p He. 1. 1]
CUEMEHTHPOBAHHAY IAILKA, g VI 2
kamecHHCTR rpyHT. LLleOuumuoTeil v
rpynT. Paspymennmii cranen, To we Via 1,5
Cagdanm Hﬁ[‘-! CIAHEL, ClEHABINARCH
IIbKA H WEeDeHs, KPENKHIT KAMEHHLIH
yroub. JTBEpAERIIAR FANKA.
istna (itotaan ), Marsuil xamessui i i VI |
yroas. Kpemknil HAHOC, MIMHKCTEINA v
T'PYHT. Jlerxas necyaHHoN CIIHHA,; g o Vila 0.8
rpasmii, necc ? :
PacTareasuan seacx. Toph, mermit , S — Vil 0.6 1
CYTIOHHOE, ChRIDOM MeCOK,
llecok, ochinmm, MeIknil rpasni, C e X 0.5 1
HackiliHAg Jeman, JoDuTRIT YyToas S 3
[Larayhil, DonoOTHCTRIN IPYHT,
PAIHHMEHHB T IECC W ApYTHE [Liaayune X 03 |
PATHHKEHHLIE IPYHTEI

OCHOBHEIM IOKa3aTeAeM 3TOH I‘U!.EI.CCH(bHKﬂLI,HH ABAHA-

eTcs Ko3(p(PHIIHEeHT KPeloCcTH, XapaKTepH3VIOIHH ITPeAeA
122 MPOYHOCTH NOPOA TPH OAHOOCHOM CKaTHH.

Puc. 1.1. Xapakmep geilicmBusa B3pblBa Npu 3apagax
kamygrema (a), ppixaeHue (6) u Buibpoca (B) ]23
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Yacte 2. MeTopsl W napameTpel MPOBEAGHMA B3bIBHBIX palboT

3apsiA OAHOH M TOH >Xe Macchl MOXKeT ORITE KaK 3aps-
AOM KamydaeTa, Tak U 3apsAAOM pPBIXAGHHA HAHM BeIOpoca
B 3aBHCHMOCTH OT FAYOHHEI €ro 3ar0KeHHs.

PazAangaroT cAaepylolllie 3AeMeHTHl BOPOHKH B3phIBa:
W — raybuHa 3an0oKeHHA COCPeAOTOYEHHOTO 3apsja, HAH
AMHHS HAHMEHBIIero ConpoTHBACHHA YAAHHEHHOI0O 3aps-
Aa (AHC), — kpaTyaiiiee paccTosiHHe OT LeHTpa COCpeAo-
TOYEHHOI0 MAYM OCH YAAMHEHHOTrO 3apsSAOB A0 CBODOAHOM
[IOBEPXHOCTH; 2% — yroA pacTBOpa BOPOHKH B3phIBA; I —
paAHyC BOPOHKM B3phiBa; n=r/Witq® — nokasaTeAb AeH-
CTBHsA B3pHIBa (0! — NOAOBHHA yTAa pacTBoOpa BOPOHKH).

B 3aBUCHUMOCTH OT BEAMYHHEI ITOKa3aTeAss AeHCTBUS
B3pBIBA pPa3AMYalOT Pa3sHOBHAHOCTH 3apsAOB BeIbpoca:
HOPMAABHBEIH, IPH N= 1, yCHAeHHBIH, IIPH n>1, H YMeHb-
lIeHHBIH, Tpyu n<l.

3apsAbl KaMmy(AeTa, peIXAeHHs UAM BEIOpoca 1o pop-
Me MOTYT OBITE COCPEeAOTOYEeHHEIMH, YAAMHeHHEIMWUH HAU
paccpeAOTOYeHHBIMH.

BapriBaHHe I'PyIIILI 3apSAOB MOJKET IPOH3BOAHTHCH
OAHOBpPEeMEeHHO UAM C 3aMCAACHHUAMM.

B 3aBucuMOCTH OT criocoba pasMelleHHUA 3apsaAa, ero
(DOPMEI U BEeAHYHHB! IIPUMEHSIIOTCS CAEAYIOUIHE METOABI
B3pEIBHEIX padoT, II0A KOTOPEIMH IOHHUMAaIOT BEIIIOAHSICMEIC
c npuMeHeHueM BB paGoTel 110 pa3pylLIeHHIO TBEPABIX CPEA;

= MeTOA Hapy KHbIX (HaKAAAHBIX) 3apAAOB, 3aKAIOYA-
IOIIHHCS BO B3pEIBaHHH 3apAA0B, PAaClOAOKEeHHEBIX HeIloC-
PEACTBEHHO Ha TOBEpXHOCTH pazpyuiaemoro obeekra. Kak
NPaBHAQ, 3TOT METOA IIPHUMEHsIeTCA NpH APOBAEHHUH BaAy-
HOB W HerabapMUTHEIX KycKoB. [ Ipu aTom 3apsip pazmenia-
IOT Ha NOBEPXHOCTH NPHMEpPHO HaA LeHTPOM KycKa. AAs
NOBEIIIeHHA 3(PPEeKTHBHOCTHU Hapy>KHEIe 3apAABI IPHKPHI-
BalOTCA 3a00eYHBIM MaTepHAaAOM, TOALIIHHA CAOS KOTOPOTO
He AOAKHA OBITH MEHEIIEe OAHOU-ABYX TOAIMHEL 3apsijAa;

= METOA UINYPOBBIX 3apsAO0B, 3aKAIOYaKIUMHCT BO
B3PBIBAHHH 3apsIAOB, pa3sMellleHHEIX B INYpax AaMeTpoM
A0 75 MM. MeTop INYPOBHIX 3apsAOB IPUMEHSeTCS MpH
IIPOXOAKE FOPHOPA3BEAOYHEIX BEIPaAOOTOK, Ha HeOOABIIHX
Kapbepax M B IIOA3€MHBIX YCAOBUSAX AN OTDOHKH (OTAEAE-
HHUsl OT MacCHBa) FopHEIX MOpoA. McmoAb3yeTcss MeToA
HITTYPOBBIX 3aPAAOB Tak’Ke IMPH APOOAeHHH KPYIIHBIX KyC-
KOB IIOPOABI U A0DLIYE HITYYHOTO KaMHSI.

EcAn pacyMTaHHBIN 3apsA He MOXKeT OHITE pa3MelleH
(He moMelaeTcs1) B WINype, TO B3pEIBaHUeM HeOOABIIUX

— —

fAasa 1. DOUNE CBEAEHMS

3apsAOB B AOHHOH YacCTH LINypa CO3AaloT AOTIOAHHUTEAD-
HYHO IIOAOCTE (KOTEeA) AAS pasMellleHUs 3apsipa. ITO MEeTOA
KOTAOBBIX 3apspoB. OH nNpuMeHsieTcs IpH MPOBEAeHUH
pa3sBeAOYHBIX KaHaB;

= MeTOA CKBaKMHHBIX 3apsIAOB, 3aKAKOYAKOUIHHCA BO
B3phEIBAHUM YAAMHEHHEIX 3apsSAOB, pasMellleHHBIX B CKBa-
JKHUHaX AuameTpom Goaee 75 MMm. [IpuMensieTcs mpH npo-
BEAGHHH TAyOOKHMX TpaHIlleHd, a TakKXXe Ha OTKPBITHIX H
[TOA3EMHEIX TOPHBIX paboTaX AAsl OTOOHKH F'OPHBIX TTIOPOA.

CAeAyeT OTMETHUTb, YTO YeTKOH IPaHUIIEl MeXAY I10-
HATHAMH «IIIIYypP» H «B3pPEIBHasi CKBa>KHHa» He yCTaHOB-
reHo. OBEIYHO TEPMHH CIHIMTYP» IIPUMEHSIOT IIPU TAyOHHe
ero Ao 5 M, npu GoAblIed TAyOHHe HUCIOAB3YIOT TepMHH
«CKBa’KMHa» UAHM «TAYOOKasi CKBasKHUHa».

3apsp BB B cKBa)KHHe MOJKeT OBITh CIAOLIHBIM HMAH
paccpeAOTOYeHHBIM. Ha IpakTHKe IpHMeHSI0TCSA KOHCT-
PYKIIHH 3apsSAOB, pacCpeAOTOYEHHEIX BO3AYIIHEIMH NIPO-
MEJKyTKaMH M C OCeBBIMH IMOAOCTSAMH,;

= MeTOA KaMepHbIX (MHHHBIX) 3apsA0B, UCIIOAB3Ye-
MbIH IIpH B3pLIBAaHUH Ha pLEIXAeHHe, Ha BEIOpoc M Ha cbpoc.
AAs1 paszMellleHHsI KaMepHBIX 3apsiAOB BO B3pHIBA€MOM
MacCHBe [IPOXOAST 'OPH30HTaABHEIe (IITOABHH, pacCe4yKH),
BepTHKaAbHEIE (IIYPQHI) HAH HaKAOHHEIe BEIDAaDOTKH, U3
KOTOPBIX, B CBOKO OYepeAb, IPOXOAST 3apsAHbIe KaMephl.
[Ipu BEINOAHEHHM TOPHOPa3BeAOYHEIX paboT HHOTAA HC-
[TOAB3YIOT TaK Ha3blBaeMblH MeTOA MaAOKaMepHEIX 3apsi-
AOB — PyKaBoOB. Ero npuMeHsIIOT IpH OTHOCHTEABHO He-
toablIoM 06beMe B3PLIBHEIX paboT.

BeAuuuna pacuemHoro ygeAbHoro pacxoga BB (am-
monum Ne6 7KB)

Tabauua 1.3.
PacuyeTHBIN YAEABHBIH pacxo) BB

['pynina PacucTiLGl yeLHEL

Koaddmumenr | Cpennas 3

(REERORY,) kpenoctd fno | not- L
- e nopon ﬁ: i Wby ﬂpﬂf.uxun aaﬁnn
rnaccuura- Mﬁm ":];?ﬁ:'l " | puixnenus | sapoca

uuu CHull K Kgn

1 2 3 4 5 6

[lecok I - 1500 - 1.6-1.8
Mecok naoTHBA WIH BAAKHBIH -1l - 1650 - 1,2-1.3
CyITMHHOK TRRCALIA 1 - 1750 03504 | 1.2-1,5
I'mina nomosas 111 - 1950 |035-045]| 1.0-14
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Oxkonuanue mabauust 1.3.

1 2 3 4 5 6

Jlece Hi-1v - 1700 0304 | 0,9-12
Mell, BRINEI0YEHHBH MEPTElh V-V 0,8-1.0 | 850 2503 | 0.9-1,2
Ipnie IV 1,0-1,5 2250 | 0.35-045] 1,1-1.5
HiseCTHAK-PAKYIIEHHHE V-V¥I 1,5-2.0 2100 03506 | 1.4-1.8
Ouoxa, Mepieis IV-VI 1,0-1.5 1900 0.3-0.4 1,0-1.3
Typhsl TPEIIHHOBATEIE, ILIDTHLIE, v 1.5-2.0 1100 0,35-0.5 | 1.2-1.5
TRAEIAR NEM3a

Kouraomepar, Dpesunn Ha IV-VI 2,3-3.0 2200 035045 1,1-14
HIBCCTKOBOM 1t TIHHHCTOM

HEMEHTE

[lecyanux Ha IINHHCTOM LEMEH- VI=-VII 31,0-6,0 2200 0.4-0.5 1.2-1.6
e, CARHEU IIMHNCTHIA, Croan-

CThLIN, CEPHITHTOBIA MEPIeilh

HonoMHY, HIBECTHAK, MAIHEIHT, VII-VII 3,0-6,0 2700 0.4-0.5 1.2-1.8
MECYAHHK Ha WIBECTKOROM

HEMEHTE

HIBecTHRE, IeCHAHNE, MPAMOD VII-1X 6,0-8.0 2800 | 0,45-0.7 | L.2-2,1
I'pannT, rpasognopur VII-X 6-12 2800 0.5-0.7 | 1,7-2.1
bazanwT, anabai, awgeant, rabbpo [X-XI 6—18 J000 060,75 | 1,7-2.2
Knapumr X 12-14 3000 0.5--0.6 1.6-1.9
Topdypwr X 16-20 2800 0,7-0,75 | 2.0-2.2
[MpuMmeyanne:

1. B cayuae npumeHeHus Apyrux BB npuBepenHue B TabaHIe 1.3
3HaveHHd K U KB crepyeT yMHOMXHTE Ha NepeBoAHOH Ko3dhHUUHEHT
e, NTpHHuMaeMEId Mo Tabanue 1.4,

2. Koagduuyent K ycAOBHO Ha3blBak)T pacuyeTHBIM YASABHBIM pacxo-
AoM BB AAs 3apAAOB HOPMaABHOTO PRIXAEHHSH, ero BeAHYHHa ofnpeje-
AeHa 3 Buipaxenua K=KsNq; koadduuuent KB ycroBHO Ha3BIBaIOT
pacdeTHRIM YAABHEIM pacxopoMm BB aaf 3apsapor BrIOpoca. BeAMYHHA
KB aas panHoro BB 3aBHCHT OT CBOHCTB nopopkl. Ng — OTHOCHTeAL-
HBIH Bec 3apsja, OlpeAeAdONIHA XapakTep AefCTBHA B3phiBa, pas-
HLIH OTHOLIEHHIO BeCOB AAHHOrO 3apfja U 3apAAa HOPMAARHOTO AeH-
CTBHA NpH oAHOH M ToH Xe AHC. Aas 3apsp0oB HOpPMaABHOTIO
pBEIXAeHHA Ng NpHHAT paBHEIM [IpHOAM3HTeARHO 1/3. AAd NOAyUeHHH
38AaHHOTO XapaKTepa AeHCTBHA B3aphHIBA 3apdjpa MPpHHUMAKOT CAEAYIO-
e BeAMYHHEL Ng:

A HauBoablllero kaMydaeta Ng=0,2;

AASl HOpMAaABHOTO pbiXxAeHHA Ng=0,33;

AM#A BeIDpoca Ng = 1.

fnasa 1. Dbuwe CoEABHNR

Tabauua 1.4.

[IepeBoAHBIE KO3 (pHUIUEeHTH]I e AAST pacyeTa
3KBHBAaA€HTHBIX 3apsaAoB BB no upeaabHOM paboTte
B3pbiBa (3TaroH-ammoHHUT Ne6 JKB)

BB 8 BB ¢
Aksaton M-15 0,76 Jepuorpanyaut 79/21 1,00
AMMOHAN CRaJIbHLIA Ne 3 0,80 Ammonnt Ne THB 1,04
I'pammonan A-8 0,80 Hunadranur 1.08
AMMOHHT CKanbHBIH Ne | 0,81 Axpaton 65/35 1.10
Heronnt M 0,82 3epuorpanynut 50/50-B 1,11
AmioMoTOoN 0,83 Ipanyant C-2 1,13
HNunamon AM-10 0,84 I'panyaut M 1,13
Axeaton MI™ 0,92 Hraoanut 1,13
I'panynut AC-8 0,89 3epuorpanymut 30/70 1,13
AMMONAN BOLOYCTOHYHBLIH 0,91 Axsanut 31 1.14
I'pauyant AC-4 0,98 I'paniynoTon 1,16
Ammonnt Ne 62KB 1,00 1,20

IIpumeyanne. Ha ocHoBaHHH DpakKTUYECKHX AAHHBIX ITIPH B3phI-
BAHHH IPaHYAOTOAA Ha PhIXA€HHEe CAeAVeT NpHHHMats e= 1,0.
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Inasa 2
B3PhIBAHME BHYTPEHHAMM SAPSAAMM

B 2.1. MeTop wnyposbix 3apsA0e

MeTop, LIMTYPOBEIX 3apsIAOB IpeAycMaTpHUBaeT B3PhI-
BaHue 3apsapoB BB, pazMenlaeMbiXx B MCKYCCTBEHHEIX I[H-
AMHADHMYECKHUX YrAyOAeHHMAX (lInypax) AHaMeTpoM A0

75 MM npu raAyouHe A0 S5 M. (Puc. 2.1).
i -.-'
! -¢-

“’jgr 'LFl HURUHLURL

3

II-HIIIJ-I;
-

S

Puc. 2.1. CxeMbl pacnoAoXeHust WNYPOBLIX 3apagoB

HimypoBrklie 3apsAbl TPUMEHSIOT Ha OTKPBITHIX TOPHBIX
paspaboTKax U B CTPOUTEABLCTBE [IPH HeDOABIIIOH MOIL[HO-
CTH B3pLIBAEMOI'0O CAOS MOPOA, IPH MIPOBCACHHUH 3apsiA-
HBIX BEIPadbOTOK, ApoOAeHHH HeTabapuTa, AoDbIYe HITYY-
HOTr'O KaMHS$, B3pLIBAHUH B CTECHEHHBIX YCAOBHAX, IIPOH3-
BOACTBE CHEeLHAaAbHBIX BHAOB B3PhLIBHLIX padoT # T.II.

[Aasa 2. Bapbigauue BHYTPEHHMMN 32PIAIMK

Anmna AHC (AMHMH HauMeHBUIero COlpoTUBACHHUS 110
MOAOLIBE YCTYyIla) IpHU ABYX CBOOOAHBIX [TOBEPXHOCTAX 00-
HAXKeHHs COCTaBASIeT:

PIK

rae P— BMmecTuMocCTh 1 M WINYypOB, NpHHHMaeMas Mo
Taba. 2.1, Kr;
K — pacueTHEIH yAeABHBIH pacxop BB (Tada. 1.3), kr/m3.

AarHa 3a60MKH (M) paBHa:
I =(0,5+0,7)W. (2.2)

ArnHa 3aB0MKH AOAJKHa COCTaBASITH He MeHee 1/3
rayouHs! wnypa. 'aybuna nepebypa [, 4 BEICOTa 3apsipa
HaA MOAOILIBOM yCTyTa [/, paCCYMTHIBAIOTCH IO POpPMYAaM
(2.3 u 2.4):

=LGI+W/L)-1); (2.3)

L =W(yW/Q2L)-L,. (2.4)
Macca mmmypoBoro 3apsaaa (Kr):

Q=P 2.5)

AnuHa 3apsja B winype (M):

b =0 FE. (2.6)

AAnHa 3ab0MKH AOAKHA OBITE He MeHee 1/3 rTAYOUHEI
LIy pa.

EcAM AAST 3aA@HHBIX YCAOBUH M3BeCTeH (PaKTHUeCKHUH
YACABHEIH pacxop BB g, Macca 3apsaa HaXoAUTCs 110 pop-
MYAe:

0 = qWaH , (2.7)

A€ «— paccTosHHe MeXXKAY 3apsiAaMH B PSIAY, M
H — BricoTa ycTyna, M.

5 Bapuipame pabors
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PaccTosinue Me>XAY WINMYpaMH B PSAY d TPHHHUMaeTCs
B npeaeaax (0.8 = 1.5) W:
— IIPH MTHOBeHHOM B3pbiBaHuH a= (0.8 + 1.1) W;
— IIpH KOPOTKO3aMeAAeHHOM U 3aMeAAeHHOM B3phI-
BaHHHU a= (0.9 + 1.3) W,
— IIPH OTHEBOM B3pbiBaHHH a= (1.2 + 1. 4) W.

B nocaepHeM caydae NpHHSATas BeAHYMHa a AOAJKHA
MCKAIOYHTE ITOADOH OAHHMX 3apsAOB APYTHMH.

Ecan mmypkl HMerOT HEOAMHAKOBEIE COITPOTHBACHHS 10
MIOAOUIBE YCTYTIA, TO IPH ONPEeAEA€HHH pacCTOSAHHS MeXAY
HHMH DepeTcsi cpepHeapH(IMeTHYeCcKoe U3 3HaYeHHH COITpo-
THBAEHHH I10 IIOAOLUBE YCTYIa AAS CMEKHBIX IIITYPOB.

[Ipn pacnioro’XeHUM WINYPOB B HECKOABKO PSIAOB,
B3PEIBa€MEIX OAHOBpPeMeHHO, pacCTOsIHHe MeXAY UIIypa-
MH a H 3apsja (O BO BceX psiAaxX NIPHHHMAaIOTCI OAMHAKO-
BLIMM H TAKHMMH JXe, KaK B [IepBOM PSAY.

Paccrosinne MeXAy psiAaMi b ycTaHaBAWBaeTCs pas-
HeIM 0.85 W, rae W — conpoTHBAeHHE IO IOAOIIBE YCTY-
a NepBoro psiAa LINYypPoB; IIpH 3aMeAAeHHOM H KOPOTKO-
3aMEeAAEHHOM ITOPSAHOM B3PBIBAHHH:

b=(09+10)W

IIpu MrHOBeHHOM B3pPBIBAHHH IIITYPEI pacloAararoT-
Cs B LIaXMaTHOM MOPsSAKe; ITPH ITOPAAHOM, KOPOTKO3aMeA-
A€HHOM H 3aMeAAeHHOM B3pEIBaAHMM — Kak IO IIaxMar-
HOH, TaK U 110 NIPSIMOYIOALHOM CEeTKe.

B cAyuyae npepBapHTEABHOIO MOHTa’kKa SAEKTPOB3PhIB-
HEIX CeTed M HCIIOAL30BaHUs NopolnKooGpasHEX BB npu
3apsi)XKaHUH LINYypoB (FAyOMHOW Ao 1 M) paspemaetcs
OIIyCKaTh 3A€KTPOAETOHATOP B IINYP A0 3ackinaHug BB.

Criptie 1 06BOAHEHHEIE HINYPElI CAEAYVET 3apsiKaTh
BOAOYCTOHYUBBEIMH BB.

DAEKTPOAETOHATOP HAHM KallCIOAB-AETOHATOP HeobXxo-
AUMO ITOMellaTh B OAMIKAWIIHWH K YCTRIO LINypPa NaTpoH
TaK, YTODEI AHO I'MAB3EI AeTOHaTOpa GLIAO HallpaBAEHO KO
AHY uminypa. [lpu pazpAeAbHOM B3phIBaHHH, YTOOBl M36e-
KaThk NOADOS 3apsipa, IaTPOH-D0EBHUK CAEAYeT oMellaTh
OepBEIM OT AHA HINypa; NpH 3TOM AHO T'MAL3BI AOAJKHO
ORITE HallpaBAeHO K yCThIO LUITYpa.

[lopomikooGpa3Hele aMMHadYHOCeAUTpeHHbBle BB B

13] narpomax m B MsATKOM ynmakoBKe, a TaKXKe CAeKaBUIMECH

(nasd 2. B3pbiBanKe BRUTPEHHMMN 33PIAIMM -

NaTPOHbLI C aMMHAaYHOCEeANTpeHHBIMH BB HeobxoapuMmo
peABapUTEABHO, AO 3apsiKaHHsl UIIYPOB, OCTOPOXKHO
pasMsTh, 0e3 HapylleHHUs LIeAOCTHOCTH 000AOYeK. JTa
ollepallisi IPOU3BOAMTCS AO BBOAA B IIATPOHBI KaIllCIOAS-
AeTOHATOopa, IAeKTpoAeToHaTopa, AlLL

[Tocae pasMmellleHUs 3apsaAa CBOOOAHYIO 4acTh LIITypa
3aMOAHSIOT 3a00eYHEIM MaTepuaroM. 3ab0euHbLI MaTepH-
aA AOAJKeH 3achllaThCs BeCbMa OCTOPOJKHO, YTOOEI He DBIA
IIOBPEXXAEH LIHYP UAH IIPOBOA,.

AAst 3a60HKH HIITYPOB AOAKEH NIPUMEHSATHECS MEAKHH
HEropro4YHi MaTepHrani (IIecok, CAerka yBAa’KeHHas r'AMHa,
cMeCh BA@JKHOM I'AMHBI C IECKOM H T.IIL.)

AAst 3a00MKH BOCCTaOU[MX MAW TOPH30HTAABHBIX
IIITYPOB NTECOK HMAM APYTrOH CHINYYMH MaTepHan MOXKeT
IIPUMEHATLECA B IaTPOHUPOBAHHOM BHAE.

3anoAHeHMe WIypa 3aboedHbIM MaTepHaAOM IIPOH3-
BOAUTCS Ha BCIO FAYOUHY, OCTaBIIYIOCS CBOOOAHOH ITOCAE
BBEACHHUS 3apsja. [lpuueM OaMiKalllas K 3apsjAy 4YacThb
3aboeyHoro MaTepydara He YIIAOTHAETCS, a OCTaAbHas
YIIAOTHSeTCSI AeTKHM Ha’KMMOM 3a00HUHHKa,

BapriBanne MINYPOBLIX 3apsiAOB MOJKET IPOH3BOAUTE-
Csl KaK 3A€KTPHYEeCKHM, TaK U OTHeBEIM CIIOCODOM, a Tak-
JKe NpU NOMOIIM AeTOHHUPYIONIEro IIHypa.

BMecTHMOCTE LITTYpPa (CKBa’>KUHEI) B 3aBUCHMOCTH OT
UX AHMaMeTpa ¥ Macca BB B 3aBHCHMOCTH OT IIAOTHOCTH
3apsi’KaHus MIpUBeAeHkb! B TaOA. 2.1 1 2.2,

BazoBbie HOpMBI pacXoA0B (TabA. 2.3, 2.4) onipeAeAeHE]I AN
BepPTUKAALHEIX IIITYPOBKIX 3apsAOB AaMeTpoM 42 MM, B3phI-
BaeMbIX Ha ABe CBOBOAHBIE TIOBEPXHOCTH (YCTyIIHasA oTOOMKa
PYHTOB) ITpX M3MEHEHHUH BEICOTHI yeTyma oT 0.5 A0 O M.

Tabauua 2.1.

BMectumocTs BB B 1 M mnypa (cKBaxuHbI) B
3aBMCHMOCTH OT AMaMeTpa (NMAoTHOCTh 3apsiKaHusd
npunsgTa pasHoi 0,9 T/m3)

= F ] - o o
& = B o B 2
R m o | B n2 . | == i
3 3 m e 2|23 m oz 2| = = [aa =
EE |28|gE |2Ba|ES mg;ﬂ:
= - = I T g B o~ B % m B e
5 |E3F|23 837|228 _[83°¢%
= =|82 == = % ¥ | z=2xz|l2==
s il=2E|lges|l=R|lx2EE|=28
1 2 3 4 5 6
25 0,44 62 2.7 195 27
26 0.48 63 2.8 200 28
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Oxonvanue madbauys 2.1.

1 4 3 4 5 6
34 0,51 64 29 205 30
28 0.55 63 3.0 210 i1
2 0,59 60 31 215 33
30 .64 67 3.2 220 34
3l 0.67 63 3.3 223 36
32 0,72 69 34 230 37
33 0.78 70 3,5 235 39
i4 0.82 71 3.6 240 41
35 0,87 72 3,7 245 42
36 0,92 13 3,8 250 44
37 0.97 74 3.9 239 46
38 1,0 75 4.0 260 48
39 1,1 80 4.5 265 30
40 1,1 85 3,1 270 51
4] b 90 3,7 215 53
42 1,2 925 6,4 280 35
43 1.3 100 Tl 283 3
44 1.4 105 1.8 290 59
45 1,4 110 B.6 295 61
46 1.5 115 9.4 300 G4
47 1.6 120 10,0 310 68
48 1,6 125 11 320 72
49 A 130 12 330 77
50 1.8 135 13 340 al
51 1.8 140 14 350 87
32 1.9 145 15 360 92
53 2.0 150 16 370 77
54 21 155 17 380 102
53 2,1 160 18 390 107
20 2,2 165 19 400 113
57 P 170 20 410 119
58 2.4 175 22 420 125
59 2.5 180 23 430 131
60 2.5 185 24 440 137
61 2,6 190 26 450 143

IMpumeuanne. [pu npumenennn BB ¢ MAOTHOCTRID, OTAHYAIONEACH
ot 0,9, Heo6X0AMMO IIpOH3BECTH HDepecyeT BMecTHMOCTH P Ha cooT-

BETCTBYIOLIYIO MAOTHOCTE IO (DOpMYAE:

A
A=P—L

0,9

rae Py — BMeCcTHMOCTB LINYpa (CKBaXHHBI) NpHA, , Kr

P — BMecTUMOCTL o TabGa. 2.1.
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[Aaba 2. BaphisauMe BHYTIEHHHMN 3aPSAGMH

Macca BB B 1 M mmypa (Kr) B 3aBHCHMOCTH OT NNAOTHOCTH
3apskanus A, /M0

Tabauua 2.2.

NuameTp
wmnypa, | =0.6 |=065] =0.7 |=0.75 | =0.8 |=035| =09 |=0595] =l =},]1 ] =1.2
SN
1 2 3 4 5 i T 8 9 10 ] 12
25 0,29 |031 1033 |036 | 038 | 04] | 044 | 046 | 0,48 | 0,53 | 058
26 0.31 034 | 036 | 039 | 042 | 045 | 048 0.5 053 | 058 | 0,63
27 033 1036 1039 | 042 | 044 | 047 | 051 | 053 | 056 | 0,62 | 0.67
28 03 | 039 1042 | 045 | D48 | 051 | 055 | 057 | 061 | 0.66 | 0.73
29 038 | 042 1045 | 048 | 051 | 055 | 059 J 061 | 065 | 07 | 078
30 042 | 046 | 049 | 053 056 | 06 | 064 | 067 | 0,71 | 0.76 | 0.85
31 044 | 048 JOS51 | 055 |[058 J062 |0O67 | D7 1074 | 08 | 0.8%
32 047 | 051 1055 |]059 063 | 067 |02 1075 | 079 | 0.86 | 0,95
33 D51 |056 | 06 |O64 | 068 | 0,73 | 078 | 0,8 | 086 | 0,93 1
34 054 |059 | 063 |0O68 072 | 077 | 082 | 086 | 0,91 | 0.98 1.1
35 057 | 062 | 066 | 0,72 | 0,76 | 0,81 | 0.87 | 0.91 | 0.9 1.1 1,2
36 06 |]066 | 07 |076 | O8 | 086 | 0,92 | 0,96 1 1.1 1.2
37 064 | 0,69 | 0,74 0.8 085 | 0,91 0.97 1 1.1 N 1.3
38 066 | 072 | 0,77 | 083 | 088 | O 1 1.1 1,1 k2 1.3
39 072 | 0,79 | 084 | 0,91 | 0.9 | 1,1 1,2 12 1,3 1.5
40 072 1079 | 0,84 | 0,91 | 0.9 | 1.1 1.2 1,2 1.3 1.5
4] 079 | 0,86 | 092 | 0,99 1.1 11 | B 1.3 14 1.5 1.6
42 0,79 | 086 | 092 | 0,99 1.1 I.1 1,2 1.3 1.4 1.5 1.6
43 0,85 | 0,93 1 1,1 11 1,2 1.3 1.4 1.5 1.6 1.7
44 0,92 1 1,1 1,2 1.2 1.3 1.4 1,5 1.6 1,7 1,9
45 0.92 | 1,1 1,2 1,2 1.3 1.4 1.5 1.6 1.7 1.9
46 0,99 1.1 1.2 1.2 1.3 1.4 1.5 1.6 1,7 1.8 '
47 || 1.2 1,2 1.3 1.4 1.5 1.6 1.7 1.8 1,9 Z,1
48 1.1 1.2 1.2 1.3 1.4 1.5 1.6 1,7 1.8 1.9 2.1
49 1.1 1,2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.1 2.3
50 | 1.3 1,4 LY 1,6 i 7 1.8 1,9 2 52 2.4
51 ]2 1,3 1.4 1.5 1.6 L7 1.8 1,9 2 2.2 24
52 1.3 1.4 1.5 1.6 1,7 1.8 1.9 2 Z1 2.3 2.5
53 1.3 1.4 B 1.7 1.8 19 2 2.1 3,2 24 2.7
54 1.4 1.5 1.6 1,7 1.8 2 2.1 . 2.3 2.6 2.8
55 1.4 1.5 1.6 1.7 1.8 2 2.1 2.2 2.3 2.6 2.8
56 1.5 1.6 1.7 1.8 1.9 PN | 2.2 2.3 2.4 2.7 2.9
37 1.5 L7 1.8 1.9 2 2.2 23 2.4 2.6 28 3.1
58 1.6 1.7 1.8 2 2,1 23 2.4 2.5 2.7 29 3,2
59 1.7 1.8 1,9 2.1 F 24 25 2.6 2.8 3.1 33
] 1.7 1,8 1.9 2.1 2.2 2.4 2.5 2.6 2.8 3.1 3.3
Gl 1.7 1,9 2 0 ; 2.3 24 26 Rk 2.9 3.2 3.5
62 1.8 1.9 2.1 2.2 2.4 25 2.7 28 3 33 3.6
63 1.8 2 2.2 2.3 2.5 2.6 28 2.9 31 34 3.7
64 1.9 2.1 ol 2.4 2.6 Foy 19 3 3,4 3.5 3.9
65 2 2.2 2.3 .5 2.6 2.8 3 3.2 33 3.7 4
(1] 2.1 F . 2.4 2.6 27 29 3.1 3.3 34 38 4.1
67 2.1 2.3 2.5 2.7 2.8 3 3.2 3.4 3.6 3.9 4.3
63 2.2 2.4 2.5 ol 2,9 3.1 3.3 3.3 3.7 4 4.4
69 s 2.4 26 2.8 3 3.2 3.4 1.6 3.8 4.2 4.5
T0 23 2.5 2.7 2.3 3.1 3. 3.3 3.7 3.9 4.3 4,7
71 24 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.4 4.8
72 2.4 2.7 1.8 5.1 33 3.5 3,7 3.9 4.1 4.5 4.9
T3 25 2.7 2.9 33 3.3 3.6 3.8 4 4,2 4.6 S.1
74 2.6 28 3 3,2 3.4 3.7 3.9 4,1 4.3 4.8 3.2
75 2.6 2.9 3.1 33 3.5 3B 4 4.2 4.4 4.9 3.3
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Tabauua 2.3.
ba30BBIA YAEABHBIA 00beM OypeHNS HINYPOB
BucoTa pynna rpyuron no CHully

YETYR, M1 N \i vi | vl | vil | IX X X1

0.5 3333 | 3401 | 3846 | 5000 | 5128 | 5455 | 6000 | 6667

1 1111 | 1117 | 1342 | 1393 | 1429 | 1448 | 1487 | 1572

1,5 395 638 658 673 696 773 | 869 | 912

2 381 601 617 631 661 712 | 764 | B13

3 356 572 393 610 645 690 | 751 782

4 544 350 580 603 630 670 | 736 | 770

3 520 | 535 | 562 | 590 | 612 | 658 | 720 | 746

Tabauua 2.4.
ba3zoBsIi yAeABHBIN pacxo) BB
Buicota I'pynna rpynros no CHully

yeTyna, M v v % A1 VI IX X X1
0.5 1067 | 1100 | 1333 | 1453 | 1580 | 1700 | 2000 | 2333
1 657 707 758 R08 840 | 960 990 1040
1,5 595 618 656 681 704 | 783 853 895

2 554 588 616 630 690 | 760 833 865

3 530 554 583 610 672 | 740 500 831

4 513 532 560 590 650 | 722 781 807

5 500 520 542 575 632 | 708 764 789

7 2.2. METOA CKBAMHHHLIN 33pRAOB

MeToA CKBa>KMHHEIX 3apAA0B COCTOMT BO B3pLIBAHUH
YAAMHEHHBIX 3apPSAOB B MCKYCCTBEHHBIX IIMAMHAPUUYECKHUX
YITAYOAeHHSAX (CKBa’KHHAax) AamMeTpoM Boaee 75 MM IIpH
rAYOHHEe A0 O M HAH AI0DOIo AMaMeTpa lIpU rAyOuHe DOAL-
e S5 M.

MeTop CKBa>KHHHEIX 3apsAAOB IPHUMeHs1eTCs Ha OTKPEI-
THIX TOPHEIX paboTaX, CTPOUTEALCTBe KOTAOBAHOB, TPaH-
e, AOpOr H T.II.

CKBa’>XHHHBIEe 3apsSABl MOTYT pasMelllaTbCsl B BepPTH-
KaAbHBEIX, HAKAOHHBIX M FOPU30HTAABHBIX CKBa’>kKMHax.
Cnocob pacyeTa CKBa>KMHHEIX 3apsA0B 3aBHCHUT OT YHCAA
ODHa’kKeHHEIX TOBEPXHOCTEH, B CTOPOHY KOTOPLIX IIPOSiB-
ASIETCSI AEHCTBUE B3phIBa.

B 3aBHCHMMOCTH OT TEXHOAOTHYECKHX OCODEHHOCTEH
TIPOU3BOACTEA B3PEIBHEIX paboT NPUMEHSIIOTCS Be pTHKAAL-
Hble, HAKAOHHEIe AU FOPU30HTaAbHbEIE CKBa’KHUHHBIE 3a-
pPSABIL, pasMelllaeMble B OAMH MAH HEeCKOABLKO PSAOB.

fAasa 2. B3pbiBAHNE BHUTPEHHMMM 3apRAIMA

Puc.2.2. Cxema pacnoAoXxXeHus Puc. 2.3. Cxema
BEPMUKUABHBLIX CKBAKUHHBIX  PACNOAOXKEHUS HAKAOHHBIX
3apAgoB CKBAKUMHHBIX 3ApPAGOB

AAsl ApoOAeHHs TOPOAERI YCTYIIa IPUMeHSAIOTCS I'AaB-
HBIM 06pa3oM BepTHKaAbHBIE (pHC. 2.2) MAH HaKAOHHEIE
(puc. 2.3) ckBa)XHHEBI. | OpH30HTAABHEIE HAH IIOAOTHE CKBa-
JKMHBI IPUMEHSIOT IIPH NOApaboOTKe YCTYIIOB, Ha CTPOH-
TeAbCTBe AOPOT H T.II.

AAst oDecriedyeHHUs 3aAaHHOH HHTEHCHUBHOCTH pa3phIX-
A€HHS TOPHOM MAacChl H HaAe>XXHOH NNpopaboTKH MOAOIIBEI
yCTyIla AMaMeTp CKBa*XWH (MM) AOAJKEH NPpHHHMAaThCS C
y4€TOM TEXHOAOI'HYEeCKHUX ITapaMeTpPOB B3PbIBHOH OTOOM-
KM 110 (hopMyAe:

d =9H +35,5K,, + 33,5F - 195, (2.8)

rae H— BBICOTa B3pEIBAeMOro yCTyIa, M,
K, — KoappHULMeHT paspeIXA€HUs B3OPBaHHOM rop-
HOM MaccChl;
F — rpyuna rpyaToB no CHully.

AmaMeTp CKBa’XHHBEI (MM), OTBedallUMH YCAOBHIO
paBeHCTBa IPOU3BOAUTEABHOCTH OYpPOBOTro CTaHKa U 3KC-
KaBaTopa (1o ropHOH Macce):

d = 100,JE,, 2.9

rae E, — BMECTHMOCTE KOBHIa 3KCKaBaTopa, M3.
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AnameTpsl CKBaykHH, BRIYHCAEeHHBIEe o hopMmyAae (2.9)

Ey M° 1 e 2 2.5 3 4 4.6
d, MM 100 125 142 158 174 200 | 214

Bribop accoprumenTa BB npousBoauTCH € yueToM pe-
KOMEHAQIIHH, IPUBEACHHEIX B TA. 3.

AAs1 coKpallleHHs1 00 BeMOB epeu3MeAbYeHUs TOpHOH
Macchl cKopocTh AeToHallud BB D (Km/c) poakHa ObITE
coraacoBaHa ¢ PU3UKO-MeXaHHYeCKHUMH XapaKTepHUCTHKa-
MY B3pEIBaeMBIX 'PYHTOB:

D=.pfA. (2.10)

rAe [0 — MAOTHOCTE 'PyHTa B oOpasie, T/M3;
[f— Ko3dppHLHEeHT KpelloCTH IPYHTA;
A— aKyCTHYeCKUI ITOKa3aTeAb TPelTMHOBATOCTH MacCHBA.

AKycmuyecKul noka3zdameAb mpeujHoBamocmu B 3a-
Bucumocmu om rpynnsl rpynmos no CHully F

F [ v v Vi Vil | vl | IX X X1
A 0.1 015 | 0.2 | 025 | 0.3 | 04 05 | 0.6 | 0.8

Beanuuna COITPOTHBACHHA ITO IIOAOINBE YCTYIIA, ITPeoAO-
AeBdeMasi BepTHKAABHO OAHHOYHEIM CEKBAXHHHEIM 3apPsAOM:

W =PIk, 2.11)

rae P— BMeCTHMOCTB CKBa>kKHHEI, KI'/M;
K — pacueTHEIH YAeABHBIH pacxoA BB aast cocpeao-
TOYEHHOTI'0 3apsAa, Kr/M3 rpyHra.

BMecTHMOCTE CKBa’KHMHEI B 3aBUCHMOCTH OT ee AlaMeT-
pa ¥ NAOTHOCTH 3apsikaHusa BB npunumaeTcs no taba. 2.1.

3HaveHuss K AAsT 3apSAOB HOPMAABHOTO PHIXACHUS
(ApoOAeHUs1) NpUBAMIKEeHHO TPpHHUMaTCs mo Taba. 1.3.

[Ipr HeoOXOAUMOCTH B3PHIBHOI'O PLIXA€HUS TOPHOH
Macchl ¢ TpeOyeMOH 110 TEXHOAOTHH pa3paboTKH MHTEH-
CHBHOCTBEIO BeAMYHHA pacd4eTHOTO YAeABHOTO pacxoaa BB:

K = KKKBEK'? g f212)

rAe Kx — yAeAbHHIH pacxop BB cocpepoToueHHOTO 3aps-
Aa HauOoABIllero KamyaeTa, Kr/m3 rpyHra;
K gpg— nepeBopHO# Ko dUITUEHT;
K, — Koa(hpuLIHeHT pa3pEIXA€HHs B30OPBaHHOH rop-
HOH Macchl.

[nasa 2. B3PLIBANME BHUTPEHHMMN 33pAAIMH

3navenus Ky B 3apucuMocmu om rpynnsl rpyHmos
no CHully F

F 1 v V Vi Vil vill | IX X X1
K. krim’ | 0.05 0.1 015 1 02 | 025 | 0.3 0.35 | 0.4 | 045

AAMHa (M) He3apsKeHHOW BepXHeH 4YaCcTH CKBayKHHEL
(cM. puc. 2.2) onipepeAsieTcs B 3aBUCHMOCTH OT TeXHOAO-
ruyecKux TpeboBaHUM K B3pHIBY N0 hopMyAaMm:

l.s =20d +0,20H , -1,5, (2.13)
l;=24d +23K, +3,, (2.14)

rae d— AHMaMeTp CKBa’XKHHEI, M;
% — BBICOTA pa3BaAa B30pBaHHOrIO I'pyHTa, M;
i Eﬂ:icpchuHEHT pazphEIXA€HHS B3OpPBaHHOM Irop-
HOM MAacchl.

AAviHa 3apsiaa Haj IOAOLIBOM yCTyTa:

'!u:H-_Imﬁ:r (2.15)
rae H— BrIicoTa ycTyna, M.
'AyOGuHa nepebypa:
=L @AE WL -1 (2.16)

AAsl 3aAaHHEIX 3Ha4YeHHWH ITepebypa BBICOTa 3apfAAa HaA
[IOAOIIIBOH yCTyIIa:

L, =W W/A2l, )-1n (2.17)

HAH IIPHHHMaeTCsd Mo AaHHEIM, IIDHBEA€eHHEBEIM HHXKe.

OmmuocumeAbnas rAyouHa nepebypa B 3asucuMocmu om
omHocumeAbHOU BrICOMBL 3apsaga Hag nogoulBoil ycmynda

/W 0.05 | 0.1 0.15 | 0.2 0.25 0.3 035 | 0.4 0.45 | 0.5

/W 311 | 214 ] 168 | 1.38 | 1.17 | 099 | 085 | 0.72 | 0.6 0.5

[Ipu TeXHOAOTHH B3phIBAHHSA CKBa’XHHHEIX 3apsiAOB
Oe3 nepebdypa (I, =0) BeAUYHHa IPEeCAOAEBAEMOT0 COIIPO-
TUBAeHHS W, onpeaeAsieTcs B 3aBUCHMOCTH OT IIPUHATOH

K]
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AAMHBI 3apsila Haj MOAOINBOYW yCTyla Mo HOMOrpaMmme
(puc. 2.4). [1pu 3apaHHON BeAMUYHHe CONpoTUBAeHHS W
AAMHa 3apspa (M).

[, =W, /\[(W/IW,) —1. (2.18)
Macca 3apsipa BB (kr) B ckBaKHHe:!

Q=P(I.+1,)=PI (2.19)

Tap ¥

rae l,,, — AAMHA 3apsipa, M.

PaccrosgHue (M) MeXXAY CKBa’KHHaMH 3apsAa B pSAY
(cM. puc. 2.2) :

a=mW, (2.20)

rAe m — Ko3(Q(@UIHCHT COAUKEeHHUS 3apsaA0B.

AN 3apAAOB HOpMaAbBHOT'O ApoOAeHHS KO3 dHLIHeHT
cOAMKeHHS MPHHUMaeTCd B 3aBHCHMOCTH OT AMaMeTpa
B3PEIBHEIX CKBaXXHH d (M):

m=0,5/3d (2.21)
W, m
6
w=8"
™ 18 i
6
| 6m L
] -
4 4 M
- E—HE
2 o — :
1M
] X
2 4 6 8 I.m

Puc. 2.4. 3aBucumocmb BeAUYUHbLI NPEOGOAEBAEMOrO
conpomuBAeHus no nogouwse ycmyna W, om gaunm 3apsga
Hag nogowBol ycmyna [, npu B3PbIBAHUU CKBAXUHHBIX
3apagos be3 nepebypa

[naea 2. BIpbiBaHKE BHUTPEHHMMM 33PRAIMM |

Kosgpgpuuyuenm cbAuxeHus B 3apucumMocmu om gu-
aMempa CKBAXUH

d, MM 103 125 150 160 216 250
m 1.06 | 1 094 | 092 | 083 | O.8

[Tpn HeO6XOAMMOCTH B3PEIBHOTO PLIXA€HHS TOPHOW Mac-
CBI AO TPeOyeMOoU HHTeHCHBHOCTH KO3(P(PHUITHEHT COAMDKEHHS ;

m=0.75 K. (2.22)

[Tpu MHOTOPSIAHOM KOPOTKO3aMeAAeHHOM B3pEIBaHUH
paccTosgHHE (M) MeXAY pAAaMH CKBa>KHH:

b=(085+ )W (2.23)

[TapaMeTphl paclioAOKeHHS HAKAOHHBIX CKBAOKHHHEIX
3apsSAOB IIPH YCTYIIHOM OTODOMKE 'PYHTOB OIIPEeAeASIOTCS B
CAeAYIollleH MOCAEAOBATEeABHOCTH.

[TpeopoAeBaeMoOe O IOAOIIBE YCTYIIa COIIPOTHBACHHE
W BrIuncAsieTca no popmyae (2.11)

ArnHa 3aboMKH (M):

I =l /sina,, (2.29)

iy

TAC 0, — YTr'OA HaKAOHA CKBa’KHHHOTO 3apsiAa K TOPH3O0HTY.

AAMHa HAKAOHHOTO 3apsAa Haj MOAOLIBOH yCTyma (M):
I ,=H/lsina, -1l .. (2.25)

AAMHa 3apsja Haj MMOAOIIBOM yCTyTIIa AAS 3KBUBAACHT-
HOro BepPTUKaABHOI'O CKBa)KUHHOIO 3apsgja (M):

cCosc,

W/(H -1, sina,)-1/1,, ] (2.26)

L.=L. |:5in{IH =

AArHa nepebypa AAS 3KBUBAaA€HTHOT'O BePTHKAALHO-
ro CKBa’KMHHOTO 3apsaa (M):

Poal. %/I +W3/ff_] —1)_ (2.27)
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AannHa nepebypa HAKAOHHOTO CKBa’KHHHOTO 3apsiAa (M):

|

I . i ¥

20 sinat, + W eoser, /1, , (228)
Macca HaKAOHHOTO CKBa*KHHHOTO 3apsAa (Kr):
Q=P 41, )=Pl.. (2.29)

PaccTosHHe MeXXAY 3apspAaMU BEIYHCASIOTCS 10 dhop-
MyAam (2.20 u 2.23).

BeAnuynHa pallMOHaAbLHOrO MHTEpBaAa 3aMeAAeHHS
(MC) Me>XAy 3apsipaMM (rpylnamMu 3apsizoB) mo cakTopy
APOOAEHHA T'OPHOU MacCHhI:

13=40+2H -25F -10K ,. (2.30)
LllupuHa pa3sBaAra TOpHON Macchl (0TGPOC MOPOABI OT

HU)XHel 6poBKH ycTyna) By ¥ MaKCHMaAbHas BRICOTa
HaBara H, npH yCTymIHOM B3pLIBaHHUH:

B, =3,5HYF3[q/ H (0,65 +035c0s9); (2.31)
H, = H{N I(Hg), (2.32)

TAe ¢ — YAeAbHREIH pacxop BB, kr/m3 rpyura;
N — YHCAO B3pBIBACMBIX PSIAOB CKBaKHH;

@ — YTOA MeXAYy HallpaBAeHHeM AHMHMH OTKOCa YCTYy-

I1a H AMHHeH OAHOBPEMEHHO B3phIBaeMEIX CKBa-

JKHH, rpajAyc.

[Tpu B3phIBaHUM Ha HeyOPaHHYIO OT MPeABIAYIIEro
B3pblBa TOPHYIO MAaccy (MOANOPHYI CTeHKY) LIHpHUHA
pa3Baaa (M):

B, =B,(1-X1X,), (2.33)

rae X — HIMpHHa HaBaAa HeyGpaHHOM rOpHON Macchl Ha
YPOBHE MOAOUIBEI YCTYIIa, M;
Xop— NpeAeAbHasi IHPUHA [IOATIOPHOH CTeHKH, NpPH
KOTOpOH He oDpa3syeTcs IIPH B3phIBe pa3BaAa, M
B
X, =——.
1+50/F

140

(2.34)

[nd6a 2. B3pbiBAHNE BHUTJEHHNMN 3apRAIMN

Tabauua 2.5.

bazoBsiil 00'beM OypeHHs B3PBIBHBIX CKBa)XHH,
mM/1000 m? rpynTa

"“:g::’ Nuamerp | Buicora Fpymuia rpyatos no CHully
11
CKBIAM- a,
cena- |l v v ] v ||| x| x|x
AHH
< 105 4 13 BD 90 110 115 128 146 168
6 74 9 28 109 113 127 144 150
2 73 18 85 107 112 125 140 148
10 T2 76 g4 105 110 124 138 146
12 T1 75 82 100 108 122 | 137 145
15 70 74 8l 96 106 120 136 144
6 28 32 35 41 44 56 65 15
8 27 30 3l 40 43 52 57 62
106~ 10 25 27 29 34 36 39 44 48
% 150 i2 22 24 26 21 3l 37 42 47
=< 15 17 19 22 26 30 34 40 45
% 20 16 18 20 25 28 31 39 4
E 8 21 23 27 34 36 40 46 50
151- 10 17 19 20 24 27 33 35 39
215 12 14 16 17 20 22 26 32 37
15 12 13 15 17 20 23 29 36
20 10 11 12 15 17 22 25 33
B 21 FA 23 27 28 30 31 32
216—- 10 14 14 16 17 19 20 24 26
245 12 10 10 11 12 15 1 20 24
15 B 9 10 11 13 15 19 22
20 8 8 9 10 12 14 17 20
< 105 4 67 69 T8 04 100 115 130 136
(] 65 68 76 92 o9 113 128 135
B 6d 67 15 91 93 112 127 133
10 63 66 T4 90 98 111 126 132
12 62 65 73 89 97 110 125 130
15 61 64 72 87 96 109 124 129
6 27 31 34 40 43 55 o4 74
B 25 29 30 36 39 47 52 56
106~ 10 23 25 26 31 33 36 40) 44
¥ 150 12 20 22 24 25 28 34 38 42
= 15 16 I8 20 24 26 31 36 41
% 20 15 | 16 38 | 2 | 3121319
o 151- 8 92| 2 |3 133 13l a}) s
215 10 16 17 18 22 25 30 32 36
12 13 15 16 18 20 24 30 33
15 11 12 14 16 17 21 25 32
216- 20 9 10 11 13 15 20 23 30
245
8 18 20 24 25 26 27 27 28
10 13 13 14 14 17 18 22 24
12 Q9 9 10 11 13 15 19 23
15 7 8 9 10 12 14 17 20
20 7 7 8 9 1] 13 16 19
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Tabauuya 2.6. KoTaoBEIe 3apsAbl AONIYCKaeTCs IPUMEHSTE B CACAY-

bazoBbIl YAeABHBIH pacxop BB qﬁ. Kr/m3 rpyHTa IONIHUX CAYyYasIX:
m KOI'Ad HMH TeXHOAOTHYECKH BO3MOKHO H S3KOHOMH-

JYeCKH IIEAECGDEP&BHD 3aMeHHTE KaMepHEIe, CKBa’)KHHHEIe

Bricota I'pynna rpyaroe no CHully MAM ILIITYPOBEIE 3apPSAHL;
i e wiu) MRS Y vE Qe 38 VB ) IX % e s KOTA@ CONMMPOTHBAEHHE MO0 MOAOIIBE YCTYIla HaCTOAb-
Cicpanunbl Auanerpos 10 150 um (sepruxansunie) KO BEAHMKO, YTO 3apsiA, NOMEUIEHHBINA B CKBa)KHUHY HAH
] 0363 | 0394 | 0425 | 0495 | 0563 | 0.63 | 0.724 | 0.827
10 035 | 0386 | 0.407 | 0.407 | 0.554 | 0.612 | 0.701 | 0.789 LIITYP, HEe B COCTOSAHHH €ro IIPeOAOAETE.
12 0343 [ 0375 | 039 | 039 [ 0542 [ 0601 | 069 | 0.762 B3apEIBHEIM cltocoboM 3apaHHBIH 00BEM KOTAA ITOAY-
15 0.333 | 0.366 | 0.382 | 0.382 | 0.538 | 0582 | 0.683 | 0.736 JaloT OAHMM HAH HECKOABKHMHU [IPOCTPEAHBAHUSAMMH.
2 B2 Bs L3365 | o300, 054 1 Oa/5 | D661 | OTID Macca npocTpeAodHoro 3apsipa Q onpeapeAsseTcs 1o
Crpamnusl guamerpom 150-190 mm (sBeprukaisibie)
g 0346 | 0.375 | 0405 | 0471 | 0536 | 06 | 069 | 0.788 thopmyAe:
10 0333 | 0368 | 0388 | 0454 | 0528 | 0583 | 0668 | 0.751 Q
12 0327 | 0357 [ 0371 | 0444 | 0516 | 0.572 | 0.657 | 0.726 On= (TTnpA)" * X2 (2.35)
15 0317 | 0348 | 0364 | 0431 | 0512 | 056 0.65 | 0.701 P
20 D306 | 0324 | 0348 | 0411 | 0486 | 0548 | 063 | 0678
CrBasunbl guaverpoy doaee 190 v (Beprukanbubie) rae Q — MdCCa OCHOBHOT'O 3apsAaq, KI
8 0339 | 0368 [ 0397 [ 0463 | 0526 | 0589 | 0.677 | 0.773 IInp — noKaszaTeAb IIpOCTPEeAHBAaEMOCTH, AMS3/KT (TabA. 2.7)
10 0327 | 0361 | 038 | 0446 | 0518 | 0572 | 0.655 | 0.737
12 0.32 035 | 0364 | 0435 | 0506 | 0.563 | 0645 | 0.712 Tabauua 2.7.
15 0.311 | 0342 | 0357 | 0423 | 0503 | 0.544 | 0638 | 0.688
2 0.298 | 0318 | 0341 | 0404 | 0477 | 0538 | 0.618 | 0.665 OpueHTHPOBOYHBIE MOKAaZ2aTeAH NpocTpeanBanus IlInp
Crpamuneul guasmerpom 40 150 mm (nakiouHbie)
8 0.349 0.38 0.408 0.476 0.54] 0.606 0.696 0795 ['opnas nopoaa Knaccupurauus | [lpenenwm noka-
10 0.336 | 0371 | 0.39] 0459 | 0533 | 0589 | 0.674 | 0.759 rPYNTOB H NOPOA | 3aTena npocTpe-
12 0324 | 036 | 0375 | 0448 | 0521 | 0578 | 0663 | 0.74 no CHully nueaemocTh finp
15 0315 | 0352 | 0367 | 0436 | 0517 | 056 | 0.657 | 0.715 Imina naactuyias Mopennas I 500-1400
20 0.305 0.33 0.351 | 0415 0.49 0.553 | 0.636 0.69 I'nuua vephas 1 400600
Creamnue guamerpom 150-190 mm (HaknoHHBIE) I'nuna mopennas I 220-530
8 0335 | 0367 | 0395 | 046 | 0525 | 0.588 | 0.676 | 0.722 TNHHA KeaTo-Oypas KHpHAR 1I 220-270
10 0.332 | 0359 | 0377 | 0.445 | 0.517 0.57 0.655 | 0.736 FAHAA TEMIIO-KPAcHAR KHpHasn 1I 170-250
12 0318 | 035 036 | 0435 | 0504 | 0561 | 0643 | 0.711 Meprens MArkuil TpeUIHHOBATHIA X 100-170
15 0306 | 0.342 | 0351 | 0.422 0.5 0.549 | 0.63 0.687 Meprent MATKRHA CRIBHO TPEMHHOBATRIA v 180-280
20 029 | 0313 | 034 | 0403 | 0475 | 0537 | 0617 | 0.665 ['n1Ha NOMOBAA TEMHO-CHHAR v 100-150
Crsamnnm guamerpom Hogee 190 mm (nakionnnie) CyraHHOK TAMENLIH, [MHHA NecYyanncTas v 70-150
g 0.326 | 0.36 039 | 0451 | 052 0.5 0.67 | 0.765 Men MATKHI, H3BECTHAK-PAKYIIEYHHK v 35-65
10 0.319 | 0351 | 037 044 | 0511 | 056 | 0.648 | 0.725 Meprent cpeaneit KpenocTH, A0NOMHT MEprean- Oxono 20, Gons-
12 0.31 0342 | 0355 | 0429 | 0498 | 0556 | 0632 | 0.709 CTRIN, HIBECTHAK MATKHH CHIBHO TPEILHHOBATL V¥-Vi moe pacceHBaHHE
15 0.3 0.335 | 0349 | 0416 | 049 | 0.538 | 0.625 0.68 3HA4EHHI]
20 0.283 | 0307 | 0335 | 0397 | 047 0.53 0.61 0.658 ['nc naoTHEN, MENKOIEPHHCTEIH, CNAHUL! FIHHH-
CThIE KpEenkKHe, I‘pﬂHET CHIBHO TPEMIHHOBATEIH, VI-VIII 15
2 3 M tocopuTl cpeaneii KpENOCTH, CHIAHLUMTSEI, H3-
. .. METOA KOTAOBGIX 3apap0B BECTIIAKH CPE/HEN TPEILHHOBATOCTH
I'panuT cpenned TPELHHOBATOCTH, KBAPLUHTL
MIOTHRIE HENEIHCTRIE, KRAPUHHTE! NI0OTHLIE CEDRIE,
KoTAOBBEIMM Ha3BIBalOT 3apsaAbl, pa3MellleHHBIE B I10- saatiro-nedeARionas P}’It]; iRl mnfﬂpuﬁ‘ VII=IX 210
AOCTH — KOTAe, 0Opa3oBaHHOM pacUIHpeHHEM B olIpeAe- IMEEBHKH C BKITIOUERHEM achecTa, Necuanmy,
ACHHBIX MecCTaX ILINypa MAH CKBa’XHHBEI IIyTeM IIpoCTpe- J;“JIEHHT —ee g
— OrgBHKH, C Ikd, 'y "
AMBAHHMS MaAbIMH 3apsiAaMH M APYTHMH CIIOCOBaMH. et e aedinas iy Seginod gt o g
I 42 LIy phI ¥ CKBasKHMHBI, UMeolHe KOTABI, Ha3bIBalOT COOT- IEPHHCTEI M cpemesepuHcThi, GocdopHThl X 0.2-5
BETCTBCHHO KOTAOBEIMH LLITYpaMy H KOTAOBEIMH CKBayKHHaMH. | kpenkie, A0NOMHT KpEnkHii 143
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A — naotHOCTE BB (HackinHas), Kr/am3;

n — MoKasaTeAb CTeIleHH, paBHBLIH NMOPAAKOBOMY
HOMepYy NPOCTPeAMBaHUs; AAS IIOCACAHETrO I1po-
CTPEeAHBaAHUS IPUHUMaeTcs n= 1, AASI IpeATioc-
AEAHEro n=2 U T.A.

[1o aToit popMyAe Macca MOCAEGAHET'O IPOCTPEAOYHO-
ro 3apsiAa COCTaBMT:

5ol
0, = T b (2.36)
Macca npeanocaeaHero 3apsipa:
0, = —2
2 (anﬂ.)l ! (2.37)

HT.A.

HTOoOH ONipeAeANTE HEOOXOAUMOE YHCAO MTPOCTPEAH-
BaHHM, HAaXOAAT NpPe’KAe BCEro MpeAeABHO AOTYCTHMEBIH
BeC epBOro IIPOCTPEAOYHOro 3apsiiad, KOTOPHIM Ompeae-
AsSIeTCsI 1o AMaMeTpy KoTAa D, npuHuMaeMoro apoobpas-

HEIM:
D, =1,24{E (2.38)

AAMHY IIEpPBOTO IPOCTPEAOYHOTO 3aPsAAa [y, MOXKHO
NIpUHSATH PABHOH BeAM4YHHe Dy . EcAl He npeABABASeTCs
OCOOEIX TpeOOBaHHUH K CTEIIeHH COCPEeAOTOYeHHOCTH 3a-
PAAQ, Iy, yBeAMYHBaeTcs. [Tpu Liap= 2Dy oTHONIEHHE AAH-
HEBEl [IOAYYEHHOH MOAOCTH K ee IOoIlepedyHOMY pasMepy
paBHO npuMepHo 4. IIpu BHIGOpE /,,, HEOOXOAUMO HCXO-
AHTEL H3 TOTO, YTOOBI YHCAO TPOCTPEAHBAHU M OBIAO MUHHU-
MaABHBIM.

Bec mepBoro npocTpeAoYHOro 3apdjia He AOAKEH
IIpeBBIIaTh HEKOTOPOU BeAUYHHEL (},qy, OTIPCACASIEMOH 110
BMECTHMOCTH 3apsa’kaeMoH YaCTHU CKBa’KHUHEI (LIIypa):

an g F'!rmp ¥ (2‘39)

rAe P— BMecTUMOCTE 1 M CKBa’XHHEI (IIMTypa), Kr (cM.
Taba. 2.2)

,, =(1+2)D,, (2.40)

(282 2. B3pbIBANME BHYTPEHHMMN 33PAAIMN

Ecau Q; no BeanynHe MeHbUIe Oy 4y, TPEOVEMEI KO-
TEeA MOJKHO [IOAYYHTE C OAHOI'O IpocTpeAnBaHus. Ecan xe
(0 Soanlie Qqy, HAAO ACAATHL ABa NPOCTPEeAHBaAHUA UAH
OoABLIe, BEIYMCASS BeAHYHHEBI 3apaA0B O, Q2 u T. A. Ao
TEeX IOP, NoKa NOCAGAHHH U3 HUX He cTaHeT MeHB1Ie O,qy.
Ero B cAepAyeT IpHHHMAaTE 3a MNepBHIH NPOCTPeAOYHBIH
3apsA.

[Ipu npoBeAeHHH paboT 10 NPOCTPeAHMBaHHIO Heob-
XOAMMO KOHTPOAHPOBATE 00BEeM KOTAA U YTOYHSATE OIBIT-
HEIM IyTeM IoKazaTeAb NpocTpeArBaHus [Inp. Tpebye-
MBIH 00'beM KOTAA Vi BEIYHMCASIeTCS 110 QOopMyAe:

Vi - E . (241)
[lapameTpbl KOTAOBBIX 3apsA0B AASI PRIXACHUS ITOPOA
[IpH ABYX OOHa)XKeHHEIX NOBEPXHOCTAX (B yCcTyne, puc. 2.5)

ONPEeAEASIIOTCS CAEAYIOUIUM 06pasoM.
A. BeAnmuuHa KOTAOBOTO

3apsjAa BBIYHMCAseTcs IO
dopMyAe:

O =KW, xr, (242

rAe K — pacuyeTHBEIH YAEAb-

HBIH pacxop BB, kr/m3

(cM. Taba. 1.3);

W — AMHUHS HaMMeHBbIlIero CONPOTUBACHHS; IpUHHAMa-

ercd pasHou 0,6 —0,9 BeICcOTH yCTya.

b. PaccTosgHue MeXAyY [IeHTPaMHU 3apsiAOB B PSIAY I1pH-
HUMaeTcqa B npeaeaax (1,0+ 1,5) W.

B. [Ipu pacnoAoXeHHUH 3apsAOB B HECKOABKO PAAOB H
B LIaXMaTHOM MNOpPSAKEe pacCcTodHHUEe MEXXAY pspaMu b
[IPUHHUMaeTCs: IPA OAHOBPEMEeHHOM B3pLIBAHWU PAAOB
sapsgpoB b = 0,85 W, npu pazHOBpeMeHHOM HOPAAHOM
B3peIBaHUH b = W.

CKBa’kKUHBI (LIIIYPhli) B LEASX pasMelleHUs LeHTpa
3apsija Ha YpoBHe HNOAOIIBEI yCTyIla (KpacHOH OTMEeTKH
KOTAOBaHa, TpaHLleH) AOAKHEI OLITh NPOOYpeHBl HHUXKe
MMOAOLIBEI yCTyTIa Ha BEeAHYHMHY, PaBHYIO IOAOBHHE AAMHEI
[1epBOTO MPOCTPEAOYHOTO 3apsAa.

AAst yAyULIeHHS APOOAEHHS MOPOALI BepXHeHd 4acTH
yCTyINa B CKBa)>XWHY MAM ILUNYP BEIlIe KOTAA [IOMeIaloT
VAAMHEHHEIN (AOTIOAHUTEABHEIH) 3apsA. [Ipu BEIbOpe pAAH-

Puc. 2.5. Komaopoii 3apsag
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HEl AOTTOAHUTEABHOTO 3apsjAa MCXOAAT M3 TOTO, YTO 30HA
ApoDAeHHSI MOPOABLI KOTAOBEIM 3apsiAOM B HalpaBAeHHH
VCTES CKBa’KWHBI cocTaBasieT mpumepsHo (0,7 +0,8) W. 3a
npeAeAaMHd 3TOH 30HBI pacroAaraeTcst AOIIOAHHUTeABHBIN

3apsj, BeC KOTOpPOro olpeAeAsieTcd o opMyAe

Qs =| (10 0. TW +1,5) | P, (2.43)

rae W— AHC KoTAoBoro szapsapa, M;
l,.6 — AAMHa BepxXxHeH 3aD0HKH, M;
l.s — TAYOMHA CKBa’XHHBI, M.

CpobopHasi yacTh BEHIpAaDOTKH MeXAY KOTAOBEIM H
AOIMMOAHHTEABHBIM 3apsipAaMH 3alloAHsAeTCcs 3aboeYHEIM
MaTepHaAOM MAH MEXXAY HUMH OCTaBAAeTCS BO3AVIIHEIH
[IPOMEXYTOK.

AAvHa BepxHeW 3a00MKH NMPUHHUMAETCA B IIpeAeAax
15 — 25 ppaMeTpoB 3apsipa. AAS KOTAOBBIX CKBa’kKHH IIPH-
MeHeHHe BepXHeill 3ab60WKH 00s13aTeABHO, He3aBHCHUMO OT
HAAHMYHA AOIMOAHHTEABHOTO 3apsijAa; 3aboMKa KOTAOBEIX
LINYpoB HeoOs3aTeALHa.

Ilpu paboTax 1o npocrpeArBaHuio BB noMmelnaercs B
NaTpoHax MAH pPOCCHIILK. B3pbIBaHHE 3apsaA0B AOAJKHO
NPOHU3BOAMTLCSH C IpHUMeHeHHeM [IaTPOHOB-00eBUKOB.

[Tpu 3apskaHu¥ KOTAA DOEBUKH AOAKHEI OBITE OITY-
HnieHb! B Hero nocae 3acelnki BB B KoandyecTBe 50 % ot
Beca 3apspa; npu OecKalclABHOM criocoOe B3phEIBaHHA
O0eBHK B KOTeA MOXXeT OBITh ONYIeH MOCAe 3aCHINIKH
10 % BB.

CyxHe BepTHKaAbHEIe IINYPhEI HAH CKBa’XHHBEI IIpPO-
CTPEAMBAIOT 3apsiAaMH U3 ITopoluKoobpasHoro BB.

BepTHKaAbHBIE 1 PACIIOAOKEHHEIEe TTIOA DOABLINM yT-
AOM HaKAOHa K TOPH30HTY 0OBOAHeHHEIe HITYPE HAH CKBa-
KHUHEI IPOCTPEAMBAIOTCH 3apsiAaMH IaTPOHHPOBAHHOTIO,
[IpeccoBaHHOI'O HAH I'paHYAHPOBAHHOTO (TOHYILIETO B BOAE)
BopAOycToMduBoro BB Tuma rpaHyAoToAa, aAroMOTOAA M T.I1.

[naBa 2. BapuiBAHWE BHUTPEHHHMMH 3aPATMN R

HHS CKBaJKHHBI (LIITypa) OT NOBPEKAEHHA TOMEeCTHUTh 3a-
DOHKY.

Ilpu npocTpeAMBaHHM CKBa’KHH HAH IINTYPOB CACAY-
eT IPUMeHSTh 3AeKTpUYeCKHH crnocob B3pbiBaHusa. VIHA-
ITHMPOBaHHE KOTAOBBIX 3apsiAOB MOJKET [IPOU3BOAUTECH KakK
C TIOMOIIBIO DAEKTPOAETOHATOPOB, TaK U C IIOMOIIBIO Ae-
TOHUPYIOLLEro IHYpa, K KOTOPOMY Ha NOBEPXHOCTH IOA-
COeAUHSIOT 3AeKTpoAeTOHaTOpHL. [Ipu onipeAeAeHHH ITO-
TpeOHOCTH B CpeACTBax HHHIIMHPOBaHUA IIPEAYCMOTPEHO
pazMellleHHe B Ka’KAOM 3apsipe 110 OAHOMY SAEKTPOAETO-
HaTopYy.

BasoBnie HOpMEI (TabA. 2.8, 2.9, 2.10) olipepeAeHEl AAS
HITypPOB AMaMeTpoM 42 MM B cKBaXHH — 110 MM.

Tadauuya 2.8.

BazoBblii YyAeABHBIN 00beM OypeHHS IITNYPOB NPpH
B3pbIBaHMHM KOTAOBBIX 3apsipos, M/1000 M” rpyHTa

Buicota ['pynna rpyntos no CHully
yetyna, M1 Ty v Vi Vil Vil
3 133 133 133 133 133
4 11 70 T7 T4 77
5 30 50 50 50 50

Tabauuya 2.8.a

bazoBbiil YyA€ABHBIH 00beM OypeHHsI CKBa)XHH IIPpH
B3pbIBaHUM KOTAOBBIX 3apaA0B, M/ 1000 M° rpyHTa

BricoTa I'pynna rpyntos no CHully
ycryna, M| IV v VI Vil VIII
10 9 9 9 10,1 10,9
12 6,7 6,7 6,7 7.8 7.8
15 4.3 4,3 4.3 Dok 5,1
20 2.3 2.4 2.4 2,1 2.7

Tabauua 2.9.

ba3oBBIf YAeABHBIN pacxoA BB nipu B3peIBaHNH
KOTAOBBIX LIy POBBIX 3apsiA0B, Kr/1000 M3 rpyHTa

['opu3oHTaAbHBIE ¥ MOAOTHEe OOBOAHEHHEIE ILUNYpPHI
BricoTa I'pynna rpyntos no CHully

HMAHM CKBa’>XKHHEI IPOCTPEAMBAIOTCS 3apsiAaMy IaTPOHHUPO- G e v b = o
BaHHOTO MAHM NIPeCCOBaAHHOI0O BOAOYCTOHYHUBOro BB. . Bs Sians] 54555 | Sonia] 653

[1pn npocTpeAMBaHHAHK OPOLIKOOOpasHEIM BB B mimy- 4 479/1.9] 497129 | 523/3.5 | 551/14.4 | 607/34,3
PEl HAW CKBa’>KHHEBEI CA€AYeT 3achillaTh 4acTh MPOCTPEAOY- 5 167/1.9] 486/2.9 | 506/3,5 | 537/14.4 | 590/34.3

Iqﬁ HOTO 3apsiAd, 3aTeM ONYCTHUTh IaTPOH-DOEBUK, 3achINaThk [Ipumewanne. B upcanTere npuseaer pacxop BB Ha ocHoBHOE B3pHI- 'I 47

OCTaBIIYIOCA 9acTh 3apsijAa, Ha KOTOPYIO AAfl IPpeAOXpaHe- BaHHe, B 3HAMeHaTeAe — Ha NpocTpeAnBaHue.
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Tabauuya 2.10.

ba3zoBblil yAeABHBIN pacxop BB npu B3phIBaHHH
KOTAOBBIX CKBasKMHHBIX 3apspoB, Kr/1000 M3 rPpyHTa

Buicota I'pynna rpyutos no CHully
YETYNa, M IV vV VI Vil VIII

10

214,2/0,7

245,21 .1

275.4/1.4

312.6/6.7

144 3/18.2

12

209/0,7

240.,4/1,2

268,8/2.6

306,6/7,5

337,3/20

13

206,8/0.7

237,172

266,13

300.6/10.7

330,3724.1

20

201,6/0,7

231,91,2

260/4.5

294 6/14.6

323,3/26.8

IIpumevyanne, AunaMerp cKkBaXuHEl 110 MM. B uncanTeAe NpHUBeAEH
pacuyer BB Ha ocHOBHOe BiphiBaHMe, B 3HaMeHaTeie — Ha npocTpe-

AHBdHHE.

B 2.4 MeTop ManoKkamepHbIx 3apaA0R

MaAoKaMepHEIE 3apsiAbl pacnoAaraloT B mypgax u
HITOABHSIX MAH CAETKa HAKAOHHBIX BhIpaOOTKax (pykKaBax)
naoiaakio cedenus ot 0,2 x 0,2 po 0,5x 0,5 m. AruHa py-
KaBOB AOAKHa coctaBasaTs oT 0,5 pAo 0,9 H (H — BrICOTa
ycTyiia), Ho He boAaee 5 M. MaKkcHMaAbHas BEICOTA YCTY-
[IOB He AOAJKHA IpeBbILIATE 8 M.

CoopysKeHHe PYKaBOB IIPOH3BOAUTCS POCTPEAKOH
uimypa npobypuBaeMoro BAOAbL OCH BEIpabDOTKH.

Macca MarOKaMepHOTo 3apsija (Krj:

Q =KW, (2.44)

rae K — pacueTHRIM YAeABHBIH pacxop BB, npuHumae-
MEII 1o Taba. 1.3, Kr/M3 rpyHTa;
W — aauna AHC, npuHuMaeMass 0 BepTHKaAH OT
I[eHTpa 3apsAa AC MOBEPXHOCTH, M.

AAMHa 3apspa He AoAKHa npesbimiate 0,3 AAMHEL
pyKaBa.

[Ipun MraoBeHHOM crniocobe B3phIBaHHS PacCTOAHHE
MEXKAY lleHTpaMu 3apsaoB (1 + 1,1) W, npu KopoTKo3aMeA-
A€HHOM B3phiBaHuu — (1,2 + 1,3)W.

BapriBanue MarOKaMepHEIX 3apsA0B NPOH3BOAMTCH
pH DOMOIIH 3AeKTpoApcToHaTopoB, AlLl AW OrHeBEIM
crnocobom. [Tpu onpeapereHHH pacXojpa OTHEIIPOBOAHOTO
HIHYpPa YYTeH ero pacXxoA Ha NpocTpeAHBaHKe MINYPOB, a
TakKe HeoOXOAHUMOCTE AYOAHPOBaAHHS 3a’KHUraTeAbHBIX
TPYOOK IpH UX AAHHe boAee 4 M.

[AaBa 2. BapbiBanWe BHUTPERHMMN 33PAAAMM

bazoBeie HOpMEI pacxopAoB (Taba. 2.11) onpeaeaenn
AASI PYKABOB C MAOUAABIO MOMepevYyHoro ceYyeHHUs S =
= 0,04 M2, AnameTp mmypoB ds = 42 MMm.
Taba. 2.11
BazoBsii pacxop BB q,, kr/1000 M* rpynra

BricoTa ['pynna rpynros no CHrlly
yeTyna, M Y A" Vi VIl VIl
2 294/35 3B0/3S5 J88/6E 570/68 610/83
3 2904/16 374721 430/31 520:/47 38579
4 3007 300/13 446727 542/43 G600/TO
5 300/5 3879 445725 528/39 630770
6 200/3 370/9 444725 530/37 G60/63

IIpumeyanue. B uncauTere npuBepeH pacxop BB Ha ocHoBHOe
B3pLIBaHHE, B 3HaMeHaTeAe — Ha NMpocTpeAHBaHHe.

B 2.5. METOA KaMEpHbIX 32PRA0B

MeToA KaMepHBIX 3apfAAOB COCTOMT BO B3pBIBAHHH
3apsipoB BB, noMmenieHHEIX B criellHaAbHEIX BEIpaboTKax-
KaMepax.

[lpu HCNOAB30BaHHH MeTOAa KaMepHHIX 3apsA0B BO
B3PEIBACMOM MAacCHBe IIPOBOAST IIOATOTOBHTEALHEIE BhI-
paboTKH, H3 KOTOPEIX, B CBOIO 04epeAb, OCYIIeCTBASIETCH
MpoBeAeHHe 3apsAAHBIX KaMep (pHuc. 2.6).

Puc. 2.6. Cxema
pacnoAo)xeHus
3apAgoB B
wypgax (a) u
WmoAbHAX (D)
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B KayecTBe NOATOTOBMTEABHEIX BEIpabOTOK MOTYT
HMCIIOAL30BaThCs BepTHKaAbHEIe (IUypQBI), TOPU3OHTAAB-
Hule (IITOABHH, LITPEKH, pacCeyKH) UAH HaKAOHHEBIe Bhl-
paborku. OBAACTE paljHOHAABHOI'O IIPHMEHeHHs BepTH-
KaALHBLIX BEIpaDOTOK OrpaHHYMBaeTCs 3HaYeHHUSIMHU BBICOT,
oTOMBaeMbIX ITpH MTOMOIIIH KaMepHEBIX 3apsaA0B, YCTYIIOB B
npepeaax 6 — 15 m. Ilpu Beicotax ycrynos 10 —30 m uc-
MOAB3YVIOT FOPU3OHTAALHBEIE M HaKAOHHEIE NIOATOTOBH-
TeAbHEIe BEIpaOoTKH. [IAromjaAs ceueHHs BePTHKAABHBIX
TOATOTOBUTEALHEIX BEIpaboTOK 06BIYHO coCcTaBAsIeT 1,2 M?,
ropH30HTAABHBEIX — 1,8 M2.

Bribop THIIa IOArOTOBHTEABHBIX BEIPaOOTOK ITPOU3BO-
AWTCSI B 3aBUCUMOCTH OT KOHKPETHEIX F'OpHO-I'e0oAOTHYeC-
KHUX U TOPHOTEXHUYECKHX YCAOBHH IIPUMEHEeHUs MeToAa
KaMepHBIX 3apsA0B.

Macca KaMepHLIX 3apsAOB:

O = KWs, (2.45)

rae K — pacueTHBIH YA€ABHHIH pacxop BB (kr/m3), mpnu-
HHMaeMBIH TabA. 1.3;
W — aamna AHC, cocraBaswiasa 0,7—0,9 BEICOTH

B3pLIBAEMOTr0 YCTyIIa, M.

O61eM KaMephl AAS pasMelleHus 3apsiAoB (M3):
V. =Q/A, (2.46)

rae () — Macca KaMepHOro 3apsija,
A — TAOTHOCTE 3apsiKaHus (T/M3), IpUHUMaeMas I1o
Taba. 2.13.

Tabauua 2.13
PanMoHaAbHas NAOTHOCTD 3apsKaHHA

3apanm InoTHOCTE 3apakanus, /M

HeMEXAaHHIHpOBaH- | HEMEXABIIHIHPOBAHHOTO, C
MCXEHHIHPOBATHOTD,

Kamepume | noro, ¢ nosepxio- nopepxHocT, BB B
MICBMATHYCCKOIO
cti, BB pocerineio MEllKax
0.85 0.8 0,94

Tpanueinme 0.87 0,79 0,94

IMpumevanwne. [NpyH HeMeXaHH3UPOBAHHOM 3apSKaHMKM B MOA3EMHBIX
KaMepax obbeMoMm Doaee 25 M® (BB B MellKax) NAOTHOCTE 3apAKaHHA
0,78 /M’ a B kamepax o6memMoM A0 25 M’ MAOTHOCTE 3apsiKaHHS
0,73 T/™ .

Aasa 2. BapbiBanne BHUTPEHHHMN 3apRAIMM , Ba

PaccTrosiHHMe Me’KAY LleHTpaMH 3apsiAOB B PSIAY AOAK-
HO COCTaBAATE (1,2 + 1,4)W.

BapriBaHMe KaMepHBIX 3apsgAOB — 3AEKTpHYecKoe
A ¢ nomoukio ALl Bce B3pEIBHBIE CETH AOAKHBI AyO-
AMPOBaTHCH.

IIpu npoxoAKe BepTHKAABHBEIX INOATOTOBHTEABHBIX
BBEIPabOTOK AOAJKHO IPUMEHSITECS TOABKO 3A€KTpHYeCcKoe
B3pPhIBaHKe LIITYPOBHIX 3apsA0OB. B cAydyae HCIIOAB30OBaHUsA
TOPHU30HTAABHKIX [TOATOTOBHTEABHEIX BEIPaOOTOK B3PHIBa-
HHE MOXXeT NPOM3BOAHTHECH OTHEBEIM, 3AeKTpPHYECKHM
cnocobaMH HAH ¢ noMmolso ALLL

Qopma KaMep M pa3Mephl HX MOIIePeYHOro ceye-
HHHA yCTaHaBAMBAlOTCs NpoeKToM. B 3aBHCHMOCTH OT yC-
TOMYHMBOCTH MOPOA KPOBAH H CTeHOK BEIPAaOOTKH KaMe-
pa B NAaHe MOJXeT HMeTh (DOPMY KBaApaTHYIO, VAAHHEH-
HY!0, KpecToobOpasHyto, 1-06pasHylo, KOAbLIEBYIO H AD.,
B NONMEepevYHoOM (BepTHKAaALHOM) CeYeHHH — MPSIMOYTOAB-
HYIO, TPaneljueBUAHYIO HAH CBOAYATYIO.

[ToaBopsiiHe BEIpaboT-
KH K 3apsiAHEIM KaMepam
AOMKHBEI UMETh CeuyeHHe B
CBETY He MeHee: A\ IIyp-
dos 1 m2 (1,0 x 1,0); Arn
mtored 1,2 M2 (1,5 x 0,8)
NpH AAHHE WHITOABHH AO
10mm 1,8 M2 (1,8 x 1) npu
AAHHe HITOABHH 6oaee 10 M.

CedyeHHsA pacceuex,
CBS3BIBAIOIINX 3apsiAHEIe
KaMepsl ¢ mypdaMHu HAH
LITOABHSAMH, IPHHUMAIOTCS
TAKHMH JKe, KaK U ceyeHHs LITOAeH.

IIIToABHH W pacCedyKH CAeAyeT pacloAararb HCXOAM
M3 YCAOBUS HamMMeHblllero o6bemMa mMpoXoA4YeCcKHUX pabdor.
DTO YCAOBHE IIPH pacloAOKeHHH BhIpa0OTOK COrAacHO
pHc. 2.7 COBAIOAAETCS B TOM CAyvae, Koraa o, =@, =30

Yeree mypda AOAYKHO OBIThL 3aKpeNAeHO CIAOUIHOH
BEHI[OBOM Kpenbio Ha TAyOHHY He MeHee 3 M. B ycronun-
BLIX MMOPOAAX LIYpP@E MOMKHO NIPOXOAUTE ODe3 KpenAeHHs
(3a HCKAIOYEeHHeM YCThs). AAst o6AerdyeHHs IOCAGAYIOLIe-
ro sapsiKaHus 3apsAHBIe KaMephl AOAKHEI HEIOCpeA-
CTBeHHO conpsrarhcs ¢ mypdamu. Ha yyacTKax ¢ HeycC-
TONYUBEIMH ITOPOAAMHE AOIIYCKAETCS CONpsiKeHue ypgos

Puc. 2.7. PacnoAroxeHnue
WMOABHU U pacceyexk

1l
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C KaMepaMy IIOCPEACTBOM pacceyeK. Y4acTOK COIIpsKe-
HUA wypda ¢ KaMepoH AOAXKeH OBITh 3aKpelAeH MOAHEI-
MU UAW HEIIOAHBIMH KpeleKHBIMHA pamMaMu. [1pu npoxoa-
Ke myp¢oB B 06BOAHEHHEIX OpoAax 00s3aTeABHO YCTPO#H-
CTBO 3yMI(poB rAyOMHOH He MeHee 0,5 M HHKe [TOAOLIBEI
3apAAHOH KaMephl. 3yMII(p AOAJKeH OHITE NepeKpPEIT Aepe-
BAHHBLIM HACTHAOM Ha YPOBHE ITOAOIIBEI KaMephl.

YcThe IITOABHM AOAJKHO OBITH 3aKpellAeHO KpellexX-
HEIMM paMaMH Ha NpoTsS)KeHHH He MeHee 3 M. Hap BxopoMm
AOAKEeH OBITBH CAeAaH HaAeXHBIH KO3bIpeK, NIpeAOXpaHs-
IOLIUH OT NaAaIUX KYCKOB MOPOABRIL. B YyCTOHYHBEIX ITO-
poAax IUTOABHH MOJKHO NPOBOAHUTE Oe3 KpelAeHHS (3a
UCKAIOYeHHeM ycThd). [Ipu npoBepAeHHH B 0OBOAHEHHEIX
MOPOAAX IITOABHS AOAKHA MMeTh IPOAOABHEIM YKAOH K
ycTeio He mMeHee (0,003 ¥ nonepe4HEId K BOAOOTAMBHOM
KaHaeske — 0,005.

Y myp(oB 4 LITOAEH Ha pacCTOAHHU He MeHee 3 M OT
YCThS YCTpauBaloTCH CllellHaABHEIEe IAOILIAaAKH AASI pas-
meineHusa BM, npepHasHauyeHHEBIX AAS 3apsiKaHuA.

3apsiKaHue KaMep, IpoBeAeHHBIX U3 HIYPd OB, MOJKeT
IMIPOH3BOAMTECSH CACAYIOLIHMH CIIOCODaMHU:

a) IHeBMO3apsAYUKaMH,

6) yepe3 CKBasKUHY, IpoOypeHHYIO Hap KaMmepol, 6Ar ke
K BBIXOAY, C HCIIOAB30BaHHEeM BOPOHKH H BepeBKH C
Y3AaMH Al AMKBHAALIMH NTPOOOK, 0Opa3yeMBIX 3aCT-
psiBiiuM BB;

B) 3achillaHHeM rpaHyAHPOBaHHOIO (IOPOUIKOOOpPa3Ho-
ro) BB yepes pepeBssHHEIe JKeA00a, IPpHKpENAeHHEIe
K CTeHKe MIypda, uAH Ope3eHTOBbIE TPYOHI;

r) onyckanveMm BB uepes mypd B ByMaXHBEIX MellIKax,
SIIIHKAX AW HHOH Tape IIpH ITOMOIIH BOPOTKA, IOABEM-
HOTO KpaHa HAH APYTMMHA MeXaHH3MaMH, HMelollUMHA
TOpMO3a, MAH Ha BepeBKax.

3apsyKaHHe KaMep, IPOBeAeHHBIX U3 LITOAEH (pacce-
yekK), IPOU3BOAUTCS ITPH TTOMOIUTH [THEBMO3apsSAYHKOB HAH
BpyuHYy1o. AoctaBka BB B kamMeprl ocylllecTBASeTCS THEB-
MOTpPaHCIIOPTOM, BaroHeTKaMH, KOHBeHepaMH H T.A.

3arpelilaeTcs HCIIOAL30BaTh A\A 3apsyKaHusd He3aKpell-
A€HHEIE BEIpabOTKH, B KOTOPKIX BO3MOJKHO OCHITIaHUE TIOPOA
C DOKOB U KPOBAW MAH BEIBAAbl OTAEALHEIX DAOKOB ITOPOA.

Bo BpeMs 3apsKaHHSI B KaMepax He AOAJKHO OBITE
3AeKTPONPOBOAKH, OCBENIAIOTCs 3apsAHBIe KaMephl U3
IIPUMEIKaIoU[HX BEIpabOTOK.

[nasa 2. B3pbiBAuME BHUTPEHHMMA 33PRAIMM

BripaboTKu paspellaeTcs ocBelllaTb OT CeTH Halps-
keHueMm 220 B ToAbKO A0 BHeceHHS B HUX DOEBHKOB C
IAeKTpoAeToHaTopaMH. Ilepea BHeceHueM GOeBHKOB C
IAEKTPOAETOHATOPaAMH 3AEKTPONPOBOAKAa AOAXKHA OHITE
CHATa ¥ yAaAeHa U3 BceX BeipaboTok. [Tocae CHATHSA 3AEK-
TPOINPOBOAKH BEIPAOOTKH AOAYKHEI OCBEIaThCHA PYAHUYHEL-
MH aKKYMYASITOPHEIMH HAHM [IpeAOXpPaHUTEeAbBHBIMH OeH3H-
HOBBIMU AaMIlaMH.

Y KaXkAoro mypga (LITOABHH) AOAKHA OBITE YCTAHOB-
AeHa TabAMYKa C yKaszaHMeM HoMepa BeIpaboTKH, Beca
3apgAOB, @ IPH UCIIOAB30BAaHHH HECKOABKHX BHAOB BB —
reca Kakaoro BB B zapsae.

[lepea HavaroM 3apsiKaHUS HeOOXOAMMO IIPOBEpPHTE
[MPOYHOCTE KPEIIA€HHS YCThsSl IOATOTOBHTEABHEIX BEIPabOTOK.

BapriBHas ceTb AOAKHA AYOAMPOBATHECH; IpHMeHeHHe
OTHeBOT0 criocoba B3phIBaHUA AAS AYOAHPOBaHHA 3alpe-
IjaeTcs.

[IpoBepKka CONPOTHUBAEHHS SACKTPOB3PBIBHOU CETH
AOAKHA MPOHU3BOAMTECS Kak M0 OKOHYaHHH 3apssKaHu4,
TaK ¥ IO OKOHYaHHH 3a00MKH1 BLIPabOTOK.

HMunnmuupoBaHue KaMepHOTro 3apsipa IPOH3BOAUTCS HE
MeHee YeM OT ABYX O0EeBHKOB, KOTOphIE IIOMeN[aloTCd B 3a-
psiA mocae 3arpy3ku 80— 100 % 3apaHHOro Koandectsa BB.
MuHuMaAnBHEIH Bec 6oeeuka 5— 10 kr. BB, uayiee Ha ero
U3roTOBACHHE, AOASKHO OBITE TLIATEABHO IIPOCEAHO, IPOCY-
[IIEeHO, CKOPOCTEh €ro AeTOHallMH AOAKHa OBITH He HUIKe
CKOPOCTH AeToHaluu Aroboro u3 BB kamepHoro 3apsiaa.

BoeBHKH MOT'yT IoMeHnlaThLCS Kak B JKeCTKYIO, TaK U B
MATKYIO 000AOUYKY, HAallpUMep, B AepeBAHHYIO, JKeCTAHYIO
HAH DYMa’kKHYV10.

AAs paboT B 0GBOAHEHHEIX YCAOBHAX O0€BHKH ITIOMe-
[IIaIOT B MeTaAAHYeCKHe BaHKH MAHU B YIIAKOBKY, IOKPLI-
TYI0 THAPOM30AMPYIOIIUM MaTepHaAOM.

[Ipy 3AeKTpOB3pLIBAHHH B KaYeCTBe MHMI[HATOpa B
1eHTpe 60eBUKa IIoOMeljaloT He MeHee ABYX 3AeKTPOAETO-
HaTOPOB.

[Tpu GeckarcroALHOM B3pEIBAHUH TaKHM MHHI[HATO-
POM CAYKHT CAOKEHHBIH B HECKOABKO pa3 KOHell AeTOHH-
pyIoIero niHypa ¢ 3aBi3aHHEIMH Y3AaMH.

K npoBoaaM 3AeKTpoAeTOHATOPOB UAHM K HUTAM ALl
BHYTpPH GOeBHKa AOAKHEI OBEITHL IIPHKPEIIACHH ITAAHKH,
HCKAIOYamlue Beipeprueaiue npoeopor uau Alll us 6o-
eBHKOB.
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Yacte 2. MeToAbl W NapameTpei NPOBEABHNS B3pbiBHLIX PaboT

I[IpoBoaa oT DOEBUKOB M AeTOHUPVIOLIHHA UWIHYP BhI-
BOAST Ha MOBEePXHOCTE Yepe3 AepeBsIHHEIE XXeAoDa MAH
TPYOHRL

YAoxeHHBIEe B 3apsA€ MPOBOAA H ACTOHUPYIOLIUH
HIHYP Ha y4acTKe MeXAy D0eBHKOM U KeA0DOM AOAJKHEI
ObITh OOEPHYTHl HECKOABKHMH CAOSIMH NMepraMeHTHOH
6ymMaru A KpadT-6ymaru.

- I'locae 3apsi>kaHusi BLIpabDOTKH (3arpy3kH BB H BBepe-
HHsI O0OEeBHKOB) IPOU3BOAUTCSH ee 3aboHKa.

B ropH30HTaALHBIX BRIpaboTKax (LITOABHSX, pacced-
Kax) cedeHHeM Goaee 3 M2 paspelliaeTcs IPOU3BOAHUTE
YacTHYHYIO 3a00MKy A0 YCTaHOBKHM ODoeBHKOB. [IpH 3TOM
AOAJKHEI OCTaBASITECS XOAKH cedyeHHeM He MeHee 1,2 m?2
AASI AOCTaBKH GO€BHKOB U MOHTa’ka B3PBLIBHOHM CeTH. |a-
KHe XKe XOAKH, BeAyllHe K MeCcTy YCTaHOBKH OOeBHKOB,
YCTPAaUBalOT B CaMOM Kamepe.

[locae ycTaHOBKH OD0eBHKOB XOAKH B KaMepax 3alloA-
HSIIOT B3pBLIBYaThLIM BellleCTBOM, a B IIOABOASIIIIUX BEIpaboT-
KaX — 3aboeYHEIM MaTepHaAOM.

[Ipu pasMelileHHH 3apsAOB B KaMepaX, IpoBeAeHHEIX
M3 pacceyek, 3aboeyHBI MaTepHaA pa3MellaloT TOABKO B
caMOM paccedyke U B MeCTe ee CONPAXKeHHS CO LITOABHEH.

[ypdbl 3an10AHAIOT 3a00€9HBIM MaTepHaAOM Ha BCIO
rAyOHMHY, IpHYeM nepBhie 2—3 M OT 3apsia — NOPOAOH
MeAKHX paKLni.

B mypdei 3abo0edynbld MaTeplaA MOXKeT 3achkilaThCcs
OYABAO3€pOM UAM APYTHMH MeXaHM3MaMH; B TOPU30OHTaAb-
Hbie BEIPaDOTKH OH MoAaeTcs IpH IOMOIIH BaroHeTOK,
KOHBEHepoB H T.II.

PapuycEl onlacHEIX 30H OT pa3AeTa KyCKOB ITIOPOAEI IIPH
B3pLIBAHHUHM KaMepHHIX 3apsAOB Ha peIXAeHHe (C mOoKasa-
TeAeM AeHCTBHS B3phkiBa n < 1) onpeaeAsieTcs pacyeToM.
AAsi 3TOro M3 BCeX 3apsA0B, B3phIBaeMBIX B AGHHOH ce-
puH, BeIbupaercs 3apsp ¢ Hauboasmien AHC — Wi, 1
AMAST HEeTO onipeAensieTcs ycaoBHas BeanduHa AHC — W,
[IpH KOTOPOH OH SIBUACH OBl 3apAAOM HOPMaALHOTO BhID-
poca.

AAs KamepHEIX 3apsipoB Wy, ;. onpeaeAsieTcs o hop-
MYAe:

(2.47)

[nasd 2. B3pIBAHME BHUTPEHHNMM 33PSAIMM

[Ilpu opHOBpeMeHHOM B3phIBaHHHW BB B KoAuve-
cTBe 100 T pAoA’KHaE OBITE YYTeHa ra300MacHOCTE B3PHI-
Ba. BeAuuynHa ra3zoonacHoM 30HEI OllpeAeAsdeTcs Mo

thbopMyAe:

r =153C0 , m, (2.48)
rae C— KOAMYeCcTBO SAOBUTHIX ra3oB B iepecueTe Ha CO,
BEIAGASIOLIUXCH IIPH B3peiBe, A/Kr; C = 200;
( — KoAndYecTBO B3peiBaemoro BB, kr.

Paapuyc omacHOUW 30HBI B MOABETPEHHYIO CTOPOHY
AOMKEH YBEAUYHUBATLCS 10 CPAaBHEHUIO C BEIYUCACHHEIMHA
1o (popmMyae ¢ yyeToM CKOPOCTH BeTpa.

B Taba. 2.14 — 2.16 npuBeAeHEl HEKOTOpEIe Oa30BEIe
HOPMaTHBEI AASl KAMEPHEIX 3apsAOB B BEPTHKAABHEIX H
rOpPHU30HTAABLHEIX IOATOTOBUTEABHEIX BeIpaboTok. [ [aomia-
AM ToIlepeYHbIX CeYeHHUH S ypdOB U IWTOAEH IPUHSTHI
COOTBETCTBEHHO paBHBIMH 1,2 1 1,8 M2, AnaMeTp LIypoB
ds = 42 MM, INOTHOCTH 3apsbKaHusa KamepA, = 0,85 T/M3,
a mmmypoBA, = 0,9 /M3

Tabauya 2.14

ba3oBbIit 00beM OypeHUs LINMYPOE Ha NpOBEeA€HHH
MOATOTOBHTEABHBIX BEIpabOTOK NPH B3pbiBAHHH

KaMepHBIX 3apsAoB, M/1000m 3 rpynTa

BricoTa I'pynna rpyatos no CHully
YEIYuR, Wy oY v VI VI VI IX X X1
HNogxoansie BpipaboTkn — myphn
4] 102 102 112 165 232 210 235 421
i 76 70 83 121 166 194 276 310
8 60 60 64.5 93,5 133 135 210 240
9 47.5 47,5 52 73 106 112 153 170
10 40) 41 45 60 G0 105 145 163
11 34 35 38 35 78 89 122 137
12 30 32 35 50 66 13 104 116
13 25 23 28 40 35 64 87 o8
14 24 24 27 35 47 54 76 86
15 19 19 21 31 43 49 67 76
Mogxoausie BpIpaloTKn — WTOILHN
10 52 35 b ¥ 81 99 112 141 157
15 34 23 27 36 46 52 65 72
20 14 15 16 21 27 31 40 44
25 9.7 10 11 15 19 21 26 29
30 1 8 8.4 11,5 14 156 | 19,6 22
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Tabauuya 2.15.

ba30BbIi YAEABHBIN 00'beM TPOBEACHHS
MOATOTOBHTEABHBIX BbipaGoTok M/1000M° rpyHTa

Beicota I"pynna rpyntos no CHully
et [ 1 v Vi vl | v IX X X1
Hoaxonuwe suipaborkn — wypds
G 24 24 24 26 30 30 35 35
7 18 18 18 19 21 21 26 26
8 14 14 14 15 L7 17 19 20
9 11 11 11 12 13 13 14 14
10 9 0.6 10 10,5 11 11 13 13
11 8 3 8 9 9.5 0.5 11 11
12 1 1 1 7 8 8 9 9
13 G (1] 6 G 7 7 8 &
14 3.5 35 3.9 3.5 i) B 7 7
15 4.5 4.5 4.5 5 5.5 3.5 (i (i}
Iopxounuie BLIPABOTKH — WITOILHK
10 0.8 0.9 9.9 10,75 10,8 10,9 11.6 11,6
15 4.6 4.6 4.6 4.8 5 5 5.4 5.4
20 21 2.1 2.1 2.8 3 3.05 33 3.3
29 1,85 1.9 1.9 2 2.1 y 4y | 2,15 2.2
30 1.4 1.4 1.5 1.5 1.55 1,55 1.6 1.6
Tabauuya 2.16
ba30BbIil YAeABHBII pacxop BB, kr/1000 M3 rpynTa
BuicoTa I'pynna rpyaror no CHully
it vk W v VI VIl VIII X X X1
Hoaxoansie BLIPaboTEN — WVPHLI LIOMAALIO cCeHenng Sg= 1,2 m*
Ha ocroeuoe e3psisanie
610 224 256 289 348 361 396 445 480
10-15 219 250 282 338 361 393 417 449
Ha npasedeniie nodaomosumerbinlx spatnomok
6 49 49 58 82 113 154 208 236
L) 36 36 43 G0 g1 111 1533 174
8 28 28 33 46 i 87 117 133
9 22 22 27 37 49 68 82 93
10 19 19 23 29 44 59 79 90
11 16 16 20 27 36 49 66 5
12 14 14 17 24 31 42 56 64
13 12 12 15 20 27 31 4% 55
14 11 11 14 17 23 31 42 48
15 9 9 11 13 21 28 37 43
MNoaxoanuie BLIpaboTEH WTOALNH ILT0MWAALIO Cevennn 5; = 1B M
Ha ocroanoe aaprisanue
10-30 242 263 206 346 361 304 443 478
Ha nposedenue nodzomaosumennbix euipaGomar
10 26 27 31 41 56 64 87 o8
15 12 12 14 18 26 30 40 45
b 7 7 B4 108 15.5 17,6 24.6 277
43 5 5 5.9 1.1 10,7 12,1 16,1 18,3
30 3.7 3.8 4.5 5.8 8.1 9 12.1 13.8

[nasa 3
B3PbIBAHWE HAPYXHBIMMH 3APAAAMM BB

MeToA Hapy>KHEIX (HAKAAQAHBIX) 3apAAOB 3aKAIOYaeT-
cd BO B3pEIBAHHH 3apsA0B BB, pacnmoAo’XKeHHBIX Heroc-
PEACTBEHHO Ha [TOBEePXHOCTH pa3pyllaeMoro oobeKTa.

DTOT MeTOA NMPUMEHSIOT ITpH ApoOAeHUH HerabapuT-
HEIX KYCKOB, IOAyYaeMBIX B IIpolecce B3PEIBHEIX pador
Ha KapbepaX M BaAVHOB, a Take IIPH pa3pylIeHHH Me-
TaAAMYeCKHX KOHCTPYKIHH, BaAKe AepeBheB, IIOABOAHEBIX
B3phLIBax U IpHA psAAe APYrHX B3pEIBHEIX paboT.

B kauecTBe HapyXHBIX 3apAAOB OOBIYHO HCITOABL3YIOT
CTaHAApPTHEIE 3apsAbl (aTpoHE! BB, mpeccoBaHHBIe 11IallI-
ki BB, KyMmyAAATHBHEIC 3apsALl). X XapaKTepHCTHKH NIPH-
BeAEHEl B (rA. J).

AAs moBEILIEHHS 3(D(PEeKTUBHOCTH HapPY>KHbBIE 3apsAbI
IIPHKPBIBalOT 3ab0eYHBIM MaTepHUaAoM, CAOH KOTOPOTO
AOAJKEH DLITE He MeHBllIe OAHOH — ABYX TOAIIHMH 3apsAd.

Hapy>KHEIe 3apsiabl IPUMEHSIOT B TeX CAyJasiX, KOTAa
HEBO3MOYKHO MAM HelleAecooOpasHo IIPOU3BOAUTE OYypeHHe AN
pasMelleHHs 3apsaAoB. ITOT METOA MOJKeT IPHUMeHSIThECS ITPH
ApobAeHHMH HerabapHUTHBIX KYCKOB IIOPOARI, METaAAQ, JKeAe-
306eToHa IIpH NlepeOUBaHUH YAAMHEHHLIX ITPEAMETOB H Ap.

[Tpu ApoGAaeHMH HerabapHMTHEIX KYCKOB H BaAyHOB
3apsA NOMellaoT Ha NMOBepPXHOCTH B3PBIBAEMOI0 KYCKa
[IPUMEPHO HaA LeHTPOM KYyCKa.

Macca Hapy>KHoro 3apsaa Q onpeAeAseTcs Mo (POpMyAaM:
m npu gpobaeHuu HerabapumHbIX KYCKOB:

O0=KV, (3.1)
rae K, — yaeabHHIH pacxop BB Ha ppobGieHue IOPOABI
(MaTepuaaa), IpHHHMaeMbld AAS CKAaAbHBIX
MOpoA B npeaeAax 1,5—3 kr/m3;
V — o6BeM Kycka, M3;

1]



Yactb 2. METOAb W NapaMETPbi DROBEAEHNS B3pbiBHbIX PafoT

= Npu nepedbuBaHUU npegMemoB YgAUHeHHOU @QOopMBbl
(6pyc, peAbc, OpeBHO U m.n.):

Q=K.,S, (3.2)
rae K; — pacuyeTHBIH KoadduimenT, r/cM?2, mpuHUMae-
MBIM o Taba. 3.1.
S — mAollaAhL IONepeYHOro cevueHus nepedbuBaeMo-
ro npeAMeTa, cM2,

Tabauua 3.1.

PacuyeTrHbit KOdgpuuneHt K, Ars nepebUBaHusA
YAAHMHEHHBIX NpeaAMeToB aMMoHHTOM N6 KB

Matepuan Ks riem?

Markoe nepero (0CHHA, OALXA):

cyxoe 1,0-12

ChIpOE 1,3-14
IlepeBo cpeaneil kpenocTH (COCHA, ENB):

Cyxoe 1,1-1.3

CLIpOe 1,6-1,8
Teepaoe aepeso (ay0, Acens, Depesa, awcTBeHMLA B Ap.):

cyxoe 1,7-1.2

CHIPOE 2.4-3.2
Baskoe aepeso (B3, kaparauw, Bepect):

cyxoe 1.9-2.4

cHpoe 26-34
Crane:

XpynKas KaneHas 18-20

BRIKAN 22-25
Yyryn:

CEpPBIH 12-14

Denwlit 15-17

AAS IPOM3BOACTBA B3PBIBHEIX paboOT METOAOM HapyK-
HEIX 3apAAOB HeOOXOAMMO IpUMeHATE MollHEle BB (Tpo-
THA, aMMOHUT Neb KB u 1.11.).

(QDopMa Hapy>XHOI'o 3apsgAa AOAYKHA OBITE 110 BO3MOXK-
HOCTH IIANOCKOH, TOAIIHMHA €T0o AOAKHA ORITL He MeHee
KPHTHYECKOTI'o AlaMeTpa npuMeHsemoro BB.

AAd paspylleHus NpeAMeTOB COCPeAOToYeHHOH dop-
MBI HApPY>KHBIY 3apsA pacloAararoT IIPOTUB LIeHTpa TsxKe-
CTH 110 BO3MO>XHOCTH Ha NAOCKHX MAHM BOTHYTEIX IOBEpX-
HOCTSX. B HeKoTopeIX caydasix Aast obAeryeHHusi paboThl
3apsSIAOB CAEAYeT HCKYCCTBEHHO CO3AaBaTh ocAabaeHHOe

15“ CeYyeHHe (3aTec Aepeea, nn,a,nf{AHEaHHe, IoApe3Ka oriem
MEeTaAAHYeCKHUX KOHCTPYKIIHH H T.I1.).

[nasa 3. Bapuiganne wapymusiMu 3apspamm BB

3apsip nopollkoobpa3Horo BB B cay4yae NpHBA3KH K
[peAMeTy AOAJKeH OBITH 3allaTpOHUpPOBAaH B 3AACTHYHYIO
0DOAOYKY, KOTOpas NMNpH KpellAeHUH K NOBEPXHOCTH pa3s-
pyllaeMoro npepAMeTa A€TKO [TOBTopsieT ee popmy U obec-
[IeYUBaeT NMAOTHOE NIpUAETaHHUe 3apsAa.

B kauyecTBe 3aD0HKH CAeAyeT IPUMeHSITh MaTepHaA,
UMelolllHHCcA Ha MecTe paboT, YAODHBIH AAS pABHOMEPHO-
ro pacIoAOKeHHs Ha 3apsiAe U He CoAepiKallliH TBePAbIX
TSIKeABIX IIPeAMeTOB (KaMHeH, KYCKOB MeTaAAa M T.IIL.).
XopowmumM 3abo0edHBIM MaTepHaAOM AAS HAPY>KHOTO 3aps-
A@ CAYKHT CAOH IlecKa, CylnecH H T.IL

[1pu B3pLIBaHUH HECKOABKHUX Hapy KHBIX 3apsAOB Ha
OAHOM OOBLEKTe HAHM Ha HECKOABKHUX HAaXOASIIUXCH PAAOM
oObeKTax HeoOXOAMMO 3apsiAbl padMelllaTh TakK, YTOORI
B3PhIB OAHOI'O M3 HUX He ITIOBPEAHA COCepAHHe 3apsALL Ecan
3TO CAeAaTh He IIPeACTaBAsIeTCS BO3MOJKHEIM, B3pLIBaHHUe
AONKHO NIPOU3BOAUTECHA TOALKO OAHOBpPEMEeHHO IIpPH II0-
MOIIH 3AeKTPOAETOHATOPOB MIHOBEHHOI'O AeHCTBHUSA HAH
AeTOHHPpYIOLero uHypa.

3anpeniaeTcs 3aKphIBaTh 3apsiA UAH ACTOHUPYIONIUN
HIHYP KaMHSIMH, LileOHeM U APYTHMH TAKeABIMH IpeAMe-
TaMH.
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Inasa 4
TEXHOAOIWS B3PbIBHBIX PABDT

B 4.1 Baphigibie paboThl HA Kapbepax

Texuonorus GBP

B 3aBHCHMOCTH OT NOCTaBA€HHBIX 3ajAa4 0TOOMKa rop-
HOH MacChl Ha KapbepaX IpoOH3BOAHUTCH METOAOM LINYPO-
BBEIX, CKBa’>KHHHBIX, KOTAOBLIX, KAMEPHEIX, MaAOKaMepHLIX
H HapyXHBIX 3apsgaA0B. MeToAbl MOTYT IPUMEHSATECS KaK-
ABIM B OTAeABHOCTH MAM KOMOHMHHpOBaHHO, HalpHMep,
CKBa’XHHHEIC 3apsABl COBMECTHO CO IINYPOBBIMH AAS
ApoOAeHMSs TOPOAEI B ycTyTle. [Ipu 3ToM LINTYpOBEIe 3apsi-
ABl pacHnoAaraioT B BepXHeM KpeIlKOM [IAacTe, AalolieMm
MMOBBINIEHHEIH NIpOIleHT BRIXOAA HerabapuTa.

OCHOBHEIM MeTOAOM B3PHIBHEIX MTOPOA Ha Kapbepax
SIBASIETCA METO)A BEepPTHKAAbBHBIX CKBa’KMHHBIX 3apsiAoB,
KOTOPBIX IPUMeHSAeTCs IPH MOLLHOCTH B3PEIBAEMOT0 CAOS
boree 2,5—3 M 1 HaAHYHH TIAOLAAOK AASI YCTAHOBKH Oy-
poBoro craHKa. OAHaKo pH 3HaYHTEALHOH BBICOTE YCTY-
I1a HaKAOHHBIE CKBa’KUHHBIE 3apsALI 10 CpaBHEHUIO C Bep-
THKaALHEIMH oDeclieurBaroT 60Aee paBHOMepHoe ApobAe-
HHe IOPOAERI, AYYIIYIO NpopaboTKy MOAOLIBEL YCTyIla M
yMeHbllleHHe pacxoaa BB.

MeToA 1InypOBEIX 3apsAOB IPHMEHSeTCS TPH:

HeOOARBIIIOH MOLIIHOCTH B3pLIBAaeMOro cAos (A0 2,5 —3 M);

= BHIOOPOYHOM BEIEMKE [TAACTOB [TOAE3HOTO HCKOIIaeMo-
ro, KOrpa He AOIyCKaeTcsl CMeEILIUBaHUe OTAEABHEIX

MaAOMOIIHEIX ITayeK, a TakXe npu Aobbue ocobo

[EHHBIX TOA€3HEIX HUCKOMNaeMElX, KOTOphle TpebyioT

COXpaHeHH!s UX CTPYKTYPHI,

= [TAGHHPOBOYHKEIX padcoTaX U NPOXOAKEe HeDOABIIHX
BEICMOK;

[nana 4. TEXHDADMS B3pbiBHBIX pabor

®» [IPOBEACHUH BEIPAOOTOK AASI MACCOBLIX B3PEIBOB Me-
TOAOM KaMepHBIX 3apsA0B;

» ApoOAeHHUHM HerabapHUTHLIX KYCKOB [1OPOA, BAAVHOB;
APODACHHH MEP3ALIX TPYHTOR M T.IL.

MeToa MaroKaMepHBIX 3apsAOB (PYKaBOB) MOXKeT
NIPUMEHATHCH IIPU OTCYTCTBUH UAM HepoCTaTKe DYpPOBEIX
CTAHKOB, a TAKXe B TeX CAyYasdX, KOrAa HeBO3MOXKHO pas-
MECTHTb CTaHKM B 3ad0oe. BricoTa ycTyna npd 3TOM He
AOAKHA IIpeBhILIAaTh 8 M, a rAyOHMHa pykaBa — J M,

[Ipu xopolien npocTpeAMBaeMOCTH F'OPHOH IIOPOAEI
1 OTHOCUTEABHO HEeBEICOKHX TpeOOBaHHUAX K CTEIIeHHU ce
U3MEABYCHHS] MOJKeT IIPHMEHATLECS MEeTOA KOTAOBHIX 3a-
PSAOB.

MeTop KaMepHEIX 3apsIAOB Ha Kapbepax UMeeT BeCh-
Ma orpaHMYeHHoOe MpUMeHeHHe U MOoXeT OBITh peKOMeH-
AOBAH B TeX CAydYasX, KOTAa BEICOTA yCTylla NpeBhIlaeT
12— 15M, a npuMeHATE OYpoBBEIe CTAHKN HEBO3MOXKHO.

Cnoco® 6ypeHHs1 B3pbIBHLIX CKBa’KHH BLIOUpaeTcs B
3aBMCHUMOCTH OT KPeIlOCTH MTOPOA H IIPOHU3BOAMTEALHOCTH
OYpPOBEIX MeXaHU3MOB. [ [pu npeobrapaHUH TOPOA C I'pYII-
noM KpenoctH no kKaaccupurkaguu CHull He 6oaee VI—
VIl neaecoobpa3zHo NpHMEHATE CTAHKH BpalllaTeALHOTro 0y-
peHus, B 6oAec KpellKUX NopoAaxX MAH IIPH lepeMe’KHBa-
IOLIMXCH MOPOAAX pa3AMYHOM KpelloCcTH lieAecooOpaseH
NHEeBMOYAAPHBEIH H HIapOUlIeYHBIH CIHOCODEI OyYypeHHs.
B kBapuecojpepXalluxX NIOPOAax (KBapLHTHI H T.I1.) MOJKeT
NPUMEeHATLCS OTHEBOH crlocod BypeHus.

ITpu BeiOOpe aAHaMeTpa 3apsAa HeOOXOAMMO YYHMTHI-
BaTh B3pbIBAeMOCTh H TPEU|HHOBATOCTE, a TakKXe Tpebye-
MYI0O CTelleHb ApoOAeHus NOpoARL. [Ipu Aerko- U cpepHe-
B3phIBaeMBIX IOPOAAX, a TAKJKe TPelllMHOBAThIX, MEAKO- H
cpeAHeOAOYHEIX IOPOoAAX AMaMeTp 3apsAa He oKa3blBaeT
pellalolllero BAUSIHHS Ha CTelleHb APpOOAeHHUS MOPOARI U
OH AOAJKEH IIPUHUMATHECH BO3MOXKHO DOALIIMM. B KpyniHo-
OAOYHEIX [TOPOAAX LleAeco00pa3Ho NPUMEHSATE CKBaKHUHE]
AuameTpoMm 150 — 200 MM, a B BecbMa KPYIHOOAOYHBIX U
MCKAIOYUTEeABHO KPyOHOBAOUHEIX — 100— 150 mm. Buib-
paHHBIH AHaMeTp CKBa*KHMHEI He AOAJKEH IIpeBhIIIATE 3Ha-
YCHHUH, BEIYHCACHHLIX [10 COOTBETCTBYIOLIUM (popMyAaM.

Tpebyemas miMpHHa pa3BaAa ¥ HeobxoApHMasi CTelleHb
ApoBAeHUS TOPOAEI AOCTHraeTcs BEIODOPOM COOTBETCTBY-
o1 MX BeAUYHH CIIIT, AAMHEI 3a00HKH, YAGABHOI'O pacxo-

6 Bapustsie paboTsl
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YacTb 2. METOAM W napAMETPhl NPOBEABHNS B3pbiBHbIX pafor

Aa BB Ha oTGoHKYy 1 M3 1opoARl, a TakK)Ke IpHMeHeHUeM
OIpPeAeAeHHEIX CXeM KOPOTK03aMeAAEeHHOr'o B3phiBaHHS.

lllupuHa pa3Bara B3OpBaHHOU MOPOALI B, cuuTas oT
AMHHUM CKBa)XHH IIePBOro psiAd, OpHEHTHPOBOYHO OIIpeAe-
AsieTcs 1o (popMyAe:

B =5¢WH , (4.1)

rAe ¢ — (pakKTHYeCKHUH YAeAbHbIH pacxop BB, kr/m3;
W — conpoTHBAeHHe N0 [TOAOUIBE YCTYIIa, M;
H — BricoTa ycTyna, M.

Beicota pa3zBara opueHTHpOBOYHO cocraBaser (0,5 + 0,6)H.
PaGoTel 1m0 MOATOTOBKE M NMPOBEAEHHIO MacCOBOTO
B3PEIBa OCYUIECTBAAIOTCS B CAEAYIOIEeH 0O4YepeAHOCTH:
® pacyeT BEAHMYHH U paclloAOKEeHHUS 3apsA0B;
= pasMeTKa CKBa’KHH;
= OypeHHe CKBa*XHH;
" ChbeMKa (PaKTH4YeCKOro paclOAOKeHHUS H TAYOHHEI
CKBa’sXHH nocAe OypeHHs;
KOppPeKTHPOBKAa Beca 3apsA0B;
3aps>KeHHe U 3a00HKa CKBa’*XHH;
NPOMU3BOACTBO B3PHIBa;
(puKCcHpoOBaHHE pe3yALTATOB B3PBIBa, B TOM YHCAE
IIHPHHEI U BBICOTHI pa3BaAa.

BypoBol cTaHOK CAeAyeT ycTaHaBAHBATE TakK, YTOOKI
OoCh DypeHHs MPOXOAHAA Yepe3 3aAaHHVIO TOYKY MAU Ha
pPaccTosIHHH He DOAee OAHOTO-ABYX AHAMETPOB CKBa>XHH
OT Hee,

ITo hakTHYECKOM CeTKe PaclIOAOKEHHS CKBaXKHUH KOP-
pPeKTupyeTcs Bec 3apAAOB. [ Ipy 3ToM He0OXOAHMO YIHTHI-
BaTh, UTO BeC CKBa’XMHHLIX 3apsiAOB, pacCYMTaHHEIN Ha
ONTHMAaAbHEIe ITapaMeTphl, MOXXeT KOPPeKTHPOBAThLCH
TOABKO B MEHEBIIYIO CTOPOHY. B 3TOM cAy4Yae, Korapa pac-
CTOSIHUSA MEXXKAY CKBa’KMHAMH 3aBHIIIEHB], YBEAUYHBATH BEC
3apsipa 3a cYeT COKpalllecHUS YCTaHOBACHHOM AAMHEI 3a-
DOMKH He AOTIYCKaeTCs.

[Ip1 HEOAHOPOAHBIX TOPOAAX, CAATAIONIMX VCTVII, AAS
ApobaeHus GoAee KpeIIKHX CAOEB peKOMEHAYeTCA TpuMe-
HATL BoAee MolIHEIe BB.

K Havaay 3apsiKaHUs Ha rpaHHWIlaXx OMNacHOM 30HHI
BBICTABASIFOTCS TIOCTEI OLeNAeHHS U AOCTYTI TOCTOPOHHUX
AHI B 30HY NpeKpalllaeTcs.

fnana 4. TEXHOADTWA B3PbIBHBIX pador

CrBa)XuHbI, IpobypeHHbIe CTAHKaMH OTHeBOTo Bype-
HHUs, paspellldaeTcd 3apsXXaThk He paHee 4YeM 4epe3 24 9
IOCAe OKOHYaHHS OypeHHs.

[IpucTynas K 3aps’KaHHIO CKBa)KUHBI, B3PEIBHHK AOA-
JKeH U3MepHTL ee AYOHHY, a BIOCAEACTBHHU CAEAHTE 3a
3allOAHeHHeM CKBaXKWHEI BB (AAMHOM 3apsapa), H3MepsaTh
OCTaBIIYIOCS CBOOOAHOH 4aCTh CKBa’KHUHHI.

[Ipu 3apsi’>KaHHH OOBOAHEHHEIX CKBa’>kXMH BPYYHVIO
HeoBXOAHMO YYHUTHIBATE HOBHIIIEHHYIO BEPOsATHOCThL 0Dpa-
30BaHMA NpoOOK IpH 3aceiliaHuu BB, mockoAsky nocae-
AHee TOHeT C MeHbllleld CKOPOCThIO, YeM MOCTylaeT B Cy-
XYIO 4YaCTh CKBa’*XHHEI. 3apsikaHue oOBOAHEHHOM 4YacTH
CKBa’XMHEI AOAJKHO IIPOM3BOAUTECS Yepe3 BOPOHKY He3a-
BHCHMO OT AMaMeTpa CKBa’KHHE], IpHYeM AHaMeTp OTBep-
CTHSI BOPOHKH MOADOHpPaeTCs ONBITHEBIM IIYTeM,

[laTpoHEl, omycKaeMsle B CKBa’KHHEI, AOAJKHBI HMETh
Npo4YyHOe BepeBO4YHOe YKo, OnycKaThk TaKHe NaTPOHEI B
CKBa’XHHEI pa3pelllaeTcs TOABKO [IpH ITOMOIIH MTPOYHOTO
lIraraTa HAM BepeBKH, CHabXeHHOH KPIOUYKOM, AeTKO OC-
BOOOKAQIOIIMMCH OT YIIKA ZaTPOHAa IIOCAE ero OIIyCKaHHU4.
CoOpaceiBaTk HaTPOHE! 3alipelliaeTcH.

[Tpu 3apsiykaHUU NaTpoHUpoBaHHEIMHE BB o6BoAHEeH-
HBIX CKBa’XMH HeoOXOAMMO MMeTE B BUAY, YTO IATPOHHI,
AOCTHTHYB AHa CKBa’>KHHEI, 3a CYeT HAHMCTOTO CAOH IIpO-
AOMKAIOT MEAACHHO ONYCKaThCs, B CBA3U C 4eM AeTOHH-
PYIOLIHHA HIHYP UAM KOHL[eBUKH IIPOBOAOB AOAKHEI OBITE
ocAabAeHHI.

3apsUKaHue CKBajXUH (IUNYPOB, PYKaBOB) MOJKeT IIPO-
M3BOAMTECSH BPYYHYIO UAH MeXaHH3HMpPOBaHo.

[lo okoHYaHUH 3apsi>KaHusd MPHCTYNAKT K 3aboHKe
ocTaBllelcsa cBOOOAHOM YacTH CKBaXKHUHEL CAepyeT u3be-
raTh B3pbiBaHUA 6e3 3a00HKH, TaK KaK OHO COIIPOBOKAA-
eTCS MOBHIILIEHHON HHTEHCHBHOCTELIO BO3AYIIHOH YAQPHOH
BOAHEI H YBeAHUYEHHEIM pa3AeToM MOPOAEL, HEAOCTATOYHEIM
UCIIOAB30BaHHEM 3HEpPruM B3pbiBa Ha ApoOAeHHe Mopo-
AEI, Ha TpeopoAeHue CIIII.

3aceinika B cKkBa*kMHEI BB 1 3aboeuHoro marepuana
AOAKHA [IPOM3BOAUTHLCS TaK, YTOORI He IOBPEAHUTE KOHIe-
BHKOB AeTOHUPVIOLIETro, OTHelIPOBOAHOTIO IHYPOB, 3AeKT-
POIIPOBOAOB.

[Tocae MmaccoBOTro B3phEIBa AO Hauara YOOPKH ITOPOARI
BCe BUAMMEIE Ha pa3BaAe HerabDapHMTHEIE KYCKH AOAXKHEI
OBITHL B30pPBaHEL. B AaAabHelHIIeM C LeAbIo cCo3paHusA be3o-

ﬁt
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TTACHBIX YCAOBHH paboT 1ipu OypeHHH U B3pEIBAHUM Hera-
DapHUTHBIE KYCKH AOAJKHEI paCKAaABIBaTLCS He Doaee ueM
B OAHMH CAOH,.

ApobareHre HerabapUTHBIX KYCKOB MMOPOABI CAEAYET
[NPOU3BOAUTE B COOTBETCTBHH C IYHKTOM «ApoDAeHHe He-
rabapHTHEIX KYCKOB ¥ BaAyHOB» (cTp. 169).

AONYCTUMBIA pa3sMep KPYIIHBIX KYCKOB (B MM) AASI APO-
OMAOK pa3sAWYHBIX TUIIOB U C PA3AHMYHOU BEAHYHHOMU IIpHU-
eMHOI0 OTBEepCTHS (B MM) HaxXoAUTCcH B npepeaax 400 —
1200 MmM.

MaxrcHMaABHEIA AONTYCTHMBIN pasMep KPYyIIHBIX KycC-
KOB AASl DKCKaBaTOPOB IPH Pa3sAMYHOH reoMeTpUUYeCKOH
eMKOCTH KOBllIa COCTaBAsAeT:

3
EmrocTe KOBIIE, M

Paismep xycka, M
0,75
0,90
1,00
1,10
1,30
1,50

SO S b | e | | =

[Ipu oraHeBoMm crniocobe B3peIBaHUsS HerabapHTa, pac-
[HOAOKEeHHOT0 Ha pa3BaAe, 3a’kKUraHHe WHYPOB AOAJKHO
[IPOM3BOAMTECS B HallpaBA€HHM CBepXy BHH3.

EcAM y4acToK, IpOU3BOASIMHA B3pEIBaHKUe paboTHI,
pacxoAyeT opAHOBpeMeHHO cBhIlie 150— 200 saekTpo-
AETOHATOPOB Ha pa3sAeAKy HerabapuTa, Leaecoobpa3s-
HO OpraHH30BaTh BEIAAYY B3pPBIBHHKaM CO cKAajpa BM
NnpepBapUTEeABHO CMOHTHPOBaHHBIX CETel 3AeKTpPOAe-
TOHATOPOB.

PacyeTr napameTpoB 6ypoB3pEIBHEIX paboT Ha ycTyie
IIPUBEACHEl B TA. 2.

NOHTUPHOR B3PbIBAHNE

KoHTypHOe B3phiBaHWEe TPUMEHSIOT AAS TIOAYYEHHUS
OOpPTOB BEIEMOK C F'AGAKMMH M KPYTBIMH OTKOCAaMH (C 3a-
AoKeHHeM Ao 1:0), a TaksKe € IeABIO CHHJKeHHS CTelleHH
paspylleHHs 3aKOHTYPHOU YaCcTH MacCHBa U YMeHBILICHUS
CEeMCMHYECKOro BO3ACHCTBHUSA Ha OXpaHseMble 3AaHUA H
COOPYKEeHHS.

Ha OTKpHITHIX rOpHBEIX paboTax ¥ B CTPOMTEALCTBE
Hauboree 3(pheKTHBHO IPpUMEeHEHHe MeTOAa [IpeABapH-

[Adga 4. TexuoAorWs BapbiedbiX pabor

TEABHOTO HleAe0DOpa3oBaHMs, 3aKAIOYalolerocs B co3aa-
HUH 3KPaHUPVIOUeH LIeAH.

Puc. 4.1. Pacnoaoxenue KonmypHblx (1) u omboiinsix (2)
CKBEAXUH Ha ycmyne.

KoHTypHEIe CKBa’XHHBEI AOAKHEI OBITE NIPOOYpPEHE
CTPOTO MapaAAeABHO OTKOCY BEIEMKH (pHC. 4.1).

[Ay6MHY KOHTYPHEIX CKBa’>KMH IPHHUMalOT PaBHOH
FAYOHHe OCHOBHHIX CKBa’XHH, B KOTOPBIX pa3sMellarTcs
3apsAAbl peixAeHHUs. B ToM cAyyae, KOTAa K COXpaHHOCTH
OOpPTOB NPEeABABAAIOTCA MOBEILIEeHHEIE TPeOOBAHHSA, TAY-
OMH KOHTYPHEIX CKBa>XUH AOAKHa Ha 7— 12 AmameTpos
MpeBHIIATh TAYOHHY OCHOBHEIX CKBa’KHH (COOTBETCTBEH-
HO B TPEIIHHOBATHIX H MOHOAHTHEIX ITOPOAAX).

3apsA B KOHTYPHBIX CKBaXKHMHaX 0OBIYHO IIPeACTaBAdA-
eT co6ol THPASTHAY B3 nnaTpoHoB BB, npuBga3anabix K ALLL
B AOHHOH 9aCTH CKBa>KHUH NOMelllaloT CIAOIIHOM 3apsia BB
0OBIYHOM KOHCTPYKIIMH, Maccoi B 3aBHCUMOCTH OT FOPHO-
reoAOrH4eCKUX ¥ TOPHOTEXHHYCCKHUX YCAOBHH (1 — 5 KI).
AuaMeTp KOHTYPHBIX CKBa’KHH AOAJKEH IIpeBhIIATEL AHa-
MeTp narpoHoB B 3— 3,5 pa3a.

AAst 3apsiyKaHUS KOHTYPHBIX CKBa’KMH CAEAyeT HC-
nmoAb3oBaTh BB cpepAHel paboTocnnoCoOBHOCTH U MOIIJHOCTH

163



166

Yacth 2. METOAB W napameTpsl NPOBBABHMA BIpbiBbIX palor

FPuc. 4.2. Cxema pasmeujeHusA
namponos BB B wnype

5 — mmmarar.

v fa; = 100—150 MM,

) a, = 75—100 mm;

7 6 a — pa3pe3 3apsyKeHHOTo LINypa,
\ 0 — npuKpenaeHHe narpoHa BB
( 2 K AlLl (maTpoH DpHKpenAs-
\ I0OT B Tpex TOYKax);

{ 1 — AepeBdAHHad NepeKAaAHIa;

) 2 — AL

i'1 p 3 — 3AEeKTpPOAETOHATOP;

( 4 — narpou BB;

)

(

[

i

i

i

\
lAF'-"“-"'ﬂ'!—-I""

(Tuma ammonuTa Neb 2K B, IT2KB-20 1 T.11.). 3apsiAbl B KOH-
TYPHBEIX CKBa)KHHaxX B3pBIBalOT OAHOBpeMeHHOo. MHTepBaa
3aMeAAeHHs] MeXAY B3PLHIBOM OCHOBHEBIX 3apsSiAOB H 3aps-
AOB B KOHTYPHEIX CKBaXHMHaxX AOAJKEH COCTaBASITH He
MeHee 100 mc B mopoaax IV— VI rpynm u He MeHee 75 mc
B nopopax VII— XI rpynn no mkare CHulla.

3apsp He AOAKeH KacaThCsl DOKOBLIX CTEHOK KOHTYP-
HBIX CKBaXWH. [ locAe ycTaHOBKHM TrHpASIHABI HPOH3BOAHUTCS
3a00MKa CKBaKHH Ha UX MOAHYIO BHICOTY. AAMHa 3a00HKH
AOAJKHA COCTABAATE He MeHee 15 AHaMeTpOB KOHTYPHOH
CKBaXXHHBEI. Crioco6 B3phIBaHMUS 3apsiA0B B KOHTYPHBIX
CKBa)XHMHaX TAKOH JKe, Kak U OCHOBHBIX 3apSIAOB PEIXACHHS.

ba3oBble HOPMATHUBE! AASl KOHTYPHOTIO B3pLIBAHUS
CKBAJKMHHEIX 3apsSAOB ONIPEACACHEI AAS CKBasKHH AHaMeT-
pom d = 110 mM. B kayecTBe BB HcnoAb30BaH aMMOHHT

Ngﬁl }K? B [IaTPOHaX AHaMeTpoM 32 MM H [IAOTHOCTEIO P =
= | Kr/m.

Aunelinas naomHocms KORmMypHoro 3apsaga Pg B 3a-
Bucumocmu om rpynnnt rpynmos no CHully

F V-V VI-V1l VHI-IX X=-XI
P, KTiM 0.27 0.47 0,51 0.55

[nasa 4. TeXHOAOIWR B3pbiBHbIX pafer

Tabauua 4.1.
BazoBsni pacxoa BB g, Kr/ 1000 M® MOBEpXHOCTH 0TKOAQ

BricoTa PaccTOAMME MERTY KOHTYPHBIMH CKBEXHHAMH, M
yCTyna, M 0.5 0,6 0,7 0,8 0.9
Fpyirw V=V rpynn no CHully
5 720 599.9 514,3 450 3999
6 700 583.3 500 437.5 388.9
1 685,7 571.4 489.8 428,06 3809
8 675 562,53 482.1 421,9 374.9
9 666,7 555.5 476,2 416,7 370.4
10 660 550 4714 4125 366,7
11 654.6 545.5 467.5 409.1 363.6
12 649.9 541.6 4643 406,2 i61.1
13 646, 1 5384 461.5 403,8 358.9
14 6429 | 5357 459.2 401.8 3572
15 640 5334 4572 400 333.6
I'pynmw VI=VII rpynn no CHully
5 1248 10399 891.4 780 693.3
6 1213.4 1011.1 366,7 758,3 674,1
7 1188,6 990.5 849 7429 660,3
8 1170 9749 833.7 731,3 (49,9
9 1155.5 962.9 825.4 722,2 641.9
10 1144 9534 8172 715 635.6
11 11346 045.5 810.4 709,1 6303
12 1126,6 933.8 804.7 704,1 625,9
13 11199 933.3 799.9 699.9 622,2
14 11143 028.6 795.9 696.4 619.1
15 11094 924.5 7924 6934 616.3
Mpyater VIII-IX rpynn mo CHully
3 1344 1119.9 9599 840 746,7
6 1306,7 1088.9 9334 816,7 725.9
7 1280 1066,7 914,3 800 Ti1.1
) 1260 10499 399.9 787,5 699.9
9 1244.4 1037 488.9 7778 691.4
10 1232 1026,7 880 770 684.4
11 1221.8 1018,2 8727 763,6 678.8
12 1213,3 1011 866.6 7583 674
13 1206, 1 1005,1 861,5 753,8 670,1
14 1200 1000 857,1 750 666,7
15 11947 995.6 853.4 746,7 663,7
Ipynrst X—XI rpynn no CHully
5 1440 1199.9 1028,6 900 799.9
6 1400 1166,7 1000 875 7177.8
7 1371.5 11429 979.6 857.2 761.9
8 1350 11249 964.3 843.8 749.9
9 1333,3 1111.1 952.4 833.3 740.7
10 1320 1100 09429 825 733.3
11 1309,1 1090.9 935,1 8182 727.3
2 12999 1083,3 928,5 8125 i
13 1292.3 10769 923.1 8077 717.9
14 1285,7 1071,5 918.4 803.6 7143
15 1280,1 1066,8 914,3 800,0 711,1
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Tabauya 4.2.

ba3oBbii pacxop AeToHHpYIOLIEro MIHYpa |
9 m.6' M/ 1000 M? moBepXHOCTH OTKOAA

Bricota
FHE':THHHHE ME’HEH}' HﬂllTj’pllHMH CEKBAMMWHAMK, M
ycTyna, M
0.5 0.6 0.7 0.8 0.9
3 3005 | 25383 | 22049 1955 1760.6
6 38384 | 23939 | 20765 1838 4 1653.2
7 27193 | 22845 | 1984.7 1755 1576.5 |
3 2630 | 22133 | 19157 1692.5 1518.9 |
9 2560.5 | 2153.1 | 1862.1 16439 1474, l
10 2505 3105 1819.3 1605 1438 3
T 24646 | 20707 | 1789.2 1578.2 14141
12 24266 | 20377 | 1759.9 1551.6 1389.6
13 23945 | 20099 | 17353 15292 1368.9
14 2367,2 | 19862 | 1714.1 1510 1351.3
15 23435 | 19657 | 1695.8 1493 4 13359
Tabauuya 4.3.

bazoBslit 06'beM OYpeHHSI KOHTYPHBIX CKBasKHUH
Ps. M/ 1000M* nrom@aan oTKOAA

BricoTa
YU PaccToRnne Me#AY KOUTYPHBIMH CKBAKHIaMH g, M
0.5 0.6 0.7 0.8 0,9

5 2640 21999 1883,7 1650 1466,7
6 2566,7 21389 1833.4 1604,2 14259
1 2514.3 2095.3 17959 1571.5 13969
8 2475 2062,5 17678 15469 1315
9 2444 4 20036,9 1746 1527.8 1358
10 2420 2016,7 1728.6 1512.5 1344 4
11 2400 20001 17143 1500 13333
12 2383,2 1985.9 1702,3 148%.5 1324
13 2369,1 1974.3 1692,3 1480.7 1316,2
14 23572 1964,3 1683,7 1473,2 13092
15 23468 1955,7 1676,2 1466,7 1303.8

Hapexnoe obpazoBanue HanpaBAGHHOH TpeLjUHEI
obecneYuBaeTcs yTeM OAHOBPEMEeHHOr'o B3pLIBaHHs KOH-
TYPHBIX CKBa>XuH ¢ nomolsio AllL.

PaccTosiHIe MeXXAy 3apsyKeHHBIMH KOHTYPHLIMH CKBa-
KUHaMHU (M) IpH NpeABapHTEABHOM TpelIHHOO6pa30BaHU N
MOJKHO ONPECAECAHUTE IO (popMyAe (4.2) npeprORKeHHOH B
pabote [2]:

16 a= K'd(l+2!fﬂ){2[,rpd("'r.?fvf}xf{7p -(1-uIl+c)] }”mj (4.2)

[nasa 4. Texapaorws Bapbisnbix paboy R

rae K= 0,95—1,2 — ko3 puLineHT, yIHTHIBAIOLHAI OpH-
€HTallHI0 eCTeCTBeHHLIX TpelllUH B MacCHBe rop-
HBIX IOPOA OTHOCHUTEABHO NMAOCKOCTH OKOHTYPH-
BaHU;
d — AMaMeTp CKBa’>XHHEI, M;
U — KoadduuueHt [lyaccoHa;
P, — AeTOHallMOHHOE AaBAeHHMe B 3apsiae BB, Ia;
V; — obseM 3apsipa BB B ckBaxkune, M3;
V. — 00beM CKBa’kKMHEI,
X = 1,17—1,25 — nokasaTeAr apauabaTH;
0, — ODpeAeA NPOYHOCTH FOPHOH 1TOPOALI IPH pacTs-
KeHHH, [la;
C — De3pazMepHas BeAUYHHA,;
m — CTelleHb 3aTyXaHHusd YAAPHOW BOAHEI B 30He pas3-

pPYLIEHUS.

CremeHs 3aTyXaHHUsl YAGPHOH BOAHEI B 30HE pa3spy-
ILIeHUSs:

m=2+v/(1-v); (4.3)
B 30He 0Opa30BaHHA HAallpaBACHHOM TPel[HHEL
n=2-v/(1-v). (4.4)

AeToHaliHoHHOe AaBAreHHe ([1a) B 3apsiae BB onpeae-
ASIFOT 11O (QOpPMYAe:

P, =106v - (4g) , (4.5)

rAe ¢ — CpeAHsis IAOTHOCTE 3apsipa BB B ckBaskuue, Kr/m3;
— CKOPOCTB AeTOHAIlUuM, M/C;
10 — nepeBOAHOH MHOXXHTEAB AAS cucTeMBl «CH»:
g — YCKOpeHHe cBOOOAHOTO NaAeHus, M/ c2,

C=08/(yC,) (4.6)
rAe Y — MAOTHOCTE F'OpHOM MOPOAHI, Kr/M3;

C,, — CKOpPOCTb IPOAOABHOH BOAHEI B FOPHOM NOPOAE,
M/cC.
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ITpumep.

EcTecTBeHHas TpellMHOBATOCTE MacCHBa COBIIAAdeT C
HallpaBACHUEM KOHTYPHOro B3pelBaHusa K= 1,2; Koadpduiiu-
eHT v =0,26; npeapeA NPOYHOCTH MacCHBa IIPH pacTsixXe-
mH &, = 101« 105 TTa = 10mMITa; orHomenune V; /V, = 0.8; mmo-
KasaTeAb apHabaTel AAS 3epHorpaHyAuta ¥ =1,2; naor-
HoCTh 3apspa BB B ckBaxxuned = 1100 Kr/mM; cKopocCThb
aerodaluu 9 = 4000 Mm/c; cKOpOCTE IPOAOAEHOH BOAHEI B
maccupe C, = 5650 m/c.

Peurenue.

l.CrenneHs 3aTyXaHUs YAGPHOH BOAHEI B 30He paspy-
IIeHUS ollpeAeAsieM 1o (popMyAe (4.3):

m=2+026/(1 -0,26) = 2,35

2.CTeneHb 3aTyXaHUd YAGPHOH BOAHEI B 30He obpa-
30BaHWA HalpaBAeHHOW TpelIUHEl MEXAY CKBa’KMHaMH
HaxoAUM 110 (hbopMmyae (4.4):

n=2-0,261/(1-0,26)=1,65.

3. AeToHallMOHHOE AaBAeHHe B 3apsjpe BB moAcuYuTEI-
BaeM 1o opmyae (4.5):

P, =10-1100-4000%/(4-9,81)=4,5-10° I1a .

4. OTHOlIEeHWe UMIepAaHca BB K MMIlepAaHCY TTIOPOAEL
HaXxoAMM Mo popMyAe (4.6):

C =1100-4000/(3,6-10° -5650) = 0,22 .

5. PaccTosHue MeXXAY KOHTYPHEIMH CKBa)KMHaMH OII-
peAeaseM o gopmyae (4.2):

a=12-0075(1+2")p.026-45-10° -08" /[101-10° x

x(1-026)1+022)} ** =215, m.

6. [IpuHuMaeM paccTosiHHE MEXKAY CMe>XHLIMH 3aps-
JKeHHBEIMU KOHTYPHEIMH CKBa)KHHaMHM a =2 M.

fnasa 4. TeXHoAOrMA Bapuigabix pabor

AnoGAEHNE HEraBapMTHLIN KYCKOB W BAAYHOB

AAst ApoOAeHHS HerabapUTHBLIX KYCKOB H BaAyHOB
[IPUMEHSIOT WIIIYPOBLIE UAH Hapy’KHble (HakKAaAHBIe) 3a-

PAEL (pHUc. 4.3).

Puc. 4.3. Paspyuwienue nerabapuma HakaagubiMu (a) u
wnypossiMu (6) sapagamu:

| — zapsaa BB; 2 — 3aboiKa;

Macca HITYPOBHEIX H HAPYKHEIX 3apSIAOB:
0=Kk.\V, (4.7)
rae K, — yAeAbHBIH pacxop BB, kr/m3;
V — o6weM HerabapuTHOro Kycka, M3,

[Tpu ApoGAeHHH HerabapHUTHEIX KYCKOB IIapaMeTphl
LINYPOBEIX 3apsAOB NPHHUMAIOT MO TabAa. 4.4.

Tabauua 4.4.

[TapaMeTpsl HINYPOBRIX 3apSIAOB AASI APOOAEHNS
HerabapMTHBIX KYCKOB

Huamerp 3apama 32 mm HuameTp 3apaga 36 MM
Inuna pebpa kycka | [nyDuna Macca | Ilmuma pebpa kycka I'myOuna Macca
HerabapuTa, M Oypenua, cM | 3apaga, r HerabapuTa, M OypeHHA, M cM | 3apmja, r
0,5 15 2040 1,1 50-55 100-200
0.6 20 3060 1,2 55-6(0 120250
0,7 25 40-80 1,3 60-65 140-280
0.8 25-30 50-100 1,4 65-70 170340
0,9 3540 T0-140 o 70-80 190380
] 45-50 90—180

[Ipumevanne. HiuKHMM H BepXHHH IIPEAEALI TAYOHHE OYpeHus
H Macchl 3apAA0B OTHOCATCH K IPYHTaM cooTBeTcTBeHHO V 1 XI
rpyan no CHully.

n
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MHuuinnpoBaHyue HINYPOBBEIX U HaKAaAHBIX 3apsipoOB
npoussopuTca ALLL Ol u saekTpoAeTOHATOPaMH, a KyMy-
ASITUBHEIX — A€TOHUPYIOLIHUM IIHYPOM.

AAst paspyuieHus HerabapHUTHEIX KYCKOB U BAaAYHOB
NPUMEHSIOTCS KYMyASTHBHEIe 3apsiabl Tuna 3KH (Oes
CTaAbHOM OBAMI[OBKHM KyMyAsSiTHBHOM BeleMKH) M 3KIT ( co
cTaALHOM 00AMIIOBKOM). THTIOpasMep KYMYASTHBHOTO 3a-
psiAa OrpaHHYHBAeTCs MPeAeABHBIMU pasMepamMu (MaKcH-
MaAbHOW TOAIMHONM H 06beMOM) pa3pyllaeMbIX Heraba-
PUTHBLIX KYCKOB M BAAYHOB COTAGCHO TabA. 4.5.

Tabauua 4.5.

[lapaMeTpbl KYMYASITHBHBIX 3apsiAOB U IIPEAE€ABHBIE
pa3Mephbl HerabapHUTHBIX KYCKOB

Pazmepn 3apama, MpeaenbHbie paiMEphl
EyNyas SR, Puu : pf:pymaemuf KYCKOB
THBRHEIH macca BB.

MAKCHMATEIAR
3apajl r AHamMeTp | BHICOTA e ke ObweM, M
3KI11-200 245 100 41 0.8 0.8
IKI1-400 475 125 57 1 1.6
IKII-1000 1229 175 12 1.4 2.5
FKI1-2000 2179 200 g2 2.2 4.4
FKT1-4000 4000 250 105 28 6,9
3KH-180 180 o0 35 0.55 0,75
3KH-260 260 100 40 0,75 0.9
JKH-500 500 130 50 1 1.6
3KH-1000 1000 150 5 1,2 2
FKH-2000 2000 190 o0 1.6 3l
FKH-4000 4000 230 115 2 3
Tabauuya 4.6.

BasoBblil pacxoa BB (kr) Ha Apo6aenne 1000 M’
HerabapHUTHBIX KYCKOB (BaAyHOB)

I'pynna rpysTos no Cunlly

3apaasl

i v v Wi vili | vil | IX X X1
I nypossie 140 | 180 | 230 | 280 | 330 | 380 | 440 | 480
Haxnannsie 720 | 950 | 1200 | 1425 | 1700 | 1920 | 2150 | 2400
Kymynamueswe | 400 | 500 | 600 | 700 | 800 | 900 | 1000 ] 1100

[AyOHHY HINYpPOB AASl pasMelleHHS B HHX 3apsja
[IPUHHMAIOT M3 TAKOro pacyeTa, YTOOBI 3apsA MO BO3MOK-
HOCTH pacIioAaraAcs B LleHTpe B3pEIBaeMOrI'o BaAyHa HAH
KycKa HerabapuTa. [1pu pApoOAeHuM Herabapura paspe-
uiaeTcs TAyOMHY 1Imypa NpUHHUMaThE B npeaeaax 0,3—0,5
TOALIHHEI KyCKa.

[nasa 4. TEXHOADIMG B3peiBHbIX pabor

AuamMeTp HINYPOB AOAXKeH ObITh N0 BO3MOJKHOCTH
HeDOABIIHUM (A0 30 MM]).

CBobGoaHas oT 3apsipa YacTh LIIypa 3alOAHSEeTCS 3a-
60eYHBIM MaTepHaAoM. B OTAeABHBIX CAyYasX AOITyCKaeT-
Csl B3pLIBaHHe IINYPOB 0e3 3ab0HKH.

EcAu B3pBeIBOM OAHOTO 3apsipa KYCOK He MOJKET DBITh
pa3pyllleH BCAEACTBHE 3HaUYHTEABLHOro oobeMa MAM pac-
TAHYTOCTH (HOPMBI, HCODXOAMMO NPOOYPHUTHL HECKOABKO
[ITIYPOB, pABHOMEPHO paclpeAeAeHHEBIX 10 TOBEe pXHOCTH
Kycka. llmmypoBsie 3apsAbl IpH 3TOM AOAJKHBI B3PEIBATHCS
OAHOBpPEMEHHO.

AAS MHUIIUHMPOBaHUSA IINTYPOBLIX W HAPYKHBIX 3aps-
AOB CAEAYET IPHMEeHSTh 3AeKTPUYeCKHUH CIIoCco0 B3phiBa-
HHS MAM AeTOHUPYVIOIIWH LIHYD; paspelllaeTcs TakyKe [IpH-
MeHeHHe OTHeBOro crocoba B3pEIBaHHA.

Crnioco® B3pbIBaHHUS AOAKEH OBITHL TAKUM, YTOOEI
B3PHLIB OAHOTI'O 3apsipa He IIPUBOAMA K OTKa3aM COCeAHHX
3apsAOB.

[Ipun ApoBGhrenun HerabapUTHBIX KYCKOB U BaAYHOB
Hapy>XHBIMH 3apsAAaMi AAS AOCTHIKeHHUS HauboAee IAOT-
HOro KoHTakTa BB cAeapyeT pacmoaaraTe Ha pOBHOHM MAM
BOTHYTOM HNOBEpPXHOCTH. B KauecTBe 3abOHKH CAEAyeT
[IPUMEHSATE MaTepHaA, UMelolIANCa Ha MecTe paboT, yA0D-
HBIH AASI pAaBHOMEPHOIO pasMellleHHs Ha 3apsiAe H He
COAEpKallUi TBepABIX TSKEABIX IIpeAMETOB (KaMHeH,
raAbKH U T.I1.). XopollcH 3aD0MKOH AASI HAPYKHOTO 3api-
Ad SIBASIETCS CAOM MecKa, CyllecH, CYTAMHKa W T.II.

[Ipu B3pEIBaHKMH Ha OTKPEITEIX paboTaX B 'pyYHTax H
CKAABHEBEIX TOPOAAX CyMMapHasi BeAUYHHa OAHOBPEMEHHO
B3pLIBaeMEIX (A€TOHHPVIOLUIUM IIHYPOM HAH 3AeKTPOAETO-
HaTOpaMH MTHOBEHHOTO AeHCTBHSI) HApY KHBIX 3apsAOB He
AoAkHa npesnimartsk 20 kr BB.

EcAu BaAyH HaXoAHUTCS FAYyOOKO B 3eMAe M ero Hajo
AMIIL OTOPOCHUTH, TO 3apfA MOMelllaeTcsd B MOAKOIIE ITOA
BaAYHOM, a ero BeAMYHHa pacCYHUTHIBaeTcs 110 (popMyAe:

QO = KV, kr, (4.8)

rae K — yaeAsHEIN pacxop BB, npuHuMaeMblii AAST aMMO-
uuta Ne6 KB paBHBIM 1,5—2 Kr/m3 B 3aBHUCH-
MOCTH OT XapakKTepa pyHTa, B KOTOPOM Haxo-
AMUTCSI BaAYH; MeHblllee 3HaueHHe K npuHHUMaeT-
CAd NPHM pacnoAOXXeHHHM BaAyHa Ha CKaAbHOH

113
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nopoAe, boAbillee — MpH PacroOAOKeHHH B MAT-
KHX I'pYHTax;
V — o6beM BaAyHa, M3.

[ToAKOIl MOCAEe pa3MelleHHs B HeM 3apsipa 3abuBaroT
AO YCThSI H3BA€UEHHBIM U3 HETO MaTepHaAOM, KOTOPHIH He
AOAKEH COAepXaTh KaMHel MAHM KopHed. Marepuaa 3a-
DOMKHM B BepXHeH 4acTH AOAKCH OBITh YIIAOTHEH.

AAS AMKBHUAAIIMH OTKa3aBlIero B IIOAKOINE 3apsjia

CAGAYET OCTOPOXXHO BEIHYTH 3a00e4HBIM MaTepHai, He

Tporas 3apsjAa, IOAOKHTE HOBBIH DOEBHUK BeCOM He MeHee
15 9% Beca oTKa3zaBlllero 3apsiaa, CAeAaTk BHOBb 3a00HKY H
MMPOHU3BeCTH B3pEIBAHHE.

B cTecHEeHHEIX YCAOBUSAX AASL CHHJKEHHSA pajpHyca
pa3AeTa OCKOAKOB ApobAeHHe HeraDapUTHEIX KYCKOB
MPOU3BOANUTCS 'MAPOB3PBIBHEIM CIIOCOOOM, IPH KOTO-
pPOM HCIOAB3YyeTCs 3 (eKT rHAPaBANYCCKOTO yAapa,
BO3HHMKalIIero B Mnype, 3alloOAHeHHOM BOAOH, IIPH
B3pEIBe 3apsipa BB HeGoARIIOTO Beca HAH AeTOHHPY1O-
1jero mHypa.

[TpH HCIIOAB30BAHUHU THAPOB3PEIBHOTO CIocoda MIIy-
DEI AAS pa3MeLleHus 3apsaA0B OypsaT no LeHTpy Herada-
pHUTHOro KyckKa Ha rayouny 0,3 — 0,7 ero TOAIIMHEL, HO HE
meHee 30— 50 cMm. Ha AHO mmnypa OOyCKarT 3alaTPOHH-
pOBAHHEIN 3apsip, COCTOSIUIUM U3 BopoycToHYMBOro BB ¢
YCTAaHOBAEHHBIM B HEM 3AeKTPOAETOHATOPOM HAM 3a’KH-
raTeAbHOH TpybKou. Bec 3apsipa IpHHHUMaeTCH U3 pacye-
Ta 25—50 r Ha 1 M HerabapHTa.

4.2. BapbiBHbie paboTel NpH COOPYMEHHH
KOTAOBAHOB M TPaHIWEH

[Tpu coopy’XeHHH KOTAOBAHOB U TpaHIIeH IIPUMeH -
IOTCS KaK IIITYPOBLIe, TaK U CKBa’KHUHHEIE 3apsSABl PEIXAE-
HWS, OOBIYHO B3pLIBaeMble [PU HAAMYHHA OAHOH CBODOA-
HOH IIOBEpPXHOCTH (puc. 4.4).

PaccTrosinie (M) MeJXAYy 3apspaMH B PAAY:

a=mJP/K, (4.9)

rae m = 0,7—0,9 — oTHOCHTEABHOE PAaCCTOSHHE MEeXAY
3apsiAAaMH B PAAY.-

[Aasd 4. TEXHOAOTHWA B3pbIBHbIX PaboT

Puc. 4.4. Cxema pacnoAoXeHUA 3apAgoB Npu COOPYKeHuu
mpaHuweu

PaccTosiHne MeXAY pSAaMU 3apsSAOB:
b=(0,8-1)a (4.10)
AAmHa 3a00HMKM:
[ . =1 /sina, . (4.11)
['AyOuna nepebypa (M):

| =Hl/sina, —1 4.12)

kL

rae l,— BBICOTA 3apsipa Hap NPOEKTHOM OTMEeTKOW AHa
TpaHllled AU KOTAOBaHa, M;

[L.=1l, {Sln&" ~

COS,
W/I(H -1 sine, )—1/1_,
TAg H— MOIIIHOCTE B3 pbiEﬂEM{]I'G CAOH Fp}‘HTﬂ, M.

AaviHa (M) 3apspa BB B ckBaXXuHe (mmnype):

L, =L, (w2, -1). (4.13)

Macca zapsipa (Kr) onpepeAsieTcss 1o BMeCTHMOCTH
CKBasKHH (LUNypa):

[

I - N.3
" sina, +Weosa, /I, (414)

K
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[1py McnoAB30BaHKH HINTYPOBHIX 3apAAOB UX HHULIH-
HpOBaHHe MOJKeT IPOH3BOAHTECH OTHEBLIM H 3ACKTpHYeC-
KUM criocobom uan ¢ nomoiusio AlLl. Hopmel pacxopos BM
pa3padboTaHEl AT YCAOBHH COOpPYXXeHHs TpaHIIeH, CTPO-
HTEeALCTBa KOTAOBAHOB H MAGHHPOBOYHEIX paborT.

B 4.3. Bapeipanue Ha Buibpoc

BrleMKH 3aAaHHOT0 Ipo(hUAa 0Dpa3yroTCa B3pbIBaHU-
eM 3apgAOB, paCCUHUTAHHLIX Ha BEIOPOC IOPOABI.

CocpegomoyieHHble 3apAghl

CocpepAOTOYEeHHBIMH SABASIIOTCS 3apsapbl BB, aanna
KOTOPBIX He IpeBhillaeT 5 — 7 UX AMaMeTpOB (LIMPHHEI UAH
BEICOTH!I KaMep, B KOTOPHEIX OHH pacloAaraloTcs).

B 3aBUCHUMOCTH OT YCAOBHH IIPOU3BOACTBA paboT co-
CpeAOTOYeHHEIE 3apPSABl MOTYT PaclIOAAraTbCs B OAMH HAH
HeCKOABKO PSAOB BAOAL OCH BhEIEMOK.

[Ipu pacnoAo)KeHHH 3apsAOB B ABa MAHM TPH pPsAa
MoKa3aTeAss AeHCTBHS B3pkEIBa AOCTHraeTCs HallpaBAeHHBIH
BLIOpOC NOPOA M3 IPOCKTHOTO KOHTYpa BEIeMOK. B 3aaaH-
HOM HallpaBA€HHH B 3TOM CAyYae MoXKeT ORITE pazMelle-
Ho Ao 60— 70 9% ob1iiero obbeMa BrlIDpacklBaeMEIX [TOPOA,.

Maccy cocpeAOTOYEeHHBIX 3apsSAOB (Kr) BEIOpoca oll-
peAeasitoT 1o popmyae M. M. bopeckoBa:

Q=KW?(0,4+06n"), (4.15)

rae K— pacueTHEIT yaeARHET pacxop BB (Tada. 1.3), kr/cm3;
W — aanuga AHC: m;
n = 1,25—4 —nokazaTeAb ACHUCTBUA B3PhIBa, YHCASHHO
PaBHBIM OTHOHICHHIO pPapdyca BOPOHKH B3phIBa K
AHC u npyHUMaeMbId [IPH IIpOeKTHPOBRaHHH cocpe-
AOTOYEHHKIX 3apsAOB BhIOpOca B 3aBUCHMMOCTH OT
FrOPHOTEXHHYECKHX YCAOBHH IIPOU3BOACTBA paboT.

ITpn 3navenusx AHC boaee 25 M Macca cocpepoTo-
YeHHBIX 3apsA0B (KI):

Q =BKW'(0.4+0,6n"), (4.16)

rae B — monpaBoYHBIH KO3(PHIHEeHT, YYUTHIBAIOUINH
rAYyOHMHY 3aA0KeHHs 3apsaAa.

(A28 4. TEXHOADIWA B3pbiBHbIX pabor - EE

B = W 0-000320W-25) 4.17)

3HaueHHs MONPABOYHOIO Ko3pUIlueHTa AN BEAHYHH
AHC B npeaenaax ot 25 po 100 M npuBepeHbl B TabA. 4.6, a
tbyuxrimm 0,4 + 0,6 n aAast n Bpepeaax ot 1 Ao 3 — B Taba. 4.7.

Tabauua 4.6.
3HaveHuss B axa W=25-100 m
W B W B
25 1,00 65 1,70
30 1,06 70 1.84
35 1,12 75 2,00
40 1,19 8O 2,16
45 1.28 85 230
50 1.37 90 2,55
535 1.47 100 3.00
60 1,58
Tabauya 4.7.
3navenue 0,4+ 0,6 n npun=1-3
" 0.4+0.6 n n 0,4 +0.6n
1,00 1.00 235 7.23
1,25 1.57 2,50 9,78
1,50 243 2,75 12,90
1,75 3,62 3,00 16.60
2,00 5,20

Puc. 4.5. Cxema pacnoAoxeHus 3apagos BulGpoca
cocpegomodYenHblX (a) U mpanwelnsx (6):
1 — 3apsap; 3 — pa3sBaA B30OpPBaHHOH MOPOAH,
2 — 3abolKa; 4 — npo(HUAbL BEICMKH NOCAe B3phiBa
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[Tp¥ OAHOPSAHOM pacmoOAOKEeHHUH 3apsA0B paccTos-
HUe (M) MeKAY 3apsAaMH B psiay (pHc. 4.95):

a = 05W(n+1). (4.18)

3HayeHHe g AAS YacTo BCTpedYalluXxcsd BeAHYHH n:

" i

1.5 1,25W
2.0 1.5W
25 1.8W
3,0 2.0W

[Tpu ABYX- ¥ TpexXpsiAHOM PacHOAOKeHHH 3apsiAOB
PaccTOsTHHE MeXXAY psAaMH B IpHHHUMaeTcs paBHbIM pac-
CTOSTHHIO MeXXAY 3apspaMu B psaAY. B ToM caydae, Koraa
paccTosiHWe MeXXAY 3apfjAaMH B COCEAHHX psAax He pas-
HEI MeXXAY COOOH:

B :(H] +ﬂ1}1’l2, (419)

rA€ a; W @y — PacCTOSTHHS MEJKAY 3apsiAaMU B COCEAHHUX
pspax, M.

Buapumasi rAyOMHa BEIeMOK IIOCAE B3PBIBOB (M]):
P=K;W2n-1), (4.20)

rae K; — ko3 @dUIIHeHT, YIUTEIBAOIIAH YCAOBHS ITPOH3-
BOACTBAa B3pHIBOB Ha BhIOpOC.

AAMHa pa3Baaa BEIOpOILIIEHHOH ITOPOARI (M):
L=5nW. (4.21)

B TOM CAy4Yae, KOTAA U3BeCTeH (PaKTHYECKHH YAeAb-
HBIH pacxop BB AAMHa pa3Baaa:

L=4W/qgn, (4.22)

rae q— hakTUYeCKHH YAeABHBIN pacxop BB, KI'/M3 BEID-
POLIEHHOH IMTOPOABEL.

178

[nasa 4. TEXHDADIWA B3pbiBHGIX pafor e

PacyeT pacnpepeArcHUst o6 beMa BEIOpOIIEeHHOM MOPo-
ABl, HAXOAALMHCHA Ha pasAMYHOM pacCcTosHUU oT GopTa
BOPOHKH B3phIBa, IPOU3BOAHUTCH 110 (hopMyAe:

L—nW —r, :
V, = ]*[ ) ! (4.23)

L—-—nW

rae V,— 4acThb (A0As) BEIGpolIeHHOro ob6beMa MOPOAH,
HaxXoAsIerocsi Ha paccTossHMH Iy oT HopTa BO-
POHKH.

BeicoTa (M) HaBaAa MOPOAEI, BEIOpOIIeHHOH Ha HopTa
COOpPY’KaeMOM BbIEMKH:

h = 0,7W/n. (4.24)

[Ipu u3BecTHOM (haKTHYECKOM YACABHOM pacxoAe BB
BEICOTA HaBaAa (M):

h =015+ Plg. (4.25)

YgAaunenHble 3apagsl Belbpoca

K yAAMHEeHHEIM 3apsiAaM OTHOCSTCS TpaHIIeHHEBIe H
IITOABHEBEIC 3apsAbl BelOpoca. TpaHlIelHBIe 3apsSAEbD
HCIIOAB3YIOT AAS TIOAYYEHH S BeleMOK FAYOHHOH A0 8 — 10 M.
[Tpu BoAslIer rAyOHHe coopyyKaeMBIX BEIEeMOK ITpUMeHsi -
FOT INTOABHEBBIE 3apsAALL. OCHOBHEIMH IIpeHMYyllleCcTBaMH
IIpUMeHeHHUA YAAMHEHHEIX 3apsA0B 10 CPaBHEHHIO C CO-
CPeAOTOYEeHHBIMH 3apsiAaMU BEIOpOCa SIBASIOTCS: BO3MOXK-
HOCTB HOAYYCHHS IPAKTHYECKH «IOTOBLIX» BEIEMOK C Go-
Aee pPOBHBIMH MOBEPXHOCTAMHM, YMeHbllleHHe CTeleHH
(puABTpan iy 4yepe3 AHO H CTEHKH BHIEMOK, obecrieueHue
OOAee BEICOKOH CTelleHH MeXaHU3alluu IMPOXOAYEeCKHX
pabor.

K HepocTaTKaM MeTOAa TpaHIIEeHHEIX 3aPSIAOB BEIO-
poca OTHOCATCHA yBeAHYeHHBIH pacxop BB u noBuieH-
HEIH 006beM npoxoAuecKuXx pabor. B cayyae npumeHe-
HHUSA UITOABHEBHIX 3apsAOB YMeHLIIaeTcss YHCAO 3aboes,
rAe MOI'YT OAHOBpPEMeHHO IIPOU3BOAMTECS paboTHl, H CO-
OTBETCTBEHHO CHHIKAIOTCH CKOPOCTH MPOXOAKH, a TAKIKe
BO3pacTaloT 3aTpaThl Ha TPAHCIIOPTUPOBAHHE [TOPOABL U3
3aboeB 10 CpaBHEHHIO C IPHMeHeHHeM COCPeAOTOYEeHHBIX

3apsSAOB.

1
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YAAUHeHHBIe 3apsAbl pacnoaAaralT B BeEIpaDoTKax,
npeABapUTEeABHO NPOUAEHHBIX BAOAB OCH BEIEMOK. BEI-
Oop THIla ODOPYAOBAHHA 3aBHCHUT OT FrOPHO-TEOAOTHYEC-
KHX ¥ TOPHOTEXHHYECKHUX YCAOBUHN NPOU3BOACTBA paboT.
YAAHHeHHBIe 3apsARl MOTYT pa3MelnlaTeCsi B OAMH, ABa HAH
TpH psAAa. HauboaAblliee pacnpocTpaHeHHEe IMOAYYMAH
CXeMEI C UICTIOAL30BaHUEM OAHOTO HAH ABYX PSAOB YAAH-
HEHHBIX 3apsA0B, pacnoAaraeMbeIX Ha OAMHAKOBOH TAY-
DuHe.

Macca TpaHllleHHEIX 3apsaAOB (Kr):

0 =2KW?*(0.4+0,6n*)/(n+1), (4.26)

rae O — Macca 3apsiAa, TPUXOAsIasacs Ha 1 M TpaHIlIeH, Kr.

TabAauuHEIe 3HaUYeHUS pacyeTHOro YAeABHOIO pacxo-
Aa BB (K) cm. Taba. (1.3) caepyeT YMHOKATh Ha BeAHYHHY
monpaBoyHoro KoadhduueHTa, IpUHUIMaeMoro o Taba.
(4.7) B 3aBHCHMOCTH OT KPeNOCTH MOPOA U BEAHUYHHEI
[oKa3aTeAs AeHCTBHS B3pHIBa.

3uavenuss AHC nokasaTeas AeMCTBHUA B3phIBa IIPH-
HUMAaKT B 3aBHCHMOCTH OT UMellerocsi obopyAOBaHUA
AASl TIPOXOAKH, reoOMeTpHYeCKHX NapaMeTpoB BEIEMOK,
CPOKOB BEITOAHEHHS paboT.

BupuMmyio rAyOMHY BOPOHOK H NapaMeTphl pa3Baia
MOPOA MOCAe B3phIBa TpaHIIeHHEIX 3apAAOB CAEAYeT OII-
peAeAsiTh o popmyaam (4.20 — 4.25).

Tabauua 4.7.

3HaYyeHH s MONMpPaBoYHOro Ko3pHIHeHTa K pacCyeTHOMY
YAEABHOMY pacxoAy BB AAs TpaHIUIEeHHBIX 3apsgAOB

BBIOpOCa
n IMoxasaTens ASHCTEHA BIPHIBA N
Il
i P as J 20 4590 3 |35 P4 4
Heckankneie w nony-
ckanbHele (I-V rpynne 1 105 | 1,12 | L135 | L17 | L.16 | L1535
uo CHully)
Cransusie (VI-XI1 rpyn-
bt tio CHnlly) 1,12 | 1,16 | 1,19 11,195 ) 1.2 |1,195]1,195
Heckanuheie i nony-
ckanbHbe (I-V rpynnm 1,15 | 1,145 | L14 | 1,14 | L14 | 1,135 1,135 ] 1.13
no CHully)
Cranehuie (VI-XI rpyn-
a6t 10 CHally) 1,J9 | 1,185 | 1.185 | 1,18 | L.18 | 1,18 | 1,175 | 1,175

fnasa 4. TexuoAoOrwa B3puiBubix paliot s 3

Paccrossnue MeXAy psiAaMM TpaHUIeHHLIX 3apsA0B
[IpH 3HaYeHHUsIX n<3,5 BEIMUCASAIOT 1o (hopmyae (4.18). Aas
3HaAYeHHUH N>3,5 paccToOsSHHE MEeXAY pspaMH (M):

a = W(n+ 1)/(0,4n + 0,6). (4.27)

HMuununpoBante TpaHIIeMHBIX 3aPSIAOB CAEAYET IIpOo-
M3BOAHTE C MTOMOUIBIO NMPOMEXYTOYHBIX A€TOHATOPOB,
pacmoAaraeMbelx He MeHee yeM yepes 0500 M BAOAL BhleM-
KH, COOpY’>KaeMOH 3a OAHH B3phIB. BAOAL Bcero TpaHilen-
HOTO 3apsiAa IPOKAAABIBAETCA MAaruCTpaab U3 AeTOHHPY-
IoNIero mMHypa, HHHIHUPYEMYK 3AeKTPOAETOHATOpPaMH.
K 3Tol MarucTpaAu NpUCOEAHMHSAIOTCSA KOHIE IIHYpa OT
[IPOMEXYTOYHBIX AeTOHATOPOB.

Maccy HITOABHEBHEIX 3apsAOB BEIOpOCa ollpeAeAs-
10T 1o (popmyAe (4.42). 3HauyeHHUs pacdeTHOTO YAEABHO-
ro pacxopa BB mpuHuMaloTCca TaKMMH Xe, KakK ¥ AAA
COCPEAOTOYECHHEIX 3apsAA0B BEIDpoca, a BeAHuuHy AHC
M MOoKa3aTeAs AeHCTBHSA B3phbiBa BHIOMpPAaIOT B 3aBUCH-
MOCTH OT F'OPHOTEeXHHYECKHUX YCAOBUH IIPOU3BOACTBa
paboT. PaccTosiHHe MeXAY psAaMy LITOABHEBBIX 3apsi-
AOB CAeAYeT BRIYUCAATE 1o (popmyae (4.18), B BUAMMYIO
rAyOMHY BOPOHKH M TapaMeTphl pa3dBaAa — o hopMy-
AaMm (4,20; 4,24; 4,25). Cnoco® HHUIIMUPOBAHHS LITOAR-
HeBEIX 3apsIAOB TaKOH e, KaK U TpaHIEeHUHEIX 3apsaA0B
BEIOpOCa.

B 4.4 Bapbisanue wa chpoc

BapeiBEI Ha cOpoc NIpUMeHsI0TCS IIpH HEPOBHOM Xa-
paKTepe MeCTHOCTH, KOTAa YKAOH ITIOBEePXHOCTH cOpacksl-
BaeMoOro mMaccupa cocTaBasgeT 6oaee 20° K ropu3oHTY.
BapriBeI Ha c6poc 3P PEKTUBHO UCTIOAB3YIOTCH:!

m IIPU BCKPLITHHA MECTOPOKAEHHH IOAEe3HEIX HCKOTlae-
MBIX H YAAQA€HHH MTOPOA C KPHIIIHK 3a IpeAeAsl pabo-
YUX MAOILLAAOK MAM IIPOEKTHOrO KOHTYpa Kapbepa;

= AAS COOPYIKEeHHUS AOPOJKHBIX IOAOK UAU 3aBaAOB CTPO-
HUTEeABHBIX IIAOIIAAOK,

= AASI CTPOMTEABLCTBA IIAOTHH, Hackiled, AaMb U Apyrux
MPO(MHUABLHEIX HACKIITHEIX COOPY>KeHHH U3 MeCTHEIX Ma-
TEepPHaAOB.
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Puc. 4.6. Cxema ogHOpPAGHOIO

PACNOAQKeHUA 3apAgoB
cbpoca

Puc. 4.7. Cxema gBYXpAgHOI'O

pacnoAoXeHus 3apaAgos
cbpoca

Puc. 4.8. Cxema

gBYXBAPYCHOIO PAcCNOAOXKeHUA
3apaqgorB cbpoca

B 3aBUCHMOCTH OT YCAO-
BHI IIPOM3BOACTBa padboT H
TpeboBaHMHA TEXHHYECKOTO
3a)aHMs B OTHOILIEHWH Ilapa-
MEeTPOB BO3BOAMMEIX COOPY-
JKeHUH UAHW BhIEMOK, a Tak-
JKe AOIyCTHMOH AAABHOCTH
1 HallpaBAeHHOCTH cOpoca

paclioAOXKeHHe 3apsipA0B MO- .

JKeT OBITH OAHOPSAAHEIM (pHC.
4.6), ABYXpsIAHBIM (pHC. 4.7)
1 ABYXBAPYCHBIM (pHcC.4.8).
B oTAEABHBIX CAyYasx AOIyC-
KaeTcsd MHOToOpsIAHOE€ H MHO-
rosipyCHoe pacllONOXKeHHe
3apsipoB.

MecTa 3aA0KeHns 3apsi-
AOB OIIpeAeAsiloTca rpadu-
YecKH TaKHM obpa3oM, 4To-
O6nl oOpasyroulascsa BEleMKa
(c yueTOoM AeHMCTBHA 3apsAAa B
rAyOb MacCcHBa) BIUCHIBAsACH
B IPOEKTHHIM KOHTYP. Hau-
DoAblllee paclpocTpaHeHHe
TIOAYYHMAHM CXeMBI C OAHO- H
ABYXPSIAHEIM paclHoAoXe-
HHEM 3apsiA0B B N'OPHU30H-
TaABHOM IIAOCKOCTH. AAUHY
AHC u nokaszaTeAb AEHCT-
BHUS B3phiBa B 3TOM CAydYae
BBEIOHpalOT 11O 3aBHCHMOCTH:

W IW, =J1+n, -1, (4.28)

rae W, u W), — pAruHa Hau-
MeHBIIIEero Colpo-
TUBACHHUSA 3apsAOB
COOTBETCTBEHHO
BEpXHero M HMX-

Hero sipycosB, M;
n, — OoKa3aTeAb A€H-
CTBHS B3pkIBa 3aps-
A@ HHJKHETro spyca.

[nasa 4. TEXHOAOPMS B3phiBHbIX pabor

[Tp¥ HCIOAL30BaHHUU COCPEAOTOUYEHHBIX 3apsSIAOB COpo-
ca UX Maccy pacCyMThIBaloT o gopmyaaM (4.15u 4.16), a
VAAMHEHHBIX (IITOABHEBBIX AR TpaHIeHHBIX) — 1O hop-
MyAe (4.20). PaccTosiHHe MEXAY 3apsiAaMU B PAAY B MEXAY
ApycaMu ornpeAeAsior no opmyaam (4.18) u (4.19).

PacyeTHBIH YAEABHBIM pacxop IPHHUMAKT OO
taba. 1.3. Aamay AHC u nokaszaTeAb AeHCTBHS B3pbIBa AAS
3apAAOB MMEPBOTO PiAa BEIOMparoT HCXOASI U3 TpedyeMoro
obbema cbpoca, KOH(PUTypalHH B3pEIBAeMOro MacCHBa H
mapaMeTpoB pa3Baia cOpOIIeHHOM ITOPOABL.

AAst pacyeTa BO3MOXKHOW AAMHEL B BBICOTEI pa3BaAd
CACAYeT HCITOAL30BaTh Gopmyasl (4.20) u (4.24).

[Tpu ABYXBSPYCHOM paclloOAOKeHHH 3apsAAOB paccTo-
dHUEe MEeXAY sipycaMy NpHHHMAIOT B 3aBHCHMOCTH OT

YCTOUYUBOCTU M KPEOCTH MOPOA 110 hopMyAe:

b, =(1L3+16)W,, (4.29)
rae bgp — paccTosiHHe MeXXAY SipyCaMu 110 B3pbiBaeMOMY
CKAOHY, M;
W,, — aanna AHC zapsipoB HHJKHETO sipyca, M.

3apsiAbl BEepXHero sipyca paCCYMTEIBalOT Ha PhIXAeHHeE.
B zarucumocTtu oT aauHBI AHC M mokasaTeast AcH-

CTBHS B3phlBa papAnyc obpasylolllel! BOpPOHKH B3phIBa (M).

R=W+l+n®.

Pa3Baa cOponieHHOH IIOPOABI HMeeT MaKCHMAaABHYIO
IIHPUHY Ha paCCTOSHUH, PaBHOM IIOAOBHHE AAMHEL pa3Ba-
Ad, CYHATas OT I[eHTpa 3apsAoB.

[llupuHa pa3Baaa (M):

(4.30)

B,=0,7L. (4.31)

HiameHnenue obrema cbpackiBaeMol nopogsl npu
yBeAUuYeHUlU 3HayeHull noxazameas geuicmBUus B3pblBA

n 1051 1.1 13.15] 1.2] 1.25] 13| 1.35] 14] 15

OTHOCHTENBIOE BOIPAC-
ranHe obnema cOpack- g 1121151 18|20]1 23|25 28| 30

paemoil noponsl, %
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ba3oBEle HOpMaTHBEI [IPU B3pkIBax Ha cOpoc npuBe-
AEHBI AAST OAHOPSIAHOI'O H OAHOSIPYCHOTO PacHoOAOKEeHHUS
3apAA0B Oe3 yueTa o6beMa Nopop, 06pasyoIHXCs IIOCAE
B3phIBa M3 HAaropHoW 4YacTH cOGpachiBaeMbIX MacCHBOB
(Taba. 4.8)

(naBa 4. TexuoAorwa B3pbisubix pafor

OkoHuyaHue mabauust 4.8.

1 2 3 ! 5 6
60 7900 6200 5500 5100 4500
63 8500 6700 5900 5500 4900
70 9200 7200 G400 6000 3300
15 10100 7900 6900 63500 5800
20 10800 8500 7500 7000 6200
83 11500 | 9100 8000 7300 6600
90 12800 | 10000 3800 8300 7300
100 15000 | 11800 | 10400 9700 2600

I'pynte IX-XI rpynm no CHully

Tabauua 4.8.
Bazossiit pacxop BB, kr/1000 M3 rpyHTa
niLe., Ioxazatens HeACTBHS BIPLIBA N
- 1 1,13 .25 1.35 1,5
1 2 3 3 ]
['pyntet I-I1l rpynn no CHully

5-15 3500 2600 2300 2200 1500
i0 3700 2800 2400 2300 2000
35 3000 3000 2600 2400 2200
40 4100 3200 2700 2600 2300
45 4400 3400 25900 2800 Z
S0 4800 3600 3100 3000 2600
55 5100 3900 3400 3200 2800
60 53500 4200 3600 3500 2900
65 5900 4500 3900 3700 3300
70 6400 4900 4200 4000 3500
13 G900 5300 4600 4400 3800
80 7500 5700 5000 4700 4100
85 8000 6100 5300 5000 4400
90 85900 6700 5800 5500 4900
100 10400 | 7900 G900 6500 5700

pynta IV-VI rpynn no CHully

5-25 3800 3000 2500 2400 2200
30 4000 3200 2700 2600 2400
35 4200 3300 2900 2700 2500
40 4500) 3500 3000 2900 2600
45 4800 3800 3300 3100 2800
50 3200 4100 3500 3300 3000
33 5500 4400 3800 3600 3300
60 5900 4700 4000 3900 3500
65 G400 5100 4400 4200 3800
70 G900 5500 4700 4500 4100
75 7500 G000 5200 4900 4400
80 2100 6400 5600 5300 4800
85 8700 600 6000 5600 5100
90 G600 7600 6600 6200 5600
100 11300 28900 7700 7300 6600

I pyntel VII=-VIII rpynn no CHully

3-23 S000 3900 3500 3200 2900
30 5300 4200 3700 3400 3000
35 5600 4400 3900 3600 3200
40 6200 4700 4100 3900 3400
45 6400 5000 4400 4200 3700
50 6200 5400 4700 4400 3900
55 7400 5800 5100 4300 4200

3-21 3500 4300 3800 3500 3200
30 3800 4600 4100 3700 3300
33 6200 4300 4300 4000 3500
40 6300 5200 4500 4300 370
45 7000 3500 4800 4600 4100
50 7600 3900 5200 4800 4300
35 8100 6400 5600 5300 4600
60 8700 600 6000 5600 5000
65 9300 7400 6500 6000 5400
70 10100 | 7900 7000 6600 5800
13 11100 | 8700 7600 7100 6400
80 11900 9300 3200 7700 6300
85 12600 | 10000 8800 8200 7300
%0 14100 | 11000 9700 9100 8000
100 16500 | 11300 | 11400 10700 9500

B A4.5. (bpywenwe HeYCTOHYMBLIX MACCHBOB

Ilop HeyCTOHYMBBLIMM NMOHHUMAIOTCS HaBHcAaloOllpe
CKaAbHBIE MACCHBEI B DOpTax KPYThIX CKAOHOB, IIOACEYEeH-
Hble TpelllHHaM# OOPTORBOIO OTHOPA, TEKTOHHYECKUMHA UAH
TpellHHaMH HalAaCcTOBaHHHA, IPH ONpeAeAeHHLIX YCAOBH-
SIX CIIOCOOHEIe K caMoobpylieHuio. K HeycToMYuBEIM Mac-
CHBaM OTHOCHT TaK’Ke KaMHH, HaBHCalolUlhe HaA VIIeALEeM.

[TpunyauTeABHOE OOpYILICHHE HeYCTOMYMBEIX MacCH-
BOB Ileaeco00pa3Ho MPOM3BOAHTE B HaYaAbHBIH EPHOA
CTpouTeAbcTBa [ DC M npu NMpoKAaAKe HIOCCEeHHBIX HAH
KEAE3HBIX AOPOT BAOAB KPYTOr'o OTKOCa HAH IIO CAMOMY
OTKOCY.

OO6pylenue HeyCTOWYUBBEIX MAaCCHBOB NPOU3BOAUTCS
IIyTeM NIOAPEe3KH ero CBepXy BHH3 IleAblo 00pa3oBaHHOH
KOHTYPHBIM B3phIBAHHEM M NyTeM MMoAG0s NMoHU3y. Ecan
MaccHB HMeeT DOABLIYIO MOIIHOCTE M CAOXKEH KPYIIHO-
OAOYHBEIMH MOPOAAMH, KPOME NIOAPE3KH U MOAGOS TPOU3-
BOAHTCS TaKXKe ApobAeHHe ero o6pylilaeMO# YacTH 3apsi-
AdMH B CKBa)KHHaX, NpoOypeHHBIX CBEPXY HAH (ITpH GOAL-
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[II0}f MOIITHOCTH MaccHuBa) U3 OYpPOBEIX MOA3CMHBIX BhIpa-
DOTOK.

[Ipu IOArOTOBKe B3phiBa HEOOXOAUMO yCTAHOBHTE.
pa3mephl o0pylaeMoro Maccusa (BpICOTA, IIHPHHA, MOLI-
HOCTE); HaAW4YHe YAOOHBIX TTOAXOAOB K BEPXY M K OCHOBA-
HHUIO MaccHBa; OA0OYHOCTh MacCHBa ¥ KaTeropHio Kpeloc-
TH TTOPOA; PacroroKeHne TPEeIIUH, OTCeKAIoIUX HeyCTO -
YUBLIF MacCHUB OT OCHOBHOTO.

AAs BEITTOAHEHHUs: OYpOBHEIX pabOT Ha BEpX MaccHBa B
3aBUCHMOCTH OT peAbeda MecTHOCTH OYPHABILIMKH M1PO-
XOAST MO cHeluaAbHO IIPOMAEHHOH 110 KOCOTOpY TPOMe.
B MaccuBe pazpabaThIBaeTCs MOAKA AOCTATOYHOHN IIHPH-
HEI AASI YCTAaHOBKH OYPOBBIX CTAHKOB. K ocHOBaHMIO Mac-
CHBa, C ABYX CTOPOH KOTOPOTO OBLIYHO OYPAT CKBaKHHE
noAGOs, B 3aBUCHMOCTH OT CTEIIeHH OITaCHOCTH epeABH-
KeHHS 110 CKAOHY AeAaioT AHOGO TPOTiHl, AHOO MOAYBEIEM-
ku. [Tpu B3pEIBaHUM 0CO60 KPYIHBIX MACCHBOB ITOAXOA K
OCHOBAHHIO, @ MHOTAA H K CpepAHed 9acTH MacCcHBa OCy-

[IecTBASIeTCS IITOABHeH. Ecan 00OpylilaeTCs HaBHcatolas
YacTh MAacCHUBa, OBBEIYHO AOCTATOYHO NPOOYPHTE ¥ B30P-
BaTh Ha PEIXAeHHEe OAMH pSA FOPH30HTAABHBIX HAH caabo-

HaKAOHHBIX CKBa>KHH. - .
ECAM MAacCUB IpeACTaBAsieT coOoi HeOGOABIIOH IO

BEICOTE BAOK, OTCeYeHHBIH OT OCHOBHOI'O MacCHBa TpeIH-
HOI, 0OBLIYHO AOCTATOYHO OAHOTO psida KOHTYPHEIX CKBa-
JKUH C YCUAeHHEIM 3apSIAOM B HM)KHEH YacTH (pHC. 4.9. a).
[1p1 B3pHIBAHUM MOIHBIX U KPYITHODAOYHBEIX MACCHBOB,

Puc. 4.9. PacnoroXeHue CKBAXUH gAs oOpyuwenus
HeycmolluuBblX MACCUBOB Maiol (a) u goaswol (0)
MOWHOCMLL,

[Aaea 4. Texnoaorus BapuisHbiX pabot

IMTOMHMO KOHTYPHBIX CKBakHMH C BepXHeH I[IAOIIaAKH, B
MaccuBe OypSAT Beepa CKBa’>XMH peIXAeHHs (puc. 4.9. 0).

[Ipu BOABILIOH BBEICOTE M MOLIHOCTH MacCcHBa ¢ YA0D-
HBIX ITOAXOAOB B CTOpOHE OT MaccHBa pacloAararoT OAHY
HAH ABe (Ha pasHBIX TOPM30HTax) IITOABHH, H3 HUX IIPO-
XOAAT OypoBEIe BEIPabOTKH, a U3 HHX MO rpaHHIle MaccH-
Ba OYpAT KOHTYPHBIe CKBa’KMHBI, @ B MacCuBe — CKBa’KH-
HBI pEIXAeHHS. IHOTAa AAS yAyULIeHHS] TOAPaBOTKH HUX-
HeH YacTH 00pylIMBaeMoro ycryna 6ypsaT AONIOAHUTEABHO
HEeCKOABKO LUNYPOB.

OOBIYHO, B IePBYIO OYepeAb, B3PHIBAIOT 3apPSABI ITOA-
bod, yuepes 10— 15 Mc — 3apsIALl KOHTYPHEIX CKBa’KHH U
B IIOCAEAHIOIO ouepeAb, Takxke yepes 10— 15 mc, — 3aps-
ABI PEIXAGHUSI B MaccHUBe.

BypHABIIMKHN 1 B3pBIBHUKHU AOAJKHEI paboTaTk B Mec-
TaX BO3MOJKHEIX KaMHellapOB — TI0OA HaBeCHBEIMH IOAKa-
MH, OHH AOAJKHEI OBITE 0Oy4eHEl IpHeMaM CKaAOAa3aHHu4,
paboTHI CO CTPaXOBOYHEIMH BepeBKaMH.

J A.6. COOpyMEHHE BLIEMOK Ha KOCOTOpax

Ha BriOop MeToaa BepeHHsI OYPOB3PHIBHEIX paboT npu
COOPYXKeHHH BhLIEMOK Ha Kocoropax OOABIIIOe BAHSHHE
OKa3bIBaeT XapaKTep peAbeda Kocoropa, ero reoAoruuec-
KHe 0CODeHHOCTH M BO3MOJKHOCTB AOCTYIIa AASL TIOABO3a
HeobXoAHUMOro obopyAOBaHHA. KOCOTopEl IO KPyTH3HE
CKAOHA IOApPAa3AEAsiIoT Ha TpM ydyacTka: 30—35°% 35—65°
U 6oaee 65°. [1o reoAOTHYECKHM YCAOBHSAM pasAU4yaroT Ko-
COTrophl ¢ MaAsiM (A0 1 M), BoABIIMM (CBEINIe 1 M) cAroeM
AEAIOBHA (2AIOBHUA) U C OTKPHITHIM BHEIXOAOM KOPEHHBIX
CKAABHEIX ITOPOA,

Coopy>XeHle BEIEMOK B CKAaAbHBEIX IOPOA@X Ha y4acT-
Kax Kocoropa ¢ KpyTH3HOH cKAoHa Ao 30° rieaecooGpasHo
IIPOU3BOAUTE C IPUMEHEeHHEeM B3PhIBOB Ha phixaeHHne. [Tpu
KPYTH3He CKAOHa A0 65° HCNIOAL3YIOT B3PEIBEI Ha BEIOpOC.

B cooTBeTCTBHH C 5THM H IPOU3BOAUTCA BEIOOP MeTo-
Ad BCAEHHS B3phIBHBIX paboT, pacueT 3apspOB H MX pac-
noroxkeHue. [Ipu coopy’KeHHUH BEIEMOK HCITOAB3YIOT ODBIU-
HO LTy pOBLIe, CKBa’KHHHEIE H KaMepHEBIe 3apsAbl. M ToAb-
KO B OTA@ABHBIX CAy4YasX, HallpuMep npu obpazoBaHUH
TPOIBI B KOPEHHBIX CKAABHBEIX TOPOAAX, IPUMEHSAIOT Ha-
KAQAHBIE 3apsABL.

18/
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Puc. 4.10. Cxema pacnoAoxeRrus
CKBOJKUHHAIX 3apPAGOB npu
COOpPYMeHUU nAOWagku Hd
Kocorope:
| — cKBa)XxHUHa,
2 — DAOIIAAKA;
3 — B3OpBaHHAaN
NopoAd

Puc. 4.11. Cxema noycmynHoi pa3pabomku BbleMKU C
npuMeHenueM CKBWKUHHbIX 3ApAgOB:
I, II, IIl —KOHTYpH pa3BarOB NMOPOALI IPH B3phiBe
COOTBETCTBEHHO BEPXHEro, CpepHero ¥ HHJKHero

yCTYNIOB

B kauecTBe npHMepa Ha pHc. 4,10 mokaszaHO pacmoAO-
JKeHHe CKBa’KMHHLIX 3apsAOB MPM B3pEIBe Ha BHIOPOC, a
Ha puc 4.11 npeacTaBAeHa cxeMa IIOYCTYIIHOM pa3paboT-
KH BEIEMKH C IpMMeHeHHeM CKBa’XUHHEIX 3apAAOB.

BricoTa oTKOca mpy 06pa3oBaHHH MTOAYBEIEMOK B3PbI-
BOM Ha obpyllleHHe orpaHHYnBaeTcs 06b14HOo 40 M U AOA-
JKHa [NpeBblIaTh IHUPHHY NAOI[AAKH He MeHee 4YeM B
2 pa3sa. [1pu 3TOM OTKOCHEIE CKBa’KHHbBI 3aKAAABIBAIOTCH B
[IAOCKOCTH OTKOCa MOAYBBIEMKH yepe3 3—4 M B 3aBHCH-

[A282 4. TEXWOAOTMA B3PhIBHBIX pafior

MOCTH OT TEKCTYPHBIX 0COOEeHHOCTEH pa3pyliaeMoro Mac-
cvMBa. Beicora ycTynoB npuHuMaeTcsa paBHod 7 M. [Ipu
pacueTe AMHMM HaMMeHBLIero conporuBAeHus (W, Wy,
W3) yYyuTeIBalOTCHd NapaMeTphl pa3BaAda. 3Hast TAYOHUHY
CKBa’XHWHBI U AAMHY 3a00HKH, MOXXHO ONPEAeAHTh Maccy
sapsipa BB B ckBaxkuHe. PaccTognme Me>KAy CKBa>KHHAMHM
onmpeAeAsieTcs M3 pacuera yAeAbHoro pacxopa BB na
copoc — 1,5— 2,5 kr/m3. BapreiBaHHe 3apsSAOB IPOU3BOAHT-
CS MOPAAHO KOPOTKO3aMeAAeHHEIM CIIOCO00M, C HHTepBa-
AOM 3aMepneHusd 10, 15, 20, 35 mc.

HeobxoauMO OTMeTHTH, YTO B3phIBHHIe paboThl Ha
KOCOropax CAeAyeT BBINIOAHATE, COOAIOAaS 0CoOyI0 OCTO-
pOKHOCTh. Pabouue AOAKHBI TOAB30BaTHCSH AALITHHUCTC-
KHUMH MeTOAAMH IlepeMelllcHHS U CTPaxoBKH.

B A.1. PbiXAgHHE MEP3AbIN TRUHTOB

AASl PEIXACHHSI MEP3ALIX TPYHTOB B 3aBUCHMMOCTH OT
FOPHO-IeOAOTHYeCKHX ¥ FTOPHOTEXHUYEeCKUX YCAOBHH IIPpH-
MEHSIIOT LUy pPOBhle U CKBa>KHMHHEBIEe 3apsAbl. [ Ipu MougHo-
CTH CAOSI MEpP3AOTHL A0 1,5 M 3apsfAEl pasMellaloT B Y-
pax, NpH O0ABILIeH MOL[HOCTH — B CKBa’KHHax.

PaunonaAbHEIN AMaMeTp 3apsipa (MM):

d =50W K, /A, (4.32)
rae W — MOUIHOCTE B3PEIBAEMOTO CAOSI MEP3AOTHI, M;

A — NAOTHOCTB 3apsi>KaHus, Kr/am3;
K,, — pacueTHBIH VAeABHEINH pacxop BB, kr/m3,

3navenus K, npu B3pbiBaHUU MepP3AbIX PYHMOB

Mepanas raMia M CTPOHTENILIA 0,7-0.9
MYycop

MopeHHuIH CYrITHHOK C TTHHOH 0.6-0,7
[lecyansie ¥ PACTHTEALHLIE IPYHTL 0.4-0.6

B 3aBHCHMMOCTH OT TeMIlepaTyphl TPYHTOB, HX KaTero-
PHH ABAUCTOCTH M ITOKa3aTeAs IPOCTPpeAMBaeMOCTH 3Have-
Husa K, crepyeT NpHHUMAaTH 10 KAaccupUKauuu Mexay-
BEAOMCTBEHHOH KOMHCCHH T10 B3PEIBHOMY AeAy (Taba. 4.9).

Paccrosinue MeKAy 3apsiAaMH B psgAy pasHo (0,85 + 1,3) W,
a MeXAy psapamu (0,85« 1)W.
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AAvHa 3apsjpa AOAKHA COCTaBAATH 2/3 TAYOMHBI
HITypa MAM cKBaKHUHEL LInypsl u cKBaKHMHBI HEAOOYpH-
BalOT AO TAaAOTO TPyHTa Ha 2— 3 AMaMeTpa 3apsja, eCAH
MOILHOCTE CAOSl Mep3A0THEI GoAbIe | M; NIPpH MeHBLIEH
rAyOHHe TpoMep3aHus WIypkl OYpAT A0 TAAOTO TPYHTA.

WuunnrpoBanne 3apsAOB IIPOU3BOAHTCS C IOMOLIBIO
ACTOHMPVIOIEro IHYypa UAH 3ACKTPOAECTOHATOPOB (Kal-
CIOACH-AETOHATOPOB).

Tabauua 4.9.

KaraccuduKanust Mep3AbIX eCYaHO-TAHHHUCTBIX ITOPOA
110 B3pbIBAeMOCTH

J

- g ==
KaTeropia B3paiBagMoCcTH, Fenmobsh: Piseodbas E 2 i = ;35:.‘- E
s alaons ABIHCTOCTH ' E =2 =3
nopoa - E — E_ o
835852
SEE| 2558
Jlerkop3puiBacMele
Cezonno-mepansie (CMIT) 0 » neke CHABMO NBIH- 14-35 | 0406
i MHOTOIETHEMEP3NLIE cTwie (cogepaa-
(MMII) pactTENBIIOrO HHE b3 CRLILIE
CNION, NECYaHke B CyTec- 50%)
YAHBLLE CO CTEMENLIO
podoHackimenna no 0.5 |
eeie (.9 nonuHoii Bnaro-
EMKOCTH
CpeanepipuipacMiie
CMIT u MMII pacTuTens- To we JdbaucTsie 14-35 | 0,6-0.8
HOTO CNOR, NeCYaHkIE H (conepwanne
CYNecUaliLle CO CTENEHBIO mwia 25-50%)

roaonackimenns or 0.5 a0
{),8 nonuoi BRAr0EMKOCTH
CMIT 1 MMI1 mopennuie,
obnomMo4nkIe, FpaBHANBIE
C MECYANLIM I CYTIECHa-
HLIM 3AN0AHHTENEM >> To xe 11-32 0,608
CMI u MMII ranunctiie
H CYTTHHHCTLIE, & TakKe
Mopetiise, 00A0MOUHLIE W

rpaBHilHBIE C CTHHHCTEIM
FANOMIHTEAEM ~5 W HAWE > 23-55 0,608

TpyanosspeiBaemele

CMIT 1 MMII rannucTeie 05 Cnabo neaucnee | 35-70 0.8-1,1
M CYTIHHHCTHIE, MOPEH- (coaepxanne
HBIe, ODIOMOMHLIE, I'pa- nbaa oo 25%)

BHHHEIE C TIHHHCTEIM
FANOMHHTEREM

[Aasa 4. TEXHOAOrMS B3puiBHGIX faboT s

Tabauua 4.10.

basosbie 06seM OypeHHs HInypoB H pacxop BB u Ha
1000 M? Mep3ABIX rPYHTOB NMpPH B3phIBAaHUH HINTYPOBBIX

3dpAAOB
["mybuna npo- I'pynna rpyuros no CHully
MEPIAHMA, M v v Vi
ObneM GypeHns WNYPOR, M|
' 0.5 3846,1 4166.7 5000
1 1234.6 13158 1388,9
1.5 1000 1120 1272,
Pacxoa BE B mnypax, kr
0,5 1538.5 1750 2200
1 839.,5 907.9 9722
1,5 7835,7 240 909,1

Tabauua 4.11.

bazoBelie 00'beMBI OYpeHHsI CKBa’>XMH H pacxop BB u
Ha 1000 M> Mep3ABIX FPYHTOB NPH B3pbIBaHHH
CKBaKMHHBIX 3apsA0B

TnyGuna npo- I'pynna rpynros no CHully
MEpPIaHHA, M
v Vv Vi
Ofsem Gypenns CKBAKHH, M
] 1000 1111,1 1176,5
1.3 318,35 583.3 598.3
2 3103 339.6 360
2.5 190, 1 209,1 219
Pacxoz BB B ckpammpax, kr
1 780 844.4 870.6
1,5 740,7 770.8 824 8
2 689,06 716.9 790
2.3 636.4 6727 752.4

@ 28. 0pasosanMe BOAOEMOB, NOXOAKA THIAHUIEH, KaHAADB

OCHOBHEIMH ITpeUMyLIlecTBaMH 0Opa3oBaHHA BEIEMOK
B3pLIBAMHU Ha BEIOpOC AIBASIETCS COKpallleHHe CPOKOB CTpo-
UTEeABCTBA U BO3MOJKHOCTB IIPOBeAeHHs paboT IpH OTCYT-
CTBMHM HMAM HEAOCTATOYHOM KOAHMYECTBe 3eMAEPOMHBIX
MeXaHHU3IMOB H SACKTPOIHEPIryH.

[Tpu cTpoUTEABCTBE BOAOEMOB METOAOM B3PBIBOB Ha
BLEIOpOC 3apsiAbl MOTI'YT pa3MellaThCsl B TpaHlllesx (KoTAax),
obpa3yeMbIX IIyTeM B3phIBa NPOCTPEAOYHLIX 3apsAOB, B
CKBa’KMHax, wypdax u kamepax. [Ipu o6paszoBaHuu KOT- Iﬂ]




