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Cyneiimenos Cyaman Opazanunoeuy, cmyoenm 4-20 kypca kagheopwi
«Texnonocuueckue mawunsl u 060pyO008aHUe»

Kazaxcxuii aepomexnuueckuii ynueepcumem umenu C.Cetighynnuna, 2. Acmana
(Hayunwiii pykosooumens Hebaes T.M. 0okm. mexH. HayK, akademux akademuu
B0OEHHbIX HAYK, NPogeccop)

B nacrosiiee Bpemst co3iaHre CKBaXKHH J1JIs1 BO3BEICHUS CBAtHOTO PyHIaMEeHTa
ocymectBisieTcs o Texnonoruu 20-30-x rogos XX Beka, a UMEHHO: CKBaYKUHBI OypAT
U YCTaHABJIMBAIOT B HHUX >Xelne300eToHHbIe cBau. C MOMOIIBI0 MHEBMAaTUYECKOTO
yJapHUKa cBau 3a0MBAlOTCA B IpYHT. B Xoze BO3BelleHUs OT MEXaHMYECKOTo ynapa
MOJIOTOM CBaM pa30MBAIOTCS, @ pecTaBpallis CBal CHUXKAET MPOYHOCTh (DyHIaMEHTa.
B cnalbix nucnepcHbIX TpyHTaxX TsbKenash TEXHUKa BSI3HET, U BO3BEJICEHUE CBATHOTO
dbyHIaMeHTa 3aTATUBACTCS MO0 BPEMEHH M MPUBOAUT K YAOPOKAHUIO CTPOUTEIBHBIX
pabot. B MupoOBO# mpakTHKE BO3BEAECHHE OMOP MOCTOB, CBalHBIX (DyHIaMEHTOB,
COOPYKEHH M OOBEKTOB OOIIETO IMOJIb30BAHUS HCIONB3YIOTCS AOPOTOCTOSIINE
TEXHHUKA U TEXHOJOTWH, MPEIyCMATPUBAIOIINE MPEABAPUTEIBLHOE OCYIIEHUE MECTa
CTPOUTENBCTBA WM OypeHHE CKBaXKUHBI C MPOBEJECHUEM JIpeHa)ka, OCOOEHHO MpH
BO3BEJICHUH OIIOP MOCTOB YEPE3 PEKHU.

DKcrutyatauus cBaHbIX (YHAAMEHTOB 3/IaHUM, COOPYKEHUH U OMOpP MOCTOB
Yepe3 peKu B TEUCHHE JUINTEIBHOTO BPEMEHHM NPUBOAUT ABAPUMHOMY COCTOSHHIO,
€CJIM OHM BBIIIOJIHEHBl HE KAadyeCTBEHHO. lIpumMepom 3TOMYy MOYKHO NPUBECTH MOCT
yepe3 peky Upteimn B r. Ycrb-KameHoropcke, kak mokazaHo Ha pUCyHke 1, a Ha
pUCYHKe 2 MOKa3aH pa3pylIeHHbI MOCT OT moKocudeiics omopsl B Uamuu.

Pucynok 1 — Mocrt uepes pexy Uptoim B r. ¥YcTe-Kamenoropek
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Pucynox 2 — Paspymennsiii moct B UHaun

Ecnu onopa MocTa ’ecTKO He CBsi3aHa C KAMEHUCTBIM IPYHTOM U HE I0OCTaTOYHO
BBITIOJIHEHO OMNOpHAad MsTa, TO BOJA MOCTENEHHO jenaeT cBo€ neno. Kak roBopurcs
«CKYTIOW TUIATUT ABAXKbI», TENEPh HEOOXOAUMO JEMOHTUPOBATH U BO3BOJIUTH 3aHOBO.
B r.Kaparange mukpopaiion «becobay», riae mpu HE KauyeCTBEHHOM BBITIOJTHCHHUH
CBallHOrO (yHOaMEHTa, MATUATAXKHOE 3JaHUE TNepel cAauell B SKCILTyaTaluio
CBEPHYJIOCh KaK KapTOYHBIA JOMHK (cM. puc.3). XOopoimo B TOM M JIPYyroM cCliydae
00011JI0Ch O€3 YeNTOBEUECKUX JKEPTB.
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Pucynok 3 — Pa3pymennsiit njom B Kaparane

[Ipennaraemas TEXHOJIOTUS NPUHIUITMAIBHO OTINYAETCA OT CYIIECTBYIOIINUX B
MHPOBOY IIPAKTUKE METOAOB CO3JaHUs CKBaKUH, YCTAHOBKH CBau U OIIOP MOCTOB, TaK
KaK IpeIyCMaTpUBAECT HUCIOJIB30BAHUE JHEPTUM B3pbIBA. TE€XHOIOTWsS BO3BEACHUS
OTOp MOCTOB, CBaHOTO (PyHIaMEHTa U JPYTrUX OOBEKTOB OOIIEro IMOJIh30BAHUS
pa3paboTaHa Ha OCHOBE HCIIOJB30BAaHUS CKOPOCTHOW W HAmNpaBICHHOW SHEPrHH
B3phIBa 3apsjaa B3pbiBuatoro pemiectBa (BB). Ilpu B3pbiBe 3apsiia MCHONIB3yeTCs
TOJBKO AKTHBHAs 4YacTh 3apsiia B BUJEC JECTOHALMOHHBIX IIAIIEK U YCKOPHUTEINS, B
pe3ynbTaTe W3MEHSIOTCS MapaMeTphl B3pbiBa 3apsana BB u  obecneunBaetcs
HKOJIOTMYECKas YMCTOTa W O€30MacHOCTh Ha cTpouruiomanke. Takum oOpa3om, B
MPEIJIOKEHHOM METO/I€ MIPOUCXOIUT TIIy0oKasi mepepaboTKa B3pbIBYATOIO BEILIECTBA,
MIOJIHOE CTOPaHUE BCEX TOPIOYMX KOMIIOHEHTOB BB 3a CU€T BBICOKOM M HaNpaBICHHOU
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CKOPOCTH B3PBIBHOIO HMIYJbCa, U B PE3YJbTaT€ 4YEro B3PbIBYATOE BELIECTBO
npuoOpeTaeT HOBbIe TapameTpsbl, ooecnieurBasi 100 % BbIXOJ SHEPTUU B3phIBA.

JIBaXKapl KOHLEHTPUPOBAHHBIN IOTOK MPOAYKTOB B3pbIBA CIIEpPBAa B 3apsle, a
3aTeM B YCKOpHTEJE NpPEBpALIaeTCsl B BBICOKOCKOPOCTHOW IIJIa3MEHHBIN (aked,
KOTOPBIH MPOKHUTAET OTBEPCTHE (CKBAXKUHY) B TUCIIEPCHBIX TpyHTax. B yrnyOmnenue B
JUCIEPCHOM TPYHTE B BHUJAE CKBAa)XMHbI YCTAHABIIMBAETCS apMaTypa M 3ajlMBAETCA
O6eroHoM. B3peiBHas BosHa B BHE IUIA3MEHHOTO IMOTOKA YIUIOTHSET M OOXKUTaeT
CTEHKH CKBaYKUHBI, a THO CKBAXKUHBI PACIIUPSIOT TUIOCKUM B3PBIBOM.

JIoCTHKEHHE 1IENM HOBOM TEXHOJIOTHUHN OCYILECTBIISIETCS 3a CYET UCIIOJIB30BAHUS
MOILHBIX B3PbIBYATHIX BEUIECTB OT YTWJIM3MPOBAHHBIX Ooemnpunacos. [nsg dero
M3rOTaBIMBAETCS Mpecc (OPMBI AJIsl IPECCOBAHMS 3apsiia U NPUJAHUS i IJIOTHOCTH
¥ (GopMbI B BUJIE NETOHAIMOHHBIX maniek. CropeccoBaHHOE B3pPHIBYATOE BEILIECTBO
dopmupyercss B MIACTUKOBbIE (OpMbl. 3apsii U3 JACTOHAIMOHHBIX IIAIIEK
MOHTHPYETCS B BHUAE KyMYJSITUBHOIO 3apsifa, a B €ro KyMYJISTUBHOM BBIEMKE
yCTaHaBIMBaeTcsa yckopuresb. llpu B3pblBe JeTOHATOpa HHULMHUPYETCS IHEepBas
J€TOHAIIMOHHAs [IAIIKa U IPOJAYKTHI B3pbIBA OT HEE KOHLIEHTPUPYIOTCS U ¢ OOJIbLIEH
CKOPOCTBI0 BO30Y/1at0T B3pbIB BTOPOU JETOHALMOHHOM IIAIIKH, a OT B3pbIBa BTOPOU
MHULIMMPYETCS TPEThbs AETOHALMOHHAs INamka ¢ emeé Oousbuieil ckopocthro. Ilpu
WCIIOJIb30BaHUU B3PHIBYATOTO BELIECTBA B BUJE TPOTWIA (CKOPOCTh JI€TOHALMH,
kotopoi umeeT 6600 METPOB B CEKYH]y) B p€3yJIbTaTe KOHLEHTpALUUU €€ NPOAYKTOB
B3pbIBA B TPEX IIALIKAX CKOPOCTh B3PBIBHBIX BOJIH AOCTUTAET 10 16-18 ThICSIY METpOB
B CEKyHAY. A MpHU MNPOXOXKIAEHUU 3TOTO MOTOKA Yepe3 MATUKPATHBIA YCKOPHUTENb
CKOPOCTb NIPOAYKTOB B3pbIBa gocturaer 70-80 ThICSY METPOB B CEKyHAY. OTOT
YCKOPEHHBI MOTOK MPOIYKTOB B3pbIBa B BHJE IJIa3Mbl CBOOOJHO MPOKUIaET
JUCIIEPCHBIE TPYHTHI M CO3JIAET CKBAXUHY HEOOXOAUMOMN INTyOUHBI U JUaMETpa.

BrIcokast 1 HanpaBJIeHHAs] CKOPOCTh B3PBIBHOTO UMITYJIbCA JOCTUTHYTA 33 CUET
WCIIOJIb30BAaHUSI HOBBIX METOJOB  B3pPBIBAHMS  3aIIATEHTOBAHHBIX  B3PBIBHBIX
TEXHOJOTUNA. DKCIEPUMEHTAIBHO JOCTUTHYTa CKOPOCTh B3PBIBHOIO Mpoiiecca B 7,5
pa3 IpEeBBIIANOIIAS CKOPOCTh AETOHALMKU ucnonb3yemMoro BB, a B pesynbrare
HAIIPaBJICHHOIO €r0 JCHCTBUSA IIOBBILIACTCS DHEPrus B3pblBa HA EOUHULYY
paszpyiaeMou miomaau B 3-5 pas.

ITpu B3pbIBHBIX paboTax 3apsi HAKPHIBAETCS KOJIIAKOM (KOXKYX O€30IacHOCTH)
C OTBEPCTUEM Ha BEPXY, KOTOPBII OyAET 3alUILAaTh OT BOBMOXKHBIX OOKOBBIX paziéToB
IPyHTa, XOTS caM 3aps] MpU B3pbIBE HAMNPABIAET NPOAYKTHI B3pbIBA B OCEBOM
HAINpaBJICHUU. A paauaibHbIA OpU3aHTHBIA Pa3nET MPOAYKTOB B3phIBA CBOAMTCA K
MUHUMYMY IO KOHCTPYKTUBHBIM OCOOCHHOCTSIM KYMYJIATUBHOTO 3apsija.

OxupaeMpIM pe3yJIbTaTOM SIBJISIETCSI TOTOBAs CKBAXKWHA C YIPOYHEHHBIMU
CTCHKaMM CKBa)XMHBI B3pBIBHBIMM Ta3aMu. [loBbIIIa€TCS yCTOWYMBOCTH W
JOJITOBEYHOCTh CBAaliHOrO (pyHAameHTa, obecnieunBaercs €€ nemeBu3Ha. CHUKaeTcs
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ce0eCTOMMOCTh TOTOBOM CKBaXKMHBI B HECKOJIBKO Pa3, 3HAUYUTEIILHO CHUKACTCS BpeMs
€€ CO3JaHus U OTNaJacT HEOOXOAMMOCTh JOPOrOoro U  TPYAO03aTPaTHOTO
000opynoBaHUsI.

Hay4dHast HOBU3HA ¥ 3HAYMMOCTB IPOEKTA MPEJIaraéMoi TEXHOJIOIMH COCTOUT
B TOM, YTO MCHOJI3YETCS 3apsi[ B BHJE IECTOHALMOHHBIX IIAIIEK W YCKOPUTEI,
pa3MenIéHHON B KyMYJISITUBHOU BbleMKe. B pesynbTare QokycupoBaHUs MPOTYyKTOB
B3pbIBa, CIIEPBA B MHOTOCJIOWHOM 3apsifie, a 3aTeM B ycKopuTese popMUpyeTcs eauHast
KyMYJISITUBHASL CTPYSl MOBBIIICHHONW MOIIHOCTH, CIOCOOHAS MPOKUTATh TUCIEPCHBIE
IPYHTHI 10 HEOOXOAUMOM ITyOHHBI, 8 IPU HEOOXOJUMOCTHU JOHHYIO YaCTh CKBaYKUHBI
pacIIupsitOT B3PBIBOM JOMOJHUTEIBHOTO IUIOCKOTO 3apsia, 4TO 00ecleyuBaeT
OIIOPHYIO IATY HEOOXOIUMOM KPETIOCTH.

HoBas B3pbIBHas TEXHOJOrUs OOECIIEUMBAET B3PbIB B3PHIBUATOIO BEIECTBA
CIIEHIHAJIBHBIM METOJOM, B PE3YyJbTAaT€ YEro B3pPbIB MEHSET CBOM YCTAHOBJICHHBIE
mapaMeTppl, M TPOAYKTHI 3TOTO B3pbIBa MPHOOPETAIOT HOBBIE CBOMCTBA.
VYHUKaIbHOCTh TPEJCTABICHHON HWH(OpPMAMM 1O WHHOBAIIMOHHOM B3PBIBHOM
TEXHOJIOTMHM COCTOUT B TOM, YTO HAYYHO-MCCIIEOBATEIbCKUN MaTepral NpeICTaBICH
C COOJIOICHHEM MPUHLMIIOB HAay4YHOHM OJTUKM, B YACTHOCTH, HE JOIYILEHUs
¢danbcudukanuy, BeAyIIeH K NCKAKEHUIO UCCIIEN0BATENbCKUX JAHHBIX, IUIaruaTa u
JI0’KHOTO COaBTOPCTBA.

BBuny — 3aBepuieHHMs — NPOBENECHHBIX  TEOPETHYECKUMX  MCCIEAOBAaHUU
nmpejyaraemMasi  B3pbIBHAs  TEXHOJIOTHMS TOTOBAa JUIA  IPOBENEHUS  ONBITHO-
HKCIIEPUMEHTAJIbHBIX PabOT Ha JOTOBOPHOM OCHOBE WJIM MEpeNadd TEXHOJIOTHU C
aBTOPCKMM COIPOBOKJIECHHEM B apeHAy M mnpogaxe. KoHcTpykuuu 3apsnoB u
YCKOpHTEJIEH HE IPUBEIACHbl B BHUAY JBOMHOTO NPUMEHEHHUS IIPEICTABIICHHBIX
MaTepUaIOB. B MHHOBAaIIMOHHON B3PBIBHOM TEXHOJIOTMH 3AJI0KEHBI MAaTEPUAJIBI IISTH
[IaTEHTOB.
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