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I/IHHOBaHl/IOHHLIe METOABbI HCITOJIB30BaAHUS MPUPOAHO-TEXHOTCHHBIX
MNETPOCTPYKTYP AJisi YMEHBIICHUS PUCKOB aBapHﬁHbIX HOCJICIICTBI/Iﬁ
CeJIEBBIX ITOTOKOB

®.I'.I"'adouooB, A.I'. AxMenoBa

Asepbatiodcanckuil ynusepcumem apxumexmypul u cmpoumenvcmea, baxy,
Asepbatidxcan, aytan.ahmadova@azmiu.az

Annoranusi. CymiecTByeT OOJIBIIOE KOJMYECTBO WHXKCHEPHBIX M YIPaBJICHYECKHX
METOJOB 3alUTHl PA3IMYHBIX HACEICHHBIX ITyHKTOB, WH)XCHEPHO-XO3IHCTBEHHBIX
00BEKTOB, JIOJEH W JKUBOTHBIX OT KPYIHBIX CEJIEBBIX IIOTOKOB. VI3BecTHBIE
CeNe3alIUTHBIE KOHCTPYKIMH B OCHOBHOM BO3BOJIATCS M3 JKEIE300€TOHA, METaNia |
MECTHOTO TpyHTa (3amuTHble namOb1). JlocTtaTouHo 3¢ (EKTHBHBI CeJe3alUTHEIC
KOHCTPYKIMH, OT/JEIbHbIC YaCTH KOTOPBIX BBIIIOJIHEHBI M3 YTHJIM3HPOBAaHHBIX OTXOJIOB
(YTHnHM3MpOBaHHBIE METAJUINYECKHE OypOBBIE TPYOBI, aBTOIIOKPBIIIKA U KEIE300€TOHHBIE
KEJIE3HOJOPOXKHBIE MImankl). [IpupoaHble CTPYKTypsl B BHJE BHAaJUH U OBPAaroB
UCTIONB3YIOTCS MPU TPOEKTHUPOBAHMU CEJIE3alllUTHBIX MHKEHEPHBIX Meponpustuii. B
TOPHBIX PErHOHaX PaclpOCTPAHEHO HAJIMYUE KPYIHBIX BaJIyHOB, KOTOPBIC SIBJISIOTCS
NPOJXYKTAMH JIESITENIbHOCTH JIETHUKOB, a TaKXKe IOCIEJICTBUSMH TOPHBIX 00OBasioB. B
KOHIIE IIPOLIIOTo CTONeTHs B Poccuu rpynmoii aBTOpoB ObLIO IIPEUIOAKEHO UCTIONIb30BATh
KpYIHbIE BaJyHbl B KOHCTPYKIMH CEJIC3AIUTHOIO YCTPOICTBA, KOTOPbIE KPEMWINCh K
pyciay W MexXIy coOoil CIIOKHOH TpOCO-SKOpHOW cucTeMoil. OpHrHHAJIBHOCTH STOH
WHKCHEPHO! MIIeH TepsIIach U3-3a UCIIOIb30BaHMs CI1a00i CHCTEMBI KPEIUICHHS BaJTyHOB.
ABTOpaMH TIPEIUIOXKECHO IIPH HCHOJNB30BAHHM BaIyHOB B COCTaBE CEJIE3aIIUTHOU
KOHCTPYKIIMH, B Ka4EeCTBE KPEMEKHBIX M (UKCUPYIOUIMX KOHCTPYKTHUBHBIX 3JIEMCHTOB
HCTIONb30BAaTh METAIIIMYECKUE CBAaW B BHJE TPYO WIM CTaHAAPTHOTO METAIIMIECKOTO
npokara. OTH CBaW MPOMYIIEHbl 4Yepe3 CKBO3HBIE BEPTHUKAJIbHBIE OTBEPCTHUS,
MPOCBEPJICHHBIE IO OCSIM, HPOXOAALIMM Yepe3 ILEHTPhl TSHKECTH KaKJOro BajlyHa
u 3ariiyOJIeHHbIE B PYCIIO Ha HeoOxoanMyto rinyouny. [Ipu aHamu3e puckoB aBapHiHBIX U
KaTacTpo(UUeCKUX MOCIEACTBUN OT CENIEBBIX TOTOKOB BBISIBIEHO, YTO HUCIOJIb30BAaHHE B
Ka4eCTBE OCHOBHBIX JJIEMEHTOB B KOHCTPYKIMSX CEJIE3alIUTHBIX COOPYKECHUH KPYITHBIX
€CTECTBEHHBIX BAJYHOB C HaJEKHOW KOHCTPYKIMEH KpEIUIeHHs PE3KO MOBBINIAETCS
HaJIS)KHOCTh 3TUX COOPY)KEHHH IPH OTHOCHTEIFHO MMUHUMAIBHBIX 3aTparax. [Ipu sTom
COXpaHseTCs Te0IKOJI0TnIecKast JaHama(THas IPUBIICKATEIbHOCTh TOPHBIX TEPPUTOPHUH
C TIPEUIOKESHHBIMH YCTONYMBBIMY CEJIE3AUTHBIMA KOHCTPYKIHSMH.

Kniouegvie cnoga: cenesoii nomox, KOHCMpYKyus, Nempocmpykmypa, puck, c8as,
Kamacmpoga, peunoe pycio

Ccplika s nutupoBanusi: ['adu6os @.I°., Axmenosa A.I'. ITHHOBalMOHHBIE METOABI UCTIOB30BAHUS IPUPOIHO-
TEXHOT'CHHBIX MIETPOCTPYKTYP JUIsl yMEHBIICHUS PUCKOB aBAPUIHBIX MOCIEICTBHIT CeTIeBBIX TOTOKOB. B ¢0.: CeneBbie
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141.

Innovative methods of using natural and technogenic petrostructures
to reduce the risks of emergency consequences of debris flows

F.G. Gabibov, A.G. Akhmedova

Azerbaijan University of Architecture and Construction, Baku, Azerbaijan,
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Abstract. There are many engineering and management methods for protecting various
settlements, engineering and economic facilities, people and animals from large debris
flows. Known debris flow protection structures are mainly constructed from reinforced
concrete, metal and local soil (protective dams). Debris flow protection structures,
individual parts of which are made from recycled waste (recycled metal drill pipes, tires
and reinforced concrete railway sleepers), are quite effective. Natural structures in the form
of depressions and ravines are used in the design of debris flow protection engineering
measures. In mountainous regions, the presence of large boulders is common, which are
the products of glacier activity, as well as the consequences of rock falls. At the end of the
last century in Russia, a group of authors proposed using large boulders in the design of a
debris flow protection device, which were attached to the riverbed and to each other with
a complex cable-anchor system. The originality of this engineering idea was lost due to
the use of a weak boulder fastening system. The authors proposed using metal piles in the
form of pipes or standard rolled metal as fastening and fixing structural elements when
using boulders in a debris flow protection structure. These piles are passed through vertical
holes drilled along the axes passing through the centers of gravity of each boulder and
buried in the riverbed to the required depth. When analyzing the risks of emergency and
catastrophic consequences from debris flows, it was found that the use of large natural
boulders with a reliable fastening structure as the main elements in the structures of debris
flow protection structures sharply increases the reliability of these structures at relatively
minimal costs. At the same time, the geoecological landscape attractiveness of
mountainous areas with the proposed stable debris flow protection structures is preserved.
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BBenenne

CeJeBbie MOTOKU PACIIPOCTPAHEHBI MPAKTHUSCKH TOBCEMECTHO B IOPax M B OTACIbHBIX
paiioHax BO3BBIIICHHBIX paBHUH. CXOJ] celel B OCBOCHHBIX palHOHaX NPUBOJIUT K
YeJIOBEYSCKUM KEePTBAM M 3HAYMTEIBHOMY MaTepuanbHoMy yiiepOy. OT ceneBbIX MOTOKOB
CTpajal0T TOpOJa M HACEJICHHBIC IIYHKTBI, JKEJIE3HbIE W IIOCCEHHBIC JOPOTH, JIMHUH
3JIEKTpOTepeiad U CBSI3H, HEPTEPOBOIBI, KAHABI, CETLCKOXO3IHCTBEHHBIC YTObS U IIEHTPHI
pekpearu. MeTogaM  3almUTBl  OT CEJEBBIX TOTOKOB MOCBSAIICHBI  HCCICIOBAHUS
C.M. Oneiimmvana  [Prevwmarn, 1978], M.C. Tarommumgze [l acowuoze, 1970],
WN.N. Xepxeynuaze [Xepxeyauoze, 1967], AH. OmudepoBa [Onugpepos, 1963],
XK.b. baiinaroBa [bauinamos, 1991], C.I'. PycramoBa u ap. [Pycmamos u Op., 1971],
®.K. Kouepru [Kouepea, 1968], A.®. bapunoBa [bapunos, 2003], B.D.Ilerpoma
[[lempos, 2012], B.C. CrenanoBa u P.K. Adssosoit [Cmenanos, Aghszosa, 2014,
@.I". TabuboBa u ap. [l abubos u op., 2013] u apyrux.

[Ipu BBIOOpPE MEPONPHUATHII TIO 3aIIUTE OT CEJICBBIX MOTOKOB, CIENYET 3aMETHTh, YTO
mabjoHa B A3TOM ObITh HE JMOJDKHO. B KaKJIOM KOHKPETHOM Cllydae JIOJDKEH OBITh
HMHIAWBUIYaJIbHBIA MTOIXO/.

B kommuiekc MepompusTHiA 1O 3alluTe OT CEJIEBBIX IOTOKOB BXOMST, COTJIACHO
H.A. AnekceeBy [Anexcees, 1988], opraHM3allOHHO-XO3SHCTBEHHEIE, arpOTEXHUYECKUE,
JISCOMEIMOPATUBHbBIE U THIPOTeXHUYeCcKHe. [lepBbie TpU HampaBieHbl HA MPEAYIPEKICHUC
celiell B caMHX oYarax W MX 00pa3oBaHUs, TUAPOTEXHUUYECKHUE JKE HAlpaBJICHBI Ha 00pBOY ¢
yke copMupoBaBIIMMUCS censiMu. ClelyeT OTMETHUTh, YTO KaXI0€ MEPOIPUSATHE SBIISETCS
OJIMHAKOBO Ba)XHBIM, ¥ pa0OTHI 10 UX ITPOBEACHHMIO JIOJDKHBI HAUMHATHCS JINOO OJTHOBPEMEHHO,
00 ¢ HEOOIBIIUM PAa3PHIBOM U BECTUCH JIO TIOJTHOTO 3aBEPIICHMUS.

U3BecTHBIE cene3aluTHBIE KOHCTPYKIIMH B OCHOBHOM BO3BOJISTCS M3 XKele300eToHa,
MeTaJljla ¥ MECTHOIO IpyHTa (3arutHbie qamObl). JlocTarouno 3 (PeKTHBHBI Celie3alUTHbIC
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KOHCTPYKITUH, OTJICIIbHBIC YaCTH KOTOPBIX BBITIOJHEHBI W3 YTUIM3HUPOBAHHBIX OTXOJIOB
(YTUIHM3UPOBAHHBIE METAUIMYCCKHE OYpOBBIC TPYOBI, aBTOMOKPHIIIKH U JKEJIe300CTOHHBIC
JKEJIC3HOTOPOIKHBIC IITIAITHI).

[IpupoaHbie CTPYKTYPHI B BUJIE BIIAJUH U OBPArOB UCTIOIB3YOTCS IPH MPOCKTHPOBAHUN
CCJIC3AlUTHBIX WMHXCHEPHBIX MeponpusThii. ['eomarepuan B BHAE MECTHOTO TpPYyHTa
WCTIONB3YETCS JIISl BO3BEACHUS MPOTHBOCENIEBBIX amO0.

Hcnonb3oBaHue MeCTHBIX HETPOCTPYKTYP A/ KOHCTPYHPOBAHHSA CeJle3allMTHBIX
COOpY KEeHU it

AHanu3 MHOTOYHMCIICHHBIX CEJIe3aIUTHBIX KOHCTPYKIMH IOKa3al IOTEHLMAJIbHYIO
BO3MOXHOCTb CO3/1aHUsI HOBBIX KOHCTPYKIIMI HA OCHOBE HCIIOJIb30BAHMSI MECTHBIX IIPUPOTHBIX
reopecypcoB B BHJE PaCIpPOCTPAaHEHHBIX METPOCTPYKTYp. B cenezammTHOM yCTpoWHCTBe,
BBITOJIHSIONIEH POJIb CKBO3HOMW 3alpy bl C Pa3BUTHIM B IIaHE PACIIOJIOKEHHEM B CEJICHOCHOM
pycne, pa3pabortaHHOHW crhernmanuctamu | uapomnpoekra (Poccus) akTHBHO HCHOIB3YIOTCS
MECTHBIE BayHBI (KpYIHBIE OKaTaHHBIE OOJIOMKH TOPHOW TOpoasl, pasmepoM or 0,5 1o
9,0 meTpoB).

B »10ii ckBO3HO# 3anpyne [460ees u Op., 1989] otnenwvHBIe BamyHbl 1 (cMm. puc. 1),
JeKaIlyue Ha JHE pycia 2 CEeJIEBOro MOTOKA, CBSI3aHHBIE MEXAY COOOH XaoTHMYHO I'MOKUMH
TpocaMu 3 U ¢ aHKepaMH 4, 3aKpeIUIeHHBIMHU 110 Geperam U B aHe pycina 2. Tpockl 3 cBsi3aHbI €
aHKEpaMHn 4 JONOJHUTCIIbHBIMHA BEPTUKAJIIBHBIMU TPOCAMUA 5.

Puc. 1. Cene3amurHas CKBO3HasI 3anpyaa

JaHHasi CKBO3Has ceJle3allUTHAas 3ampyga paboTaeT clemyrommMm — obpasoMm.
OO6pa3oBaBIIMICS CENEBOW MOTOK, BCTpeYas Ha MyTH Mperpaay B BHJIEC HMPOCTPaHCTBEHHOU
pENIeTKN U3 CBA3AHHBIX MEXAY OO0 BaTyHOB | M XaOTHYHO 3aKPEIUIEHHBIX TPOCOB 3 M 5 C
aHKepaMH 4, 3aJIEpKUBAETCS U TEPSET CBOIO CUILY.

WNudopmarium 0 BHEIPEHNN YKAa3aHHOTO COOPYKEHHS B MPAKTHKY He 0OHapyxeHo. [Ipu
BCEH TMPHBIEKATEIHHOCTH YKAa3aHHOTO TEXHWYECKOTO pEIIeHUs, OHO HMEET 3aMETHBIE
HeAocTaTku. Hane)kHO IMpUKPEIIATh TPOCH K CaMUM BaJlyHAM NPAaKTHYECKU OYEHb TPYIHO,
3/1eCh CO3AAETCS OMACHOCTH pa3phiBa 3TUX cBs3edl. Kpome aToro, ans peanusanuu JaHHOTO
COOpPY)KEHHS Ha TMPAKTHUKE TPeOyeTCs] OCYIIECTBICHNE MHOTOYMCICHHBIX aHKEPHBIX CBS3EH,
YTO PE3KO yIOPOKAET CTPOUTEIbHBIE PA0OTHI.

Pa3pa0doTka MHHOBAIIMOHHBIX KOHCTPYKIHUH CeJIe3alMTHBIX COOPY/KeHUI U3 MeCTHBIX
NEeTPOCTPYKTYP, Pe3KO YMEHbIIAIOIIMI PUCK NOTEPH UX YCTOHYUBOCTH

ABTOpaMH pa3paboTaHa HOBBIE KOHCTPYKIUHM CKBO3HBIX CEJIC3alIUTHBIX 3ampyll C
HCIIOJIb30BAHUEM MECTHBIX KPYIIHBIX BAIIYHOB.
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B mnepBom BapuaHTe HOBON KOHCTpyKiMH [/ abubos, Axmedosa, 2024], B
YCTaHOBJICHHBIX XaOTHYHBIX MECTax CelIeHOCHOro pycia 1 (cM. puc. 2) OypsT CKBaKHMHBI Ha
OIIPEICNICHHYIO PACUETHYIO IIyOUHY, B KOTOPbIE YCTAaHABIMBAIOT CBaU-CTOWKHU 2. B kauecTBeH
CBaifi—CTOEK 2 MOXKHO HCIIONB30BaTh OTCIY)KHUBLIME CBOW CPOK YTHIM3UPOBAHHBIE OYpOBBIC
TpyObl (pacnujICHHBIC IOMOJIAM OHHM HMEIOT AJHMHY OKOJIO 5,5 M), YTHIM3HPOBaHHBIE
KeJIe3HOZOPOXKHBIE PEJIBCHI, & TAKXKE CTAHIAPTHBIM METAIJIONIPOKAT B BUE IBYTABPOB, TPYO U
1.0. [locne ycTaHOBKM Ha celeHOCHOM pycie 1 cBaii-cToek 2 Ha OTOOPaHHBIX KPYITHBIX
BalyHax 3 MO MX cpegHeld OcCH OypsT CKBO3HBIE OTBEPCTHS JAWAMETPOM, HEMHOTO
IIPEBBIIAOIIUM JUaMETP (MM MAaKCUMAJIbHYIO [IUPUHY IOIEPEUYHOrO CEUCHHSI) CBau-CTOMKH
2. Ilocne 3TOro mpy MOMOIM OJIbEMHOI0 KpaHa MOAHUMAIOT BayH 3 M HAaCAXXHUBAIOT yepes
MOJIyYCHHOE OTBEPCTHE HA CBarO-CTOUMKY 2. CBepXy BaJyHBI 3 (PUKCUPYIOT (YKPEIUISIOT) Ha
CBOE-CTOMKe 2 60NTOBBIMHE (7151 TPYO) M APYrUMHU PHUKcaTopamu 4.

IIpennaraemast ckBO3Hasl cele3alllUTHAsE 3anpyAa padoTaeT CIEAYIOIUM 00pa3oM.
OOpa3oBaBIIMICSL CENEBOMl IOTOK, BCTpeYass Ha IyTH IMperpagy B BUAE XaOTHYHO
PAcCTIONIOKEHHBIX 3a()MKCUPOBAHHBIX M 3aKPETUICHHBIX K OMNpEAEIeHHBIM MecTaM pycia MpH
TTOMOIIIH CBaii-cToeK 2 1 (puKcaTopoB 4, KPYIMHBIX BATyHOB 3 3a/IEPKUBAETCS U TEPSIET CBOIO
cuity. HYacTe TBEpIOW COCTABISIOIIEH CeNs OTKIAaAbIBACTCA B Mpelesiax 3ampy.ibl, OCTajIbHAs
YacTh OCJHAa0JIEHHOTO CeJsl TPOJOJDKAET CBOE TEYEHHE [0 CICAYIOMEro 3alluTHOTO
COOPY)KEHHUS WJIM OTKJIJBIBAET CBOE TBEPJIOE COJIepKaHHNe B 30HE KOHYCa BHIHOCA.

Puc. 2. CenesamurHas 3anpy/ia U3 OJHHOYHBIX BATyHOB, HAHU3aHHBIX C CBAH-CTOWKM: a) BU] B IUIAHE;
0) Bux ¢ pponra

Bo Bropom Bapuante [[abubos u Op., 2024] npeasaraeMoro ceje3alluTHOrO
coopyxeHusl (puc. 3), B YCTaHOBJIEHHBIX MECTax pycia 1 CeIeBOro moToka B HIAXMaTHOM
NopsiiKe OYPSIT CKBaKMHBI Ha ONPEIEIEHHYIO PACUETHYIO IIyOHHY, B KOTOPBIE yCTaHABIUBAIOT
CBaM-CTOMKHU 2 (HampuMmep, U3 PacHIICHHBIX MOMOoJaM OTPa0OTaBIIMX CBOW CPOK OypOBBIX
Tpy0). CKBaXMHBI JJIs1 CBA-CTOEK 2 OYpST HA paCUETHYIO TIyOHHY, IPEBBILIABIIYIO [NIyOHHY
pa3MbIBa.

[Tocne ycTaHOBKH CBaii-CTOEK 2 B CKBaKHHBI 3aIiBaeTcs xuakuii 6etoH. [locie Habopa
MIPOYHOCTH OETOHa CBaW-CTOMKM 2 TOTOBBI MJISl JATbHEHIIEr0 MOHTaXXa CEeJe3alIMuTHOTO
coopyxenus. [locne 3Toro Ha 0TOOpaHHBIX KPYITHBIX BAIyHaX 3 pa3HOro pa3Mepa IO OCsM,
MPOXOJSIIMM Yepe3 LEHTPHl TSDKECTH KaXKIOro BalyHa, CBEpNAT (MM OypsT) CKBO3HBIC
OTBEPCTHSI IMaMETPOM HEMHOTO MPEBHIIIAIONTNAM AUAMETP CBai-CTOEK 2. 3aTeM IPH ITOMOIIIH
MOJBEMHOIO KpaHa ITOJHUMAIOT KAXKABIM BalyH 3 W IO IPOCBEPICHHOMY OTBEPCTHIO
Haca)XKMBAIOT Ha CBau-CTOMKH 2. HacaxuBaHue BayHOB 3 Ha CBaM-CTOWKH 2 MPOU3BOJST B
CIIEyIOIIEM TOpSAAKE: BHaYaje HACAKUBAIOT CaMbIi KPYMHBIH BalxyH 3, OTOOpaHHBIA I
KOHKPETHOH CBau-CTOMKH 2, 3aTeM CBEPXY OOJIBIIOTO BajlyHa 3 HA KOHKPETHYIO CBAlO-CTONKY 2
HACaXMBAIOT BaJlyH 3 MEHbBIIETo Auamerpa. B cBasx-croiikax 2, Ha KOTOpbIe HAHU3BIBAIOTCS
TpH BaIyHa 3 pa3HOTO pa3Mepa, BHadajle Ha CBAIO-CTONKY 2 HAHW3BIBAECTCS BATyH 3 OOJIBIIOTO
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pasmepa, 3aTeM BallyH 3 cpelHero pa3Mepa, a B KOHIIE BaJyH 3 MeHbIIero pasmepa. CBepxy
BanyHbl 3 (ukcHpYOT (YKpEIUISIOT) Ha CBasx-CcToikax 2 Qukcatopamu 4 (Hampumep,
HaHECECHHBIX Ha TOJIOBKAX CBail 2 pe3b0ax maibamMu U MapoBBIMH TaiikaMu).

Puc. 3. Cese3amuTHas 3anpyia U3 HECKOJILKUX BaJyHOB, HAHM3aHHBIX ¢ CBAM-CTOMKH: a) BH] B [LIAHE;
0) Bua ¢ ppoHTa

Cenes3aluTHoe COOPYXKEHHE padoTaeT CIEAYIOUMM o0pa3oM: mpu o00pa3oBaHUU
CEJIEBOT0 MOTOKA, HECYIIMUCS MO PYCIly NMOTOK BCTpPEYaeT Ha IyTH Nperpany B BUJIE CTONOK
KPYITHBIX BaJyHOB 3, HACAXCHHBIX HAa CBAHU-CTOMKH 2, 3aJCP)KUBACTCS €0 U OTHOCHTEIIBHO
TepseT CBOIO CHITY (PHEPTHIO). YacTh TBEPI0 COCTABIISAIONIEH CEIsl OTKIIAABIBACTCS B IIPeIenax
CeINe3alUTHOTO COOPYKEHUSI, OCTalIbHAsL YacTh OCTIa0JIEHHOTO CEJIEBOr0 MOTOKA MPOJI0IKAET
CBO€ TEYEHHE [0 CIICAYIOIIEro 3allUTHOTO COOPYXEHHS WM OTKIAAbIBAET TBEPIOE
coJiep>KaHue B 30HE KOHYCa BBIHOCA.

Texnnka — skoHoOMHUYecKas 3(Q(HEKTHBHOCTh TPEATIOKEHHOTO HOBBIX KOHCTPYKIIMH
3aK/JII0O4acTCsd B TOM, YTO IIOBBIIIACTCA HAACKHOCTh H yCTOfI‘IHBOCTB CeJIC3allUTHOTO
COOpPYXEHHMS, a TaKkXKe JOCTHraeTcsl YJCIIEBICHUE CTPOMTENILCTBA COOPYXKEHHUS H3-3a
MpUMeHeHHs 0oJiee MPOCTOTO KPETJICHUS! KPYITHBIX BAJIYHOB K PYCITy CEJIEBOTO TIOTOKA.

3akiIoueHne

1. [IpupoaHbie CTPYKTYyphl B BHIE BIAaJUH U OBPAaroB HCIOJIB3YIOTCA NPHU
MIPOEKTHUPOBAHUH CEJIE3AIUTHHIX HHXEHEPHBIX MEPONIPUATHIA. [ 'eomaTepuan B BUie MECTHOTO
IpyHTa HCIOJIB3YETCs JJIsl BO3BEJCHHUS IIPOTUBOCEIIEBBIX 1aMO;

2. AHanmu3  MHOTOYMCIICHHBIX  CENIE3AIIMTHBIX  KOHCTPYKLMH  ITOKa3ai
MOTEHIMATBHYIO BO3MOKHOCTh CO3JAaHUSI HOBBIX KOHCTPYKLHMHA Ha OCHOBE HCIIOJIb30BaHMS
MECTHBIX TPUPOAHBIX T'€OPECYPCOB B BHUIE PACHPOCTPAHEHHBIX TETPOCTPYKTYpP B BHUJE
MECTHBIX BATYHOB (KpYTTHBIE OKaTaHHBIE 00JIOMKH TOPHOM OpOo kI, pazmepoM oT 0,5 10 9,0 m);

3. Panee B Poccum paspaboraHa KOHCTPYKLHMS CEJIE3AIIUTHOM CKBO3HON
3anpynsl. [Ipu Bcell MpUBIIEKATEIHHOCTH YKAa3aHHOTO TEXHHUYECKOTO PEUICHHs, OHO WMEET
3aMeTHBIE HEeIOCTATKH, T.K. HAaJE)KHO MPHUKPEIUIATh TPOCHl K CAMHUM BallyHaM MPaKTHYECKH
OUeHb TPYAHO, 3/ECh CO3MAETCA ONACHOCTH pa3pbiBa ITHX cBA3ed. Kpome storo, mis
peanu3anuy JaHHOTO COOPYKEHHUS Ha MPaKTHKE TpeOyeTcs OCYIIECTBICHHE MHOTOYHCIICHHBIX
AQHKEPHBIX CBsI3eH, UTO PE3KO YJIOPOKAET CTPOUTEINBHBIC pAOOTHI;

4. ABTOpamMu pa3paboTaHbl HOBBIE KOHCTPYKIIMHU CENIE3aTUTHBIX COOPYKEHHUH C
HCTOJIb30BaHUEM NPHUPOTHBIX HETPOCTPYKTYP (KPYIHBIX BAIYHOB). 31€Ch sl YKpEIUICHHS
BaJIyHOB B CEJIGHOCHOM PYCJI€ PEKH HCIIONB3YIOTCS CBai-CTOWKH, 3ariTy0JIeHHbIE Ha JHE pycia,
Ha KOTOpBIE CBEPXY Yepe3 CKBO3HbIE OTBEPCTHUS, IPOCBEPICHHBIE IO OCH, MPOXOIAIINE Yepe3
LEHTP TSDKECTH, HAHU3BIBAIOTCS BaIyHbl. TakuM 00pa3oM [JOCTHraeTcsi HaJaekKHas
YCTOMYHMBOCTB COOPY’KEHHS Ha HETraTUBHOE BO3/JEMICTBHE CEIEBOTO MOTOKA.
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