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Yacte 1

NHXEHEPHBIE COOPY/XXEHUSA
(c ocHoBaHUSAMH U PyHIAMEHTAMM)

BBEJIEHUE

CtpouTtenbHas IeATeIbHOCTh YEJIOBEKa Havajgach 0osiee 2 MUJUIMOHOB
ner Hazaa. Ha 3ape cBoero cyniecTBOBaHHUS JIFOAU CTPOWIIN coopyxceHI/m
CO CTEHAaMH, KpbIIIaMH, BXOJaMH U C
KOHCTPYKTUBHBIMHA O0COOEHHOCTSIMH,
MPUCYIIIUMHA COBPEMEHHBIM TOCTPOUKAM.

[IepBbIM KUIUIEM, KOTOPOE MOSBH-
JIOCh Y HAIIUX JAIEKUX NPENKOB, IIbI-
TaBIIMXCS YKPBITHCSI OT HEMOTO/Ibl U Bpa-
roB, OBUIM TMeEIIEPhl, CO3/IaHHBIE CaMOU
npuponor. Hanenennele pasymMoM OT |
MPUPOJIbI, COOOPA3UTEIIBHOCTRIO U TPE-
MPUMMYHMBOCTHIO TIEPBOOBITHBIE JIFOJIM Hayalld BO3BOJUTH U HMCKYCCTBEH-
HBIEC COOPYKEHUS ISl KUJIHIIA. DTO MPOU3O0ILUIO B IEPUOM, KOTAA YETOBEK
HAYYWJICA H3TOTOBJIATH MPOCTEUIINE Opyaus Tpynaa. JpeBHEUIIMHA AOM
ObLI MOCTpPOEH 57 ThIC. JieT Ha3aA. Ero ocraTku HalJAeHbI HEJAJIEKO OT
Bojonaga Kanem6o B Adpuke. IT0 coopyKeHUE TOITYUYUIIO Ha3BaHUE
"poae3niickuii 1om". CoopyxkeHue mpeacTaBiseT co0oil MalleHbKOE Ka-
MEHHOE CTPOCHUE CO CTEHAMHU, JBEPHIO U KPBIIICH.

B 3aBucuMocTH OT KIMMara, MECTHBIX '
CTPOUTEIIBHBIX MATEPUAJIOB W Pa3BUTHUS
MTPOU3BOIUTEINBHBIX CHJI YEIIOBEK CO3/1aBal
pa3iIMUHbIC >KUJIBIE IIOCTPOMKU: CBalHbIC
JEPEBHU B JIECHBIX IIOJIOCAX C >KapKUM
KJIMMAaTOM; OXOTHHYbM JOMA-IIANAIIN W3
OpEBEH U KOPHI B JIECHBIX 30HAX C YMEPEH-
HBIM KJINMATOM; XW>KUHBI U3 JIEPEBA U KY-
CTapHHUKA B JIECOCTEIMHBIX MAaCCUBAaX; OPTHl U3 BOWJIOKA M KOIIMBI B CTE-
MSX; MAJIATKA U3 MIEPCTU B MECUYAHBIX MYCTHIHAX; IJTMHOOUTHBIC YCTyITYa-
ThIE JIOMa Ha CKJIOHAX MPEATOPHUIM U PEUHBIX JOJIWH; YyMbI U3 M€Xa U IIKYP
B 30HE CHEXHBIX ITYCThIHb U TYHJAPBHI.

B snoxy HeonuTa HAlM OpegKu OJJTHOBPEMEHHO C JKWIMIIAMU Hadyaju
BO3BOJIUTH COOPYKEHUS U3 OYEHb KPYMHBIX KAMHE!: MEHTUPHI, TOJIbMEHHI,
KpOMJIEXU. DTU COOPYKEHHUS MOJYUYUIIM HA3BAHUE MErajJuTHYeCKHX (OT
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rpedeckux cioB "Merac" - 6ombiioi u "muroc” -
KaMEHb ).

Meranutuueckue NOCTPOUKU ObLIM XYA0XKe-
CTBEHHBIM BBIPAXKECHUEM HICOJOTMYECKUX, Y-
XOBHBIX U ACTETUUYECKHUX MOTpeOHOCTE. MeHrup
("nMHHBIA KaMeHB') - BEPTHUKAIBLHO IMOCTaBJICH-
HBI KaMEHb, MHOT/Ia 3aBEPILABIIMICS N300pake-
HHUEM TOJIOBBI MOT' CUMBOJIM3UPOBATH POJ U €T0
cuity, Oyayyd OJHOBPEMEHHO MECTOM, CBSI3aH-
HBIM C KYJIbTOM ITPEJIKOB. i

JobMeH, COCTOSAIINM OOBIYHO M3 ABYX WMIH |
YETHIPEX BEPTUKAIBHO IIOCTABJIICHHBIX KaMHEW, |
NEPEKPBITHIX JPYTMM KaMHEM, YYEHBIE CBSI3bIBa-
IOT C KYJbTOM 3aXOPOHEHHS: 3TO CKIEI, IpPO-
cTeimmii capkodar.

PazButune ctpourtensHou otpacnu B Poccuu cBsa3ano ¢ ee ucropuen. K
kKoHIly XV B. MOCKBa CTaHOBUTCS OOIICTPU3HAHHBIM MMOJUTHYECKUM, Pe-
JIMTUO3HBIM U KYJbTYpHBIM HeHTpoM Pycu. ['ocynapcTBeHHas 1eHTpaiu-
3aIMsl CIIOCOOCTBYET OKOHYATEIIbHOMY OCBOOOKIEHUIO CTPAHbI OT MOHTO-
JIO-TATApCKOr0 Wra, PaclIMPEHHI0 BHYTPEHHUX SKOHOMHYECKUX CBS3EH,
YKPEIUICHUIO TMOJIMTUYECKOTO E€IWHCTBA PYCCKOTro Haponaa. Bo3spacraer
MEXIYHAPOAHBIM NPECTUK MOCKOBCKOTO TOC-
yIapcTBa, KOTOpOe Mocie 3aBoeBaHMs KoH-
CTAaHTUHOIIONS TypkamMu B cepeauHe XV B.
CTaHOBUTCSI HACIICIHUKOM WM XPAaHUTEIEM BH-
3aHTUMCKOrO mpaBociiaBusa. llonmuTtnueckas
unesa ""Mocksa - Tperuii Pum'" nogkperuisier-
C KaMEHHbIM MOHYMEHTAJbHBIM CTPOH-
TeJbCTBOM. OJHUM W3 IIEHTPAJIbHBIX COOBI-
TUU OBLJIO CTPOUTEILCTBO B Kpemie riaBHOro
xpama MockoBckor Pycu - YcemeHckoro co-

oopa (1475 — 1479 rr.). Ero crpoutens Apu-

cToTe b PHLOpaBaHTH _BOIUIOTWJI B HOBBIX -
dbopmax TpaaUIMKM HAIMOHAJILHON apXUTEKTYpPhI, IPUHSB 3a 00pa3ell BJia-
AUMUPCKU YcneHcknil codop (Bropas nojoBuHa XII B.). MHorue co-
BPEMEHHBIE 3[IJaHUSI CTAJAUOHOB, IUPKOB HWJIM KOHIIEPTHBIX 3aJI0B CBOMMH
apXUTEKTYpHBIMU (DOpMaMH OYEHb YACTO HAMIOMUHAIOT YBEJIMYEHHBIE BO
MHOI'O COTE€H Pa3 PaKOBUHBI, KOTOPHIE MOKHO BCTPETUTH B MPUOPEKHOMN
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II0JIOCE MOPEUN U OKEAHOB.

Ha npoTskeHuu MCTOpUM CTPOUTEIBHOM NESTEIbHOCTA YEJIOBEK Ya-
CTO oOpariaics K okpyxaromied npupojae. OH BUAECI, YTO KOHCTPYKTHUB-
HbIe ()OPMBI MPEKPACHO MPUCTIOCOOJICHBI K OKPY’KAIOIIEH Cpesie, K BHEIII-
HUM BO3JEUCTBUSAM M MPH dTOM MPEKPACHO BHITTOIHSAIOT T€ QYHKIUH, IS
KOTOPBIX OHU co3aaHbl. CoopykeHus 000pOB U TEPMHUTOB, THE3/1a MITHUI] U

ITYCJIIMHBIC COTbI — BOT TC O6paSHBI, KOTOPBIM Ha4all moapaxatb 4CJI0OBCK,

BO3BOJIsl CBOU IEpBbIC Kuuila. B OoJsiee mo3gHee BpeMsi Mbl BCTpEUaeM
€CTECTBEHHBIC (DOPMBI B €rMIETCKUX, TPEUECKUX M TOTHYECKUX XpaMmax, a
TAK)KE€ B TBOPUYECTBE BEIMKUX MACTEPOB UTAIBIHCKOrO Bo3poxnaenus PD.
bpynesiecku u Jleonapao jga Bunuu. B TeueHre MHOTUX CTONETUH (u-
naocorbl, 3019Me, XYAOKHUKA W WHKEHEPHI TBOPUECKH MCIOJIb30BAIH B
apXUTEKTYpEe M CTPOUTEIHCTBE MPUHIUIIBI (HOPMOOOpPA30BAHUS KUBOU
MIPUPOJIBI.

Ve Ha pyoexe XIX m XX BB. yCIIeXH €CTECTBO3HAHHUS, a TAKXKE T10-
SBJICHUE B CTPOUTEJIbCTBE CTAJIH, KEJIE€300€TOHA U CTEKJIa OTKPHUIA HOBBIE
BO3MOHOCTH JIJIsi IPUMEHEHUSI B 30I4ECTBE 3aKOHOB KMBOW ITPUPOJIBI.
MsbI cTamu CBUACTENAMU NPAKTHYECKOr0 MCIOJIb30BAHUA MPHUPOIHBIX
(¢hopMm (Hanmpumep, MOPCKUX PAKOBHUH, JICTIECTKOB 1IBETOB, MaHIIUPEH Yepe-
nax u T.1.). DTO IUIOJbI HOBOT'O HAMpPaBJICHUSI TCOPUM U MPAKTUKUA CTPOU-

TEJIbCTBA — APXUTEKTYPHOU OMOHUKH.

PazButne cBsizerd MEXAY MOCEIEHUSIMHA ITPUBEIO K CTPOUTEIBCTBY J10-
pOr, €XErogHbIe Pa3JIMBbl PEK — K Pa3BUTHIO MEJIUOPATHUBHBIX CHCTEM.
HadajioM ruapoTEeXHHUYECKOTO CTPOUTEIBCTBA MOXHO Ha3BaTh COOPYKeE-
HUS Ha CBasiX, YAOOHBIE C TOYKU 3PEHUSI MPOMBICIA PHIOBI U 3AIIUTHI OT
BparoB. Bcsikoe CTpOUTENBCTBO: TOPOJACKOE, THAPOTEXHUUYECKOE, TOPOK-
HOE CBSI3aHO C Pa3BUTHUEM MPOMBINUIEHHOCTH. Ha cCMeHy TpaauiimoOHHBIM
CTPOUTEIBHBIM MaTepualaM (JI€peBO, KAMEHb) MPUIILIH HOBBIE, HATTPUMED,
MOsIBJICHHE B Havaje 19 B. CcTaIbHOrO MpoKara BBITECHWIO JEPEBO U Ka-
MEHb U3 OOJIBIIEIPOJICTHBIX KOHCTPYKIIMI MOCTOB, OOJIBIIIMX OOIIECTBEH-
HBIX 3JaHUMN.

B 1824 r. kamenmuk J[xo03ed Dckunud u3 Jluaca BOepBbie MOMYUHIT
IIEMEHT, U C ATOTO HayajoCch MPUMEHEHHE OETOHA B CTpPOMUTENhCTBE. B
KOHIIE 19 B. JJI MHKEHEPHBIX COOPYKEHUN ObLT MCIOJIb30BaH Kejne300e-
TOH.

Ha ceroansimiHuii 1eHb O€TOHHBIE KOHCTPYKIIMM OYE€Hb Pa3inyaroTCs
B 3aBUCUMOCTHA OT UX COLUAIBHO-DKOHOMHYECKOI'O ITOJIOKEHUSI B MHUPO-
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BOM MPOCTPAaHCTBE. Tam, T/ie pydyHOH TPpyd IKOHOMHYECKH OIMpaBiaH, Oe-
TOHHBIE KOHCTPYKLIUM MOTYT OOpa30BBIBATH CIIOKHBIE T'€OMETPUUYECKHUE
(GbOopMBI, YTO MPAKTUYECKU HEBO3MOXHO C IKOHOMHUYECKOW TOUKHU 3PECHUS B
CTpaHaxX C BBICOKOOIUIAYMBAEMBIM TPYJIOM PAaOOTHUKOB U JIOCTYHHBIMU
YCOBEPILICHCTBOBAHUSIMU TEXHOJOTUM Mpou3BojacTBa. CKOPOCTh, C KOTO-
pOW JTOJKHBI BO3BOJAUTHCA 3[aHUSA, 3aBUCUT OT IJIABHOW UJEU CAMOW KOH-
CTPYKIIMU U BBIOPAHHBIX METOJOB CTPOUTENHLCTBA. B cTpaHax ¢ BBICOKOM
CTOMMOCTBIO TpyJa NPEANOYUTACTCS BO3BOAUTH KOHCTPYKIMU O€3 uc-
MOJIb30BAHUSA HAPYKHBIX JIECOB, JJISI MAJO3TaKHOTO CTPOUTENILCTBA MPHU-
MEHSIOT COOPHBIN KeIe300€TOH

KpuBonunelinpie (hepMbl IPUBEIH K COBEPIICHHO HOBBIM IOHSTHSM B
ApPXUTEKType, YTO B MPEIBIAYIIEM JIECATHIICTHH MOTJO OBITh PACIICHEHO
KaK HempakTH4HOe. Vcronp30BaHne mpeaBapruTeIbHO-HAIIPSIYKEHHOTO Ke-
71€300€TOHAa MOXKET PaCCMaTPUBATHCS KaK CIOCO0 CO3/IaHMS BOJOOTTAIKH-
BAIOIINX, IUIOCKUX HOKPHITUH 03 MPUMEHEHUSI OOBIKHOBEHHOI'O BOJOOT-
TaJKUBAIOIIEro ONTyMa.

CpaBHHUTENIBHO HOBBIM MaTepuanl — TIEHOOETOH B JBa pasa Jierde

KAprnuya U o0JaaeT BBICOKUMH TEIUIOU3O0JISIIMOHHBIMU CBONCTBAMH.
SAdeunctpie 0ETOHBI XOPOIIIO YACPKUBAIOT TEILIO, TPEKPACHO 3AIUIIAIOT OT
myma. Matepuan xopoino oOpadaTbiBaeTCs MPOCTEHIITUM UHCTPYMEHTOM
(munuTcs, pexercs, cBepautTca). Kpome Toro, oH mokapoOe3omaceH u
AKOJIOTMYeCKH 4HCT. [IeHoOeToH Biaroctoek Oiarojaps 3aMKHYTBIM I10-
paMm quameTpom 110 3 MMm. M3nenus mnaBaiot B Bojie 0€3 HachieHus. Ile-
HOOETOHHAsI CMECh, 3ayIUTasi B (HOPMOOOPA3YIOIIUE PIEMEHThI, 00eCTIeYn-
BA€T BBICOKYIO TOYHOCTH Pa3MEPOB, IIaJAKYI0 MOBEPXHOCTD, JIETKOCTh TIPU
pacniaryOke. TBepJieHHE TOTOBOrO M3JeNHsl 0€3 MPUMEHEHHS TEIIOBOU
00paboOTKM cocTapisieT 24 4.

Hapy:xHble cTeHBI U3 MeHOOEeTOHAa MOTYT OBITh B 1,5 — 2 pa3a TOHb-
e, a MPOW3BOJAUTEIBHOCTh TPyJa IPHU KIAJKE CYIIECTBEHHO BbIlie. B

UTOT€ KBAJIPATHBIM METP CTEHBI B 2 — 3 pasa neuenie. Koneunas crpou-

TCJIbHAA IMPOAYKIUA — JOMaA, KBAPTHUPBI — CTAHOBUTCA KOHKYPCHTOCIIO-

COOHOM M COOTBETCTBYIOIIECH MPUHSITHIM JIJI1 Pa3BUTHIX CTPAH HOpMaM.

Hosrie Marcepuralibl, HHAYCTPHAJIIbHBIC MCTOIAbI CTPOUTCIbCTBA, IIPHU-
MCHCHHC MCXaHU3alIUU U TCXHUYCCKUC HOBHMHKH PC3KO YBCINYNIIN TCMIIbI
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CTpoUTENbCTBA. YHCIIO TOPOJIOB — MUJUIMOHEPOB (C YUCIOM KHUTeNeH 00-

aee 1 mutH.) B Mupe coctapisiio B 1900 — 15, 8 1950 — 71, B 1975 — 149,

HbIHE — 0ostee 300.
HTaK, CTpOUTEILCTBO - 3TO OJUH M3 CAMBIX PACIPOCTPAHCHHBIX BHJIOB
NEeATEIIbHOCTH, KOTOpasi Oa3upyeTcs Ha COBPEMEHHBIX 3HAHHMSAX U METO/IaX.

[Ipr 3TOM OPOAYKT 3TOU AEATENBHOCTH — HWHKEHEPHBIE COOPYKEHHUS —

ycTpemiieH B Oyayiee. Cysnkuii KaHall, TOCTPOCHHBIN B 1869 T., HCIONb-
3yeTcs g CYJ0XOJICTBA M B HAIIK JTHHU. Y CJIOBUS PaOOTHI BCIKOTO MHXKE-
HEPHOT'O0 COOPYKEHHUS — €r0 YCTOMYMBOCTb, JOJITOBEYHOCTh, HAJICHKHOCTD —
3aBUCAT OT OCOOEHHOCTEN Ir€0JIOTHYECKOT0 CTPOCHUSL.

NHXKEHEPHO-TEOJIOTUYECKUE U THAPOTECOJOTUYECKHUE YCIIOBUS CTPOHU-
TEJIbHOU TUIOIIAJIKK OMNpPENEOT MIyOuHy 3aliokeHus (pyHIameHTa, ero
KOHCTPYKIIMIO, TEXHOJOTHUIO BO3BEICHUS, NMPUMEHSIEMbIE MaTepHUalbl U
T.11. [IpoekT m000T0 HHKEHEPHOTO COOPYKECHUS 0a3upyeTCs Ha HHKEHEP-
HO-T€0JIOTUYECKUX U3bICKAHUSX.

B nporiecce u3bICKaHui T€0JI0T HE TOJIBKO OLIEHUBAET YCIOBUS CTPOU-
TEJILCTBA U JIAET UCXOJHBIE JaHHBIC JJIs IPOCKTUPOBAHUS, HO U ONPEACTSI-
€T BO3MOXKHYIO IMHAMHUKY BCEX IMPOIIECCOB M, KaK CJIEIACTBUE, NU3MECHECHUE
YCJIOBUH AKCILTyaTaluy OyIyIIEro COOpPy>KEHHUs.

Ponb uHXkEHepa-Teosiora U TUIPOreoaora NpocMaTpuBaAECTCA HA BCEX
CTaJIUsIX: MPOEKTUPOBAHUSA, CTPOUTENIBLCTBA, dKCILUTyaTauuu 3aanuil. [lpu
JIMKBUJIAIIAA COOPYKEHUS UHKEHEP-T€OJIOT U THAPOTEOJIOTH JAI0T UCXO-
HbIC JTaHHBIE JJIS OLICHKU HAMPaBJICHUM PEKYJIbTUBAIIUN OCBOOOIUBIICHCS
IJIOIIAN U JATbHEHIIIEr0 UCIIOJIb30BaHUS 00BEKTA.

JlesaTeIbHOCTh MHXKEHEpa-Te0JI0ra U THAPOTeosora TECHO CBsI3aHa C
MPOEKTUPOBAHUEM U CTPOUTEIHCTBOM OOBEKTOB B KOHTAKTE C MPOCKTHU-
POBIIUKOM U cTpouTesneM. HeoOXxoauMo MmojiHoe B3aMMOIIOHUMAaHUE 3THX
CIICIIUAIIMCTOB, @ OHO JIOCTUTAETCA B Cly4dae, KOrJa BBIIMYCKHUKH I€OJIOTH-
4ecKoro (akyJibTeTa MOHUMAIOT CBOMX KOJIJIEr-CTPOUTENEH, TOBOPST C
HAMU Ha OJHOM SI3bIKE€, OCBOMB TEPMHUHOJIOTUIO U OCHOBBI CTPOUTEIBHOTO
JieJ1a, a3bl IPOCKTUPOBAHUS U KOHCTPYKIIMU MHXXEHEPHBIX COOPYKEHUM.

NHxeHepHbIE W3BICKAHMS, MPOCKTUPOBAHUE M CTPOUTEIHCTBO OCHO-

BaHbl HA HOPMATUBHOM 0a3e — CTPOUTENBHBIX HOpPMax, MPaBUIaX U TOCY-

JAPCTBEHHBIX CTaHAApTaX IO BHIMIOJIHEHUIO MOJEBBIX paboT, 0OpaboTKe,
OJTHO3HAYHOW MHTEPHpETaldd U MPABUIBLHOTO I'€0JIOTMYECKOT0 HCTOJIKO-
BaHUs KOHEYHBIX pe3ynbTaroB [1 — 12].



I'JTABA 1

ITPOMBIIIVIEHHBIE U T'PAXKJIAHCKUE 3JJIAHUA U
COOPYXEHUA

1.1. OBLIHE I10JIO’KEHUA

3MaHUSAMHM Ha3bIBAIOT CTPOCHUS, HMMEIOIIME 3aMKHYTBIH 00bEeM U
IpeIHa3HAYCHHBIC IS JUIMTEILHOTO MpeObIBaHUSA B HUX JIIOjaeH. Jpyrue
CTPOCHUS, TJC JIOJU HE KUBYT U HE IMOCTOSTHHO pabOTarOT, Ha3bIBAIOT CO-
OpYKCHHSIMH.

[To cBoeMy Ha3HAYCHHIO BCE 3JIaHUS MOXKHO Pa3JCIMTh HA IMPOMBIIII-
JeHHBIC U TpaxkaaHckue [1 — 12].

K npOMBIIIIEHHBIM 3TaHUSIM OTHOCSATCSI TTPOU3BOICTBEHHBIC, IT0ICO0-
HO-TIPOM3BOJICTBEHHBIC, PEMOHTHBIC M DKCIIEPUMEHTAIbHBIC IIEXH, & TAKIKE
3JIaHUs DJICKTPOCTAHIINM, ra30reHePaTOPHBIX, KOMIIPECCOPHBIX, HACOCHBIX
CTAHIIMM, CKJIAJbI JJIsl XpaHCHUS W3ACIUHA W MaTEPHAJIOB, OYHUCTHBIC CO-
OpY>KEHHSI BOJIOTIPOBOIOB M KaHAJIM3AIUH U T.II.

K 4uciy mpOMBIIICHHBIX COOPYKCHHI OTHOCSTCS Takue, Kak dJieBa-
TOPBI JIJISl XpaHEHUSI 3€PHONPOAYKTOB W IIEMEHTA, TJOMEHHBIC TE€YH, I'pa-
JTUPHH TOPSYUX IIEXOB U JICKTPOCTAHIIUN U MHOTHE JIp.

B 00meM KOMIUIEKCE NPOMBIINLICHHBIX HPEANPUATHNH KpoMe CO00-
CTBEHHO MPOMBINIJICHHBIX 3/JaHUH U COOPYKCHUW MMEIOTCS 37IaHUS BCTIO-

MOIraTCJIbHOTO HA3HAYCHUA — O5TO 3aBOJOYIIPABJICHUSA, ICXOBBIC KOHTOPBHI,

KOHCTPYKTOPCKHE OIOpO, JIe4eOHbIE MYHKTHI, CTOJOBbIC U T.I. VX Hemb3s
Ha3BaTh COOCTBEHHO MPOMBIIIJICHHBIMHU 3JaHUSIMU, XOTSI OHU M pacroja-
raloTcsi Ha OHON TEPPUTOPUU C TPOMBIIICHHBIM MPEAPUITHEM.

K rpaxnaHckuM 374aHUSM OTHOCSTCSA JKWJIbIE JOMa, OOIIECTBEHHbIC
(IIKOJTBI, OOJILHUIIBI, aJIMUHUCTPATUBHBIC, KYJIbTYPHO-TIPOCBETUTEIIBHEIE,
CIIOPTUBHBIC U T.N.) U KOMMYHAJIbHBIE (0aHH, TpAaYEUYHbIE U Jp.) 3/1aHUs, a
TaKXe JEKOPAaTUBHBIC COOPYKEHUS (TaMITHUKU, MOHYMEHTHI).

B 3aBucuMocTH OT MaTepualia Hapy>KHbIX CTCH pa3nyaloT KaMEHHbIE,
JEPEBSIHHBIC, 3[IJaHUSl U3 APYTUX MaTepualioB W KOHCTpykuui. I[lo mpo-
JTOJDKUTEILHOCTU CIIY>KOBI 3/1aHUS JIENIAT HAa BPEMEHHBIC U TOCTOSIHHEBIC.
[lo sTa’)kHOCTH 3[aHUSI MOAPA3JACISIOT HAa OJHOATAXKHBIE, MAJIOATAXKHBIC

(OOBIYHO HE BBIIIE TPEX ATAXKEN) U MHOTOATAXKHBIE Y BHICOTHBIE — CBBIIIE

25 aTaxkeu.

DTaxkul, UMEIOIIKE 10 Ha YPOBHE TpOTyapa (MJIM OTMOCTKH) U BBIIIIE,
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Ha3bIBAOTCsA HAA3CMHBIMHU, 321FJ'IY6J'I€HHBIC He 0oJjiee yeM Ha ITOJIOBHUHY BbI-

COThbI IIOMCHICHHA, — IIOJYIIOABAJIbHBIMHA, WJIHW HOKOJIbHBIMHU, 4 CIIC 0oee

BaFHY6H€HHBIC — IIOABAaJIbHBIMH.

[To xapakTepy CTPOUTENBCTBA PA3JIMYAOT JOMA, BO3BOJAUMBIE U3 KUP-
nu4a, U3 OJIOKOB, aHes e, KapKacoB U JIp.

Br10op TOM Wiy MHON KOHCTPYKIIMU 3/aHUS 3aBUCHUT OT €ro Ha3Haye-
HUS U JIOJDKEH YAOBJIETBOPSTH LIETIOMY Py TpEOOBaHUM, Cpeid KOTOPHIX
OCHOBHBIMU SIBJISIIOTCS CAHUTAPHO-TUTUEHUYECKUE, ICTETUUYECKUE U IPO-
TUBOMOXKapHbIC. J[1s1 MPOMBIIIICHHBIX 3/IaHUN HEOOXOJIUMO YIOBJIETBO-
pEHHE TEXHOJIOTHYECKUX TPEOOBaHWW U YCIOBUU MPOMBIILICHHONW 0e3-
OIIACHOCTU BEAECHUS MPOU3BOJICTBEHHOTO IPOLECCA.

OTnenpbHO JOKHA OBITH PACCMOTPEHA MPOYHOCTh KOHCTPYKIIMU 3/1a-
HHS Ha BOCIIPUATHE HATPY30K OT CaMOI0 3JaHUS U Pa3MELICHHOIO B HEM
000OpyIOBaHMS M BHYTPEHHETO TPAHCIIOPTA, a TAKKE OT BETPOBBIX HArpy-
30K M BECa CHETa Ha KpoBJE. B ceMCMUYECKH OMACHBIX PallOHAaX yYUTHIBA-
€TCs1 YCTOWYMBOCTD 31aHUM B OTHOLLIEHUU JAEUCTBUSA CEUCMUYECKUAX CUIL.

1.2. OCHOBHBIE 3/IEMEHTbBI 3/TAHUH

OCHOBHBIMHU 3JI€MEHTaMH 30aHUA ABJISIFOTCS (I)yHI[aMeHTBI, CTCHBI, OT-

JEJIbHBIC ONOPBl — CTOMKM (KOJIOHHBI), IEPEKPHITHS U Kpbilia (puc. 1.1).

K BTOpOCTENIEHHBIM OTHOCST IMEPErOPOIKH, JICCTHHUIIBI, OKOHHBIC M JBEP-
HBIC TIPOEMBI.

DneMEeHTHI 3/1aHHs B 3aBUCUMOCTH OT UX Ha3HAUCHMs, pa3Mepa 1 TUIIA
W3TOTOBJISIOT W3 Pa3IMYHBIX MaTEPHAJIOB, TJIABHBIM 00pa3oM n3 O0eToHa U
XKene300eToHa, KHpIuYa U KaMHsl, IepeBa ¥ MeTalia, TJIacTMacChl U T.11.

dyHIaMeHTaMy Ha3bIBAIOT MOJ3EMHYIO YacTh 37aHHSA, HA KOTOPYIO
OMMPAIOTCS HECYIIUE JIEMEHTHI 3AaHus (CTEHBI, KOJIOHHBI) M KOTOpas B
CBOIO OUY€pe/lb OMHUPACTCS Ha OCHOBaHME (TOJIIY TPYHTOB, BOCIIPHHHUMA-
IOIINX HArPY3Ky OT COOPYKEHHUS).

CteHbl orpaxaroT MOMEIIEHUE OT aTMOC(EPHBIX 0CAJIKOB, BETPa, IIIyMa
YIULBI U BBITOJIHSAIOT BaYKHYIO TETIOOTPKAAIONIYI0 (PYHKITHIO.



Puc. 1.1. 3ganne ¢ caMOHECYIIIUMH CTEHAMU U KapKACOM:

1 — kojoHHBI; 2 — purens; 3 — TJTUTHI IEPEKPHITUS

KOHCTpYKTHBHOE pellleHUe 37aHusl BHIOMPAIOT HA OCHOBE TEXHUKO-
SKOHOMHUYECKOTO CPaBHEHUS BAapUAHTOB C YYE€TOM IPOU3BOJICTBEHHO-
ChIphEBOM 0a3bl U TPAHCIIOPTHOW CETH B paloHaX CTPOUTENIHCTBA, MECT-
HBIX MPUPOJHO-KINMATUYECKUX U HHKEHEPHO-TEOJOTUYECKUX YCIIOBUH,
aApXUTEKTYPHBIX U TPAOCTPOUTEIIBHBIX TPEOOBAHUIA.

Kuinble 31aHus IPOSKTUPYIOT C HECYIIUMH KOHCTPYKIIUSIMH U3 OETO-
Ha ¥ kelie300eToHa (OCTOHHBIE 3/1aHUs) WJIM KAMEHHBIX MAaTepHAJIOB B CO-
YETAHUM C KEJIE€300€TOHHBIMU KOHCTPYKIMSAMHU (KaMeHHbIE 37aHus). Ku-
JbI€ 37aHUSI BBICOTOM OJIMH-ZIBA 3Ta)ka MOTYT TaK)Xe MPOCKTUPOBATHCS C
KOHCTPYKIHUSIMU U3 JPEBECUHBI (JIEPEBSIHHBIC 3J]aHMUS).

beToHHble 3MaHUA TOAPA3JCTAIOTCA HA COOpPHBIC, MOHOJIUTHBIE U
COOPHO-MOHOJIUTHBIE.

B ycioBusSX MaccoBOTO CTPOUTEILCTBA MPUMEHSIOT COOPHBIE 3J]aHuUs,
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MO3BOJIAIOIINE MEXaHU3UPOBATh MPOIECC BO3BEACHUS KOHCTPYKIUM, CO-
KpaTUTh CPOKH CTPOUTEIbCTBA W 3aTpaThl TPyJa HA CTPOUTEIIBHOMN ILIO-
magake. MoHOJIUTHBIE U COOPHO-MOHOJIMTHBIE 3/IaHUSI IPUMEHSIOT B paio-
Hax C TEIUIbIM, KapKUM W YMEPEHHBIM KJIMMATOM, B pailoHax, I'I€ OTCYT-
CTBYeT MHJIyCTpHalibHas 0a3a MOJTHOCOOPHOTO JOMOCTPOCHUS WU HEIO-
CTaTOYHA UX MOIIHOCTh, a TaKXXe, IIPU HEOOXOIMMOCTH, B JTIIOOBIX palloHax
CTPOUTENBCTBA 3JaHWM IIOBBIICHHOW J3TaXXHOCTH. [Ipm TexHHKO-
SKOHOMHYECKOM OOOCHOBAHWH BBITIOJHSIOT OTACIbHBIC KOHCTPYKTUBHBIC
AJIEMEHTHI U3 MOHOJIUTHOT'O O€TOHA U JKeJIe300€TOHA B COOPHBIX 3/IaHUSX.
COopHbIe XUIIbIE 3AaHUSI MPOEKTUPYIOT OOBIYHO U3 KPyIHOpa3zMep-

HBIX COOpPHBIX KOHCTPYKIIMM — TaHeNel, OJIOKOB, TUIUT U O0OBEMHBIX 0J10-

KOB (puc. 1.2).

llanenvro Ha3bIBa€TCS IUIOCKOCTHON COOPHBIN D3JIEMEHT, IMPUMEHSsE-
MBIH IS BO3BEJICHUS CTE€H M meperopoaok. IlaHenb, BRICOTOM Ha ATax U
JUJIMHOW B IIJIAaHE HE MEHEE pa3zMepa MOMEIICHHUs, KOTOPOE OHA OrpaXkaacT
WU pa3fieisieT, Ha3bIBACTCS KPYIMHOM MaHENbI0, TTAHEIN JPYyTUX Pa3MepoB
Ha3bIBAIOTCS MEIKMMU MaHEIISIMU.

Coopnoti niumoil Ha3bIBACTCS TIOCKOCTHOM 3JIEMEHT 3aBOJICKOTO M3-
TOTOBJICHUS, IPUMEHSEMBIN MIPU BO3BEACHUU MEPEKPBHITUM, KPBIII U PyH-
JTAMEHTOB.

brnoxom Ha3pIBaeTCSA CaMOYCTOMYMBBIM MPU MOHTa)KE COOPHBIN 2JIEMEHT
MPEUMYILIECTBEHHO MPU3MaTHYECKON (POpMBI, MPUMEHSIEMBbIN 11 BO3BE-
JICHUSI HAPY>KHBIX U BHYTPEHHUX CTEH, (yHJIaMEHTOB, YCTPOMCTBA BEHTHU-
JSLUKA U MYCOPOIIPOBOJIOB, Pa3MEIICHUS 3JIEKTPOTEXHUYECKOTO MU CaHU-
TapHO-TEXHUYECKOT0 000pyI0BaHus. Menkue 0JI0KH yCTaHABIMBAIOT, KaK

MPaBWIO, BPYYHYIO; KPyHHbIE OJIOKM — C MOMOIIBI0 MOHTa)KHBIX MEXa-

HU3MOB. BJIOKH MOTYT OBIThH CIIJIOIIHBIMU U MTYCTOTEIBIMHU.

Kpynnbie 0710kM OETOHHBIX 3JaHUN BBIMOJHSIOTCS U3 TSHKEJOTO, JIeT-
KOT0 WJIK stdeucToro O6eroHa. [[s 37aHUM BHICOTOM OJIMH-/IBA dTa)ka MPHU
IpenojgaracMoM CpoKe CIIY>KObl He Oosiee 25 JleT MOTyT NPUMEHSITHCS
OJIOKH U3 TUTIICOOETOHA.

ObvemubiM  O10KOM HA3BIBAETCS TMPEIBAPUTEILHO HW3TOTOBJICHHAS
4acTh 00beMa 37]aHUsI, OTPAXKIESHHAS CO BCEX UJIM HEKOTOPBIX CTOPOH.

OObeMHBIE OJOKA MOTYT MPOEKTUPOBATHCS HECYIIUMH, CAMOHECY-
IITUMU U HEHECYIITUMH.

Hecymum Ha3piBaeTcss 00BEMHBIN OJIOK, HA KOTOPBIM OMUPAIOTCS pac-
MOJIOKEHHBIE HaJl HUM O0BbEMHbBIE OJIOKHU, TUIUTHI IEPEKPBITUSL WIH JPYTHE
HECYIIMe KOHCTPYKIUHU 3TaHUS.
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Puc. 1.2. KpynmHopa3mepHbie COOpPHBIE 3JIEMEHTHI KUJIBIX 3/IaHUN:

@ — CTEHOBbIE MAHEJH; O — TUIUTHI IEPEKPBITHIA;

6 — KPOBEJBHBIC IUIUTHI;, 2 — O0OBEMHBIC OJIOKH
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CamonecynuM Ha3bIBaeTCs 0ObEMHBIN OJIOK, Y KOTOPOTO IIJIMTA Tie-
PEKPBITHS TIO3TAXXKHO OMHUPAETCs Ha HECYIMe CTCHBI WM JIPyTHE BEPTH-
KaJbHbIC HECYIIME KOHCTPYKIMM 3AaHMsS (KapKac, JICCTHUYHO-TU(TOBOM
CTBOJI) M Y4aCTBYET BMECTE C HUMHU B OOCCIICUYCHHH MPOYHOCTH, KECTKO-
CTHU U YCTOMYUBOCTH 34aHUS.

Henecyium Ha3piBaeTCsi 00BbEMHBIN OJIOK, KOTOPBIM yCTaHABIMBACTCS
Ha TIePEKPBITHE, MepeaacT Ha HETO Harpy3Ku M HE y4acTBYET B obOecrieue-
HUW TIPOYHOCTH, KECTKOCTH W YCTOMYMBOCTH 3AaHUS (HAIIpUMeEp, CaHU-
TapHO-TEXHUYECKas KaOMHa, yCcTaHaBJIMBaeMasl Ha IIEPEKPHITHE).

COopHbIe 37aHHS CO CTEHAMHU M3 KPYITHBIX MaHeIeld U MePEKPhITUIMU
13 COOPHBIX IIUT HA3BIBAIOTCS KpynHonaueivHovimu. Hapsigy ¢ TIOCKOCT-
HBIMM COOPHBIMH 2JIEMEHTaMHM B KPYIHOIIQHEJIbHOM 3JaHMH MOTYT IIpH-
MEHSTHCS HEHECYIIIE U CaMOHECYIIe 00BEMHBIC OJIOKH.

KamMeHHbIe 31aHUA MOTYT UMETh CTCHBI N3 KAMEHHOM KJIaJIKW WIIH U3
COOPHBIX 2JIEMEHTOB (0JIOKOB MJIM MaHEeJICH ).

KameHnas kajka BBITIOJHSICTCS W3 KUPIIMYA, ITyCTOTEIBIX KepaMHuUe-
CKMX W OCTOHHBIX KaMHEW (M3 €CTeCTBEHHBIX UM MCKYCCTBEHHBIX MaTe-
pHUAJIOB), a TaKkke OOJEerdeHHOW KUPMUYHOW KIIAJKU C TUIMTHBIM YTEILIH-
TeJIeM, 3aCBIMKOM M3 MOPHCTHIX 3aMOJHUTENICH WM BCTIICHUBAEMBIX B I10-
JIOCTH KJIAJIKW TTOJMMEPHBIX KOMITO3HITHH.

JlepeBsiHHbBIE 3[aHUS MOAPA3CIAIOTCS HAa TaHEJIbHbIC, KapKacHbIE U
Opycuartsble.

JlepeBsiHHBIC TaHETbHBIC 3/TAHUS BBITTOTHSIIOTCS W3 TTAHEJIeH, N3TOTOB-
JICHHBIX C PUMEHEHHUEM IIeJIbHOM U (UJIN) KJICEHON JIPEeBECUHBI, (paHEephI U
(w) TpPOPUIBHBIX M3AECIUN W3 HEe, PEBECHO-CTPYKEUHBIX, IPEBECHO-
BOJIOKHHUCTBIX IUIAT U APYTHUX JIMCTOBBIX MaTEpPHaJiOB Ha OCHOBE JPEBECH-
HEL.

JlepeBsiHHBIE KapKacHBIC 3[IaHMS BBITIOJTHSIIOT U3 ACPEBSIHHOTO KapKa-
ca, KOTOPBIM COOMPAIOT HA MECTE MOCTPONKHU M OOIIMBAIOT JIUCTOBBIM Ma-
TEepUaIOM, MEXIY KOTOPHIM YCTPAWBAIOT TEIUIO- W 3BYKOM3OJSLMIO W3
TJTUT WJTH 3aCHITIOK.

B OpeBeHUaThIX 3aHUAX CTEHBI BBHITIOIHSIOT U3 IEIbHON JPEBECUHBI
B BUJIe OpycheB win OpeBeH. bpeBeHuaTble 34aHUS MPUMEHSIIOT B CEJb-
CKOM ycaJIcOHOM CTPOHMTENILCTBE B palloHaxX Jecopa3padOTKH.

B mpoTskeHHBIX B IJIaHE 3JaHUSIX, a TAKXKe 3JaHUAX, COCTOSIINX U3
00bEMOB Pa3HOM BBICOTHI, PEKOMEHIYETCS YCTPAauBaTh BEPTUKAIBHBIC Jie-

(hopMallMOHHBIC IIBBI: MmemnepamypHovle — I YMEHBIICHUS YCUIUN B

KOHCTPYKIUSX U OTPAHUYCHHS PACKPBITUSI B HUX TPEUIUH; 0CAOOUHbIE —
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JUTSl IPEIOTBPAIEHUs 00pa30BaHUs U PACKPBITUSL TPEIIMH B KOHCTPYKIIH-
X BCJICICTBUE HEPAaBHOMEPHBIX OCAJO0K (PyHIAMEHTOB, BBI3BIBAEMBIX HeE-
OJIHOPOJHOCTBIO T'€OJIOTUYECKOTO CTPOEHHUSI OCHOBAHUSI MO MPOTIKEHHO-
CTH 3JlaHWs, HEOJWHAKOBBIMU Harpy3kaMu Ha (DyHIaMEHTBI U TPEIIUH,
BO3HUKAIOIINX B MECTAX U3MEHEHUS BBICOTHI 3JaHUS.

Beptukanbabie ne@opMaliiOHHbIC BBl BHITIOJHSAIOT B BUJIE CIIAPEH-
HbIX MOMNEPEYHBIX CTEH, PACIOJIATAEMBbIX HAa TPAHUIE IJIAHUPOBOYHBIX
cexkuuii. [lonmepeunble CTEHBI BEPTHKAIBHBIX IIIBOB JOJDKHBI OBITH yTEIl-
JICHHBIMH U BBITIOJHATHCS aHAJTIOTUYHO KOHCTPYKIMSIM TOPIIEBBIX CT€H, HO
0€e3 Hapy>KHOT'O OTAEJIIOYHOIO CIIOSL.

BeptukanbHble BB BO HM30€KaHUE TMOMAJaHUs U HAKaIUTMBAHUS B
HUX CHEra, BJard M Mycopa 3aKpbIBAalOT IO BCEMY MEPUMETPY, BKIIOUAsS
KpBIITy, HaIleJIbHUKAMH (HampuMmep, U3 TOPPUPOBAHHBIX OIIMHKOBAHHBIX
JUCTOB kene3a). HaiuenbHUKM W yTEIJIEHHE BEPTUKAJIbHBIX IIBOB HE
JOJKHBI MPETNSTCTBOBATH 1€(OpPMAILIMM OTCEKOB, Pa3ICICHHbBIX IITBOM.

TemnepaTypHble MIBBI AOMYyCKAeTCs TOBOAUTH 10 (yHIaMeHToB. Oca-
JIOYHBIE IIBBI JOJDKHBI Pa3eNATh 31aHUe, BKItoYas (yHIaMEHTHI, Ha U30-
JUPOBAHHBIE OTCEKHU.

OcaziouHble MIBBl YCTPauWBAIOT B CIIy4asiX, KOrJa HEPaBHOMEPHbIC
OCaJK OCHOBAaHMSI B OOBIYHBIX IPYHTOBBIX YCJIOBHUSIX MPEBBIMIAIOT Ipe-
JEIBLHO JOMYCTUMbIEC BEIMYUHBI, perjamenTupyembie CHullamu, a Takxke
IIpU Mepernaae BbICOTHI 3AaHus1 Oosee yeMm Ha 25 %. B mocneanem ciydae
JOMYCKAETCS OCAJ0YHbIN 1II0B HE YCTPanBaTh, €CJIU MO pacyeTy odecreye-
Ha TMPOYHOCTh KOHCTPYKIUMU 37aHus, a JAedopMariuu CTBIKOB COOPHBIX
AJIEMEHTOB M PACKPBITUE TPEUIMH B KOHCTPYKIMSAX HE MPEBBIIIAIOT Ipe-
JEIBbHO JOMyCTUMbIEC 3HAYCHHSI.

1.3. KOHCTPYKTHBHBIE CUCTEMbI

Konempyxmuenou cucmemoti 30anusi Ha3pIBa€TCs COBOKYITHOCTH B3a-
UMOCBSI3aHHBIX KOHCTPYKIMH 3JaHNs, 00€CIEUNBAIOIINX €r0 IPOYHOCTD,
KECTKOCTb U YCTOUYUBOCTb.

B 3aBHCMMOCTH OT CXEMbl PACIIOIOKEHHS HECYIIMX CTEH B IUIAHE
3aHUs M XapakTepa ONMPaHUsA HA HUX IEPEKPBITUM Pa3INdaroT CIEIYIO-
1[1€ KOHCTPYKTUBHBIEC CUCTEMBI: NEePeKpecmHo-CImeH06as ¢ MONEPEYHbIMU

U IIpOAOJJIbHBIMHU HCCYIIUMH CTCHAMW, nonepedyHo-cmeHoeasd — C I0IIC-
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PC€YHBIMH HCCYHNIMMU CTCHAMMU, ﬂpO()O]ZbHO'CmeHOGCl}Z — C IIPOIOJIbHBIMH
HCCYIIUMMH CTCHAMMU.

KpynHonaHe/ibHbIe 31aHUS

KpynHonaHenbHbIE 31aHHUS TPOCKTUPYIOT HA OCHOBE CTEHOBBIX KOH-
CTPYKTHUBHBIX CHCTEM C MaJONPOJETHBIMU (110 4,5 M) U CPEAHENPOJIETHBI-
MU (710 7,2 M) IEPEKPHITUIMMU.

[Ipy MamonmpoJIETHBIX MEPEKPBITUAX MPUMEHSIOT TEPEKPECTHO-
CTEHOBYIO0 KOHCTPYKTHBHYIO CUCTEMY.

[Ipu cpenHenpoNeTHbIX NEPEKPHITUSAX MPUMEHITCA MNEPEKPECTHO-
CTEHOBAs1, MOMEPEYHO-CTEHOBAsI WJIM MPOJIOJIbHO-CTEHOBAs KOHCTPYKTHUB-
HbIE CUCTEMBI.

[Ipu mnepeKkpecTHO-CTEHOBOW KOHCTPYKTUBHOW CHUCTEME HApYKHBIE
CTEHbl MPOCKTUPYIOT HECYIIMMH, a Ppa3Mepbl KOHCTPYKTHUBHBIX SUYEEK
Ha3HAYaTh TaK, YTOOBI KaXKJlasi U3 HUX NEPEKPbIBANIACH OJHON WU JBYMS
IJTUTaMH TIEPEKPBITUM.

[Ipu mnonepeyHo-CTEHOBOM KOHCTPYKTHUBHOM CHCTEME HapyXHbIE
MPOJIOJIbHBIE CTEHBI MPOEKTUPYIOTCS HE HECYIIMMU. B 31aHUsIX Takou cu-
CTEMbI HECYIIUE IOIMEPEYHbIE CTEHBI MPOEKTUPYIOT CKBO3HBIMU Ha BCIO
HIUPUHY 3/1aHUS, @ BHYTPEHHHUE MPOJOJIbHBIE CTEHbl PACcIoJiaraioT Tak,
4TOOBI OHU XOTS1 ObI MONAPHO OOBEANHSIIN MTOMEPEYHBIC CTECHBI.

[Ipu npoaosbHO-CTEHOBOM KOHCTPYKTUBHOW CUCTEME BCE HApPYXKHBIE
CTEHBI TPOCKTUPYIOTCS HecylUMU. [1lar monepeyHbIX CTEH, SBIISIOIIAXCS
NonepeyHbIMU  aradparMamMu  KECTKOCTH, HEOOXOAUMO OOOCHOBBIBATh
pacyeToMm M NpUHUMATh He Ooiee 24 M.

["'opu3oHTaNbHBIE CTHIKM, B KOTOPBIX CKMMAIOIIUE HArpy3KHu Iepena-
IOTCSl 4epe3 YYACTKU JIBYX WM OO0Jie€ TUIIOB, Ha3bIBAIOTCS KOMOMHUPO-
BaHHBIMU.

MoOHOJIMTHBIE U CﬁOpHO-MOHOJII/ITHI)Ie 3AAHUA

MoHoauTHBIE U COOPHO-MOHOJIMTHBIE KUJIbIE 3JaHUSl MPOCKTUPYIOT
Ha OCHOBE CTEHOBBIX KOHCTPYKTHUBHBIX cucreM. Ilpu TexHuko-
SKOHOMHYECKOM OOOCHOBAHUM JIOMYCKAETCSl MPUMEHEHUE CTBOJBHBIX U
KapKaCHO-CTBOJIbHBIX KOHCTPYKTUBHBIX CUCTEM.
JI1si MOHOJIUTHBIX M COOPHO-MOHOJIMTHBIX 3aHUN C MOHOJUTHBIMU
uin COOPHO-MOHOJUTHBIMU HApYHBIMH CTEHAMHU MPUMEHSIIOT Tepe-
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KPECTHO-CTEHOBYIO KOHCTPYKTHBHYIO CHUCTEMY C HECYIIUMHU MOTEPEUHBI-
MU U TIPOJIOJIBHBIMU CTEHAMH, B TOM YHCIIE HAPYKHBIMH.

OmHOATaXHBIC 3IaHUS C HECYIIMMHU CTEHAMHU TPUMEHSIOT TIPH CPaB-
HUTEJIHLHO HEOOJBIINX MposieTax (00bIYHO 10 12 M), HEOOTBIIUX BBICOTAX
(1o 9 M) ¥ Mpu MOCTOBBIX KpaHaX HEOOJBIION IPy30MOILEMHOCTHIO (110 5
T). CTEHBI TaKUX 3aHUH SBISIOTCS OJHOBPEMEHHO M HECYIIEH KOHCTPYK-
MEH U OTPaKIAIOIIMM 3JIEMEHTOM. TOJNIIHMHA CTEH PacCUUTHIBACTCS IO
MIPOYHOCTHU M JIOJDKHA 00ECIEeYnBaTh ONMUPAHUE U YCTOMYMBOCTD HECyIIEH
KOHCTPYKIIMHM TIOKPBITHS U UMETh COOTBETCTBYIOIIYIO HOpPMaM TEIJIOM30-
asiuuto. [Ipu 00bII0M BHICOTE U HAJTUYMHU BHYTPH 3J]aHUS MOCTOBBIX Kpa-
HOB CTEHBI YCUJIMBAIOTCA MUJSCTPAMM, Ha KOTOPBIE OMUPAIOTCS MOJKpa-
HOBBIC ITyTH U HECYIIHUE JIEMEHTHI MOKPBITHA. [IUIACTphI MIPeACTaBISIOT
coOOM YTOJIIEHHBIE YYACTKU CTEH, pacrojiaracMbIe B MPOMEKYTKaX MEXK-
1Ty OKHaMH.

OpnHO3TaXHBIC KapKacHBIC 37aHUs OTJIMYAIOTCS OT 3JIaHWK ¢ HECYIIH-
MU CTE€HAMU TEM, UYTO HArpy3Ka OT HECYIIMX KOHCTPYKIMH MOKPBITHSA, a
TaK)K€ MOCTOBBIX KPAaHOB BOCIPUHUMAETCSI KapKacOM, COCTOSIIUM M3 He-
CyIIHUX KOJOHH. B cocTaB kapkaca KpoMe OCHOBHBIX KOJOHH BXOJISAT CBSI-
3YIOIINE KOHCTPYKIIUU: HECYIINE KOHCTPYKIIMHU, TOKPHITHS, TOJKPAHOBHIE,
0OBsi304YHBbIE U (DYHIAMEHTHBIC OalKu, a B pANie ClAydaeB (MpU MpoJieTax
MEXIy KoJIoHHamH Oojee 12 M) W BcrioMoraTenbHbIEe KOJOHHBI. Kapkac
3/IaHUs] JOJKEH HAJIe)KHO U YCTOMYMBO paboTaTh MO JACHCTBUEM KpPaHO-
BBIX, BETPOBBIX U JAPYTUX Harpy3o0kK. B psje ciydaeB B €ro COCTaB BBOAST
CIeIIMaIbHBIE PACTIOPHBIE DJIEMEHTHI, YBEIIMYNBAIOIINE €T0 )KECTKOCTD.

KonoHHBI KapKacHBIX OJHOATAXHBIX 3/IaHWKM BBITYCKAIOTCS pa3iny-
HBIX KOHCTPYKIIMI: IJI pa3MeIIeHUs B yriax 3AaHus (KpaHUe OTOpbI) U
B CEpEJIMHE CTCHBI, a TAK)KE C BOBMOKHOCTBIO PACITOJIOKESHHSI HAa HUX T10/]1-
KpaHOBBIX 0ajok. /[ 3TOro B BepxHel 4yacTu KOJOHHBI YCTPAUBAIOT CIIe-
IIMaJbHbIC YITUPEHUS Tela KOJOHHBI U YCTYII JUIsl ONUpaHus KpaHa. Huk-

HAS 9aCTh KOJIOHHBI 4aCTO ACJIacTCs YHIHpCHHOﬁ — OTHUM JJIIEMCHTOM KO-

JIOHHA ONUpaAETCs Ha PyHIAMEHT.
B 0IHO3TaXXHBIX 3/1aHMSX, B KOTOPBIX MOKPBITUE HE HECET OOJIbLINX
HArpy30K, pacCTOSHUS MEXKJY HECYIIMMH CTEHaMU WIH ONOPHBIMHU KO-

JJOHHAMH MOTYT OBITh JOCTaTO4YHO OosbimMMU (10 24 — 30, a B OTIeNb-

HBIX cinyyasx 10 100 M u 6osee). B MHOrOATaXXHBIX 3[JaHUAX TEPEKPHITHUS
HECYT Topa3fo OOJBIITYI0 HArpy3Ky OT O0OpYJIOBaHUs, JIOJICH, MaTepHa-

JIOB M IO3TOMY PACCTOSIHUSI MEKAY OIOPAMU OTPAaHUYMBAIOT 6 — 12 M.
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1.4. KOHCTPYKIIHHU HEKOTOPBIX JIEMEHTOB 3/JAHUH

[To cBoeilt paboTe cTeHBbI MOTYT OBITH HECYITUMHU (BOCIIPUHHUMAFOIITH-
MU BCIO Harpy3ky OT COOCTBEHHOTO BE€Ka, Beca BBIIIEPACTIONO0KEHHON
KOHCTPYKIIMH, SKCIUTYyaTallMOHHOTO 000PYI0BaHUS, KPBIIIA CO CHETOM U T.
II.) WIA CaMOHECYIMMH (BOCIIPUHHUMAIOIIMMH TOJIBKO HArpy3Ky OT cO0-
CTBEHHOTO Beca). CaMOHecyIlMe CTeHbl MMPUMEHSIIOT MPU KapKacHBIX 37a-
Husx (puc. 1.1), B KOTOpBIX HECYIIUM OCHOBHYIO HArpy3kKy OT BCETO CO-
OpYKEHUS SBJISICTCS KapKac, MPEICTABISIONINN cO00M CUCTEMY KOJIOHH H
rOpU3OHTANIbHBIX Oasiok. Kapkac nepenaer Harpy3ky Ha (yHIaMEHT.

HeperbIT](Iﬂ — O9TO 3JICMCHTHI, IICPCKPBIBAIOIINUC OTAXK 30aHUA UIIH

pa3AesIoe MHOTOATAXHBIE 31aHUA Ha OTAeJbHbIE 3Taxku. CBOM cOO-
CTBEHHBIHN BEC, a TaKKE€ BPEMEHHBIC (IKCILTyaTallUOHHBIC) HArPy3KHU Mepe-
KPBITUS TIEpEAal0T HECYIIMM CTE€HAM WU Kapkacy. [IepeKphITus TOIKHbI
YAOBJIETBOPATHh HE TOJIBKO YCIOBUSM MPOYHOCTH KOHCTPYKIIHUH, HO U CII€-
AAJIBHBIM TETUIOTEXHUYECKUM, aKyCTUUYECKUM U MTPOTUBOIMOKAPHBIM TPE-
OooBaHUsIM. B 0COOBIX CiTydasix K HUM MPEABSIBISIIOTCS TpeOOBaHUS BOJO-,
napo- ¥ ra30HENPOHUIIAEMOCTH.

Kpbla orpaHuyuBaeT 3/JaHUE CBEPXY U JIOHKHA HAJIE)KHO OXPAHSThH
3MaHUEe OT JOXJs (CHera) M BeTpa U ObITh MokapoycroiuuBoi. Kpsiiia
MOET OBITh PACIOIOKEHa HETMOCPEICTBEHHO HaJl BEPXHUM ITAKOM (IIpU
OecuyepaauHON KOHCTPYKIIMU) WM HaJa 4YepJakoMm (TIOMEIIEHHEM, PacIio-
JI0°KEHHBIM HAaJl BEPXHUM 3TaKOM).

IleperopoakamMu Ha3bIBAIOT BHYTPEHHUE CTEHBI (OOBIYHO TOHKHE),
KOTOpPBIE pa3JIeAIoT 31aHue Ha psij nmomelneHuit. [leperopoku, kak mnpa-
BUJIO, HE SIBJISIFOTCSI HECYILIUMMU.

JlecTHMUBI ClTyXaT JUisl COOOILIEHUST MEXKy 3TaXKaMU U Pacrojiararor
WX B JIECTHUYHBIX KJIETKaX.

OkHa, IBEpU U BOPOTA MPEACTABIISIIOT COOON MPOEMBI B CTEHAX U Iie-
peropojikax. B HHUX ycTaHaBIMBalOT KOpPOOKH (pambl) C HaBEUICHHBIMU
OKOHHBIMHU TI€pETIeTaMU U JBEPHBIMHU MOJIOTHaMU. [Ipu 3aBOJCKOM H3ro-
TOBJICHHM OKHA W JIBEPU BBITYCKAIOTCA B BHUJI€ TOTOBBIX OJIOKOB (KOPOOKa,
3aM0JIHEHHAS OKOHHBIM MEPEeTIETOM WM JABEPHBIM MOJIOTHOM).

CTeHbl COCTOST W3 CIEAYIOMMX 3JIEMEHTOB: LOKOJIS — HWKHEW,
OOBIYHO HECKOJIbKO YTOJIIEHHOW YacTU CTEHBI, onuparolieiics Ha ¢pyHaa-

MEHT; MPOCTEHKOB — OTIEISIOIIMX APYr OT Apyra OoTBepcTus (IIPOEMBI)

JUISl OKOH W JIBEpEH; mepeMbIuek — OasoK, MOAACPKUBAIOIINX YacTh CTe-
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Hbl HaJ NMPOEMOM; KapHU3a — BBICTYIIA B BEPXHEW YaCTHU CTEHBI, IIPEIO-

XpaHSIOEH ero OT MOIMa aHus Ha CTEHY BOJIbI, CTEKAIOMIEH C KPBIII; TH/I-
POU3O0JISAIMHY, PACTIOAraloIecs] B HIDKHEN YacTh CTEHbI U MPETSITCTBYIO-
e KamuUISIPHOMY TTOJICOCY BJIard U3 TPYHTA B TEJIO CTCHBI (BBIMOTHSACT-
Csl B BUJIE CJIOSI )KUPHOTO IIEMEHTHOTO PacTBOPA MW THAPOU3OJISIITAOHHOTO
MaTepHaa).

MasosTakHble 3/IaHUsI U COOPYKEHHUS BO3BOIAT M3 JepeBa: OpEBHO,
KanuOpoBaHHOE OpeBHO, OpyC, KJIECHBId Opyc, apMUPOBAHHBIC JIEPEBSIH-
HbI€ KOHCTPYKIMU. KHpnHUuHbIE CTEHBI, KAaK M CTEHBI W3 JPYTHX €CTe-
CTBEHHBIX WJIM HCKYCCTBEHHBIX KaMHEH, BCE €I MTUPOKO UCIIOJIb3YIOTCS B
MPAKTUKE MPOMBIIIJICHHOTO U TPaXKIaHCKOTO CTPOMTENbCcTBA. [ mpua-
HUS HAJIeKAIIEeH MPOYHOCTH M YCTOMYMBOCTH KJIAJKY BEAYT C TMEPEBSI3-
KOH, T.€. C PacMoOJIOKEHUEM KaMHEH Tak, YTOOBI MBI B HUYKHEM DSy TIe-
PEKPBIBAIMCh KaMHSMH BBIIIEPACIIONOKEHHOTO psga. PacTtBop, Ha KOTO-
pOM BeneTcs Kiaaka, 0oOBOJIAKMBAET Ka)Ibli KaMEHb U CBS3BIBAET BCIO
KJIQJIKy B €IWHBIA MaccuB. KHpIHWUYHBIE CTEHBI BO3BOJAT U3 TIIMHSIHOTO
(000XKEHHOI'O «KPACHOT0»), CHIIMKATHOI'O («0e10ro») 1 IIIaKOBOr0 KHp-
nu4a, TOJIUHON KpaTHoil «nonykupnuay» (0,5; 1; 1,5 u . 1.).

Bronb cTeHbl CHapy»KH 3JJaHUsI COOPYKAIOT OTMOCTKY (puc. 1.3),

Puc. 1.3. OtmocTku: a — u3 OynblKHUKA; 0 — TpoTyap; 1 — MoreHue OyIbIKHU-
KOM; 2 — Tecok; 3 — acdanbT; 4 — medeHoYHas IMMOATOTOBKA; 5 — OO IIOPHBIH

KaMeHb; 6 — MoOCTOBasi; 7 — CTeHa 37aHus; 8 — rujgpousoisanus; 9 — o6eton; 10 —
TJIMHA CO IIeOHEM

18



UMEIOIIYIO0 YKJIOH OT 3JaHWS W MpEeIHA3HAUYCHHYIO JJIS 3allUThl OT TOTa-
naHusi B MpudyHIAMEHTHYIO YacTh BJIard, CTEKAIOIICH C KPOBJIU 3JaHUS
unu cteHsl. [HIupuna ormoctku Ha 20 — 30 cM IIPEBBILIAET BEIHOC KapHU3A.

IokpbITHS OrpaXJar0T 3JaHUE U COOPYKEHHS CBEPXY H HECYT
Harpy3Ky OT CHEra u J0X[4. B HUX pa3nuyaroT JB€ OCHOBHBIE YAaCTHU: HE-
CYIIYIO U orpaxziaroniyto. Hecyias 4actb MOXET COCTOATh U3 OT/ACIIbHBIX
IJIOCKHUX AJeMeHTOB (0anmok, pepm, mumTt u T. 1.; puc. 1.4) wim U3 mpo-
CTPaHCTBEHHBIX KOHCTpyKuui (puc. 1.5). [lociennue nmpeacTaBisltOT CO-
001 KymnoJ1 Wik 000JIOUKY U SABJISIFOTCS HE TOJBKO HECYIIIMM, HO U OrpaX-
JAIOIIUM 3JIEMEHTOM 3]IaHMUSI.

e ——

1
:
|
'«

'\, J W,

A5 g —

|
=3

e

-

Puc.1.4. XKenezo06eToHHbIE (hEPMBI:
a — CeTMEHTHBIE, 0 — C MapajueTbHBIMU TIOSCAMU

Puc. 1.5. XKene3zo6eToHHbIE MPOCTPAHCTBEHHBIC TOKPHITHS:

a— JBOSKOUN KPHUBU3HBI;, 0 — MHMJIMHApUYSCKAs
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MexaysTakHble MEePeKPbITUS — BAKHECUIINM DSJIEMEHT BCSKOTO

MHOT'O3TaXXHOTO 37aHus. bajku nepeKphITUs ONMUPAIOTCS Ha KOJIOHHBI MIIH
CTECHBI U BMECTE C HUMM CO3/Ial0T PaMbl, SIBJISIOIIMECS OCHOBOW BCEro He-
Cyliero kapkaca 3fnanus. JJisi npuaanus Haajiexaniei KeCTKOCTH MHOTO-
ATAXXHOMY 3JIJaHHIO B COCTaB €ro Kapkaca BBOASTCS CIEIUATIbHbBIC DJIEMEH-

Thl — CTaJIbHBIC CBA3U.

MexnysTaxHble NEPEKPBITUSA KWIBbIX 3JAHUM COCTOAT W3 HECYLIEU
yacTu W mona. [lepekpbiTusd HajJ HIYMHBIMU HEXWIBIMU MOMEIICHUAMM,
PAaCIONIOKEHHBIMU B JKUJIOM 3J]JaHUM (Mara3uHaMu, CTOJIOBBIMU, TIPEAIPHU-
ATUSIMU OBITOBOTO OOCTY>KMBAHUA U T. II.), TPOCKTUPYIOT C JTBOMHBIM II€-
pEeKphITHEM (CaMOHecyIas Kejae300eTOHHAs TUIMTa MOTOJKA, HE CBS3aH-
Hasi HEMOCPEACTBEHHO C TUTUTON HECYIEH YacTH EPEKPHITHUS).

[lepekpbITUsi HaJ TEXHUYECKMM MOAMNOJBEM M MPOE3JAMHU CIIEyEeT
MPOEKTUPOBATh YTEIJIEHHBIMU. TpedyeMoe CONPOTUBIICHUE TEILIONEpE/1a-
4ye HaJ MOANOJILEM OMpPENEsatoT U3 ycioBus odecrieuenus 50 % (3a 1 4.)
BO3JIyX0OOMEHa B TOJIMOJLE, C MCIOJH30BAHHEM YPOBHSI BO3IYIIHO-
TEIUIOBOr0 OanaHca.

IMoabl XWIBIX 3aHUN KIACCUPUUUPYIOTCS MO BHUAAM MOKPBITUN
(mapkeTHble, TUHOJIEYMHBIE, TOATHIE, IUIUTHBIE) U MO TUIIAM KOHCTPYK-
1 (OAHOCJIOWHBIE, CJIOUCTHIE, pa3AeiibHbIe O€CIYCTOTHBIE U Pa3/Ie/IbHBIC

C MyCTOTaMH — TIO Jiaram).

OnHOCIOMHBIN MOJI YKIIAIBIBAETCS HEMOCPEICTBEHHO HA TUIUTHI MEepe-
KPBITUW WJIM HA BBIPABHUBAIOIIWK CJIOM, YCTPOEHHBIM MO IUIMTAM Iepe-
KPBITUN.

JI1s1 HOKPBITUSA OAHOCIOWHOTO TOJIa BO BCEX MOMEMIEHUAX KBAPTHUPHI,
KpOME CaHUTAPHO-TEXHUYECKUX Y3JI0B, IPUMEHSIOT JIMHOJIEYM Ha TEIUIO-
3BYKOM3OJISIIMOHHOM NTOJOCHOBE WJIM €MY NTOJOOHBIE MAaTEpUAIIbI.

Matepuaisl s MOKPBITUA MOJIOB JOJKHBI UMETh OMOCTOUKYIO, HE3a-
THUBAIOILYIO [IOJJOCHOBY.

B noMenieHnsX CaHUTApHO-TEXHUYECKHUX Y3JI0B, a TAKXKE B BECTHOIO-
J51X, BHEKBAPTUPHBIX KOPUJIOpaX, JECTHUYHBIX KJIETKAX, JU(PTOBBIX XOJI-
Jax W T.J. yCTPaUBaIOT MOJIBI U3 KEPAMHUUYECKUX (METIAXCKUX) IUIUTOK. B
CAaHUTAPHO-TEXHUYECKHUX Yy3JIaX JOIYCKAETCS MOJIBI BBIOJIHATH U3 JIMHO-
JIeyMa Ha PE3UHOBOW OCHOBE.

OnHOCTOMHBIN TTOJ MPUMEHSIOT B MEXIYyITAaXKHBIX NEPEKPBITUSIX, HE-
Cylllas 4acTh KOTOPBIX 00€CeUnBaET UHAECKC W30JIALMHU BO3QYIIHOTO IIY-
Ma He MeHee 51 nb. Ilpu pacuere 3BYKOM3OJSALMHU NEPEKPBITHS C OJHO-
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CJIOMHBIM IOJIOM YYUTBIBAIOT CHUXKCHHUE 3BYKOM3OJIALMU BCJEIACTBUE Pe-
30HAHCHBIX KOJICOAaHWM TOJIa ¥ KOCBEHHOW Mepedadyd IIyMa CMEXKHBIMHU
KOHCTPYKITUSMHU.

CJIOUCTBIN TIOJI COCTOUT W3 TBEPAOTO MOKPBITHS I10JIA U 3BYKOU30JISI-
IIMOHHOTO CJIOS.

Jlarm peKoOMEHIyeTCsl BBINOJHATH W3 MNPSIMOYTOJIBHBIX AEPEBIHHBIX
opyckoB cedeHueM 40 x 80 MM WM KIMHOBHUJHBIX BBICOTOM 40 MM, IITH-

puHOM noBepxy — 70 m nmoHn3y — 26 mm. PaccrosgHue Mexnay ocsamu Jiar

HA3HAYAECTCA B 3aBUCUMOCTH OT KOHCTPYKLMH I10JIA: MPU TOJIIMHE OCHO-
BaHUA 19 + 22 MM pacCcTOsSTHHE MEXK]y OCAMHU Jiar HE JOJLKHO MPEBBINIATh

400 mM, a B agpyrux ciaydasx — 500 mwm.

B kauectBe 3BYKOU3OJIIIMOHHBIX IMPOKIAAOK IO JIaI'h pPCKOMCHAYCT-
Cia NPUMCHATH INIMTHBIC MAaTCPHUAJIbl, UCITIOJIB3YCMBbIC JJIA YCTpOﬁCTBa 3BYy-
KOHU3O0JIHUOHHOIO CJI0s pasaACIbHbIX 6GCHYCTOTHI>IX ITIOJIOB.

CIouCTBIH O C IIOKPBLITUCM M3 IIAPKCTA, I[epeBHHHBIﬁ I10JI 11O JIaraM
1 OETOHHOE OCHOBAaHHE pa3aciIIbHOIO 11oJia pCKOMCHAYCTCA OTACIIATH II0

KOHTYPY OT CTE€H U APYTUX KOHCTPYKIMU 3a30poM mupuHou 10 — 30 mm,

3aI0JIHAEMBbIM  3BYKOU3OJALMOHHBIM MAaTEPUATIOM U MEPEKPHIBAEMBIM
IUIMHTYCOM.

Pa3nenbHbl OJT PEKOMEHAYETCSA NPUMEHSITh MPU BBINIOJHECHUU HE-
CyIIEW YacCTH MEPEKPBITUS U3 CIUIOMIHBIX W MHOIOIYCTOTHBIX MaHEJEH,
JJ1s1 KOTOPBIX UHAEKC W30JISIIUU OT BO3YIITHOTO 3ByKa - MeHee S50 nab.

[Tosbl TOABAIOB U TEXHUYECKUX ITOJMNOINN PEKOMEHIYETCA pacnosa-
raTh BBIIIEC YPOBHS I'PYHTOBBIX BOJA. ECiM Takoe pemeHrue HEBBIIOJIHUMO,
B IPOEKTE PEKOMEHIYETCS MPEAyCMATPUBATHL MEPBI MO BOIOIMOHUKEHUIO
3a CUET JPEHAXKEN U Jp.

Knaccudukanuus 31aHuid M1 UX IKCIJIYyaTallMOHHbIE KaYeCcTBA

Bce 3maHusa U COOpYKEHHUS B 3aBUCHUMOCTU OT CTENIEHU JOJTOBEYHO-
CTU U OTHECTOMKOCTH OCHOBHBIX KOHCTPYKLMH, MX 3KCIUIyaTallMOHHBIX
Ka4eCTB U C YYETOM 3KOHOMUYHOCTU M HAPOJHOXO3AWCTBEHHOI'O 3Haye-
HUSI, @ TAKKE aPXUTEKTYPHO-XYHA0KECTBEHHOU BBIPA3UTEIBLHOCTH AEIAT HA
YETBIPE YPOBHS OTBETCTBEHHOCTH.

K I ypoBHIO OTHOCST KpyHHBIE OOUIECTBEHHBIE 31aHUS (TEaTPhl, My3€H
u T. 1.). K TakuM 37aHUAM TIPEAbSIBISAIOT MOBBIIIEHHBIE TpeOoBaHus; ko 11

YPOBHIO — JIETCKHE YUPEKACHUS, IIKOJbI, OOIBHUIIBI, PEANPUATUS 00-
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HIECTBEHHOTO MUTaHus U Toprosiu; K Il ypoBHIO — kuible qoMa HE HU-

XKe TATU dTaxel; Kk [V ypoBHIO — 1 — 2-3Ta)kHbIE XKUJIbIE JOMa U IPYyTrUe

3/IaHUsI, K KOTOPBIM MPEIbSABISIOTCS MUHUMAJIbHBIC TpeOoBanusl. Jlenenue
3/IaHU HA YPOBHU OTBETCTBEHHOCTH MMEET II€JIbIO BBISIBUTH JJISI HUX JKO-
HOMHUYECKH 11€JIECO00pA3HbIE PEIICHHUS.

JIONTOBEUHOCTh 37aHUSI U COOPYKEHHS OTMPENESETCs UX CIOCOOHO-
CTBIO COXPAHSATh BO BPEMEHHM 3aJaHHbIC KauecTBa B OMPEIEICHHBIX YCIO-
BUSIX MPU YCTAHOBJIEHHOM PEXUME dKCIUTyaTaluu 0e3 pa3pylieHus: U Je-
dbopmanuii. OHa obecrnieunBaeTCsi MPUMEHEHUEM TaKUX MaTepUalioB, KO-
TOpbIe 00JIaJJal0T PacuyE€THON MPOYHOCTHIO U UMEIOT TpeOyemMyr MOpPO30-,
BJIaro-, OMo- U KOPPO3UOHHYIO CTOMKOCTb.

[To monroBedyHOCTH (CPOKY CITYKOBI) 3JJaHUN M COOPYKEHUN yCTaHOB-

nenbl Tpu crenenu: I — He menee 100 net; Il — He menee 50 net; III —

He MeHee 20 jer. 3JaHus O CPOKOM IPEAIONaraéMor 3KCILTyaTaluu 10
20 JIET OTHOCAT K pa3psily BPEMEHHBIX COOPYKEHUM.

[To cTeneHn OrHECTOMKOCTH 3J]aHUs ACIAT HA MATh CTENCHEU. 30aHus
C KAMEHHBIMHU HAPY>KHBIMHA U BHYTPEHHUMU CTEHAMU, OTHECTOMKHAMU OIIO-
pamu U nepekpbiTuaMUA UmeroT I u Il creneHu, 34aHUs TakOM K€ KOH-

CTPYKUHH, HO C TPYAHOCTOPAEMBIMHU NEPEKPBITUAMU U TIEPETOPOJAKAMU —
Il crenenb, nepeBsHHBIE OWTYKAaTypeHHbIE 31aHus — [V creneHs, a

HEOILTYKAaTYPEHHbIE — V CTEICHb.

OKCIUTyaTallMOHHBIE KayecTBa 3JaHMS 3aBUCAT OT KAadecTBa KOH-
CTPYKLUHM M XapaKTEPU3YIOTCS COCTaBOM IOMEIIEHU, HOpMaMU UX ILJIO-
niase 1 o0beMOB, KaUeCTBOM HAPYKHOW U BHYTPEHHEN OTIEIKU U YPOB-
HEM HMHKEHEPHOT'0 000pyAOBaHUS.
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I'JIABA 2
®YHJAMEHTBI

B CBsI3M C MHTEHCUBHBIM PAa3BUTHUEM CTPOUTEIHCTBA BAXKHOE 3HAUe-
HUE TIPUOOPETAIOT BOMPOCHl YCTPOMCTBA OCHOBaHUM U PyHaameHToB. Co-
OPYKEHHE TMOCEHUX CBSA3AHO C Pa3HOOOPA3HBIMU CTPOUTEIBLHBIMU PA0O-
Tamu. CTOMMOCTh MX BXOJWUT BECOMOW COCTAaBIISIONICH B OOIIYyIO CTOH-
MOCTb CTPOMUTEILCTBA, a BPEMS BBIMOJHEHUS ATUX PaOOT CYIIECTBEHHO
BIIMSIET HA CPOKU €T0 3aBEPIICHHUS.

OyHAaMEHT- KOHCTPYKTHUBHBIM JJEMEHT, BOCIPHUHUMAIOUIAN
Harpy3Kd OT BCEr0 COOPYKEHUS W MNepedarluil UX Ha OCHOBaHWE.
[Ton ocHOBaHHMEM MOHUMAKOT YacTh TPYHTOBOTO MacCHBa, BOCIPHUHHU-
MAIoIIYI0 Harpy3ky ot ynaamenrta [1 — 12].

2.1. KIACCUHDOHKALUA ®YHIAMEHTOB

dyHAaMEHTHI HA €CTECTBEHHOM OCHOBAHUHU Pa3IMYatoOTCs:

®[10 KOHCTPYKIUH: OT/ACJIbHBIE, ICHTOYHbBIE, CIIOIIHbIC, MACCUBHBIE;

®1I0 MaTepually: OCTOHHBIC, >KEJI€300€TOHHBIC, KUPIUYHBIE U OyTO-
BbIC;

®110 HA3HAYCHHUIO:

- IOJ1 31aHus (KUJIbIE, TPOMBIIUICHHBIE U T.11.);

- IO/l COOPY’KEHHUS,

- 1o 000pyI0BaHHUE;

®[10 XapakTepy cratudeckoil padotsl. Ilog nelictBueM Harpy3ku QyH-
JAMEHTHI Pa3IMYaroT: >KECTKHUE, paboTaolre TOJIbKO Ha C)KaThe, U THo-
KHe, paboTaroiue mpeuMyIiecTBeHHO Ha u3ru6. K nmepromy BUIy OTHOCST
Bce (DYHIIaMEHTHI, KpPOME Ke€JIe300€TOHHBIX. ['MOKHE KeIe300€TOHHBIE
(byHIaMEHTBI CIOCOOHBI BOCIIPUHUMATD pacTsaruparomnue ycuaus [1];

110 3ar1y0JICHUIO B TPYHT:

- (pyHIaMEHTBI MEJIKOTO 3aJI0)KEHUS (MEHEE S5 M);

- (hyHIaMeHTsI TIy0OKOro 3aoxenus (0osee 5 M).

MuHumManbHy0 r1yOHHY 3aJI0)KeHUST PyHAAMEHTOB JIJIsi OTaruiuBae-
MBIX 3/JaHUIl TPUHUMAIOT O] HAPY>KHbIE CTEHbI HE MEHEE TJIyOMHBI MPO-

mep3anud witoc 100 — 200 mm 1 He Menee 0,7 M; Mol BHYTPEHHHUE CTEHBI
- He menee 0,5 Mm;
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o110 (popme: onTUMAIBHON (HOPMOM MOMEPEUHOTO CEUCHUS HKECTKUX
GyHIaMEHTOB SIBJISIETCSL Tpamnelusi, rJe OOBIYHO YIroJl pacipeeeHusl 1aB-

JICHMS MPUHUMAIOT: U1 OyTa U 0yToOeToHa — 27 - 33, Oerona — 45. Ilpak-

TUYCCKHM 3TH (PYHIAMEHTBI C YUCTOM MOTPEOHOCTCH pacueTHOM IIMPHHBI
IOJIOMIBEl MOTYT OBITh MPSMOYTOJbHBIMH M CTYIICHUAaTBHIMU. bBJIOKH-
TIOYIIKH BBITIOJHSIOT IPAMOYTOJILHOM U TpaneIueBHIHONW (POPMBEI;

110 CITOCO0Y BO3BEICHHUS:

- cOOpHBIE,

- MOHOJIMTHBIE.

Knaccudukamus GyHIaMEHTOB Ha €CTECTBEHHOM OCHOBAHHH TI0 TPH-
MEHSEMbIM MaTepHaiaM IPHUBECHA B TaOIHUIIC.

Marepuan
0E€TOH M KeJ1e300eTOH
Tun ¢ynna- OyTOBbIe KUPIUY [HJICHbIH
MEHTa COOpPHbINA| MOHOJIMTH. KaMeHb
1. OtnenbHBIC:
OeccTakaHHEBIC, + + + + +
CTaKaHHEIC + + - - -
2. JIeHTOYHBIN + + + + +
3. CrutontHou - + - - -
4, MaccuBHBII1 - + + + +

[Ipumeuanue. 3HaKOM + OTMEUEHBI MaTEPHUAIIbI, TIPUMEHSIEMbIE JIJISI TIEpe-
YUCJIEHHBIX (DYHIaMEHTOB.

2.2. BU/[bI ®YH/IAMEHTOB

Jlenmounvie pynoamenmoi. JleHTOUHBIE (YHIAMEHTHI OOBIYHO BO3BO-
TIAIT TP CTPOUTEIBCTBE 37aHUM C TSDKCIBIMUA CTCHAMHU M TIEPEKPBITUSIMH, a
TaK)Ke B Cllydasx, KOTJa TMOJ JIOMOM YCTPaWBalOT IMOJBall WJIH TEIJIOE
noanoiee. llenecooOpa3Ho yCTpONCTBO JIGHTOYHBIX (DYHIAMEHTOB IPHU
MeJkoM 3anoxkeHuu (10 0,5-0,7 M) B CyXHUX TpyHTax, HaKE €CJIU 3JaHUE
CTpOST 0€3 IoJiBajia U MOAMNOJIbS.

[TockonpKy y HUX OJMHAKOBas TOJIIIMHA 10 BCEMY MEPUMETPY JOMa,
TO 3TO IMTO3BOJIIET CPABHUTEIIHHO JIETKO 00pa30BaTh TEILJIOE TOIITOIBE.

Cmonbuamvie ¢pynoamenmol TIOJBOAAT TOJ JIEPEBIHHBIC JIOMa C JIET-
KMMH CTeHaMH U 0e3 MOJBajioB — pyOJIeHbIe, KapKacHbIe, MUTOBbIE. CTOJI-
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OBI CTaBATCS 1O yIjIaM JoMa, B MECTaxX IEePECeUCHUs CTCH, 0T HECYIIUMHU
CTCHAMHU U TSKEIBIMH IeperopoakamMu. Takue GyHIaMEHTHI HE IMOIXOIST
JUISL  TJIMHUCTOMN MOYBBI, OOJIOTUCTHIX MECT H
MOYBBI, TJC Pi- JIOM TPOXOJAT TPYHTOBBIC
BOJbl. Bmecte ¢ TeM y cToj04aThix (yHIa-
MEHTOB €CTh W 0COOCHHOCTH, MENIAIONINUE B
psle ciy4aeB ux npuMeHeHn. Tak, B ropu-
30HTaJILHO- MOABIKHBIX TPYHTaX HEI0-
CTaTOYHA ux YCTOMYHUBOCTh K OMPOKH/IBI-
BaHMIO, a TOTO- My HeoOXoauma >KEeCTKas
BEpPXHSA OOBA3- Ka, KOTOpasi TMpPEnsSTCTBYET
OOKOBOMY CJ/IBH- ry. OrpaHHYeHO WX TpHUMe-
HEHHE Ha CIa0OHECYIUX TPyHTaX MPHU CTPOUTEIHCTBE IOMOB CO CTEHAMU
U3 TSOKENBIX KOHCTPYKIMH. KpoMe TOro, BO3HMKAIOT CIOKHOCTH U TIPHU
YCTpOWCTBE IOKOJIA. Ecim B NeHTOUHBIX (pyHIameHTax oOpa3oBaTh I10-
KOJIb, SIBJISIIOIIMICS X MPOJOJIKEHUEM, JOBOJIHHO MPOCTO, TO MPU CTOJIO-
YaThIX OMOpax 3aroJIHEHUE MPOCTPAHCTBA MEXKIAY HUMHU, CTCHOU U 3eMJIeH

(3a0upka) JOBOJILHO TPYIOEMKO.
Ilnumnvle yHoamenmsr COOPYKAIOT HA TSKEIBIX MYUYHMHUCTBIX H
MpPOCaoYHBIX TpyHTax. OHU UMEIOT KECTKYIO

KOHCTPYKIHUIO — OIHY IJIMTY, BBIIOJIHCHHYIO

Mo BCEM TMIIOCKOCThIO 3AaHus. Takue dhyHaa-
MEHTBI XOpOIIIO BBIPABHUBAIOT BCE BEPTHU-

A

H KaJbHBIE W TOPU3OHTAIBHBIC TEPEMEIICHUS

= _{ " rpynra. Bo3Benenue mimTHBIX (QyHIAMEHTOB

- = | TIPAKTHKYETCS B OCHOBHOM B MAlIODTaXHOM

o I ' CTPOUTENILCTBE MPH HEOOJBIION WU IPOCTOU

§ A1-11= = - d&opme miana 3nanus. [lnutHeie QyHIaAMEHTHI

~al JOCTaTOYHO JOPOTU H3-3a OO0JIBIIOr0 00beMa
[ J"“‘\-. OeToHa M pacxoja MeTasia Ha apMarypy [1].

2.3. CBAHHBIH ®YHIAMEHT

CBau — 3TO CTOJIOBI C 3a0CTPEHHBIM HUKHUM KOHIIOM. X 3abuBaror,
BJIaBJIUBAIOT WJIM BBOPAYMBAIOT B 3eMJIt0. [10 MOHATHBIM NMpUYMHAM BHH-
TOBbIE cBan Oojee ycTorunBbl. OHU MOJO0OHBI TUTAHTCKUM IIypyIiaM, HO
BKPYUMBAIOTCS C MOMOIIBI0 MajoradaputHoro obopynoBanus. [logoOnHas
TEXHOJIOTHSI CIOCOOCTBYET COXPAaHEHHIO TEPBO3IAHHOTO JaHmamadTa u
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OKa3bIBA€T MHUHUMAIIbHOE TEXHOIE€HHOE BO3JICHCTBHE HAa CTPOUTEIBHOMU
IJIOIIA/IKE U BOKPYT HEE.

Cgaiinble (hyHJIaMEHTBHI MCIOJIB3YIOT TaM, IJie¢ BEPXHUN CJIOM rpyHTa
HE MOXKET BBIJIEPKaTh OOJIBIIYIO TSXKECTh, & CHUMATh €ro 10 0ojee TIoT-
HBIX CJIOEB M CTaBUTh (PYHIaMEHT Ha HUX OKa3bIBACTCS CIUIIKOM JIOPOTOM
3aTeel — Mo TOM MPHUYMUHE, YTO OHU HAYMHAIOTCA 4yepecuyp riyooko. IIpo-
X0/l CKBO3b Cja0ble CJIOU TPYyHTa, CBaW YNMHUPAIOTCA B OoJiee TBEpIbIC U
nepearT UM Harpy3ky ot 3xanus. Hecymas cnocoOHOCTh oqHO#M cBan 20
-1000 kH, B 3aBUCUMOCTH OT JJIUHBI, TONEPEYHOI'O CEUYCHUSI U TPYHTOBBIX
ycinoBuil. Ho mHor1a cBan He 3a0MBAlOT M HE BBOPAYMBAIOT, & U3TOTOBIIA-
I0T HETMIOCPEJICTBEHHO B IpyHTE. B 3TOM ciydae OypsT CKBaKHUHY, BCTaB-
JSIOT apMaTYPHBIA KapKac WM MOJIbie TPYOBI, MOCJIE YETO CKBAXKUHY 3a-
JUBAIOT 0eTOHOM. 3aTeM OETOH 00s3aTEeNbHO YIUIOTHSETCS yTpaMOOBKOM
WM BUOpalel U CBalo Ha3bIBalOT HAOWBHOM wiin OypoHaOuBHOM [1].

JIst KUIbIX 3JaHUM MPUMEHSIOT CIEIYIONIUME THUIbl (DYHIaMEHTOB:
JIEHTOYHbIE (COOpHBIE U MOHOJIUTHBIC), IJIUTHBIC U cBaliHble. JJ1s1 31aHui
KapKaCHOM KOHCTPYKTUBHOM CHUCTEMBI, & TAKXKE MAJIOITAXHBIX 3JAHUU
CTEHOBOM KOHCTPYKTHBHOM CHCTEMBI TakKXe IPUMEHSIOT CTOJ0YaThIe
byHIaMEHTHI.

COopHbie JeHTOUHBIC (DYHIAMEHTHI TPOCKTUPYIOT C MCIOJIb30BAHUEM
TUMOBBIX (PYHIAMEHTHBIX IUIUT WX OJIOKOB. MOXXHO MPUMEHSIThH CILIOII-
HYIO U TIPEPBIBUCTYIO CXEMbI PACCTAHOBKH 3JIEMEHTOB JICHTOUHBIX (DyH/Ia-
MEHTOB.

MoHoIuTHBIE JICHTOYHBbIE (PYHAAMEHTHI BBITIOJHSIOT B BUJE OT/ACIIb-
HBIX WJIM NEPEKPECTHBIX JICHT, UMEIOIIUX MPSIMOYTOJBHOE WIH CTyleHYa-
Toe ceueHue. J[Jisi BO3BEIECHUS MOHOJUTHBIX JIEHTOYHBIX (YHIAMEHTOB
MPUMEHSIIOT MEJIKOIIUTOBYIO omainyOky. [Ipum cyXxux CBSI3HBIX T'pyHTax
JIEHTOYHbIE (PYHAAMEHTBI BO3BOJAT METOJIOM «CT€HA B TPYHTE» WJIK B BbI-
TpaMOOBaHHBIX KOTJI0BaHax (0e3 omanyOKn).

[InuTHBIE yHIAMEHTHI BBIMOJHSIOT B BUJIE MOHOJUTHBIX *Keje300e-
TOHHBIX TIOCKUX WM PEOPUCTHIX IUIUT. B 3MaHUSIX CTEHOBOM KOHCTPYK-
TUBHOM CHCTEMBI TUIMTHBIN (PyHAAMEHT yCTpPauBalOT MO BCEM 3/IaHUEM; B
3IaHUSX CTBOJIBLHO-CTEHOBOM M KapKAaCHO-CTBOJIbHONM KOHCTPYKTHUBHBIX
CUCTEM JIONYCKAETCsl YCTPauBaTh IUIMTHBIN (YHIAMEHT TOJIBKO MOJ CTBO-
JaMH (SIIpaMu KECTKOCTH ).

Cron6yaTeie (yHIaMEHTHI BBITIOIHSIIOT MIPEUMYIIECTBEHHO MOHOJIUT-
HBIMU, B TOM YHCJI€ B BHITPAaMOOBAHHBIX KOTJIOBAHAX.

Cpaiinple  (yHIZAaMEHTHI B 3aBUCUMOCTH  OT  HHXKEHEpPHO-
T'COJIOTUYECKUX U TMPOU3BOACTBEHHBIX YCIOBHM M KOHCTPYKTHBHBIX OCO-
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OEHHOCTEH 37aHUsI MOTYT MPOEKTUPOBATHCS 3a0MBHBIMH MJIM HAOWBHBIMU.

Caaitnble PyHIaMEHTBI C OJHOPSIIHBIM PACIIOJIOKEHUEM CBail BBIMOJI-
HAIOT 0e3pocTBEpPKOBBIMU. [Ipu 3TOM clieryeT mpoBEPsATh pacueToM HEOO-
XOJUMOCTh YCWJIEHHUS CTE€H IEPBOr0 3TaXKa U IOKOJBHOTO IMEPEKPBITHS.
JlomyckaeTcs MPUMEHSTh COOpPHBIE POCTBEPKHU, KOTOPHIE OMHUPAIOTCA Ha
CBal M TPYHT (HU3KUU POCTBEPK) WJM TOJIHKO Ha CBau (BBICOKHI POCT-
BEPK).

Cpaitnbple (yHAAMEHTHI C MHOTOPSIHBIM PacIoJIOKEHUEM CBald Mpo-
EKTUPYIOT C HU3KUM POCTBEPKOM U3 MOHOJUTHOTO OeToHa. [Ipu aByxpsi-
HOM PacCIIOJI0KEHUH CBall MOYKHO MMPUMEHSITH COOPHBIM POCTBEPK.

XKene3o00eToHHBIE CBaW MOTYT MPOEKTUPOBATHCA IEIbHBIMU WM CO-
CTaBHBIMU. PEeKOMEH1yeTCsl IPUMEHSTH CIEYIOIINE BUIbI CBai.

CBau nejibHBIE C [IPEIBAPUTEIBLHO HANPSIKEHHOW MTPOJOJIBHON apMa-
Typoi (CTEP>KHEBOU MM W3 MPOBOJOYHBIX MPSIICi) U ¢ NONEPEYHON apMa-
Typoit cedenueM oT 20x20 go 40x40 cwm, nmuno oT 3 o 20 m (I'OCT

19804.2 — 79*) pekoMeHIYIOTCA TPH JHOOBIX OCHOBAHUAX, JJISI KOTOPBIX

BO3MOKHO TPUMEHEHHUE 3a0MBHBIX KeJIe300€TOHHBIX CBAH.

CBan LENBbHBIE C MPEABAPUTENBHO HAINPSHKEHHOM MPOJIOJIBHOM apma-
Typoil 0€3 MOINEepEeUyHOro apMUPOBAHUS CIUIONIHOTO ceueHus 25x25 u
30x30 cM, gmuHOM OoT 5 10 12 M peKOMEHIYIOTCS JJisi OCHOBaHUM, CIIO-
YKEHHBIX NECKaMH CPEIHEN IJIOTHOCTH U PBIXJIBIMHU, CyNECSIMH IIACTHY-
HOW U T€Ky4Yel KOHCUCTEHIUU. He pekoMeH1yeTCsi HpUMEHSTh TaKUE CBau
MpY IYYUHUCTBIX TPYHTAaX, €CJM CHUJIbl MYYECHUs MPEBBIIIAIOT 3HAYCHUE
BEPTUKAIBHOW HATPY3KM HA CBAlO, NMPHU HAIUYUU CWJI BBIICPTHUBAaHUSA, a
TaKXe MpU MOrPY>KEHUU CBail B TPYHT € MoMoIbio BuOpanuu. [Ipu Beico-
KOM CBalHOM POCTBEPKE BEPX CBAW MOKET BBICTYNATh HAJl TOBEPXHOCTHIO
rpyHTa HE OoJiee, ueM Ha 2 M.

[TupamuganbHble CBal C MajJbIMU YIJaMH HakjIOHA OOKOBBIX I'paHel

(1 — 4°) pekoMeHTyeTCS MPUMEHSATH KaK BUCSIUE B OJJHOPOIHBIX IO TITY-

OWHe rpyHTax, a TaKXKe B CIydasiX, KOrja cBas MPOPE3aeT CJIOW MIOTHOTO
IPYHTa, a €€ HIKHUU KOHEI] 3arinyOsiseTcss B Oosiee cinadbiii rpyHT. Takue
CBau HE PEKOMEHIYETCS MPUMEHSITh MMPHU HACBIMHBIX, MEP3JIBIX, TPOCAT0Y-
HBIX, HAOYXAIOIUX U MyYHMHUCTHIX TPYHTAaX, €CJIM CHUJIbI ITyYEHUS MPEBBI-
IAFOT BEPTUKAJIBbHYIO HATPY3KY Ha CBAIO.

CBan cocTaBHBIE€ CIUIOIIHOIO CEYEHHSI NMPUMEHSIIOT B CIEIYIOIIHUX
CIy4asix: MpU HEOOXOAUMOCTHU 3arilyOJICHUs CBall B HECYIIUH CJIOW; TpHU
OTCYTCTBUM KOIPOBOIO0 OOOPYAOBaHUS, HEOOXOJUMOIO JJISl MOTPYKEHUS
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cBail uHOM OoJiee 12 — 14 M; pu 3aTpyAHEHUAX B TPAHCIIOPTUPOBAHUHU

JJIMHHOMEPHBIX CBal; MPU BO3MOKHOCTHA YMEHBIIICHUS] CEUCHUS CBaH.

HaOuBHble OeTOHHBIE CBaM TMPUMEHSIOT TIPU HEOOXOIUMOCTHU
YCTPOMCTBA CBAaHBIX (YHIAMEHTOB, KOT/Ia HEIb3sl MPUMEHUTHh 3a0UBHBIC
CBaM MO I'PYHTOBBIM YCJIOBUSIM WJIM M3-3a PACIOJIOKEHHBIX BOJIU3U CyIIIe-
CTBYIOIIIMX IMOCTPOEK, & TAKKE HA IUIOMIAJAKAX CO CIOKHBIMU UHXKEHEPHO-
re€OJIOTHYECKUMH YCIIOBUSMU.

PexoMeH1yeTcsi IPUMEHSTh CIEIYIOIINE BUIbl HAOUBHBIX CBal.

ByponabuBHbIie cBan auameTpom ctBoja 40 cMm u Ooliee ¢ ylIupeHueM
B HUKHEW yacTu uiu 0e3 yumupeHusi. bypoHaOuBHbIE CBau HE NMPUMEHSIOT
IIPY HAJTMYUHU arPECCUBHBIX UJIW MPOU3BOJACTBEHHBIX BO/I.

HaGuBHbIe cBan yCTpamBarOT B CKBaXMHAX, KOTOPBIE MPOOMBAIOT, 3a-
OuBasi UHBEHTApHbBIC TPYOBI, U3BJICKAEMbIE IO Mepe OeToHHpoBaHus. Ta-
KHE CBaW MPUMEHSIOT B BOJIOHACKIIICHHBIX TPYHTaX U NMPU PE3KUX H3ME-
HEHHUSX TJIyOMHBI 3aJieTaHus IJIOTHBIX TPYHTOB HECYIIETO CIIOSI.

MononuTtHble cBaliHble (YyHIAMEHTBI, yCTpauBaeMble B BBITpaMOO-
BAHHBIX KOTJIOBaHAX C MPEABAPUTEIBHBIM JOYIUIOTHEHHEM TPYHTA TOJ
OCTPUEM CBAaW KaMEHHOM OTCBINIKOM, PEKOMEHIYIOTCS MPU MPOCATOYHBIX
rpyHTax | Tuma B kauecTBe CTOJ0YATHIX (YHIAMEHTOB.

Jns mpu3MaTUyecKuX 3a0MBHBIX CBai, a TakKe MUPAMUIATIBHBIX C
MaJlbIM YKJIOHOM MPHUMEHSIOT COOpHBIE OTroJIOBKU. [Ipu ogHOpsiIHOM pac-
MOJIOKEHUY CBall MPUMEHSIOT OTOJIOBKH IMJIMHAPUYECKON (DOPMBI C BHYT-
PEHHEH MOJIOCThI0 B (POPME CTYNEHUYATOr0 YCEUEHHOI0 KOHyca. ApMHUPO-
BAHME OTOJIOBKA BBINOJHSAKT APMAaTypPHBIM KapKacoM UWJIMHAPUYECKOU
dbopmbl. [Ipu IBYXpSTHOM PaCIOI0KEHUU CBAal MPUMEHSIOT MPSIMOYTOJIb-
HBIC OT'OJIOBKH.

Tun ¢pyngaMmeHTa BEIOMPAIOT HA OCHOBE TEXHUKO-3KOHOMHYECKUX CO-
MOCTABJICHUN  BAapUaHTOB C  YYE€TOM  KOHKPETHBIX  HMHXKEHEPHO-
rE€OJIOTUYECKUX YCIOBHM IUIONIAJIKM CTPOUTEIBCTBA, MaTEPHUATBHO-
MPOU3BOACTBEHHON 0a3bl M OOECIEUEeHUS] MPEAECIbHO JIOMYCTUMBIX J€-
dbopmaiuii o0CHOBaHMUSI.

B TumoBoM mpoeKTe JKUIOro 3/aHusl pa3padaThIBalOT HE MEHEE JABYX
BAPUAHTOB Pa3HBIX TUIOB (YHIAMEHTOB.
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2.4. OCHOBBI IIPOEKTHPOAHUA, OBCIIY,KUBAHHUA H
PEKOHCTPYKIIHH ®YH/[AMEHTA

o/l mpoekTupoBanus (HYHIAMEHTOB CIICIIHAINCTaM HYXXHO 3HATh
HOPMATHBHBIC DSKCIUTyaTallHOHHBIC TPeOOBaHWSA K HHUM, YKa3aHHBIC B
TEXHUYECKHX PerjIaMeHTaX, H BO3MOXXHbIC KOHCTPYKTHUBHBIC HX P -
IIIEHUS, a TAKXKEe XapaKTePUCTUKY (PyHIaMEHTOB 3JIaHUS COTJACHO €ro
IIPOCKTY.

B nurore He0OX0AMMO IOCTPOHUTH CTPYKTYPHYIO cXeMy (pyHmIamMeH-
Ta B oOmemM Buzae (cM. puc. 2. 1) c o003HaYeHHEM Ha HEl BCeX BO3JCH-
CTBYIOIIUX ()aKTOPOB M COUYETAHHEM KOHCTPYKTHUBHBIX 3JIEMCHTOB.

Boadedembun peofradumsie

I (DYHTEMEHTIb] 4 ROV MDY TGS
 MEMEHTIS

4 7 L pyniarermold

B

e

-

R ool
T ]

Puc. 2. 1. CtpykTypHas cxema pyHAaMeHTa

Boszoeticmeus nagpynoamenmuol: 1 — epyHma u 2pyHmoswix 600;

2 — npomep3anus u nyvenus, 3 — ammocgephuvlx 0caoxkos; 4 — Hazpy3oKk.
KoHCTpyKTUBHBIC 31eMeHTH GyHAaAMEHTOB: 1 — TOpHU3OHTaJIbHAS
ruapousosiust; 11 — wecymue anemenTsl; I — BepTukanbHas ruapoU30IISIIUs U
ee 3amuTa; |V — ropu3oHTaIbHAS TUAPOU3OJISAIINS B Oy U QYHIAMEHTE;

V — npenax; VI — ocHoBaHue (€CTECTBEHHOE UM UCKYCCTBEHHOE)
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Hepenko nmpuumHoit nedopmanuii pyHIaMEHTOB U BBIIIEISKA IUX
yacTel 3/1aHUs SABJAIOTCS CHJIBI MOPO3HOI'O IY4Y€HHUS, KOTOPHIE MOTYT
BO3HUKHYTb IIPU ONPEICIICHHBIX YCIOBUSX, KaK B TIEPUO]I CTPOUTEIHLCTBA,
TaKk M 4Y€pe3 MHOTO JIET MOCJE ClIauyd 3[aHUM B AKCILIyaTalHI. OTH
YCIIOBHSI MOKHO M HYKHO UCKJIIOUUTh: CPE3KY IPYHTA BOKPYT 3JaHUU,
3aMEHY €ro JEerkKonpomep3arloiiuM, HapUMEP KaMEHHBIM MaTepHUaJioM,
OETOHOM, YBJIaXXHEHUE TPYHTOB BOKPYT 3JaHUI U MO PyHIaMEHTAMMU.

CrnenoBarenbHO, MOJ MOPO3HBIM MMYYEHUEM T'PYHTOB NMOHUMAETCS
UX CBOWCTBO (IpHU OMNPEACICHHOM COYETAHUU THUAPOTECOJOTUUECKUX
YCJIOBHI B MpEHeNax CJIOsI CE30HHOTO MPOMEP3aHHUs) YBEJIMUYUBATHCS B
o0beMe MOJ JeHUCTBUEM CHJI KPUCTAIUIM3AIMH Jbja MpH (a30BbIX Mpe-
BpAIIICHUAX COJEPXKAIICHCS B TPYHTE U JOMOJHUTEIBHO IMOJCAChIBaE-
MO# BOJBI K KpucTajuiaM Jbjaa. [[posBisieTcss 3TO CBOMCTBO B HEpPAB-
HOMEPHOM TOJHSITHUU IPyHTA U PYyHTaMEHTOB H3-3a 00pa30BaHUS JIE0-
BBIX BKJIIOUYEHUU. BrimyunBanue ¢GyHIaMEHTOB 3JaHHUl B MEPUOJ HUX
IKCIUTyaTallii OO0BACHICTCS CICAYIOIMUMHU (aKTOpaMu: COJIEpKaHUEM B
IPyHTE, B 30HE CE30HHOIr0 npomepianus, 6omnee 30% (o Macce) mblie-
BaThIX; OCHOBAHUS (PYyHIaMEHTOB; HAJWYHMEM BJIaTM B TPYHTE; MPEBbI-
HICHUEM CHUJ MYYEHHS HaJl TaBJICHUEM BBINIEICKAIINX YacTeil 31aHuUs;

HeraBHHBHOﬁ KOHCTpYKI.IH@fI q)YHHaMCHTa — HCBBIIIOJIHCHUCM B XOJ€

CTPOUTEIHCTBA NMPOTUBOIMYUYUHHBIX MEpONpUsSTUN (Oe3aHKepHas KOH-
CTpyKuus (yHIaMEeHTa, OTCYTCTBHE OOMa3KH, MCKJIIOUYalueil cmep3a-
HHE TPYHTa CO CTeHKaMu QyHJIaMeHTa, U Jp.).

B neBoii yacTtu puc. 2.2 npeacTtaBieH QyHIAMEHT, HA KOTOPBIU
HE JeUCTBYIOT CHUJIBI MOPO3HOT0O NyueHus, nedpopmanuu gyHaaMeHTa
OTCYTCTBYIOT. B cpennHeit yactu pucyHka Ha QyHIAAMEHT AEUCTBYIOT
HOpMaJibHasi U KacaTeJbHbIE CHJIbI MOPO3HOTO MYYEHUs, MPU 3TOM A
MeHbIe cyMMbl B 1 I'. @yHIaMEHT UCTIBITHIBAET MOPO3HOE My4YECHUE,
BeIn4YMHaA Jedopmanuu «a». B mpaBoli yacTu pucyHka riyOuHa 3a-
J0XKeHus (yHIaMeHTa OoJibllie TIIyOWHBI MpoMep3aHus, Ha (PyHaa-
MEHT JEUCTBYIOT KacaTeJIbHBbIE CHUJIbI MOPO3HOTO My4YeHUsS, KOTOPHIC
MEHbIIIE€ HArpy3ku Ha (yHAAMEHT, BEpTUKaIbHbIE JedOopMallui paB-
HbI HYJI10. [Ipyr COOTBETCTBYIOUIUX pacueTax B JaHHOU cxeme cleay-
€T YYUTBHIBATh CUJIBI TpeHHA (yHIaMEHTa O TPYHT MO OOKOBO# MmoO-
BepXxHOCTU. Takum oOpa3zom, HauboJyiee JEHUCTBEHHBIM CIIOCOOOM
OOpbOBI C MOPO3HBIM MYYEHUEM CJIEJYET CUUTAThH 30JI0KE€HUE (PYyH-
JaMEHTa Ha TAyOuHYy, OOJBIIYI0 TTyOUHBI MPOMEP3aHUA.

BaxxHpiM INPOTUBONMIYYUHHBIM MCPOIIPUATUCM HABJISACTCA 3allUTa
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OCHOBAaHUM U OKpyXawuiero (GyHIaMeHT TpyHTa OT H30BITOYHOTO
YBIQXHEHUS W TIpOMEp3aHUsd: HEJNb3s JOMYyCKaTh TMOBBIIICHUS
BJIQXKHOCTU TPYHTA B 30HE 5 M BOKPYT 3/IaHUS, a TAKXKE CO3/1aBaTh yCJO-
BUsA (HampuMep, cpe3aTh T'PYHT BOKPYT 3/JaHUs), CIOCOOCTBYIOIINE
NpOMEP3aHUI0 OCHOBaHUA. PabOTHUKAM SKCIIyaTallMOHHOW CIYXKOBI
HE00X0MMO, 0COOCHHO B OCEHHUM U 3UMHUN MEPUOJIbI, CIEIUTDH 3a UC-
MPABHOCTHIO BOJOOTBOJAIINX YCTPOUCTB, HE JOMYCKaTh 3aCTOSI BOJBI
BOJIM3M (YyHAAMEHTOB U T€4YeH €€ U3 WHXKEHEPHBIX CUCTEM, 0COOCHHO
nepes 3aMep3aHueM T'PYHTOB U T.n. Beaymuecs BOJIU3U 31aHUN pe-
MOHTHBIE pabOThl HE MOJKHBI MPEMSITCTBOBATH CTOKY aTMOC(EpPHBIX
U TajJbIX BOJ W OKa3blBaTh BJIMSHUE HA TIyOHMHY NMpPOMEp3aHUs TPYH-
TOB. J[0JKHBI OBITH BCET 1a UCIPABHBI OTMOCTKH, TEIIOU30JISITHOHHBIC
[IUTAKOBBIC TOMYIIKHU, 3aIUINAIONIMEe TPYHT BOKPYT 3IaHHUS OT MPO-

Mep3aHHus.
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Puc. 2.2. Cxema neiicTBHs CUJI MOPO3HOTO MyueHUsI HA QYHIAMEHT:

A — mHarpy3ka Ha pyHnameHT, b — cuna conmpoTHUBIIEHHS TPYHTAa OCHOBaHMU 4,
B — HOpMasbHBIE CHIIBI MOPO3HOTO MyYEHUS,
I' — kacarenbHBIE CUIIBI MOPO3HOTIO IIYYEHUS,

VIII' — ypoBeHb MpoMep3IIEH TITyOUHBI

Kpome MOpO3HOTO MydeHUs, MOBpEKIACHUE (PYHIAMEHTOB MOMXKET
OBITH BBI3BAHO PSIOM MPUYHH:

enehopMaliieil OCHOBaHUSI M HEPABHOMEPHBIMHM OcajkaMu (pyHpa-
MEHTA;

erieperpy3koil GyHaaMeHTa;
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e0IIMOKaMU B KOHCTPYHpPOBaHMU (PyHIaMEHTA U HpU BBIOOpE
IJ1sl HETO MaTepHaoB;

J BO3JICICTBUEM arpecCUBHON cpeabl Ha marepuan ¢yHaa-
MEHTA.

PexoHCTpyKIIMST (PYyHIAMEHTOB MOXET OBITh OCYILECTBJICHA IMyTEM

YKpEIUJICHUS UX KJIAJIKH, YBEIUYEHUEM Pa3MEpPOB — IIUPUHBI U TITyOUHbI

3aJI0KEHUS, a TaKXKe TMepejaueii Harpy3Ku Ha HUXKEJIeXKAIUe CJIOU TPYH-
Ta (puc. 2.3). [Ipumepbl MOBpEkKACHUNA U BOCCTAHOBJICHHUS I[OKOJIEH, OTMO-
CTOK U BXOJIHBIX IIJIONIAJ0K MPUBEACHBI Ha puc. 2.4.

YnomsaHyTeie crocoObl ycuieHus: (yHJAaMEHTOB HEPAaBHOLICHHBI U
KaXIbI M3 HUX MOET ObITh NMPUMEHEH B OMPECICHHBIX YCIIOBHUSIX.
Cnenyer uMeTh B BUIY, YTO PabOThI MO YCHJICHUIO (DYyHIAaMEHTOB HE
TOJILKO CJIOKHBI U TPYJIOE€MKHU, HO U BECbMa OTBETCTBEHHBI. X TOJIAKHBI
BBHITIOJTHATh CHCIMATM3UPOBAHHBIE OpUTaabl OYEHb OCTOPOKHO, 3a-
XBaTKkaMHu (OObIYHO HE Oosiee 2 M), YTOOBI HE MOBPEIUTH CMEXKHBIC
YYaCTKHM W BBILIEIEKAIINE YAaCTH 3JaHusl. {151 BHIMOJIHEHUS TaKUX padoT
COCTaBJISIIOTCSI IPOEKTHI, pa3padaThIBAIOTCS TEXHOJOTUYECKUE KaPTHI.

32



o
a) 2 5)\ /

NNY /AT /. TS TAT 7 = t

&
B/ el
v/ g
:': ._"_:.:_.: 79
2) €)
S 3 TRYT7
77

) «)

S
72

-« —
\

=

N 74

Puc. 2.3. Ilepenaya Harpy3ku Ha HUXKEJIEKAIIKE CIIOM TPYHTA pacTBOpa B pa3pbiB

IIPpY MOPO3HOM NTyYEHUU; B — IMyTEM MOJABEAECHUS CBal; T, 1, €, X, 3, U — YIIUPEHUE
MIO/IONIBHI C TIOMOIIIBIO KeJIe300€TOHHBIX MTPUJIUBOB U CTATBHBIX TSIKEH; K, JI, M —
MO/T OCHOBaHUs Oanku: 1 — TOpkpeT-0eToH; 2 — u30isus; 3 U 4 — 3amuTHas
CTEHKa; 5 — pa3pblB PyHIaMeHTa 6 — WUHBEKTOP; 7 — YIUIOTHEHHBIN rpyHT; 8 1 9
— Oanku; 10 — cBam; 11 — kenme300eTOHHBIC IPUIUBHIL; 12 — cTanbHOM TXK, 13 —
nonepeuHas 6anka; 14 u 15 — nponponsHbie Oanku; 16 — cBau; 17 — gonoiaHUTENb-

HbI pyHaament; 18 — ocHoBanue noj Oanku
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Puc.2. 4. Ilpumepsl TOBpEXKACHUS U BOCCTAHOBJICHUS 110K0JIsI (a, O, B), OTMOCT-

KU (T, 1) ¥ BXOJHOM TUIOMIAJKH (€, XK, 3
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2.5. COCTAB M3BICKAHUM JJIs1 TIPOEKTUPOBAHUSA
OCHOBAHUM U ®YHIAMEHTOB

2.5.1. Obuue mpebdosanusn K u3blCKAHUAM U RPOEKMUPOBAHUIO OCHOBA-
HUll u hynoamenmoes

Pe3ynbpTaThl HHXKECHEPHO-TCOJIOTHYSCKUX H3BICKAaHUU JOJDKHBI COICP-
KaTh JTaHHBIE, HEOOXOAUMBIE 1T 000OCHOBAaHHOT'O BEIOOpA THUIIOB M pa3Me-
poB (QpyHIAMEHTOB M TabapUTOB HECYIIUX KOHCTPYKIHMH TMOJ3EMHBIX Ya-
CTel 3JJaHHUS C YYETOM IIPOTHO3a M3MCHECHHIH HH)KCHEPHO-TCOJOTHUSCKUX
YCIOBUU M BO3MOYKHOTO Pa3BUTHSI OTMTACHBIX T€OJOTMISCKUX M MHKEHEPHO-
T'COJIOTHYECKUX TMPOIECCOB (B TMEPHUOJ, CTPOUTEIBCTBA W IKCILTyaTaIlMu
00BbEKTa), a TaK)Ke HEOOXOAMMBbIC HH)KCHEPHO-TCOJIOTHUCCKUE TAHHBIC IS
OIICHKH BJIUSHHS CTPOUTEILCTBA HA OKPYKAIOIIYIO 3aCTPOMKY M T€OJIOTH-
YECKYIO Cpemy.

B texHuueckom 3alaHU Ha MHXXCHCPHO — TI'COJIOTHYCCKHUC HU3bICKA-

HUSI HEOOXOIUMO yKa3aTh KOHCTPYKTUBHbBIC XapaKTEPUCTUKUA OOBEKTA, €T
Ir€OTEXHUYECKYIO0 KAaTErOpUI0, a TaK)Ke MPUBECTH, C OJTHOW CTOPOHBI, Xa-
PAKTEPUCTUKY OKHUJIAEMBIX BO3JICUCTBUIA O0OBEKTA CTPOUTEIHCTBA HA MPHU-
POIHYIO Cpely C YKa3aHUEM IPEJICIIOB 3TUX BO3/ICMCTBUN B IPOCTPAHCTBE

Y BO BPEMEHHU, a C APYTOM CTOPOHBI, — BO3JCUCTBUI I'€OJIOTMYECKON Cpe-

IIbI HA OOBEKT.

B nporpamme HHXEHEPHO-TEOJOTHUECKUX U3bICKAHUN HA TEPPUTOPUU
CTPOUTENBCTBA CIEAYET MpeAyCcMaTpUBaTh MPOXOJAKY CIEAYIOIIMX CKBa-
KUH: Pa3BeJIOYHBIX C PACCTOSTHUEM MEXIy HUMH He Oosiee 50 M U He Me-
HEe NIBYX MO IPOTHBONOJIOKHBIM YIJIAM BBIOPAHHOM IUIONIAJKW; HWHKE-
HEPHO-TE€OJIOTMYECKHUX: TI0 yriaM U B LIEHTpe rabapuToB 37aHUs B IJIaHE
IIPU PACCTOSHUU MEXIy HUMU He Ooiiee 20 M.

Yucno pa3BeJOYHBIX M MHKEHEPHO-T€OJIOTUYECKUX CKBAKMH HAa3HA-
YaroT B 3aBUCMMOCTU OT U3YYEHHOCTH U CJI0KHOCTH T'€0JIOTUYECKUX YCIIO-
BUI IJTOMIA/IKK C YYETOM Pa3MEPOB M HA3HAYCHUS 3aHUS.

Pa3menienne CKBaXXUH B IUIaHE 3JaHUS JTOJDKHO OOECIEYUTh OLEHKY
HEOJHOPOAHOCTH HAIJIACTOBAHWI TPYHTOB, a TaKXE YYUTHIBATH KOH-
CTPYKTHUBHBIE OCOOCHHOCTH 3/IaHUS U XapaKTep pacupeiesIieHUs Harpy3oK.

B cocraBe M3bICKaHMII CllelyeT NMpeayCMaTpUBaTh BBIIIOJIHEHUE CTa-
TUYECKOTO0 30HAUPOBAHUS ISl YTOYHEHUS WHXKEHEPHO-TEOJIOrMYECKOro
CTPOCHHUSI OCHOBAHUSI MEXAY CKBaXMHAMH, BBISIBJICHUS HEOAHOPOIHOCTH

IPYHTOB, UX MPOYHOCTHBIX U J€POPMAIMOHHBIX XapaKTEPUCTUK, a TAKKE
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OIICHKH HEeCYyIIel CITOCOOHOCTH CBaH.

B cocraB paboT npu U3BICKAHUSIX CIEAYET BKIIOYATH re0(U3nYECKUe
UCCJIE0OBaHUS JI1 YTOYHEHHUS T€0JOTHUYECKOTO CTPOEHUSI MacCUBa I'PYH-
TOB MEXIY CKBa)XHMHAMU, B YACTHOCTU OILICHKU TJIYOMHBI 3aJIeTaHUs Kap-
CTYIOILIUXCS MOPOJI, UX TPEUIMHOBATOCTU U 3aKapCTOBAHHOCTH, HAJTUYUS U
TOJIIIUHBI MPOCIOEB CJIA0BIX TPYHTOB U BOJOYIOPOB, HAMPABICHUS U CKO-
POCTH JBUYKEHUS MTOA3EMHBIX BOJI.

s onpeneneHus neOpMaMOHHBIX NapaMeTPOB I'PYHTOB HEOOXO-
JIUMO TIPEyCMAaTPUBATD MOJIEBBIC UCIIBITAHUS IITAMITAMH.

JIaGopaTopHbI€ HCCIIEOBAaHUS TPYHTOB JOJIKHBI MOJEINPOBATH pabo-
Ty TPyHTa B OCHOBAHUU 3/IaHUS B YCIOBUAX U3MEHSIOUIETOCS HaIMpPSKEH-
HO-JIe()OPMHUPOBAHHOTO COCTOSIHUA. B 4YacTHOCTH, WCHBITAaHUSI TPYHTA B
KOMITPECCUOHHBIX MPUOOpax U Mpubopax TPEXOCHOTO CKATHUS MPOBOIST C
Y4E€TOM €CTECTBEHHOIO0 HaIpsKeHHO-Ie()OPMUPOBAHHOIO  COCTOSIHUSA
IPYHTOBOTO MacCHMBa W CTPYKTYPHOH MPOYHOCTH TPYyHTa B JUaIa3oHE
JEUCTBYIOIINX B OCHOBAHUH 3/IaHUSI HATIPSHKCHUH.

[IporpamMmma 1abOpaTOPHBIX HMCHBITAHUMN JOJDKHA BKJIIOYATH OIpese-
JeHue Moyl obuied nedopmaluy rpyHTa, XapakTepUCTUK YIPYTrou Je-
dopmarun (Moayns ympyroctd u kodbdumument Ilyaccona), a Taxxke
CTPYKTYPHOH TPOYHOCTH TPYHTa Ha CXKaTue, OMpPENesIIeMO MO Hayaib-
HOMY MEPENIOMYy KPUBOM CHKATHUA.

['myOuny OypeHusi pa3BelOYHbIX U MH)KEHEPHO-T€OJIOTHYECKUX CKBaA-
KUH, a Tak)Ke TIyOMHY 30HIAUPOBAHUS W TC€OPU3MUECKUX HCCIICIOBAHUIN
CJIelyeT OMNpEeAeNsTh C YYETOM IMpeNroiaraéMbpix rabapuToB 37aHUS U
Harpy3Kd Ha OCHOBaHME, a TaKXe IMPeABAPUTEIHLHO BBHIOPAHHOTO THIIA
GyHIaMEHTOB 34aHusA. MUHUMaIbHYIO TIIyOMHY BBIPDA0OOTOK CJEAYET
Ha3HA4YaTh C YYE€TOM TITyOMHBI KOTJIOBaHA, paCUETHON TITyOMHBI CHKUMAae-
MO TOJIIIA OCHOBAHUS U IMAPaMETPOB CBAHBIX DJIEMEHTOB (PyHIaMEHTA.

[Tpy mpumeHeHUU MAUTHOTO (yHAAMEHTa TIIyOMHA Pa3BEIOYHBIX U
MHXEHEPHO-T€OJOTUYECKUX CKBAXXUH JOJDKHA ONPENENAThCS C YUETOM
rITyOWHBI KOTJIOBaHA h, 1 coxuMaeMoit Tommu h, 1 momKHA COCTABIATH HE
menee 1,5 h; + h,. Ilpu marpy3kax P Ha oty ot 400 1o 600 kIla riryouna
OypeHus ToJKHA ObITh HUYKE TIIYOUHBI 3aJI05KEHUS €€ TTOOIIIBHI.

s cBaliHOro pyHAaaMeHTa U KOMOMHUPOBAHHOTO CBAHO-TIJIUTHOTO
dbyHaamMeHTa TiyOMHAa HHXXEHEPHO-TEOJIOTMYECKUX BBIPAOOTOK JIOJHKHA
ObITh HE MEHEE, YeM Ha 5 M HUXKE MPOEKTUPYEMOUN TTyOMHBI 3aJI0KEHUS
HIKHUX KOHIIOB CBail MpH PSAIOBOM HMX PACMOJOKEHUM W HArpy3kax Ha

kycT cBaii 10 3 MH u Ha 10 M HIKe — TIpU Harpy3kax Ha KycT Oojee 3
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MH wu cBaiinbix nosisix pazmepom g0 10x10 m. IIpu cBailHBIX MONSAX pas-
MepoM Oosnee 10x10 M W TpUMEHEHHH KOMOWHHPOBAHHBIX CBaWHO-
IUTMTHBIX (DYHIaMEHTOB TJyOMHA BBIPAOOTOK JTOJDKHA MPEBBIMIATH MPE]I-
noJiaraeMoe 3ariyoJieHre cBail Ha BEJIMUUHY HE MeHee 15 M.

[Ipu Hanuuuu cioeB cnenudUUecKux TPYHTOB (TEXHOTEHHBIX T'PYH-
TOB, PBIXJIBIX TMECKOB, CIA0BIX TJIMHHUCTHIX, OPTAaHOMHHEPAIBHBIX W Opra-
HUYECKUX TPYHTOB) IIyOHMHA BBIPAOOTOK OMPEEAETCA C YIETOM HE00XO0-
JUMOCTH MX MPOXOJKH U YCTAHOBJICHHUS TTyOWHBI 3aJIeTaHUs MOJCTUIIAI0-
X TPYHTOB M ONPEJCICHUS X XapaKTEPUCTHK.

B 30Hax BO3MOXXHOTO MPOSIBJICHUS KaPCTOBO-CY(P(HO3MOHHBIX MPOIIEC-
COB HEOOXOJIMMO MPOOYPUTH HE MEHEE JIBYX CKBaKUH M BCKPBITH TOJIILY
TEPPUTCHHO-KapOOHATHBIX TPYHTOB JI0 TIyOUH 3ajieraHus He3aKapCTOBAH-
HBIX U HEBBIBETPEJIBIX Pa3HOCTEH KapOOHATHBIX MOPOJI U CIOEB TJIMH.

[Ipu pacrosioxeHu” TUIOMIAKA CTPOUTENIbCTBA HAa HAKJIOHHOM 3Jie-
MeHTEe pesibeda WiIu BOJW3U €ro OPOBKHM TOpPHbIE BHIPAOOTKH (TOYKU 30H-
JTUPOBAHUSA) HEOOXOJAMMO pa3MeIlaTh KaK Ha CaMOM CKJIOHE, TaK U B 30-
HaXx, IPWIETAIINX K ero OpoBKe U nojomiBe. [ TyOnHa BRIpaOOTOK JTOJK-
HO OBITh HIIKE 30HBI BO3MOXKHOT'O AKTHBHOT'O PAa3BHUTHS OIOJ3HSI B HE

cMelaeMble Mopoabl He MeHee ueM Ha 3 — 5 M. bypoBsie paboThl, mose-

BbIe U JIaDOpAaTOpPHBIE HMCCIEIOBAHUS TPYHTOB, THUIIPOTCOJIOTUYECKUE U
reopu3nUecKue NCCIeOBAHUS JOMKHBI BBISIBUTh U U3YUUTh BCE (PAKTOPHI,
UMEIOIINE ONpEETAI0NIee 3HaYCHUE B OTMOJ3HEBOM Ipoliecce (AMHaAMUKa
MOA3EMHBIX BOJI, HaJIUM4YUE CJIA0BIX T[JIUHHUCTBIX U CYPHO3UOHHO-
HEYCTOMYMBBIX MECUYAHBIX TPYHTOB U Ap.). JlOJKHBI OBITH ONMpEIEIEHBI
MPOYHOCTHBIE W PEOJIOTUUECKUE XAPAKTEPUCTUKUA TPYHTOB, MPOBEICHBI
MPOTHO3HBIE PACUEThl YCTOWUUBOCTU CKJIOHA, @ B HEOOXOJUMBIX CITydasix
OpraHW30BaHbI CTAIMOHAPHBIEC HAOIIOACHUS.

[Ipu cTpouTenbcTBe 3AaHUA BOJM3U CYIIECTBYIOIIEH 3aCTPOUKHU
HEOOXOJMMO BBIMOJHITE WUHXEHEPHO-T€OJIOTHUYECKUE HW3BICKAHUS U 00-
CJIEZIOBAHUS COCTOSIHUSI KOHCTPYKIIUM, OCHOBaHMI U (DYHIAMEHTOB 3/TaHUI
U COOPYXEHHUH, MOMAJA0IIUX B 30HY BIHMSHUS CTPOUTEILCTBA, & TAKXKE
OCYILIECTBJISATh MPOTHO3 U3MEHEHUN HANPSKEHHO-I€(POPMUPOBAHHOTO CO-
CTOSIHUSI TPYHTOBOTO MAacCHBa M THAPOTEOJIOTUYECKOTO PEXUMA MOA3EM-
HBIX BOJI.

37



2.5.2. Ocobennocmu 8blCOMHbBIX 30AHUIL, KOMOPblE HEOOXO00UMO YUU-
mbleamsv nPpU NPOEKMUPOBAHUU U YCMPOIICHEe OCHOBAHUIL, hyHOa-
MEHMO8 U NOO3EMHBIX YACMeEll, A MAKMHCe NPU bINOIHEHUU UHIICEHep-
HbBIX U3bICKAHUIL

OcHoBHasE 0COOEHHOCTh B3aMMOJIEHCTBUSA BBICOTHBIX 3JaHUH C OCHO-
BAaHUSAMHU II0 CPAaBHEHHUIO C OOBIYHBIMHU COOPYKCHUSMU 3aKIHYaeTCsS B
TOM, 9YTO K OCHOBAHHWIO MPHUKJIAIBIBAIOTCS OOJBIINE 110 BEIUYUHE U Oosiee
HEpPAaBHOMEPHBIE 10 TUIOMIAANW HArpy3Kd. DTO OOCTOSTEIbCTBO BHI3BAHO
OOJIBIITUMH CyMMapHBIMH Harpy3kaMHM Ha OCHOBaHHE. BBICOTHBIC 31aHUS
qaIe BCEro MPOSKTUPYIOTCS IO apXUTEKTYPHO-TIJIAHUPOBOYHBIM COO0Opa-
KEHUSIM KaK COOpYXEHHs OalleHHOTO THIAa, B TOM YHCJIE MEePEeMEHHOM
ATAXKHOCTH B MpEeiax MATHA 3aCTPOUKH. Y I€IbHOE JIaBJICHUE Ha OCHOBA-
HUEe 1M0J1 (DYHIaMEHTHOW KOHCTPYKIIMEH Psja BO3BEICHHBIX U IKCILIyaTH-

PYEMBIX BBICOTHBIX 3JTaHUN MOXKET gocturath BenuuuH S00 — 600 kl1a.

Btopast reotexHuyeckass 0COOCHHOCTh BBICOTHBIX 3/IaHUH, CBSI3aHHAs
C MEepBOM M HamOOJIee CUIIBLHO BIMAIONIAs HA Ha3HAYEHHE COCTaBa U 00be-
Ma MHXEHEPHBIX M3BICKAHUM, COCTOUT B TOM, YTO BCJICJICTBUE MOBBIIICH-
HBIX Harpy30K Ha OCHOBaHWE TaKWE 37aHUs BOBJICKAIOT B pab0Ty OOJbIINE
MacCHUBBI TPYHTOB, 00JIaal0IINe HEOAHOPOAHOCTHIO B IUIAHE W MO TIIY-
oune. [Ipu oTHOCUTENHLHO TITyOOKOM 3ajJ€raHuyd KOPEHHBIX MOPOJ 3HAYU-
TEJIbHbIE HArpy3KW 4acTO MPHUXOJUTCS MNEPEAaBaTh HA TPYHTHI YETBEPTUY-
HBIX OTJIOKEHUM, 00JIaJal0I1e HEIOCTATOYHO BHICOKUMH ITPOUYHOCTHBIMU
XapaKTEePUCTUKAMU U TOBBIIIEHHOW CKUMAEMOCThIO. B Takux yclioBUsIX
HEPABHOMEPHOCTH MEpe/laud HArpy30K, HEOJHOPOJHOCTh HAIIACTOBAHMS
TPYHTOB W TOBBIIIEHHAS UX JAe()OPMHUPYEMOCTh MPU MPUHATHU HEJOCTa-
TOYHO 3()PEKTUBHBIX MPOEKTHBIX PEIICHUA MOTYT MPUBECTH K Pa3BUTHIO
Ype3MEPHBIX 0CAJO0K, TPOruOOB, Meperud0B U KPEHOB (PyHAAMEHTHBIX Ya-
CTe! 3/IJaHMil U K HEIONMYCTUMOMY OTKJIOHCHHUIO BepXa 3/1aHUsl OT BEPTH-
KaJIbHOM ocu. Cieayer UMETh B BHJY, YTO MOCJIEIHEE OOCTOSITEIHbCTBO
MPUBOJIUT K CMEIICHUIO LIEHTPA TSAXKECTH 3JaHUS U JOTIOJHUTEILHOMY He-
JMHEWHOMY YBEJIMUYECHUI0O MOMEHTHBIX Harpy30K Ha OCHOBAHUE, UYTO BBI3bI-
BACT ellle OoJIblliee YCUICHUE HEPABHOMEPHOCTH JieopManvii OCHOBaHUS.

TpeThs reoTexHuuecKass 0COOCHHOCTh BBICOTHBIX 3JaHUUM COCTOUT B
OOJIBIINX pa3Mepax 30HBI Pa3BUTHSA OCAJOK BHE MATHA 3AaHUA. JTa OCO-
OCHHOCTh BMECTE C YBEJIMYEHHBIMU 3HAUYCHUSIMU HAIPSHKEHU B MACCUBE
TPYHTA MOXET MPUBOJIUTH K TOMY, YTO OCaJKH BBICOTHBIX 3JJaHUM CTaOU-
JU3UPYIOTCS OTHOCUTEIBHO MEJICHHEE M JOCTUTAIOT KOHEYHBIX 3HAUYCHUIN
3a Oojnee JIMTEIbHbIE UHTEPBAJIbl BPEMEHU, YeM JJIsi OOBIUHBIX 3/IaHUM.
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VYBenudeHue pa3MepoB 30HBI BIUSHUSA CIEAYET TaKke 00s3aTeIbHO YUH-
THIBaTh MPU MPOECKTUPOBAHUN COOPYKEHUM, TPUMBIKAIOIINX K BBICOTHOMY
3MaHUI0, U IPH pa3padOTKe MEPONPHUSATHI IO 3alllUTe OKpYKalolieh 3a-
CTPOMKH.

[IpoexkTpoBaHue OCHOBaHUW, (PYyHAAMEHTOB M IMOA3EMHBIX YacTeu
BBICOTHBIX 3/IaHUI OCHOBBIBACTCS Ha (PyHAAMEHTAIBHBIX HH)KEHEPHBIX
IIPEJICTABIICHUAX O MPENEIbHBIX COCTOSIHUAX TPYHTOB OCHOBAHUS U MaTe-
puana GyHIAMEHTHBIX KOHCTPYKIMM MO MPOYHOCTH, HECYIEH CIIOCOOHO-
CTU U e opMaIlysIM.

CreneHb OTBETCTBEHHOCTH BBIOOpA MPOEKTHBIX PEIICHUH HYJIEBOTO
IIMKJIa TPH CTPOUTEIHCTBE BBICOTHBIX 3JaHUN BBIIIE, YeM JIsi OOBIYHBIX
COOPYKEHUI, €III€ U MOTOMY, YTO UCIPABJICHUE JOMYIIEHHBIX MPU MPOECK-
TUPOBAHUU N'€OTEXHUUYECKUX OLIMOOK B MPOLIECCE CTPOUTENIHCTBA JJISI Ta-
KUX 37aHUN 3HAYUTEIHHO CJIOKHEE M JOPOXKE, YeM B Ciydae OOBIYHBIX
3AHUN U COOPYKEHUMU.
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I'JIABA 3
T'NAPOTEXHUYECKUE COOPYKEHUS (mo C.H.MakcumoBy)

3.1. OBIHIHUE I10/1I0’KEHHA, KPATKAA HCTOPHYECKAA
CIIPABKA

Havamo »kcrulyatanmuu 4elOBEKOM BOJHBIX PECYpCOB OTHOCHTCS K
riyookoi JpeBHOCTH. OOIIen3BECTHR IPUMEPHI BOAHBIX ITyTeH U B J[peB-
Helt Pycu (myTh «u3 Bapsr B rpeku» u Ap.). OJHAKO TIPH 3TOM HCIOJIb30-
BaJIMCh €CTECTBCHHBIC BOJHBIC MyTH 0€3 CTPOUTEIHCTBA CIICIHATBHBIX
WH)KCHEPHBIX COOPYXKEHUH, YJIYYIIAIOIMNX YCIOBUS CYIOXOJICTBa, U 0€3
OpTaHU3alMH CEPHE3HOTO MOPTOBOTO X03sicTBA. VICIONb30BaHUE SHEPTUH
najaromniel BoApl ObUIO M3BECTHO eIle B JpeBHeM Erumre, rae coopyka-
JUCh UPPUTAIIMOHHBIC CUCTEMBI U IIOTHHBI, YCPKHBAIONIUE BOIY IOCIIE
naBoakoB [1 — 12].

FunpOTeXanecm{e COOPYKCHUA — COOPYKCHUA, TIOABCPTAOIIHNCCS

BO3JCUCTBUIO BOJHOM CpElbl, NMPEIHA3HAYEHHBIE JISI UCIIOJb30BaHUS M
OXPaHbl BOAHBIX PECYPCOB, MPEAOTBPALIEHHS BPEIHOTO BO3ACUCTBHS BOJ,
B TOM YMCJI€ 3arPSI3HEHHBIX )KUJKUMH OTXOIaAMHU.

['mapoTeXHUYECKUE COOPYHKEHUS M3YUYAOTCS TUAPOTEXHUKOU — OT-

paciibl0 HaAyKH U TEXHUKH, KOTOpask peIIacT 3a/1a4i UCIOIb30BAHUSA, OXpa-
HbI BOJIHBIX PECYpPCOB U OOpBOBI C BPEIHBIM BO3AECHCTBUEM BOJ| MPH IO-
MOIIA UHXKECHEPHBIX COOPYKEHUN U MEPOTPUSATH.

['MapoTEeXHUYECKOE CTPOUTENIBCTBO CO3JAET TIYOOKOE€ HHXKEHEPHOE
BO3JCUCTBHUE HA MTPUPOJIHbIE yCIoBUs. Ha yyacTke BOIOXpaHWIMIA MEHS -
€TCs MOJI0KEHHE 0a3uca I3PO3UM OKPYKAIOIIEeH TePPUTOPUHU, BbI3bIBASI U3-
MEHEHHE YCJIOBHM MUTAHHUS U JABWXKEHUS IMOJ3EMHBIX BOJ, AKTUBU3UPYA
CKJIOHOBBIE€ MPOILIECCHI (OMOJI3HU) U MEHSIS MUKpOKJIUMAT paiioHa. Co3na-
HUE BOJOXPAHWIMII C OOJIBIITUM 3aIacoM BOJT MOKET BbI3BaTh MIPU aBapuu
COOPYXEHHUS KaTacTpOPUUECKUE 3aTOIUICHUS JOJUHBI PEKU HUKE COOpPY-
xeHus. Bece 310 TpedyeT 0COOEHHO TIIATENBHOTO U3YUYEHUS! MPUPOTHBIX
YCJIOBUH TEPPUTOPHUM Pa3MEIICHUS THAPOTEXHUUECKUX COOPYKEHUM.

B rugporexHuKe ONMpEenenuiiuCh CIEAYIOINE OCHOBHBIE OTPACIU €€
MIPUMEHCHUSA:

1) ucrionb30BaHWE BOJHOM DHEPTHM, KOTJA DSHEPTUs BIXKYIICHCS
(mamaromeit) BoJbl Mpeodpa3zyeTcss B MEXaHUYECKYIO, a 3aTEM B DJIEKTPH-
YECKYI0;.
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2) menuropaiys (yIydlleHHe) 3eMeIb IyTeM OPOIICHUs (MPPHUIALINH)
3aCYLUIMBBIX PAalOHOB U OCYIIIEHUS 3a00J0UYECHHBIX, a TAKXKE MyTEeM 3alllu-
ThI OT BPEAHOTO JICUCTBUSI BOJI (3aTOIICHUS, TOATOIUICHUS, SPO3HH,;

3) BOAHBIN TPAaHCIIOPT — YIYYIICHUE CYJAOXOJHBIX YCIIOBUH peK H

03€p, CTPOUTEIBCTBO MOPTOB, LITI030B, KAHAJIOB U T.II.;
4) BojmoCcHAOKEHUE W KaHAJIM3aIUsl HACCICHHBIX MECT M IIPOMBIIIICH-
HBIX MPEAIPUATUH.

Bce nepeunciieHHbIE OTPAciu TUAPOTEXHUKHU HE SIBISIOTCA 000COO0JICH-
HBIMH, @ TECHO CBSI3aHbI MEXKJy COOOW U MEPEeIIeTal0TCsl MPU KOMILICKC-
HOM PEIICHUH MPOoOIeM BOJHOTO X0O35HUCTBA.

[To cBoeMy Ha3HAYECHUIO TUAPOTEXHUYCCKUE COOPYKCHUS TTOApaA3IeIs-
I0TCS Ha:

1. Obwue UCTIONB3YIOTCSI BO BCEX OTPACISAX THIPOTEXHUUYECKOTO
cTpoutenbeTBa. K HUM OTHOCSTCS:

®BOIOTIOATIOPHBIE COOPYKEHUS, CO3IAIONINE HAOP U TOIEPKUBAO-

IUe €r0, — IUJIOTHUHBI, JaMObI U TIP. BOJA03a00pPHbIE COOPY:KEHMsI — THU/I-

POTCXHHUYCCKUC COOPYKCHUS, ITPCAHA3ZHAYCHHBIC JIJIA 0T6opa BOJABI U3 BO-
A0€Ma, BOJOTOKA WJIN ITIOA3CMHOI'O HCTOYHHUKA JJIsA X035 IMCTBEHHBIX Heﬂefl;

®BOAOIMPOITYCKHBIC, CIYy’Kalluc JIs1 IIPOITyCKa BOIAbI B 3a/[aHHOM
HaIlpaBJICHUHN HUJIN c6p0ca HN3JIMIITHUX BOJ;

®BOJIONIPOBOAIINE — KaHAIBI, JIOTKH, TPyOONPOBOABI M TOHHEIH,

MPEIHA3HAYEHHBIE IS TIOJIBOJIa M OTBOJA BOJIBI B 3aJIaHHOM HaIIpaBJie-
HUU,

® PETyJISIIMOHHBIE — JIJIsl PETYJIUPOBAHUS pyCe, 3alllUThl OEPETOB OT

MOAMBIBA U T.I., COMPSTAIONINE, CIyXKallue IJisg CONpshkeHus ObedoB U
Pa3IMYHBIX TUAPOTEXHUYECKUX COOPYKEHUH (mepenaanl, OBICTPOTOKH,
YCTOM, pa3/ieNibHble ObIKM U T.J.), YYaCTKOB BOJIHOTO MOTOKA WJIA BOJIO-
MOAMOPHBIX COOPYKEHUM PA3HOTO TUMA: JIbJ0- U IIIYTOCOPOCHBIE.

2. Cneyuanvhvie (IPUMEHSIIOTCS TOJBKO B OMPEIEIECHHBIX YCIO-
BUSIX), K HUM OTHOCSITCSI:

erupodHEpreTudyeckue (MamuHuble 31anus ['DC, nepuBallmoOHHBIE
COOPYKEHUS U Jp.);

®BOJIHOTPAHCHIOPTHBIC (IILJTIO3bI, KAHAJIbI, IOPTOBBIE COOPYKEHUS ),

®THIPOMETHUOPATUBHBIE (BOJ03a00PhI, OPOCUTEIIbHBIE U OCYIITUTEIb-
HbIE KaHAJIBI U JIP.);

®BOJIONIPOBOJIHBIE M KaHAJIW3AIMOHHBIE (BOJ03a00pHI, BOJIOBOJIBI,

OUYHCTHBIE COOPYKEHHUS U T.IL.).
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['uapoTeXHUYEeCKUE COOPYKEHHUST BO3BOIAT OOBIYHO B BHE KOMILICKCA
COOPY)KEHHUM, BKIIIOYAIOUIUX BOJIOMNOIbEMHBIC, BOJONPOMYCKHBIE, BOJIO-
cOOpHBIC, TPAHCIOPTHHIE, SHEpreTUYecKkrue U Jp. Takoi KOMILIEKC COOpY-
KCHUW HA3bIBAIOT TUIPOY3JIOM.

3.2. TH/IPOY3JIbI

(Cxema HCIOJIB30BaHUsSI PECYPCOB BOIAHOIO IMOTOKA 3aKIOYACTCS B
pa3OMBKE MPOJOJILHOTO MPOUIS PEKH Ha s YYaCTKOB, MPEICTaBIISIO-
X co0OM OTPe3KH AOJIMHBI PEKU, B KOTOPBIX OYyJIyT CO3/1aHbl BOJOXpa-
HUJIUIIA. DTH YYacTKH paclojaratoT Tak, 4TOObl MOJIOpP, CO3JaHHBIN
IUIOTUHOW HMXKHETO BOJOXPAHWJIWINA, BBIKIMHHUBAJICS IEpeld IUIOTHHOM
0oJiee BBICOKO pacmojiokeHHOro. CucreMa TakuxX BOJOXPAHWIMII MTO3BO-
JSE€T CYLWIECTBEHHO W3MEHUTH BOJHBIM PEXKUM BOJOTOKA, HAKAILUIMBATH
BOJly B MHOTOBOJHBIN MEPUOJ T'0Jia U YBEIUYNBATh PacXxo B MaJOBO/IHbIC
nepuobl. [Ipu 3TOM CO3/1at0TCST BO3MOKHOCTHU JIJISI SHEPTETUYECKOTO HC-
MOJIb30BaHUS PEKU, YIYUIIEHUS YCIOBHI CyJOXOJCTBa, OOJIETYECHHS 3a-
Oopa BOJBI JJIs 11eJIel OPOIICHUS U BOJOCHAOXKEHMUS.

B BogoxpaHuiuiie pa3anyaroT CIACAYIONME XapaKTEPHbIE YPOBHU U

oobembl (puc. 4. 1): nopmanvuwiii noonopmusiii copuzonm (HITY) —

HAWBBICIINNA HOPMAJbHBIA YpPOBEHb BOJBI B BOJOXPAHUIIUIIE; Gopcupo-
gannwili copuzonm (OI') — ypoBeHB, 0 KOTOPOTO JOMYCKAETCS BPEMEH-
HOE 3aI0JIHCHHUE BOJIOXPAHIIINILA BO BPEMs MPOIMYyCKa MHOTOBOJIHOTO Tia-
BOJIKA; 2copuzonm mepmeoco obvema (I'MQO) — HamHU3IIUN YPOBEHD J10-
MyCKaeMOM CcpabOTKH (OMOPOKHEHHUSA) BOJOXPAHWIIUIIA; NOJIHbIU 00beM
8oO0oXpanunuwa — 00beM, 3aKIIFOUCHHBIM MEXTY THOM BOAOXPaHUIUIIA

u ropuzontom HIIY; nonesnwiii 06vem, 3axmodenubii Mexxay HITY u
I'MO u ucnonp3yemsblil 1Jisl peryJIupoBaHus CTOKA (B TOM YHUCJE AJISI BbI-
pabOTKU TUAPOIHEPTUH, LIEJIEN UPPUTALIMU U BOJOCHAOKEHUS ); pe3epeHast

emkocmo (Y,) — 3axmouenHasd mexnay HITY u @I' u ucnons3yemas 1

Cpe3KH IHKa MaBoJKa; Mepmeblil 00vem 6odoxpanunuwa (¥,) — o0beM,

PACIIOJIOKEHHBIM HUKE BOJIOCITYCKHBIX OTBEPCTUH U CIYXKAIUAN I MO/I-
JIepKaHUSI MUHUMAJIbHBIX YPOBHEN BOJbI B BOJOXPAHUJIUIIIE.
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Puc. 3.1. XapakrepHble ypOBHH
1 00bEMBbI

Bri6op Tuma coopyxeHuin
TUApOy3Jia U UX B3aUMHOE PACIOJIOKEHUE (KOMIIOHOBKA), TaK K€ KaK U
CIIOCOOOB MX BO3BEJICHMUS, SIBJISIIOTCSI B3aUMOCBSA3aHHBIMU U OMIPEICISAIOT-
Csl HA3HAYEHUEM TUAPOY3JIa U MPUPOJHBIMU yCIOBUSAMHU. Cpeau HUX HUH-
YKEHEPHO-TE0JIOTUYECKUE BO MHOTHX CIydasiX SIBJISIFOTCSI OINpPEISIISIOIIN-
M.

bonbiioe pasHooOpa3ve NPUPOJIHBIX YCIOBUW, a TAKXKE pa3jinuue B
MaciTabax U Ha3HAYCHUHU OTACIBHBIX COOPYKEHUU MPUBOAAT K OOJIBIIO-
My MHOT000pa3vi0 B3aMMOPACIIONOXKEHUS COOpy)eHuil. OaHako cyie-
CTBYIOT CJICIYIOIIME OCHOBHBIE CXEMBI PACIIOJIOKEHUS TUAPOY3IIOB.

1. PeuyHble HHU3KOHAMOPHBIE THUIAPOY3JbI, COCTOSIIUE
OOBIYHO W3 TJIOTHHBI, MAIIKMHHOTO 3/aHus, IIJII030B U BOJ03a00PHBIX CO-
opyxeHu# (puc. 3.2), BXOJAIUX B HAOPHBIH GpOHT coopyxeHuid. CTpo-
AT TaKUE TUAPOY3JIbl HA PAaBHUHHBIX PEKax C MIIOTUHAMU BBICOTON OOBIYHO
HE BBIIIE 25 M.

2. I[Ipunnorurubie ['DC, B cocTaB rumpoysna KOTOPBIX BXO-
JISAT T€ K€ COOPYKEHHUsI, 4YTO U TI0 cxeMe Ne 1, HO MalTMHHOE 3/]JaHUE BhIHE-
CEHO B HWKHHI Obe(d 3a npeenbl HanopHoro (ppoHTa, U BoJia K TypOuHam
MOABOJIUTCS C MOMOIIBIO TYpOMHHOTO TpyOompoBoaa (puc. 3.3). Takue
TUAPOY3JIbI TOXKE CTPOSATCS HA pAaBHUHHBIX peKax WM B MPEATOPHBIX pai-
OHaX, ¢ TNIyOOKMM BpE30M JIOJHUHBI U BO3MOKHOCTHIO BO3BEJCHUS MJIOTUH
CpeHero u BbICOKOro Hamopa (Oojiee 25 m). Ilo 3TOil cxemMe MoCTpOeHO
MHOT'O0 KPYIHBIX THIPOIEKTPOCTAHIINHN, cpeau KOTophix bparckasi, Kpac-
HOsIpcKasi, MUHreuaypckasi U MHOTHE JIp.
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Puc. 3. 2. PeuyHoii HU3KOHANIOPHBIHN TUpoy3en: 1 — BepxHHit Obed;
2 — HwxHHNA Obed; 3 — aBaHMOPT; 4 — CYMOXOAHBIN UTIO3; 5 — HUKHHUMA MO

XOJHOM KaHal; 6 — 3eMJIsHasl IJIOTUHA; 7 — OeTOHHas BOJOCIIMBHAs IUIOTHHA; 8 —
mMammHHoe 3aanue (I'9C);

9 — TypOuHa u reHepaTop

Puc. 3.3. Cxema pacnionoxenus coopyskenuit npurutotuauoi ['9C:

1 — mrotWHa; 2 — MaIMHHOE 3/1aHue; 3 — TYpOWHHBIC TPYOOTPOBOALL; 4

— BOJIOXPAaHWIININE; 5 — €CTECTBEHHOE PYCIIO PEKU
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3. JlepuBalluOHHBIE TUAPOY3JIbl, KOTOPHIE CTPOAT TJIABHBIM 00-
Pa3oM B TOPHBIX 00JACTAX, OTJIMYAIOTCSA OT MEPBBIX ABYX CXEM TEM, UTO B
HUX HaIop co3faéTcsl MyTeM HAmpaBJICHHWs BOABLI B JEPUBAIMOHHBIE CO-
OpyKeHMs (KaHaJIbl, TOHHEJU W T.M.) C YKJIOHAMHU MEHBIIUMH, YeM ecTe-
CTBEHHOE PYyCJIO, U MOJBEJICHUEM €€ HAlOPHBIMU TYPOUHHBIMU TPYOOTpO-
BoJamu K TypOuHam. [Ipu 3Toi cxeme rugpoysia (puc. 3. 4) B cocTaB €ro
BXOJISIT: TOJIOBHBIE COOPYXKEHUS (MJIOTHHA U BOA03a00p), AepuBalus (Ka-
HaJ, MOJBOJAIIMKA BOJy K HalOpHOMY OacceiiHy), TypOUHHBIN TpyOOompo-
BOJl ¥ MAaIllMHHOE 3/JaHue. [ Takux y370B XapaKTepHO OTHECEHHE Ma-
IIMHHOTO 3/1aHKs HA 3HAYUTEIIbHOE PACCTOSIHUE OT TOJIOBHBIX COOPYKEHUH
¥ BO3MOKHOCTb MOJYYE€HHS OOJIBIINX HAMOPOB 0€3 CTPOUTEIHCTBA BBICO-
KHX TJIOTHH.

Cpenu nepyBallMOHHBIX PA3JIMYAIOT TUIPOY3JIbI ¢ O€3HAMOPHOMN nepu-
BallMel, KOTJa BOJa BEJETCS MO CKJIOHY B OTKPBITOM JIOTKE, KaHaje (puc.
3.4) Uiy ¢ HaMOPHOM JIepUBalIMe, KOrJa mociie Bojg03adopa Bojia momnaja-
€T B HAIIOPHBIA TOHHENb, TPYOONPOBOJ U T.N. U Jajiee MepenaeTcs B Typ-
OWHHBIN TPYOOTIPOBOI.

Puc. 3. 4. Cxema runpoysna ¢ 6e3HarOpHON IepUBaIieii:

1 — BomoxpaHuiuiie; 2 — IUIOTHHA; 3 — JCPUBAIIMOHHBIN KaHAaT,
4 — HamopHbIi OacceiiH; 5 — TypOUHHBIE TPyOOIIpOBOA; 6 — MaIIMHHOE 3/1aHUE;

{ — OTBOAAIIMI KaHAT, 8 — €CTeCTBEHHOE PYCJIO PEKH

[To cxeMe neprBaLIMOHHBIX YCTAHOBOK IMOCTPOECHO MHOTO THJIPOCTaH-
unii. Pan ruppocranmuii B IlIBennapun, CeBepHoit Utamnu u ABcTpum
IIOCTPOCH ¢ NIepeOpOCKOM CTOKAa OJHUX PEK B JOJIMHBI APYrUx, 00Jiee HU3-

KO PacIoJIOKEHHBIX.
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OOBIYHO, OCOOEHHO HA PaHHUX CTAAUSX MPOCKTUPOBAHUS, COCTABIIA-
I0T HECKOJIBKO BapHUaHTOB BO3MOKHOTO PEIICHUS W BHIOUpaAIOT Hamboliee
palMOHAIbHOE U AKOHOMHUYECKH 11€JI€CO00pa3Hoe.

3.3. INIOTHHBI

[InoTMHa — THAPOTEXHUYECKOE COOPYKEHHE, IMEPErOPaKUBAIOIIIECE
pEYHOE PYCIIO WM PEYHYIO JOJWHY W CO3Jaruiee NoAnop Boibl. HacThb
BOJIOTOKA MEepe TUIOTUHOM, ¢ 00Jiee BHICOKMM YPOBHEM BOJbI, HA3bIBAETCS
BepXHUM Obe(doM, a MO APYTyI0 CTOPOHY IJIOTHHBI, C HU3KUM YPOBHEM
BOJIbI, — H>KHUM ObeoM. Pa3HOCTh ypOBHEW BOJbI BEPXHETO U HUKHETO
Obe(oB HaszpiBaeTCAd HamopoM. I[noThHa OOBIYHO BXOJUT B COCTaB y3Jia
TUAPOTEXHUUYECKUX COOPYXKEHHUM (THAPOY3Jia) U SIBISIETCS HamOoJiee OT-
BETCTBEHHBIM U PACIPOCTPAHEHHBIM THAPOTEXHUUYECKUM COOPYKEHUEM.

3.4. KIACCHOUKALIUA IVIOTHH

[To BOIOX035IICTBEHHOMY Ha3HAYEHMUIO:

®BOJIOTIOITbEMHBIC (CIIyKaT 11 OTHOCHUTEIBHO HEOOJBIIOrO IMOJHS-
THSI YPOBHSI BOJbI B peKe, JJIsl YJIy4IIEHUs YCIOBUH BOJI03a00pa, Cyl0-
XOJICTBA U T.IL.;

®BOJIOXPAHUJIUIIHBIE BO3BOJSAT JJISI CO3JIaHUS BOJOXPAHWIIUIL U
HAKOTUIEHUS BOJIbI ISl MOCIIEIYIOIIEr0 PAcX0J0BaHUS €€ 10 Mepe HaJ00-
HOCTH. DTO OOBIYHO JIOCTAaTOYHO BBICOKHE IUIOTUHBI, 00Opa3yrolme KpyI-
HbIE BOJIOXPAaHWJIUIIA, MCKYCCTBEHHO PETYJHPYIONIME U Mepepacupee-
JSIIOIIUE PACXO]l PEKU MO CEe30HaM Tojia (CE30HHOE PEryJIMPOBAHUE) WU
Ja)ke B TEUCHUE psijia JeT (MHOTOJIETHEE PEryJIMpOBaHue).

I[To BbIcOTE: HU3KOHaNOpHKIE (10 10 M), cpennenanopusie (0110 g0 40

— 50 m), BeicOKOHanopHkbIe (0osee 40 — 50 m).

[To ruapaBauueckoMy NpU3HaKY (T.€. IO YCJIOBUSIM MPOITYCKa BOJIbI):

®BOJIOCTMBHBIE (TIO3BOJISIIONINE TIEPETIUMB BOJbBI 4Yepe3 T'peOeHb WIH
UMEIOIIME CIEIUAJIbHBIE BOJOCIMBHBIE OTBEPCTHS),

erTyxXue (4epe3 KOTOPhIe HEBO3MOXKEH MPOIMYCK BOIbI).

[To ycnoBusiM pabOThI UM KOHCTPYKTUBHBIM TpU3HaKaM (puc. 3.5):

eTpaBUTAIIMOHHBIC TUIOTUHBI (3EMJITHBIC, KAMEHHBIC, IEPEBSIHHbBIC, Oc-
TOHHBIE) XapaKTEPU3YIOTCS TEM, YTO MX YCTOMYHMBOCTH MPOTUB CIBHUTA
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o0ecrieuynBaeTCs B OCHOBHOM CHJIAMHU TPEHHS MEXIY MOAOIIBOM IIOTHHBI
¥ TPYHTOM OCHOBAHMSI, IPOTIOPIIMOHAIBHBIMU BECY COOPYKEHUSI,

®apOYHbIC TUIOTUHBI (IPEUMYIIECTBEHHO OCTOHHBIC) MPEICTABISIOT
coOol B TUTaHE KPUBOJIMHEHHYIO CTEHKY, pabOTaOIIyI0 KaK CBOJ, KOTO-
pBIii yepe3 CBOM MATHI MEPEAAET TOPU3OHTAIBHOE JABJICHUE BOJbI MOUTH
MOJTHOCTBIO CKAJIBHBIM Oeperawm;

®KOHTP(POPCHBIC MIOTHHBI (MPEUMYIIECTBEHHO >XEJI€300€TOHHBIC U
OCTOHHBIE) COCTOSIT U3 IJIOCKUX, APOUYHBIX MU MACCUBHBIX MEPEKPBITUH,
HEMOCPEICTBEHHO BOCIPUHUMAIONIMX JIABJICHUE BOJbI, U CTEHOK-
KOHTP(HOPCOB, CIyXkKaITUX OMOpPaMu sl IEPEKPHITHIA,

®aHKEPHBIC TUIOTUHBI COTPOTUBIISIOTCS CABUTY B OOJBIION Mepe OJia-
roiapsi 3aJeJIKe KOHCTPYKIHMH B OCHOBAaHHE C IOMOUIBIO YCTPOMCTBA
CBaHOTO, IIMTYHTOBOT0 (hyHIaMEHTAa, INTyOOKOTro 3y0a, CTAIbHBIX TPOCOB.

Puc. 3.5. CxeMbl IOTHH: @ — TpaBUTAIMOHHAs; 0 — apodvHas;

6 — KOHTp(OpCHAs; 2 — aHKEpHas

ITo Marepually, U3 KOToporo BO3BOIAT COOPYKCHUC: 3EeMJIAHAA NJ10-
muHa NpeACTaABIIACT co00¥l HaCHIIb TpancuCugaJIbHOro ImorncpeuUHoro cce-
YCHUS U3 OAHOPOIAHBIX HJIX PA3HOPOAHBIX I'PYHTOB.

3eMIIIHBIC MIOTUHBI — HWCKIIIOYHUTEIBHO IMPOKO paClpOCTPAHCHHBIC

TUAPOTEXHUYECKUE COOPYKEHUSI, MPUMEHSIEMBbIC MPU TMOIMOPHBIX COOPY-
KEHMSIX BceX Ha3zHaueHui. [IIupokomy pacnpoCTpaHEHUIO HUX CIIOCO0-
CTBYIOT IIPOCTOTA BO3BEJCHHUS, HAJEAKHOCTh U JIOJTOBEYHOCTh B IKCILTya-
Tallid, BO3MOXHOCTh BO3BEJICHHMS W3 OUYEHb OOJBIIOTO pa3zHOOOpa3us
MECTHBIX MaTE€pHaJIOB (TPYHTOB) M MPAKTUYECKU HA JIIOOBIX JaXe CaMBbIX
C1a0BIX OCHOBAHUSX, & TAKKE OTHOCUTEIIbHAS JCIIEBU3HA.

JI71s1 3eMIISTHBIX TIJIOTHH XapaKTePHO:

- YCTOMYHUBOCTH JJOCTUTAETCS €€ OOJIBIIIMM BECOM;

- TEJO 3eMJISTHOM TUIOTUHBI MOXXHO BO3BOJIUTH U3 TECKOB, CYIECEH,
CYTJIMHKOB M TJIMH, NPU COJACPKaHUU B HUX He Oojee 1% opraHuyeckux u
3% BOJIHOPACTBOPUMBIX BEIIECTB; BEAETCS TUIATEIbHBIN KOHTPOJIb 3a Ka-
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YECTBOM TI'pyHTa (IJIOTHOCTHIO, BOAOIPOHUIAEMOCTBIO U JIPYTUMU CBOM-
CTBaMH );

- BOJONPOHUIIAEMOCTh MaTepualia Teja IJIOTUHBI CO3/1a€T YCJIOBUSA
JUIsL pa3BUTUA (QUIBTPALIMOHHOTO MOTOKA; MPU (PUIBTPAIIMU MPOUCXOJAUT
YIUIOTHEHHE TPYHTA, YTO YBEJIMYMUBAET YCTOMUUBOCTH OTKOCA; MPU OBICT-
POM OIOPONKHEHUU BOJIOXPAHWIMIIA — PA3YIUIOTHEHUE TPYHTA U CHUXKE-
HHE YCTOMYMBOCTH,

- 3eMJIAHBIC TUIOTHHBI BCETJa SBIISIOTCS TUIYXMMU UM BO H30€KaHHE
pa3MbIBa U pa3pyLICHUS YE€PE3 HUX HE JOJKHO MPOUCXOJUTH MEPEIrBa
Bojbl. [loaTOMY WX CTposAT Bcerga ¢ rpeOHEM, pacmloOKEHHBIM BBIIIIE
MAaKCUMAJIbHO JOIIYCTUMOTO YPOBHS BOJBI;

- B COCTaBE€ THAPOY3Ja, Y KOTOPOrO 3HAYUTEIbHAS 4aCTh HAIIOPHOIO
dbpoHTa co3aaeTCs 3eMIISHBIMH INIOTUHAMHU, JOJKHBI OBITH MPEIyCMOTpE-
HBbI CHEIUaIbHbIE BOJOCOpPOCHBIE coOopykeHHUs. CONpssKeHHE 3eMIITHOU
IJIOTHHBI C BOJOCIMBHBIMHU COOPYKEHHUSIMH, & TAKXKE CYJIOXOJHBIMU H
IPYTUMH yCTPOMCTBAMM THUIPOY3JIA OCYHIECTBISETCS C MOMOIIBIO COMpS-
ralolnX yCTOEB, MPEACTABISIONIMX COOOM NOANOPHbBIE CTECHKH;

- BO u30exaHue BO3ZHUKHOBEHMS Cy(P(dO3uM Ha KOHTAKTE MEXKIY Te-
JIOM 3€MJISHOM TUIOTHUHBI U COIPATAIOMIUM YCTOEM B 3TOM MECTE IPENY-
CMaTpHUBAIOTCS LITOPHI, peOpa U APYrue KOHCTPYKIHH, YIJIUHSIONIUE MTyTh
dbunpTpanuu U odecrneyuBaroiue 0oJjiee IOTHOE U BOJAOHEPOHUIIAEMOE
COIPSKECHUE;

- IPU MPOCKTUPOBAHUM 3EMJIIIHBIX TJIOTUH OJHUM U3 OCHOBHBIX pac-
YETOB SIBJISIFOTCSA (DUIBTPALIMOHHBIE pacyeThl. IIpyu ux mpoBedaeHUU MNpU-
HAMAaeTCS BO BHHUMAHHUE BOJONPOHUIAEMOCTh HE TOJIBKO TEJIA COOpPYKE-
HUSI, HO ¥ TOJIIIY MOPOJI OCHOBAHUS COOPYKECHUS,

- 71 YMEHBIICHHUS MOTEepb BOALI Ha (QWIBTpAIMI0 B OCHOBAaHUU
yCTPauBaIOT MPOTUBOPUIBTPALIMOHHBIE 3JIEMEHTHI: 3yObs, COMPSTaIONINe
AIpO C HEMPOHUIIAEMBIMHU CJIOSIMHU OCHOBAHMS, 3aKJaJIbIBAlOT 3aBECHI,
IIITYHTOBBIE CTEHKU U T.II.

Kamennonabpochvie BO3BOIAT KaK HAa CKaJbHOM, TaK U HECKaIbHOM
OCHOBAHMH, TTPEUMYIIIECTBEHHO B TOPHBIX OOJACTSX, IJI€ MOKHO OpraHU-
30BaTh J00BIYY OOJBIIOrO KOJMYECTBA KaMHS BOJIM3U CTPOUTEIBLHOU
IJIOIIAIKU. YKJIaJIKa KAMHS B TEJIO TaKUX IUIOTUH MPOU3BOAUTCS O€3 mpu-
MEHEHHUS BSOKYIIUX MaTEPUAJIOB.

[1710THHBI 3TOTO TUTIAa OOBIYHO CTPOST TIIYXHUMH, U TIPOMYCK MaBOJAKO-
BBIX BOJI 00E€CIIEUMBAETCA CIEIUATBLHBIMU BOJOCOPOCHBIMU COOPYKEHUS-
MH, BXOJSIIUMHU B COCTaB THAPOY3JIa.
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OCHOBHYI0, HECYIIYIO YacTh TeJla IJIOTUH 3TOTO THIIA COCTABIISIET Ka-
MEHHasi HaOpocka, MPeACTaBIISIONIas COOOM CHILHOBOIONPOHHUIIAEMYIO
cpeny.

Jns ynepskaHusg TakuM COOPYKEHMEM HaIlopa BOJbI B BOJIOXPAHUIIHU-
e HEOOXOAUMO YCTPOMCTBO CIEIHAIBHBIX MPOTUBOMUIBTPAIIMOHHBIX
AJIEMEHTOB: PKPAaHOB, AuadparM, saep U T.1.

B kadecTBe Marepuana AJisi KAMEHHOW HaOpPOCKU UCTIONB3YIOT U3BEP-
’KEHHBIC WJIM OCAJOYHBIC MOPOJBI JIFOOOTO METporpauieckoro cocrana,
HO JIOCTaTOYHO MOPO30CTOMKHE, CJIa00BBIBETPUBAIOIIMECS U BOJHO-
HEPACTBOPUMBIE.

Kamennvie niomunsr BO3BOASATCS U3 KAMEHHOW KJIAJKM Ha pacTBOpE.
OHU UMEIOT B MOMEPEYHOM CEUCHUHU (PopMy Tpamenuu, HO ¢ 0oyiee Kpy-
TBIMM OTKOCaMH (4eM 3eMIIsiHbIC). BeTOHHBIE U KeIe300€TOHHBIE KaMEH-
HbIC TUIOTUHBI SIBJISIOTCS HaubOoJiee paclpOCTPAHEHHBIMU CPEIM KPYITHBIX
U CcpeaHux IIOTHH. [l0 KOHCTPYKTHBHOMY MPHU3HAKYy OHU MOTYT OBITh
pa3jeieHbl Ha TpaBHTAIMOHHBIC, apodHbIe, KOHTpopcHbIe. Dopma miTo-
THUHBI B TUTAHE MOXET OBITh MIPSIMOJIMHEHHON WM KPUBOJWHEHHOM.

MaccuBHbI€ TIJIOTHHBI COOPYXKAIOTCA U3 O€TOHA, 00JIaJAI0IIEr0 BOJI0-
HEMPOHUIIAEMOCThIO (IMUIOTHOCTHIO), JOCTATOYHOM IPOYHOCTHIO, JIOJITO-
BEYHOCTBIO U MOPO30CTOMKOCTBIO.

BricoTa coBpeMeHHBIX OCTOHHBIX IUIOTHH gocTuraeT oosee 300 m.

epessinnvie niomunsl B OCHOBHOM COOPYXalOT U3 COCHbL. Harpysku
OT BOJIbl BOCHPHUHHMMAIOTCS B OCHOBHOM JEPEBSHHOM KOHCTPYKIIUEH,
YCTOMYUBOCTH K€ MPOTUB CIABUra 00ECIIEUMBACTCS 3aJICJIKON €€ B OCHOBa-
HUE TMPU MOMOIIM CBail, a B PSHKEBBIX KOHCTPYKIUAX — 3arpy3KOM IpyH-
TOM. DTH TIJIOTHUHBI MOJJICP)KUBAIOT OOBIYHO HEOOIbIIINE HANIOPHI (OT 2 110

6 — 8 M), B peakux ciyyasx — 110 16 — 20 M (pspKeBbI€ MIOTHUHBI).

JlepeBsiHHBIE TIJIOTMHBI JECIIEBBI, HO HE JOJIOBEYHBI. B Hacrosiiee
BpEMSI OHU IPAKTUYECKH HE BO3BOIATCA.

[moTuHa, Kak BCSKOE THIPOTEXHUYECKOE COOPYKEHHE, HAXOIUTCS
O] TOCTOSTHHBIM BO3JI€MCTBHMEM BOJbI. OHA B CBOIO OYEPE/lb CYIIECTBEH-
HO U3MEHAET €CTECTBEHHBIM PEKUM TOI0 MOTOKA, KOTOPBIM OHA MEeperopa-
’KuBaeT. B BepxHeMm Obede CKOPOCTh NBMKEHHUS ITOTOKA YMEHBIIIAETCS, YTO

BbI3bIBACT BBIINMAJICHHUC BJICKOMBIX IIOTOKOM HAHOCOB, — IIPOUCXOJHT 3a-

WJICHUE BOJOXPaHUIINILA.

Jlnst perynupoBaHus YpOBHEW BOJABI B BEpXHEM Obede M Mmpomyckae-
MBIX PacXOJ0B BOJbI CIIY>KAT 3aTBOPBI, [IO3BOJISAIONIME 3aKPbIBATh WU OT-
KpbIBaTb BOJOCOPOCHBIE OTBEPCTHUSI TOJHOCTHIO WJIM 4acTU4YHO. Bomo-
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CJIMBHBIE OTBEPCTHUA OTIEISAIOTCS IAPYT OT Apyra ObIKaMu, KpalHHUE U3 HUX
HA3bIBAIOTCA YCTOSIMU M COMPSATAIOT IJIOTUHY ¢ OeperaMu WiIu COCETHUMHU
coopyxeHusiMu. [lo Bepxy OBIKOB M YCTOEB pacrojararoT CiIy>KEOHBIM
MOCT.

Casno-Illymenckas I'3C

CrtpoutenbcTBo: ¢ 1968 (HauaTa OTCHINKA MEPEMBIYEK KOTJIOBAHA)
0 1990 r. (BoAOXpaHHUIIUIIE 3aOIHEHO 0 MPOCKTHON oTMETKH 540 M.).
OdunmanbHO TIpUHATA B JKCIUTyaTaruioo Toibko B 2000 roxy (mpuxas
PAO «EB3C Poccum» ot 13.12.2000 r. Ne 690), xoTs BbeIpabaThiBajia
AJIEKTPOIHEPTHUIO ¢ KOoHIa 1980 r.

I'mapoarperarsli: 10 rugporenepaTopoOB HOMUHAJIBHOM MOIIHOCTH

640 MBT kaxJbiii, ¢ HOMUHAJIbHBIM HamnpsibkeHuem 15 750 B u ya-
ctoror Bpamienus 142,8 o6/muH. Macca ruaporenepartopa — 1860 T.,
BHEIIHUM auamerp cratopa — 14 800 mu. HoMuHaAnbHBIM pacyeTHBIN
Harop — 194 M. BoasiHOTO cTOI0A.

Boaoxpanuauie: oosem — 31,34 KMB, rrommans 621 kM2, Makcu-
MaJIbHBIM 0KUIAEMbIA TPUTOK BOJbI B BOJOXPAHUIUIIE B MIEPUO/] MTABO/I-
Ka ¢ BEpOsATHOCTHIO (ypoBHEeM oOecnieueHHocTr) 0,01% — 24 700 M/c, ¢
BeposTHOCTBIO 1% — 13 800Mm°/c.

[InotuHa: 6eTOHHAsT apOYHO-TPaBUTALIMOHHAS BBICOTOM 245, TIMHOM
1066, mupunoit B ocHoBanuu 110, mo rpeOHI0 — 25 M. Bkitoudaer JieBo-
OCpeXHYI0 TIyXyl 4acTb JJIMHOW 246,1, CTaHIMOHHYIO YacTh JJIMHOU
331,8, BogocOpocHyt0 YacTh MIMHON 189,6 U MpaBoOEPEXHYIO TIIYXYIO
qyacTh JynHON 298,5 Metpa. [yt ee coopyxenus norpedoBanoch 9 075
000 x° GeroHa. JHepreruyeckue napamerpsi: Momnocts — 6400 MBT
(BMecTe ¢ MaitHckuM ruapoysiioM — 6721 MBT), cpeanerogoBas BbIpa-
ootka 24,5 mupa kB1-u.

Pacxoa Boabl yepe3 MUIOTHHY: MAaKCUMAJIbHBIA ITPOEKTHBIA PaCXO0.l
BOJIbI Yepe3 BOA00OMHBIN Komoaer — 13 640 M/c, peasibHBIN (IPHU HEMOJI-

HOM OTKDBITHH 3aTBOPOB BOZocOpocoB) — 6000 — 7000 m*/c. Pacxox ue-

pe3 rujpoarperarbl Mpd HOMUHAJIBHOW BbIpaOATHIBAEMON MOIIIHOCTHU
cTaHuu — okono 3500 M°, mpu mMomuocTH 3950 MBT — 2100 M°/c. Bepe-
roBoii BojiocOpoc obecrieunBaeT aonoaHuTeabHO 4000 M°/C Ha Kaxplii
U3 JIBYyX IUIAHUPYEMBIX TOHHEJCH.

17 aBrycta 2009 r. B 00:20 (31ech u nanee BpeMs MECTHOE) Ha IMyJib-
te bparckout ['DC cinyumncs moxxap, KOTOPBIM BBIBEI U3 CTPOSI CUCTEMY
ca3u. B 00:31 ngucnerdep onepaTtuBHO-AUCHETYEPCKOTO YHPABICHUS
(O4Y) Cubupu Bmecto bparckoit HazHauun CasiHo-lllyiieHcKyto cTaH-
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I[MIO TJIABHOM B CUCTEME peryaupoBaHusi MollHOCTH CHOUPCKOM SHEPTo-
CUCTEMBI U MEPEBEI €€ HA aBTOMAaTHYECKOE yIpaBiieHue (Xots bparckas
I'DC pabotana ucnpaBHO, HM3-3a OTCYTCTBHS CBS3U ONEPATOpP ITOrO HE
3HaM).

o yrpa CIII'2C pabotana, HEMPEepbIBHO MEHSSI MOIIMHOCTH 3a CUET
MPEUMYILIECTBEHHO BTOporo arperara. [losicHumM, rugpoarperarbl CTaH-
MM MOTYT (PyHKIIMOHUPOBATHh B Pa3HbIX PEKHUMaX, MPUUEM CTAOUIIbHBI-
MU SABJISIIOTCS TOJIBKO ABa: | — mpu manoi otaaBaeMoii MmomHocTy u I —
OK0J10 HOMHUHaNbHOU. IIpomexyTtounsiii |l pexum cuuTaeTcs HEIITaT-
HBIM, TTOCKOJIBKY COMNPSIKEH ¢ MOUIHBIMHU ITYJbCAIUSIMU CTPYH BOJBI, IO-
CTymarouied Ha Jomarku TypOuHbl. OCOOEHHO OMacHO, KOTJa 4acToTa
ATUX MYJbCAIUM COBMAJIAET C YACTOTOW OMEHMS TJIAaBHOIO Baja arperara
(a Takue OuweHMs Bcerga NPHUCYTCTBYIOT H3-3a JIOPTOB B MeECTax €ro
KPEIUICHUS1) U BO3HUKAET pe30HaHC. 30HY || MHCTpYyKUHS MpeanuchiBacT
«IPOXOAUTH OBICTPO», HO O TOM, KaK JIOJTO arperat MOXeT B HEl Haxo-
JIUTHCSI, HE CKa3aHO HU CJIOBA.

BTopoii arperar, Ha KOTOpOM K 0€3 TOro OTMedYajach IOBBIIICHHAS
BUOpaIlys TJIaBHOTO Baja, HOUbIO 17 aBrycra omacHyto 30HY |l mpoxoaun
HIeCTh pa3. B pe3ynbrare HEMOCPEACTBEHHO IEpEe]l aBapHueil aMIUIUTyAa
BUOpalMM B KOHTPOJbHOUW TOuke Bo3pociua 3a 13 muH ¢ 0,6 1o 0,84 mu
Ipu OpeaesbHO JomycTuMoM ypoBHe 0,16 mMumumerpa (T.e. mpeBblIle-
HUE OBbLIO B IATH C JIUIITHUM pa3). Y mpu ouepeTHOM CHUKEHUU MOUIHO-
ctu u BxoxzaeHuu B 30HYy |l (B 8:13) ot Takoi BuOpanuu pa3pylininuch
y3JIbl KpEIJICHHs THUpoarperaTa — 1noji AaBjieHuem 212-MeTpoBOro CToJi-
0a Boasl 3Ty 1800-TOHHYIO MaxuHy noaopocuio 0osee yeM Ha 10 M.

Koneuno, mepcoHan o0si3aH ObuU1, 3a()UKCUPOBAB CTOJIb CHIIBHYIO
BUOpAINIO, OCTAHOBUTH 2-i arperat. OHaKO, BO3MOXKHO, UTO OH MPOCTO
O HE!l HUYEro He 3HAJl: CUCTEMA HEMPEPHIBHOIO BUOPOKOHTPOJIS, yCTa-
HoBJIeHHas juiib B 2009 r., He Obla MOJHOCTHIO BBEJEHA B JKCILTyaTa-
M0 — TOKa3aHUs JAaTYUKOB JIUIIL COXPAHSIUCH [JII UCTOPUU, KaK B
«YEPHOM SIIIUKE» caMoJIeTa.

Jlpyroii mopoK CHCTEMbl YHpaBJICHUS CTAaHIIUM — HE OBLIO Tpey-
CMOTPEHO aBTOMAaTHYECKOE aBapHUITHOE 3aKphITHE 3aTBOPOB Ha TpeOHE
IJIOTUHBI, Y€pe3 KOTOphIe BOJIa MOCTYMAeT B TypOWMHHBIE BOJIOBO/IBI.
BpyuHyro K€ MOJHOCTBIO 3aKPBITh 3aTBOPHI yaanoch Jmib K 9:30. To
€CTh MOYTH TMOJTOPa Yaca B pa3pylICHHBIN MAIIUHHBIN 3aJ1 MPOIosHKana
XJIECTaTh BOJA, 3a]IMBasi HIDKHUE €T0 3TaXH, IJI¢ B MOMEHT aBapUM HaXO-
JIAJIACh TMIOYTH BCS YTPEHHSISI CMEHA CTaHIIUH.

B pe3ynbTate nmorubau 75 denoBek, pa3pyllieH MaIllTuHHBINA 3aj1, u3 10
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arperaToB TOJBKO JiBa HE TPEOYIOT KalpeMOHTAa WM IOJHOW 3aMeHBI,
MAaCJSIHOE TIATHO pacTsAHyJIoCh 1o Enucero Ha 130 kM, U3-3a yero, kpome
BCEro IIPOYEro, BO3HUKIMW MHPOOJIEMBI CO CHAOKEHHEM BOJOM MHOTHX
HACEJICHHBIX ITYHKTOB.

[InoTrHA B HAcCTOsALLIEE BPEMS «JIEPKUTCS» 33 THO MAKCUMYM TPETHIO
CBOETO OCHOBaHMS. DAKTUUECKHU OHA YKE€ HE apOYHO-TPABUTALIMOHHAS, a
YUCTO apOyHasl.

3.4.1. Booocopocwi

BonmocOpockl MOTYT OBITh OTKPBITOrO (OEpPEroBOr0) WM 3aKPBITOIO
THIIA.

Omxpvimule Oepecosvie 6000COPOCHl MOXKHO CTPOUTH HEMOCPE-
CTBEHHO OKOJIO TUIOTUHBI U TOT/Ia U3THUIITHSAA BO/Ia COpAaCchIBA€TCs B TOT KeE
BOJIOTOK, Ha KOTOPOM TIOCTpOE€HA TUIOTHHA. B Apyrux ciaydasx OTKPBITHIN
BOJIOTOK YCTPAaWBAIOT B YAAJICHUU OT IJIOTHHBI, TOTJa COPOC BOABI MPOM3-
BOJUTCS B KaKue-JIu00 Apyrue JAOJUHBI, MECTHBIC MOHWKEHUs peibeda u
T.11. OCHOBHBIMH 3JIEMEHTAMH OTKPBITOTO BOJOCOpOCA SIBJISIIOTCS MOJIBO-
TSN KaHal, BOJIOCIIUB, TACUTENIM SHEPTUU TTOTOKA U OTBOSIININ KaHAJL.

BongocnuB BomocOpoca oOBIYHO TIpeACTaBIsieT COO0N OETOHHOE CO-
OPYKEHHE IIUPOKOTro MpOoduis ¢ 3aTBOPAMH, PETYIUPYIOIIUMH TOPU3OHT
cpabotku, win 6e3 Hux. Boaa, mepenuBaroiascs 4epe3 BOAOCIHUB, OTBO-
JUTCSL B HIDKHUKM Obe(, 19 4ero coopyrKaeTcs KaHall C YCUIICHHBIM Kpen-
JICHUEM.

3axpvimvle 6000cOpPOCHl CTPOAT TPEX OCHOBHBIX THIIOB: IIAXTHBIE,
TOHHEJbHBIE U CU(OHHEIE.

[lTaxTHBIE BOJOCOPOCH YyCTpauBalOT OOBIYHO MPU COOPYKEHUU
BOJIOXPAHUJIUINIA B Y3KOW MOJIMHE C KPYTBIMH OOpTamu, CIOXCHHBIMHU
CKaJIbHBIMU MOpoAaMu. BogocOpoc 3TOro Tuma coCTOMT U3 BOJAOCIUBHOM
BOPOHKH (C 3aTBOpaMH I PETYJIUPOBAHUS YPOBHS BOJBI B BOJAOXPaHH-
JUIIe Wik 0€3 HUX ), aXThl U OTBOSIIETO TOHHEIIS.

ToHHEeNbHBIE BOTOCOPOCH OOBIYHO CTPOAT C (PPOHTAJIBHBIM 3a-
OOpOM BOJIbI B PACIIUPEHHBIN MOPTaJ TOHHENSA, 000PYIOBaHHBIN 3aTBOpa-
Mu. HakioHHass yacTh TOHHENS 4acTo SBISETCS O0€3HANOPHOM, a TOPU30H-

TAJIbHAS — HAIIOPHOM.

CudoHHBIE BOJOCOPOCH Hallle BCEro CTPOST B Teje TIIyxux Oe-
TOHHBIX IINIOTUH U JIMIIb U3PCAKa B TCJIC 3CMJISIHBIX TIJIOTHH.
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BriOop Tuma BomocOpoca MPOM3BOAMUTCS MOCIE€ CpPaBHEHUS BapHaH-
TOB, W MIPEATMIOYTEHUE, €CITU BO3MOKHO, OTJIA€TCS BOAOCOpPOCAaM OTKPBITO-
'O THIIA.

3.4.2. Booocnycku

Bojgocnycku mo uX KOHCTPYKIIMH MOKHO pa3AeiuTh Ha CIICIYIOIIHUE
TUMBI: TpyOUaThle, TOHHEIbHBIC, B BHJEC TNIYOMHHBIX OTBEPCTHUH MM OT-
KPBITOTO BOJOBHITyCKa. [IepBbie Tpy THIIA BOAOCIYCKOB BCETMa paboTaroT
KaK HaIlOPHbBIC COOPYKEHHUS, T.€. IOJHBIM CEUCHHEM.

TpyOuaTbie BOJOCIYCKH COOPYKAlOT IPU BO3BEJACHUHU 3EMJISHBIX U
KaMEHHOHAOPOCHBIX TUIOTHH ITyTEeM 3aKJIaJIKh JOHHBIX TPYO C B0O/103a00-
paMu OallleHHOT'O TUIIA WIIM 0€3 HUX.

ToHHENbHBIE BOAOCIYCKH IO YCJIOBHUSM CBOEH pabOThl BO MHOI'OM
CXOJHBI ¢ TpyOUaThIMH, HO pacliojiaraloT MX BHE TeJia MJIOTUHBI B MACCUBE
oepera.

Bri0op THIa BOJOBBINTYCKa 3aBUCUT OT BEJIUYUHBI PACUETHOTO PaCXo-
Jla, TUAMAa TUIOTHHBI, T€OJOTMYECKUX YCJIOBHUM M OOIEH CXeMbl OpraHu3a-
IIUM CTPOUTEIIHHBIX PadoT.

3.5. COOPYKEHHUA BOJHBIX IIYTEH U IIOPTOB

Cpenn BOIHBIX NyTEH pa3jinyarOT BHEUIHWUE W BHyTpeHHHE. [lepBbie
Y3 HUX CBS3BIBAIOT HAIly CTPAHY C APYTHMMHU CTPAHAMH, U 3TOT BUJ CBS3U
00ecreunBaeTcss MPEUMYIIECTBEHHO MOPCKUMU BOJHBIMHU MYTSIMH, TOTAQ
KaK BHYTPEHHHMHU BOJHBIMH IYTSIMU SIBJISIFOTCA MPEUMYIIECTBEHHO PEKH,
BOJOXPAHWINIIA, 03€pa U YACTUYHO MOPSI.

Mops, o3epa U peku, UCTOIb3YEeMbIE I CYJI0XO0JICTBa 0€3 BO3Beze-
HUS HA HUX THAPOTEXHUYECKUX COOPYKEHUH, CYIIECTBEHHO U3MEHSIOIINX
VX PEXKHUM, HA3bIBAIOT €CTECTBEHHBIMU BOJHBIMU IyTsIMU. KaHamnsl, BOJIO-
XpaHWINIIA U PEKHU, PEXKUM KOTOPBIX U3MEHEH BO3BEAECHUEM TMIAPOTEXHHU-
YECKHUX COOPYKEHUH, IPEACTABISAIOT COOON UCKYCCTBEHHBIE BOJIHBIC Ty TH.

Jns mpuHSATHS CYJTHOM Tpy3a WU JJIsl pa3rpy3Kd €ro CIyKUT MOPT —

CJIOKHBIM KOMIUIEKC COOPY>KEHHH U YCTPOMCTB, 00ECHEYMBAOUINNA CITO-
KOWHYIO CTOSIHKY CYJIOB W ITO3BOJISIFOIIUN BBITIOIHATH IEPErPy30UHbIS
omnepaiuu (¢ cyaHa Ha O0eper u 06paTHO). OOBIYHO B MOPTY pacMoiararoT-
Csl yCTPOWCTBA JJISI pEMOHTA CYJIOB M JJIsl YKPBITHS X BO BpPEMs IITOpPMA U

B IICPHUOI MCKIY HABUT'AIIUAMMU.
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Jlnst obecrieueHrs IBUXKEHHS 10 PeKaM 4acTo TpeOyeTcsl MpOBEICHUE
paboT 1o TMoAAepKaHUIO TUIYOWH, HEOOXOIUMBIX IJIs CyaoxojacTBa. [[ms
ITyOOKOBOJHBIX PEK ¢ HEOOJBITMMH B TEUCHHUE I'0j1a U3MEHEHUSIMH PEKHU-
Mma (HeBa, CBupb, AHrapa B €€ BEpXHEM TE€UEHHH, T. €. PEK, TEKYLIUX U3
O0JBIINX 03€p). DTO 0OBIYHO MUHUMAJIbHBIE PA0OTHI 10 YCTAHOBKE 3HAKOB
CYJA0XOJIHOM «0OCTaHOBKM.

[lepuona st oGecneueHrs HOPMaJIBLHOTO MPOXOXKIAEHUS CYA0B TpeOy-
€TCSl HEe TOJBKO YE€TKOE 0003HAUYCHHE CYA0X0AHOro (hapBarepa, HO U OIpe-
JeJICHHBIN 00beM padoT IO PEeryJIupOBaHHUIO IOTOKA. ITO MOTYT OBITH BbI-
IIpaBUTEIbHBIE COOPYXKEHHUS, 3eMyedeprnaTesibHble paboThl, @ BO MHOTHUX
CIy4asix U CO3/IaHH€ CHCTEM BOJIOMOABEMHBIX COOPYKEHUN C BOJIOXPaHU-
JUIIAMU U TIUTF03aMH.

Jlaxke Ha KPYMHBIX peKax BCTPEHAOTCSA MPETSITCTBUS JJIA CYJIOXO]-
CTBa: TMOJBOJHBIC NpPEAMETHl Ha (apBaTepax, MOPOTH, MEIHU, MEPEKaTHI.
[lepBbIM 1IaroM B OCBOCHHMM PEKH LISl CYAOXOICTBA SBIISCTCS COCTaBIIE-
HUE JIOIIMAHCKHUX U CYJOXOJHBIX KapT, HA KOTOPBIX OTMEYAIOTCS IUIECHl U
HIepeKaThl, a TAKXKe APYTUe dJIeMeHTHI pycna (puc. 3.6).

Puc. 3.6. CxemaTnyeckas Cya0X0IHas KapTa:

1 — dapsarep; 2 — miechl; 3 — mepekarbl; 4 — 3HAKU OeperoBoi

00CTaHOBKH; 5 — 3HaKH IJIaBy4Yeil 0OCTaHOBKHU

BerlnpaBiieHrne pek BeIeTCsa YeIIOBEKOM yxKe 0oJiee IBYX C MOJIOBUHOM
BEKOB U pa3pab0TaHO HECKOJIBKO CHCTEM MEPOMNPUSTHM, B OCHOBY KOTO-
PBIX TIOJIOKEHO UCIOIB30BAHUE TPAHCIIOPTUPYIOIIEH CITOCOOHOCTH BOIHO-
ro TMOTOKa, 00JaJaromiero MOBBIIIEHHBIMH CKOpPOCTsMH. [loaToMy TiiaB-
HBIM SIBJISIFOTCSL JIBA MpUHIMMNA: 1) CTECHEHHME pycia U 2) CTpyeHalpaBJe-
Hue. Cucrema, OCHOBaHHAas Ha CTECHEHUU pycia, BO3HHMKIA B CaMOM
Hayasie paOoT MO BBHIPABJICHUIO U MPeAyCcMaTpUBaia CO3JaHue MPOJ0Ib-
HBIX M TIOTIEPEYHBIX 1aMO, CY>KAIOIIUX PYCIIO.

ITo KOHCTPYKTHUBHBIM IIPHU3HAKAM BBIIIPABUTCIILHBIC CUCTCMbI ICIIATCA
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1a COOPYKEHHUSI YTSKEICHHOTO U 00JIErYeHHOro TUIOB. [lepBbie BO3BOAST
U3 TpyHTa, TIOPSYHOM KAk, a HamOoJiee TSKENble B BUAEC KaMEHHOU
HaOpocku. B HacTosimiee BpeMsi, KpoMe TOTO, MPUMEHSIOT CBaifHbIE, COOP-
Hble OETOHHBIE KOHCTPYKIMU (TJIaBHBIM 00pa30M ILIUTHI, OJIOKH), a TaKkKe
rpyHToacanbT U TPYHTOOETOH U T€OTEKCTHIIb.

Cpenu TsokenbiX (YTSDKCJICHHBIX) BBIPABUTEIBHBIX COOPYKCHHM
HauOoJIbIlIEe PACTIPOCTPAHECHUE MOJYUIIIM AaMObl U OEpEeroBbIE YKperuie-
Hus. J[amObl pacmosiararoT B BUJE KaK MPOJOJBHBIX U CTPYEHAIPaBIISIO-
IMX KOHCTPYKIIMW, TaK ¥ TMONEPEYHBIX IMOIy3amnpy, MIop U T.1I. (puc.
3.7). Ilpu cTpOUTENBCTBE TAKUX COOPYKCHHI YacTO MPUMCHSIOT THO(SKH
U3 TOJIMMEPHBIX CETOK, KOTOpPbIE HArpykKaloT KaMEHHOW WM TeCcYaHOU
HaOpockoi. Teno coopyKeHHs 4acTO MPOIIUBAIOT CBasMU. TrO(SKH, TaK
XKe Kak ¥ (palIuHbl, XOPOIIO COXPAHSIIOTCS MOJI BOJOM, MOITOMY HX YKJIa-
IBIBAIOT B HIDKHIOIO YacTh JAaMObl. beperoBbie yKperuieHHsl TakKe MOTYT
OBITH pa3HOM KanuTaabHOCTH (pHc. 3.8).

[Ipu sToM Hambosiee MOIIHOE KPEIUICHHE pacIoiaraloT B Mpesenax
TOPU30HTOB MPOXOXKICHUS JIEIOXO0/I0B, TAK KaK B 9TO BpEeMs PEYHOM MOTOK
B HauOOJIBIIICH CTEIIEHN MOXKET pa3pyiiaTh Oepera.

Puc. 3.7. BeimpaBnienue pyciia monepeyHbIMI | TPOIOJIbHBIMHA COOPYXKEHUsIMU: 1 —
npojosibHas 1amba; 2 — Tpacca CyI0BOr0 XOAa;

3 — momy3amnpy/sl

B npenenax ropo/ickoil WM OPOMBIILUICHHON TEPPUTOPUHN  (PYHKIIHIO
BBITIPABUTEIBHBIX OEPErOYKPEIICHUN BBIMIOJIHIIOT HAOEPEKHBIE.
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a — KaMEeHHOU HaOpocKoM; 6 — (amuHHBIMU TIO(IKAMHU 1 MOIIIEHHEM KaMHeM; 1
— MEXXEHHBIU TOPU30HT; 2 — Habpocka kamHs; 3 — dammHHbI TIOsK; 4 — JTBOM-

Has MOCTOBasi; O — MOJTrOTOBKA; 8 — pedyIupoBaHHBIN IPYyHT; 7 — TrO(QAYHAs

KJIaJIKa B BUJI€ KAMEHHOW HAOPOCKU WK (pallTMHHON TIOPSYHOMN KIIAJKU C MOIIIEHUEM
B BEpXHEH YacTH

3.6. KAHAJIbI

KaHaioM Ha3bIBalOT MCKYCCTBEHHOE OTKPBITOE PYCIO MNPaBHIbHOU
(GhOpMBI, TOCTPOCHHOE B BEIEMKE WJIU B HACBINH TPYHTA.

[To Ha3HAYECHUIO PA3IUYAOT KaHAIBI CYJOXOJHBIE, UPPUTALIHOHHBIE
(0OBOIHUTEIBHBIC), OCYIIUTEIbHBIC, SHEPreTUUeCcKre (TTOABOIAIINE BOTY
K TUJIPOAJIEKTPOCTAHIUM), BOJONPOBOAHBIE U KOMOMHUpPOBaHHbIe. HazHa-
YeHHE KaHalla OmpeJeliseT ero pasMepesl. B HacTosiiieMm maparpade pac-
CMaTPHUBAIOTCS TOJIBKO CYA0XOJIHBIC KaHajbl (puc. 3.9).
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Puc. 3.9 IIpononasHoe ceueHne kaHaaa UM. MOCKBBI

CynoxonHble KaHaibl M0 (OpMe U pazMepaM MONEPEYHOr0 CEYEHUS
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JIOJKHBI 00€CIIeYnBaTh OCCIPENATCTBEHHOE MPOXOKICHUE MO0 HUM CY/IOB,
NEepEeIBMKEHNE TUIOTOB U T.M. OHU MOIPa3AEIISIIOTCS HA KaHAJIbl MOPCKHUE U
BHYTPEHHEIO IUIABaHUs, MPUUYEM MEPBbIC OTIWYAIOTCA OT BTOPHIX OOJIb-
MM pa3MepaMH MOMEPEYHOTO CEUYEHUS U 3HAYUTEIbHBIMU TTyOMHAMH.

Bce cyaoxoiHbIe KaHAIIBI JETATCS Ha COCAMHUTENbHbBIE, TOJAXOIHbBIE U
00XO/HBIE.

CoenuHuTeNbHBIE KaHATIBI CTPOAT IJII MOPEU WM CMEXHBIX Oaccei-

HOB peK. OHU 0OBIYHO BKJIIOUAIOT B €051 TaKUE COOPYKEHUSI, KaK TIOTH-
HbI, IITI03bl, HACOCHBIC CTAHIIMM M JPyTHE, KOTOPHIE CO3JAI0T HCKYC-
CTBEHHBIC BOJOXpaHUIUIIA U Obe(bl, 00ECIeUnBaIONINEe BO3MOXXHOCTH
MIPOXOXKACHUS U MaHEBpUpPOBaHUS cyAoB. [Iutanue stux 6nehoB odecre-
YUBACTCS MOJKAYKON BOJBI HACOCHBIMM CTaHIUsAMU. [IpuMepamu Takux
KaHaJIOB B HAIIEH CTpaHE CIyXaT KaHal MM. MOCKBBI (COEIUHSIOIINI
Boury ¢ MockBoli-pekoit), Bonro-JloHckol (coenunstomuii pexu Boary u
Hlon) n benomopcko-bantuiickuii kananbel, Bonro-bantuiickuii BOIHBIN
nyTh U Jp. [logoOHbIE cOeMMHUTENBHBIE KaHAIbI UMEIOTCS BO DpaHiuu,
CIIA wm gpyrux crpaHax. KpynHeHIIIMU MOPCKHMHU COE€IUHUTEIbHBIMU
kaHanamu saBisitoTcs Cyankuid, Kunbckuii (puc. 3.10, a), [Tanamckuii (puc.
3.10, o).
[TogxomHble KaHAbl YCTPAUBAIOT JIJIs1 TOAXO/Ia CYAOB K MOpTaMm, JJisi BXO-
Ja B YCThSl PEK, IS MOAXojaa K muio3aMm. Cpeau MOJIXOJHBIX KaHaJIoB
MHOIO MOPCKHX, HampuMmep KaHaibl i mnoaxoaa K CaHKT-
[TerepOyprckomy u KanuHuHTpajgckoMy mopTam, Uisl BXOJIa B YCThE PEK
Bousiru u Ypana u np.

OO0xo/aHBIE KaHAIBl COOPYXKAIOT I 00X0Ja KaKOro-iubo MpernsT-
CTBUSI MPU ABWKEHUU CYJIOB U MOTYT OBITh KaK CO IILII03aMH, TaK U 0€3
HUX. TUNMUYHBIMU PUMEpPaMU OOXOIHBIX KaHAJIOB sBJIsitoTCS [Ipuiamox-
ckui, OHeXXCKUW 1 beno3epckuii, MO3BOJIAIONIME PEYHBIM CyJaM 00XO0-
JUTh KPYITHBIE 03€pa, B KOTOPBIX 4acCTO ObIBA€T HEOJArOMPHUATHBIN BETPO-
BOJTHOBOM PEKUM, MEIIAIOIINN HOPMAJILHOMY CYJI0XOJICTBY.

[To OTHOLIEHHIO K €CTECTBEHHON MOBEPXHOCTH MECTHOCTH, MO KOTO-
POl MPOXOAUT KaHaJl, JIOKE €ro MOXET pacroyiaraThbCs HUXKE ITOM Io-
BEPXHOCTU B TUIyOOKOM mim menkou BeieMke (puc. 3.11, a, 6), a Takxke B
noytyBeleMKe-TiostyHachinu (puc. 3.11, ). Ilpu mepecedeHun oBparoB u
JOJIMH PEK WHOTJA KaHall MPUXOJUTCS IMOJHUMATh BBHIIIE €CTECTBEHHOMN
IIOBEPXHOCTH, pacroiiaras ero B Haceinu (puc. 3.11, 2).

Takoe pelieHue, Tak *Ke Kak U pacrojioKEeHUe KaHaia B ITyOOKOH BhI-
€MKe, SIBJISIETCS TSDKEJIBIM U TpeOyeT MPOBEIeHUs OONbIINX 00bEMOB 3EM-
JSTHBIX padoT.

57



+20m +48x

a

s

g

é Baarziicrs
MO pa

p. usfia

6
R y Trxail oxesd
Armaprazecinii  +12,20x 185
akeas —— RS
+0w. Hoxou 1 ! e
s NG \\\j ,'i\\i’i,’\\\'ﬂt:72(\.:k .
~12,50

Puc. 3.10. Mopckue coeTMHUTENbHBIE KaHabl: @ — KuibCKuii;

6 — ITlanamMmckuii

Ly e ol
Puc. 3.11. Tlonepeunsie mpod i KaHAIOB:

a — BTIyOOKOH BEIEMKE; 0 — B MEJIKOW BBIEMKE; 8 — B ITOJYBBIEMKE - ITOJTYHACHI-
M1; 2— B HAChIU; | — OEpMbl; 2 — KIOBETHI;

3 — mpoTUBOGUIBTPALIMOHHBIE KPaHBI
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Y CTOMYMBOCTE OTKOCOB KaHajla, 3aBUCAIIAS MPEKIE BCETO OT TE€O0JIO-
TUYECKOT0 CTPOEHUS MACCHUBA IMOPOJ, CIATAIOIIMX OTKOC, U UX MEXaHUYe-
CKHUX CBOMCTB, IpeACTaBIsieT cOO0OM CIOXHBIN Bompoc. B mpeaenax yactu
OTKOCa, 3aTOIJICHHON KaHaJIOM, OJJHUM M3 BaXKHBIX (PAKTOPOB, OMpees-
IOIUX YCTOWYMBOCTh, SBIIAETCA Pa3MbIBAIOWIAS JIESTEIBHOCTH ITOTOKA,
JBUTAIOIIEr0Cs N0 KaHaly. bojiee BBICOKO pacIioiokKEeHHas 4acTh OTKOCa
IIPOEKTUPYETCH KaK OTKOC BBIEMKHU, HO C YYETOM I'MAPOAUHAMUYECKUX CUJI
IPYHTOBBIX BOJ, IPEHUPYEMbIX BBIEMKOM (€CJM TAKHE BOJIBI UMEIOTCH).
Tpacca kaHana B miaHe JOJDKHA OBITh 10 BO3MOXKHOCTH MPSIMOJIMHEHOIA.
OpHako Ha MPaKTUKE OHA BCErja MMEET MOBOPOTHI M WU3THOBL. J[si TOro
4YTOOBI CYyJHO MOTJIO MPEOJOJETh ATH 3aKPYIJICHHS, UX PAANYC NOJKEH
OBITh HE MEHEE TPEX JIIMH CYJIHA.

3.7. LIUTIO3bI H CY0IIOABEMHHKH

[[Inro30BaHME pEK — OJHO M3 OCHOBHBIX MEPOIPHUITHN, KOPEHHBIM

00pa3oM yJIy4yHIarolux CyJ0X0HbIe yca0oBUa. OHO COCTOUT B MOCTPOMKE
IJIOTUH, MOJHUMAIOIINX YPOBEHb BOJbI Ha OMPEAECICHHOM YYacCTKE PEKH,
Y KaMEPHBIX LUTI030B, 00ECTIEUNBAIOIINX MIEPEXO0]] CYJHA C OJHOTO YPOBHS
Ha pyro# (puc. 3.12).

Jlnst obecrieueHns HEOOXOIUMBIX CYJOXOJHBIX TIIYOMH B MEKEHHOE
BpeMs Ha ILIF030BAHHOM YYaCTKE PEKU BO3BOJUTCS PAJ IJIOTUH CO IILTIO-
3amu Tipu HUX (puc. 3.12). MecTomnonokeHne u BHICOTY ITUX COOPYKEHUH
BBIOMPAIOT TaK, 4TOOBI MOAMNOpP, CO3/IaBAEMbIi HUKEPACTOJIAraeMoO II0-
TUHOW, PACHPOCTPaAHsUICA N0  BblIepacnosaracmMon. HMHxkeHepHo-
r€0JIOTUYECKUE YCIOBUS SIBISIOTCS OJTHUM U3 OCHOBHBIX M YAaCcTO pEIIaro-
nmx (akTopoB B BHIOOPE MECTa PACHOJIOKEHHSI THUIPOY3Ja, a CleI0Ba-
TEJbHO, U ONPECTSIONMMH B YCTAHOBJICHUHU BBHICOTHI TIJIOTHUHBI.

[110THHBI CO NITI03aMU JEISAT PEKY Ha Psii COMPUKACAIOMINXCS MEXITY

co0oit ydyacTkoB — ObedoB. Ilo OTHOIIEHHIO K IUIOTUHE pPa3IMYaroT:
BEpXHHM Obe — yYIaCTOK PEKH, PACIOJOKECHHBIN BBIIIEC IO TCUCHHUIO, U

HWDKHUM Obe( — pacrooXKeHHbIA HUXKE TIIOTUHBI.

CynoxoaHbIM KaMEpPHBIN IUTI03 MPEACTaBIIeT COO0M HAlopHOE TH-
POTEXHUYECKOE COOPYXKEHHUE, MPEAHA3ZHAYCHHOE I MPOMYyCKa BOJHOTO
TpaHCIOPTa U3 0JIHOTO Obeda B Apyroi (puc. 3. 13).
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Puc. 3.12. Cxema 1UTI030BaHUS PEKU:

a — TPOAOTLHBIN Mpoduiak; 6 — TuiaH; 1 — TIoTHMHA; 2 — TUT03; 3 — KaHam; 4 —

MEKCHHBIN YPOBCHD IIOCJIC HIJIFO30BAHUAI; 5 — MEXCHHBIU YPOBCHDb O HIJIFO30BAHHA;

6 — dapsarep 10 MUTFO30BaHNUS;

7 — dapsartep mocie NUTFO30BAHUS
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Puc. 3.13. CynoxoaHblii KaMEepHBIN TUTIO3:

1 — BepxwHss rojioBa; 2 — BOpPOTa; 3 — HIDKHSS royioBa; 4 — Kamepa; S — BOJO-
IIPOBOIHAS Tanepes; 6 — mopor (KOpoJjib); 7 — HaIop IUII03a
[111r03 COCTOUT U3 KaMepbl, B KOTOPOU PacnoiararoTcs cyaa BO BpeMs
IUII030BaHUs, U BEPXHEM U HUXKHEW TOJIOB, COCIUHSIOIINX KaMepy C
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BEpXHUM M HIDKHUM ObeoM. B romopax murro3a pacrojiararorcsi BOpoTa
WM 0COOBIE 3aTBOPHI, 00CCIICUMBAOIINE MOIIEP)KaHUE B KaMepe HYKHO-
IO YPOBHS BOJbI M OTKPBIBAIOIIHMECS IS IIpomycka cymoB. JlIs HamoaHe-
HUAS W OMOPOXHEHUS KaMepbl yCTPauWBaOT BOJOIMPOBOAIINE TaJepeH,
000pyAO0BaHHBIC COOTBETCTBYIOIIIUMH 3aTBOPHBIMH YCTPOUCTBAMH.

PacnonararoT muiro3el 100 B pyclie PEKH Yy OJIHOTO M3 Oeperos, B
BEpXHEM WJIM HIDKHEM Obede, mnbo B 06BogHOM KaHaie ( puc. 3.14). Cy-
JIOXOJIHBIC IIJII036I B 3aBUCHMOCTH OT HAropa M MPOIyCKHOM CITOCOOHOCTH
COOPYKaOT PA3INYHBIX THUIIOB.

CoBpeMeHHBIC IUTIO3BI CTPOST M3 PA3IMYHBIX MaTepUaJIOB, B OCHOB-
HOM M3 O€TOHA W Kee300€TOHa, a TaKhue KOHCTPYKIIMH, KaK BOpPOTa, 3a-

TBOPHBI U T.I1., — M3 MCTAJlJIA.

Puc. 3.14. Cxema paGoThI IUTIO30BBIX BOPOT U 3aTBOPOB MPH IUTIO30BaHUU: | — mIu-
TOBBIC BOPOTa; 2 — BOJOMPOBOHAS Taliepes;

3 — CerMeHTHBIN 3aTBOP; 4 — TOJBOIHAS

Hanbonee 0TBETCTBEHHOM YaCThIO HUIIO3a SIBJISIOTCS ILIIO30BBIE BO-
pOTa UK JIPyTUE CHEHUaIbHbIC 3aTBOPHI, 00ECIEUNBAIOIINE MTPOMYCK CY-
JIOB B IIJIO30BYI0 KaMepy B 00paTHO. [10 KOHCTPYKITUU Cpear HUX pa3iiu-
4aloT JABYXCTBOpYAThIE WM OJHOCTBOpYATHIC, IIOCKUE MOIBEMHBIC WU
OITyCKHBIC, CETMEHTHBIE U CEKTOpHBIE (puc. 3.14). YacTh U3 HUX Bpalaet-

Csl BOKPYT BEPTUKaJIBHOM OCH (IByXCTBOpYaThi€), a OOJIBIIMHCTBO — BO-
KPYT TOPU30HTAIIBHOM.
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[Topsimok MUTFO30BaHUS B 3aBHCHMOCTH OT XapakTepa JIBMKEHUs (0]1-
HOCTOPOHHETO0 M JIBYXCTOPOHHEr0) ObIBaeT pasziuuHbiM. OpHaKo mnepen
IIUTFO30BaHUEM Kamepa J0JDKHA OBbITh MOATOTOBJIEHA W YPOBEHb BOJBI B
HEl JOJDKEH OBITh BBHIPOBHEH C YPOBHEM TOTro Obeda, OTKy/a HadyHETCS
JIBUKEHUE CYNOB. J{J1s1 9TOro OTKPBHITUEM BOAOMPOBOIHBIX Trajiepeit Mpoun3-
BOJIUTCSI HAMOJIHEHUE (Yepe3 BEPXHIO T'OJIOBY ILJII03a) UM ONMOPAXKHUBA-
HUE (4epe3 HUKHIOK TOJIOBY) KaMephl 1032 U MOCJIE 3TOr0 OTKPHIBAIOT
COOTBETCTBYIOLIME BOPOTA.

[Tocne 3axona cynHa B KaMepy BOPOTa 3aKpHIBAIOTCS U MPOBOJUTCS
OCHOBHAasl Omepalus IUIF030BaHUS: MPU MPOXO0Ja€ U3 HUXKHEro Oneda B
BEpXHUHN Kamepa 3aroiIHsIeTCs, a MPU MPOXOJe B 0OpaTHOM HAMpaBICHUU

— onopaxnupaercs. [locie BrpaBHUBaHUS YPOBHS B Kamepe ¢ Obedom,

KyJla UAET CYJHO, OTKPBIBAIOT BTOPBIE BOPOTA, U CYJAHO MOKUIAAET ILJIIH030-
BYIO KaMepy.

B psie ciyuaeB aiis nmepeBoja Cy0B U3 HUKHEro Obeda B BEpXHUN U
o0paTHO, a TaKXe M3 KaHaja, PacIloJiO)KEHHOTO0 Ha OJJHOM YPOBHE, B Ka-
HaJl, TeKYIIUN Ha JPyTroi BBICOTE, MPUMEHSIOT 0COObIE YCTPOUCTBA, Ha3hI-
BaeMbIC CyIonobeMHUKamMu (puc. 3.15).

Puc. 3.15. Cxembl Cy10TIOTHEMHUKOB:

a — THUAPABIMYECKOro; 6 — MEXaHUMYeCcKoro: | — MoAX0JHOM KaHaJl BEPXHETO
obeda; 2 — akBenyk; 3 — BOPOTa @ TOPIOBBIX YACTAX KaHAJA;
4 — BoOpoTa KaMmephl; 5 — kamepa; 6 — kaHan HUXKHero Obeda;
[ — MIaXThl THIPABIMYECKOTO MOJbEMHHUKA;

8 — momnaBok ¢ pepmamMu
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WX cTposT B TE€X ciaydasix, Korja Jjisl HUTF030BaHus B TOJ00HBIX YCIIO-
BUSIX B MHOTOKaMEpPHOM IILJTI03€ MOTPeO0BaIoCh ObI CIUIIKOM MHOTO Bpe-
MeHU. B Hacrosee Bpems B Poccuu ene AelCTBYOIUN Cy10TIObEMHUK
umeetrcs Ha Kpacnosipckoii ['DC u bpatckoit 'DC. B 06oux cinydasx cy-
JOIMOJbEMHUKHN MPEOJOJIEBAIOT PA3HOCTh B YPOBHAX MEXAY HWKHUM U
BepxHUM Obedamu, paBHyto npumepHo 100 M, U 3aMEHSAIOT MHOTOKaMep-

HBI€ IIIJTI03bI, C MPUMEPHO, 6 — 8 KaMepaMu.
3.8. IIOPThHI

[TopT — »TO NMpUOpEKHBIA MYHKT Ha Oepery Mops, o3epa WU PEKH,

UMEIOIIUNA MPUCTaHb U O0JIalatonuid yAOOHBIMU MOAXOJAMHU [IJIsi CYIOB.
Co cTopoHBI Oepera MopT I0KEH OBITh CBS3aH C CETSIMU JKCJIC3HBIX U aB-
TOMOOWJIBHBIX J0por. [lopToBO€ XO035HUCTBO, KpoME€ MPUYAIOB, JOIAKHO
UMETh BCE€ HEOOXOIUMBIE YCTPOMCTBA JJIS MOTPY3KH U Pa3TPy3KH CYJ0B U
MEePEerpy3Ku C CYXOIyTHBIX TPAHCIIOPTHBIX CPEACTB Ha CyJla U 0OpaTHO.
Kpowme Toro, B mopTy IOMKHBI OBITH YCTPONCTBA JIJIT OOCTY)KMBAHHS TaC-
CaXXUPOB, CKJIAJbI JIJII XpaHEHUS TPY30B, COOPYKEHHUS IO HABUTAITMOHHO-
My OOCITY>KMBaHHIO CYJIOB, a TAaK)Ke CITy>KOBI CHA0KEHUS TOTIJIMBOM, BOJAOM
1 MarepuajaMu. B 1enoMm mopT mpeacTaBiseT coOOM CI0XKHBIM TpaHC-
MOPTHBIN y3ell, 00JaJaloIuil B COBPEMEHHBIX YCJIOBHUSX BBICOKOM CTETe-
HbI0 ME€XaHHW3alMU MOTPY30YHO-Pa3rPy30YHbIX padOT, CIOKHBIMU KOMMY-
HUKAIUSIMU, & TaKXKe CPEJICTBAMU CBSI3U U CUTHAJIU3AIIUH.

JInst BbITIOTHEHUST CBOUX (DYHKIIUM MOPT JOJDKEH UMETh YI00HYIO aK-

BATOPHUIO — BOAHOC ITPOCTPAHCTBO B IIPCACIIaX I'PAHUILL ITOPTA, COCTOALIYIO

N3 BOJAHBIX rmomaz[eﬁ, CYAOBBIX XOOOB M IIOAXOAOB K IIpUYajiaM, UMCIO-
mMuUuX J0CTATOYHBIC I‘.HY6I/IHBI " IIUPHURY 1A 6CCHpeHHTCTB€HHOI‘O mpoxoaa

U MaHCBPHUPOBAHU:. KpOMC TOTO, IOPT HOJIZKCH UMCTH peﬁ):[ — YacCTb aK-

BATOPUH 3a MpEJeIaMu CYJOBOTO XOJa, II€ Cyla MOTYT OTCTauBaThCs U
I'7Ie MOKHO MTPOU3BOJIMThH Pa3IMuHbIE ONepaluu Ha miaaBy. Ha Gepery nmopt
JNOJDKEH MMETh TEPPUTOPHIO, MPUMBIKAIOIIYIO K aKBATOPHUM, TAE pa3Me-
HIAIOTCS IOPTOBBIE COOPYKEHUSI, TPOU3BOJACTBEHHBIE, aIMUHUCTPATUBHBIC
1 KOMMYHaJIbHBIEC 3[aHUSI, 4 TAK)KE MOABE3/IHbIC IYyTH K MpHUYaiaM, CKJa-
JaM U IPYTUM CITy>K0aM mopTa.

[IpuyanbHbiil GPOHT MOPTA COCTOUT W3 OTACIBHBIX MPUYATIOB, 000PY-
JNOBAHHBIX YCTPOMCTBAMH I IIBAPTOBKU CyJHA U MEXAaHU3MaMH IS I10-
IPY304HO-PA3rpy304YHbIX pabOT (B TOM YHUCIE W ISl MOCAJIKU U BBICAIKU
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MaCCaXKUPOB).

Bce mopThl MOXHO pa3feiuTh HAa JBE OCHOBHBIE TPYIIIBI: MOPTHI
BHYTPEHHUX BOJHBIX MYTEH U MOPCKUE MOPTHI.

[Io pacmnonoXeHUI0 OTHOCUTENIBHO PyClia PEKH MHOPTHI JENATCS Ha
pPYCJOBBIE, BHEPYCIIOBbIE M CMENIAHHbIE. B pycioBoM mopTy npuydaibl
pacrnojiaraloTcsi BI0oJb OAHOTO Wiu oboux Oeperos (puc. 3.16), Torna kak
BO BHEPYCJOBOM OHHM MOMENIEHBI B 3aJMBE, 3aTOHE WJIM B UCKYCCTBEHHO
BBIPBITOM KOBIIIE BHE pyCJa PEKU M COEAUHSIIOTCS C HUM CHEUHUATbHBIM
CYyIOBBIM XOJI0M. B mopTy CO CMEIIaHHBIM PACHOJIOKEHUEM MPUYAIIBI
000pYIyI0TCSl KaK B OCHOBHOM pYCJIE€ PEKH, TaK U B 3aTOHE, 3aJUBE WU
HCKYCCTBEHHOM OaccelHe.

Mopckue mopThl, Tak K€ KaKk ¥ MOPThl BHYTPEHHUX BOJHBIX IyTEH,
MOTYT pAacloJiaratbCsi B PA3JIMYHBIX YCJIOBHUSX: B €CTECTBEHHBIX 3alllU-
IICHHBIX WJIM YaCTUYHO 3AIlUIICHHBIX OT BoJIHEeHUs OyxTax (puc. 3. 17, a);
Ha OTKPBITOM MOpPCKOM mnobepexnbe (puc. 3.17, 6); B yCThAX CYI0XOMHBIX
PEK; BHYTPU TEPPUTOPHUHU, PACIIOTO0KEHHON HA UICKYCCTBEHHBIX KaHalax.

[TopThl, pacnionaraemMble B XOpOUIO 3AIIMIIEHHBIX OT BOJHEHHS €CTe-
CTBeHHBIX OyxTax (BmamuBocTtoxk, MypMmaHCK u np.), HE TpeOyIOT BO3Be-
JE€HUSI OrpaJuTEIbHBIX COOPYXKEHHI, TOrJa KaK pacrojiaraéMble Ha OT-
KpbITOM nooepexne (Coun U Ap.) NOTKHBI 3alIHUINATHCS CHEIUATBLHO BO3-
BEJICHHBIMU JaMOaMu, MOJIaMU, BOJIHOJIOMaMH.

MHorue nopTsl pacnoyiiaratoT ¥ B YaCTUYHO 3aIIUIIEHHBIX €CTECTBEH-
HbIx Oyxtax (HoBopoccuiick, Onecca u Ap.) WiK JaryHax, OTAaJIEHHbBIX OT
Mopsi miecuaHou kocol (MnpuueBck okosnio Oneccel, bantuiick u ap.). B
ATOM cliydyae 0O0bEM 3alIUTHBIX MEPONPUSITUN OKA3BIBAECTCS 3HAUYUTEIHHO
MEHBIIIUM, YEM JIJIs1 IOPTOB HA OTKPBITOM MOOEPEXKbE.

YacTo mopThl pacmoiaraloTcs B YCThIX PEK WM Ha HEOOJIBIIIOM pac-
crtosiHuM BBepx 1o peke (Cankr-IletepOypr, Apxanrensck, JIonaoH, I'am-
Oypr u ap.), B OTACJIBHBIX CiIydasX Ha 3HAUUTEIbHOM pacctosHuu (Ily-

nuHka u Urapka Ha Enncee, Monpeans Ha p. CB. JlaBpeHTHns — mnocien-
HUl Ha paccTosinuu cBbiiie 1300 KM OT yCThs).
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Puc. 3.17. Mopckue nopTsi:

a — B IMOJYy3alIUIIEHHBIX OYXTax; 6 — Ha OTKPHITOM MOOEPEKbE
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3.9. IIOPTOBBIE TH/I[POTEXHUHYECKHE COOPYKEHHUA H
HABEPE/KHBIE

Cpenu pa3zHOOOpPa3HBIX COOPYKEHHM COBPEMEHHOI'O MOPTa OCHOBHBI-
MU SBJISIFOTCS THAPOTEXHUYECKUE COOpyKeHUs. [lo cBoeMy Ha3HAUYEHUIO
OHM Pa3JCJISIOTCS Ha: BHEUIHUE OTPAJUTENIbHBIE (MOJIbI, BOJHOJOMBI, Jie-
JO3AIIUTHBIE W T.I.), CIyXallWe IS 3alIUThl MOPTOBBIX AKBATOPUU U
MOJXOJI0B K HUM; MpHUYaIIbHbIC, BO3BOJUMBIC HEMOCPEACTBEHHO y Oepera
(HabepexHbIe) U BOJIM3U HETO (3CTAaKa/Ibl, TUPCHI); OEpEeroyKpenuTeIbHEIE,
3allMIIAIOIINE YYacTKU Oepera OT pa3pyllieHUs] BOJHAMU WM TEUEHHUEM;
CYyIOPEMOHTHBIE (3JUIMHTH, CIIUIbI, JOKH), CIYKAIIKUE JIJI TOAbEMA CY/IOB
U3 BOJbI HA BPEMSI PEMOHTA.

[To ycrnoBusiM onupaHusi HA OCHOBAHUS MOPTOBBIE THIPOTEXHUYECKUE
COOPYKEHHSI MOTYT OBITh TPABUTAIIMOHHOTO THUIA, CBAWHBIMU UK COOPY-

KCHUSIMHU Ha CIIOKHOM OCHOBAHMU. FpaBI/ITaHI/IOHHBIG — OTO TAXKEJIbIC CO-

OPYXEHHUSI, YCTOMYMBOCTh KOTOPHIX OOYCIIOBIUBAETCS MX OOJBIIMM Be-
COM; OHU MOTYT OBITh CIUJIOIIHBIMU WJIM B BHUJE OTACIBHBIX MACCHUBHBIX
OMop, CBSI3aHHBIX BEPXHUM CTpoeHHuEeM. CBaliHbIE MOPTOBBIE COOPYKEHUS

— 970 1100 TOHKHE (IIMYHTOBBIE) CTEHKH, JIMOO CBailHbIE POCTBEPKU C

9CTaKkagaMu U T.II. HpI/I CJIOKHBIX OCHOBAHHAX IMPUMCHAIOT CBAA 000JIOYKH
OOJIBIIIOTO ANAMCTpa, OIMYCKHBIC KOJIOAUbI HUJIH KCCCOHBI, 3aFJIY6JI$[eMBIC
HHKE JHA BOJOEMA.

3aI_III/ITHI)Ie orpaauTCIIbHBIC COOPYKCHUA, CTOAIUC U30JIUPOBAHHO OT

6epera, Ha3bIBAKOT BOJIHOJIOMAMH, a ITPUMBIKAIOIINUC K 6CpCFy — MOJIaMH.
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[To ¢opme ceueHus: OrpagUTEIIbHBIE COOPYKEHUS MOTYT OBITh OTKOCHOTO
npoduns (puc. 3.18, a), BeprukanbHoro (puc. 3. 18, 6) wim cMeaHHOTO
(puc. 3.18, B); y nOCAEIHUX HUKHSSI YaCTh MPEACTABIISIET COO0M OTKOCHOE

COOpPYXKEHHE, a BEPXHsSl — BEPTUKAIBHYIO CTEHKY. B psie ciaydaeB co-

OpYKEHUSI BEPTUKAIBHOTO MPOMUIIL BO3BOAAT B BUAC CBAlfHON KOHCTPYK-
[IMM C MPUMEHEHUEM OOBIYHBIX KEJIE300€TOHHBIX CBaM, MIMYHTOBBIX I[H-
JUHJIPOB, a TAKKE KOJIOHH-000JI0UEK.

OrpaauTenbHbIe COOPYXKEHUsT OTKOCHOTO MPOGUIIS Yalle BCEro BO3-
BOJSIT U3 KAMEHHOW HaOpPOCKH, JUIsl YEro UCIOJIb3YIOT PBaHbI KaMEHb U
OOJIOMKH CKaJIbHBIX TMOPOJ (OT M3BEPKEHHBIX IO MPOYHBIX OCATOYHBIX)

BecoM OT 10 — 15 kr 10 Heckonbkux TOHH. [Ipu HEOONBLINX TIIyOMHAX U
c1abOM BOJIHCHUU KaMEHb MOXKET ObITh HECOPTHPOBAHHBIM, M €T0 YKJja-

JBIBAIOT C OTKocamu 1: 3 — 1:5 (BoJIHEHHME MHOTIa yIOJaXHUBaeT UX J0 1:

8 — 1: 12 u mpuxoauTcsi NPOU3BOJUTH JIOCHINIKY coopykenus). Kpytuzna

Hapy>KHOTO OTKOCA, BOCIHPHUHUMAIONIETO YJapbl BOJIH, JOJDKHA OBITh
MEHBIIIE, YEM TBHUIOBOTO, MOATOMY COOPYXEHHS OTOrO0 THUIIA HMEKOT
HECUMMETPUYHBIA TIpoduiib. B HUKHEN yacTu OTKOca, Ha TIIyOMHE, paB-
HOW NPUMEPHO JABOMHOW BBICOTE BOJIHBI, JI€JIa€TCs MEpeaoM mpoduis, u
YKIIOH KO JHY yBeluuuBaeTcs. B 30He 0oOpymIeHHsS BOJH OTKOC HWMEET
HAaUMEHBIIUK YKJIOH. I'peObeHb COOpyKEHHsS OOBIYHO PpACIOJIaraloT He-
CKOJIbKO BBIIIIE HAKaTa BOJIHBI.

B pailoHax CHUJIBHOTO BOJIHEHUSI MPH BBICOTE BOJIH OoJjiee 5 M s
oOecrnieyeHrsl YCTOMUMBOCTH OTKOC HYKHO TOKPBIBaTh TIJIbI0AMU KaMHS
BecoM Oozee 15 T.

HOJ’IY‘ICHI/IG TaKUX €CTECTBEHHBIX OJOKOB — MOHOJHNTOB YacTO HE

MIPEICTABIACTCS BO3MOXKHBIM, U TOTJA OTKOCHBIE COOPY>KEHHUS BO3BOJST
13 HaOpOCKU COPTHPOBAHHOI'O KaMHS C MOKPBITHEM OTKOCOB OCTOHHBIMHU

mMaccuBaMu BecoM J10 50 — 60 1 (puc. 3.19).

Ecnu B paifoHe cTpouTeIbCTBa HET KaMHsI, IPUTOIHOTO JJIs1 KAMEHHOU
HAaOpPOCKH, TO COOPYKEHHUS 3TOr0 TUIA BO3BOJAT ILICJIMKOM HU3 HAOPOCKU
MCKYCCTBEHHBIX MAacCHUBOB, UMEIOIIUX (POopMy HapasuiesienuIie/oB, TeTpa-
MOA0B U T.M. JIJIst TAKMX COOPY>KEHHH, BO3BOJUMBIX Ha CIIaOOM OCHOBAaHUU
(Ha MATKUX U HEYCTOMUYMBBIX T'PYHTaxX), 0053aTEIbHO YCTPOMCTBO KaMEH-
HO-HAOPOCHOI, a B psiJie CIy4aeB U MECYaHO-TPABUMHOMN TOCTENH.
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Puc. 3.18. Tumbl orpaauTenbHBIX COOPYKEHHIA:

a4 — OTKOCHBIC, 0— BCPTUKAJIBHBIC, 6 — CMCIIAHHBIC
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Puc. 3.19. KameHHOHAOpOCHOE COOPYKEHHUE C TIOKPBITHEM OTKOCA
KJIaJJKOW U3 MacCCUBOB
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B mocneanue roasl Hapsay ¢ MacCUBaMU-TUTaHTaMU IIMPOKO CTaIU
UCIIOJIb30BAThCSl CBaM-O00JIOYKH. DTO CTajJ0 BO3MOXKHO Ojarojapsi Mmpu-
MEHEHHMIO BHOpAIIMOHHOTO METOJa MOrpykeHus. [IpuMeHeHune TaHHOTO
TUIIa COOPYKEHHUS YacTO OKa3bIBaeTCs 00Jiee€ SKOHOMUYHBIM, YEM MPUMeE-
HEHHE T'PaBUTALIMOHHBIX, TaK KAaK IMO3BOJIAET COKPATUTh O0BEM OeTOoHa
MOJIBOJTHOM YaCTH COOPY)KCHHUS M 3aMEHHUTh 4YacTh €ro Oosiee JCIICBHIM
IPYHTOM (B clly4ae SYEUCTHIX MIMYHTOBBIX [IMJIMHAPOB HJIM TOHKOCTEHHBIX
OCTOHHBIX 000JI0YCK, 3aNOJHAEMBIX TPYHTOM) (pHc. 3.20).

[IpuyanbpHBIE COOPYKEHUS MPETHAZHAYAIOTCS I CTOSIHKH CYJI0B TIPH
MOPTOBBIX MOTPY30YHO-PA3TPY30UHBIX OMNepalusax. B Mopckux moprax 3To
IPEUMYIIECTBEHHO BepTUKAJIbHBIE coopyxkeHus (puc. 3.20), Torma kak B
PEUYHBIX MOPTaX, PACIOJIOKEHHBIX Ha peKaxX CO 3HAYUTEIIbHBIM KOJIeOaHU-

CM TOpHU30HTA BOJ, — TaKKC U OTKOCHBIC. COOPY)KGHI/ISI, npeacTaBJIArO-

e coboit 00/1eNKy Oepera peku, MOpTOBOro OacceiHa Miu JPyroro BO-
J0eMa, Ha3bIBalOT HabepekHOU. PeiiioBble MpUYaIbHBIE COOPYKEHUS MO-
T'YT BBITIOJHATHCS B BUJIE TTUPCOB.

P * = i A 3
= -Jgi_ R &

[Io KOHCTPYKTHBHBIM OCOOEHHOCTSIM HAOEpEKHbIE U MUPCHI MOTYT
OBITh TPABUTAIIMOHHBIMU, CBAWHBIMU U CMEIIAHHOTO Tuna. CTposT ux u3

6€TOHa, )K6H6306€TOHa, KaMHA 1 A€peBa, 4aCTO C IIPUMCHCHUEM MCTAJLIIO-
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KOHCTPYKIIMM, OJHAKO B COBPEMEHHBIX COOPYKEHUSIX Mpeodianaer 6eToH
U 5KeJ1e300€TOH (10 BO3MOXKHOCTH C MIPUMEHEHUEM COOPHBIX AJIEMEHTOB).
Cpenn 3TUX COOPYKEHUU MIUPOKO PACIHPOCTPAHEHBI CBAWHBIE KOHCTPYK-
I[UH, YTO SABJISIETCS BO MHOTHX CIIy4asX CJIEICTBHEM OCOOCHHOCTEH I'e0Jio-
TMYECKOTO CTPOCHMsI OEperoBbIX TEPPUTOPHH, B TMpejenax KOTOPHIX B
BEPXHUX FOPU30HTAX YACTO PA3BUTHI IPYHTHI C HU3KOM HECylel Crnoco0-
HOCTBIO. 1IoATOMY MIISI HAamEKHOTO ONMUPAHUSA COOPYKEHUU CBAW IOTPY-
aroT 10 Oosee riayOoKoJexanux mopoa. B pedHbIX ¥ BOJOXpAaHMWIIMII-
HBIX YCJIOBUSIX MPU MaJIbIX KOJEOAHUSIX TOPU30HTA BOJ B BOJIOEME, & TaK-
K€ MpU MaJioil BBICOTE€ HAOEpEeKHOW HaJl ypOBHEM BOJBI MPUMEHSIOT
IIITyHTOBBIC 3aaHKepeHHbIe cTeHKH (puc. 3.20, 1).
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Puc. 3.20. Tumbl BepTUKATBHBIX TPUYAIBHBIX COOPYKEHUI:

a — TpaBUTALMOHHAs NMPUYAIbHASI CTEHKA; O — MHUPC HAa KOJOHHAX-000JI0YKaX; 6 —

cBaiiHas HaOepeXKHas; 2 — HIMyHTOBasi HaOepexKHas

B kpynHBIX MOPCKUX MOpTaxX, TAE K NpUYaly TOJKHBI MOJIXOIUTH CY-
na ¢ TIIyOOKOM OcaJKoM, MpUYaIbHbIE COOPYKEHUS BBIMOJHSIOTCS B BUJE

BBICOKHX W MOIIIHBIX KOHCTPYK]_II/II;’I (I‘paBI/ITaHI/IOHHBIX MMOATIOPHBIX CTCH —

HaOEpEeKHBIX, BEICOKMX CBalHBIX MUPCOB U T.1.). [Ipu ux pacyere yuyuThi-
BAIOTCSI HE TOJBKO HArpy3KH, CO3[1aBa€MbI€ PacCIiOpOM T'PYHTa 32 CTEHOM
COOPYKEHHSI M HAaBaJOM CyJHa, HO W HArpy3ku OT IIOrPy304YHO-
pa3rpy304YHBIX MEXAHU3MOB, CYXOIYTHBIX TPAHCHOPTHBIX CPEICTB U T. II.
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Bo MHOrmX ciydasx B MENIX SKOHOMHH MaTEPHAIIOB UX JEIAIOT «CKBO3-
HOI» (puc. 3.20, 6, 8) KOHCTPYKIIUH.
e A

beperoykpenuTenbHble COOPYXEHHUS CIYy)KaT JJIS 3alluThl Oepera u
MPUMBIKAIOIINX TEPPUTOPUM OT Pa3pyLIUTEILHOTO JEHCTBHS BOJIH U Te-
yeHui. B psjae ciydaeB uxX MPUMEHSIOT TakyKe W I PaCIIUPEHUsS TOPO-
CKHUX Y TTIOPTOBBIX TEPPUTOPHH.

Jlst Mopckux 6eperoB HauboJiee MOIIHBIM Pa3pyMIAIOIIUM (GaKTOPOM
SIBJISIFOTCS BOJIHBI, TTIOATOMY O€PErOyKpENUTEIbHBIE COOPYKEHUSI HaIlpaB-
JICHBI IPEUMYIIECTBEHHO MPOTUB ACHCTBHS 3TUX CHJ. 37€Ch CYIIECTBYIOT
JBa Croco0a 3aluThl: MACCHUBHAsI, KOT/a BO3BOJAT BOJIHO3AIIUTHBIE CO-
OpYy>KE€HUs1, BOCIIPUHUMAIOIIE Ha ce0sl DHEPTUIO BOJIH U TacsIIUE ee; U aK-
THUBHAsS, KOTJIa BO3BOJAT COOPYKCHHMS, 3aJCP’KUBAIOIINE HAHOCHI, B pe-
3yJbTaTe 4ero oOpa3yeTcs 3alluTHas 1oJioca IUIsKa, Ha KOTOPOH paspy-
maeTcsl BOJiHA, moaxojsias k oepery. Ilpu nmepBom criocobe Geper oje-
BAalOT MOIIHBIMUA TIOATMOPHBIMHA OOBIYHO TPAaBUTAIIMOHHBIMU CTEHAMH C
KPYTO-KPUBOJIMHEHHBIMU MOPCKUMU TpaHsAIMU. Takue COOPYKEHHUS MOXKHO
BO3BOJIMTH TJIAaBHBIM O00pa3oM Ha MPOYHOM yCTOMYMBOM OCHOBaHUU. [Ipu

BTOPOM CITOCOOE CO3JAETCsl CUCTEMA MOMEPEYHBIX COOPYKEHU — OYH U

IPOJOIBHBIX BOJHOJOMOB (3aTOIUICHHBIX WM HE3aTOIUICHHBIX; (pHC.
3.21), ynep>KuBarOMMX W HaKaIJIMBAIOIIMX HAHOCKHI, 00pa3ylolre TIIsK-
HYI0 30HY. Bo3BeneHrE Takux COOpPYKEHUI BO3MOKHO MPH JIFOOBIX FE0JIO-
TMYECKUX YCJIOBUSX Oepera, XOTsl KOHCTPYKIIUS COOPYKEHUU OyIeT BhIOU-
paTbCad UCXOI U3 KOHKPETHBIX OCOOEHHOCTEN Ie0JIOrMYeCKOrd 0OCTaHOB-
ku. BTopoit croco0, eciu yaactcs cpazy co3aaTh JOCTATOYHYHO IIMPUHY
TUISKHOM 30HBI, OKa3bIiBaeTCs BecbMa 3(P(hEeKTHBHBIM.
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Puc. 3.21. IlpogonbHBIE BOTHOIOMBI:
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a— He3aTOHHeHHBIﬁ; O — 3aTONJICHHBIN

YkpernseHue pedyHbIX OeperoB B Ipejeiax TOpoJACKHX U MOPTOBBIX
TEPPUTOPHUH, TaK K€ KaK M OeperoB BHYTPU MOPCKHUX MOPTOB, MPOU3BO-
JUTCS C TOMOIIIBIO OANOPHBIX CTEH Pa3IMYHOM KOHCTPYKIMHU. Bo MHOrHX

CJIy4asix 3TO MaCCUBHbBIC MOAMOPHbIE (puc. 3.22) uin 0oJee Jerkue

Puc. 3. 22. MaccuBHBIC TOATIOPHBIC CTCHKH HAOEPEIKHBIX

«OJICBAIOIIINE» CTEHKH, OCHOBHBIM HA3HAYCHHEM KOTOPBIX SIBJISETCS
3ammTa Oepera OT pa3MbIBa TEUCHHUEM M HEOOJBITMM BoJHEeHHEM. Kpome
TOT0, 3TU COOPY>KEHHUS CO3/Ial0T OJIATOYCTPOCHHYIO MPUOPEKHYIO TEPPU-

TOPHIO — HAOEPEKHYI0, UCIOJIb3YEeMYIO ISl TPAHCIIOPTHBIX U APYTHUX I1e-
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neil. Bo MHOTHX HaceJIeHHBIX IMMyHKTaX M Topojax HaOepexHbIe BXOMST B
KOMILJIEKChI TIAPKOBBIX 30H U 30H OTJbIXa. TakoBbl HaOEpEKHbIE B TOPO-
nax-kypoprax Couun, fAnte m apyrux, a Ttakke B Mocke, CaHKT-
[lerepOypre, Bonrorpaae u apyrux ropoaax. B Hacrosiee Bpems: 6epero-
YKPEMUTEIbHbIE COOPYKEHUS HAOCPEKHBIX BO3BOIST MPEUMYIIECTBEHHO
u3 OETOHA U KeJe300€TOHA, MPUMEHSISI B OTACIBHBIX CIIy4YasX JEKOPATHB-
HbIE KaMHU (TPaHUT U JIp.) B KAUECTBE OTJICIIOYHBIX MaTEPUAIIOB.

3.10. COOPYKEHHA HA HPPUHI'AIIHOHHBIX CHUCTEMAX

OueHb KPYyNHBIM Pa3AEIOM THAPOTEXHUKHU SIBIAETCA CTPOUTEIBCTBO
COOPYKECHUI, BXOJAIIMX B HPPUTALMOHHBIE CHCTEMBI, CIYy>KAaIlWAE s
OpPOILIEHUSA CEIbCKOXO3SIMCTBEHHBIX YTrOAWW B 30HAaX HEIOCTATOYHOTO
YBIIAJKHEHUS U MIOBBILICHUS TEM CAMBIM YPOKAaWHOCTH TOJIEH.

HppuraiiioHHbIE CUCTEMBbI MOTYT OBITh MOCTOSIHHO JEHCTBYIOIIUMU
WIN TIEPUOAUYECKUMH, TPUYEM IE€pPBbIE M3 HUX OBIBAIOT CAMOTCUYHBIMH
WJIM C MEXaHUYECKOM MTOJauei BOJAbI HACOCAMH.

B cocTaB nppuraiimiOHHOM CUCTEMBbI BXOJAT CJICAYIOIINE 3BCHbBS:

1) UCTOYHUK OpOIICHUS, TUTAIOIIUNA CUCTEMY, — OOBIYHO 3TO PEKa C

HE3aperyJUPOBAHHBIM WJIU 3apETyJIUPOBAHHBIM CTOKOM;

2) TOJIOBHOE COOPYKEHUE WIJIM BOJ103a00p, 3a0uparoiiuii BOay U3 Mc-
TOYHUKA OPOIICHHUS;

3) MarucTpanbHbIN KaHaT;

4) opocuTenbHAs CeTh, COCTOSINAS M3 PaCIPEICTUTENICH, OPOCUTETICH,
BBIBOJIHBIX KaHAJIOB U OOPO3I.

Hcemounuk opouwienus NOJKEH J1aBaTh BOJY HY)KHOTO KayecTBa, B KO-
JUYECTBE, IOCTATOYHOM JIJIsl MOKPBITUSL HYKJ OPOIIEHUs TaHHOM TUIoIa-
1M, ¥ B PEKUME, YAOBJICTBOPSIONIEM PEKUMY CUCTEMBI OPOIICHUS.

T'onosuvie coopysicenusi, pacrionaraéMbleé B TOJOBE€ CHCTEMBI OpO-
CUTEIIbHBIX KAHAJIOB (M MO3TOMY TaK Ha3bIBAEMBbIX ), COCTOAT U3 COOCTBEH-
HO BOZ03a00pa M KOMIUIEKCA JIPYTMX THAPOTEXHUYECKUX COOPYKECHUH,
BXOJSIIIIUX B COCTaB TMAPOY3JIA; IJIOTUHBI, COOPYKEHUI MO PEryaupoBa-
HUIO PEYHOTO MOTOKA, THIPOCTAHIINHU, CYAOXOIHBIX U APYTUX YCTPOUCTB.

OCHOBHBIM 3JIEMEHTOM TOJIOBHBIX COOPY>KCHHH BCSIKOTO HUppHUTaIlH-
OHHOTO THUJIPOY3Ja SBISETCS 60003aO0p. Pa3nuuaioT 1Ba OCHOBHBIX THUIA
BOJ103a00POB:
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- OECIUIOTHHHBIE, IPUMEHSIOT B Clly4ae, Korja 3a00p BOJbI MOXKHO
obecrneynTh 06€3 PeryJIMpoBaHUs €CTECTBEHHOT'O YPOBHS M pacxo/ia BOJIbI B
peke;

- TUIOTMHHBIE, COOPYXAIOT, KOT/Ia JJI MOCTYIJICHUS BOJABI B UppUTa-
[IMOHHYIO CUCTEMY HY>KHO MOJIHSITh YPOBEHb BOJIbI BHIIIIE HU3KOT'O MEXKEH-
HOTO YPOBHS WJIM KOT/Ia HY)KHO 00€CTICUHTh PETyJIMPOBaHUE PacXojia BO-
JIbI ITyTE€M HAKOTUICHUS €€ B BOJOXPAaHUIIHUIIIE.

Haunbonee nmpocThiM OECIUIOTUHHBIM BOJI03a00POM SIBISIETCS OTKPbI-
TBIM KaHa 0€3 KaKux-JI1M00 COOPYKEHUH B €ro TOJIOBE.

3.11. COOPYKEHHUA HA OCYHIHUTE/IBHBIX CUCTEMAX

HCKyCCTBEHHOE OCYILIEHUE TEPPUTOPUU NPUMEHSIETCS IPEUMYIIE-
CTBEHHO B 00JIACTSIX YMEPEHHOTO KJIMMaTa, i€ KOJIMYECTBO OCAJKOB Ipe-
BBIIIIAET UCIAPEHUE U CTOK U TJIe B PE3YyJbTAaTe ATOTO MPOUCXOIUT 3a00-
JJAYMBAHUE TEPPUTOPUH, COMPOBOKIAIOMIEECS BBICOKUM CTOSIHUEM YPOBHS
IPYHTOBBIX BOZ. IIpoBOAAT OcCylIeHME Kak ISl CENbCKOXO3SMCTBEHHOTO
UCIIOJBb30BAHUS TEPPUTOPUM, TaK U ISl OJAroyCTpOWCTBA IUIOIIAI0K
MTPOMBIIJICHHBIX MPEANPUATUN I HACEIIEHHBIX MYHKTOB. B psme ciayda-
€B OCYILIEHHUE MPOBOJAT HA YK€ OCBOCHHBIX y4aCTKaX PEUHBIX JIOJIUH, T1E
B pe3yibTaTe CO3JaHUs BOJOXPAHWIMIL ITPOUCXOAUT IOJBEM YPOBHSA
I'PYHTOBBIX BOJI.

B uHXeHEepHOU MPaKTUKE CYIIECTBYIOT JIBE OCHOBHBIE CXEMBI PAOOTHI
OCYUIUTEJBHBIX CUCTEM: F'OPU30HTAJIbHAS U BepTUKanbHasA. MIHOrma npu-
MEHSIOT KOMOUHUPOBAHHYIO, WM CMEIIAHHYIO, CUCTEMY.

B mpakTuke cenbCKOXO3MCTBEHHOTO OCYIIECHHS HAuOOJIbIIIEE pac-
MPOCTPAHEHUE TOJYyYWJIa TOPU30HTAJIBHASL CUCTEMA, TOTAA KaK IIPU OCY-
LICHUHU TTPOMBILIJICHHBIX IUIOIIAI0K U TEPPUTOPUN HACEICHHBIX IYHKTOB

— BCPTHUKAJIbHAs WJIN KOM6I/IHHpOBaHHaH.

T'opuzonmanvuas cucmema OCYUIEHUS C CAMOTEYHBIM OTBOJOM BOJI
MPUMEHSIETCS] TOT/1a, KOrja 3a0o0iaurBaHie 00YCJIOBJICHO 3aMeJICHHBIM
IIOBEPXHOCTHBIM CTOKOM, HO YKJIOH MECTHOCTH IOCTaTOYEH Il HOP-
MaJIbHOU pabOThI BOJOOTBOISIINX YCTPOMCTB.

['opu3oHTaNBHAS CUCTEMA OCYIIEHUS COCTOUT W3 CIEAYIOIIUX JJie-
MEHTOB:

1 - HaropHOW KaHaBbl, 3aIMIIAIONIEH TEPPUTOPHUIO OT IIPUTOKA IO-

BEPXHOCTHBIX BOJI;
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2 - OCYIIUTEIHbHON CEeTH KaHaB WJIM JPEH, HETOCPEICTBEHHO OCY-
MIAIOIIUX BEPXHIOI0 YaCTh TPYHTOBOM TOJIIIUA U CHUXKAIOIINX YPO-
BEHb I'PYHTOBBIX BOJI;

3 - BOAOOTBOISIIINX KaHAIOB (coOMparenei, KOJICKTOPOB U Ma-
TUCTPaJIbHOTO KaHaja), OTBOISIINX COOpaHHYIO BOAY B BOJONPUEMHHUK.

Paznuuaror ciienyromme TUIIbl TOPU30HTATIBHOTO OCYIIEHUS: OTKPHI-
ThIM, 3aKPBITHIA, MPOMEXKYTOUHBIM (CMEIIAHHBIA WJIM KOMOWHUPOBAaH-
HBIN).

I[Ipy OTKPBITON CHUCTEME BCE KaHAJBI, OT OCYLIUTEIIEN 10 Maru-
CTPaJbHOTO KaHaja, BBIMOJHSIOTCS B BUJIE OTKPBITHIX TPAHIIEH, TOTJa
KaK IPHU 3aKPBITOM CUCTEME BCE OHU CBEPXY 3aKpbIThl. OTKpbITas CUCTE-
Ma SIBJIsIETCSl HauOoJiee JCIIeBON MPU CTPOUTEILCTBE U AKCILTyaTalluu, HO
CYHIECTBEHHO COKPAIaeT OCYIIAEMYK) TEPPUTOPUIO M YXYIIIAET BO3-
MOXXHOCTH MEXaHH3UPOBAHHON OOpaOOTKH ITOYBBI, TPAHCIOPTHOTO M
CTPOUTEJIBHOTO MCIIOJb30BAHUS TeppUTOpuU U T.n. [loaTOMy B HacrTos-
1I€€ BpEMSI €€ IIPUMEHSIOT TOJIBKO B CEJIbCKOXO3AMCTBEHHBIX LIEAX U J1a-
JIEKO HE MMOBCEMECTHO.

3akpbiTas cUucTeMa OOXOAUTCS 3HAYUTEIBHO JOPOXKE MPHU CTPO-
UTEJIbCTBE U 00JIee CJI0YKHA B AKCILTyaTauy (0COOEHHO MpH HEOOXO0UMO-
CTH PEMOHTA), OJHAKO OHA IMO3BOJISICT BECTH JIOOBIE PaOOTHI Ha MOBEPX-
HOCTH, CO3J1aeT OoJiee Oe30macHbIe YCIOBUS JJIsi TPAHCTIOPTA, IEPEIBIKE-
HUS JTIOJICH 1 CETbCKOXO035HMCTBEHHBIX KUBOTHBIX. KpoMe Toro, oHa Ooiee
JIOJITOBEYHA.

Bepmuxanvnas cucmema 1mo3BOsIeT AOOUTHCS OCYIICHUS MECTHO-
CTH, KOTOpasi HE UMEET YKIJIOHOB, HY>KHBIX JIJIsI CBOOOHOI'O BOJOOTBO/IA,
MIO3TOMY €€ Yalle BCErO0 MPUMEHSIOT C MPUHYAUTEIBHON OTKAYKOM BOJBI.

CMmemaHHasg cucTemMa, OIpU KOTOPOM B KAYECTBE OCYIIUTEIICH
MOT'yT paboTaTh TOPU3OHTAJbHBIC APEHBI, a COOpaHHAas BOJla M3 BOJO-
COOpPHBIX KOJIOJIIEB OTKAYMBAETCS] HACOCAMH, IPUMEHSIETCS MPUMEPHO B
TEX K€ YCIOBUAX, UTO U BEPTUKAJIbHAS.

Bce aeMeHThl COBPEMEHHBIX OCYIIUTEIbHBIX CUCTEM JOJAKHBI OBITh
MOCTOSIHHO JICUCTBYIOIIMMU, MO3TOMY OHHU BBIMIOJHSIOTCS KaK HMHXKEHEP-
HBIE COOPY>KEHHUS, T.€. TIOCJIE MPOBEACHUS JTOCTATOYHOIO KOMIUIEKCA WH-
YKEHEPHO-TCOJIOTUYECKUX U THUIPOr€OJIOTUHYECKUX M3BICKAHUN U MPOEKTH-
pOBaHUS.
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3.12. COOPYKEHHA /TS BOJOCHABKEHHUA H
KAHAJIH3AIIUH

Jls oOecrieueHUs JKU3HU U XO3SMCTBEHHOM JICATCIILbHOCTH YEJIOBEKA B
COBPEMEHHBIX YCIIOBHSAX TPEOYyeTCss OOJBINTOE KOJUYECTBO BOJIBI, KOTOPOE
pacxoJlyeTcss Ha XO3SMCTBEHHO-IIMTHLEBBIC HYXKJIbI, HA OOECIleYeHHne Mpo-
W3BOJICTBA U Ha TyIICHHE MOKapoB. BenmnunHa yaeapHOro BOJAOMOTpeOIe-
HHUS Ha XO3AHCTBEHHO-IIUTHEBLIE 1I€JIM HAa OJHOTO YeJIOBEKa KoyieOyieTcsa B
OOJIBIIIUX TIpeJiesiaX U B 3aBUCUMOCTH OT COBEPIIIEHCTBA OpraHU3aIUuy I10-

cenenus cocrasisieT oT 60 — 80 1 B cyTku. B mocenkax ropoackoro tumna,

HEe 000pY/IOBAaHHBIX KaHalM3amueu, Boga coctapiser g0 200 — 250 1 B

CYTKU U OOJIbIlIe B TOPOJAX MPU TOPSAYEM BOJIOCHAOKEHUHU, HATUYUU BaHH
U JylIeil B KBAPTUPAX Yy HACEJICHUS U MPU KAaHAIU3ALHMOHHOM OTBOJE UC-
MOJIb30BAaHHBIX BOJ. {711 KPyIMHOTO COBPEMEHHOTO TOpoAa ¢ HACEJIECHUEM
OKOJIO | MJIH. YeJIOBEK TOJIbKO Ha 3TU HYXKJbl HEOOXOIUMO IMOJaBaTh HE
meree 200 Tbic. M° BOJBI B CYTKHU.

OobecnieueHue BOAOM ropoJIOB U HACETIEHHBIX MYHKTOB, BKJIIOYAs MPO-
MBIIIJICHHBIE U CEJIbCKOXO03IMCTBEHHBIC MPEANPUATHS, PACIIOI0KEHHBIC B
HUX, OCYIIECTBIIAETCS KOMIIJIEKCOM MHXKEHEPHBIX COOPYKEHUU, BXOISIIIINX
B CUCTEMY 8000NP0OB80OQ.

Wcnonb3oBaHHas 3arpsi3HEHHas BOJla COpachbIBA€TCS U OTBOJUTCS OT
BOJIONIOTPEOUTENSI KOMILUIEKCOM COOPYKEHHH, BXOJAIINX B CUCTEMY KaHa-
U3AYUU.

3.12.1. Booonpoeoowl

CylecTBYIOT 1BE€ OCHOBHBIE CUCTEMBI BOJOCHAOKEHUS: MPSIMOTOYHAS
u 00opoTHas. B psane ciiydyaeB mpUMEHSIOT KOMOUHUPOBAHHbIC, T.€. C Ya-
CTUYHBIM 00OPOTOM BOJIBI.

[IpssMmoTOuYHAas cucTEMa MpeaycMaTpuBaeT 3a00p BOJAbI U3 UCTOY-
HUKa, pacnpeiesicHue Mo MOTPEeOUTEeNIsIM U UCIIOIb30BaHUE €€, TTOCTIe YeTO
MPOBOAUTCA COPOC €€ B KaHAJIU3AIMOHHYIO CETh WM JPYrue MPUEMHBIC
COOpYXeHHUs CTOYHBIX BOJI. [Ipu 3TO# cucTeMe BojAa MOJIE3HO UCIIOIb3YyEeT-
Csl TOJIBKO OJTUH Pas3.

Ob0opoTHasa cucrema NnpeaycMaTpuBaeT MHOTOKPATHOE MCIIOIb30-
BAaHUE BOJIbI, B3ATOM U3 MCTOYHHUKA, IyTEM BO3BpaTa €€ IMOCJE y4acTus B
TOM WJIM UHOM T€XHOJIOTHYECKOM MPOIIecCce Ha MOBTOPHYIO OYHCTKY U HO-
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BOE pacrpe/iesicHue.

BoponpoBoza, muTtarondil BOJIOW HACEIEHHBIA IYHKT C €r0 KUJIbIM
(GOHJIOM U TPOMBIIIICHHBIMH MPEANPUATHSIMHU, BKIIOYAaeT B ceOs cie-
AyroIue coopyskenus (puc. 3.23):

®BO/IONPUEMHUK C BOJOTIPUEMHBIM KOJIOJIIIEM,

®HACOCHYIO CTAHIMIO IEPBOI0 MNOIbEMA,

®OYHUCTHBIC YCTPOICTBA (OTCTOMHUKH U (PUIIBTPBHI),

epe3epByap YUCTOU BOJIBI,

®HACOCHYIO CTaHIMIO BTOPOr0 MOABEMA,

®HAIOPHYIO OAITHIO,

®CCTh MAaruCTPaJIbHBIX U PA3BOAAIINX TPYyOOIPOBOJIOB.

QNN
SN

N

S
o

S A

Puc. 3.23. O0mast cxema BOIOCHAOKEHUS:

1 — HWCTOYHMK BOJOCHAOXKEHUSA: 2 — BO/J03a00p; 3 — HACOCHAs CTaHUUs 1-ro
noasemMa; 4 — OTCTOMHHKH; 5 — OUMCTHBIC COOPYXKEHHS; 6 — pe3epByap YUCTOU
BOJIbI; / — HACOCHAas CTAHIMS 2-TO MOJabeMa; 8§ — MarucTpajibHbIH BOJOTPOBOI; 9

— BojoHamnopHas Oamrast; 10 — mpezomeTrpuueckue ypoBHu; 11 — pacnpenenu-

TCJIbHAA CCTh

[Ipyn Ga3upoBaHMM BOJOCHAOKEHUS HA TPYHTOBBIX WJIM MOA3EMHBIX
BOJAX 3TO MOTYT OBbITh KaNTaXXHbI€ WJIM IIAXTHBIE KOJOALBI, TOPU30H-
TaJbHbIE BOJIOCOOpHBIE rajepeu u T.i. OTCoJa HaCOCHasl CTaHIUs TIEPBO-
ro NOJbEMa MOJAET BOAY Ha OUMCTHBIE COOPYKEHUS, 1€ OHA OCBOOOX1a-
€TCS OT BCEX MEXAHMYECKUX IPUMECEN U MNPOXOAUT 00E3BpEKUBAHUE
(0OBIYHO XJIOPUPOBAHHUE, a MHOTAA O0JIydeHUE YJIbTPa(UOIECTOBBIMU JIY-
YamMu WIM 030HMpOBaHME). OUHUILEHHAs] BOJA COOMPAETCS B CIIELUAJIbHBIC
pe3epByaphl, OTKYy/la HACOCHOM CTAHIIMEW BTOPOTO MOJbEMA IOJAETCS B
CETh MAaruCTPAJIbHBIX M Pa3BOASIIMX TPyOONPOBOJIOB, B KOTOPOW MOCTO-
SHHBIW HaIop NOJAJIEPKUBAECTCS BOAOHANOPHBIMU OAITHSIMHU.
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HacocHbie CTaHIIMHK BOAOIPOBOAOB — 3TO OTHOCHUTCIIBHO TAXKCIIBIC

COOPY’KEHUSI C YCTAHOBJIICHHBIMU B HUX HACOCHO-MOTOPHBIMM arperatamu,
JUIS HOpMaJIBHOM paOOThl KOTOPBIX, YUUTHIBAs CO3JaBaeMyl0 UMU BUOpa-
IIMOHHYIO Harpy3Ky, HE0OOXO0JMMO YCTPOMUCTBO TSIKEIBIX U YaCTO CIOKHBIX
MAaCCHUBHBIX (DYH]IaMEHTOB.

MaructpanbHble BOAOBOJBI JOJDKHBI 3aKjIaJblBaThCd Ha TIIyOUHY,
MPEBBIIAIOITYI0 TTYOUHY NMpOMep3aHusi TPYHTOB. B yclioBUsiX coBpeMeH-
HBbIX OJIArOyCTPOCHHBIX HACEJICHHBIX IMYHKTOB UX OOBIYHO pa3MENlaroT B

CIICHMAJIbHBIX IIOA3CMHBIX KOMMYHAJIBHBIX TOHHCIIAX —  KOJUJICKTOpPAX,

BMECTE C CETSIMU TEIJIO(PUKAIIUU U CPEICTB CBA3H.

MaructpanbHbie TPyOOTpPOBOIbI OABOAST BOAY K Pa3BOJAILCH CETH
U K TOTPEOUTENSIM C MOCTOSIHHBIM HAIropoM, MOJJAEPKUBAEMbIM BOJOHA-
nopHoi OamrHe. OgHAKO 3TOr0 HAMopa MOXKET OBITh HEJOCTATOYHO IS
oOecreueHus Moauu BOJABI B BEPXHUE ATaKW MHOTOATAXXHBIX 37aHUi. B
CBSI3U C 3TUM B MOJOOHBIX 3/JaHUSAX YCTAHABIWBAIOT JOMOJHUTEIIbHBIC
HACOCHI, MOJIJIEPKUBAIOIINE BO BHYTPEHHEM BOJOIMPOBOJE HEOOXOIUMBIH
HAarop.

JI71s1 BOJOTIPOBOJIOB MIPUMEHSIOT OOBIYHO CTajbHbIC, ACOOIIEMEHTHbBIC
U IUIACTMACCOBBIE TPYOBI, pabOTAIOIINE MOJHBIM CEYCHUEM U MOJI HaIlo-

poM (pabouee maBieHue 4 — 5 aTt™).

OuHCTHBIE COOPY)KEHHUSI BOJAOIPOBOJIOB BXOJST B KAKIAYH CHUCTEMY
BOJIOCHA0KEHUS U JIOJHKHBI 00€CTICYMBATh MTOJTYUYCHHUE BOJIBI HAJJIEKAIIETO
KadyecTBa. J[JIs1 3TOro JA0JKHO MPOU3BOJMUTHCS €€ OCBETJICHHE (YMEHbIIIe-
HHUE MYTHOCTH) M 00€3BpeKHBaHuE. B psje ciydaeB, KpoMe TOTO, MPOU3-
BOJAT yMsITUeHHE, 00e3kelie3uBaHue, ornpecHeHue u T.nm. OcBeTiIeHUE
MIPOM3BOJIUTCS MyTEM OTCTAWBAaHMSI BOJ B CIEIMAJIbHBIX OTCTOMHHMKAX M
MOCJICTYIOIIEro MPOIyCKaHus yepe3 (QUIbTPHI.

3.12.2. Kanaausanus

Y naneHue BceX BUJOB 3arps3HEHUN B COBPEMEHHBIX 0JaroycTpoeH-
HBIX HACEJIEHHBIX IMYHKTAX OCYIIECTBIISICTCS IyTEM CILUIaBa UX 4Yepe3 CHU -
CTEMbl KaHAaJM3allUOHHBIX coopyxeHuu. Takoir meron Oonee
SKOHOMUYEH U TMTUEHUYECH, YEM BBIBO3 HEUUCTOT, U HAXOJUT ITOBCEMECT-
HOe mnpuMeHeHue. CylmecTBYIOT JBE€ OCHOBHBIE CHCTEMbl KaHATU3AIWHW:
obwecnnasnas U pasoeavnas. llepBas npencraBisieT co00Ml €IUHYIO CH-
cTeMy TpyO, KaHAJIOB U OYMCTHBIX COOPYXEHUM, T/I€ BCE BUIAbI CTOYHBIX
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BOJ OTBOJASTCS C TEPPUTOPUU HACEJICHHBIX MYHKTOB, OYHWIIAIOTCS OT
HEYUCTOT U OTXOJIOB MPOMU3BOJICTBA U B JIOCTATOYHO OYMIIIEHHOM COCTOS-
HUU cOpachIBalOTCS B BojONpHEMHUK. [Ipu BTOpOMl cucteme OTBOJ 3a-
IPSI3HEHHBIX BOJ M MX OYHCTKA MPOU3BOIATCS PA3JEIbHO: MPOMBIIIIEH-
HbI€ U OBITOBBIC 3arPsI3HEHHBIE BOJBI COOMPAIOTCA U OTBOJATCS CBOCH CH-
CTEMOM COOPYKEHUs, a aTMOC(HEPHBIE U YCIIOBHO YUCTHIC IPOMBIIILICHHBIC
CTOKM TOYTHU 0€3 OUHUCTKU OTBOJATCS CUCTEMOU JIMBHEBOW KaHaIW3aIluU
(WM CUCTEMOM BOJIOCTOKOB).

Kananuzauus BKiIO4aeT B ce0sl CUCTEMY COOPYKEHUI J1s1 BOJIOOTBOJA
KaK BCEX 3arps3HEHHBIX BOJ OT KWUJI0ro ¢oHAA U MPEANPUITHI, TaK U aT-
MOC(EPHBIX BOJ (OKIEBBIX, OT CHErOTasHUsA U JIMBHEW) U BOJ, MOCTYyIIa-
IOIIKMX B BOJOCTOKH OT MOJIMBA YJIUII, U T. .

B ee cocraB BXOIAT: ynM4YHash KaHAJIMU3ALHMOHHAs CETh, HACOCHBIE
CTaHIIMU; OYUCTHBIE YCTPOICTBA; BOJOBBIITYCKH.

JIBMKEHUE CTOYHOM JKMIKOCTH B KaHAJIM3ALMOHHOW CETH JIOKHO OBITh
O€3HAMOPHBIM, MMO3TOMY BCE CHUCTEMbI KaHAIM3AIMOHHBIX TPYO M KaHAJIOB
YCTPaUBaIOT C YKJIOHAMH, 00ECIIEUYMBAIOIIMMH CTOK THX BoA. OOBIYHO 3a-
I'PS3HEHHBIE BOJIBI CTEKAIOT B OMNPEJICICHHbIE 0acCeliHbl, OTKYJla UX OTKAYu-
BalOT HACOCHBIMU CTAaHIUSIMU TIepeKayku. Besi kaHaIM3aMOHHAs CETh JTOJIK-
Ha 3aKJIa/IbIBATHCS HIDKE TITyOMHBI CE30HHOTO TIPOMEP3aHUS TPYHTOB.

KananuzaimoHnHeie TpyOBbl J€Mal0T YYTYHHBIMH WJIM TUTACTMACCOBBIMU
(7 BHYTPEHHUX CETEM), a TaKKe KEPaMUYECKUMU, aCOOLIEMEHTHBIMU WU
KEJIe300€TOHHBIMU. [[71s1 yIy4IlIeHUs] YCIOBHM ABUKEHUS BHYTPEHHIOKO TO-
BEPXHOCTh TPyO AENaroT, BOZMOXKHO, 00Jiee TIagKON U YCTOMYMBOM MPOTUB
Koppo3un. CeueHne KaHAIM3aUOHHBIX TpyO ropa3ao 0osblee, YeM BOIOTIPO-

2
BOJIHBIX, U JIJISl KEJIE300€TOHHBIX KOJUIEKTOpOB Aocturaer 2 — 2,5 m”. 1o
dbopme TpyObl Masioro ceuenus (1o 150 — 250 mm B nuamerpe) Kpyriible, a

TpyObI OOJBIINX CEUEHUN — SHUIEBUJIHBIE, MMOTYKPYIJIbIE WIH KBAJPATHBIC.

Ha cetn kaHaimM3aInmoHHBIX TPYO YCTpawBalOT CMOTPOBBIE KOJIOMIBI C OT-
CTOMHUKAMM JJIs YIaBIMBAHUS TSHKEIIBIX MPUMECEH.

O4nCTHBIE COOPYKEHHUSI KaHATU3AIMOHHBIX CHCTEM PabOTarOT MO TpeM
OCHOBHBIM TIPHHITUIIAM OYMCTKH: MEXAaHHYECKOM, XUMHKO-MEXaHHYECKOM;
OMOJIOTUYECKOH.

[Tpu mexanuueckoti ouucmxe ynaBIuBaIOTCS TOJLKO KPYITHbBIC HEPACTBO-
PCHHBIC TIPUMECH, a TIPH XUMUKO-MEXAHUYECKOL TIPOUCXOIUT HE TOJILKO BhIIa-
JICHUE MEIIKUX YacTHIl, HO U OCaXJICHHE MX W3 pacTBopa. Ilocrmemnee ocy-
IIIECTBIIAECTCS B CIENUAIBLHBIX OTCTOMHHUKAX, II€ K OYMINAEMON >KUIKOCTH
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NpUOABIISIOT XUMHUUYECKUE MpenapaThl, 00SCIICUMBAIOIINE PEAKIIMIO OUMILIE-
HUSL

JIJ1st 5TUX BUJIOB OUUCTKU CTPOST (PUIBTPOBBIE YCTAHOBKU U OTCTOMHUKH,
M0 KOHCTPYKIIUHY OJTM3KHE K OYUCTHBIM COOPY>KEHHSIM CUCTEM BOJIOIIPOBO/IA.

buonozuueckas ouucmka OCHOBaHA HA UCIIOIb30BAHUU KA3HEACSATEIILHO-
CTH MUKPOOPTaHU3MOB, YCKOPSIIOIIUX OKUCJICHUE OPraHUYECKUX 3arpS3HEHUM.
[Ipon3BoAUTCS ATO B €CTECTBEHHBIX YCJIOBHSX Ha MOJSIX OPOLICHUS WIH
(GUIBTPAIIMOHHBIX MOJISIX, Ky/1a BBITYCKAIOT 3arpsi3HEHHBIE BOJIBI.

I'JIABA 4
JPEHAKH
4.1. OBLTHUE I10/10,KEHHA

JI1st 3a1uThl 3arayOJIeHHBIX YyacTel 31aHuid (1oABaioB, TEXHUUECKUX
MOAMNOJINMI, NPUSIMKOB U T.II.), BHYTPUKBAPTAIbHBIX KOJUIEKTOPOB, KOMMY-
HUKAIIMOHHBIX KAaHAJOB OT IMOJTOIUIEHUS TPYHTOBBIMU BOJAMH JOJIKHBI
MPEeNyCMaTPUBAThCA ApeHaXU. [IpoekTHpOBaHUE IpPEHAXKEN CIEAYET BbI-
MOJHATh HAa OCHOBAaHUM KOHKPETHBIX JAHHBIX O TUAPOTECOJIOTHYECKHUX
YCJIOBHUSIX MECTa CTPOUTEIHCTBA OOBEKTa, CTENEHU arpeCCUBHOCTH TOJ-
3€MHBIX BOJI K CTPOUTEJIbHBIM KOHCTPYKIHIM, 00BEMHO-TUIAHUPOBOYHBIX
Y KOHCTPYKTHBHBIX PELICHUMN 3alUIIAEMbIX 3JaHUM U COOPYKEHUH, a
Takke (QYHKIUOHAIBHBIM Ha3HAYEHUEM ATUX MTOMEILICHUH.

Y CcTpoiCTBO IpeHa)kel 0053aTeNIbHO B CIIydasiX paciol0KeHUs:

-I0JIOB TTOJIBAJIOB, TEXHUYECKHUX MOAMNOJUN, BHYTPUKBAPTAIbHBIX
KOJUIEKTOPOB, KAHAJIOB I KOMMYHUKAIlMA W T.I. HUXKE PACYETHOTO
YPOBHSI MOA3EMHBIX BOJ WJIM €CJIM IPEBBILICHUE IIOJIOB HAJ PaCUYETHBIM
YPOBHEM MOJ3EMHBIX BOJ MeHee 50 cMm;

- MOJIOB JKCIUTYaTUPYEMBIX IMOJBAIIOB, BHYTPUKBAPTAIBHBIX KOJIJICK-
TOPOB, KaHAJIOB JIJISI KOMMYHHKAIIMA B TJIMHUCTBIX U CYTJIMHUCTBIX TPYH-
TaxX HE3aBUCUMO OT HAIUYUS MOJA3EMHBIX BOI;

- II0JIOB MOABAJIOB, PACIIOJIOKEHHBIX B 30HE KAlWJUIAPHOTO YBJIAXKHE-
HUSI, KOT/Ia B MOJBAJIBHBIX IMOMEMICHUAX HE JIOMYCKACTCA MOSBJICHUS Ch-
pocty;

- MOJIOB TEXHUYECKHUX MOJAMNOJMUN B TJIMHUCTBIX U CYIJIMHUCTBIX TPYH-
Tax MpH UX 3ariyoieHuu Oosee 1,3 M OT MJIIAHUPOBOYHOM MOBEPXHOCTHU
3eMJIM HE3aBUCUMO OT HAJIMYUS NOA3EMHBIX BOJ;
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- MIOJIOB TEXHUYECKUX MOANOJHUN B TIIMHUCTBIX U CYTJIMHUCTHIX TPYH-
Tax MpH WX 3ariayOsieHnu mMeHee 1,3 M OT MJIaHUPOBOYHOW MOBEPXHOCTHU
3€MJIM TIPU PACTIONIOKEHUM T10J1a Ha (YHJAMEHTHOM IJIUTE, a TAKXKE B CIIY-
4asx, €CIM C HarOPHOM CTOPOHBI K 3IAHUIO MOAXOIAT IECYAHBIE JIMH3BI
WJIM C HAarOPHOM CTOPOHBI K 3/IAHUIO PACIIOJIOKEH TaJIbBET.

JInst uckioYeHuss 0OBOJHEHUSI TPYHTOB TEPPUTOPUNA M MOCTYILICHUS
BOJIbI K 3/IaHHSIM M COOPYKEHHUSAM, KpOME YCTPOMCTBA ApeHaxel, He00Xo-
JTMMO MPEyCMaTPUBATh:

®HOPMAaTHMBHOE YIUIOTHEHHE TPYHTA IPHU 34CBHIIKE KOTJIOBAHOB U
TPaHILEH;

®KaK ITPAaBUJIO, 3aKPBITHIE BBIITYCKU BOJOCTOKOB C KPOBJIM 31aHUM;

®BOJIOOTBOISIIIME OTKPBITHIE JIOTKU ceueHrueM > 15x15 cM ¢ npoaoas-
HBIM YKJIOHOM > 1% TIpu OTKPBITHIX BBIITyCKaX BOJOCTOKA;

®yCTPOICTBO OTMOCTOK y 3AaHUN mupuHOoM > 1100 cM ¢ aKTUBHBIM
MOIMEPEYHBIM YKJIOHOM OT 3aHui > 2% 10 10pOTr UJIU JOTKOB;

®TCPMETUYHYIO 337Ky OTBEPCTUM B HapyXHBIX CTeHax U (yHIa-
MEHTaX Ha BBOJIaX U BBIITYCKAaX UHKXECHEPHBIX CETEH;

®OPraHU30BaHHbBIM MTOBEPXHOCTHBIA CTOK C TEPPUTOPHUU MPOEKTUPYE-
MOI'0 00BbEKTa, HE YXYIIAIOUIMNA OTBOJI JOK/IEBBIX U TalbIX BOJ| C MpUJIE-
raroliey TEPPUTOPHH.

[Ipn oOlmeM MOHWKEHUM YPOBHS IMOJ3EMHBIX BOJl Ha TEPPUTOPHUU
CTPOUTEIIBCTBA OTMETKU IMOHM>KEHHOTO YPOBHSI MOA3EMHBIX BOJ CIEAYET
Ha3zHadaTh Ha 0,5 M HIXKE IMOJOB MOABAJIIOB, TEXHUYECKUX IOJIOINM, Ka-
HAJIOB JUUIsI KOMMYHHUKALUN U APYTUX COOPYKEHUH. B ciydyae HEBO3MOXK-
HOCTHU WJIM HEUEIECO00Pa3HOCTH OOIIEro MOHWKEHUS YPOBHS MOA3EMHBIX
BO/JI JOJDKHBI MPEIYCMAaTPUBATHCA MECTHBIC APEHAXKU I OTACIbHBIX 3]1a-
HUW U COOPY>KEHUM (WJIA TPy 31aHUN).

MecTtHble ApeHaXHu, KaK MPaBUIO, HOJKHBI YCTPAUBATHCS B CIydasix
3HAYUTEIHLHOTO 3arTyOJIeHUs MOI3EMHBIX dTaXel OTACIBHBIX 3JaHUN MpU
HEBO3MOXXHOCTH CAMOTEYHOT'O YAICHUS JpeHaXHBIX Box [1 — 12].

4.2. THITbI TPEHAKEH

B 3aBUCHMMOCTH OT pPacmoyIOKEHUS APEHAXA MO OTHOIIEHUIO K BOJO-
yIopy JPEHaKH MOTYT ObITh COBEPIIICHHOTO WJIM HECOBEPIIIEHHOTO THIIA.
JlpeHak COBEpIIEHHOIO THUIIA 3aKJIAJABIBACTCS HA BOJAOYNOpE. [ pyHTOBBIE
BOJIbI TIOCTYTIAIOT B JIPEHAXX CBEPXY U ¢ OOKOB. B COOTBETCTBUU C 3TUMU
YCIIOBUSIMH JIPEHAXK COBEPIIEHHOTO THUIIA JOJDKEH UMETh APEHUPYIOLIYIO

OOCBITIKY CBEPXY U C OOKOB.
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JIpeHax HECOBEPILICHHOTO THUIIA 3aKJIAJbIBA€TCS BBIIIE BOJOYIIOpA.
['pyHTOBBIE BOJBI MTOCTYIAIOT B APEHAXKU CO BCEX CTOPOH, MOITOMY Jpe-
HUpPYIOIasi OOChINIKAa JOJDKHA BBIMOJHATHCA 3aMKHYTOW CO BCEX CTOPOH

(puc. 4.1).

4.3. HCXOIHBIE JAHHBIE JlVIA IPOEKTHPOBAHUA
JAPEHA/KEH

JInst cocTtaBieHUsl MPOEKTa JAPEHAKa HEOOXOJIUMbI CIEAYIOIINE aH-
HBIE U MAaTEPUAJIBL:

- 3aKJIFOYEHUE O TUJPOTE€OJOrMYECKUX YCIOBUSIX CTPOUTENBCTBA;

- I1ad TeppuTopun B macimrtade 1:500 ¢ cymecTByHONMMHA U TTPOEK-
TUPYEMBIMH 3JJaHUSIMU U TOJI3EMHBIMU COOPYKEHUSIMH;

- POEKT OpraHu3aluu penbeda;

- IUJIaHbl U OTMETKU IMOJIOB TMOJBAIBHBIX MOMEIICHUNA U TMOJNOIUN
3JIaHUM;

- TIJIaHBI, pa3pe3bl U pa3BePTKH PyHIAMEHTOB 3/IaHHI;

- IIJIaHBI, MPOJ0JIbHBIE MPOPUIIU U Pa3pe3bl MOA3EMHBIX KAHAJIOB.

B TexHHYECKOM 3aKIIOUYECHUU O THIPOrEOJIOTUYECKUX YCIOBUSIX CTPO-
UTENbCTBA JOJKHBI ObITh TaHBI XaPAKTEPUCTUKU MOJ3EMHBIX BOJI, T€0J0-
rO-JUTOJIOTUYECKOTO  CTPOEHUS y4yacTKa M (PU3UKO-MEXaHUYECKHUX
CBOWICTB I'PYHTOB.

B pa3znene xapakTepUCTUKHU MOA3EMHBIX BOJI IOJKHBI OBITh YKA3aHBI:

- ICTOYHHUKHU MUTAHUSI TTOJ3€MHBIX BOJI;

- PEXUM TOJI3EMHBIX BOJ U OTMETKH YPOBHEH MOA3EMHBIX BOJ, a B
HEKOTOPBIX CIy4YasiX BHICOTA 30HbI KAWJUISIPHOTO YBJIAXKHEHUS TPYHTA;

- JIaHHBIE XMMHUYECKOT0 aHaliM3a W 3aKJII0YeHUuEe 00 arpecCUBHOCTH
MOA3EMHBIX BOJI IO OTHOILIECHHIO K OETOHAM U IIEMEHTHBIM PACTBOPaM.

B reosioro-auTosiornueckoM paszene gaercsa ollee onucaHue CTpoe-
HUS y4acTKa.

B xapaktepuctuke (pU3MKO-MEXaHUYECKUX CBOMCTB IPYHTOB TOJKHBI
OBITh YKa3aHBI:

-TPaHyJIOMETPUUYECKUN COCTAB MECUYAHBIX TPYHTOB;
-k03(PUIIUEHTHI PUIBTPALIMKU TIECYAHBIX TPYHTOB, CylIeceu u Jp.;
-K03((PULIMEHTHI MOPUCTOCTH U BOAOOTIAUH;

-yroJl €CTECTBEHHOTO OTKOCA U HECYIasi CHOCOOHOCTh TPYHTOB.

K 3aK1104€HUI0 NPUKIAAbIBAIOTCS TE€OJIOTHUYECKUE pa3pe3bl U "KOJIOH-
Ki'" TPYHTOB MO OYpPOBBIM CKBa)KMHAM, HEOOXOJUMBIC IJIsI COCTABJICHUS
r€0JIOTUYECKUX Pa3pe30B 110 TpaccaM JIPECHAXKEMN.
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[Ipu HEeOOXOUMOCTH, B CJIIOKHBIX T€OJOTMUECKUX U THAPOre0Iornye-
CKHMX YCJIOBUSX JUUIA ITPOEKTOB APEHUPOBAHUS KBAPTAIOB U MUKPOPAMOHOB
K TEXHAYECKOMY 3aKIIOUEHUIO MPUKIIAJABIBAIOTCS KapPThl TUAPOU3ZOTHIIC.

4.4. OBIIITHUE YCIIOBUHA BbIBOPA CUCTEMbDI /IPEHAKA

Cucrema npeHaxa BbIOMpAeTCs B 3aBUCMMOCTU OT XapakTepa 3allu-
[1aeMOT0 00BEKTa U THUAPOTCOIOTHUECKUX YCIOBUH.

[Ipy mpoeKTUPOBAHUM HOBBIX KBApTAJIOB U MUKPOPANHOHOB Ha TEPpU-
TOPUSIX C BBICOKUM YPOBHEM IMOA3EMHBIX BOJ JOJKHA OBITH pa3paboTaHa
oO1ias cxeMa JpeHaxen.

B cocTtaB cxembl JIpeHaxkedl BXOJSAT CHUCTEMBI JApeHa)keu, obecredu-
BaloIIMe oO0Iee MOHMKEHHUE YPOBHS TMOJ3EMHBIX BOJ Ha TEPPUTOPUU
KBapTajga (MUKpOpaloHa), © MECTHBIE JPEHAXKU JJIsI 3alIUThl OT MOATOI-
JICHUSI TOJI3€MHBIMU BOJIAMH OTJICJIbHBIX COOPYKEHHUH.

l. K npenaxam, obOecriednBarommM 0OINee MOHKCHUE YPOBHS
IPYHTOBBIX BOJ, OTHOCSITCS APEHAXU: & — FOJIOBHON MM OeperoBom; 06 —
CUCTEMATHYECCKHUM.

Il. K MecTHBIM ApeHakaM OTHOCATCS APECHAXKH: a) KOJBIIEBOH; 0)
MPUCTEHHBI; B) MJIACTOBBIM.

I1l. K mecTHBIM apeHakaM OTHOCSTCS TakKxke IpeHaKHu, IpeHa-
3HAQYEHHBIE JJISI 3alIUTHI OTAEIIBHBIX COOPYKEHUH: a) APEHaX MOA3EMHBIX
KaHaJIoB; O) PEHaXX MPUSMKOB; B) JIOPOKHBIN JpPEHAX; I') IPEHAX 3aChI-
MaeMbIX PEUCK, PyUbEB, JIOTOB U OBPAroB; 1) OTKOCHBIN U 3aCTEHHBIN Jipe-
HaXU; €) IPEHAX MOJI3E€MHBIX YACTEU CYIIECTBYIOIINX 3JaHUM.

4.4.1. I'onoenoit openasic

Jlnst ocylieHus TEPPUTOPHUMA, TOATOIUISIEMBIX MOTOKOM IMOJ3EMHBIX
BOJl ¢ 00JIaCThIO MUTAHUS, PACTIOI0KEHHOW BHE 3TON TEPPUTOPUH, CIEAY-
€T yCTpawBaTh TOJOBHOU apeHax (puc. 4.1). Ha Teppuropusx co ciou-
CTBIM CTPOCHHMEM BOJOHOCHOIO IUIacTa CIENyeT yCTpauBaTh Kak oOIue
CHUCTEMBI JIpEHaXKEH, TaK U MECTHBIC JIPEHAXKH.

Ha 3acTpOoe€HHBIX TEPPUTOPUSX, IPU CTPOUTEIHCTBE OTJEIbHBIX 371a-
HUW U COOPYKEHUM, HYKIAIOUIUXCA B 3alUTE OT MOATOIJICHUS TPYHTO-
BBIMHM BOJIaMU, JOJDKHBI yCTpamBaThCS MECTHBIE ApeHaxku. [lpu mpoek-
TUPOBAHUU U CTPOUTEIIBCTBE ITUX JAPECHAKEH HEOOXOAMMO YUUTHIBATh UX
BJIMSIHME HAa COCEJIHUE CYILIECTBYIOIINE COOPYKEHHUS.
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Puc. 4.1. T'onoBHOM apeHax

["os10BHOM ApeHaXk HY>KHO 3aKJIabIBaTh MO BEPXHEH, 10 OTHOIIECHUIO
K TOJ3€MHOMY IIOTOKY, TPaHHUIIE APEHUPYEMOM TeppuTopuu. Tpaccy
JIpeHaka HAa3HAYalT C YYETOM pa3MEIICHHUS 3aCTPOUKH U MPOBOJSAT, MO
BO3MOHOCTH, B MECTax ¢ 00Jie€ BHICOKMMHU OTMETKAMH BOJOYTIOPA.

["onoBHOM IpeHax MOJKEH, KaKk MPaBUIIO, MepeceKkaTh MOTOK MOA3EM-
HBIX BOJI TTO BCEH €ro MmupuHe.

[Ipu nnmyHE TOJOBHOTO JApeHa)ka, MEHBIIICH MUPUHBI ITOJ[36MHOTO T10-
TOKa, CJIEyeT YCTpauBaTh JOMOJHUTEIbHBIE IPEHBI 10 OOKOBBIM T'PaHU-
1[aM JIPEHUPYEMOUN TEPPUTOPUH C IETBI0 TIepexBaTa MOA3EMHBIX BOJ, MO-
CTyHAaromuX cCOOKY.

[Ipu HermyOokOM 3ajeraHuu BOAOYIIOpa TOJOBHOM JIpEHa)X CleayeT
3aKJIaJIbIBaTh Ha MOBEPXHOCTH BOAOYIOpA (C HEKOTOPHIM 3ariTyOJiecHHEM B
HEro) C IEeJbI0 MOJHOTO MepexBaTa MOA3EMHBIX BOJ, KaK JIPEHaXX COBEp-
IIICHHOTO THUTIA.

B Tex cmydasix, Korja He MPEICTAaBISCTCS BO3MOXKHOCTH 3aJI0KUTH
JIpeHaX Ha BOJOYIOPE, a MO YCIOBUSIM JAPEHUPOBAHUS TpeOyeTcs MOJTHO-
CTBIO TIEPEXBATUTh MOTOK IMOJ3EMHBIX BOJI, HIDKE JIPEHa)Ka YCTpauBaeTCs
9KpaH M3 BOJOHEMPOHMIIAEMOTr0 IIMyHTOBOTO psifa, KOTOPBIM TOJKEH
OBITH OIYIIIEH HUKE OTMETOK BOJOYIIOPA.
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[Ipu rmyOoKoM 3ajieraHuU BOJIOYIIOpa TOJOBHOM JIPEHaX 3aKjaJbIBa-
10T BBIIIE BOJAOYIIOPA, KaK JPEHAX HECOBEPIIEHHOr0 Thna. B aToM ciryuae
HEO0O0XOIMMO TMPOU3BECTH PacyeT JeNpecCUuOHHON KpuBoul. Ecnu yctpoii-
CTBOM OJIHOW JIMHUU TOJIOBHOTO JIpEHAa)XKa HE JOCTUTaeTCsl MOHUKEHUE
YPOBHS MOJI3EMHBIX BOJI /10 3aJaHHBIX OTMETOK, CJIIENYET 3alPOCKTUPOBATH
BTOPYIO JIMHUIO JAPEHAXKA MapajuielIbHO FOJIOBHOMY JApeHaxy. PaccrosiHue
MEXK]ly APEHAXKAMU OMPEACISIETCA PACUETOM.

Ecau 4acTe BOJOHOCHOIO IUIACTA, PACIONOKEHHAS HaJ JPECHAXOM,
COCTOMUT U3 MECYAHBIX TPYHTOB ¢ KOA()PUIIUEHTOM (PUIbTpALIMK MEHEE 5
M/CYTKH, HUKHSIS 4acTh TPAHILEH JPEHa)ka JTOJbKHA OBITh 3achlllaHa Iec-
KOM ¢ ko3 unmenToM QuiIbTpanuy He MeHee 5 M/cyTkH (puc. 4.2).

BricoTa 3aceinkn meckom cocrasistetT 0,6 — 0,7 H, rne H — BrICOTA

OT HU3a TPAHIIIEU JPEHAXA JO HEMOHUKEHHOTO YPOBHS MMOI3€MHBIX BO/I.

[Ipy croucTOM CTPOEHUM YACTH BOJOHOCHOTO ILIACTA, PACIIOIOKEH-
HOT'O HAJl IPEHAXOM, C YEPEAOBAHMUEM IIPOCIIOEK MECKA U CYTJIMHKOB, 3a-
CBITMIKA TPAHILIEHU JPEHAXKa MEeCKOM ¢ KodpduimeHToM QuibTpanuu He Me-
HEee 5 M/CyTKHM JoJpbkHaA ObITh mpowusBeacHa Ha 30 CM BbIlI€ YpOBHS MOJ-
36MHBIX BOJ.
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Puc. 4.2. CxeMbl 3aCBhINKU TpaHILIEH ¢ (GUIBTPYIOLIEH MPU3MON

3acpIlKa IECKOM MOYKET NMPOU3BOJIUTHCS HA BCHO LIMPHHY TPAHIIEH
BEPTUKAJILHOW WJIM HAKJIOHHOM MPU3MOU, TonmumHon He MeHee 30 cMm. [ns
TOJIOBHOI'O JpEHa)ka COBEPIICHHOI'0 THIIA, KOTJAa BOJOHOCHBIM ILJIACT HE
VMEET TJIMHUCTBIX, CYIJIMHUCTBIX M CYINECUaHBIX IPOCIIOEB, NECUYAHYIO
MPU3MYy MOXHO YCTPaWBaTh TOJIBKO C OJHOW CTOPOHBI TPAHIIEH (CO CTO-
POHBI IPUTOKA BOJIbI).

Eciy ronoBHON ApeHaK 3aKiIablBacTCs B TOJIIE CPABHUTEIBHO Clla-
00 BOJONPOHUIIAEMBIX TPYHTOB, MOJICTUIAEMBIX XOPOIIO BOAOMPOHHUIIAE-
MBIMU TPYHTaMH, CIEAyEeT yCTpauBaTb KOMOWHHMPOBAHHBIA APEHAX, CO-
CTOSIIIMI W3 TOPU3OHTAIBHOW APEHBI U BEPTUKAIBHBIX KOJOALEB (pHC.
4.3).
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4.4.2. Cucmemamuueckuil OpeHayc

Ha teppuropusix, rjie rpyHTOBBIE BOJIbI HE UMEIOT SICHO BBIPAKEHHOTO
HaIpaBJICHUS MOTOKA, a BOJOHOCHBIM IJIACT CJIOXKEH MECYaHbIMU TPyHTA-
MU UM UMEET CIIOUMCTOE CTPOCHUE C HE3AMKHYTBHIMH MECYaHBIMU MPOCIIO-
SIMH, CJIEAYET YCTPAUBATh CUCTEMAaTUYECKUIN JPEHAK.

B ropojackux yciaoBUSX CHUCTEMATHUYECKUM NPEHAXX MOXET YCTpau-
BaThCsl B COUETAHUU C MECTHBIMU JIpeHaXkaMu. B 3ToM ciydae npu mpoek-
THPOBAHUU OTAEJBHBIX JIPEH CIIEYyET PellaTh BO3MOKHOCTh UX OJIHOBpE-
MEHHOI'0 MCIOJIb30BaHUS B KQUECTBE MECTHOI'O JPEHAXKA, 3alIUIIAIOLIETO
OT/ICJIbHBIE COOPYKEHUSI, U B KaueCTBE AJIEMEHTOB CHCTEMaTHYECKOTO
IpeHaxka, o0ecreunBaroiiero ooiiee MOHMWKEHUE YPOBHS TPYHTOBBIX BOJ
Ha JPEHUPYEMON TEPPUTOPHHU.

[Ipu 3a10’)keHUU APEH CUCTEMATHYECKOTO JpEHa)ka B TOJIIE TPYHTA
co ciaboil BOJONMPOHUIAEMOCThIO, MOJACTUIAEMOI0 XOPOIIO BOJOMPOHU-
I[aeMbIMU TPYHTaMH, CJIEAyeT MPUMEHSATh KOMOWHHMPOBAHHBIH APEHAXK,
COCTOSIIIIUN U3 TOPU3OHTAIBHBIX IPEH C BEPTUKAIBHBIMU KOJIOIIIaMU (puC.
4.3).

[Ipu HEOTHOPOIHOM CTPOEHUHU BOJOHOCHOTO IJIacTa, KOTJia TOpU30H-
TaJibHAs JJpe€Ha MPOXOJUT B BEPXHEM MEHEE MPOHUIIAEMOM CJIOE, a HIKE
pacIoyio’keH 0oJiee MPOHUIIAEMBIN CJION, YCTpauBalOT KOMOMHUPOBAHHBIM
JPEHAX, COCTOSIIIUNA M3 TOPU3OHTAIBLHOM JAPEHBI U BEPTUKAIBHBIX CaMO-
U3JIUBAOIINXCS KO0 11eB-priIbTpoB (puc. 4.3).

Ha tepputopusix, NOATOIISIEMBIX MTOTOKOM T'PYHTOBBIX BOJ, 00JIaCTh
MUTAHUSI KOTOPBIX 3aXBaThIBA€T TAKXKE€ M JIPCHUPYEMYIO TEPPUTOPHIO,
CJIeAYeT MPUMEHSITh COBMECTHO TOJIOBHOW M CHCTEMAaTUUYECKUN JIPEHAK.

JInst 3aUThl OT HOATOIUICHUSI TPYHTOBBIMU BOJAMU MOJBAIBHBIX TMO-
MEILEHUH ¥ TOAMOJIbS OTAEJIBHO CTOSIIMX 3JaHUM WU TPYNMbI 3JaHUMN,
IpU 3AJI0KEHUHM MOJBAJIOB B BOJOHOCHBIX MECYAHBIX TPYHTaX, CIEAYET
yCTpauBaTh KOJIbLIEBBIE JIPEHAKHU.

KosbiieBbie JIpeHaku CJIENyeT YCTpauBaTh TakKXKe MJIS 3allUThl 3a-
rIIyOJIE€HHBIX MOJBAJIOB B HOBBIX KBapTajllax U MUKpOpanloOHax MpU HEIO-
CTATOYHOU TIyOMHE TOHUKEHHS YPOBHS TPYHTOBBIX BOJ| 00IIEH cCUCTEMOM
JpeHaXka TEPPUTOPHHU.
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Puc. 4.3. KoMOMHUPOBAaHHBIN JPEHAXK C BEPTUKAIBHBIM U3JTUBOM
KOJIoAIa

[Ipu OonbIION BOAOTIPOHUIIAEMOCTH MECUYAHBIX TPYHTOB, a TAKKE MPU
3aJI0KEHUHU JPEHaKa Ha BOJOYNOPE MOXKHO YCTpaumBaTh OOIIMI KOJIbIIE-
BOW JIPEHAX JJIs TPYIIIbI COCEAHUX 3JaHUM.

[Ipu npuTOKE TPYHTOBBIX BOJA APEHAX MOXKET OBITh YCTPOCH B BHUJC
HE3aMKHYTOT'O KOJIbIIA MO TUITY TOJIOBHOTO JPEHAXA.

Kosb1ieBo# ipeHax HaJ0 3aKjiIaJbIBaTh HUKE 1OJ1a 3aIIHUIIAEMOTr0 CO-

OpYXEHHS.

KosbiieBol ApeHax clieAyeT MPOKIAAbIBaTh HA PACCTOSIHUM 5 — 8 M
oT cTeHbl 37aHus. [Ipu OoJsblIOM 3arimyOJieHUM ApeHa)ka HEoOXOAUMO
MPUHATH MEPhl IPOTUB BBIHOCA, OCJA0JIEHUS U OCAJKW TpyHTa moja (yH-
JAMEHTOM 3]IaHMUSI.

4.4.3. Ilpucmennbwtii Openar)c

JIJist 3aUTHl OT TPYHTOBBIX BOJ| MOJBAJIBHBIX MOMEUIEHUNW U MOIIO-
JUH 31aHUH, 3aKIaJbIBAEMBIX B TJIMHUCTBIX U CYTVIMHUCTBIX TPyHTaxX, Cle-
IyeT yCTpauBaTh MPUCTEHHBIC IPEHAXKU.

[Ipuctennsie "mpodunakTuueckue" IpeHaXu HEOOXOAMMO yCTpawu-
BaTh TaK)K€ U MPU OTCYTCTBUU TPYHTOBBIX BOJ B 30HE MOJBAJIOB U MOATIO-
JUH, yCTpauBaeMbIX B ITTUHUCTBIX U CYTJIMHUCTBIX TPYHTAaX.
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[Ipu cnouCTOM CTPOEHUH BOJOHOCHOTO IUIACTA JJIS 3AIUThI OABAJIOB
Y TOAIONWUA 3JaHUM CIIEAYET YCTpamBaThb IPUCTEHHBIE WIIM KOJBLIEBHIC
JPEHAXU B 3aBUCUMOCTH OT MECTHBIX YCIIOBUH.

Ecnu oTnenbHbIE 4acTU 3[1aHUS PACIONArarTCAd Ha ydacTKax C pas-
JIMYHBIMU T'€OJIOTUYECKUMU U THAPOTE€OJIOTHYECKUMU YCIOBUAMU, HA 3TUX
y4aCTKax MOXHO NPUMEHATh KaK KOJbIIEBOW, TaK U MPUCTEHHBIN JTpEHa-
KU.

[IprCTEHHBIN OpEHAX NMPOKIAABIBAIOT IO KOHTYPY 3JaHUs C HAPYXK-
HOW CTOpPOHBI. PaccTosiHME MEXY NPEHAKOM M CTCHOM 3[1aHUsl ONpPEHEsi-
€TCSl IUPUHON (PYHTAMEHTOB 37aHUS U Pa3MEIICHUEM CMOTPOBBIX KOJOJI-
LIEB APEHAXKA.

[IpucTEeHHBIN ApEeHAX, KaK MPABUIIO, TOJKEH MPOKJIAIbIBATHCS HA OT-
METKaxX HIKE IMOJOIIBBI JIEHTOYHOrO (yHIAaMEHTa WU OCHOBaHUsA (PyH-
JTaMEHTHOM IIJIUTHI.

[Ipu Gosbiioi TIyOMHE 3al0kKeHUus] PyHIAMEHTOB OT OTMETKH IoJja
MOABAJILHOTO TMOMENIEHUS MPUCTEHHBINM JIPEHa)X MOXKET OBITh 3all0KEH
BBIIIIE TIOIOIIBHI ()yHIAMEHTOB.

YCTpOUCTBO MPUCTEHHOTO JPEHAXca C MPUMEHEHHEM COBPEMEHHBIX
MOJIMMEPHBIX (UIBTPYIONIUX MaTepuanoB (00osiouka «JlpeHus») yMeHb-
Ia€T CTOUMOCTh CTPOUTENBCTBA 34 CUET SIKOHOMUHU TECKA.

Oo6osnouka "JIpeHns" coCTOUT U3 ABYXCIOWHONW KOHCTPYKLHHU: JIUCTA
CHEUHUAITBHOTO TPOQUIIS U3 NOJUMEPHOTO MaTepralia (MOJIUITUIIEH, MOJIU-
MPONUJIEH, MOJMBUHWIXJIOPUA) U HETKAHHOTO T'€OTEKCTUIBHOTO (UIIb-
TPYIOILIETO MaTepuasia, CKpeIrIsieMoro Mexxay coOOW ¢ TTOMOIIBIO CBapKU
UM BoAoCTOMKOTO Kiies. JIuctel o0omouku "JlpeHus" coequHsSoTCs APYT
C IPYTrOM BHAXJIECT.

4.4.4. ITnacmoeswtii Openasic

JIns 3auThl OT NOATOIUIEHUS TPYHTOBBIMHU BOJAMH MOJBAIBHBIX I10-
MEILEHUN U TIOAIIOJbs 3JaHUM, YCTPAUBAEMBIX B CJIIOKHBIX TMIPOre0I0TU-
YECKUX YCIOBHUAX, KAK-TO: B BOJAOHOCHBIX IJIACTax OOJBIIONW MOIIHOCTH,
IIPYA CJIOUMCTOM CTPOCHHUM BOJAOHOCHOIO IUIACTA, IIPU HAIMYUU HAIOPHBIX
MOJ3EMHBIX BOJ U T.II., & TAKXKE B ClIy4ae HEJOCTATOUHOU 3P(HEKTUBHOCTU
IIPUMEHEHUS KOJIBLIEBOI'O WJIM IPUCTEHHOIO IpPEHaXa, CIEAYEeT yCTpawu-
BATh IIJIACTOBBIE IPEHAXKU.

B BOMOHOCHBIX IUTacTax OOJIBIIOW MOIIHOCTH CIEAYET MpeBapu-
TEJIbHO IIPOU3BECTU PACUET BO3MOXKHOI'O IOHUXEHUS YPOBHS ITOJA3EMHBIX

88



BOJl B LICHTPE KOHTYpa KOJBLEBOTO JApeHaxa. B ciiyyae HEZOCTATOYHOTO
CHUKEHUSI YPOBHS I'PYHTOBBIX BOJl HAJIO0 NMPUMEHUTH IIACTOBBIA JPEHAK.
[limacToBBIM ApeHAX yCTPAuMBaeTCs B BUJE CJOS IIECKA, OTCHIIAEMOTO IO
JHY KOTJIOBaHa ITOJ 3JaHUE WM B TPAHIIEE IS KaHaJa.

Ciioii mecka B IONEPEYHOM HAIPABJIEHUM ITPOPE3AIOT MPU3MAMU U3
IpaBuUs WIH 1ICOHS.

[Ipn CI0KHOM CTPOEHUH BOJIOHOCHOTO IUIACTa C U3MEHEHUEM €TI0 CO-
CTaBa U BOJIONPOHUIIAEMOCTH (B IJIaHE W pa3pe3e), a TAKKE MPU HATUYUU
OOBOJHEHHBIX 30H WM JIMH3 BOJ| MOJ IOJIOM IOJIBAJILHOIO TOMEIICHUS
YCTPaWBAKOTCS TJIACTOBBIE APEHAXKHU.

[Ipn HanTMYUKM HAMOPHBIX NMOA3EMHBIX BOJ CIEAYET NMPUMEHATHh KOJIb-
1IEBOM WJIM TJIACTOBBIN JPEHAX B 3aBUCUMOCTH OT MECTHBIX THJIPOre00-
TMYECKUX YCIOBUM C pacyeTHBIM 00OCHOBAHHUEM.

JIns 3a1mThI MOIBAJbHBIX TOMEIIEHUN U COOPYKEHUM, B KOTOPBIX 11O
YCJIOBHSIM JKCIUTyaTallid HE JOIYCKAeTCsl MOSIBIICHUE CBHIPOCTH, MPH 3a-
JIOKEHUU 3TUX NMOMEIICHWW B 30HE KaNWUISIPHOTO YBJIQXKHECHUS T'PYHTOB
CIENYET YCTPAUuBATh IUIACTOBBIC IPECHAXKU.

[ImactoBble "podunakTuyeckue" ApeHaku s TaKUX IMOMEIICHUM U
COOPYKEHUW, YCTPAUBAEMBIX B TIIMHUCTBIX M CYTJIMHUCTBIX T'PYHTax, pe-
KOMEHIYETCS PEAYCMAaTPUBATh U IIPU OTCYTCTBUU MOJI3EMHBIX BOJ.

[InacToBBIe JpeHa)XW YCTPauWBaIOT B COUETAHUU C TPpyOUyaTHIMU Jpe-
Ha)kKaM¥ (KOJbLEBBIMU U PUCTEHHBIMH).

st compsbKeHUsl IUIACTOBOTO JIPEHAXKa C HAPYKHBIM TpPyOdaThIM
JPEHAKOM MPOKJIAABIBAIOT TPYOUATHIN APEHAK.

Jns moanmonuii 3maHuil ¢ yHIaMEHTaMH Ha CBAalHBIX POCTBEPKAX
IJIACTOBBIM JPEHAX yCTPAWBAKOT B COYETAHWUU C OJHOJIMHEWHBIM JIpEHa-
YKOM, MPOKJIAJIBIBAEMbBIM IO 3IaHUEM.

4.5. XAPAKTEPUCTHKH /IPEHAKA

4.5.1. Tpacca openasrica

Tpaccel KOJIBLIEBBIX, NPUCTEHHBIX M CONMYTCTBYIOIIUX JPEHAKEU
ONPENEIAOTCS IIPUBA3KON K 3aIUIIAEMOMY COOPYKEHHUIO.

Tpacchl TOJIOBHBIX M CUCTEMATUYECKUX APEHAXKEU OMNPEHETAIOTCA B
COOTBETCTBUU C THUAPOTEOJOTMUYECKUMU YCIOBUSIMU U YCIOBUSIMU 3a-
CTPOUKH.
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4.5.2. Ilpooonvustit npoghuns openasrica

['myOuHa 3a710KeHUs IpeHaxel N0KHA ObITh OOJbIIe TITyOUHBI TTPO-
Mep3aHusl TPYHTA.

['myOrHa 3aJ105)KeHUS] TOJIOBHBIX, KOJIBIIEBBIX U CUCTEMaTUUYECKUX JIpe-
HaXel omnpenesnserca 3ariayOjieHHeM 3alllMIIaeMbIX 3JaHUi U COOpYKe-
HUM.

['myOvHa 3aJI0)K€HUs TPUCTEHHBIX M COMYTCTBYIOIIUX JpEHaKEH
OTIPEJIETSETCA B COOTBETCTBUU C TIIYOMHOM 3aIIUIIIAEMbIX COOPYKEHHIA.

[IponosibHBIE YKIIOHBI IpEHAXa PEKOMEHIyeTCsl IPUHUMATh HE MEHEE
0,002 nnsa rmuaucThix TPYHTOB U 0,003 17151 MECYaHBIX TPYHTOB.

HauOonbiire yKJIOHBI JIpeHaXeH CIeAyeT OMNpeAessaTh HUCXOAS U3
MaKCHMaJIbHO JOMYCTUMOM CKOPOCTH TE€YEHHUS BOJBI B TpyOax.

4.5.3. Paccmanoeka cmompogvix Koiooues

CMOTpOBBIE KOJOAIBI CIECIYET YCTAHABIMBATH B MECTAX MOBOPOTOB
TpacChl U U3MEHECHUS YKJIOHOB, Ha MEPEMNaAIax, a TAKAKE MEKY dTUMU TOY-
KaMH Tpu OOJIBIINX PACCTOSHUSIX.

Ha mnpsMpIx ydacTkax JpeHa)ka HOPMAJIbHOE PACCTOAHUE MEXIY

cMOTpoBbIMU KojoamamMu — 40 M. Hawubombliiee paccTOsHHE MEXKIY

CMOTPOBBIMM KOJIOALIAMH JpeHaxa — S0m.

4.5.4. Yempoiicmeo évinyckoe

Bolintyck BoAbl M3 JIpeHa)Xed MPOU3BOJAAT B BOJOCTOKH, BOJOEMBI U
OBparu.

[Ipu BeIyCKE B BOJOEM APEHAX JOJKEH OBITh 3aJI0KEH BBIIIE FOPU-
30HTa BOJBI B BoJoeMe (HaOI0jaeMoro Bo Bpems naBojika). [lpu kpatko-
BPEMEHHOM TMOBBIIIEHUH TOPU30HTA BOJOEMA JIPEHAaXX B HEOOXOAMMBIX
CIly4asix MOXET ObITh 3aJI0’KEH HM)KE MAaBOJKOBOTO TOPU30HTA IPHU YCIO-
BUU 000PYZ0BaHUS BBIITYCKa APEHAKA OOpaTHBIM KJIalaHOM.

Y CcTheBOM y4acTOK JPEHAXHOTO BBIMYCKA B BOJIOEM JOJKEH OBIThH 3a-
rNIyOJIEeH HM)KE TOPU30HTAa BOJBl Ha TOJIIMHY JIEASHOTO IOKpOBa C
YCTPOMCTBOM MEPENATHOTO KOIOI1A.
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[Ipr HEBO3MOKHOCTH YCTPOWCTBA BBIITyCKa BOJBI M3 JpEHA)Xa Camo-
TEKOM HEOO0XOJIMMO MPEAYCMOTPETh HACOCHYIO CTaHIIMIO (YCTaHOBKY) Iie-
PEKaYKH IPEHAXKHBIX BOJI, pa0OTAIOIIYI0 B aBTOMAaTUUYECKOM PEKUME.

4.5.5. Coemeuienue openasica c 6000CHMOKOM

[Ipu pOEKTUPOBAHUM JPEHAXka CIEAYET PaCCMOTPETh BAPUAHT IPO-
KJIQJIKH €0 COBMECTHO C BOJOCTOKOM.

[Ipu gocratouHO# TIIyOMHE 3alI0KEHUSI BOJOCTOKA JIPEHAX CIECIYyeT
pacriojaratb HaJ BOJOCTOKOM B OJHOW BEPTUKAIBbHOM IUIOCKOCTU C BbI-
IIYCKOM JIPEHAXKHBIX BOJ B KaX/blii CMOTPOBOM KOJOZEL BOAOCTOKA. Pac-
CTOSIHUE B CBETY MEXAY TpyOaMu JpeHa)ka U BOJIOCTOKA JOKHO OBITH HE
MEHEE 5 CM.

B cimydyae HEBO3MOXKHOCTH M3-3a TJIYOHMHBI 3aJI0KEHHS PACTIOJIOKUTD
IPEHAX HaJ BOAOCTOKOM CIEAYET OCYUIECTBIATh MAPALICIBHYIO YKIAIKY
JpEHaXXa B OJTHOW TpaHIIEE C BOJOCTOKOM.

4.5.6. Tpyowt u openupyrouiue hunompot

Jl1st npeHaka cieyeT MpUMEHSITh acOeCTOIIEMEHTHBIE TPYOBI.

HckimroueHne COCTaBJISIOT APEHAXH, 3aKJIaAbIBAEMBIC B IMOJ3EMHBIX
BOJIaX, arpeCcCUBHBIX K O€TOHaM M pacTBOpaM Ha MOpTIaHAUeMeHTe. B
ATOM CJIy4dae JJisl IpeHaxka CIeAyeT IPUMEHSTh IJIaCTMACCOBBIE TPYOBI.

Bononpuemubsie OTBEpCTHSI B TpyOax clielyeT YCTpauBaTh B BHJIC

NPONUJIOB MHUPHHOMN 3 — 5 MM. JImuHa mponuia I01kHA ObITh paBHA I0-

JIOBHMHE AuaMeTpa TpyOsbl. [Iponuiel ycTpauBatotT ¢ 00eux CTOpOH TpyObI B
nIaxMaTHOM Topsiike. PaccTosiHue Mexay OTBEpPCTHUSAMHU Ha OJHOM CTO-

poHe — 50 cMm. Mmeercss BapHaHT ¢ MPOCBEPIMBAHHEM BOJONPUEMHBIX

OTBEPCTHUM.

IIpu yknanke TpyO HEOOXOIUMO MPOCIEAUTH, YTOOBI MPOMUIBI OKa-
3BIBAJIUCH COOKY TPYOBI (BepX ¥ HHU3 TPYOBI JOHKCH OBITH O€3 TPOIHUIIOB).

AcOecToleMEeHTHBIE TPYObl COSAUHSAIOT My(PTaMHU.

[Ipu mpumMeHennn noJuBUHUIXJIOPUAHBIX TpyO (IIBX) Bomompuem-
HbIE€ OTBEPCTHS BBINOJIHIIOTCS AHAJIOTMYHO acOECTOLIEMEHTHBIM TpyOaM.
['odppupoBannas apenaxnas Tpyoa u3 noiaudtuwieHa (ITHJI) Beimyckaercs
C TOTOBBIMH BOJOTIPUEMHBIMHU OTBEPCTHSIMHU.
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JpeHupyroiire oOChIKH, B COOTBETCTBUU C COCTABOM JIPEHUPYEMBIX
I'PYHTOB, YCTPAUBAOT OJJTHOCIOMHBIMH WU JBYXCIOWHBIMH.
[Ipu pacmonokeHuu IpeHaXa B NECKaX TPaBEIUCTBIX, KPYIHBIX U

cpeaHer kpynHoctd (mpu cpeanem auamerpe yactul 0,3 — 0,4 mMm u

KpPYIIHEE) YCTPAUBAIOT OJHOCIOWHBIE OOCHITIKU W3 TPAaBUS WU 1ICOHS.
[Ipu pacnonoxeHuu ApeHaxa B MECKax CPEIHEN KPYIMHOCTH CO Cpeli-

HUM JuaMeTpoMm dactull, MmeHpnM 0,3 — 0,4 MM, a Takke B MEJIKUX H

MBUIEBATHIX MECKaX, CYyMNEeCAX yCTpauBalOT JIByXCIOWHBIC OOCHIIKH. BHYT-
PEHHUI CJI0H OOCHINKHM yCTPAUBAIOT U3 IIEOHS, a BHEIITHUM CJI0H OOCHINMKH

— H3 IICCKaA.
I[JISI BHYTPCHHCTO CJIOA APCHUPYIOIIHUX O0OCBIIIOK IIPUMCHSAIOT FpaBI/Iﬁ,

a IpU OTCYTCTBUM €r0 — I11€0€Hb M3BEPKEHHBIX FOPHBIX MOPOJ (TPAHUT,

CHCHHUT, Tab0po, TUnapuT, 0a3aabT, 1uadas u ap).

Jlst BHEIITHETO ¢J10s1 OOCHITIOK MPUMEHSIOT MEeCKH, SBIISIOITUECS TPO-
JYKTOM BBIBETPHBAHUS N3BEPIKECHHBIX ITOPO/I.

Matepuansl s IpEHUPYIONTUX OOCHITIOK TOJKHBI ObITh YUCTHIMHU U

He conepxkath 0onee 3 — 5% mo Becy yactuil ¢ fuamerpom meHee 0,1 mm.

JpeHaxkxu cienyer yKIaablBaTh B OCYLICHHBIC TpaHIIEH. B mecuaHbIix
IpyHTax MPUMEHSIOT BOJAOMOHMIKEHUE uriopuiabTpamu. Ilpu 3anoxeHuu
IpEHa)ka Ha BOJAOYIIOPE IMPUMEHSIOT BOJOOTINB, 3aMOPAKUBAHUE WUIIA XU-
MHYECKOE 3aKPEIUICHUE TPYHTOB.

TpyObl npeHakeli HECOBEPIIEHHOTO THUIMA YKJIAJIbIBAIOT HAa HMXKHHE
CJIOW IPEHUPYIOLIEH OOCHIIKH, KOTOPBIE, B CBOKO OYEPE/Ib, YKIIAIBIBAKOTCS
HEIOCPEICTBEHHO HA THO TPAHILIEH.
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I'JTABA 5

ABTOMOBUWJIBHAS JOPOT' A (mo C.H.MakcumoBy)

5.1. TOPOI'A KAK HH/KEHEPHOE COOPYKEHHUE

_camm\ g . \

Jloporu Kak WHXXEHEPHBIE COOPYKECHUSI, MPUCTOCOOJICHHBIC IJIs JBU-
KEHUS TeX WM MHBIX KOJIECHBIX AKHIMaXXeH, U3BECTHHI C TIIyOOKOH JIpeB-
HocTH (puc.5.1). B 3aBHUCMMOCTH OT IPHPOJIHBIX YCIOBHM, B TOM YHCIIC H
re0JIOTUUECKUX, B Pa3HBIX CTpaHaX CTPOMJIUCH JOPOTH Pa3HOIo Ha3zHaye-
HUS ¥ U3 pa3IudHbIX MaTepuajos [1 — 12].

3-75x )6 2,5-3,0 0 —=

2 .53, 0 —{05M

A7 SR R E7R 22 ; 73 2 R KD %

-
s

Puc. 5. 1. Pumckas nopora. CpeHsis 4acTh npeiHa3HaueHa JJjisl IepeBUKECHUS T1e-

XOTBI, 0OKOBBIE YaCTH — JIJIsI KOHHHIIBI 1 00030B

KoMIutekc JOpOoKHBIX COOPYKEHHH BKIIIOUACT 3E€MIISTHOE TOJOTHO, JI0-

POXKHYIO OACKIY, HCKYCCTBEHHBIE COOPYKEHHS (TpyObl, MOCTBI, TIeperpa-

BbI, OpOJIBI, IOTKH | JP.) U 00OCTAaHOBKY JIOPOTH (JOPOKHBIC 3HAKH, OTPaK-

Jaronie TymObl U mp.). JJopora qomkHa oOecrnieynBaTh JIBHKEHUE TPaHC-

mopTa ¢ HEOOXOAMMON pPacUyeTHOM CKOPOCTHIO NMPH HAMMEHBIINX TpPaHC-
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IOPTHBIX 3arparax. be30nacHOCTh ABUKEHUS HA JOPOTE C PACUYETHOU CKO-
POCTBIO JOCTUTAETCA IMPABUIBHON KOHCTPYKLIMEHW 3EMIITHOTO ITOJIOTHA
(KOHCTPYKITUEH MOMEPEUYHOr0 CEUEHHUS, COOTBETCTBYIOIIUM TPOCKTUPOBA-
HUEM Tpacchl B IUIaHE U B Npoduiie), KAYeCTBOM JOPOKHOM OACKIblI U
YCTPOMCTBOM PA3JIMYHBIX BCIIOMOTATEIBHBIX COOPYKEHUMU.

Taomuna 5.1
Kunaccer jopor
XapakTepucTuka J0por I ] 111 1V V
Pacuernas ckopocthb nBkenusi| 120 100 80 60 40
JUIs1 IETKOBBIX aBTOMOOUJICH,
Km/4ac...........
Yuciio moiaoc ABUKEHUA. ......... 4 2 2 2 2

[[luprHa MOJIOCHI ABUKEHUS, 3,5 3,5 3,5 3,0 2,75

[[TupuHa mpoe3xei 4yacTw, 14,0 7,0 7,0 6,0 5,50

[[Iupuna 3emsiHoro nojotHa | 23.0 12,0 H.O 10,0 9,5
HE MEHEE, M . .

HaunbGonpmmii nonycTumsii 4 S 6 7 9
MPOAOJIbHBIA YKJIOH,

[J1aBHBIN 3J€MEHT aBTOMOOMIBLHOW JOPOTH — MPOE3Kasi 4acTh, o0ec-

MEYMBAIOIAs OECPENATCTBEHHOE JIBUKEHNE aBTOMOOWIISI C HEOOXOAUMOM
CKOpOCTHIO. JIJIst 3TOr0 OHA JOJDKHA 3aHUMATh OMPEACIICHHOE MOJIOKECHHE
B MPOCTPAHCTBE, UMETh MOJIOCOOOPA3HOE T'€OMETPUUECKOE OYEepTaHHE U
MPEACTaBIATh COOOM JOCTAaTOYHO POBHYIO M MPOUYHYIO MOBEPXHOCTH. Ha
pucC. 5.2 IPUBEJICH MOIEePEYHbIN TPOPMIH TOPOTH, HA KOTOPOM BUJIHO, YTO
pAIOM C mpoe3keid yacThio (6) pacmonararorcs 0004uHBI (8), COCTaBIISAIO-
e BMECTE JOPOKHOE MOJ0THO. Ilo KpasiM IOpPOKHOTO TMOJIOTHA UIYT

OOKOBBIC KaHaBbl — KOBETHI (9), ciy)kamue I 0TBOJIa TTOBEPXHOCTHBIX

BOJ. /JIOpOKHOE MOJIOTHO BMECTE C KIOBETAMU COCTABISAECT KOHCTPYKIMIO,
HAa3bIBAEMYIO 3€MJIIHBIM ITOJIOTHOM.
[[lupyHa mpoe3kel 4YacTU YCTAHABIMBAECTCA B 3aBUCUMOCTH OT WH-
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TEHCUBHOCTH JIBMKECHUS U COCTABIISIET:
- 1t gopor V kJacca Jyisi OJJHOM MOJIOCHI IBMKEHUS OT 2,75M;
- mis gopor I, I, 1l knacca no 3,5m (cMm. Tab61.5.1).

S ] ,,-
& 7 6 5 \,ﬁ SR,
Puc 5.2. 3emisiHOE MOJIOTHO U 3JIEMEHTHI KOHCTPYKLIMHA aBTOMOOMIIBHOM Aoporu: 1

— HAaCBINb; 2 — BBIEMKA: 3 — TIOBEPXHOCTH 3¢MJIH: 4 — OTKOC HACHITIU: 5 — OCh
JOpPOTH; 6 — JOPOIKHOE MOKPHITHE: 7 — TOBEPXHOCTh I'PYHTAa OCHOBAHUS MOJIOTHA
noporu: 8§ — 00o4mHA; 9 — KIOBET:

10 — OpoBka HachITIK

COOTBETCTBEHHO MIMPUHA IIPOE3KEN YACTH B HECKOJIBKO IOJIOC JABH-
YKCHHsI yCTAHABJIMBAECTCSA KPaTHOM 3THM BelMYMHaM. B HacTosimiee Bpems
JOPOTH COOPYXKAKT C JBYX-, TPEX- U YETBIPEXPSAIHBIM JBUKECHUEM U C

IUPUHON Tpoe3xel yactu B 7 — 10 M u Oozee st JBM>KEHUS B OJHOM

HaIpaBJICHUMU.

J1lnsl cTOKa BOJBI C IIPOE3KEM YaCcTH JOPOrM IPUAACTCS NMONSPECUYHBIM
VKJIOH, TEM MEHBIIINNI, Y€EM POBHEE JIOPOIKHOE ITIOKPHLITHE

- I IIEMEHTOOETOHHBIX U ac(aabTOBBIX MOKPHITUM 1,5%,

- I YepHBIX TOKphITHH 2 — 2,5%,
- 171 OyIbDKHOM MocToBOM — 3% u

- I TPYHTOBBIX gopor — 3,5%.

Od4eHb OTBETCTBEHHELIM KOHCTPYKTHUBHBIM 3JICMCHTOM HOPOI'U ABJIACT-
Csl CONPSIKEHUE Mpoe3xker yacTu ¢ 00ounHou. [Ipu HezakpemieHHo# 000-

YUHE TaKOE COUYJICHCHHE MOKET OKa3aTbCs OMacHbIM (TIPU CIIy4aitHOM Tie-
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peesze), N03TOMY Ha JI0porax BBICIIMX KJIACCOB MX YKPEIUISIOT U JIEJIA0T

JOCTATOYHO MHUPOKUMH (1 — 3 m).

B ropoackux ycimoBusx mpoe3iKasi 4acTh MPUMBIKAET K TPOTyapy (puc.
5.3), OTAEIIEMOMY CIIEMAIbHBIM «OOPTOBBIM KAMHEM).

Tporyap Kastemt (nan Getor) 15%30cx
--—_b') n o k
Al - - o,
2V Yo 12 L 7 > N T 1,5-240 7%
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. —t
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Puc. 5.3. ConpsikeHue TpoTyapa ¢ NPOe3Ker 4acThIO YIIHIIBI

3eMIISTHOE TIOJIOTHO B YCJIOBHSAX POBHON MECTHOCTHU OOBIYHO CIIETYET
3a €CTECTBEHHOM IMOBEPXHOCTHIO 3EMJIM U BO3BBIIIACTCSA HAJ HEU TOJIBKO
JUTsl 00ecIieueHus CTOKa MOBEPXHOCTHBIX BoJ. [Ipu mepeceyeHHOM pelibe-
dbe MecTHOCTH, JJIsl CIUIAKMBAHUS HEPOBHOCTEM €CTECTBEHHOW MOBEPXHO-
CTH, 3€MJITHOE TIOJIOTHO PacIojaraloT JU00 BbIIIE OBEPXHOCTH 3€MIIH, B
HACBITISIX, JTHOO HIDKE ATOM MOBEPXHOCTH B BhIeMKax (puc. 5.3).

Bricokne Hachimy BO3BOASATCS M3 TPYHTOB, KOTOPBIE BBIHUMAIOTCS CO
CMEXHBIX YYaCTKOB JIOPOTH, MPOKJIAAbIBAEMON B BBIEMKaX, WM JOCTaB-
JISIFOTCS U3 CIICIIMATBHBIX «PE3E€PBOB» (T. €. KAPHEPOB).

JIuuHU TPYHT, U3BJIEKAEMBIN MPHU Pa3pabOTKE BHIEMKHU U HE UCTIOJIb-
3yeMbI Ha CMEXHOM YYacCTKE JJIs BO3BEJCHUSI HACHINH, YKIIAJIbIBACTCI B
KaBAJIBEPHI B CTOPOHE OT IOPOTH.

KpyTusHa 0TKOCOB HachINIEX U BBIEMOK 3aBHUCHUT OT CBOMCTB I'PYHTOB,
U3 KOTOPBIX BO3BOAUTCS HACHIIb, U TPYHTOB, B KOTOPBIX MPOXOJIUT BHIEM-
Ka.

Jlnst GonbIIMHCTBA HAchied HEOONbIION BBICOTHI (10 10 — 15 m),

BO3BOJMMBIX M3 II€CUYAHO-TJIMHUCTBIX TPYHTOB, OOBIYHO JOCTAaTOYHO
YCTOMYMBBIM OKa3bIBAETCS OTKOC KpyTH3HOU 1:1,5 (BbIcOTa =1, 3an0xeHue
=1,5). OnHako 151 60Jee BEICOKMX HachIinel (CBbite 20 M) HUXKHSS 4acTh
HAChIIM JOJDKHA MUMETh 0OJiee IMOJIOTroe 3aJIoKEHHEe. Takoe YIOJIO0KEHUE
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HUKHEW YacTHU OTKOCa OJHOBPEMEHHO CIOCOOCTBYET YMEHBILIEHHIO CKO-
POCTH CTEKaHUs TOXKIAEBBIX M TAJIBIX BOJ, YTO MPEAOXPAHSIET OTKOCHI OT
pa3MbiBa. THOT/IA OTKOC BBICOKOW HACHIIHM MPOEKTUPYIOT C COXPAHEHUEM
OJIMHAKOBOW KPYTHU3HBI, 4 YIINPEHUE HUKHEW YaCTH JOCTUTAKOT YyCTPOU-

CTBOM TOPHU30HTAIBHBIX IJIOMIAJOK — O€pM, KOTOpPhIE K TOMY ke 00Jier-

YarOT OCMOTP, PEMOHT U YKPEIJIEHUE OTKOCOB.
OTKOCHI BBIEMOK, 3QJIOKEHHBIX B IUIOTHBIX TPYHTAaX HEHAPYIIEHHOTO
CJIO’KE€HUS, MOTYT OKa3aThCS YCTOMUYMBBIMU U TIPU 00Jiee KPYTOM 3ajl0xKe-

Hun — 1:1,5 u 1:1, a B cKaibHBIX TPYHTaX U MpHU erie O0NbIIeH KpyTU3HE

— 1:0,5;1:0,2 u naxxe BepTUKAIbHBIE.

[Ipu mpoBeneHHM OPOTH MO KOCOropy, MPH YKJIOHAX €ro MEHbIIEe
20%, Hanbojee MPOCTHIM PEIICHUEM SBJISETCS YCTPOUCTBO IOTYBBIEMKH-
nosyHacelnu (puc. 5.4). [Ipu OoJibiieil KpyTU3HE CKIOHA JJIsl MOBBIICHUS
YCTOMYUBOCTH 3€MJITHOTO IOJIOTHA OCHOBAHWE HACBINU pa3feibIBACTCS
yCTyIlaMU, a MPHU ellie O0JIbIIeH KPYTU3HE I HU30BOIO OTKOCA yCTpawu-

BAIOTCSI YIIOPBI — KOHmMpPhopcel.
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Puc. 5.4 Hacbimb B mos1yBbIeMKe-TI0TyHACHITTH

[Ipu ycTpoWCTBE HOPOTM HA OYEHb KPYTOM CKJIOHE, KOrJa OTKOC
HACBIMU [OJIOKE €CTECTBEHHOI'O CKJIOHA, IIPUXOIUTCS COOPYKaTh IOAIIOP-
HbIe CTeHKH (pHc. 5.5.).

[Ipu poBeneHUH AOPOTHU MO KOCOTOPY I yAEPKaHUS OTKOCOB BbI-
€MKH OT CIOJI3aHUsA, a TaKKe JJIsl YMEHbIIEHUSI 00beMa OTKOCHI YKpPETIs-
IOT IOAIIOPHOU CTEHKOM.

Iloonopuvie cmenku SIBIAIOTCS OYEHb OTBETCTBEHHBIMHU COOPYKEHU-
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MM Ha TOPHOM JOpOre U JAOJKHBI HAJIEKHO MPOTUBOCTOSTH JABICHUIO Ha
HUX TpyHTa. BCsikoe uX cMellleHne WiIu pa3pylieHrue TPO3UT HAPYIICHHEM
JBIOKEHUA 110 opore. CxeMbl pabOoThl MOAMOPHONW CTEHKH MPUBOJATCS Ha
puc. 5.6, rae HapsAny ¢ TSDKEJIBIMUA CTEHKaMH, pabOTalOIIMMU KaK TpaBUTa-
HMOHHOE coopyxkeHue (JI), mokasaHbl JErkue CTEHKHU, PUTPYKEHHBIE Te-
JIOM HachIlu (b) nnu 3aaHKepeHHbIE K OCHOBHOMY TOPHOMY MaccuBy (B).

OpnHako B ropax BCTPEUAIOTCS CIy4au, KOT/Ia KPYThIE€ CKJIOHBI CIIOXKE-
HbI HACTOJIBKO MTPOYHBIMU CKaJIbHBIMU TPYHTaMH, YTO IOPOTA MOKET OBbITh
IIPOJIOKEHA HA TOJIKE, BRIPYOJIEHHOM B CKajle, a OTKOC CJelaH BEpPTHKAJb-
HBIM WJIM JaK€ HaBUCAOIIMM. B 3TUX yCIOBUAX, OJTHAKO, CKaJIbHBIE IOPO-
Jbl MOTYT OKa3aThCs JIETKO BBIBETPUBAIOIIUMUCA U TOTJA OTKOC CIEIYET
MPEJOXPAHATh OT Pa3pyUICHUs] MyTEM CO3aHUS JIETKUX «00e6aoujuxy
cmenok. Takvue CTEHKU He padOTaloT Kak MOJIECPKUBAIOIINE MOAINOPHBIE
COOPYXEHHSI, a CIIYKAT JIUIIb HOBEPXHOCTHBIM MPUKPBITUEM.

f
('

Puc. 5.5. Haceinb Ha KOocorope, nojaep:;kuBaeMasi oAMOPHON CTEHKOM
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Puc. 5.6. CxeMbI IOAMOPHBIX CTEHOK:

JI— rpaBuUTalMOHHBIE (2 — ONPOKHUABIBaHME; O — CIBUT); b — TOHKas xene3o00e-
TOHHAsl C HATPYKEHHOM TJIMTOM B OCHOBAHWU; B — aHKepHas;

Q — Bec CTeHKH; S — MaBJICHHE TPYHTA HA CTECHKY

NHorna npu TpaccCUpOBaHUU AOPOTH MO TOJKE HAa KPyTOM OOpBIBE
BO3HUKAET HEOOXOIMMOCTh BBIHECEHHS YACTH IIUPUHBI 3€MJITHOTO MOJIOT-
Ha B CTOPOHY VIIelbs. B TakoM ciydae ycTpauBaroT OaakoHbI (puc. 5.7),
HaBHCAIOIIUE HaJl OOPBIBOM.

B psge cnydaeB, HanmpuMep, npu OOJIBIIONW HEYCTOMYMBOCTH CKJIOHA,
MEPECEUCHUN YYaCTKOB MPOXOXKJICHUS CeJiek, JaBUH, KaMHENa 0B U T.II.,
OKa3bIBAETCs 1EJIECO00pa3HbIM pacmoliarath J0POry BHYTPU MAacCHBa, 3a-

KJII04Yasl € B TOHHEIb WIH IPYroe 3allUTHOE COOpPYKEHHE (rajnepero, 1mo-
JyTOHHENb U T.IL.).
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Puc. 5.7. HaBucarommii 0aiakoH

Jlist 0TBOJIa TMOBEPXHOCTHBIX BOJ| MPUMEHSIOT CUCTEMBI HarOPHBIX U
BOJIOOTBOJIHBIX KaHaB, JIUBHECTOKOB, 3aIIUTHBHIX OepM M OaHKETOB U APY-
IUX coopykeHui (puc. 5.8). JlJist mpormnycka MOBEPXHOCTHBIX BOJI MO/ 3€M-
JSTHBIM TIOJIOTHOM YCTpauBaloT (DUIIBTPYIONIME HACHITIH, TPYObl M Mallble
MOCTBHI.

Bces cuctema 10poKHOTO BOJIOOTBOIA JOJKHA paboTaTh TaKUM o0pa-
30M, 4TOOBI HE JIOMYCKAaTh CKOIUICHUS MOBEPXHOCTHBIX BOJ| Y HACHIIIU U
BOOOIIE y 3€MJISHOTO TMOJOTHA, YeM OOECIeUUBACTCS MIPEJOXPAHEHUE €ro
OT MEPEyBIAXHEHUS U KaK CIIEJICTBUE 3TOTO MOTEPH YCTONUUBOCTH.

p

bl bbb b

£ 4.3 3 9 ?
L I N L = X

Z P TTT T Ts

3 3 4
]

Puc. 5.8. Cucrema 10p0XKHOTO BOAOOTBO/IA:

1 — maropHas kaHaBa; 2 — OOKOBas KaHaBa; 3 — pe3epB; 4 — MOCT UM Tpyoa; 5

— JIOPO’KHOE MOKPBITHE; 6 — BOJAOTOK

[Ipu cTpouTENbCTBE AOPOT BHE HACEICHHBIX IMTYHKTOB JOPOKHBIM BO-
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JIOOTBO/JT OCYIIECTBISIETCS OOBIYHO B BUJIE COOPYKEHUM OTKPBITOrO TUMA U
YCTpPamBaeTCA Ha MOBEPXHOCTH 3€MJIM B CTOPOHE OT MPOE3KENU YacTh JO-
poru.

B ropoJickux ycioBHSX MOBEPXHOCTHAs BOJA, CTEKAIOWIAsl C KPBIII
3IaHU U TBOPOBBIX TEPPUTOPUA, COPACHIBAECTCA HA MOBEPXHOCTH YJIUIIBI.
[TosToMy mpoe3xkas 4acThb TOPOACKOU Joporu (YJUIlbl) pa3MeIIacTcs He-
CKOJIbKO HWKE, YEM MpHIIETarolas K HEd TEPpPUTOPHS 3aCTPOUMKU (KBap-
tan). st 0TBOJA 3THX BOJA MO MPOE3IKEN YaCThIO YIIUI MPOKIIAIBIBAIOTCS

CUCTCMBI BOAOOTBOJAA — JiH6HeCmMOKU, KOTOPBLIC JOJIZKHBI OTBOJUTHL IIO-

BEPXHOCTHBIC BOJIbI C TEPPUTOPHH YJIHUIBI M MPUJIETAIONIET0 KBapTaia H
obOecrieunBaTh HOPMalbHYIO Pa0OTy MpOe3KeW 4acTu M TpoTyapon. s
3TOT0 B CETh YJUYHOTO BOJOOTBOJA BKJIIOYACTCS CHUCTEMa MOA3EMHBIX
KOJUICKTOPOB OOJIBIIIOTO CEUYEHHUs, OOECIeUnBaroIias CBOCBPEMEHHBIN U
OBICTPBIN OTBOJI TUBHEBBIX U TaJIbIX BOJI.

Jloposcnan odexncoa SABISICTCS OCHOBHBIM 3JIEMEHTOM JTOPOKHOM KOH-
CTPYKITUH, NIPeIHASHAYCHHBIM JJISI YKPEIICHUS MPOe3KeH 4acTH JOPOTH.
JIJ1s1 HOpMaJTbHOTO JBMKEHHSI aBTOMOOMIICH Tpoe3kKasi 4acTh JIODKHA 00-
JajaTh HaaJeXaled MNPOYHOCTHI0O W poBHOCThIO. [lox Bo3melcTBHEM
JBIDKYIIETOCS TI0 JOPOTe TPAHCIIOPTa M KIIMMATHYECKUX (PaKTOPOB OHA HE
T0JDKHA 1e(hOpMUPOBATHCS M HEPAaBHOMEPHO M3HAIITUBATHCS.

OTaenbHBIE CIOW JOPOKHOM OJIEkKIbl pabOTalOT B HEOJIUHAKOBBIX
YCIIOBHSX, TIOATOMY OHH JIOJDKHBI 00J1a7aTh pa3HOW MPOYHOCTHIO M CO3/1a-
BaThCS U3 Pa3HBIX MaTepuaioB (puc. 5.9).

Puc. 5.9. Cxema cTpoeHus 10pOoKHOM OJCKIIBI M paclipeielIeHUe HaMPSKEHUHN B ee

ocHoBanuu: | — mokpeitue; |l — Il — cmou uckyccrBennoro ocuoBanus; 1V —
€CTECTBEHHOE OCHOBaHHe; 1 — 5Mmiopa HanpsDKEHUH OT AaBJICHUsS Kojeca; 2 — TO e

OT COOCTBEHHOTO Beca KOHCTPYKIIMU; 3— DIIOpa CyMMapHBIX HAPSKCHUMA

1o riryouHe

Bepxuuii cnoit topoxHoit ogexas (l), Ha KOTOpBIN HENOCPEACTBEHHO
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OMUPAIOTCS KoJieca aBTOMOOWIIA U IEUCTBYIOT JIOXK/b, CHET U COJHEUHBIC
Jy4H, Ha3bIBACTCSl TOKPHITHEM. JTO CPAaBHUTEIBHO TOHKHUHN CJIOW MPOYHO-
ro Matepuala, JIexKaluil Ha 0oJiee TOJICThIX U MeHee npoyHbIX ciosx (I u
I11) ocHOBaHus OKpeITUsI. OTAETBHBIE CIOW JOPOKHOU OJICKIBI paboTa-
I0T B PA3JIMYHBIX YCJIOBUSAX HATPYKCHUS, HAMOOBIITYIO0 HAIPY3Ky BOCIPHU-
HUMAET MOKPBITHE, TI0 MEpe TMepexojaa K 0oJiee TIIyOOKHM CIIOSIM JOPOIK-
HOM KOHCTPYKIIMH, JaBJIEHHUE, CO3JaBaeMoO€ aBTOMOOWJIEM, MajaeT U Ha

rinyoune 60 — 100 cMm coctaBnser He 6osnee 5 — 10% OT coOOCTBEHHOTO

Beca KOHCTPYKUHH. [103TOMY BEpXHME KOHCTPYKTUBHBIE CIIOW JTOPOKHOMN
OJICK/Ibl JOJKHBI COOPYXKAThCSl U3 JJOCTATOYHO MPOYHBIX MaTepuaiioB. [1o
Mepe yriIyOJeHHUs TMPOYHOCTh MATEPHUATIOB JOPOKHOW OJEKIbI MOXKET
YMEHBIIATHCS.

[Tox Bo3aelicTBHEM Beca MPOXOASIIErO TPAHCIOPTA JTOPOKHAS OJEHK-
na 0ynet nporudatbes. BaxkHo, 4T0OBI ATOT mporud Obu1 ynpyrum (oOpa-
TUMBIM), TaK KaK B MPOTUBHOM CJydae HeoOpatumsbie nedopmannu OymayT
BECTH K 00Pa30BaHUIO TPEUIMH U MOCIEAYIOUIEMY Pa3pyILIEHUIO JOPOTH.

JIopO>KHBIE OJICIK/IbI OBIBAIOT:

- )KECTKUMU (IIEMEHTOOETOHHBIE TTOKPBITHS);

- HE)XECTKUMHU (BC€ OCTajJbHbIC, CO3/1aBAa€MbI€ U3 HECBS3HBIX WU Ma-

JIOCBSI3HBIX MAaTEPHAIOB, MPOMHUTAHHBIX OPraHUYCCKUM BSIKYIUM COCTa-
BoM) (puc. 5.10).

2 'IIIIIIIIIIIIIIIIII Vrssrey, sy yrrry)
J KULEAATEAARLUEVUTRY SRR AR

WM
- ; Sem
FronscitatnaLorenseyys
' , (44014
"00 'l. ' .' !.oo'%f':‘-' -

Puc. 5.10. KoHCTpyKIIHs HEXXECTKON JOPOKHOMN OJICK]IbI KaMUTAIBHOTO TUMA: 1 —
YepHbId 1MeO0CHb; 2 — MIEOCHOYHBIN CII0i; 3 — TMeCcOoK; 4 — TPYHT €CTECTBEHHOTO

OCHOBaHWsI; 5, 6 — acdanbTOoOETOH

B 3aBucMMOCTHM OT HHTCHCHUBHOCTHU ABMOKCHUA, THIIA U TAXKECTU
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TPAHCIOPTHBIX CPEACTB, & TaKK€ HAa3HAYCHUSI JOPOTH, BHIOMPAIOT THIIBI
MOKPBITHSI 1 KOHCTPYKI[UIO OCHOBAHHSI.

[Ipy odeHb ManOil MHTEHCUBHOCTHU JIBUKEHUSI U UCIOJIb30BAHUU OT-
HOCHUTEJIbHO HEOOJBIINX aBTOMOOMJIEH 10 HACTOSLIErO BPEMEHU MpUMeE-
HSIOT MPOCTEUIINE JOPOTH, Y KOTOPBIX JOPOKHBIM MOKPBITUEM CIYKHUT
BEPXHUW YIJIOTHEHHBIN CJIOM 3€MJISIHOTO MOJIOTHA. JTO TaK Ha3bIBA€MbIE
IPYHTOBBIE JIOPOTH, KOTOPBIE CTPOSITCSA IMYTEM BBIPABHUBAHUS JHEBHOU
MNOBEPXHOCTH, PUJIaHUS MONEPEYHOr0 YKJIOHA, CO3[JaHUsI KIOBETOB O 00-
KaM OT MPOE3XeN 4acTH M YKaTKh camoil Joporu. KauecTtBo Takux 10por
3aBUCHUT OT IPYHTOB, B KOTOPBHIX OHHM MPOJIOKEHBI, U CYLIIECTBEHHO MEHSI-
€TCs 10 ce30HaM roga. B psje ciiyyaeB Ux yJaydmiaroT, IPOU3BOAS YKIal-
Ky B BEPXHEM CJIO€ 3EMJISTHOTO MOJIOTHA «ONTUMAJIbHON CMECH», MO3BO-
JSOMIEN TIPU YIJIOTHEHUH JOCTUTaTh MAKCHUMAaIbHOM IIOTHOCTUA U MPOY-
HocTu. Kak goporm MecTHOro Ha3HA4Y€HUs, OHU MPOJOJKAIOT UMETh LIU-
pPOKOE NMIPUMEHEHHE, HO 110 MEpPE POCTa Irpy30000pOTa AOTKHBI 3AMEHSITHCS
Ha 0oJiee COBEpIIICHHBIC.

OcHoBaHUE JOPOKHOW OJICK]IbI, MPEACTABIAIONIEE COOOM 3eMIISTHOE
MOJIOTHO, MOKET CO3/1aBaThCsl B BUJIE HACHIIIA U3 MECTHBIX T'pYHTOB. [
ATOTO MOTYT MCIOJIb30BAThCS JII0ObIE TPYHTHI, HO JIJIsl BEPXHEN YaCTH 3€M-
JSTHOTO TOJIOTHA, HEMOCPEACTBEHHO IMOACTHIIAIOLIEN TOPOXKHYIO OACKIY,
OHM JIOJKHBI ObITh MaJi0 MEHSIOIMMH CBOM CBOMCTBA MPU YBIAKHECHUU U
P MTOMIEPEMEHHOM MMPOMEP3aHUH U OTTAUBAHUU (B CBSI3U C HAXOXKJICHUEM
3TUX TPYHTOB B IpeJeiax IIyOMHBI CE30HHOTO Npomep3anusi). Ce30HHbIE
U3MEHEHUS COCTOSIHUSI TPYyHTa B 3€MJISTHOM IOJIOTHE, MTPOUCXOSAIINE MO
BIIUSIHUEM YKa3aHHBIX BBIIIE JABYX (PAKTOPOB, COCTABISAIOT TaK Ha3bIBae-
MBIH BOJIHO-TEIJIOBOUM PEXUM 3EMIITHOTO MOJOTHA JOPOTU U MPOUCXOSIT
10 cieayrolei oomeii cxeme (puc. 5.11).

B mnepByro MOJOBUHY 3WMBI MPOUCXOJUT MEMJIEHHOE IMPOMEP3aHHE
3eMJISIHOTO TIOJIOTHA C TTOBEPXHOCTH, CONMPOBOXKAAIOLIEECS MepeIBUKEHU-
€M BOJIbl B MOpax rpyHTa MO HANPABJICHUIO K TPAHUIE MEP3JIOro rpyHTa.
Bona, 3amep3atomias, mpex/ie BCEro B KPYMHBIX MOpPax U IMMyCTOTAaX TPYHTA,
peBpamniasch B JieJ, YBEJIUYMBAETCS B 00bEeMe, CO3AaeT AaBJICHUE Ha CO-
CEHUE MACChl TPYHTa U OTKUMAET U3 HUX €lIe HE 3aMEep3IIyI0 B MEJIKUX
nopax BOAY. JTa BOJA MEPEIBUTAETCS K LIECHTPAM 3aMEp3aHUs, IPUCOEIU-
HSIETCS K paHee 3aMep3lieil BoAe U emie O0bIIe YBEIUYUBAET 00bEM 00-
pasytoierocs japaa. B pe3ynbTaTe 3TOro B MeCTax HayaBLIETOCS PAHHETO
3aMep3aHus 00pa3yrTCS TOPU3OHTAIBHO 3aJIETAIOIINE JIEASIHBIE TPOCIION-
KU Wi JuH3bl. OOpa3oBaHUe TaKUX MPOCIOCK U JIMH3 JibJa MPOUCXOIUT B
MeCTax MEJJIEHHOTO MPOMEpP3aHHsl, TJIe €CTh TOCTAaTOYHOE BpeMs sl Tie-
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pPEIBIKEHUS He3aMep3Ilield BOAbI K IIEHTpaM HadaBIIETOCS JIh000pa3oBa-
HUSL.

Temunepartypa
Boanyxa, °C
oL
= =3
T TR
=

IV ]V

Puc. 5.11. O6mas cxema BOJHO-TEIIOBOTO PEKHUMa JIOPOTHU:

1 — wmep3nblii TpyHT; 2 — TaNbIil TPYHT

B pesynbTaTe BOSHUKHOBEHMSI 3UMOM B TPYHTaX OCHOBAaHUS JOPOXK-
HOM OJICKJIbl JICISHBIX IPOCIOUKOB MPOUCXOAUT MOJHATHE TMOKPBITHS,
Ha3bIBaeMoe My4yeHueMm. Eciii 3To NOJHITHE HEZHAUUTEIBHO MO BEIIMYMHE
¥ PaBHOMEPHO IO IUIOMIAX, TO OHO HE MPUUYUHSET OOJBIIOTO Bpeaa J10-
pOXkHOM ojexae. Ecin ke OHO MJeT HepaBHOMEPHO, TO Ha JIOPOT€ MOTYT
oOpa3zoBaTbCsi Oyrpbl (IIy4WHBI), HAPYIIAIOIINE HOPMAJIbHYIO JKCIUTyaTa-
IO €€ U CO3/IAI0IINE YCIOBUS JJIsl pa3pyIICHUS MOKPBITHS.

Bo emopyio nonoeuny 3umer IpoMep3aHUE UAET OBICTPO, U YCIOBUSA
JUIsl HOBOTO JIbJI000PA30BaHUsI OKA3bIBAIOTCS MaJIoOIaronpusiTHbIMu. [1o-
ATOMY B 3TOT MEPHUOJ HOBBIX JehOopMalil TOPOKHOTO MOKPHITUS MMOYTH
HE MTPOUCXOIUT.

Becnoii Hanboliee MHTEHCUBHO CKAa3bIBAETCA BPEIHOE BJIMSIHUE OCEH-
HE-3UMHETO HAKOIUJICHUs] BOJIbI B BEPXHEW YacTH 3E€MJISHOTO IOJIOTHA U
o0pa3oBaHUsl B MEP3JI0il TOJIIE TPYHTOB JIEASHBIX ITpociioeB. BHavane ta-
SHUE HUAET 00Jiee MHTEHCHBHO IOJ MPOE3Kel 4YacThio (KU3-3a OOJBIION
TETJIOMPOBOIHOCTUA JIOPOKHON OACKIABI M CHATHS CHEXHOTO TMOKPOBA),
4yeM 110J] 000UYNHAMM.

B nauane nema, npu noJIHOM OTTaWBaHWUU I'PYHTA, MOJIOKEHUE HOPMa-
JU3YETCS U OOBIYHBIN BOJHBIM PEXXUM 3€MJITHOTO MOJIOTHA BOCCTAHABIIU-
BaeTcs. OpHako 0Opa3oBaBIIMECS CEPbE3HbIC HAPYIIECHUS JIOPOKHOMN
OJICK]Ibl TPEOYIOT MPOBEACHUS PEMOHTHBIX padoT.
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5.2. IOINEPEYHBIH IIPO®DHJIb /IOPOTH

OIHUM U3 OCHOBHBIX YEPTEKEU MPOEKTA JIOPOTHU SIBISIETCS €€ MOTe-
peuHbI Npoduiib, HA KOTOPOM BBISIBISIETCA KOHCTPYKIUS 3€MJISTHOTO T10-
JIOTHA U Apyrux 31eMeHTOB. [lonepeynbiM npogujieM J0POrd Ha3bIBAKOT
M300paKEHUE HA YEPTEKE CEUCHUS TOPOTH IUIOCKOCThIO, TIEPIICHIUKYISAP-
HOU €€ MPOJOJbHOU ocHu. Jlopory Bcerga pacnosiararoT Ha 3€MIJISIHOM I10-
JIOTHE, KOTOPOE COOPYKAIOT JJIsi 00ECIeUYeHUsT YCTOMUYMBOCTH IMPOE3KEH
4acTH, CIJIaKMBAaHUSA HEPOBHOCTEN pesnbeda U 0TBOJA OT JOPOTH MOBEPX-
HOCTHBIX BOJA. OOBIYHO 3€MJITHOE TOJIOTHO YCTPaumBarOT B BHUJE HEBBICO-
KOM HACBINM W3 YIUIOTHEHHOTO IpyHTa. ECiaM Ha Tpacce JOPOTrW BCTpEYa-
FOTCS BO3BBIIIEHUSI MECTHOCTH, UX CPE3al0T, U B 3TOM CIy4ae 3EMIITHOE
MOJIOTHO MPOXOAUT B BbleMKE. Koraa 3eMisiHOE MOJOTHO HAXOAUTCA Ha
YPOBHE 3€MHOM ITOBEPXHOCTH, TOBOPAT, UTO JOPOTa MPOXOJINUT B HYJIEBBIX
OTMETKaX (HYJEeBBIX paboTax).

[{eHTpanbHON YaCThIO 3EMIITHOTO ITOJIOTHA SIBJISIETCS MPOE3KAS YaCTh,
MpEACTaBIAIOMAsl cO00M MOJ0CY HAa MOBEPXHOCTU AOPOTH, MO KOTOPOH
HETMOCPEICTBEHHO JBIDKETCA TpaHcmopT. [Ipoesxkyio YacTb OOBIYHO
YKPEIUISIOT PAa3JMYHbIMUA KAMEHHBIMUA M JIPYTMMH MaTepUalaMH, yCTpau-
Bas JOPOKHYIO O€KAY, BEpDXHUM CIIOM KOTOPOU HA3bIBAETCA MOKPBITHEM.

C o0enx CTOPOH K Ipoe3Kel 4aCTH MPUMBIKAIOT 000YMHBI — OOBIY-

HO HEYKpPEIUJICHHBIE TPYHTOBBIC TMOJIOCHI MMOBEPXHOCTH 3EMJISTHOTO IMOJIOT-
Ha. OOOYMHBI CO3JAI0T OOKOBOW ymHoOp Jisi JOPOXKHOW OJIEKIbI, CITyKaT
MECTOM BPEMEHHON OCTAHOBKM aBTOMOOWJIEH U MCHOJIB3YIOTCS ISl CKJla-
JLIBAHUSI MATE€pUAJIOB BO BPEMSI pEMOHTA JOPOXKHOU oAk abl. OOOUMHBI
CIIy’KaT TaKXke IJisi 00bEe3/10B, 0OTOHOB U Pa3be3[0B BCTPEUHBIX aBTOMO-
Owieil mpu y3Koil (0THOMOIOCHOM) TPOE3IKEN YacTH.

OHOMOJOCHBIMU YCTPaMBAIOT JOPOTH V KaTeropuu, UMEKIue Ma-
JyI0 UHTEHCUBHOCTh ABWKEHUS. 3a cUET 000YMH AENal0T YIIUPEHUE MPO-
€3)KeH 4acTu JOPOTY Ha 3aKPYIJICHUSIX C MAJIbIMU PaAUyCaMH.

JluHuM comnpspKeHUss 000UUH € TTPOE3KEW YaCThO HA3BIBAIOTCS KPOM-

KaMM mnpoe3dxeil yactu. CregoBarenbHO, IMPUHA MPOE3KEN YACTH —

ATO PACCTOSIHUE MEK]Y €€ KPOMKAMU.
BokoBBIE MOBEPXHOCTH 3EMJISTHOT'O TOJIOTHA (HACBINEH, BHIEMOK, KO-

BC€TOB U Hp) BBIITOJIHAKOT B BHUAC HAKJIIOHHBIX IJIOCKOCTEH — OTKOCOB.

PaznmuuaroT BHYTpEHHUE U HAPYXKHBIE OTKOCHL. KpyTH3HA OTKOCA 3aBUCUT
OT KaueCcTBa IPyHTA, BLICOTHI HACHITIA WJIM TJTYyOUHBI BBIEMKH M DKCILTyaTa-
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IIMOHHBIX TpeOoBaHMM. JIMHUSA COMPSIKEHHS TTOBEPXHOCTEH OTKOCa M 000-
YUHBI HA3bIBACTCA OPOBKOM 3eMJISHOTO MoJioTHA. Ha npoaoasHOM mpo-
dbuiie 10poru oHa SBJISICTCS MPOEKTHOM, I KPACHOM JIMHMEIA.

Ecnu 6poBka pacronaraercs Bblllie MOBEPXHOCTH 3€MJIH MO OCH J0PO-

', CHUTACTCA, 4YTO JOPOra nNpoxXoduT B HACBIIIN, CCIIN HUKC — B BBICMKC.

CiienoBaresibHO, BBICOTOM HACBHINU WIK [JIyOMHOM BBIEMKHM HA3bIBACTCS
pPacCTOSIHUE MO BEPTUKAIM OT MOBEPXHOCTHU 3€MJIM IO OCH JOPOTH JO
YPOBHSI OPOBKH 3€MJISTHOT'O MOJIOTHA.

PaccrossHrem mexay OpOBKaMU H3MEpPSIETCS IIMPUHA 3eMJISTHOTO
(TOPOKHOT0) MOJIOTHA, KOTOpAs CKJIAJBIBAETCS W3 IIUPUHBI MPOE3KEHN
4acTu U AByX o0ouuH. [Ipoe3kast yacTh U 000OUYMHA SIBJSIOTCS T€OMETPU-
YECKUMHU 3JIEMEHTAMHU 3EMJIIHOTO MOJIOTHA JOPOTH, pa3sMepbl KOTOPBIX
ONPEAECIAOTCS UHTCHCUBHOCTBIO M COCTABOM JIBMIKCHUSI U PETIAaMEHTH-
PYIOTCS TEXHUYECKMMHU YCIOBUSIMU B 3aBUCHMOCTH OT KaTErOpUHU WJIIU
IPYIIIbI IOPOTH.

Uto0Obl 00eCmeunTh CTEKaHUE BOJIbI C MOBEPXHOCTH JTOPOTH, MPOE3-
Y0 4acTh U OOOYMHBI BCETJla YCTPAaUBAIOT HAKJIOHHO, TO €CTh C IIOIE-

PEUYHBIM YKJIOHOM. YKJIOH — 3TO TaHI'€HC yTJIa, KOTOPbI 00pa3yercst oT-
PE3KOM HAKJIOHHOUW MPSAMOM U TOPU3OHTAIBHOM MPOEKIUEN 3TOTO OTPE3KA

— 3aJIOKCHHUCM

HNHorma ykioH BBIpAXKAKOT B rpagycax. Mexay yKIOHAMU, BBIPAXKEH-
HBIMU B Ipajlycax, ¥ MPOMUJIJIE CYIIECTBYET CIEAYIOLIEE COOTHOIIEHNUE:

Fpaﬂy051’1‘2‘3‘4‘5‘6‘7
TIpomuine (%o)‘ 18 ‘ 35 ‘ 52 ‘ 70 ‘ 88 ‘ 105 ‘ 123

BennurHa nonepevyHoro ykJIOHa MPOE3KEN YaCTH TOPOTH 3aBUCUT OT
TUMNA TOKPBITUS U PEKOMEHAYETCA TEXHUYECKUMU YCIOBUSIMH B Mpeeaax

1,5 — 4%. PoBHbIe NOKpBHITUA — ac(aibTO- U LIEMEHTOOETOHHBIE —
YCTPaWBaAIOT C MONEPEYHBIM YKIOHOM 1,5 — 2%, a HEpOBHBIE — MOCTO-
BbI€, TPYHTOBBIE, YKPETUICHHBIE MECTHBIMU MaTepuajaMH, C KOTOPBIX BOJa

CTEKaeT MEIJICHHEE, — C YKIOHOM 3 — 4%. C yBeIH4YeHUEM MONEPEYHBIX

YKIIOHOB YMCHBIIAKOTCHA y,HO6CTBO 1 0€30IT1aCHOCTH ABHIKCHUS, ITOOTOMY
X BCIIMYHWHA OTPAHUYIUBACTCA B YKA3aHHBIX ITPCACIIAX.
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O6ourHaM MPUAAIOT MONEpeUHble YKIOHB HAa 1 — 3% Oobie, yem

IIPOE3XKEN YaCTH, TaK KaK OHM Oo0Jiee IIepoXOoBaThl U OOJIbIIE 3aJ€PKUBA-
10T Y BIIUTHIBAIOT IOMY.

JI71g 0TBOZIa BOJIBI, CTEKAOLIEN BO BPEMS JOXK/ISI U CHETOTAsTHUSA C I10-
BEPXHOCTU JIOPOTU U MPUJIETAIOIECH K HEl MECTHOCTU, YCTPaUBalOT OOKO-

BbIC KaHABbl — KIOBETHI. IX cOOpyKaroT, eciii AOpora MpoXOoAUT B BbI-

€MKE, B HYJIEBBIX OTMETKaxX, a TaKK€ B HEBbICOKOH (1m0 0,5 M) HachImm.
OHu MOTYT OBITH TPEYTOJBHOTO, MOJIYKPYTJIOTO0 WX TpaIereraaIbHOTO
MONEPEYHOTO CEYECHHSI.

Ecnau Ha BO3Be/ieHHE HACHINIA HE XBaTaeT I'PyHTA M3 OOKOBBIX KaHAaB,

9TO MOXKET OBITh IpH BhIcOTE ee Oosee 0,2 — 0,3 M, KIOBETHI YIIUPSIOT U

yriyomnsitoT. B 3TOM ciiydae ux Has3bIBalOT pe3depBamMm. Pe3epBbl ycTpau-
BaIOT HE I1yoke 1,5 M, cunTast OT MOBEPXHOCTHU 3€MIIH.

Ecnau HagoOHOCTH B pe3epBax HET, TO BOJY CO CKJIOHOB IMEpPEXBaThI-
BAalOT W OTBOJAAT B OJIFDKAWIIME MOHMKCHUS HATOPHBIMU KaHaBamu. VX
pacrojiaraloT He Oiuxe 5 M OT OpPOBKHM BHEIIIHETO OTKOCA BBIEMKH WJIU

KtoBeTa. OTKOCHI HArOPHBIX KAHAB JEJAKOT MOJYTOPHBIMH, & pa3MeEPbl —

IO T'MAPABIMYCCKOMY paACYCTy B 3dBUCUMOCTHU OT paCHCTHOI'O pacXxoda BO-
JAbl B HUX.

Ecmu Aopora nmpoxoauT 1O HEHHbIM YIoAbsiM, 3EMJISIHOC IIOJIOTHO BO3-
BOJAT U3 IIPUBO3HBLIX 'PYHTOB. B sTtom CJIy4ac KIOBCTHI U PC3CPBLI B LCIIAX
9KOHOMHH 3CMCJIb HC YCTPANUBAIOT.

HpI/I BBICOTE HACBIIIU Oojiee 1 M MCKAY OoaAOMBAMHN OTKOCOB HACBIIIU

Y BHYTPEHHUMH OPOBKAMH PE3EPBOB YCTPAUBAIOT O€PMBbI — TOJOCHI 3€M-

JIY IIIUPUHOM HE MEHEE 2 M C MOMNEPEUYHBIM YKIOHOM 2% B CTOPOHY pe3ep-
Ba JIJIsi OOECIIEUCHUS] CTOKA BOAbL. bepMbl yBEIMYMBAIOT YCTOMYMBOCTH
HACBINEN U B MIEPUOJ] CTPOUTEIBCTBA U PEMOHTA IOPOTHM MOTYT UCIIOJIbB30-
BaThCS JUJIS ITPOE3A.

OOBIYHO TPYHT U3 BBIEMOK MCIOJB3YIOT ISl YCTPOMCTBA HACKINEH
(IpoJI0IBbHOE TEPEMEICHUE), 3aChIIKH MMOHWKEHUN, OBPAaroB, yHOJIAXKU-
BaHUS OTKOCOB. M3nuIiiek rpyHTa MHOrJa pacrojararoT BIOJIb BBIEMOK B

BHUAC KAaBAJIBEPOB — OTBAJIOB CO CINIAHHUPOBAHHBIMHU I10J OTKOC IMTOBCPX-

HOCTSIMH.

st obnerduenust BbIOOpa pallMOHAIBHBIX (POPM MOMEPEUYHOr0 CEYEHUSI
3€MJISTHOT'O MOJIOTHA JIOPOTH HAa OCHOBE HAYUYHBIX HCCIICIOBAHUM, a TaKkKe
OMbITa CTPOUTEIHCTBA U IKCILTyaTallMU JOPOT COCTABJICHHI THIOBBIE MO-
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nepevyHbie Npoguu st pa3HbeiX yciioBui. [1o nHIUBHAYaTbHBIM ITPOCK-
TaM TOMNepeyHble MPO(UIN 3eMIISTHOTO TMOJIOTHA MPOEKTUPYIOT TOJIBKO B
OCOOBIX CITy4asix, @ UMEHHO: HAChINU BbIlIE 12 M; HACchIKM HA MOMMax pekK,
cTapopeuuit, 0070T U o3ep riayodxke 4 M; BhIEeMKH TIyOxke 12 M; BHIEMKH B
HEOJIAronpUsATHBIX THIPOTEOJOTUUECKUX YCIOBUSX.

TunoBsle monepedHbie TPOPUIN JOPOT B HACHIIHM YKa3aHbl Ha PUC.
5.12.

4
|
]

Puc. 5.12. TunoBsle nonepeyHbie MPOPUIHN TOPOTH B HACHIIH:
@ — C TPEYTOJbHBIMU (JIOTKOBBIMH) KIOBETaMU; O — C TpaIelen1albHbIMU KIOBETAMHU;
6 — 13 NMPUBO3HBIX TPYHTOB; O — C OTKOCAMHU Pa3HOM KPYTHU3HBI; € — C OepMaMHu

Tunossie monepeyHbie TPOQPUIN BEIEMOK MTOKa3aHbI Ha puc. 5.13.

-

Puc. 5.13. TunoBsie nonepeyHbie MPOGUIN TOPOTH B BEIEMKAX:
a — MeJIKasi pacKphITasi; 6 — MeJKas pacCKphITasi, pa3/ieJeHHas 0]l HACKIMb; 6 — TIIy-
6unoit 0T 1 10 12 M; 2 — B Jlecax B YCJIOBUSIX 3aCyILIMBOTO KJIMMAaTa

5.3. IOPOI'A B IUVTAHE

[Ipr u3BICKaHUAX HA MECTHOCTH HAMEUYarT OChb JOPOTH, KOTOpas
Ha3bIBaeTcs Tpaccoil. Tpacca moporu B oOlIeM citydyae NpecTaBiseT co-
00l IPOCTPAHCTBEHHYIO JIMHUIO, MIOTOMY YTO €€ TOJIOKEHUE MO JJIMHE
HENPEPBIBHO U3MEHSETCS KaK B TOPU3OHTAIBHOW, TaK U B BEPTUKAIBHOMN
I0CKOCTH. OTKJIOHEHHE TpacChl JOPOTH OT NPSIMOW B BEPTUKAIBHOMN
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IJIOCKOCTU BBI3BIBAETCS HAJWYHUEM MPOJOJBHBIX YKIOHOB, & B T'OPU30H-
TaJbHOM — 00X0J0M MpenaTcTBUi (OBparoB, 00JIOT, BOJAHBIX Mperpaa u

np.).
Ha Tomorpadguyeckux KapTax M IUIaHaX JAOPOTY U300paKalOT B BHJIC

IVIaHa TPpAacCCbl — IPOCKOHUH TPACChl JOPOI'M HA IT'OPU3OHTAJIbHYIO ILIIOC-

KOCTb B OINpEJEICHHOM MacuTade. Mexay 3aJlaHHbIMH ONOPHBIMHU MYHK-
TaMHU JOPOTY CTPEMSATCS TPACCUPOBATh IO KpaT4aulIEMy HaIpPaBJICHUIO
(Mo BO3IYIIHOM JMHHUM), YTOOBI ee anuHa Obuia Kopoye. OAHAKO 4YacTo
IIPOBECTHU AOPOTY IO MPSAMOM HEIb3sl U3-3a PA3NUYHBIX MPENSTCTBUIM, MMO-
TOMY B OOILIEM cllydae Tpacca AOPOTrU COCTOUT U3 MPSIMBIX OTPE3KOB, CO-
MPSKEHHBIX KPUBBIMH.

M3meHeHre HampaBieHUs JOPOTH XapaKTepU3yeTcs yrjoM MoBOpPOTa
MEXIy MPOAOKEHHEM U MOCIEAYIOIIMM HaIpaBieHUEM Tpacchl. YToObI
00ecCreYnTh MIABHOCTh U TPeOYyeMyI0 CKOPOCTh JABUKEHHS, BO BHYTPEH-
HUE YTJIbl OBOPOTA TPACCHI BIKMCHIBAIOT KPYrOBble U MepexXoJHble KPHU-
BbIe.

K pa3BuTHIO Tpacchl WK BHIHYKJICHHOMY YJJIMHEHUIO IOPOTH MPHU-
OeraroT Ha y4yacTKax, IJie¢ YKJIOHbI MECTHOCTH MO TPacce MPEBHIIIAIOT J10-
IIyCTUMBIE ISl MPOEKTUPYEMOI JOPOTH MPOJOJIbHbIE YKIOHBL. Hampumep,
MPEBBIIEHUE MECTHOCTU Ha yyacTke maiuHor 250 m cocrasisieT 20 M, TO
ecTh yKJIOH paBeH 20:250 = 0,080. [ ceabCKOXO03MCTBEHHBIX K€ 10POT
IpU JBH)KEHUM aBTOMNOE3I0B MPOAOJBHBINA YKIOH JOIyCKaeTcs He Oosee
0,070. 3HauuT, 4TOOBI 0OECTIEUUTh ATOT YKJIOH, TpAacCy Ha paccMaTpuBac-
MOM ydacTke caeayeT yanuHuTh 10 20:0,070 = 286 M. Y JIMHEHHO OCY-
IIECTBJISETCA 3a CUET OTKJIOHEHUS OT MEPBOHAYAJIBHOIO HAIIPABJICHUS ITY-
TE€M BBEJICHUS JTOMOTHUTEIBHBIX KPUBBIX U TIPSMBbIX.

B ropheix paiioHax Tpaccy IOpOTH YMJIUHSIOT MNPOEKTUPOBAHHEM

cepnanThH. CepnaHTHHBI — 3TO YYaCTKU TPACCHI, T/I€ PE3KO U3MEHSIETCS

ee HanpasieHue (10 180°) ¢ pa3MmenieHneM KpUBOil HE BHYTPH, a CHAPYKHU
yTJla MOBOPOTa. Pa3Mephl 371EMEHTOB CEPIIAHTHH YCTAHABIMBAKOTCS TEXHU-
YeCKUMHU yCiioBusiMu (puc. 5.14).

[Ipun nepexoae aBTOMOOWIS C MPSIMOJIMHEMHOTO ydacTKa JOPOTrH Ha
KPUBYIO YCJIOBHS JBHKECHHS YCIOXHSAIOTCS, TaK KAaK MOSABISIETCS LIEHTPO-
OexxHas cua.

JInsi yMEHBIICHHS LIEHTPOOEKHOM CHUJIbI MPAKTUUYECKU UMEETCS OJHa

BO3MOXHOCTb — YBCJIHWYUTL PaguycC KpHBOfI, TaK KaK BEC aBTOMOOMIII U
YCKOPCHUC HC UBMCHAIOTCA, a CKOPOCTb ABHUIKCHHA HA 3aAKPYTJICHUHN OOJIK-
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Ha OBITh TAKOU XK€, KaK U Ha MPSIMOJTMHEWHOM y4JacTKe.

Puc. 5.14. I1nan Tpaccel qoporu

VYyacTok 3aKpyriieHHs JOPOTH C OJHOCKATHBIM IMOIMEPEYHBIM MPOodu-
J€M U YKJIOHOM MPOE3KEeW 4acTh U OOOYMH B CTOPOHY LIEHTpa KPUBOU
HAa3bIBAETCS BHPAKOM. Bupax yCcTpanBarOT Ha BCEM MPOTSIKEHUU KPYTO-
BOM KpuBOH. [lepexos oT ABYCKAaTHOTO MOMEPEYHOTO MPOPUIIs HA TIPSIMO-
JMHEMHOM YYaCTKE K OJHOCKAaTHOMY OCYIIECTBIIAETCA HA OTrOHE BHPAkKa

— NPWIETAOIIEN K OCHOBHOM KPUBOM NEPEXONHOM KPUBOM — WM Ha
NpsSIMOM y4acTke Joporu. Bupaxx oOpa3yloT myTeMm IJIaBHOTO BpalllCHUS
BHEIITHEHN TIJIOCKOCTH MPOE3KEN 4acTHU BOKPYT JOPOTH, a 3aT€M IMPU HEOO-
XOJIUMOCTU — BOKPYT BHYTPEHHEU KPOMKHU MPOE3KENU YACTH.

Ha cenbCKOX035MCTBEHHBIX JOPOrax BUPAXKHU yCTPAUBAIOT MPU PaIH-
ycax kpuBbIX 600 M 1 MEHee.
Ha aBromoporax oOrmieil ceTd BUpaKd YCTpauBaIOT TPU pajgnycax

KpuBBIX: Ha foporax | kareropuu — wmenee 3000 M; Ha Joporax OcCTalb-

HbIx Kateropud — 2000 m. Kpome Toro, mmpu paamycax KpUBBIX B IUIAHE
2000 M 1 MeHee MpenyCMaTPUBAIOT TaK HA3bIBAEMbIC NEPeXOaHbIe KPU-

BbI€.
B kxauectBe MNCPCXOAHBIX IMPUMCHAIOT PAd MATCMATHYCCKUX KPHUBLIX

— KyOuueckyto mapaboiry, JeMHUCKAaTy bepHyIIn U HEKOTOPBIE JIp.

[TockonbpKy Ha MOBOPOTaX ABUKEHHUE YCIOXKHAECTCS U aBTOMOOWIIb 3a-
HUMaeT 00Jiee MUPOKYIO MOJIOCY, TAK KaK €ro MepeHruEe KOJIeca ABUKYTCS
[0 TPAEKTOPHSAM OOJIBILIETO paJnyca, YEM 3aJHHUE, HA KPUBBIX MaJbIX pa-
JIMYCOB JIeNaloT yuiupeHue mpoe3d:xeil yactu. Ha noporax obmieit cetu

110



yIIUPEHNE MPOe3Kel YacTH HE0OXO0IUMO MPeayCMaTPUBATh IIPU pagnuycax
KpuBbIX B riaHe 1000 M u meHee.

[[luprHa 000YMH C YUYETOM YCTPOMCTBA YIIUPECHHUS JOJKHA OBITH HE
MeHee 1 M, a B ToOpHOM MecTHOCTH He MeHee 0,5 M, 7y 4ero B He0OXO011-
MBIX CJIy4asiX MPEAYCMAaTPUBAIOT COOTBETCTBYIONIEE YIIUPEHUE 3EMIISTHOTO
M10JIOTHA.

5.4. TEXHUYECKHE TPEFOBAHHUA K 3EMJIAHOMY I1OJIOTHY
/JOPOI'"

[IpOo4HOCTH, NOJTOBEYHOCTh M BBICOKHE 3KCITyaTallMOHHBIE KAYECTBA
JOPOKHOM OJICKIbI, CAMOM JIOPOIoil YacTH aBTOMOOUJIBHOM JIOPOTH, 3aBU-
CSAT OT HECYIIEH CITOCOOHOCTH €€ OCHOBAHMS, KOTOPBIM SIBIISICTCS 3€MIISI-
HOE MOJIOTHO, BO3BOJMMOE OOBIYHO M3 MECTHBIX IPYHTOB. EcCiu rpyHTHI
3€MJISHOTO TIOJIOTHA TOJBEPKEHBI YBIAKHEHUIO IMOBEPXHOCTHBIMU WU
I'PYHTOBBIMH BOJIaMH, X HECYIas CIIOCOOHOCTh PE3KO MaJacT W JOPOIK-
Has OJEXK[A JIETKO paspymaercd. [loaToMy [UIsi yCKOpEHHS CTOKA MOBEPX-
HOCTHBIX BOJI 3€MJISTHOMY MOJIOTHY U JOPOKHOM OJEXkKJI€ MPUIACTCSA IBY-

CKaTHBIM TMOMEpeYHbIM NMpoduiib (Ha KPUBBIX MaJOro paauyca — OJIHO-

CKaTHbIN). UTOOBl YMEHBIIUTH BO3JIEHCTBUE TPYHTOBBIX BOJI HA 3E€MIISTHOE
IIOJIOTHO, JIOPOTY CTPEMSTCA IO BO3MOXKHOCTH JI€JaTh B HACBIIH. Yem
BBIIIE HACHINb, TEM MEHbBIIE BO3MOXHOCTh €€ YBJIA)KHEHHUS TPYHTOBBIMU
BOJaMHU.

Ha KOHCTPYKIHMIO 36MJISTHOTO MOJOTHA BIHUSIIOT KAK MECTHBIE YCIIOBHUS
(KIMMaTUYECKUE, MOYBEHHO-TPYHTOBBIE, TONOTrpapuYecKue, THAPOIOTHU-
YECKHE, F€0JIOTUYECKHUE, TUAPOrEOJIOTMUECKNE), TAK U MPUHSTHIE PEILICHUS
[0 MPOAOJIBHOMY U IMONEPEYHOMY NPOPUIISAM, KOTOPBIE TAK)KE 3aBUCAT OT
MECTHBIX YCIIOBUW U KaTeropuu jgoporu. Knumaruueckue ycioBus (ocaj-
KM, TOJIIMHA CHEKHOIO IMOKpPOBAa, TEMIEpAaTypa BO3AyXa, INIyOMHA Mpo-
MEp3aHUs TPYHTOB) BIUSIOT HA YBJIAJKHEHHE 3EMIISTHOTO MOJIOTHA, HA 3a-
HOCUMOCTB JOPOTH CHETOM.

[IouBEHHO-TPYHTOBBIE YCIOBUS OKA3bIBAIOT BIUAHUE HA KPYTU3HY OT-
KOCOB HacChINE€l U BBIEMOK, MOPSAIOK PACIOJIOKEHUS PA3HOPOIHBIX IPYH-
TOB TI0 BBICOTE HACBINHU, HA CTENEHb €€ YIUIOTHEHHUS, Ha KPEIJIEHUE OTKO-
coB. Bce 3T0 cka3bIBaeTCs Ha KOHCTPYKIIMU U CTOMMOCTH 3€MIISTHOTO I10-
JIOTHA JIOPOTH.

Tonorpaduueckue ycioBus (peibed U cUTyalus) BIUSIOT Ha BHIOOD
HaIlpaBJICHUs TPAacChl JOPOTW B IUIAHE, MPOCKTUPOBAHHUE MPOJOJIBHOIO U
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MOTIEPEUHBIX MPOoduIIel 3eMIISTHOTO T0JIOTHA, B U3BECTHOM CTENEHU OIpe-
JIEJSIIOT CTOK BOJIbI, YBIAXKHEHHWE MECTHOCTH M CKa3bIBAIOTCS B CIOCOOaX
BBITIOJTHEHUS 3€MJIIHBIX paOOT M CTOMMOCTH CTPOUTEILCTBA. ['uaposioru-
YECKHUE yCI0BUs (BEIMUMHA CTOKA U PacXo]ia BOAbI, CKOPOCTh TEYEHHUS BO-
Ibl YU T.J.) BIUSIOT Ha BBICOTY HACBINHU, Pa3MeEPbl BOJOMPOMYCKHBIX CO-
OPYKCHUU U TUI YKPEIUICHUS 3€MJISTHOTO TTOJIOTHA.

['eonornueckue U rupoOreoIOrHuecKrue yCclioBrs (Ka4ueCcTBO TPYHTOB H
UX YBJIQXXHEHHE) BO3/ICHCTBYIOT HA YCTOMYMBOCTh HACKHINIEH U BHIEMOK.

B chipbix MecTax ¢ U30bITOYHBIM YBIAXKHEHUEM B OTJICJIbHBIC MEPHUO-
IIbl TOJIa TPU HEOOECTICYEHHOM TMOBEPXHOCTHOM BOJIOOTBOJIE, €CJIM TPYH-
TOBBIE BOJIbI HE OKA3bIBAIOT BIIMSHUS HA YBJIAXHEHUE BEPXHEU TOJIIU
IPYHTOB (2-i1 TUII MECTHOCTH), MUHUMAJIbHOE BO3BBIIICHUE HU3a JOPOK-
HOW OJICKIbl HAJl MOBEPXHOCTHIO 3€MJIM MPUHUMAKOT B 3aBUCUMOCTH OT
JOPOKHO-KJIMMATHYECKOM 30HBI M Ka4eCTBa IPyHTA 1Mo Tab. 5.2.

Taomuna 5.2
I'pyHT 30HBI
1 I AV V
Ilecoxk CpeZ[HI/Iﬁ n MCJI- 0’5 0’4 0’3 0’2
KUU; CYIIECh JIETKAs
KpyIHas
ITecok mbLIeBaTHINM; CY- 0.6 05 0.4 0.3
1eCh JICTKas
Cynech nbpuieBaTas u
TsKETasi TbUIeBATAas; Cy- 0.8 0.6 05 04
TJIMHOK JIETKWUH, JIETKUU
MIBIJICBATHIN U TSKEJIBIN
MIBIJICBATHIN
CyTrIMHOK TSIKENBIN, 07 0.6 0.4 0.4
TJIMHBI

B ChIppIX MecTax ¢ MOCTOSIHHBIM HM30BITOUYHBIM YBJIQKHEHHEM, €CIU
T'PYHTOBBIC BOJbI BIUSAIOT HAa YBJIXXHEHHUE BEpXHEU TOJIIH, TPYHTOB (3-i
THI MECTHOCTH ), BBICOTY OPOBKHM 3€MJISIHOTO MOJIOTHA HA3HAYAIOT C TAaKUM
pacyeToM, 4TOOBI BO3BBIIICHHE HHU3a JOPOXKHOW OACKILI HaJ YPOBHEM
TPYHTOBBIX WU JJUTeNbHO (Oonee 20 CYTOK) CTOSIIIUX MOBEPXHOCTHBIX
BOJI OBLJIO HE MEHEEe YKa3aHHOTO B Ta0. 5.3.

JIns BO3BEAEHHUSI HACHIEH MOXKHO HCIIOJB30BaTh JIOOBIC MECTHBIC
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I'PYHTBI, O0ECIEYMBAIOIIME MPOYHOCTh W YCTOMUHMBOCTH 3E€MJISIHOTO II0-
JOTHA. 3anpeniaeTcs NPUMEHSTh Wibl, TOPG U CHUIIBHO 3aCOJIEHHBIE TPYH-
ThI, & TAKXKE TJIMHBI U MbUICBATHIC CYTJIMHKHU, HAXOJAIIUECS B 3aMEP3IIEM
COCTOSIHUH.

Tao0muna 5.3
Bo3sBbllieHrne H13a JOPOKHOM OJIEKIBI (M)
['pyHTHI 30Ha
1 Il AV Vv
ITecok cpennwmii u 0,7 0,6 0,5 0,4
MEJIKHUH;
Ilecok mbLIEBATEIN; CY- 1,2 0,8 0,8 0,7
JIeTKas
Cymecs nelIeBaTas v Ts- 1,9 1,7 1,4 1,3
IIbIIEBATas, CYTJIMHOK
JIETKWH TBIIIERATRHIN U
TAXKEITHINA TTHITERATHIN
CyTJIMHOK TSKEJbIH, 1,9 1,4 1,1 1,0
TJIMHBI

Hacpimm BO3BOJAT, KAK IIPpAaBUJIO, U3 OAHOPOAHOI'O I'PYHTA CJIOAMU 0,2

— 0,3 M ¢ YIUIOTHEHHEM KaXKJAOTO CJIOs. BEpXHIOIO 4acTh HACKINIA PEKO-

MCHAYCTCA OTCBIIIATb M3 HC IIbLUJICBATLIX IICCHAHBLIX M CYIICCHAHBLIX I'DYH-
TOB.

5.5. IOPOI'A B IIPO/JJOJIBHOM IIPO®UIIE

IIpoxoabHbIM MpoduiaeM Ha3bIBAIOT rpaduueckoe n300paxxeHue ce-
YEHUs JOPOTH BEPTUKAIBHOM IJIOCKOCTHIO, MPOXOJAIIECH uepe3 €€ OcCh.
UepTexk mpoaoabHOTO MPOQUIIs SIBISETCS OCHOBHBIM TEXHUYECKUM JIOKY-
MEHTOM NIpoekTa aoporu. Ha yeprexke mpoaoasHOro mpoduiist Tpaccy ao-
poru HU300paXaroT B BUJIC NMPOEKTHOM (KpacHOW) JIMHHM, KOTOpas s
HOBOMW JIOPOTU COOTBETCTBYET IMOJOKEHHUIO JIMHUU OPOBKH 3€MJISTHOTO T10-

JIOTHA, a IS PEKOHCTPYUPYEMOU — JIMHUU OCHU. JIMHUIO €CTECTBEHHOU

MOBEPXHOCTH 3€MJIM MO OCH JOPOTH HAa YEPTEXKE MPOAOJIBHOrO Mpoduis
WHOT/Ia Ha3bIBAIOT YE€PHBIM MPOPUIeMm.
Ecnu npoekTHast TUHUS OPOXOJUT HaJ YEPHBIM MpodUiieM, 3eMJISTHOE

MOJIOTHO JOPOTH MPEACTABISACT COOOM HACHINb, €CIU MO HUM — BBIEMKY.

Pa3zHOCTh MEXy OTMETKaMU MPOEKTHOU M YEPHOU JIMHUU HA OJHOU BEp-
THKaJIW Ha3bIBAIOT padoueil 0TMeTKOM. Eciin n1opora npoxoauT B HACKINH,
113



pa60qI/Ie OTMCTKH INOAIIMCBHIBAIOT BBIIIC HpOCKTHOﬁ JIMHHUH, €CJIM B BBICMKC

— HMIKC €C.

OcHoBHbIE¢ TPeOOBAaHUA K NMPOCKTUPOBAHUIO JTOPOrM B MPOAOJIb-
HOM mpoduie. [IpoekTupoBaHre ITOPOTrU OCYIIECTBISIOT OJHOBPEMEHHO
Ha IUIaHE U B IPOI0JIbHOM Tipoduiie. B mponecce mpoeKTUpOBaHUS TPOU3-
BOJISIT B3aMMHYIO YBSI3KY U KOPPEKTHUPOBKY BCEX AJIEMEHTOB IUIaHA U MPO-
¢buns. [Tpu 3ToM coO0AaI0T OCHOBHBIE TPEOOBaHUS, KOTOPHIE CBOJATCS K
oOecrnieyeHrnI0 0€30MaCHOCTU M TIJIABHOCTHU JIBMXKEHUSI TIO JIOpPOre C pac-
YETHBIMH CKOPOCTSIMH, a TaKKE€ HaMMEHBIIEro o0beMa 3eMIISTHBIX paloT,
YCTOMYUBOCTHU M JOJTOBEUHOCTH 3€MJISTHOTO MOJOTHA U JIOPOKHOM OJIEeXK-
nel. be3omacHOCTh M TIJIaBHOCTH JBIDKCHHS TIPH MPOSKTHPOBAHUH TIPO-
JOJIBHOTO TIpoduisi 00ecTieYrBalOT MPaBUIbHBIM HA3HAYEHUEM BEITUYUH
PagnuyCoOB BEPTHKAJIBHBIX KPUBBIX, COOTBETCTBYIOIIIUM BBEIOOPOM KPyTH3-
Hbl CIIYCKOB M TOABEMOB, HUX IIOCIEIO0BATEIIBHOCTHIO, C YYE€TOM BCEX
MECTHBIX YCIOBUH.

JIJ1sl MPOEKTHPOBAHUS JTIOPOTH B TPOJIOIBHOM Mpoduiie He0OX0aUMO
UMETh CJICAYIONINE UCXO/IHbIC TAaHHBIE.

1. Haubonvuwiue donycmumvle genudunsbl npooobHulX YKioH08. OHH
3aBUCST OT pesibeda MECTHOCTH, XapaKTepa U COCTaBa JABUKECHUS MO JT0PO-
re ¥ IPUHUMAIOTCS UCXOJS M3 TEXHUYECKHX YCIOBUH C y4eTOM TpeOoBa-
HUHW SKCIUTYaTallMOHHOTO 3a[aHu.

2. Haumenvuiue npooonvruvie ykaonsi. [1pogosibHbIe YKIOHBI HA TOPO-
rax TMOSIBIIIIOTCS B CBSI3M C K€JaHWEM BMHCATh JOPOTY B peibed) MECTHO-
CTH M MOTYT OBITh JIOOBIMU (TIOJIOKUTEIHHBIMU, HYJEBBIMHU, OTPHUIIATETb-
HBIMU).

3. Pexomenoyemas pabouas ommemka 3eMassHO20 NOJOMHA, TO €CTh
BBICOTA HACKIMH, TPUHUMACTCS MO0 TEXHUYECKUM YCIOBHUSM B 3aBUCUMOCTH
OT XapakTepa yBJIaKHEHUS MECTHOCTH, TIOPOKHO-KIIMMATHIECKON 30HBI U
KauecTBa TPyHTOB 3€MJISHOTO TOJIOTHA.

4. Haumenvuiue paouycol epmuKaibHbIX 8bINYKAbIX U 602HYMbIX KPU-
gbix. I CenbCKOXO3SMCTBEHHBIX JOPOT TEPBOW TPYIIIBl HAWUMEHBIIIHNE

paanychl BBIMTYKIIBIX BEPTUKAIBHBIX KpUBBIX AomyckaroTca 2500 (1000 —

600) M, a Bropoii rpymmsl — 1000 (600 — 400) m. /I BOTHYTBIX KPUBBIX

HAaUMEHBIIIUE PAIUYChl MOTYT OBITH CHHMKEHBI 710 100 M .
S. Paccmosinue meoxncoy eepuunamu pazHouMeHHbIX Neperomos
npoekmHou aunuy (Iar TpoeKTUPOBAHKUS) TOJKHO ObITh HE MeHee 100 M

B PABHUHHOW W MEPECEYEHHON MECTHOCTH U 50 M — B ropHoit. ns qopor
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oOmielt cetn, oTHeCeHHBIX K |V kaTeropuu, 3T0 paccTosiHUE AOJKHO OBITH

paBHo 150 m u V kateropuu — 100 m.

5.6. KOHCTPYKTHBHBIE 3JIEMEHTBI H THITBI
JIOPOKHBIX OJIEXT

JIOpOXKHOM OIEKIOU MPUHATO HA3BIBATH YKPEIUIEHHYIO ITOBEPXHOCTH
3EMJISIHOTO IIOJIOTHA JOPOTH B MpEAEax IMPOE3)KEM YacTH, MO0 KOTOPOH
HEMOCPEACTBEHHO JIBUKETCS TPAHCIOPT. JJOPOKHYIO OJIEKTY YCTPAUBAKOT
JUI CO3JAaHUSI TPOYHOU U POBHOM MOBEPXHOCTH, JOITYCKAIOIIEW JBUKEHUE
TPAHCIIOPTA C PACYETHOM CKOPOCTBIO.

DKOHOMHYECKH I11€71€CO00Pa3HO BBITIOJIHATH JOPOKHYIO OJICKIY B BU-
JI€ HECKOJIbKUX KOHCTPYKTHMBHBIX CJIOE€B M3 KaMEHHBIX MAaTEpPHUATIOB pas-
JIMYHOM MPOYHOCTHU. Pa3mnyaroT Tpu OCHOBHBIX CJIOS:

1) mnokpbITHE — BEpXHHI, HanOOJee NPOUHBINA CIIOH JTOPOIKHOU
OJEX/Ibl, IOABEPKECHHBIA HEMOCPEIICTBEHHOMY BO3JICMCTBUIO KOJIEC aBTO-
MoOusel. [TokpbITHE MOKET COCTOSITh U3 BEPXHETO MEPUOTUUECKU BO300-
HOBJISIEMOI'0 B IIPOLIECCE IKCIUIYATallUU CA0A4 UZHOCA WU OCHOBHO20 CO0A,
HAa3HAYEHUE KOTOPOr0 — YCUJIUTD CBSI3b IMOKPBITUSL C OCHOBAHUEM,;

2) OCHOBAHHE — OCHOBHAs HECYINas YacTh JOPOXKHOM OJICHKIIBI,
oOecreunBaroias COBMECTHO C MOKPBITUEM PACcCCPEIOTOUCHHE U Tepeaady
HAarpy30K Ha MOACTWJIAOIIMAN CJIION WJIM HA TPYHT 3€MJISIHOTO TOJIOTHA; OC-
HOBAHME TAKKE MOXKET COCTOATH U3 IBYX CIOEB PAa3HOU IPOYHOCTH;

3) JOMOJHHUTEJNbHBIN CJI0H OCHOBAaHUA (IIOJICTUJIAIOIINKA WU BBI-
PaBHUBAIOIIUM CJION) — HUXKHSS 4YacTh JIOPOKHOM OJICKIbI, MpeHa3Ha-
YeHHas Ul Mepelayd Harpy3oK Ha 3€MIISIHOE IOJIOTHO, BBIPABHUBAHUSA
€ro MOBEPXHOCTH, 3aLUTHI OT MOPO3a U I ApeHupoBanus. [loxcrunaro-
U CJIOM OOBIYHO JIETa0T U3 MeCKa — TPYHTA, KOTOPHIM MOYTH HE MEHSIET
CBOMX CBOMCTB, IIPU YBJIAKHEHUU.

5.7. KPATKHE CBE/IEHHA O /IOPOKHOCTPOHUTEJ/IBHBIX
MATEPHAJIAX

JInst ycTpoicTBa TOPOYKHOM OJIEXAKIBI HUCIIOIB3YIOT MPUPOJIHBIE, A TAKXKE
HCKYCCTBEHHBIE MaTepualibl U u3Aeus. [IpupoaHpie MaTepuaisl moapasmie-
JISIIOTCSL HA TPYHTOBBIC, IPaBUid U IpaBUMHBIE CMECH, MECOK, KaMEHb OYJIbIXK-
HBIM, pa3IMYHbIE MECTHBIE MaTepUaJIbl (IpeCcBa, paKylIka, KOHKPEIMH, MEJT ’
T.J1.). K HCKYCCTBEHHBIM CTPOUTEIBLHBIM MaTepuajlaM OTHOCST IeOeHb, Ka-
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MEHHbBIE TIOPOIIIKH, KaMEHb KOJIOTBIN, OpycUaTKy, JIUThE KaMEHHOE; K U3/le-

JMSIM —  TUTUTBI JUIS TIOKPBITHUS TOPOT ¥ TPOTYyapoB, KAMHU OOpPTOBBIC U JI€Ta-
JIY JIJIS1 TOPOKHBIX OTPAXKICHUN U 3HAKOB.

I'pyHTBI — OCHOBHOM JOPOXKHO-CTPOUTENBHBIM MaTepuall. M3 HUX BO3-

BOJAT 3€MJISTHOE TOJIOTHO, CIIYKAIIEE OCHOBAHUEM IS TOPOKHOM OJIEHKIBI.
OT CBOWCTB TpyHTa 3aBUCHT NPOYHOCTh 3E€MJISTHOTO TOJIOTHA W JOPOKHOU
OJIEXIbL, @ TAKXKE COOPYKEHUHN Ha IOPOTE.

Yem OoJibliie TIECUAHBIX YACTHIl COACPKAT TPYHTHI U 4e€M KPYMHEE dTU
YaCTHUIIbI, TEM MEHBIIIEC U3MEHSIOTCSI CBOMCTBA TPYHTOB OT BO3/ICHCTBUS BJia-
M U Mopo3a. [lecuanvle epyHmbl B CyXOM COCTOSIHUM TIBUIST, 00JIaAat0T Ma-
JbIM CLETUIEHUEM W SIBIIIIOTCS TPYIHOIpOe3xkacMbiMu. Ha BiaxHbIX mecya-
HBIX TPpyHTaxX MPOXOJMMOCTh MAIMH yiydiiaerca. JlJig yiydileHds K 3TUM
rpyHTaMm TpeOyeTcs J00aBICHNUE TIIMHUCTBIX U CYTJIMHUCTBIX TPYHTOB.

Cynecuanvle epyHmol SBISIOTCA JTYYIIUMU IS JOPOKHOTO CTPOUTEIb-
ctBa. [Ipu yAOBIETBOPUTENHLHOM COJIEP’KAHUU B CyXO€ BpPEMs I0jla OHU 00-
Pa3yroT POBHYIO IOBEPXHOCTh, JOPOKHOE MTOJOTHO JIETKO HAKATHIBAETCS aB-
TOMOOMIISIMU. B 10K 1JIMBYI0 MOr0OAy JTUMKOCTh TOYTH OTCYTCTBYET.

[Ivinesamvie cpyHmuvl IPU YBIAXKHEHUN NIEPEXOAT B IUIBIBYHHOE COCTO-
SIHUE; MaJIOCBSI3aHHbBIE, CTIOCOOHBI K ITYYEHHUIO; XOPOIIIO YACPKUBAIOT BIIAry U
MOTHUMAIOT BOJY 0 KamWUIsipaM Ha OOJIBIITYIO BBICOTY. B cyxom cocTosiHuu
JIETKO UCTUPAIOTCS U MBUIAT. MOT'YyT OBITh YJyUIIIEHbI IECKOM M TPaBUEM, Ke-
JIATEJIbHO C BBEAECHUEM BSKYLIETO.

Cyenunucmoie epyHmvl — CBSI3HBIE, IDIOXO MPOITYCKAalOT BOLY M MEI-

JIEHHO NPOCBIXAIOT. B cyxoe BpeMsi roga npy NpaBUIbHOM COJIEPKAHUU J0PO-
M XOpPOIIO MPOE3KAEMBI, a TIOCIE HOXKIA MX ITOBEPXHOCTb CTAHOBUTCS
CKOJIb3KOM. [IpH mepeHackIleHny Biaaroi TpyIHOMpOE3KaeMble H3-3a 00pa3o-
BaHMsI TIyOOKOM KoJied. JloOaBieHre NecYaHblX FPYHTOB YIIYUIIaeT MPOE3]T
TpaHcnoprta. M3 CyriMHHUCTBIX TPYHTOB BO3BOAT XOpPOLIEE TOPOKHOE IO-
JIOTHO IPU HAJJIE)KaeM BOJIOOTBO/IE.

I iunucmoie epyHmul P ONTUMAITBHOW BIIQXKHOCTA 00pa3yrOT XOPOIIHA
HAKaT, HO B IIEPECOXILIEM COCTOSTHUM TPECKAKOTCS, MBUIAT, & OT NEPEyBIIaKHE-
HUSl HAOYXaloT, TEPSAIOT HECYIIYIO CIIOCOOHOCTh, OYEHBb JIUMKUA U MEJIEHHO
MIPOCKIXAIOT; P 3aMEP3aHUU YBEIMUUBAIOTCS B 00bEME.

HepeIII/ICJIeHHBIe CBOMCTBA II€CUAHBIX U TIMHUCTBIX I'PYHTOB HUCIIOJIb-
3YIOT 11 00pa30BaHUsI TPYHTOBBIX OJICK]l U3 ONTHUMAIIbHBIX CMECEH, KOTO-
pbIE CO3AXOTCS U3 B3ATHIX B ONTUMAJIBHBIX JJIs JAHHBIX YCIOBUN COOTHOLLIE-
HUX IICCHAHBIX U INTMHUCTBIX I'PYHTOB.
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MeCcTHBIMHM CTPOMTEJIbHBIMUA MATEPHAJIAMHU SIBJISIOTCA: JAPECBA —
MPOJAYKT BBIBETPUBAHHS TOPHBIX MOPOJ, COXPAHMBIIUICA HA MECTE pa3-

pYLIEHUS; )KE€PCTBA — MPOJYKT BBIBETPUBAHUS MOPOJI, MHOT/AA IEpPEHe-
CEHHBIA Ha HEKOTOPOE PACCTOSIHUE BOOI; TOpPEIIble MOPOAbl — TEPPUKO-
HBI I1aXT; PaKylIKW; OMOKa — MHUHEpaIbHbIE MOPOJbl, 0OpPa30BaBIINECS
MIPU HACBIIIEHUM TJIUH PACTBOPEHHBIM KPEMHE3€MOM; KOHKPELUHH — Ka-
MEHHbIE 00pa30BaHUsl OKPYTIION (OPMBI; Thipca — ciiabasi U3BECTHAKOBAS

mopoaa, MCJI — MArKas Ocyast N3BECTKOBAs rnopoJja.

Jnst oOpa3oBaHusi 0€TOHOB MPUMEHSIOT BSDKYIIME MaTepUajbl Opra-
HUYECKHe W Heopranudeckue. K opeanuueckum 6soicyujum OTHOCAT TIPHU-
POJIHBIC U UCKYCCTBEHHBIC HE(PTSIHBIE OUTYMBI U CHHTETHUYECKHUE CMOJIBI.

K neopeanuueckum (MUHEPAIBHBIM) 652/CYWUM OTHOCST: I1€M € HT bl

— TOHKOMOJIOTBIC HOpOHIKOO6pa3HBIe CMCCH MHUHCPAJIBHOI'O ITPOUCXOIK-

JI€HUsA, KOTOpbIE IPU 3aMEILIMBAHUU C BOJIOM 00pa3yloT 3aTBEPAECBAIONIYIO
Maccy. lleMeHThl HMCHOJIb3YIOT ISl MPUTOTOBIICHUS pacTBOpa, OeToHa U

xene3o0erona. OHu umerotr Mapku ot 150 no 600; u3BecTh — Heopra-

HUYECKOE BSIKYIIIEE, MOJTydyaeMoe IMyTeM O0Xura KapOOHATHBIX MOPOJ —

W3BECTHSIKOB, JOJIOMUTOB U T.1. MI3BECTh MOXKET UMETh BUJ KOMKOB (KO-
MOBasi, HETalleHas); MOpoIIKa (MOJIOTasi); MyIIEHKH (MOJy4aeTcs MyTeM
raiieHus BOJIOM KOMOBOM WM MOJOTOM u3BecTH). [Ipu M30BITKE BOJBI B
M3BECTH TOJYyYarOT U3BECTKOBOE TECTO.
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I'/TIABA 6
"KEJIE3HBIE JIOPOTH (no C.H.MakcumoBy)

6.1. KPATKAA HCTOPHYECKAA CIIPABKA. OBLITUE
I10J1IO’KEHUA

. IlepBas >xene3Has gopora OOIIEro IOJIb30BAHUS IPOTSHKEHHEM 27

kM (IletepOypr — IlaBnoBck) O6bu1a moctpoena B 1836 — 1837 rr. B 1860
rr. B Poccuu Ob1o moctpoeHo yxe 1600 kM Keae3HbIX Jopor (BKIIOYas

MEPBYIO MaructpaibHyto jgopory IlerepOypr — MockBa TpOTSKEHHO-

cTbi0 650 KM).

1. JKene3Hble AOPOTH MO XapaKTepy 0OCIyKUBAHUS HYKJ HAPOJHOIO
XO035KCTBA ACIIATCS HA :

- 1oporu oOmiero (MM MarucTpalibHBIC): OOCITY>KHUBAIOT BCE BEIOM-
CTBa U OpraHu3alluy;

- HE OOILEero Mojab30BaHUS: HCIOJIb3YIOTCS B KAaYECTBE MOAbBE3IHBIX
nyTel K OpeAnpusiTUsIM, TPUCTAHIM, CKIIaJlaM U T.II., 4 TAK)KE€ B KaueCTBE
BHYTPH3ABOJICKUX WU BHYTPUKAPbEPHBIX.

2. Kene3Hble TOPOTH MO MUPHUHE KOJICH JISTATCS Ha!

- IOpOrd HOpMaJIbHOM (mMpokoil) koneu. B Poccun mumpuHa paBHa
1524 MM, a B ctpanax 3anagHo EBpomnbr - 1435 mwM;

- y3KOH KoJjieu: mmpuHoi kosen 750, 900 u 1000 mm [1 — 12].

6.2. CTPOEHHUE /KEJIE3HO/IOPOKHOIO I1YTH

KenesHoqopOoKHBIM MyTh, CIyKAIUWA ISl ABUXKEHUS MO HEMY IIO-
JBUKHOIO COCTaBa, COCTOMT U3 HUKHETO M BEpXHEro crpoeHus. HuxHee
CTPOCHUE MPEJCTABISET COO0I 3eMIISTHOE TIOJIOTHO, BCEBO3MOKHBIE BOJIO-
MPOMYCKHBIE COOPYXKEHHUS (BKIIOUAsi U MOCTHI), @ TAKXKE MOJANOPHbBIE CTEH-
KU, TOHHEJIU | T.11.

Bepxuee ctpoenne mytu (puc. 6.1) cocraBisitoT penbenl (1), onupa-
IOIKecss Ha mmanbl (2), KOTOpbIE, B CBOIO OYEpeah OMUPAIOTCS Ha Oall-
nacTHBIN cioi (3), mexariuii Ha 3eMisiHOM ToiioTHE (4). Penbcwl cimyskar
JUISl TIOJJICPKAHUSI M HANpaBJICHUS KOJIEC MOJBUYKHOIO COCTaBa, HEIMO-
CPEJICTBEHHO BOCIIPUHUMAIOT OT HETO JABJICHUE U MEPEIAIOT €ro IIajiaMm.
bannact ciyXuT MOAYIIKOW, MEPENAONIENA JAaBJICHUE IIINal HA 3EMIISTHOE
MOJIOTHO.
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Puc. 6.1. BepxHee cTpoeHHE KeIe3HOJOPOKHOTO IMyTH: 1 — penbe;

2 — mmaia; 3 — Oamiact; 4 — OCHOBaHHE

Penbebl, UMEOIIUE BEPXHIOK T'OJIOBKY, IO KOTOPOU KATUTCS KOJIECO,
CHA0EHbI YIIUPEHHON OIMOPHOM IMOJIOIIBOM, OMUPAIOIICHCS Ha IIMAaJbI.
OHM U3TOTOBJISIOTCS W3 CTAIM U OBIBAalOT HECKOJBKHX THIIOB (II0 BEIIH-
YUHE CEUYEHHMs, a CJIeIOBATeIbHO, U MO Hecyiiedl cnocodoHocTu). IInmanbr
M3TOTaBIMBAIOTCS U3 AepeBa, OCTOHA M MeTallIa.

bannacTHBIM CIIOM YKJIaJBIBA€TCS M3 T'paBUs WM IICOHS U JOJKEH
OBITH XOPOIIIO BOAOIPOHUIIAEMBIM. 3EMIISTHOE TOJIOTHO KEeJIe3HO0POKHO-
ro MyTH, TaK K€ KaK U aBTOMOOWJIHHON JOPOTH, CIY>KHUT JJIsI BRIPAaBHUBA-
HHUSI HEPOBHOCTEW JTHEBHOM MOBEPXHOCTH, TOATOMY OHO MECTaMM PACIIO-
JIaraeTcsl B HACBHIM WX BbIeMKE. [Ipy HalmM4uy MONEPEYHBIX YKJIOHOB
MECTHOCTH 3€MJISSHOE MOJIOTHO MOJKET OBITh MPOBEICHO B IMOJyBBIEMKE-
TOJIYHACBIIIH, T10 MOJIKE.
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I'JIABA 7

MOCTBI (nmo C.H. MakcumoBy)

[.1. OBLHIHUE T10/IO’KEHHA

MocT npeacTtaBiser coboi UCKYCCTBEHHOE COOPYKEHHE, COCTOSIIIEe
U3 MPOJIETHBIX CTPOCHUM, MOAACPKUBAIOIIUX €3]I0BOE MOJOTHO, U OIOp,
HIepeIatoIIMX OIMOPHBIC IaBJICHUS MPOJICTHBIX CTPOCHMIA Ha TPYyHT [1 - 12].
Ecnu y MocTa TOJIBKO IBE OMOPBI, TO €r0 HA3bIBAIOT OJHOIPOJIETHBIM, ITPU

HAJIMYUH KE TIPOMEKYTOYHBIX OITOP — MHOTOMPOJICTHBIM, (puc. 7.1).
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Puc. 7. 1. CxeMa MHOTOIIPOJIETHOT'O MOCTa

KpaitHue onopsl, pacrnofioKEHHbIE B MECTAaX COMPsKEHUsI MOCTa ¢ Oe-

peramMu, Ha3bIBAKOT YCTOAMU, a ITPOMCIKYTOYHBIC OIIOPbI — oOblkamu. Pac-

CTOSIHUE MEXJy LUEHTPaMH OIOPHBIX TOYEK IPOJIETHOTO CTPOCHUS HOCHUT
Ha3BaHUE PACUYETHOIO MPOJIETA.

CB00O/IHYIO IIMPHHY 3€pKajia BOJbI M1OJ MOCTOM IO TOPU30HTY BBICO-
KMX BOJ Ha3bIBAIOT OTBEPCTHEM MOCTa. PaccTosiHMEe OT MOBEPXHOCTHU MPO-
€3/1a 10 MOCTY JO TOPU30HTa MEKEHHBIX BOJ| HA3bIBAIOT BHICOTOM MOCTA.
PaccrossHue OoT HM3a MPOJETHOrO CTPOCHUS 0 TOPU30HTA BBICOKHX BOJ
WM HAWBBICIIETO CYJAOXOJIHOTO TOPU30HTA HOCUT Ha3BaHUE CBOOOIHOM
BBICOTBI 110 MOCTOM.

B 3aBHCMMOCTH OT pacHojOXEHUs YPOBHS IIPOE3Ja IO MOCTY pas-
JNYAKOT:

1) MOCTHI ¢ €3/101 MOBEpXY, KOT/Ia Mpoe3xkas 4acTh PACIIOJI0KEHA 1O
BEpXY NPOJICTHBIX CTpoeHUH (puc. 7.1);

120



2) MOCTBI ¢ €3710# moHu3sy (puc. 7.2, a);

3) MOCTHI ¢ €370¥ MocepeanHe, Y KOTOPBIX €3/J0BOE IMOJOTHO pac-
MIOJI0KEHO B Ipejieliax MpoJeTHOro cTpoeHus (puc. 7.2, 0).

[lo maTepumany MPOJETHBIX CTPOCHHUU MOCTBI MOTYT OBITH JCPEBSH-
HbIE, KAMEHHBIC, O€TOHHBIE, KeJIe300€TOHHBIC U METAJTTNYECKHE.

ITo pony obOpararomieiicss Harpy3Ku CpeJid MOCTOB pa3jnyaroT: aBTO-
JOPOKHBIEC (11 BCEX BHUJOB JIBUKECHHS, OCYIIESCTBISIEMOIO MO aBTOMO-
OWJIBHBIM JOpOTaM), MEIIEXOHBIC, KEIC3HOJAOPOKHBIE, COBMEIICHHBIC
(JUIs1 OTHOBPEMEHHOI'0 IIPOITyCKa aBTOMOOHMIBLHOTO U JKEJIE3HOI0POIKHOTO
TPAHCIIOPTA), CIEMHUAIBLHOIO0 Ha3HA4YCHUS (U1 MPOKJIAIKH TPYyOOIpPOBO-
0B, Kabeneit u ap.).

Puc. 7.2. CxeMbl MOCTOB: @ — C €3/101 MMOHU3Y; O — C €3]I0M ocepeIuHE

JIns mporycka BOJHBIX MYTEH CTPOSAT MOCTBI-KaHaIbl, a JUISl LIEJIEH

BOJIOCHA0KEHUSI — aKBEAYKH.

B 3aBucMMOCTH OT CBOMX OCOOEHHOCTEH M YCIOBUW CIIYKOBbI MOCTBI
MOTYT OBITh pa3Jei€Hbl HA CIEAYIOIINE OCHOBHBIE BUbI: MOCTBI OOBIYHO-
ro THUIA, Pa3BOJHBIE MOCTBI, TPaHCOOpPIEPHI, WX MOCTOBBIE MAPOMBI,
HAaIUIaBHBIE MOCTHL.

Kpome 3Tux OCHOBHBIX BHJIOB MOCTOB IPUMEHSIOTCA U JIPYTU€ BUIBI
COOPY’KEHUM, aHAJOTUYHbIE MOCTAM M HA3bIBAEMBIC IYTENPOBOJAMHU, IC-
TaKaJamMu U BUAJTyKaMH.

Mocmamu 0b6vbiuH020 muna, UM MOCTAaMHU BBICOKOI'O YpPOBHS (BBICO-
KOBOJIHBIMH), HA3bIBAIOT MOCTBI, PACIIOJIO0KEHHBIE HA TAKOW BBICOTE HaJ
PEKOM, MPU KOTOPOM OHM HE IPEISTCTBYIOT MPOIYCKY BBICOKHUX BOJ, a
TAaK)X€ CYJOXOJICTBY WJIM CILIaBy. B 3THX MOCTax BeIWYMHA BO3BBILICHUS
HH3a IPOJIETHBIX CTPOEHUW HAaJ TOPU30HTOM BBICOKMX BOJ WJIA HAJ pac-
YETHBIM CYJOXOJHBIM TOPHU30HTOM HE€ JOJKHA OBITh MEHbIIIE BEJIUYMHBI
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CYJI0OXOQHOr0 rabapura /i JaHHO# peku (puc. 7.1).
B HEKOTOpBIX Ciydasx CTPOST MOCTBI, UMEIOIIHE JIUIIb HEOOJBIIOE

BO3BBIIICHUC HAJl TOPU30HTOM MCIKCHHBLIX BOJ — OTO HHU3KOBOJIHBIC MO-

cTbl. OHU HE CTIOCOOHBI MPOMYCKATh BHICOKHE BOJIBI U MPH MABOJKAX JINOO
3aTOILISAIOTCS (3aTOIUIIEMbIE MOCTBI), JTUOO IOJBEprarTcs pazdopke (pas-
OOpHBIE MOCTHI).

Pa3600nbimu Ha3bIBaIOTCS MOCTBI HA MOCTOSIHHBIX OMOpax, UMEIOIINE
MOJIBUKHBIC TPOJIETHBIE CTPOCHHUSI, KOTOPHIE OTKPBIBAIOTCS (Pa3BOASATCS)
Uil Tiportycka cyaoB (puc. 7.3, a). HemoctaTkoM pa3BOAHBIX MOCTOB SIB-

JsI€TCsl HEM30E€XKHOCTh MEPEPHIBOB JBMXKEHUS 110 MOCTY — TPU Pa3BEJICH-

HOM IIPOJIETE WJIU 10 PEKE — TMPHU 3aKPBITUH PAa3BOJIHOTO MPOJIETA.

Tpancbopoepwvi, UM MOCTOBBIE Tapombl (puc. 7.3, 6), yCTpauBaroT
JUISL TIEPECEUEHUS IMPOKOTO BOJIHOIO MPOCTPAHCTBA MPHU CIA00M JABUMKE-
HUU MEXKIy OeperaMu.

Hannasnvimu (puc. 7.3, ) Ha3bIBalOT MOCTHI Ha TUIABYYHMX OIOpaXx.
OHU IPUMEHSIOTCS TIPU TIEPECEUCHUH IITUPOKUX U MHOTOBOJIHBIX PEK B TEX
ClIy4asiX, KOrjga yCTpPOMCTBO MOCTa Ha MOCTOSHHBIX OMOpax HE OMpPaB]ibl-
BAETCS UTHTEHCUBHOCTBIO ABUKEHUS IO MOCTY. bojiee MpUMHUTUBHBIM CIIO-
coOOM CBSI3U MEX]Jly OeperaMu MHOTOBOAHBIX PEK WJIU 3aJIMBOB U MPOJIU-
BOB SIBIIIETCS [TApOMHAs NIeperpana.

[IyTenpoBOIbI — 3TO MOCTOBBIE COOPYXKEHHUS, TPEAHAZHAUECHHBIC IS

MPONYyCKa OJHOM JOPOTY HaJ APYroM (mepeceyeHHe B Pa3HbIX YPOBHSX)
(puc. 7.3, 2).

OcrakaZoil Ha3bIBAIOT MOCTOBYIO KOHCTPYKIHUIO, CIYKaIlylo IJis
MPONYCKa JIBUKEHHS HAa HEKOTOPOW BBICOTE HAJ MOBEPXHOCTHIO 3EMIIHU
(puc. 7.3, 0), 4TOOBI HIKEJIEKAIEEe TPOCTPAHCTBO MOTJIO OBITH UCIIOJB30-
BaHO ISl MIpoe3Ja Wiu JUisl Apyrux ueineil. B ropomax scrakaabl 4acTo
yCTpauBaroT JJis MPOMYCKa CKOPOCTHOI'O aBTOJBHKEHHUS, METPOTIOJIUTEHA
WM 5KEJIE3HOM TOPOTH.

Buanyku ycTpamBarOT BMECTO HACBHINEH MpU MEPECEUCHUH TOPOToun
TJIyOOKHUX JIOITWH, OBParoB WX CyX0J10J10B (puc. 7. 3, e).

[To ycnmoBusiM paOoThI MOJ HArpy3KOW MOTYT OBITH BBIJIEJICHBI Clie-
TYIOIIUE CUCTEMBI MPOJETHOTO CTpOSHMs: OallouHas, apovHasi, paMHas U
Bucsiyas (puc. /. 4). B mociegnee BpeMs B MPAKTUKY CTPOUTEIHCTBA BCE
OoJibiiie ¥ OOJIBbIIIE BXOJIAT KOMOWHUPOBAHHBIE CHUCTEMBI MOCTOB, IIpE-
CTaBJIAIOIIME COOOM coYeTaHHe BYX MPOCTEHIIUX CUCTEM, HAIIpuMep, Oa-
JIOYHOU U apOYHOM.
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[Ipu GanmouHO# cucTeMe MPOJIETHOE CTPOSHUE O ICMCTBUEM Ha HETO
BEPTUKAJIbHOW Harpy3ku paboTaeT Ha U3THO W mepeaaeT Ha OMOphl BEPTHU-
KaJIbHOE JaBJICHHUE.

[Io KOHCTPYKTHBHBIM OCOOCHHOCTSIM PasinyaloT: OalOYHBIE pa3pes-
Hble MOCTHI (puc. 7.4, a), MPOJIETHOE CTPOEHHE KOTOPBIX IEPEKPHIBACT

TOJIBKO OAMH IIPOJICT, — OTH MOCTBI JICTKO IICPCHOCAT HCPABHOMCPHBLIC

ocajJKku; OaJlouHble Hepa3pe3Hbie MOCTHI (puc. 7. 4, 6), NPOJETHOE CTPOe-
HHUE KOTOPBIX IPEACTaBIISIET COO0M OalKy Ha HECKOJbKHUX OIOpax, mepe-
KPBIBAIOIIYIO PSI/I MPOJIETOB.

bamo4Hbie MOCTBI B HACTOAIIEE BPEMS CTPOST MPEUMYIIECTBEHHO U3
Keae300eToHa U JINIIb UHOT/a U3 JIepeBa.

B apouHbIX MOCTax 1Moj BO3JEHCTBHEM BEPTHUKAJIBbHBIX HATPY30K BO3-
HUKAIOT HAKJIOHHBIC OMOPHBIC PEAKIINH, KOTOPHIE MOTYT OBITh Pa3JIOKEHbI
Ha BEPTHKAJIbHBIC U TOPU3OHTAIbHBIC (pHC. 7.5).

[l;;'l\l'\rﬁ‘*1—f‘x_ ”LLJ L

Puc. 7.3. Buabsl MOCTOBBIX COOPYKEHHI: a — Pa3BOJAHON MOCT; O — MOCTOBOM ma-

poM (TpaHcOopaep); 6 — HaIJIaBHOM; T — MYTENPOBOJ; 0 — ACTaKaja; e — BHUAIAYK
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Puc. 7.4. Cuctembl OaJIOUHBIX POJETHBIX CTPOEHUM:

a — - OJHOIIPOJICTHAA, 0— MHOT'OIIPOJICTHAA

Hanapoaniie croiixn

ITonne
> ﬂ‘?‘ ;,/,/‘;/?"‘I—t— Y
o W ol 0 i -
,‘i[l ;“)""___" >t Pt
= ‘—4/;;;/ =l /‘ l 1 \[\\\I\
ZC

s il il /r‘L T\"f‘\\

Puc. 7.5. OCHOBHBIC CUCTEMBI )KCJ'I63066TOHHBIX apOYHBIX MOCTOB

B paMHBIX MOCTax MHpOJETHBIE CTPOEHHUSI COCTABIISIIOT €IWHYIO KOH-
CTpyKIUIO ¢ onopamu (puc. 7.6). IIpu neiicTBUM BEpTUKAIBHBIX HAarpy30K
ornopaM U pyHAaMEHTaM pPaMHBIX MOCTOB NEPEAAIOTCA HE TOJIBKO CKMMa-
IOILLME YCWINS, HO U M3ru0arIre MOMEHTBI, @ UHOrAa U pacnop. PaMHbie
MOCTBI OOBIYHO BBITIOTHSIOTCS U3 KeIe300€TOoHa.

B BuCSUMX MOCTax MPOCTPAHCTBO MEXIY OMOpaMH MEPEKPHIBACTCS
MOSICOM M3 TPOCOB (KaHATOB) WM IIETel, pabOTaloMX Ha PACTSKEHHUE U
MOAACPKUBAIOIINX 0aJIKy KECTKOCTH C MPpoe3kel yacThio. Tpoc Wi 1enu
nepeaarT CBOMMHU KOHIIAMH, 3aJ€JaHHBIMU B CHELUHUAIbHBIE AHKEPHBIE
ONOpPBI, HAKJIOHHBIE YCUIUA (BEpTHUKaJIbHAs COCTABIISIIOLIAs U TOPHU3OH-
TaJIbHBIA pacmop).
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Puc. 7.6. PamHbIil MOCT

bajika )KeCTKOCTH CIIY>KHT JUISI BOCTIPUSITHS PACTIOPHOTO JABIICHHS W,
KpOME TOTO, YMEHBIIIAET MPOrud mpoe3keil yactu. Bucsune MOCThI paHb-
e CTPOMJIM TJaBHBIM 00pa3oM W3 MeTalllla M PEXKE M3 JIEpeBa, TEIeph
CTPOSIT U3 JKeJIe300€ToHa.

@dyHIaMEHTBI MOCTOBBIX OIIOP M OCHOBAaHHS SIBIISIOTCS BeChbMa OT-
BETCTBCHHBIMH DJIEMEHTAMH COOPY>KEHHUS, OT Ka4yeCTBa M HAJAC)KHOCTH KO-
TOPBIX B 3HAYNUTEIIPHOM CTEIICHW 3aBHUCHUT JOJTOBECYHOCTH COOPYKCHHS.
[ToaTOMy K OCHOBaHUSM U (PYHIAMEHTaM MOCTOBBIX OIIOP MPEABSIBIISIOTCS
TaKHe e BBICOKHE TpeOOBaHUS, KaK M K CAMUM MOCTaM.

[Ipr cTpouTEeNhCTBE MOCTOB Ha ydYacTKaxX pa3BUTHS JOCTATOYHO
IIPOYHBIX M YCTOWYMBBIX TPYHTOB HCTIOJB3YIOT €CTECTBEHHOE OCHOBAHUE,

a IPU CTPOUTEIHCTBE Ha CIA0BIX TPYHTAX — HMCKYCCTBEHHOE.

Crnemyer OTMETUTh, YTO B 3aBUCUMOCTH OT OCOOEHHOCTEH reosoruye-
CKOT'O CTPOCHUSA W UHKECHEPHO-TEOJIOTUYECKUX YCIOBUH MOCTOBOTO MEpe-
X0J1a MOTYT OBbITh BBIOpAHbI pa3HbIE CXEMbI ONUPaHUus (PyHIaMEHTa U pa3-
Has KOHCTPYKIMS camMuX (QyHAaMEHTOB. Bo MHOrux ciydasx 3To OyayT
VI MacCHBHBIC, WM CTOJIOUYATHIC, MU CBaltHbie PyHIaMeHTHI (puc. 7.7).

B nocnennee Bpems cpeay pyHAAMEHTOB MOCTOBBIX OIOP MOJTYUYUIIU
IIMPOKOE PACIIPOCTPAHEHUE KPYITHOIUAMETPOBBIE CBAaU-000JIOUYKH.

HoBble KOHCTPYKIHH K€JI€300€TOHHBIX MOCTOB TMPUMEHSIOTCS BO
BCEX CTpaHax, HO OCOOCHHO MHTEPECHBIE MOCTHI TOCTPOCHBI B MOCIIEIHHUE
roJibl B Haille ctpane (mpu nepexojgax udepe3 Boary, [duenp, Enuceit u
MHorue apyrue peku), a takke B CILHA, Uranuu, ®panunu, ABCTpuH,
®PTI', Kanazne, Typuuu (uepe3 bocdop).
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Puc. 7.8. KaMeHHBIIT MOCT C 3aCBIITKOM;

1 — mapanert; 2 — TUAPOM3OJAINUS; 3 — 3aMOK CBoja; 4 — cBOA; 5 — mATa cBOjA; 6

— 3achllka; 7 — ycTol; 8 — (yHAamMeHT

7.2. MOCTbBI PA3JIH9HbBIX TUIIOB

7.2.1. Banounvie mocmol

banouyHnsie MOCTBI pa3iIndHbIX CUCTEM HMCIOT OYCHb IIMHMPOKOC pac-
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IIPOCTPAHEHHE B CTPOUTEIBHON MPaKTHKE, OCOOCHHO TPHU MEPEKPHITHU
HEOOJIBIIIUX PEK M OBParoB, MPU YCTPOIMCTBE MyTEHNPOBOAOB U ACTaKaj, B
pslie IPyTrux ClIy4yaeB TOPOJCKOTO CTPOUTEIBCTBA W MPU CTPOUTEIIHCTBE
aBTOMOOWJIBHBIX U KEJIE3HBIX TOPOT.

Ha coBpeMeHHBIX JOoporax npu MPOMBIIUIEHHOM U FOPOJICKOM CTPOU-

TEJIbCTBE OaOYHBIE MOCTBI CTPOSAT MPEUMYIIECCTBEHHO U3 Keae300eToHa
(puc. 7.9).

Puc. 7. 9. IInuTHBIN OAHOTIPOJIETHBIN 0aJOYHBIA MOCT

Hanbonee mpocThiM BUJIOM OaIOYHOTO MOCTA, MPUMEHSEMOTO s
MEPEKPHITUS HEOOJBIIUX MPOJIETOB, SBISETCSA MOCT C IUIMTHBIM MPO-
JeTHBIM cTpoeHueM (puc. 7.9). Ilpu OonpImMX MposieTax MPUMEHSIOT pas3-
pe3Hble, Hepa3pe3Hble (puc. /.4) U KOHCOJbHBIC Oanku. BeiOop ToW uim
WHOW KOHCTPYKIIMHU TMPOU3ZBOIUTCA HCXOMSI U3 OXHAAEMbIX achopMaiiuii
OCHOBAHMS, ABJISIONIMXCSI CIIEICTBUEM T'€OJIOTUYECKUX YCIOBUM ydacTka
PaCIIONIOKEHUS OTIOP U, B YACTHOCTH, CYKUMAEMOCTH TPYHTOB, ClIararoiiux
OCHOBAHHE.

71.2.2. Pamnoie mocmot

[To koHCTpyKIMH K OaJOUYHBIM MOCTaM OJIU3KU MOCTBI paMHbIe (pHC.
8.7), B KOTOPBIX MPOJIETHOE CTPOECHUE U OMOPHI MPEACTABISAIOT COOOM eu-
Hoe nenoe. [Ipu 3ToM MposieTHOE CTPOEHUE PadOTAET Kak Oajika C yIpyro
3aJIeTaHHBIMA KOHI[AMU W ONOPbI HCIBITHIBAIOT OOJBIINE W3THOAIONINE
ycunusi. [loaToMy paMHBbIE MOCTBI BBITIOJTHSIIOTCS U3 JKeNIe300€TOHa.

PamHbIE MOCTBI IIMPOKO NPHUMEHSAIOTCS NPHU CTPOUTENIBCTBE IIyTE-
IIPOBOJIOB U 3CTaKaj, TaK Kak Ojlaroiaps MajibIM pa3MepaM CEYEHHUs OIO-
pbl B HAaUMEHBIIEH CTENEHW 3arpOMOXKIAKOT MPOCTPAHCTBO IMOJ IIy-
TernpoBOoAOM. ONIOPHI paM BBIMOJIHAOTCSA OOBIYHO B BUJIE€ Psiia CTOEK, OIH-
parolMXcsl Ha JIEHTOYHbIC (PYH/IaMEHTHI UJIM Ha CBailHbIE POCTBEPKH.
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7.2.3. Apounvie mocmot

ApouHBIE MOCTBI, TaK K€ KaK U OaJIOYHBIC, MOTYT OBITH OJTHOTIPOJIET-
HBIMUA U MHOTOMPOJIETHBIMU U COOPYKAThCS U3 JKeJIe300€TOHA, MeTaja U
nepeBa. KameHHble 1 OCTOHHBIE MOCTBI TaKXK€ SIBISIOTCS OOBIYHO apoy-
HBIMU.

B ominune oT 0amok MOCTOBbIE apKd B OOJBIIMHCTBE CIIy4yaeB Iie-

pekpbiBatoT nposietsl OT 20 — 30 M, mpuueM B COBPEMEHHOM MOCTO-

CTPOEHHU €CTh IPUMEPHI NEPEKPHITUSA MPOJIETOB JIMHOM 10 250 — 350 m.
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Puc. 7.10. lepopmarioHHbIE BBl B KAMEHHOM MOCTY

B Moctax apo4yHON CHCTEMBbI OCHOBHBIM HECYIIMM 3JIEMEHTOM SIB-
astoTess cBoAg wiau apka. CBoa OOBIYHO TIPENCTABISIET COOOM KpH-
BOJIMHEHHYIO TUTHTY, IIUPHUHA KOTOPOW MHOTO OOJIBIIIE €€ TONIIUHBI. ApKa

— 3TO KPUBOJMHEWHBI OpyC, IIMPUHA KOTOPOrO0 OOBIYHO MEHBILE €ro

BBICOTHI.

CBon wnM apka pabOTalOT B OCHOBHOM Ha CKaTHWe, MO3TOMY JJIA UX
CTPOUTENLCTBA MOTYT OBITh MCTIOJB30BaHbI pa3HbIe MaTEpPHUAIbl, TJIABHBIM
0o0pa3oM OETOH BBHICOKUX MapoK, a TAKKE KaMEHHasl KJIaJiKa, ®Keae300eToH

1 MCTaJlJl.

129



71.2.4.Bucauue mocmolt

BucsunMu Ha3bIBalOTCS TAKME MOCTBI, Y KOTOPBIX TJIABHBIMH HeE-
CYIIMMU DJIEMEHTAMU CIIyaT Ka0enu (1IeMu) WK BaHThI, paboTarole Ha
pactskenue (puc. 7.11). KaGens (1ienp) win cucTeMa BaHT MPOXOIUT HaJl

BCPIIMHAMHA OalllcH — ITMJIOHOB U YACPKUBACTCA OTTAKKAMHA, 3aKPCIIJICH-

HBIMH B TPYHT, B Kiajke yctoeB (puc. 7.11, a, 6) niu Ha KoHIaX OaoK
xecTkocTH (puc. /.11, 2). bnarogapsi BBICOKOMY pacd€THOMY COIIPOTHUBIIE-
HUIO KaHATOB, BEC BHUCSYMX MOCTOB TMOJY4YaeTCs MHUHUMAJIbHBIM, KOH-
CTPYKIIUSI TPUOOPETAET JIETKOCTh, YTO 00ECIEUYNBACT BO3MOXKHOCTh Tepe-
KPBITHS TIPOJIETOB OYEHb OOJBIION IMHBL. B BHCSYMX MOcTax mpoesxas
4acTh NOJABEIIMBAETCS K KaOeJ0 WK y3JlaM BaHT C TIOMOIIbIO TTOIBECOK.
Kabensb (11enp) Wi cucremMa BaHT MPOXOJUT HaJ BEpUIMHAMU OalleH

— INHWJIOHOB MW YIACPKHUBACTCA OTTAXKKAMH, 3aKPCINNICHHBIMHU B I'DYHT, B

knagke ycroeB (puc./.1l a, 6) mumu Ha KOHIax OaloK >KECTKOCTU (puC.
7.11, 2). biarogapsi BLICOKOMY pac4€THOMY COINPOTHUBJICHUIO KaHATOB, BEC
BUCSTYMX MOCTOB IOJIY4YaeTCsi MUHUMAaIbHBIM, KOHCTPYKIIUSI pUoOpeTaeT
JIETKOCTh, YTO O0ECIEeYnBAET BO3ZMOXKHOCTh MEPEKPBITUSI TIPOJIETOB OYCHB
OoJIbIION JJIMHBI. B BUCAYMX MOCTax mpoes3xkas 4acTh IMOJBEIIMBACTCS K
Ka0€eJII0 UM y3JlaM BaHT C MOMOIIbIO MMOJIBECOK.

[To xapakTepy Hecyllell KOHCTPYKIIMK BUCSYUE MOCTBI MOKHO pa3jie-

JUTh Ha MOCTBHI C KaOeyeM, WU 1enblo (TJIaBHBIM HECYIIUN 3JIEMEHT —
KpUBOJIMHEWHBIA Kabenb, win 1enk, — puc. /.11, a, 2¢) u ¢ BanTamu (cu-
CTEMa NPSIMOJIMHENHBIX AJIEMEHTOB — BaHT, MIPUKPEIUICHHBIX K MPOJET-

HOMY cTpoeHuto — puc. /.11, 6, s).

B coBpeMEHHOM MOCTOCTPOEHMH HamOOJIee YacTO MPUMEHSIOTCS BU-
CSIYME CUCTEMBI C IPOBOJIOYHBIMU KaOeISIMU (CTAJIbHBIMU TPOCAMHM) MaJIoi
KECTKOCTU. Takasg KOHCTPYKIHMS CHOCOOHA MpPU JABUKEHUU BPEMEHHOU
Harpy3Kd MEHSTh CBOE I'€OMETPHYECKOE ouepTaHue. UTOoObI MpenoTBpa-
TUTH OOJIbIIINE MPOTHObI, BEI3bIBAEMbIE TAKUMU AehopMalusIMu Kadens, B
BUCSIUMX MOCTax yCTpauBaroT Oalku WK Gpepmbl xecTkocTH (puc. /.11, q,
2).

B BanTOBBIX MocTax (puc. /.11, 6, 8) mpoeszxas 4acThb TOIIACPKU-

BacTCA IrcOMCTPpUYCCKHA HEU3MEHSIEMON CHUCTEMOM U3 [MpAMBIX KaHATOB —

BaHT, NOJO0pPaHHBIX TaK, 4TOOBI MPHU JIFOOOM MOJIO)KEHUH HAa MOCTY Bpe-
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MEHHOW Harpy3Kd BC€ BaHTHI paboTaau TOJbKO Ha pacTsbkeHue. B 1mo-
CJIeHUE TOABI B PsAZIE MOCTOB OblIa MPUMEHEHA CHCTEMa BAHT, MPOXOJIs-
X HaJ MWIOHAMH M TIOJJICPKUBAIOIIUX CBOMMHU KOHIIAMHU OajKy KeCT-
koctH (puc. /.11, 6), aro obecneunBano OoJbIIee YA0OCTBO M MPOCTOTY
cOOpKHM MOCTA.
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Puc. 7.11. OcHOBHBIE CUCTEMBI BUCIYMNX MOCTOB

Bucsiune MocThI ¢ 0alIKO#l )KECTKOCTH B 3aBUCUMOCTHU OT crioco0a Tie-
pelauu pacnopa OTTSKKaM pasJeisiioTCsl Ha paclopHbie U O€3paclopHBbIE.
B nepBBIX ycuiaue OTTSKKH MOJHOCTHIO TIepeIaeTCsl Ha TPYHT WM CIICIU-
anbHble ycrou (puc. 7.11, a, 6), a BO-BTOpBIX, HA3bIBAEMBIX TaKKE BUCS-
YUMH MOCTaMH C BOCHPHUHATHIM pacriopoM (puc. /.11, a, 2), ropuzoHTab-
Has COCTaBJISAIOIIAs YCWJIUM B OTTSDKKaxX (pacmop) mepemaeTcss Ha Oanky
ECTKOCTH, & Ha YCTOU CO3/1AaI0TCSl BEPTUKAIbHBIC YCUIIUSI OITUPAHUSI.

OHOpHBIC OalIHu — IHJIOHBI qamie BCEI'O BBIIIOJIHAKTCSA B BHUAC MC-

TAJUTMYECKUX KOHCTPYKIIMUA WJIU JENAI0TCA U3 >kene3oberoHa (puc. 7.12,

). IIpuMEHSFOTCSI MUJIOHBI C KECTKO 3aIEMIICHHBIM WJIY IIAPHUPHO OMEP-
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ThIM HHUKHHUM KOHIIOM.

F7777)

Puc. 7.12. Tlunon (B) u neranu (a, 6) 3aKperuieHUs] KOHIIOB KaOese BUCSYMX MOCTOB:

1— oTTsKKa; 2 — aHKEpHBIC CTaKaHbI, 3 — Oalika )KeCTKOCTH, 4 — THIIOH;

5 — kabOenb

OTBETCTBEHHYIO YacTh BHUCAYEr0 MOCTa MpPEACTaBIseT co0oil 3a-
KpeIyieHne KOHIOB Hecyiero kabens. [Ipu ckambHOM TpyHTE KOHIIBI Ka-
Oelst Kpemnarcsi HeMOCPEACTBEHHO B CKaJie TTyTeM OCTOHUPOBAHUS CIEIU-
BHBIX 3aKJIQHBIX aHKEPHBIX yCTpoWcTB. [Ipy MeHee MpoYHBIX TpyHTaX
JUTSL 3aKPETUICHUSI OTTSDKEK YCTpauBalOT MAaCCUBHBIE YCTOM, UMEIOIINE J0-
CTaTOYHO OOJIBIION BEC, YTOOBI BOCTIPUHSITH TOPU3OHTAIHHYIO U BEPTH-
KaJIbHYIO COCTaBJISIONINE YCUIIUSI, Co3/laBaeMoro kabenem (puc. 7.12, a). B
0e3pacropHbIX BHUCSYMX MOCTaxX KaOeyb 3aKperuisieTcs Ha KOHIEe OajKu
XKeCTKOCTH (puc. 7.12, 0).

7.3. CTAJIBHAS PAJIYTA MOCTOB

B 1997 r. B Snonun mexay octpoBamu ABaj3u U XOHCIO ObUI IO-
cTpoeH MocT Akamun-Kaikno, KOTOpbIN JBAXKIbI BOILIEN B KHUTY PEKOPAOB
I'muHeca, kak caMbli JUIMHHBINA IIOJBECHOM MOCT, JJIMHA TOJBKO OJHOTO
€ro mnpoJieta coctariieT 1991 M, u kak camblii BBICOKMH MOCT, TaK KaK €ro
MAJIOHBI MOJHUMAIOTCS HA 297 M, YTO BBINIE AEBSIHOCTOITAKHOTO JOMA.
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OO611as ke MPOTSHKEHHOCTh 3TOT0 YHUKAJIBHOTO TPEXIPOJIETHOTO COOPY-
)kenus cocraisier 3910 m. HecmoTpst Ha orpoMHBIE pa3Mepbl MOCTA, €T0
KOHCTPYKIIMSI JOCTATOYHO MPOYHA, YTOOBI BBIJAEPKATh MOPBIBBI BETpa 10
80 M B CeKyHay U 3eMJIeTpsiceHust 10 8 OayoB mo mikaine Puxrepa, koTo-
poie Hepenku Ha JlanbHem Boctoke. U eme onuH Mr000TBITHBINA (haKT: ec-
JY BBITAHYTh B JUIMHY BCE CTaJbHBIE TPOCHI MocTa Akamm-Kalkuo, TO
UMHU MOXHO ObLI0 OBbI OomosicaTh 3eMJII0 CEMb pas3.

CampIM XK€ 3HAMEHHUTBIM B MHUPE BHUCSYUM MOCTOM SIBIIETCS aMEpHU-
KaHCKUM bpykimHCKHUM MOCT yepe3 peky Mct Pusep B Hbm-flopKe. Crpo-
UTEIBCTBO ATOTO MOCTa BEJIOCH LIENbIX 16 jeT 1 ObLI0 3akoHYeHO B 1883 T.
Torna oH ObLT PEeKOPACMEHOM: UMEJ CaMbIi JJIMHHBIM MposeT — 486 M u
OTPOMHBIN BeC — 15 ThiCc. T. BpyKIIMHCKUI MOCT — JABYXYPOBHEBBIW, €T0
NEPBbIA YPOBEHb OTAAH IO MIECTUMNOJOCHBIA aBTOMOOMIIBHBIN MPOE3, a
BEPXHUU YPOBEHBb — IOJ NMEUIEXOIHYI U BEJIOCUIIEAHYIO JIEPEBIHHBIC J10-
poxku. [Ipu cTtpourenbcTtBe BpyKIMHCKOTO MOCTa BIEPBBIE B Kau€CTBE
HECyIIel KOHCTPYKIMH ObLIM MPUMEHEHBI CTAJIbHbIC KaHATHI, YTO OBLIO
YIAVUBUTEIBHO I COBPEMEHHUKOB. U nmaxke yepe3 50 €T BOCXUILIEHHBIN
nost B. MasikoBckuii mocie cBoero mocemenns Hpro-HMopka HaszBan ero
«00pp0OH 32 KOHCTPYKIIMA BMECTO CTHJIEH, PACUE€TOM CYpPOBBIM TaeK H
CTaJI.

= - < o
bpyxnunckuit moct, Heto-Uopk, 1883 r. Hecyias koHcTpyKuus —
CTaJIbHbIC KAHATHI

Hexotopoe BpeMs BpyKIMHCKUKM MOCT CUMTAJICS «MOCTOM CaMo-
yOuHI», TaK KaK ¢ HEro Opocaluch B BOJY JKEJIaBIINE MOKOHYUTH C JKHU3-
HBIO, TOTEPSIB pabOTy BO BpeMeHa BeIMKOU aenpeccuu. OgHaKO gaxe IMo-
noOHasi HemoOpasi cllaBa HE MEIIAET MOCTY OCTaBaThCsl yAUBUTEIHHBIM
IPUMEPOM M300peTaTEIbHON MHXKEHEPHOW MBICIHA U MPUTATUBATH TOJIIIbI
TYpPUCTOB.
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Ha Boctoke CIIIA, B Kanudopuun, HaxoauTcs e1ie OAuH 3HAMEHH-
ThI HA BECb MHUP BHUCSYUN MOCT — «30JI0TbIE BOpoTa». OH COEIUHSET Ba
oepera OJHOMMEHHOTO MPOJIUBA, SIBJISIIOIIETOCS BXOJOM B CaMyk O00JIb-
IIyI0 €CTECTBEHHYIO raBaHb mupa — Can-®Opaniucko. MocT noaHAT HaJ
BoJ101 Ha 250 M, ¥ IO HUM CBOOOTHO ITPOXOIAT OKEAHCKUE JJAMHEPHI. DTO
YHUKAJIbHOE apXUTEKTYPHOE COOPYKEHUE MOXKHO Ha3BaTh OJHUM U3 HO-
BbIX yyjnec cBeTa. [Ipu mpoeKkTHpOBAaHUU €r0 KOHCTPYKLIHH HE HCHOJIb30-
BAJIaCh HUKAKasl BBIUYMUCIIHUTENIbHAS TEXHHUKA, @ BCE PACUETHI MPOU3BOAM-
JIMCh 0] PYKOBOACTBOM mmskenepa M. Illtpayca mpu momouu apudmo-
METPOB M JIorapu(PpMUUYECKUX JUHEEeK. ApxutekTop Mocta M. Moppoy uc-
MOJIB30BaJl MPU pa3pabOTKe ero au3aiHa AJIEMEHTHhl CTWig apT-aekop. C
caMOro Haydajia MOCT ObLI BBIKpAIIEH OPaHKEBO-KPACHOM KpacKoil, BeAb B
COCTaB MMEHHO 3TUX KpacUTeJIeld BXOJIUT CBHUHIOBBIA KOMIIOHEHT, KOTO-
pBIM 3alMINAET CTajdb OT pkaBuvHBL. JKurtenm CaH-OpaHUKUCKO MIYTAT,
YTO Ha MOCTY ITOCTOSIHHO BEIYTCS peCcTaBpallUOHHBbIE PabOTHI, MOTOMY
YTO, KOTJAa MaJsipbl JOXOMST /0 KOHIIAa MOCTa, €ro Haydajlo YK€ CHOBa
HY>XJa€TCs B TOKPACKE.

XOTd BHUCSYME MOCTHI Ha BCEX
KOHTHHEHTaX OJM3KH MEXIy coOOH C
TOYKH 3PEHUSI NHKECHEPHBIX PEIICHUN,
KOKIbIM M3 HHUX OCTACTCS YHUKaIb-
HBIM OOpa3IioM apXUTEKTypbl, UMEET
CBOM HEMOBTOPUMBIA XYJ0KECTBEH-
HBII OOJMK U SIBISETCS MPEIMETOM
TOPAOCTA TOPOJOB, @ TO W UEIBIX
CTpaH.
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KpsIMcknii MOCT.
Mocksa, 1938 r. Me-
TaJJINYECKUE KOH-
CTPYKILIUHU

Mocrt "Axaiu-
Kaiikuo". Soausa
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I'’IABA 8
TOHHEJIA (mo C.H. MakcumMoBy)
8.1. OBIIIUE I10JIOKEHUA

TonHenp mpeacTaBisieT cO00M COOPYKEHHE, pacrojaracMoe BHYTPH
MacCHBa TOPHBIX MOPOJ M TPYHTOB, CIIyXaIlee 3BeHOM IyTH COOOIIEHUS,
BOJIOBOJIOM WJIM MCTIOJIb3yeMO€ ISl MIPOKIIAIOK CeTel MOA3EMHOT0 X03sIi-
CTBa FOPOJIOB M MPOMBIIIUICHHBIX TIPEANPUATHI, IS YCTPOHCTBA PE3EPBY-
apoB, pa3MEIICHHs CKJIAI0B, Tapa)ked, aHrapoB, TMOJ3EMHBIX 3aBOJIOB U
DJICKTPOCTAHIUH, a TaKkKe JIs ApyTrux 1enen [1 — 12].

[To Ha3HAYCHUIO TOHHEIM TOAPA3CIAIOTCS Ha TPAHCIIOPTHBIC, THIPO-
TEXHUYECKHE, TOHHEIN TOPOJICKOTO X035IHCTBA U TOPHOIIPOMBIIIICHHBIE.

K mpancnopmusim monuensm OTHOCATCS JKEJIE3HOIOPOKHBIC, TOHHE-
JIM METPOIIOJIMTCHOB, aBTOIOPOKHBIC, TICIIEXOAHbIC, CyA0X0aHbIe. [To Me-
CTOITOJIOXKEHHUIO UX MOXXHO pPa3/eliuTh Ha TOpHBIC (B TOPHBIX MAacCHBaX),
II0JIBOJIHBIC (ITOJ] peKaMH, 03epaMu, MOPCKUMHU IIPOJUBAMH M KaHaJaMu) U
ropojickue (Ioj TOpPOJACKUMH IPOE3JaMH, 3aCTPOCHHBIMU KBapTajaMu U
BOJIOTOKaMH ).

Cpenu HMX HauMOOJIbIIIEE PACIPOCTPAHCHHE ITOJTYYMIM TOHHEIH Ha

KCJIC3HBIX JOpOorax Hu 0COOCHHO Ha ropoaCckux IIOA3CMHBIX HOpOorax —

METPOITOIUTEHAX. ABTOJOPOKHBIE TOHHEIN BCTPEUYAIOTCA HECKOJIBKO pe-
e, XOTS B ITOCIICTHUE TOJIBI CTPOUTENIBCTBO 3TUX TOHHEJEH PACIIUPSIETC.
[lemexoiHbIE TOHHETU CTPOSIT B OOJIBIIMX TOpoJax Ha MEePEeceYeHUU Ma-
TUCTpaJied U MPUBOK3AJIbHBIX IMyTeW OOJBIINX CTAaHUWW, HA OKUBJICHHBIX
yIMLAax, momagix u T.1. C pa3BUTHEM XKEJIE3HOIOPOKHOTO TPAHCIIOPTA
pOJIb CyNOXOAHBIX TOHHEJEH CHU3WIACh, U B HACTOSIIEE BPEMsI OHH CO-
OpPYXaKOTCS B PEIKUX CIy4dasix.

l'uopomexnuueckue moHnHeau COOPYKAKOTCA Ha BOJOBOJAX U BOJO-
cOpocax ruJIipo3JIeKTPOCTAHIINI, HA UPPUTAIMOHHBIX CUCTEMAaX U YCTPOU-
CTBax Il BOJOCHAOXEHUS TOPOJIOB M MPOMBINIICHHBIX MPEANPUSITHH.
Cpenn HUX BBIIEISIIOT NOABOAAIIME M coeauHUTENnbHblE. Kpome Toro,
TOHHEJIA COOPYAKT ISl MPOITyCKa CTPOUTEIBHBIX PAacXOIOB B IMEPUOJ
BO3BEJICHUS TJIOTUH; UX HA3bIBAIOT CTPOUTEIIBHBIMU TOHHEISIMHU.

[To pexxumy pabOThI THAPOTEXHUYECKUE TOHHEIHN NOAPA3ACIISIIOTCA Ha
HaIopHbIe, padOTalOIIKMe MPHU MOJIHOM HAMOJHEHUH, U Oe3HANOpHbIE, pa-
OoTaromye Npu YaCTUYHOM 3aMOJIHEHUH BOJIOW CEUEHHUSI TOHHEIIS.

136



Tounenu eopoockozo xo3siicmea BO3BOJSATCA IJIi PACIIOJIOKEHUS B
HUX TMOA3EMHBIX KOMMYHUKAIMH (BOJOMPOBO/IA, KaHATU3AIMH, TEII0(U-
KalliM, ra30IpoBoaa U Ap.).

T'opronpomvluiienHble MOHHeAU COOPYKAIOTCS B TOPHOA0OBIBAIOIIECH
MPOMBIIIJIEHHOCTH JJI TPAHCIIOPTHBIX 1EJIeH M BEHTUJIALIMH, a TAKXKE OT-
BOJIa IPCHAKHBIX BOJI.

K xareropuu TOHHENEH OTHOCATCS TaKXe razo- u 6oMO0yOexuIna u
JpYyTHUe OA3EMHbBIE COOPYKEHUS.

[To croco6am coopykeHus Bce TOHHEIM MOKHO Pa3/ieIuTh Ha TOHHE-
JIM 3aKPBITOTO (MTOA3EMHOI0) U OTKPBITOTO TPOU3BOJICTBA PAbOT.

B 3aBucHMOCTH OT Ha3Ha4Y€HUS, pa3Mepa CEUEHUS U TE€OJOTHUYECKHUX
yCJIOBUU (popMa TOHHENEH MOXKeT ObITh Kpyroroi (puc. 8.1, a) unu moj-
KoBOOOpa3Hoi (puc. 9.1, 6), HHOT A AIUTUNITUYECKOM.
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Puc. 8.1. Tonnens kpyroBoro ouepranus (a) ¥ TOHHEIbHAs 00enKka (6)

8.2. BU/IbI TOHHEJIEH

8.2.1. /Kene3nooopoirrcnvle monuenu

JKene3HoIopoKHbBIE TOHHENN SIBJISIOTCS 3JIEMEHTOM KEJIE3HOM J0pO-
I'Y, KOTOPBIA OYEHb TPYJIHO PEKOHCTPYUPOBATH, IOATOMY UX CTPOST C yUe-
TOM JOCTATOYHO OTIAJIEHHOM MEPCIIEKTUBBI PA3BUTHS.

[To umcimy myTer KEIEe3HONOPOKHBIE TOHHEIU JCISTCA HA OJHO- U
NBYXMyTHbIC. BpIOOp uucia myTedl B TOHHEJE OMNpeNeNsieTcsl HE TOIbKO
YUCJIOM MYyTEH Ha JKEJIE3HON Aopore, HO U OCOOCHHOCTSIMU HHKEHEPHO-
re0JIOTMYECKUX YCIOBUM. Tak, MHOTIa MOXKET OKa3aThCsl 00Jiee BHITOIHOM
U 11eJIeCO00pa3HOM MPOKIIAIKa JIBYX OJHOIYTHBIX TOHHEJIEH BMECTO OJTHO-
r'0 JIByXITYTHOTO.
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[IpomonabHbBIN (PYKOBOASIINN) YKIIOH TOHHEJISI HE JOJKEH MPEBBIIIATh
15%o0 na muauax | u |l kareropuit u 20°/00 Ha MUHUAX |1l KaTeropuu, a Mu-
HUMAaJIbHBIN JTOJDKEH ObITh HE MeHee 3%o. 'Opu30HTaIbHBIE YYaCTKH TOH-

HeJ 1o AyrHe He MoryT npeBbimath 200 — 400 wm.

BHyTpeHHHue pasMepbl TOHHEIBHBIX OOJCIIOK 3aBHCAT OT JEHCTBYIO-
nmx «['abaputoB NpuOAMKEHUS CTPOCHUH MOJBH)XKHOTO COCTaBa KEJe3-
HBIX Jopor koieu 1524 mmy.

8.2.2. Mempononumenui

CyllecTBYIOT JIBa OCHOBHBIX THIA METPOMOJMTEHA: HAJI3EMHBIA M
MMOA3EMHBIM.

[Io cBoeMy Ha3HAYEHUIO METPOIOJUTEHBI CIyXaT JIs HEPEBO3KHU
MacCaXXUPOB, XOTsI U3BECTHBI U CHEIUANIbHBIC TPy30Bbie IUHUU (HHUKaro).

['myOrHa 3a710KEHUS COOPYKEHHUH METPOIIOJUTCHOB KOJIEOIeTCs

00bIYHO OT 5 — 6 110 80 M, MpUYEeM pazIMIarOT METPOIOJIUTEHBI MEIKOTO

(10 10 M) 1 rimy6okoro (cBeiiie 30 M) 3a10KEHHUS.

Bce nmyTu MeTpornoiauTeHa, BO U30eKaHUe CKOIUICHUSI BOJIbI, TOJKHBI
MMETh YKIIOHBI HE MEHEE 3%o0 Ha NIEPETOHAX U HE MEHee 2%o0 HA CTAHIUSAX.
MaxkcuManbHO YKIIOHBI JOCTUTAIOT 53 %eo.

B 4ucno coopykeHud METPOMNOJMTEHA BXOMST MEPETOHHBIC OJIHO-U
JNBYXITYyTHbIE TOHHEJIM W CTAHIMOHHbIE TOHHENH. KpoMe TOoro, mMerorcs
0coObIe ACKAJIATOPHbIE (HAKJIOHHBIC) TOHHEH, a TAKKEe TOHHEJH, CITykKeo-
HbIC, BEeHTHJIAIIMOHHBIC U MaXTHI (puc. 8.2).

‘ 285
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Puc. 8.2. JIByxcBoa4arTasi CTaHIIMSI METPOIIOJIUTCHA

CraHuuu pacnosiararoTcs Ha pa3jindHOM PACCTOSIHUM JIPYT OT pyra, B
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[IEHTPE TOpOoja OHM OBIBAIOT yalle, Onuxe K nepudepun — pexe. Cpen-

Hee paccrosgHue coctapiser 1000 — 1500 m (MakcumanbpHOe 2500 M). B

HEKOTOPBIX CTapbIX €BPONEUCKHUX METPOIOJUTEHAX MHUHUMAaJbHBIE pac-
CTOSIHUSI MEXIY CTaHUUSIMHA paBHSOTCA 200 M.

[To cBOEl KOHCTPYKIIMHM M CXEME CTaHIIUU MOTYT OBITh Pa3IUYHBIMH.
BriOop TOM MM MHOW KOHCTPYKIIMU 3aBUCUT OT Ha3HauyeHUs (KOHEUHas,
nepecajioyHas WM MOPOMEXKYTOUYHAs), HAMNPSHKEHHOCTH MaCCAXUPCKOIro
MOTOKA M, KOHEYHO, T'€OJIOTMYECKUX M THAPOr€OJIOTHYECKUX YCIOBUM.
Cnoco0 npoxoAku (3aKPBITHIA WJIM OTKPBITHIN) TaKkKe CKa3bIBAE€TCS HA BbI-
0ope KOHCTPYKIUHU cTaHIui. OOBIYHO CTAaHIIMKM OBIBAIOT JTUOO OCTPOBHOTO
Tumna (OOJBIIMHCTBO CTAHIMI MOCKOBCKOTO METpPO), JUOO C OOKOBBHIMU
mat@opmamu (ct. Kanuanackas MOCKOBCKOTO METPO U MHOTHE CTaHIIUU
[Tapuxckoro MeTpo), 100 MHOTOILIAT(OPMEHHBIE.

[To KOHCTPYKIIMH CTaHIIMU TIyOOKOTO 3aJI0KEHUs JEISATCA Ha OJIHO-,
IBYX- (puc. 8. 2) u TpexcBOIYATHIC.

[lepBast muaust MeTpononuTeHa Obia oTKphiTa B JIoHmoHe B 1863 T.
[Tocne sToro 3a aecstunetue, ¢ 1896 mo 1906 rr., ObIIK MyIIEHBI TIEPBBIC
1oJI3eMHbIe noe3na B bymanemre, ['nasro, Bene, [lapuxe, Heto-Hopke u
Yukaro. K HacTosimemMy BpeMEHH METPOMOIUTEHBI MPOTIKEHHOCTHIO 00-
aee 20 kM umerorcs B CrtokronbMme, Tokuo, Punanenbduu, boctone,
Manpune, bapcenone, 'amOypre, bepnune u bysHoc-Aiipece u psje apy-
IrUX TOPOJOB.

HauGonbmyro JmiHy MMeoT MeTporonuteHsl B Hero-Hopke (Gonee
400 kM u okoiio 500 cranmuii), Jlongone (360 km u 280 cranuuii) u Ila-
puxke (186 xm u 274 cranuuu). CTPOUTENBCTBO MEPBOrO POCCUHCKOTO

MeTponojiuTeHa — MockoBckoro — 0buto Hayato B 1932 r. IlepBas oue-

penb ero Obia nymieHa B 1935 r. B HacTosiee BpeMsit MOCKOBCKHIT MeT-
ponionuteH okoJio 300 kM mrHOM HacuuThiBaeT 12 nmuauii u 180 cTaHIui.
[Tocne storo B 1955 r. Obln mymieH JIeHUHTpaACKUI METPOIMOJUTEH, B

1960 r. — Kuesckuii, B 1966 r. — TOunucckwmii, B 1967 r. — bakuHCKUM

Y B HACTOSIIEE BPpEMsI METPO ITOCTPOEHO U pa3BuBaercs B Huxuem Hosro-
poae, HoBocubupcke, ExatepunOypre, Camape, Kpacnosicke u Kazanu.
Crtpositcsa nunuu Metpo B YensaOuncke, OMcke u Y de.
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8.2.3. Aemooopoiicrvle monHenu

3a mocnenHee AECATUIICTHE BO MHOTHX TOpOJAax IIPU IEPECECUCHUU
MarucTpajien, Mo )KEJIE3HBIMU JIOPOTraMu, pEKaMU U B psifie APYTUX CIy-
4aeB MOCTPOEHO MHOTO aBTOJOPOXKHBIX TOHHENEH. Tak, B MOCKBe yxke
JEUCTBYET U CTPOUTCS OOJIBIIOE KOJUYECTBO TOPOJCKUX aBTOJOPOKHBIX
TOoHHENEW. Ha BHErOpoACKHX aBTOMAarucTpaisx MoKa TOHHEJIEW MOCTpOe-
HO HE TaK MHOTO, OJHAKO B IOCJIEHEE BPEMS K UX COOPYKEHHUIO Tpuode-
raroT BCE Yalle U Jaue.

OnHUM U3 TPUMEPOB TAKOTO COOPYKEHUS, TOCTPOCHHOTO B 1946 —

1964 rr., sBisieTcss KpyNHEUIINN B MUPE aBTOAOPOKHBIA TOHHEID MEXKIY
®panrueii u Mranueii moa ropoit Mou6:an (puc. 8.3).

OTOT TOHHEIb, COKPAIIAKOIINN PACCTOSIHUE MEXKY ABYMS CTpaHaMU
Ha 230 kM, pacnosiaraeTcs Ha abcoOTHOM BhicoTe 0koJio 1300 M. O6mias
nnuHa ToHHens 11,6 kM, ¢ ykinonamu B 2,5 u 3,0%, ¢ mpoe3kel 4acTbio
MUPUHOM 7 M W OOKOBBIMHM TEHIEXOIHBIMU Jopokkamu mo 0,7 m. [dns
oOecreueHns] BEHTWISIMA B TOHHENIE MPEAYCMOTPEHBI CHeIUalbHbIC
MOIIHbIE HACOCHBIC YCTAHOBKH, OTKAUMBAIOIIME M HArHETAIOIINE BO3YX.
[IpumepHO TpeTh 00IIEH MPOTSIHKEHHOCTH TOHHEJSI PacIoJiaraeTcs B oca-
JIOYHBIX TIOPOJAX, MPEACTABICHHBIX HM3BECTHIKAMH, METaMOP(HUUIESCKUMU
rHeficaMu M CJAHIIAMHU, CHJIBHO TEKTOHUYECKH HAPYIICHHBIX W Majo
YCTOMYUBBIX.

[Ipoxonka B 1946 r. mepBbix 600 M TOHHENS B ATUX MOPOJAX C UTA-
JBbSTHCKOM CTOPOHBI COIMPOBOXKAANach Pa3BUTHUEM BBICOKOI'O TOPHOTO J1aB-
JIEHUsI, OOpPYILICHMEM Ha YYacTKE pPa3BUTHUA CIIOASHBIX CIAHIIEB 4YacTH
KperuieHus: ¢ oOpa3oBanueM 3aBaja. LleHTpanbHast 4acTh TOPHOTO MacCHBa
CJIO’)K€HA TPOYHBIMU M BEChbMa TBEPJBIMH TPAHUTAMU W C TOUYKU 3PEHUS
YCTOMYUBOCTH TOHHENS TPYAHOCTEH HEe mpeacrasisia. OgHako Ha 3TOM
ydacTke Ha riyoumHax cBbiie 3000 M OT BepIIMHBI TOPHI ObLJIa BCTPEUYCHA
30HA ¢ BBICOKOW TeMnepaTypor. ToHHENs MyIIeH B dKCIuTyaTannio B 1964
. U B HACTOAIIIEE BPEMSI MTHTEHCUBHO SKCILTyaTUPYETCH.
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8.2.4. Cyooxoonvie mounHenu

Kak orMeuanocs BbIIIE, B HACTOAIIEE BPEMSI HOBBIE CYJOXOJIHbIE TOH-
HEJIU IPAKTUYECKHU HE CTPOSTCH.

Cpeny yxe NOCTPOCHHBIX KPYMHEUIIIUM TOHHEJIEM JUIMHOU 7,2 KM SIB-
nsiercst PoBckuii. OH nepecekaeTr Henaneko OoT Mapcensi TOpHbId MacCHB
Heprt u coeaunsier BHYTpeHHUE BOJHbIE NyTH PpaHIUU C KPYNHEHUIIUM
MOPCKUM MOPTOM CTpPaHbl. TOHHEJb IPOLIEN II0 MEPreJIMCThIM U3BECTHS-
KaM, pacCEUYCHHBIM HECKOJILKUMH COpOCaMU, OHAKO MPHU €ro MPOXOJIKE HE
OBLJIO BCTPEYEHO OOIBIIUX TPYAHOCTENW HU OT BBICOKOTO TOPHOTO JIaBiie-
HUSI, HU OT OOMJILHOTO MTPUTOKA MOI3EMHBIX BOJI.

2
[Imomane monepeyHoro ceyenusi cocrasisia a0 300 — 320 m™ npu

BbicoTe 17 M u mmpune 24 M (¢ o0aenkoi Tommunaon 1,25 m). Cpeau apy-
I'MX CYJOXOJHBIX TOHHEJEH Hanboiee KpymHbIMH SBIsIOTCS KoHackuit (Ha

kaHaie Mapna — Cena Bo ®@paHuun), uMmeromuil 1auny 308 M, a BEICOTY

cBbilie 8 M (puc. 8.4), u 1Ba TOHHENS Ha AMOHCKOM KaHaje Mexay o3. bu-
Ba u p. Kamo.
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Puc.8.4. Cynoxonnsiii KoHnackuii ToHHETH
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8.2.5. Ilooeoonvie monnenu

[TonBOIHBIE TOHHENW CTPOSITCS HA JIMHUSAX METPOMOJIUTEHOB, a TAKKE
Ha Tpaccax aBTOMOOWJIBHBIX W JKEJIE3HBIX JOPOr MPHU MEPECECUCHUU UMU
BOJIOTOKOB, KAHAJIOB, 3aJIMBOB, ITPOJIMBOB, 03€P U T.II.

MupoBasi MpakTUKa 3HAET MHOTO MPUMEPOB MOABOAHBIX TOHHEJEH,

NepeceKaroIInX KpyMnHbie BOJHbIC TpocTpaHcTBa — peku ['yazon (CILA),

Temsa (Anrnus), Heea (P®), 3anuB B CaH-®paHUUCKO, MPOJIUB MEKITY
octpoBamMu XoHCI U Kiocto (SImoHus) u moaBojHbId TOHHENb nof Jla-
Manmem mirHOM CBbliie 40 KM B CJIOXKHBIX T€0JIOTHYECKUX YCIOBUSIX.

[logBoAHBIE TOHHENW IO CBOEMY MPOJOJILHOMY Mpoduio Bcerga
UMEIOT BOTHYTO€ OYE€pPTaHUE C YKIIOHOM B CTOPOHY CEPEIMHbBI JJIMHBI TOH-
Henst. [Ipu Takux ycnoBUSIX B TOHHENSIX JOJKHA MPOBOJMTHCA OTKaudKa
CKAIUIMBAIOIIEHCS] B HUX BOJIbI, TOJXKHBI IPUHUMATHCSI MEPBI K TOMY, YTO-
OBl TUIPOMBOJISIITUS OOJIETIKM TI0 BO3MOXHOCTU Obljla 0oJiee MEeHCTBEHHOM
U HE JomycKajiach Oombinas GuibTpamus BOJAbI B COOPYKEHUE U3 TOJIIH
MOPO/I, BMEIIAIOIIEH TOHHEb.
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I'JIABA 9
A3POJPOMBI
9.1. BBEJJEHHE

Bo3zayiiHple cooOIIeHNs, BOSHUKIINE IOCAE CO3JaHMs JIeTaTeIbHbBIX
amnmapaToB TsDKEJIee BO3ayXa (CaMOJIETOB M BEPTOJIETOB), BBI3BAIN HEOO-

XOJUMOCTh B HOBOM KOMILJIEKCE MH)KEHEPHBIX COOPYKEHHUI — a’porop-
tax [1—12].
B cocTaB aspomnopTa BXOIST adpOJPOM, CICIHAIbHBIC Ha3eMHBIC CO-
OpY>KEHHS M 3IaHHSI, CBETOBOE U PaJIHOTCXHHUECKOE 000PYyI0BaHUE U JIP.
COOCTBEHHO a3p00pomoM HA3BIBAIOT 3€MEIbHBIA yU4aCTOK, HOAOTOB-
JICHHBI U 00OpYJOBaHHBIM TaK, YTO OH OOECIIEUUMBAET B3JIET, IOCAIKY,
pyJieHHE U TEXHUYECKOE 00CTyKUBAHHE CAMOJICTOB.

ABpOAPOMHOE CTPOUTEIBCTBO — OJMH M3 CaMbIX MOJIOABIX BHIOB

ctpoutenbcTBa. Ha 3ape aBuanum, Korja OpuMEHSUIUCH JIETKUE CaMOJIETHI,
a’pOJIPOMOM CJTY>KHJI POBHBIM y4acCTOK 3eMJIM (OOBIYHO BCIIAXaHHOE WIIM
3aCESIHHOE TPABOU MOJIE), HE YKPEIICHHbI HUKAKUM MPOYHBIM MOKPBITH-
eM, a JTuHa pa3bera camolieTa HE MpeBblana cCOTHU MeTpoB. [lo mepe
YBEIIMYCHUS MOJIETHOTO BECA U CKOPOCTH CAMOJIETOB MPOUCXOIUIIO YBEIH-

YEeHHE UIMHBI B3JIETHO-ITOCAIOYHBIX moJioc: K 1930 r. — mo 800 — 1000

M, kK 1940 r. — nmo 1500 M, a B HacTosimiee Bpemsa u a0 3000 m u Goree.

CoOOTBETCTBEHHO MEHSIINUCH U Tpe6OBaHI/IH K IIPOYHOCTHU HOKpBITI/IfI TEX
Y49aCTKOB B3JICTHO-IIOCAJJOYHBIX IT1OJIOC, KOTOPBIC HECIIOCPCACTBCHHO BOC-
IMPUHUMAIOT HAI'Py3KYy OT B3JICTAOINUX HUIIX CAOAINXCA CaMOJICTOB.

B nacrosee BpeM:A aspoJApoOM — I3TO CIIOKHOC HMHKCHCPHOC COOPY-

KEHHe, oO0ecreunBarInee KpyrioroguyHyio OecrepeOoiiHyo pabdoTty
aBUAITMOHHOTO TPAHCIIOPTA, YaCTO B CJIOXKHBIX MPUPOIHBIX YCIOBUSIX.
Hauunasg ¢ 1992 r. aspoapomuas cetb Poccuu cokparunace Ha 918
a’poAPOMOB: Cerlyac B peecTp BKIOUEHO Bcero 383 aspoapoma. Ilomas-
JISIOIIEE YMCIIO ACHCTBYIOMIUX a’ponopToB yObITouHO. Okono 70% B3neT-
HO-TIOCAJIOYHBIX MOJIOC ¢ UCKYCCTBEHHBIMU MOKPBITUSIMU OBLUIA MOCTPOE-

HbI 60oJiee 20 — 30 jeT Ha3ad, MHOTHE HYXIAIOTCS B PEKOHCTPYKITHH.

B nocnegnue ronabl Asisi 0003HAUYECHHS] BOCHHBIX a’3pOJAPOMOB B pOC-

cuiickux CMMU cran Hepeako NMpUMEHSThCA TEPMUH aBHabasa, 3auMCTBO-
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BaHHBIN M3 aHIJIMHCKOro s3bIKa (air base), rae oH akTUBHO MCIOJIB3YETCS
(ocobenno B CIIA). Onnako odpunmanbHO B aBuanuu Poccun u apyrux
ctpadn CHI" npuMeHseTCs TOJIBKO TEPMUH ad2p00pOM.

9.2. OBLIHUE I10/IO’KEHHUA

B 3aBuMCMMOCTH OT CBOEro Ha3HAUYCHMS BCE aBUAIIMHHUU ACIIATCA Ha

MCKAYHAPOIHBIC U BHYTPCHHHUC, a4 IOCIICAHHUC — HaA MAruCTpajJbHbIC U

MECTHBIE. ASPONOPTHI IO CBOEMY HA3HAUYECHUIO ACISATCA HA MEXKIYHAPO/I-
HBIC U MECTHBIE.
AdpoJIpoMBI B CBOIO ouepeb (M Y4acTO HE3aBUCUMO OT a’dpPOIOPTOB)

NoApa3IeNAI0TCS Ha CIeAYIOLMEe TPyNIbl: BHEKIIAaccHbie U | — 'V kiaccos.

Mexcoynapoonasa knaccugukauus aipoopomoe
B cootBetrcTBUM ¢ pykoBojsaimuMHu jokymeHTamu MKAO knaccudu-
Kalus a’poAPOMOB OCYIIECTBIISIETCS TIO KOJIOBOMY 00o03HaueHuto. Komo-
BO€ 0003HAYEHHUE COCTOMUT U3 JIBYX DJIEMEHTOB. DJIEMEHT | SIBIsETCS HO-
MEpPOM, OCHOBAaHHBIM HA JJIMHE JIETHOW MOJIOCHI, & DJIEMEHT 2 SIBJISETCS
OYKBOW, COOTBETCTBYIOIIEH pa3Maxy Kpblla caMoOJ€Ta M PaCCTOSHUIO
MEX]ly BHEIIHMMHU KOJIECAMU OCHOBHOI'O IIACCH B COOTBETCTBUM C TaOIl.

9.1u 9.2

_ Tabnuia 9.1
KOIOBBIA 3JIEMEHT 1
Konoseiit Homep  [nuna BIIII
1 <800 m
2 800—1200 m
3 1200—1800 m
4 > 1800 m
5 Tabmumna 9.2
KOJOBbIN 2JIEMEHT 2
Konosas 6ykBa Pa3max kpeuia Kosest o0CHOBHOTo maccu
A <I5m™m <45wm
B 15—24m 45—6m
C 24—36 m 6—9 m
D 36—52 M 9—14m
E 52—60 M 9—14m
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[Tpumep: camomner Un-62M ¢ pacdyeTHON IIMHOW B3JieTa MPH CTaH-
napTHbIX aTMocdepHbIx ycioBusax 3280 M, pazmaxom kpbiia 43,2 M U pac-
CTOSTHUEM MEXIy BHEIIHWMH KOJIECAMH OCHOBHOIO Iaccu 8,0 M COOTBET-
CTBYET M0 Kiaccudukaruu aspoapomy 4D.

Knaccugpurkauusa aapoopomos é Poccuu

Ilo onune BIIII u necyweti cnocobHocmu nOKpolmusi.

AsposipoMsl pazaenstorcst Ha 6 kiaccoB: A — 3200 x 60, b — 2600 x
45,B— 1800x42,I"'— 1300x 35, 1— 1000 x 28, E— 500 x 21.

1o 631émuou macce npuUHUMAEMbIX CAMONEMOE.

« BHE Kitacca (0e3 orpanmdeHus Macchl) — AH-124, Au-225, A380 u

T.II.,
« 1-ro knacca (75 T u 6onee) — Ty-154, Un-62, Un-76 u 1.10.;

o 2-ro knacca (ot 30 1o 75 1) — Amn-12, Sk-42, Ty-134 u 1.11.;
« 3-To knacca (ot 10 mo 30 T) — Amn-24, As-26, AH-72, Au-140, k-

40 u T.11.,
«4-ro knacca (mo 10 ) — Amn-2, Au-3T, Anr-28, An-38, JI-410, M-

101T u T.1.
VY aspoapomoB BHe kinacca jiuHa BIIII cocraBmser o6pruno 3500-

4000 M, 1 kmacca— 3000 — 3200 m, 2 kmacca— 2000 — 2700 m,

3 kmacca — 1500 — 1800 m, 4 xmacca — 600 — 1200 m. I'paxxnaHckue

a’poIpoMbl 3 U 4 K1acca OTHOCATCS K adpPOJAPOMAM MECTHBIX BO3JYIIHBIX
aunuii (MBJI).
Takum oOpazomM, 1 kilacc MpUMEPHO COOTBETCTBYET Kilaccy A, 2 Kiiacc

— b,3 kmacc— Bul, 4 knacc — /I. K xiaccy E oTHOCsATCS TIOJIEBBIE U

BPEMEHHBIE a9POIPOMBbI, TOCATIOYHBIE TIIOIIAIKH.

[To cBOEMy Ha3HAYEHHUIO PA3TUYAIOT aA3POJPOMBI TPAHCHOPTHBIE, CIie-
AAJIBHOTO MPUMEHEHUS (CEIbCKOXO3SIMCTBEHHOM U JIECHOW aBUAllMM, Me-
JTUIUHCKOW TOMOIIH, a’dpoPOTOCHEMKH U T.M.), 3aBOJICKHE (IJIs JIETHBIX
UCIIBITAHUH), IKOJbHBIE (yUeOHbIE) U KiIIyOHO-criopTUBHBIE. [10 quTemns-
HOCTHU MCIOJIb30BaHUS a3POJIPOMBI JIETATCS Ha TTOCTOSIHHBIE U BPEMEHHBIE,
a Mo BUJaM OOCITy>KMBaHUSI JIETHO-IKCILTyaTallMOHHON paboThl CaMOJIETOB

— Ha 0a3o0BbIe (Iae 0a3UPYIOTCS JICTHBIEC HOAPA3/ICICHUS] U BEASTCS KaIlu-
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TaJbHBIM PEMOHT CaMOJIETOB), HayaJlbHbIC WM KOHEYHBbIC (HAUYMHAIOTCS
WM 3aKaHUYMBAIOTCS TOJIETHI MO OMPEACICHHOMY MapIIpyTy), MPOMEKY-
TOYHBIEC U 3aacHBbIC.

Hcxonst u3 0cOOCHHOCTEN NBUKEHHUS caMOJIeTa IIPU B3JIETE U MOCAIKE
a’poJIpOM JOJKEH YAOBJIETBOPATH CIEAYIOIIUM YCIOBHUSIM: 1) UMETH J0-
CTaTOYHO OOJIBIIION y4acTOK 3e€MJIM JjIsi 00OpYI0BaHUS €ro s Oe3orac-
HOTO B3JIe€Ta M MPU3EMJICHUS CaMOJIETOB C OOJBIIUMH CKOpocTsmu (250

— 300 xkmM/4ac);

2) WMeTh Ha CONpPEACIbHBIX YydYacTKaX BO3IYITHOE IPOCTPAHCTBO,
CBOOOJIHOE OT MPEMATCTBUHN, AJIs1 0€301aCHOTO Habopa BBICOTHI MPHU B3Jie-
TaxX M CHIDKEHUs mepen nocaakoit (puc. 9.1). B cBs3u ¢ 3TM B a’poapo-
Max pa3aIndaroT TEPPUTOPHI0 COOCTBEHHO adpOoApOoMa U IIPUMBIKAIOIIYIO K
Hel Tepputoputo. K mociienHe 0THOCATCS BO3AYIIHBIC TTOAXOIbI K adpo-
JPOMY, 30HBI OKHJIaHMS (711 OKMIaHUS pa3pelieHns Ha MOCaIKy) 1 T.II.

Tl T/
\\\\’s\\\xﬂuﬁ/,// A

NN >
.

N

Puc. 9.1. Cxema mpuaspoapoMHOIl TEpPUTOPHUU:

1 — 30Ha 6e3 orpaHruYEHUs BHICOTHI MPEMSTCTBUI; 2, 4 15 — 30HBI Pa3IUYHON J0-

MTyCTUMOM BBICOTHI MPEMSATCTBUIA; 3 — TOJIOCHI BO3AYIIHBIX MOIX0/I0B; 6 — TOBEpX-

HocTh 3eMiH ( 1o C.H .MakcumoBy)

B Tepputoputo coOCTBEHHO a’3pojJpoMa BXOJAT JIETHAsl 30HA U 30HBI
3aCTpPOMKU (CiTy:KeOHOU U ko). [ TaBHOM 4acThIO a’3poapoma sIBISETCS
JI€THas 30Ha, BKIIIOYAIOIasi B ce0sl JIETHOE MoJie, MOJIOChl OE30MacHOCTH U
MOJIOCHI BO3YIITHBIX MOJIXO0B.

JletTHOoe mojie — »3TO TCPPUTOPU, CIICHHUAJIBHO IIOATOTOBJICHHAA H

o0opyIoBaHHAs I B3JIeTa W MOCAIKU caMmoJieToB. Huke paccMOTpeHBI
IPUMEPHI HH)XKCHEPHBIX COOpyXeHHi (puc. 9.2).

[Tonocel 6€30MacHOCTH TPEJACTABISIOT COOOM Y4YacTKH, OKaWMIISIIO-
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IIME JICTHOE TI0JIE W TTO3BOJISIONINE CAMOJIETY UCTIONb30BaTh UX IS pyJie-
HUSl (KOHIICBBIC) WJIM TMPU OTKJIOHCGHUSX OT JBWIKEHHUS TIO B3JIETHO-
nocajgoyHoil mosioce (0okoBbie). KanmuTanbHOCTh U pasMephl MoJioc 0€3-
OMACHOCTH 3aBUCST OT KaTErOPUHU a’dpoipoMa U TUTIOB CAMOJIETOB.

ITonochr BO3YIIHBIX IMOAXOOAOB — 3TO Y4YACTKH, PACIIOJOKCHHBIC I10

OCH JIETHOM TMOJIOCHI, HO YK€ 3a MpeAesiaMd COOCTBEHHO TEPPUTOPUHU
aspoapoma. B mpenenax 3TUX MOJOC HE JOJKHO OBITh HHUKAKUX BO3BBI-
IIAFOITUXCS TPETSTCTBUM, KOTOPBIE MOTJIM OBl CO3/1aTh OMACHOCTH JIJIS Ca-
MOJIETOB, B3JIETAIONIUX WIM MAYIIMX Ha mocanaky. [IlupuHa takux mooc,
KaK ¥ JIJTMHA, 3aBUCHUT OT KaTETOPHUM a’poJipoMa U JjIsi BHEKJIACCHBIX JIO-
CTUTAET JECATKOB KUJIOMETPOB (I7ruHa 110 50 KM).

Puc. 9.2. BanerHo-nocaao4Has mojoca Ha Mope

CrnennanbHbIX HWHXXEHEPHBIX COOPYKEHUH KPOME OCBETUTEIbHBIX
YCTPOWCTB, B IPEJIeNIaX MOJI0C BO3AYIIHBIX IMOJIX0JA0B HE CO3HAIOT.

Jns obecrieueHuss 0€30MaCHOCTH B3JIETOB M IOCAJ0K CaMOJIETOB, a
TAKXX€ YCTPAHEHHS BO3JCHUCTBHUS IIyMOB PEAKTUBHBIX JIBUTATEJIE Ha
HaceJICHUE 11eJ1IeCO00pa3HO HE TOJIBKO YAAISATHh adPOAPOMBI OT TOPOJIOB, HO
Y pacroJjiaraTh B3JE€THO-TIOCAJOYHBIC TTOJIOCHI B HAMIPABJIECHUH, MUHYIOIIEM
nepeceyeHue ropojckux teppuropuil. Heo6xonumoe MUHMMaNbHOE pac-
CTOSIHHAE OT a’pojJipoMa JI0 TOPOJICKOM 3aCTPOMKH 3aBUCUT OT KJIacca a’po-
JpOMa Y THUIIAa CaMOJIETa U COCTaBIsACT HE MeHee 30 KM 11 BHEKJIACCHBIX,

20 — 10 xm mus |l u I xmaccoB 1 HE MeHee 5 KM ISl a9pOJAPOMOB €IIIe
0oJiee HU3KOro KJiacca.
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ANy

9.3. HH)KEHEPHBIE COOPY;KEHHA JIETHOH 30HbI

[Ipr COBpEMEHHBIX B3JIETHO-NIOCAJIOYHBIX CKOPOCTSAX IBWKCHUS Ca-
MOJIETOB 1 OOIIIEM MX OOJIBIIIOM BECE a’pOAPOMBI, UMEIOIINE 3aIePHOBAH-
HYIO TPYHTOBYIO MOBEPXHOCTh, HE MOTYT OO€CHeYuTh O€30IMaCHYI DKC-
IIyaTanuio a’pojpoma. Tem Oojiee HEBO3MOXKHO HUCIOJIb30BAHHE TaKUX
a’poAPOMOB B OCEHHE-BECEHHEE BPEMSA M B MEPUOMABI JIETHUX 3aTKHBIX
JTOXKJEH, KOTJa TPYHTHI CWJIBHO YBIIAXKHSIFOTCS M JIETHOE MOJIE Pa3MOKAET.
B cBA3M ¢ 3TUM BCE COBPEMEHHBIE a’pPOAPOMBI, NMPEAHAZHAYCHHBIE IJIsS
MpUEMa TSHKEJBIX CKOPOCTHBIX CaMOJIETOB, OOOPYAYIOTCA MPOYHBIMU HC-
KYCCTBEHHBIMHU TOKPBITUAMU, BBLICPKUBAIOIIMMHU Harpy3kKy OT KoJieca
CaMOJIETa U TAPAHTUPYIOMMUMHU KPYIJIOTOIMYHYIO SKCILTYaTallHIo.

A3poApPOMHBIE NOKPBITHA — KOHCTPYKIMH, BOCHPUHUMAIOIINE

Harpy3kKd M BO3IAEHUCTBHUS OT BO3AYIIHBIX CYAOB, DKCIUIyaTallMOHHBIX U
IPUPOJHBIX PAKTOPOB, KOTOPHIE BKIIOYAIOT:

- BEpXHHME cJou (CiOoi), UMEHyeMble a JAIbHEHIIEM «IOKPBITHE,
HENOCPEACTBEHHO BOCIIPUHUMAIOIINE HArPYy3KU OT KOJIEC BO3AYLIHBIX CY-
JIOB, BO3ACHCTBUS MPUPOJHBIX (DAKTOPOB (MEPEMEHHOIO TEeMIIEpaTypHO-
BJIAJKHOCTHOT'O PEXHUMa, MHOTOKPATHOIO 3aMOPaKUBAHUSA U OTTAWBAHWA,
BJIMSIHHSI COJIHEUHOW paJvaliy, BETPOBOM 3PO3UH), TEIUIOBBIE U MEXaHHU-
YECKME BO3JECHCTBUS Ta30BO3AYIIHBIX CTPYU aBHALIMOHHBIX IBUTAaTENICU U
MEXAaHU3MOB, IMPEAHA3HAYCHHBIX I JKCIUIyaTalMyd a’dpoapoMa, a TaKxKe

BOSI[GﬁCTBHC AHTHUTOJIOJICAHBIX XUMHUYCCKHUX CPCIACTB,
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- HUOKHUE cJIou (CJ0i), UMEHYEeMbI€ B JallbHEUIIIEM «HCKYCCTBEHHOE
OCHOBaHUE», O0O0ECIEYMBAIOIIME COBMECTHO C TOKPBITHEM Mepenavy
Harpy30K Ha TPYHTOBO€ OCHOBAaHHUE, KOTOPhIE TIOMUMO Hecyllel QyHKIIUU
MOTYT BBINOJHATh TAKXKE JAPEHUPYIOIINE, TPOTUBO3ANUINBAIOIINE, TEPMO-
W30JIUPYIOIINE, TPOTUBOMYYUHHBIE, TUAPOU3OIUPYIOIIKE.

[To cBOeMy Ha3HAYEHUIO MOKPBITUS a3POJPOMOB JEISAT HA B3JIETHO-
nocagounsie nosockl (BIIIT), pynexusie nopoxku (P/), nepponsi, mecTta
ctosiHku camoJtieToB (MC).

B3aerHo-mocagounasi mosaoca (BIIII) — wacre JIII, cnernuanbHO

MOATOTOBJICHHAs W 00OpYJOBaHHAsl JJisl B3JIETa U TMOCAJKU BO3MYILIHBIX
cynoB. BIIIT moxeTt umeth uckycctBeHHoe nokpeitue (MBIIII) wiu rpyH-
tooe (I'BIIIT) (puc. 9.3, 9.4, 9.5).

Pyaexnas nopoxka (PJ[) — yacTh JETHOro moJisi a’pojpoma, crie-

[IMaJILHO TTOATOTOBJICHHAS JIJISl PYJICHUS U OYKCUPOBKHU BO3IYIIHBIX CY/IOB.
P/l morytr ObiTh MaructpaibHbie (MP]I), coenuHHUTEIbHbBIE, BCIIOMOTa-
TEJIbHBIC.

Puc. 9.3. B3nerHo-mocamo4yHas mojioca Ha CyIIe

IleppoH — dYacTh JETHOTO MOJS a’3poApoma, MpeAHA3HAUCHHAS IS

pa3MeNIeHus] BO3AYIITHBIX CYJOB B IEISAX MOCAJKH M BBICAIAKU TMACCAKH-
pOB, MOTPY3KU U BRITPY3KH Oaraxa, MoyThl U TPY30B, a TAKKE IPYyTUX BU-
JIOB 0OCITY>KMBaHHSI.
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Puc. 9.5. B3nerno-nocagounas nozioca Ha aspoapome Opiu B [Tapuxe

Mecto ctosiHku Bo3aymHoOro cyamna (MC) — wyacte meppoHa uiu

IUIOIAAKH CIICHUAJIBHOI'O HA3HAYCHUA adpoApoMa, IIpCaAHasHAYCHHAA OJIsd
CTOSAHKH BO3AYHIIHOI'O CyJHA C LCJIBIO €TI0 O6CJIY)KI/IBaHI/I}I " XpaHCHUA.
ASPOHPOMHBIC COOPYKCHHA BKIIHOYAKOT B ceOst I'PYHTOBBIC 3JICMCHTBI
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JIETHOT'O TOJIsSl, TPYHTOBBIE OCHOBAHHUSI, a3POJIPOMHBIE MOKPBITHS, BOAOOT-
BOJIHBIE U JIPEHAKHBIE CUCTEMBI, & TAK)KE CIIEIUAJIbHbBIC TJIOMIAJKA U KOH-
CTPYKIIUH.

[Ipu ucnonb30BaHUU BEPTOJIETOB YCTPAMBAIOT OCOOBIE MOCAJAOYHBIC
mwiomaaku (puc. 9.6).

VYcneuinas padota a’pojipomMa B LIEJIOM U €r0 UHKEHEPHBIX COOPYHKe-
HUW 3aBUCUT OT OOJBIIOTO YHUCJIA MPUPOIHBIX (PAKTOPOB, Cped KOTOPHIX
OCHOBHBIMH SIBJISIFOTCA KJIMMAaTHYE€CKHE (HANPaBICHHE BETPOB, OCAIKH,
TyMaHbl U T.N.), pelibe) MECTHOCTH U TE€OJOTHYECKHE (BKJIHOYAs THUIPO-
reOJIOTUUECKUE) YCIOBUS. DTH e (DaKTOpbl B 3HAUYUTEILHOW MEpEe OIpe-
NS0T Kak BbIOOp HampasieHust BIIII u BClo KOMIIOHOBKY a’poipoma,
TaK U KOHCTPYKITUIO caMoro mokpeItus (puc. 9.7, 9.8).

Tak, nanpasnenune BIIII npuHuMaercss B 3aBUCMMOCTH OT mpeoOJia-
JAIOIETO HAMpAaBJICHUS BETpa, XOTS B PANE CIydaeB YCJIOBHUS pesbeda
(0cOOEHHO B IPEATOPHBIX 00JIACTSX) MOTYT OKa3aThCs TUKTYIOIIUMHU.

Oct naouiankn

-
-
® & h3/0n>

Ocs maomagu|
M ddedationy

=—5,0x—>1

Puc. 9.6. lllBapToBOYHAs MOCa0YHAS IIJIOMIAIKA JIJIsT BEPTOJIETOB:

1 — sKopsi; 2 — TOKpBITHE

['eonornyeckue yciaoBUs SBIIIOTCA OYEHb BaXKHbIMU. Pa3Butue He-
YCTOMUMBBIX MOpPOA (CHIMYYUX MECKOB, OOJOTHBIX OTJIOXKEHUU, B psJe
CJIy4aeB JIETKO Pa3MbIBAEMBIX JIECCOBBIX MOPOJ U T. II.), @ TAKKE CHIBHO
3aKapCTOBAHHBIX CO3A€T OCJIOXKHAIIIUE YCIOBUA Ul CTPOUTENLCTBA
a’poAPOMOB.
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Puc. 9.7. CxeMbl IaHUPOBKU a3PONOPTOB:

a— (QpoHTanbHas; 0 — BXOIAILIAS; 6 — OCTPOBHAS; 2 — TaHTCHIMAJIbHAS
JBYXITIOJIOCHASI; O — TaHTE€HUUaIbHAs MHOTOIIOJIOCHAS;
1 — B3neTHO-mOCaf04Has NOJI0Ca; 2 — PpYJIeKHAs JOPOXKKA,;

3 — MecTa CTOSIHKH caMOJIeTOB; 4 — ciy)keOHas 30Ha; 5 — meppoH

bin3koe K MOBEPXHOCTH 3aJieTaHuE TPYHTOBBIX BOJ TAK)KE YCIOXKHSIET
OTBOJI TIOBEPXHOCTHBIX BOJ U MOXET MOTPeOOBaTh CHEIUATILHBIX MEp IO
JIpEHAXy U BOJOMOHMKEHMIO. Hanuyue 3acojeHHBIX TPYHTOB, arpeCCUBHO
JNEUCTBYIONMNX Ha OETOHHBIE U ac()abTOOCTOHHBIC MOKPHITHUS, TAKKE MO-
KET HEeONaronmpusTHbIM O00pa3oM CKa3aThCsi HAa pabOTE€ MHKEHEPHBIX CO-
OPY>KEHUH a3poaApoMa.

Puc. 9.8. Asponopt Opnu B [Tapuxe:

1 — »skcmTyaTanoHHbBIN TexHUUecKuil cexTop; 2 — BIIIT 2200X60 wm:
3 — BIII'T 1865 X60 m; 4 — pynexubie nopoxku; 5 — BIIIT 3000X60 m; 6 —
TpaHcropTHRIN cexktop; 7 u 8 — BIIII3000 X 60 Mm;
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9 — BIIIT 2480X80 m; 10 — rpanuma aspoapoma

[Ipy mpOEKTUPOBAHUH AIPOAPOMOB OCHOBHYIO B3JIETHO-IOCAOYHYIO
II0JIOCY, €CJIM MO3BOJISIET pelibed MECTHOCTH M T'€OJIOTUYECKHE YCJIOBHS,
pacroJjiararoT Mo HalpaBJICHUIO TOCIHOJCTBYIOIIMX BETpoB. Kpome Toro,
CO3JAI0T NONOJHUTENbHBIE WK BcnoMorarenbHbie BIIII, pacnonaraemelie

1o YIJIOM K TJIaBHOM (ONTUMAaIbHO moj yriaoMm 45 — 60°); 3Tu moJiochl

MOT'YT UMETh HECKOJILKO MEHBIIIUE PA3MEPHI.

OnHako mMpH 3HAYUTEIBPHOM WHTEHCUBHOCTM W HEPABHOMEPHOCTH
JBIKEHUST aBUATPAHCIIOPTa MOXKET BO3HUKHYTh HEOOXOJAMMOCTH B OIHO-
BpeMeHHOU pabdote Heckonbkux BIIII. Ha puc. 9.7 npuBenens! pa3anyHbie
cxembl pazmenieHus BIIII.

Pa3zHooOpa3ue npupoIHBIX U KIMMATUYECKUX YCIOBHUH, a TaKXe 3a-
IPY3KH a3pornopTa HE MO3BOJAIOT UMETh YHUBEPCAIbHBIE U CTAH/IAPTHHIE
cxembl pacrnionoxenus: BIIIT u PJ] o OTHOLIEHHIO K MEPPOHY U 3AHUIO
a’poBOK3aya. bONBIIMHCTBO COBPEMEHHBIX MEXKIYHAPOIHBIX a3pOIOPTOB
MOCTPOEHO MO MHOTOIOJIOCHOM cucteMe (Hampumep, asponopT Opiu B
[Tapuxe, puc. 9.5, 9.8), Torna kak BHyTPUCOIO3HBIE a3POJAPOMBI YCIIEIITHO
paboTaloOT ¥ IPU OJJHOMNOJIOCHON CHCTEME.

9.4. KOHCTPYKI[HH ITOKPBITHH A3POJJPOMOB

[ToKpBITHS B3JICTHO-TIOCAJTOYHBIX T0JIOC, PYJICKHBIX JOPOXKEK U MECT
CTOSIHKH CaMOJICTOB SIBJISFOTCSI OJJHUMHU M3 HanOoJiee OTBETCTBEHHBIX TPY-
JTOEMKHUX M IOPOTOCTOSIIINX COOPYKEHHIH COBPEMEHHBIX a3poipoMoB. OHH
JOJDKHBI 00J1a71aTh JOCTATOYHOU JIOJITOBEYHOCTHIO U OJMHAKOBO HAJICKHO
B TEUEHHUE KPYIJIOro roja o0ecleuynBaTh COXpPaHCHHE POBHOW IMOBEPXHO-
ctu (puc. 9.9).

o

(<o b 0,8-1,2"% 0,8~1,99%
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Puc. 9.9. CtpoeHue aspoipOMHOTO MOKPHITHSA: | — COOCTBEHHO MOKPBITHE; 2 — HC-

KYCCTBCHHOC OCHOBAHHUC, 3 — ecTeCTBEHHOE OCHOBAHHE

K AOPOAPOMHBIM IMOKPBITUAM IPCABABIIAIOT CIACAYIOIMNC TCXHUYCCKUC

TpeOoBaHus: 1) MPOYHOCTh U JOJITOBEYHOCTH; 2) POBHOCTbh, M3HOCOCTOM-
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KOCTb U IIEPOXOBATOCTh MOBEPXHOCTH, 00ECTICUNBAIOIINE XOPOIIIEE CLETI-
JICHHE KOJIEC C MOKPBITHEM; 3) O€CTIBUIBHOCTD; 4) YCTOMYMBOCTD MPU BO3-
JIEHCTBUM KJIMMATHYECKUX (DaKTOPOB W BOJOHENPOHHUIIAEMOCTh; 5) BO3-
MO>KHOCTh ME€XaHM3alUU pabOT MO €ro COOPYKEHHIO, a TAKXKE YCHJICHUS
0e3 pa30opKH MPU PEKOHCTPYKITUU. KpoMe Toro, ecTh eIie psa Crenuaib-
HBIX TPEOOBaHUM, KaK, HAPUMEP, CTOMKOCTh MPOTUB BO3ACHCTBUS MPOIIHU-
TOTO TOIUIMBA W Maciia 1 T.II.

KoHCTpYKTHBHO a’pojipoMHOe MOKphITHE (puc. 9.9) cocTOMT M3 ABYX
CJ10€B (COOCTBEHHO MOKPBITUSI U MUCKYCCTBEHHOI'O OCHOBAaHUA), JICXKAITUX

Ha €CTCCTBCHHOM OCHOBAHHNU — FpYHTOBOﬁ TOJIIC.

CoOCTBEHHO MOKPHITHE — 3TO BEPXHMUIM, HaMbOJIee MPOYHBIA U OTHO-

CUTEJIbHO TOHKHUM CJIOHM, HEMOCPEACTBEHHO BOCIPHUHUMAIONIUN YIapHYIO
Harpy3Ky OT KoJjec, 00JiaJaroliuii OOJBIINM COMPOTUBICHUEM HCTHpae-
Moctu. [lpu wH3HOCE mEepBOHAYAIBHON IIEPOXOBATOCTH NEPUOAUYECKHU
POU3BOJAT CHELUUATBbHYIO 00pabOTKYy IMOBEPXHOCTH, BOCCTaHABIMBAIO-
LIYIO 3Ty IIEPOXOBATOCTb.

HckycCcTBEHHOE OCHOBAaHHWE — IPOYHBIA HECYIIUW CIIOM, BOCHPHUHH-
MaOIIUKA HArpy3Ky OT MOKPBITUSI U COCTOAIIMMN U3 CI0s (MJIM HECKOJIbKUX
CJIOEB) II€OHS, TpaBus, Necka, 00pabOTaHHBIX OPTaHUYECKUMH WU MUHE-

PaJIbHBIMU BSKYIIUMH MaTCpHaJIaMHU. OcCHOBHOE €ro HazHa4YeHHE — DTO

nepepacnpenesieHne HanpsHKEHUH OT KoJieC Ha OOJBIIYIO IJIOIIaAb U Tie-
pelaya UxX Ha TPyHTOBOE (€CTECTBEHHOE) OCHOBaHUE. BaXHBIM yClIOBUEM
CO3/IaHHsI HICKYCCTBEHHOTO OCHOBAHUSI ABJSIETCS] U30JISILIUSI €r0 OT BO3ACH-
CTBUS TPYHTOBBIX BOJI, a TaK)K€ OpraHU3aIMs BOJIOOTBOAA aTMOC(EpHBIX
OCAJIKOB.

EcrecTBEeHHOE OCHOBaHUE MPEACTABISIET COOOW BEPXHHE CIIOM TPYH-
TOBOU TOJIIIH, CIUITAHUPOBAHHBIE (BRIPOBHEHHBIC) U MCKYCCTBEHHO YILIOT-
HEHHBIC TIepe]] TeM, KaK Ha HUX YKJIaJbIBA€TCS UCKYCCTBEHHOE OCHOBAaHUE.
TmaTenbHOCTh MOJATOTOBKM €CTECTBEHHOI'O OCHOBAHUS B 3HAYUTEIBHOMU
CTEIIEHU OMPEACNSIET YCTOMYMBOCTh BCETO MOKPBITHS, TIOATOMY OCOOEHHO
Ba)KHA.

[Io conmpoTUBIEHUIO BO3JCUCTBUS HArpy3KU MOKPBITUS NENSITCS Ha
HKECTKUE U HEXKECTKUE:

execTKre (OETOHHBIE, apMOOETOHHBIE, JKEJIE300€TOHHBIE, a TAKKE ac-
(banbTOOETOHHBIE MOKPHITUSI HA IIEMEHTOOETOHHOM OCHOBAHUM );

eHexkecTkHe (U3 acanbTOOETOHA; MPOYHBIX KAMEHHBIX MaTEpUaIOB
noJ00OpaHHOTO cocTaBa, OOpaOOTAHHBIX OPTraHUYECKUMU BSIKYIIUMH; W3
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ICOCHOYHBIX M TPAaBUNHBIX MaTepHaIOB, TPYHTOB W MECTHBIX MaTepua-
JI0B, 00pa0OTaHHBIX HEOPTaHUYECKUMU WJIM OPTaHUYECKUMU BSIKYIIHUMU;
COOpPHBIX METALTUYECKUX, TIJIACTMACCOBBIX MJIM PE3UHOBBIX 3JIEMEHTOB).

B JKeCTKHUX MOKPBITUAX caMa KOHCTPYKIIMS CIIOCOOHA BOCIPUHUMATH
PACTATUBAIOIIUE YCUJIUS M TTO3TOMY OHa paboTaeT Kak IUIMTa, pacrpee-
JSOILAst HAarpy3Ky Ha OOJBIIYIO TIIOMIAb.

CTpoUTENBCTBO KECTKUX ITOKPBITUM CIENAYET, KaK MPABUIJIO, BBIIIOJI-
HATb U3 TsKENI0ro 6eToHa, otevaroniero Tpedoanusm 'OCT 26633.

B HEXeCTKUX MOKPBITUSIX HE MPOUCXOAUT TAKOTO PACHPEAECICHHUS, IMO-
3TOMY IOJi HUM IPYHTOBO€ OCHOBAaHHE BOCIPUHUMAET 00Jiee KOHIIEHTPHU-
POBAHHBIE HAIIPSKEHUS U UCTIBITHIBACT OOJIBIINE AePOpMAaIIUH.

[To cpoky cimy>XObl ¥ CTEIIEHH COBEPIIEHCTBA a3POAPOMHbBIC TOKPHITHUS
JIETATCS Ha KallUTaJbHBIE, YCOBEPIICHCTBOBAHHBIE, YIIPOIICHHBIE U Bpe-
MEHHBIE.

Hawnbomnee coBeplieHHbIMU MOKPBITUSIMH, UMEIOIIUMHU CPOK CITY>KOBI,
npeBbImaronui 25 ner (u paxe 50 yer), ABisitoTcS OCTOHHBIE U YKEIE30-

OETOHHBIE: OHU CITOCOOHBI BOCIIPUHUMATh HAarpy3ky 1o 25 — 35 T Ha KO-

JIECO CaMOJIETA.

HexxecTkrue MOKpHITHUS, NPUMEHSIEMBbIE Ha MEHEE BBICOKOKJIACCHBIX
a’poApoMax, 4eM >KECTKHE, IPEJACTABISIOT COO00M MHOTOCIOMHBIE KOH-
CTPYKIIMHM W3 KaMEHHBIX MaTEpPHUaJIOB U MECTHBIX TPYHTOB, 00pabOTaHHBIX
BSDKYIIMMHU BemecTBaMu. OHU CJ1a00 CONMPOTHUBIAIOTCS H3TUOy U UX
MIPOYHOCTh OMPEAEIACTCS IJIaBHBIM 00pa30M COMPOTUBIICHUEM CKATHUIO

[Ip1 NpOYHBIX TPYHTAX €CTECTBEHHOI'O OCHOBAHUS, TAKMX KaK CKaJlb-
HBIE U TIOJYCKAJIbHBIE U UX DJIIOBUM, TPaBUMHO-TAJICUHbIC U KPyITHOTIECUa-
HbIe, OOBIYHO MPUHUMAIOT OJIMH U3 HEKECTKUX TUIIOB MOKPHITUA. Bo Bcex
K€ OCTAJIBHBIX Cydasix, KOrja €eCTECTBEHHOE OCHOBAHHE CJIOKEHO Mecya-
HO-TJIMHUCTHIMU, MHUICBATHIMUA U JIPYTUMU JUCIIEPCHBIMU TPYHTaAMHU, JJIsI
KallUTaIBHBIX a’pPOJAPOMOB, MPEIHA3HAYCHHBIX JJIs MpUeMa TSIKEJbIX ca-
MOJIETOB, BBIOMPAIOT JKECTKHE OCTOHHBIC M KEJI€300€TOHHBIC MOKPBITHS.
Jlnst Gosiee JErKUX CamoJIETOB WJIW JIJIi YCOBEPIIEHCTBOBAHHBIX a’POJAPO-
MOB U IIPU MOJOOHBIX IPYHTAX adPOAPOMHBIC TTOKPBITHUS MOTYT CTPOUTHCS
B BHJIC HEKECTKUX KOHCTPYKIUN. BBIOOp MOKPBITHS MPOU3BOIUTCS B MPO-
1[ecce MPOSKTUPOBAHMS MO PE3yJbTaTaM pacyeTOB MPOYHOCTH U YCTONYH-
BOCTH COOPY>KEHHUS U €r0 OCHOBAHMS.
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9.5. PABOTA 'PYHTOBOI' O OCHOBAHHUA APO/IPOMOB

[IpouHocTts U AeHOPMHUPYEMOCTh TPYHTOB, T. €. COMPOTHUBIISIEMOCTD
WX Harpy3ke, B 3HAYUTEIbHOW CTEMEHU 3aBUCIT OT MX BJIAXKHOCTU. JTO
OTHOCHUTCSI K TPYHTaM, CJIArarlIuM KakK IMOBEPXHOCTb T'PYHTOBOI'O a3poO-
IpOMa, TaK U €CTECTBEHHOE OCHOBAHHUE a’pojJpoma C MOKpbITHEM. UTOObI
HE JOMYCTUTh MEPEYBIAKHECHUS TPYHTOB (110 CPABHEHUIO C ONTHUMAJIbHbI-
MU YCJIOBUSIMH), TPOU3BOASAT PETYJIUPOBAHUE BOJIHOIO PEXHMA TEPPUTO-
pUU MYTEM yJaJeHUsI N30BITKOB MOBEPXHOCTHBIX U TPYHTOBBIX BOJ (pHC.

9.10).

21h
; - | J
3105 80-60.» *51077<10-15x
Puc. 9.10. BOIIOOTBOI[ C ITIOBCPXHOCTHU B3HeTHO'HOC3ﬂ0qHOﬁ IIOJIOCHI:

1 — moxackinka; 2 — KOJUIEKTOP; 3 — TecYaHOE OCHOBaHUE; 4 — IOKPBITHE; D —
3aKpOMOYHAs APEHA; 6 — MOXKICIPUEMHHUKHN; 7 — TIEPEIYCKH;

8 — ecTecTBEHHOE OCHOBAHUE

J{ns ynydiieHrs BOAHOTO PeKUMa TEPPUTOPUM U CO3JAaHUSI HOpMaJlb-
HBIX YCJIOBUM 3KCIUTyaTallMu a’poApoMa OCYIIECCTBISIOTCS MEPONPUSTHS
[0 YJYYIICHUIO YCIOBHM MOBEPXHOCTHOIO CTOKA M CHHXKEHHUIO YPOBHS
IPYHTOBBIX BOJ. B pszie ciiydaeB MOBEPXHOCTh a3pOIpOMa MOBBIIIAIOT ITY-
TEM IIOJICHIIIKHA IPYHTA U CO3JaHMs HACBITHOTO ocHOBaHMS (puc.9.11).

Puc. 9.11. Tpanueitnbie ocymuTeu:

1 — mpuemHas 4acTh; 2 — IecUaHO-TpaBUIiHAS CMECH;
3 — TroH4YapHBIE TPYObI; 4 — APEHBI
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CTOK MOBEPXHOCTHBIX BOJ YJYYIIAKOT IyTeM IUJIAHUPOBKU TEPPH-
TOPHH U CO3/IaHUS CUCTEM HArOpHbIX KaHAB U BOJOCTOYHOM CETH.

B3neTrHo-1mocaiouHon moJioce, pyJIeKHBIM JOPOKKAM- U MECTAM CTO-
SHOK CaMOJIETOB MPHUIAIOT MPOJIOJIbHBIE U MOMEPEYHbIE YKIOHBI, oOecrie-
yuBarolre cBoOoAHBIN cTok Boawl (puc. 9.10). Bogoctounas ceth ¢ cu-
CTEMOM JTOXKJETPUEMHUKOB, ocymmmTenel (puc. 9.11) u BogooTBOASIIUX
KOJUIEKTOPOB COOMPAET JMBHEBBIE U TaJbI€ BOJIbI C JIETHOTO MOJIS U OKPY-
KAIOIIEH TEPPUTOPUM U 3aUIUMIIAET TPYHThI OCHOBAHUS U BCEU TEPPUTO-
puu a’3poJpomMa OT M30BITOYHOTO YBIIAXKHEHHUS. JTa CETh BBIBOJUT CO-
OpaHHbBIE BOJIBI 32 MIPEACIIBI 3P0 IpOMa.

B TeueHue roga BiIaKHOCTh TPYHTOB JIETHOT'O MOJIL U TPYHTOBOTO OC-
HOBAaHMSI HE OCTAETCs MOCTOSHHON. OCEHBIO 3a CUET YMEHBIIICHUS UCTIape-
HUS OpPU TOHWKEHUU TEMIEpaTypbl M BBINAJCHUS OCAJKOB BIIAXKHOCTb
IPYHTOB YBEJIUYUBAETCH.

C yCTaHOBJIEHHEM 3UMHET0 MEPHoa C OTPUIATEILHBIMU TEMIIEPATY-
paMH TPOUCXOJUT TepepacnpeiesieHue Biaru. PazHocts TeMmmeparyp mno-
BEPXHOCTHBIX U 00Jiee TIIyOOKUX TOPU30HTOB IPYHTOBOM TOJIIIH BHI3HIBAET
MUTPAIUIO BJard OT 0oJiee TEIUIbIX ITyOOKHX CIIOEB K 00Jiee XOJIOIHBIM
MOBEPXHOCTHBIM. CKariMBammascs B MOBEPXHOCTHBIX CIOSIX Bjara 3a-
Mep3aeT, o0pasys JeAsHbIe MPOCIONKM U JIMH3BI, YBEJIMYHUBAET OOBEM
I'PYHTA U MOXXET BbI3BATh 1€(HOPMALINIO MOKPHITHS.

BecHoll mociie oTTanBaHus JEASHBIX JIMH3 IPOUCXOJUT MECTHOE Iie-
peyBIa)KHEHUE TPYHTA (BJIA)KHOCTh MOYKET MPEBOCXOJIUTH MPEIET TEKyUe-
CTH) U TOTEpPs UM IMPOYHOCTH, a CIEAO0BATENIbHO, U ycToWunBocTU. IIpo-
1[ECC OTTAaUBAaHUS UJIET HE TOJBKO C MOBEPXHOCTU, HO U 33 CUET MPUTOKA
TeIJla U3 TIIYOMHHBIX CJO€B rpyHTa. Kpome TOro, orranBaHue TPYHTOB
MO/ OYMIIICHHBIM OT CHEra MOKPBITUEM UJET ObICTpee, YeM MO OCTaTbHOMN
TEPPUTOPUEN AdIPOAPOMA, NMPUKPBITON cHeroMm. [loaTomy 1o ueHTpasb-
HOW 4YacTbIO B3JIETHO-NOCAJOYHBIX W JPYTUX IOJOC TPYHT OTTaMBaET
paHbllie. ITO TOXKE CO3/laeT HEPABHOMEPHOCTHh B COMPOTUBIICHUHU TPyHTA
Harpy3kam U MOKET BbI3BaTh HEXKeJaTeIbHbIE Ae(OpMaIluy MOKPBITHS.

B neTHee BpeMst BOJHBIN PEKUM TEPPUTOPUHU adpOJIpoMa YIIydIIaeTcs
3a CUeT BO3pACTaHUS HCMApEHUs, BBI3BIBAIOIIETO MOCTEIEHHOE MPOChIXa-
HUE TPYHTOB OCHOBAHUSI MOKPBITUS. B 3TO BpeMs KOJIUUYECTBO OCAIKOB BO
MHOTHX paliOHaxX CTpaHbl OKa3bIBACTCS MEHBIIIE, YeM OCEHbBIO, YTO, B CBOIO
ouepelib, BEJET K MOHUKEHUIO YPOBHS TPYHTOBBIX BOJI.

Takoe u3MeHeHHE BOJHO-TEMIIEPATYPHOIO PEKUMA TPYHTOB OCHOBA-
HUS BBI3BIBACT 3HAUMUTENbHBIC KOJICOAHUS MPOYHOCTH TPYHTOB B TCUCHHE
roga. Kak mokaspIBaloT cnenuaibHO MPOBEJACHHBIE uccienoBaus (Moru-
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JIEBCKUM U JP.), B BECEHHUE MECSIIBl CHIKCHHE MPOYHOCTH JjIsl Hanbosee

YyBCTBUTEIBHBIX K 3TOMY IpyHTOB gocturaer 30 — 50% ot makcumab-

HOM MTPOYHOCTH ONTUMAIBHOTO COCTOSIHHUSL.

N3noxenHas oOCTaHOBKa pabOThl IPYHTOBOTO OCHOBAHUS TUIIWYHA
JUISl CPEJTHEN MOJIOCHI HaIlle CTPaHbl, TJIe KIMMAaTUUYECKUE TEPUOAbl roja
UMEIOT IPUMEPHO PABHYIO MPOIOIKUTEIBHOCTD.

I'JTIABA 10

JUHEWHBIE UHXXEHEPHBIE COOPYKEHUS U
KOMMYHUKAIIUNHU

C pocTom 0J1aroycTpoiCcTBa rOpOJIOB U CEIbCKMX HACCICHHBIX ITyHKTOB,
TEXHUYECKOT'O YPOBHSI COBPEMCHHBIX IIPOMBIIUICHHBIX MPEANPHUATHIA, JT00bI-
YH TTOJIC3HBIX MCKOIMAEMBIX HETIPEPHIBHO PACTET HACKHIMIEHHOCTh UX TEPPUTO-
pUI pa3IMYHBIMA WH)KCHEPHBIMM KOMMYHHKAIMSIMH. [ CTPOUTEIILCTBA,
IPOCKTUPOBAHMS M DKCIUTyaTalldd TOPOACKUX M IMPOMBIILICHHBIX 00BEKTOB
TpeOYIOTCS TOUHBIC TAHHBIE O Pa3MEIICHNH B TUTAHE U TI0 BBICOTE BCETO KOM-
IUIEKCAa MHKCHEPHBIX KOMMYHHUKAIIMN ¢ YKa3aHHEM MX TEXHHYCCKUX Xapak-
TEPUCTUK. DTO BBI3BIBACT HCOOXOJAMMOCTH IPOBEICHUS OOJBIIOro 00beMa
WH)XEHEPHO-TEO/IC3NICCKUX PA0OT IO ChEMKE M COCTABJICHUIO TIJIAHOB WHKE-
HEPHBIX KOMMYyHHUKarui [1 — 12].

VmxeHepHble KOMMYHHUKAITU — 3TO JIMHEHHBIE COOPY)KEHHUS C TEXHO-
JIOTHYECKUMH YCTPOUCTBAMH Ha HUX, MPEIHA3HAYCHHBIC JJIs1 TPAHCIIOPTUPO-
BaHUS KMJIKOCTEH, Ta30B M Iepeiadn 3Hepruu. X MoKHO pa3/ieMTh Ha JIBE
IPYIIIBI: TIOJI3EMHBIC U HAaJ3eMHBbIC KOMMYHHUKAITMH. B kKauecTBe CHHOHMMOB
UX TaKKe HA3bIBAIOT WHXKCHEPHBIMH CETSAMH, a OTJICIbHbIC KOMMYHHUKAIIUN
— TpaccaMH WM IPOKJIaIKaMH.

[Tog3eMHBbIC HHKEHEPHBIC KOMMYHHKAIIMH COCTOSIT M3 TPyOOIPOBOJIOB,
KaOEJbHBIX JIMHUHA 1 KOJUIEKTOPOB.

Xapaktep OOyCTpOMCTBA MECTHOCTH, TJI€ IPOJIOKEHBI HH)KECHEPHBIC
KOMMYHHUKAIIMH, BO MHOTOM OIIPEIesieT OCOOCHHOCTH WX pa3MEIICHUS U
TEXHOJIOTUYECKUX CBA3ECH.

Ha He3aCTpOCHHBIX TEPPUTOPHUSIX HHXKCHEPHBIC KOMMYHHMKAIIMH TIPE]I-
CTaBJICHBI OT/ICITLHBIMA MAaruCTPAIbHBIMH TPYOOTIPOBOIAMH, HaI3EMHBIMH 1
TIOJI3¢MHBIMU JIMHUSIMH JICKTpoIiepeiad u cBs3u. [Ipu 3ToM MecTomonoxke-
HUE ¥ Ha3HAUYCHUE MAaruCTPajbHBIX KOMMYHHKAIIMH B OOJIBIIMHCTBE CITydacB
OIIPEIEIISICTCS OTTO3HABATEILHBIMU CTOJIOAMH.
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Pa3nu4aroT UCHOJMHUTENBHYIO ChbEMKY KOMMYHHMKALIMM U CHEMKY CYIIIE-
CTBYIOIIIMX KOMMYHUKAMU. VICIIOMTHUTENbHAS ChEMKA MHKEHEPHBIX KOMMY-
HUKAIM{ BBIMOJIHIETCS B MPOIIECCE U MO OKOHYAHUW CTPOUTEIBCTBA, HO JO
3aCBINKY TPAHIIEN MTOA3EMHBIX MHKEHEPHBIX KOMMYHHUKALIMM 3EMJIIEN.

Tepputopur COBPEMEHHBIX TOPOJOB HACBIIIECHBI CUCTEMOW WHYKEHEP-
HbIX KOMMYHUKAIUH, NPOJOKEHHBIX MTPEUMYIIECTBEHHO HHXKE MOBEPXHOCTH
3emuid. Pa3zmenienrne ropoJICKux MHKEHEPHBIX KOMMYHUKAIIUN OIIPEAEISIETCS
pasMepoM U KOH(UTYpalMe TEPPUTOPUU TOpPOAa, TUIOTHOCTHIO U ATAKHO-
CThIO 3aCTPOMKH, YPOBHEM PA3BUTHSI KOMMYHAJIBHOTO X0341iCTBa ropoja (1mo-
CEJIKA).

Haubosnee moaHO MCMONB30BAaHO MOA3EMHOE MPOCTPAHCTBO TOpojaa B
npejenax TEPPUTOPUN TOPOACKMX YJHWIl. 3AECh Pa3MEIICHUE MOA3EMHBIX
VHXCHEPHBIX KOMMYHUKAIIMMA OCYIIECTBICHO NMPYW MUHUMAIIBHBIX PacCTOs-
HUAX U TUIAHE MEXAY OTACIIbHBIMH MPOKIIAJKAMU, & TAKKE MEXIYy HAMH U
3IaHUSIMU, COOPYKEHUSIMU, OPOraMu. bosbIoe pacnpocTpaHEHHUE MOTydH-
JIM COBMEIIECHHBIE NMPOKIAJKN TMOJA3EMHBIX KOMMYHHKAIUA B KOJUIEKTOPax.
Oco00 MI0THOE pa3MEeNICHNE KOMMYHUKAIMI XapaKTEPHO ISl HEHTPATbHBIX
YIIUL U TUIOIIAJIEN.

HcnonaurenpHas Chb€MKa WHKEHEPHBIX KOMMYHHUKAIIMN COACPIKUT Clie-
TYOIITUE BUIBI PAOOT:

MOATOTOBUTEIIbHBIC; CO3/IAHUE IUIAHOBOBBICOTHOM CHEMOYHOM Te€0e3U-
yeckoi ceTu (00OCHOBaHMS): TUTAHOBOBBICOTHASI ChEMKa JIEMEHTOB WHXKE-
HEPHBIX KOMMYHUKAIINI ¢ 0OMEpaMU COOPYKEHUIN HA HUX.

B nomnonHeHue K MEpeurcIeHHBIM BHJIaM paOOT MPU UCIOJHUTEIBHON
CbEMKE B COCTaB CBEMKHM CYIICCTBYIOIIMX HHKCHEPHBIX KOMMYHUKAIUN
BXOJIT PEKOTHOCIIMPOBKA M OOCJIEIOBAHUE COOPYKEHUN MHKEHEPHBIX KOM-
MYHUKAaIM{, & TAK)KE MOUCK MECTOIOJIOKEHHS CKPBITHIX MOA3EMHBIX CETEH.

o 3aBepiieHUH NOJEBBIX PAOOT BHIMTOIHSIETCS KOMILIEKC BEIYUCIATEIh-
HBIX, TPaQUUYECKUX U KapTOCOCTABUTENIbCKUX padoT. Ilo 3aBepiieHuu mose-
BbIX M KaMEpaJbHBIX PAOOT COCTABIISIETCS TEXHUYECKUM OTCYET (MOSCHU-
TeIbHAsl 3aMKCKa), TJ€ MPUBOAATCS (DAKTUUECKH BBIIOJIHEHHBIE COCTaB U
00BEMBI Pa0OT, TEXHOJIOTHYECKHE OCOOCHHOCTH ChEMKH HA JIAHHOW TEPPUTO-
pHYH, XapaKTEPUCTUKA TOYHOCTH MOJYYEHHBIX IUIAHOB WJIA UCTIOTHUTEIBHBIX
YEPTEKEN.
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Yactp 2
INPAKTHUYECKUE 3AJTAHUA

1. OCHOBAHUS U ®YHJAMEHTHBI 3JAHUN U
COOPYKEHU

1.1. PACIIPE/IEJIEHUE HAITPAUKEHUH B OCHOBAHHH

B mpoexkTtupoBannu pyHAAaMEHTOB B IPHU PEIICHUH 3a7ad O pac-
NPEIACICHUN HANOPSHKEHUHA B OCHOBAHUHU HCIIOJB3YIOTCS CYIIECTBYIO-
A€ PELICHUA B TEOPUU YIPYTOCTU AJA PA3HBIX BUIOB HArpy3oK, IpH-
JIOKEHHBIX K MOBEPXHOCTH IMOJYNPOCTPAHCTBA. Bce Harpysku, NEUCTBY-
IOIMe Ha OCHOBAHME, MOXXHO CBECTHU K TPEM BHAAM: COCPeOOMOUYEeHHAS
cuna, Ha2py3Ka pacnpeoeneHHas no 02PaAHUYeHHOU NAoWaou U HaA2py3Ka
pacnpedenennas no nonoce [1 —12].

Jli1st onpeneneHnss HanpsKEHUM OT JICMCTBUS COCPEAOTOYECHHOM CUJIBI
MOXHO BOCTIOJIB30BaThCs (hopMyioit byccunecka:

— 3 P 2¢. - — 3 P 1 (1)

27[?’ Z 2.7r22. %
[1+;/Z)}

—_ r
Jlast yno6erBa pacuera 3Hauenus kodbduunenta K = T L ceenensr
A

MPUII0KEHUH Ta0I. 2.

Ucnonw3ysa dhopmyny (1), MOXKHO HAaWTH O 6 000N TOUYKE OCHOBA-
HUSI TIpU JIFOOOW B TUIaHE IUIONIAAKE 3arpykeHus. J[Jist aToro miomanb
dbyHIaMeHTa pa3OMBAIOT Ha PSAJ MajlbiX IUIONMIAJOK W HArpysky, Jei-
CTBYIOIIYIO Ha KQXKAYI0 U3 HUX, IPUHUMAIOT 3a COCPEOTOYCHHYIO CHUITY

P; npunoxennyio B nenrpe Tsxkectd miomanku. CymMMapHOe Hampsi-
YKEHUE B JIFO0O0M TOYKE OCHOBaHUA OyAeT:
P 1 P mn P i P
6,= SK+—=K+—=k"+. . +—2k",
z z z z

[Ipu onpeneneHun HaANPSHKEHUN TOJ IEHTPOM PAaBHOMEPHO 3arpy-
YKEHHOU IIOIIAJKH JH000M (PopMBbI B IJIaHE UCMOJIb3yeTCs (hopMyJia

o, = aP, (2)
rac P — MHTCHCHUBHOCTDH AABJICHUA Ha FpYHT;

0 — x03(pULIMEHT pacnpenesieHus] HapsKEHUW 1Mo r1yOuHE B 3aBU-
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| 27
cuMocTH ot N= B nmn= F , TIe | - JUTMHA, b - mypuHa PyHIaMeHTa;

Z — rinyOuHa J10 TOYKH, B KOTOPOM OMpEesieTCs JaBlIeHUE.

Koaddunment ceeaen B tadi. 1 (B mpuioKeHUH).

[Ipu ompeneneHUU HAMNPSKEHUU B YIJIOBOM TOYKE MPSMOYTOJBHOMN
WM KBaJAPAaTHOM IIIOMIAJKU MOJIb3YIOTCS (hOPMYIIOi

a,P
Oy = 4 - 3)

Ucnonw3zys ¢gopmyny (3) METOIOM YTIOBBIX TOYEK, MOXKHO HAUTH

HaIpPsKEHUS B JIFOOOM TOUKE OCHOBAaHUS. [[Jis 3TOr0 JaHHYIO TOYKY MPE.i-

CTaBJISIIOT KaK YTJIOBYIO NI YEThIPEX peajbHbIX M (PUKTUBHBIX MPSIMO-
YTOJIBHBIX TUIOIIAAEH 3arPYKEHUA U U1 KAKAOTO MPAMOYTOJIbHUKA, B YT-

Jly KOTOPOTO pacHoNOkKEHa JaHHAs TOYKa, OMPEACIsioT Ay U Gz CyM-
MapHOE HAINpPsSHXKEHHE B TOYKE ONPEACIACTCS KaK CyMMa HampsiKCHUU B
YIJIOBBIX TOYKAax YEThIPEX MNPSIMOYTOJbHUKOB, €Ecimu Touka BHyTpu 3a-
rpykenus (puc. 1,1,a), eciam Touka HaXOAUTCS BHE IUIONIAN 3arpy>KEHUS,
ATy IUIOMIAJIb JOCTPAUBAIOT IO MPSAMOYTOJIbHUKA, B YTIIy KOTOPOTO HaXO-
JIATCS. MHTEPECYIOIAsl HAC TOYKA. 3aT€M HOBYIO IUIOIIAKY ACHAT Ha Mps-
MOYTOJIbHUKA TakuM 00pa3oM, 4TOObl CyMMapHO€ HAMNpsHKEHHE OT HUX
PaBHSJIOCH HANPSDKEHUIO TOJIBKO OT 3arpyKeHHO# mromanu (puc. 1.1, 6).

a) Touka M B npeaenax miomaan 3arpyxenus (puc. 1.1, a),
—_ ANFM NBEM ECHM HDFM .
O,m= O, + 0, +0, +0, ,
0) Touka M BHe nipezenoB 3arpyxenus (puc. 1.1, 6);
a)
B E C
N M ”””””””””””””””” H
A F pa)
6) C K E
A O F
N H M

Puc.1.1,q, 6
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— NBKM NAFM KCHM HDFM
O;m —o, +0, +0, +0, . (4)

BepTukanbHble NaBiIeHUS Ha J1000# riyOMHE MO BEPTHUKAIH, MPO-
XOJAIIEeH Yepe3 LEHTP PacCUUThIBAEMOro (DyHJIaMEHTa, C YUYE€TOM BIIMS-

HUs coceJHUX QyHaameHToB Py, , onpenensercs o Gopmyiie

k
Polz — P+ Z I:>ocz 1 (5)
1

Kk
rne Py, , — nmaBnenue or paccunThiBaEMOro GpyHIaMeEHTa; > P - cymMMa
1

napyieHu B Touke C paccuuThIBa€MOro yHJaMeHTa OT BIUAIOMIUX (PYyH-

JTAMEHTOB, OIpeAesieMas METOJIOM YTJIOBBIX TOUEK; K — YUCJIO BIUSIOIINX
byHIaMEHTOB.

3ananue no pasgeay 1.1
1.1. Ounpenenuts HaNpsKEHUE O7; B Touke Mo 1oja LEHTPOM Tpsi-

MOYTOIBHOM momomnBbl Gyrnamenta co croporamu D = 1 m | =1,8 m,
Harpy»eHHoro paBHomepHo. CpeaHee NaBjeHHE MO NOoJ0mBON (QyHIa-

MeHTa paBHo P = 0,3 mIIa. Touka Mo nexuT Ha riyonHe

Zo = 2,0 M ot nogomssI pyHIAMEHTA.

1.2. Onpenenuth HamnpskeHUE O; B Touke Mo, Haxopdslleucs Ha
NpsMOM, KOTOpas MPOXOAUT Yepe3 yroji NpsIMOYTroJbHOTO (PyHIaMeHTa

CO CTOpOHaMH b=1Mul= 1,6 M, Ha rinyOuHe Z = 1,2 M ot ero
noyomBkI. JlaBnerne nox nogomsoi pyrnamenta Po, = 0,2 mIla.

1.3. OmnpenenuTs HaANpsHKEHWE O; B Touke M, TMMOA LEHTPOM
Kpyriaoro B miane ¢gyamamenta D = 6 M u npu paBHOMepHOM JIaBiie-
aun. Po,. = 0,2 mIla B Touke M, HaxomsMIeHCs Ha ryouHe

Z = 4 M HwKe ero MoIOIIBEL.

1.4. Onpenenuth HanpsiKeHUE Oy, B Touke M, 1oj HeHTpoM (yH-
JIAMEHTA C MOJOLIBOW B BUJE NMPABUIBHOTO MIECTUYTOJNbHUKA. Touka M,
HaXOJMTCA Ha riuyoune Z, = 3,0 M ot nogomssl Gpynnamenrta. CTopo-
Ha HIECTUTPAHHOTO PyHJIaMeHTa O = 2Mm, JUaAMETp OIMMCAHHOIO Kpyra

D = 4m, paBrOMepHO pacnpenenenHoe faBIeHKe MO MOIONTBE
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Py. = 0,3 mIIa.

1.5. Onpenenuts HANPSIKEHUE 0, OT COCPEAOTOUCHHON CUIIbI
N = 0,2 MH B touke M, Haxonsuieiica Ha riry6uHe Z = 2M U OTCTalo-

mieif OT IEHTPaNbHOM ocu Ha paccTosHun I = 2M.

1.6. Onpenenuth HampsikeHue G B Touke M, pacrojokEeHHOW Ha
r1youHe 2 Mot IOBCPXHOCTHU U HA 1 Mms CTOPOHY OT OCH, [0 KOTOPOU

neiictByer cuna P = 800 xH.

1.7. Onpenenuth HanpsbkeHUe B Touke Mo, Haxonasuecs Ha Ty-

6uHe 2 M OT NMOBEPXHOCTH TI0 OCH, MPOXOAAIIEH uepe3 HEHTp 3arpy-
KEHHOM KBaJIpaTHOM MJIOMIAJU, C YUYETOM BIMSHUS 3arPY>KEHUSI COCE/I-
HuX miomaaend (cm. puc. 1.2.). IHTEHCHUBHOCTh, PAaBHOMEPHO pacrpejie-

nennoit Harpysku Pg, = 0,2 mlla.

D
/ oc
CE LY . { VLYY YT
O e e AT e Ay
J N ) /Mo ' l
R S
00,10,
. .
, awo a0 | zoo0 | zp00) 200
. S 9 » - /, S—— o ‘ PP - # oveme ,J
| - | |
Puc. 1.2.

1.8. OnpenenuTs HaNpsKEHUE O; B Touke Mo, Haxods1Iecs Ha Ty-
OuHe 4 M OT OBEPXHOCTHU IO OCH, TIPOXOIAIICH Yepe3 IEHTP KBaIpaTHO-
ro pyHmamMeHTa ¢ y4eToM BIUSHUS coceaHero ¢pynmamenta (cm. puc. 1.3).
MHTEHCUBHOCTh PABHOMEPHOTO JABJICHUS IO TOAOIIBaAM (PyHIAMEHTOB

pasusierca Po. = 0,25 mITa.
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Puc. 1.3.

1.9. Onpenenuts HanpsiKeHUE O; B TOUKe M, jexalleld BHE KOHTypa
dbyHIaMeHTa U UMEIOIIEH CIIeTYIOIUe KOOPANHATHI:
x=4m,y =4m, Z=4 M.
dyHaaMEHT KBaJpaTHOU (POPMBI | = 2Mm, b =2m. PaBHomMmepHOE

nasnenre no nomomse dyrmamenta Pg. = 0,3 mIla. Hauamo xoop-
TWHAT — B IIEHTpe hyHAaMEHTa.

1.2. OIPEJEJIEHHE OCAJIOK OCHOBAHHSA

OCEII[Ky OCHOBAHHA MOXHO paCcCHUTATh PA3JIMYHBIMU MCTOHAaMH, HO-
CTOBCPHOCTDb U CTCIICHb TOYHOCTH KOTOPBIX OIPCACIIACTCA COOTBCTCTBUCM
IMPUMCHSCMBIX B HUX PACUYCTHBIX CXCM U IIPCAIIOCHIIOK, I[efICTBI/ITCJII)HBIM
YCJI0BUEM pa6OTBI I'PYHTOB OCHOBAHHIO. PCKOMGHI[yIOTCH CJICAYImue Me-

TOJbI ONIPEAECIICHUS OCAIKH.
a) Jlns coopyXeHWsi C IHUPOKUM (PYHIAMEHTOM, MPHU 3aJE€TraHuU

CKaJbl HYXE MOJOIIBHI (hyHIaMEHTA Ha TIyOUHE, HE TPEBBIIAIOIIEH TTO-

JIOBHMHY IIMPHUHBI PYHIAMEHTA, PEKOMEHIyETCsl TI0JIb30BaThCA (POpMYITOi

Sp(lC'-l - hm VPOC ' Spactt — hé P0C1

rac h — MOITHOCTB C)KUMACMOT'O CJIOA I'PYHTA,

Poc — naenenne, Buustomee Ha ocanky Poe = Popy - Pgy Py —
cpejiHee JaBlieHHe M0l NoA0MBOH (QyHIaMEHTa;
P; — npuponnoe nasnenue nox nogomsoil GyHaaMeHTa.
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0) MeTtoa MOCIOMHOrO CyMMHUpPOBaHHUS (MPU HAJIUYUU CIOUCTHIX
OCHOBAHUM C PA3JIMYHBIMU XAPAKTEPUCTUKAMH COKUMAEMOCTH ):

S=pyhn. (6) cm. CHulT 2.02.01.83
B) METOJ TPUMEHEHMUS PACUETHOM CXE€Mbl B BHJE JIMHEWHO-

nedopmupyemMoro (ynpyroro) ciioss KOHEUHON TOJIIIUHBI:
S=bPM z% . (7) em. CHull 2.02.01.83

r) METOJlT 3KBUBAJICHTHOIO CJIOSI PEKOMEHAYETCS MPUMEHSTh s
CPaBHUTEIBbHO HEOONBIMMNX (YHIAMEHTOB MPU HAJTUYUM OJHOPOJHOTO
OCHOBAHHUSI U MPHU CIOMCTOM OCHOBAaHUU C HE OYEHb OOJIHIIMMHU U3MEHE-
HUSIMH C)KUMAEMOCTH OTJEIBHBIX CJIOEB.

B cityyae oqHOpOHOTO IpyHTa!

Spacu — h Sm VP oc, (8)
rae hs — DKBUBAJICHTHBIM CJIOW IPYyHTA hs = Awb; b - mupuHa (QyHa-
MEHTA;

A® — xo>hGUINEHT KBUBANIEHTHOTO CJIOS, KOTOPBIH 3aBHCHT OT
XKECTKOCTH (pyHIaMeHTa U (HOPMBI €ro MOJOUIBBI, YUUTHIBAEMBIX KO3 (-
bunreHToM @ 1 K03HPUIUEHTOM OOKOBOTO PACIIUPEHUS

A=t
1-2u

3aganue no pasaenay 1.2
2.1. OnpenenuTh 0CaaKy OCHOBaHUS CILTOIIHOM K€CTKON (yHIaMEHTHOM

IUTHTBI pasMepamu co 3Hauenusmu pasusivu 0 = 15 M, | = 20 M, narpy-
’KEHHOW paBHOMEPHO paclpeesIeHHON Harpy3koil ¢ y4eToM COOCTBEHHOIrO

Beca ruiuThl P = 0,3 mlla. ['myOuHa 3a7105KE€HUS MOOIIBBI TTATHI h = 1,5
M. ['pyHTBI, clararonme OCHOBaHUE MPECTABICHBI ABYMS CIOSMU: cJIor Nel

o 3.  — . — -
— CYTJIMHOK IJIaCTUYHBIN. [» = 18 xkH/m , € — 0,70, My = 0,001 mlla

1 — . Ad vl
, MOIIIHOCTb h]_— 7M, ciaoi Ne 2 — U3BECTHSIK TPpCIIUHOBATHIN MOIITHOCTBIO

h2 =20Mm, R. = 20 mIa.

2.2. Onpenenuth OCaaKy OCHOBaHMS (DyHAAMEHTA IUIMTHI, MUMEIOIIEH
pasmepst D = 10 M, | = 12 M3 h = 1 M. ['ny6una sanoxernns N = 1 M.

CpenHee maBiieHHe 10 MOJOIIBE (PyHIaMEHTA Pcp = 0,4 mlla. Ctpourens-
Has IUIONIAJKA CIIOXKEHA JIBYMsI CIOSIMU TpyHTa: ciao Ne 1 — mecok menkuii
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MONTHOCTBIO PABHOM h1 = 5M; 7. =19 KH/MB; e = 0,6;
mp = 0,002 mIla™; cioit Ne 2 — ckalbHBI TPYHT.

2.3. Onpenenuth 0CaJKy OCHOBaHUS (PYyHIAMEHTHOW IUIUTHI, UMEIO-
EW pa3MeEpPBI b=5m; |8 m. ['myOuna 3amoxeHus h= 1,5M. Cpexn-

Hee JaBJIeHUE MO MoAoIIBe PyHIaMeHTa Pcp = 0,2 mIla. CtpoutensHas
IUIOILIAJKA CJIOKEHA JABYMS CJIOAMM rpyHTa: ciaoil Ne 1 — rimnHa niactuy-

masg 7 = 19 KH/M3; Eo =12 mlla, MOIITHOCTHIO, paBHOM hl =8 m;

cioit Ne 2 — mssectusk R, = 30 mIIa.

2.4. OnpenenuTh 0cagKy OoCHOBaHUA QyHJIaMEeHTa pa3MepamMu
b=4m; | =6 M u r1yOMHOM 3aJI0KEHUS h= 1,0 M. Cpennee nas-
JIeHUE TI0 mojomBe pyHIaMEHTA Pcp = 0,25 mIIa. ['pyHT OCHOBaHUs —
CYTJIMHOK 3HAYMTEJIbHON MOIIIHOCTH C )+ = 19 kH/™® u

Eo — 10 mlla. 3azlaqy pelunTb METOAOM JJICMCHTAPHOI'O CYMMHUPOBAHUA.

2.5. OnpenenuTh 0cagKy OCHOBAHUS JIEHTOYHOTO (PyHIaMEHTA IIH-
pUHOUN b=2Mu rIyOMHOM 3aJI0KEHUS h= 1,0 M. Cpennee napnenue

1o/ OA0IIBOU (yHIaMEeHTa Pcp = 0,2 mlla.
CrpoutenbHasg IUIONIAJKa TMPEACTABICHA JIByMs CJOSIMH TpYyHTa:

cioiNel — cynech h1 =SMm; .= 18 KH/M3; Eo = 8,0 mIIa; cnoit Ne2
— IJIMHA h2 = 10M; =19 KH/M3; Eo = 15,0 mlla.

2.6. O1ieHUTH O0CaKy OCHOBaHUS (PyHIaMEHTa pa3MepaMu
b =2m;
| = 3m. Harpyska ra dynnament Ny = 1000 kH. Bec pynnamen-

Ta qu, = 280 xH, Bec rpynTa Gzp = 220 xH.
['pyntsr: Cioii Ne 1 — mecok Menkuit;

hy =4 wm:; » =18 xH/m*; e = 0,6;
Eo = 20,0 mIla; Cioit Ne 2 — rauHa miacTUdHas h2 = 8; P = 18,5
KH/M3;

E, = 10,0 mITa. T'pynTOBHIX BOX HET.
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2.7. OnpenenuTh 0CagKy OCHOBaHHS PyHJIaMEHTa pa3MepamMu
b=2M,;|=2Mu r1yOMHON 3a710KEHUS h = 2,0 M. Jlapnenue
oI MOJOIIBOM Pcp = 0,3 mIla. OcHOBaHHE CIOKEHO MECKOM Cpe-
HEW KPYIHOCTHU paBHOE Yq = 26 xH/m’;

7. =19 kH/™M®; e = 0,6, Eq = 18,0 mIIa. VI'B na rny6une 4 M ot
MTOBEPXHOCTH 3EMIJIU.

2.8. OnpenenuTh 0CaJIkKy OCHOBAHUS JICHTOUYHOTO (PyHJIaMEHTa IIIH-
pUHOU

b=2Mu TIyOUHON 3aJI0KEHUS h = 2,0 M. JlaBnenue mox mo-
nowsoii pynnamenta Py, = 0,2 mlla.

['pynThl ocHOBanus: ciord Ne 1 — cyrnmHOK hy =4 m;, » =19
kH/m; E, = 12,0 mIIa; J..= 0,5; croit Ne 2 — CyIIECh h2 =2M; 7 =
18 KH/M3; Eo = 11,0 mIla; cioit Ne 3 — riamHa; h3 =2 M; /. = 19
kH/M%; E, = 12,5 mlla.

2.9. OnpenenuTh OCajKy OCHOBAaHMS KBaJpaTHOrO (pyHIaMEHTa CO
sHaueHnsMu 0 = 2 M, h = 1,0 M u cpenHuM naBneHHEM MO MOIOMI-
BOM (pyHIaMeHTa Pcp = 0,2 mIIa ¢ Y4YETOM BIIUSIHUSL cOCeHEro (pyHIa-
MEHTA pa3MepaMH PaBHBIMU bx|=22Mu r1IyOMHOM 3aJI0KEHUS h
= 1,0 M, cpeaHee HaBJICHUE I0J IMOJOLIBOM KOTOPOrO PABHO P ;p -
0,3 mIla.

Paccrosinne Mexay ocHoBaHusiMH (yHIameHToB L = 3 M. I'pyHT oc-
HOBAHUS — IIECOK MEJIKUM, CPEIHEN TIIIOTHOCTH C

. =19 kH/™®; € =0,7; E; = 12,0 mila.
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1.3. OIIPEJIEJIEHUE PASMEPOB ®YH/IAMEHTOB HA
ECTECTBEHHOM OCHOBAHHH

Omnpenenenne pa3MepoB (PyHIaMEHTOB Ha €CTECTBEHHOM OCHOBAaHHHU
MIPOM3BOJIUTCS M3 pacuera Mo 2-my NpPEeAEIbHOMY COCTOSIHUKO — MO Je-
dbopmanusM — 71 PyHAAMEHTOB IIEHTPAJIBbHO U BHEIEHTPOHATPY>KEHHBIX
U3 pacyera 1o 1-My npenenbHOMY COCTOSIHHIO — IO YCTOMYMBOCTH — MIPHU
pacuete GyHIAMEHTOB Ha TOPU30HTaIbHbIE HArpy3Ku. [Ipu »TOM B mepBoM
CJIy4ae JOJKHO BBITOJHATHCS YCIOBUE:

P< R — 1151 neHTpanbHO Harpy>KeHHbIX (PYyH/IaMEHTOB.

3aganue nmo pasaeay 1.3

3.1. Ompeaenuth pazMepsl IEHTPAIHHO HATrpy>KEHHOTO (DyHIaMEHTa
MOJI KOJIOHHY 0€3 MOABAJIBLHOTO KECTKOTO 37aHus, MPEAaloero Ha OCHO-
panne Harpy3ky N = 800 kH. OcHoBanue cllokeHO ¢ HOBEPXHOCTU Ha
3HAYUTEIIbHYIO TIYOMHY TIECKaMH CpPeIHEH KPYIHOCTH CO CIICAYIOIIMMHU
XapaKTEepUCTUKAMU:

on = 32° C;; = 0,002 Mna; y = 18 xH/m*; rny6una 3amosxe-
Hus PpyHIaMeHTa

h= 1,5M. KosdpdurmenTsr My = |,.2; m, = 1; Ky =1,1.

3.2. OnpenenuTh MUPUHY JEHTOYHOTO (PYHIAMEHTa MOJ| CPEIHION
CTeHy OecrojBasibHOTO 3AaHus. Ha hyHaaMeHT AeiicTBYeT Harpy3Kka

N;; = 300 xH/m nor. ['my6una 3anoxenust pysaamenta N = 2 M. Oc-
HOBAHME CJIOKEHO BOJOHACHIIIICHHBIMU IBIJIEBATHIMU MECKAMU OT TTOBEPX-

HOCTH Ha 3Ha‘-II/IT€J'IBHYIO FJ'Iy6I/IHy CO CJ'IGI[y}OI]_II/IMI/I XapaKTepI/ICTI/IKaMI/IZ ¢
= 28°; Cy, = 0,003 mI1a; ), = 18 xH/m’;

e = 0,7. Ypoenb rpynToBbIx Bog Ha 1 M BbIiIle HOIOIIBEI (yHIaMEHTA.

3.3. Ha3Hauuth T71yOMHY 3aJI05)KEHUSI U ONPEICTUTh MHUPUHY JICHTOY-
HOTO IEHTPAJIbHO HArpy>KeHHOTO (yHJAaMEHTa IOJl CPEAHIOI CTEHY Oec-
MOJBAIILHOTO 3/1aHusA. [ pyHTB OCHOBaHUsA cienyrommue: ciaon Ne 1 — cy-

IJIMHOK TYTOIUTACTUYHBIN Y| = 18 xH/m; C; = 0,015 mIla;

on = 18°; e = 0,7; Mousocts ciost h1 = 1,4 M; cnoii Ne 2 — necok
CpEIHEN KPYIMHOCTH CO 3HAYCHUEM

e =0,6; Y= 19 KH/MZ; C, = 0,002 mI1a; on = 32°; momHocTh

CJI041
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h, =12 M. Ha dyrmament neiicryer Harpyska Ny = 400 xH/m nor.

3.4. Haznauuth r1yOMHY 3a7105KEHHUS U ONPEACIUTh pa3Mephl QyHaa-
MEHTa MO0/ KOJIOHHY B O€CIOJBAJILHOM IMPOMBIIUICHHOM 3AaHUM. CTpOu-
TeJIbHAS TIJIONIAKA CO CIIOKOMHBIM pebeoM CI0KeHa CI0SMH TPyHTa:

YEPHO3EM h= 0.4 m; = 14 xH/m;

CynecCh IIacTu4HasA @ = 190;

C), = 0,011 mIa; = 18,5 kH/mZ; Ro= 0,2 mIIa;
E> = 10 mIla; momsocTs h2 =1,5 m;

CYIJIMHOK MATKOIUIACTUYHBIA @] = 21°;

C|| = 0,019 mlla; y = 19 kH/mZ; Ro - 0,15 mlla;
MOIIHOCTh paBHA h3 =4 M,

[JIMHA TYTOIUIACTUYHASA (|| = 24°;

C)) = 0,022 wmIIa; p;; = 19 kH/m*; Ry = 0,2 mIla;

MOIIIHOCTb h4 =6 M.
Harpy3ku, neicTByOIINE Ha KOJIOHHY CO 3HAYEHUSIMU:

N, =500 xH/m mor; M,; = 150 xHm; Q = 80 kH.

3.5. [logoOpaTh mMUpUHY JEHTOYHOTO KaMEHHOTO (DyH/IaMEHTa, 3a510-
JKeHHOro Ha riyOuHe N = 2M 0T MOBEpPXHOCTH 3eMITH U HATPYKEHHOTO
BeprukanbHoii Harpyskoir Ny = 500 xH/m nor, npunoxenHoit ¢ skc-

nentpucuterom € = (0,12 M. PacueTHoe conpoTHBIEHHE TPYHTa OCHOBA-

mus R = 200 xIla.

3.6. IlomoOpaTe pa3mepsl NPSMOYTOJBHOW TOAOMIBE (yHIaMEHTa
Kene306eToHHoN KonoHHsl Harpyska, pasras Njj = 1850 xH npwuo-
»keHa ¢ sxcuentpucurerom €y = 0,45. Iy6una 3anoxenns gpynnamenra
hqb = 1,5 M. Ornomenne cropon nogomssr N = 0,75. Pacuernoe co-

npoTuienue rpyHToB ocHoBarus R = 250 kITa. Pa3meps! mogo6pats u3
YCIIOBUU

Pmax — 1,2 R; I:)min >0.
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1.4. CBAUHBIE ® YH/IAMEHTBI

Hecyiasi cnocoOHOCTh CBail IO TPYHTY OMpPEACISETCS TPEMSI METO-
JaMU: TPaKTUUYECKUM 10 (opMysaM, CTaTUYECKUMH U JUHAMHUYECKUMU
UCIIBITAHUSAMM CBail. MeToiMKa onpenesieHusl HeCyIe cnocoOHOCTH CBau
no rpyHty nana B CHUII 2005 r. IIpu pacyere n npoeKTUPOBAHUU CBau-
HOTO (PyHJaMEHTa HEOOXOJAMMO YUYUTHIBATH CIEAYIOIIME OCHOBHBIE TOJIO-
KeHus: a) (haKTUYECKasi Harpy3Ka Ha MPOCKTUPYEMYIO CBaIO JOJKHA ObITh
MEHBIIIE PaCYETHON HECYIlleW CIOCOOHOCTH €€

N<Fq, 9)

i€ Ui LeHTPalIbHO HArpyKEHHOTO (PyHJaMEHTa:
N, +G, +G,
N=——t (10)

rae No — pacyernas Harpyska OT HaJ3eMHOM 4acTH 31anus; G, — Macca

pocTtBepka; G, — Macca cBait; I — KOJIMUECTBO cBail B PyHIaMEHTE.

[Ipn KpaTKOBPEMEHHBIX HATrpy3Kax JOIYCKAETCS MEPErPy3Ka KpauHUX
cBail Ha 20%. Pa3Huna Mexay MakCUMaJIbHO U MUHHMAJIbHO Harpy>KeH-
HBIMHU CBasiMH HE JIOJDKHA NPEBBIMIATH COOTHOmEHus 3:1. CBan, B KOTO-
PBIX OT JIEUCTBUS 3HAKOIIEPEMEHHBIX CHJI BO3HMKAIOT PACTATUBAIOLINE
YCWJIHSI, TIPOBEPATCA HA BbIICPrUBaHUE U3 rpyHTa. [Ipn Hanuuuu 3HAYH-
TEJIbHBIX HAKJIOHHBIX CUJI MPEANOYTUTEIbHEE YCTPONUCTBO (PyHIAMEHTA U3
HAKJIOHHBIX U KO3JIOBBIX CBAM.

a) CpenHee HaBJI€HHWE IOJ] MOJOIIBOM YCIOBHOIO TPYHTOCBAaWHOTO
MaccHuBa JIOJKHO OBITh MEHBIIIE PACUETHOTO JJABJIICHUSI HA TPYHT.

[Ipu neHTpasIbHOU HArpy3Ke:

N+G,+G, +G,,

P= = SR’ (11)

yen

rae G, — Macca rpyHTa B 00bEMe TPYHTOCBAMHOIO MacCHBA,;

Fycy — TUIOIIA/B YCIOBHOTO (DYyHIaMEHTA,;

R — pacueTHOEe COMPOTUBIICHUE TPYHTA B YPOBHE OCTPHUS CBail.

0) PocTBepkH BBIMOJHSIOTCS U3 MOHOJMTHOTO WJIM COOPHOTO KeJe30-
oetona. [Ipu oTHOIIEHNM IJTMHBI K BBICOTE HEe Ooiee 4:1 pocTBEpK OTHOCST
K JKECTKMM. BbICOTa poCTBEpKa Ha3HAYAETCSl U3 pacuera Ha MPOJABIIMBA-
HUE WU TI0 KOHCTPYKTUBHBIM cooOpakeHHsl. [10 KOHCTPYKTHUBHBIM YyCIIO-

BUSIM hp > h0+0.25 (M), ro ne menee 0,3 M (Ng — Bemmuuna 3anenxu
CBau B POCTBEPK). ApMaTypa pOCTBEpKOB NOAOHpAETCs U3 pacyera Ha W3-

ru0. MuHUManbsHOE apMUpPOBaHUE JJIs1 OETOHA
M 150+200 — 1%; M 300 o 1,5%.
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[Tocne onpeneneHust BBICOTHI POCTBEPKA KOPPEKTUPYETCS JITTMHA CBAA.
B Ny4MHUCTBIX T'PYHTaxX MEXAY IOJOMBOW POCTBEPKA M MOBEPXHOCTHIO

rpyHTa npeaycMarpuBaetcs 3asop He Menee (0,2 M.
B) Pacuer cBaiiHbix (hyHIaMEHTOB 1O eOopMaLIUsIM MPOU3BOJIUTCS U3
YCJIOBUSA:

S<[S], (12)
rje S — ocajika yCJIOBHOTO IPYHTOCBAaiHOIO MacCHBA.

3ananue o pasgeay 1.4
4.1. OnpenenuTh HECYIIYH cIOCcOOHOCTh 3abuBHOM cBam C 10 — 30,

3arny6nenHoi HkHEIM Koo Ha (0,5 M B kxpymHOO6TOMOUHBIH TPYHT C
TJIMHUACTBIM 3aIT0JIHUTEIEM TBEPIOU KOHCUCTECHIUH.

4.2. OnpenenuTs HECYIYHO CIIOCOOHOCTh HAOMBHOM CBau AUAMETPOM
o = 0,5 M, zanenannoii B ckanbHbIA rpyHT Ha Tiyouny (0,8 M.

4.3. OnpeaenuTb HECYIIYIO CIIOCOOHOCTH KeJ1Ie300€TOHHON 3a0UBHOM

ceau CY 7-30, 3a6UTOl ¢ MOBEPXHOCTH 3€MJIM Ha ITyOuHy 7/ M, B cleay-
IOIINX UHXEHEPHO-TEOJIOTHYECKUX YCIOBUSX:

cioit Ne 1 — CyrimmHOK ¢ 4epHO3eMOM h, = 0,5 m;
cioit Ne 2 — cyrinmuHoK JL: 0,7, h, =2 M;

ciout Ne 3 — rinuHa JL: 0,4; h3 =3 Mm;

cioit Ne 4 — rmmma J; = 0,2 h4 =10 m.

4.4, OnpenenuTh HECYIIYI0 COCOOHOCTh 3a0uBHOM cBan C 14 — 35,

norpyxenHoit 3abuskoit Ha 14 M. I'pyHTHI, Mpopesaemele cBaeii, ciemy-
IOLIIME:

ciioit Ne 1 — mecok menkwuit peixisiii N = 5 M;
c11oif Ne 2 — CYTIIMHOK MATKOILIACTHYHBIH J| = 0,6; h2 = 4M;
cioii Ne 3 — cyrimnok Tyromnactaunsii Jj ~ 0,3; h3 =4 Mm;

cinoit Ne 4 — mecok KpyInHBIN TIOTHBIN hy=5m.
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2. CTATUYECKUE PACYETBI I'PYHTOBBIX IIVIOTUH

2.1. PACYET YCTOHYHBOCTH OTKOCOB IIJIOTHH U3
I'PYHTOBBIX MATEPHUHA/IOB

[TpakTHueckre METOMIbI pacdyeTra OCHOBBIBAIOTCSA I OCCKOHEYHOIrO
HOJIYTIPOCTPAHCTBA NMPU HEM3MEHHBIX TPYHTOBBIX XapaKTEPUCTUKAX.

[TpaHauip HaIIe TEOPETHUYECKOS PEHICHUE JUIS IUIOTHHBI, Harpy3Ka
KOTOPOH paBHOMEPHO pacrpe/iejicHa Ha OCHOBAaHHMHM OTHOCHTEIBHO OCH
V¥, On Beigenun 4 3061 (puc. 2.1):

1 — 30Ha aKTMBHOTO COCTOSIHWMSI PaHKWHA, TJIe JIMHUU CKOJBKCHHS

HAKJIOHEHBI K BEpLIMHAM MO yriioM Tt/2 — @/2;
2 — 30Ha MAacCCUBHOI'O COCTOSIHMSI PaHKkWHA, Ti€ JUHUMU CABUIa HAKIIO-

HEHBI K TOPU30HTAIH TI0J yTiioM 7t/2 — (|)/ 2;

3 — 30Ha paJMKAIBHBIX CIBUIOB, COCTOSIIIAS U3 ABYX CHUCTEM JIMHUM:
paauaibHBIX, BeepoM BhIXoaamux U3 Touek C u D u B Bume gorapudpmu-
YECKUX CIUPAJIEH;

4 — 30Ha pAacCIOJOXKEHA IOJ TPEMs IEPEUHMCIECHHBIMU BBILIE, B HEU
HaOJII0/TACTCSI COCTOSIHUE YIIPYTOro paBHOBECHS.

Taxkum oOpazom, ecnu gaBieHre P BBI30BET CKOJIbKEHHE, TO OHO Oy-
neT npoucxoauTts no auauu DME.

Puc. 2.1

Ecnau paccMoTpeTh peanbHbId OTKOC, TO CKOJBXEHHE MOXKET MPOHC-
X0auTh OO0 110 moBepxHocTh (muHusS FM’C), mu6o ¢ pa3psIBoM B OCHO-

Banu (rimyounHoe no auaun AME) nmokasano Ha puc. 2.2.
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M2 C E

Puc. 2.2

[lycTh NMHUS CKOJIBXKEHUS MPEACTABISIET COOOM AYry OKpPY>KHOCTH.
3anaya CBOAUTCS K OTHICKAHUIO PaJyca U IIEHTPA OKPYKHOCTH.
Pa3zobbeM 00beM TI'pyHTa, OTPAHUMYCHHBIA JIMHUEH CKOJIBXKCHHS, Ha

BEPTUKANBHBIE CIOM TOMIMHON A. OOpaTUM BHMMaHHE HA OJMH W3 HUX.
ITycte § — LeHTp TsKECTH OHOrO ciosl, V — ero oobveM, a d — ero o6bem-

Hasl IUIOTHOCTh. 3HAUNT, BeC paccMaTpuBaeMoro cios P = V-d.

DTa cujia noxXoauT uyepe3 Touky M u MOoKeT OBITh pa3yio’KeHa Ha HOP-
MalibHY10 cocTaBisitonyo N u kacarensHyto T. 3Hauenue T — cuia, KOTO-
pas CTPEeMHUTCS BBI3BaThb CKOJbXKeHHE cios. O0o3HaunM depe3 | myry
OKPY>XHOCTH, Ha KOTOpYIO nercTByer T.

CKOJIb)KEHHUE HE MTPOU3OMAET, €CIM CHIJIbl NMPOTHUBOACHCTBUS OyayT
MPOTUBOIIOIO0XKHBI TI0 HarnpapieHuto K T, 0ynyT Oonbiiumu, yem 7. K Hum

otHocsaTcs cunbl Tpenus — NtQ@, rie @ — yron BHyTpeHHero Tpenus B

rpyHTE, ¥ CHIIbI, BBI3BaHHBIC ciieruiennem, — C*l, e ¢ — cuennenne na
CAUHUILY ITIOBEPXHOCTHU.

Takum >xe 00pa3oM MOBTOPUM BCE 3TU PaCCYKICHUS ISl BCEX CIIOEB.
JlormycTuM, 4TO @ U ¢ IOCTOSIHHBI BIOJIb JUHUM CKOJIbXKEHUSA. B pacuerax
OyJleM CUMTaTh HE3HAYUTEIbHBIM TPEHUE MEXKAY OTACIbHBIMU CIOSMH.

B 3Tux ycnoBusix o0beM rpyHTa, OTpaHUYEHHBIA JTIMHUEW CKOJIbXKe-
HUsI, OCTAHETCSI HEMOABUXKHBIM, €CIIM CyMMa ITACCUBHBIX CHJI IIPEBBILIAET
CYMMY aKTUBHBIX CHII.

ITaccuBHBIE CUIIBI LISl BCEX CJIOEB MOKHO 3aIMCAaTh!

> (N tge-)+> (c:l), a akrupusie — > (7). (13)
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CrenoBaTeIbHO COCTOSIHUE PABHOBECHS BBIPAXKAECTCS HEPABEHCTBOM
2N 1gp)+2(Cc)>2(D). (14)

Ecnu @ u € BenuuuHbI IOCTOSHHBL, TO NEPBBIN WIEH MOYKHO NpeCTa-

BUTh tg(I)'Z(N)'F C-L. O603HaunM uepes L obmyto mmuny nyru AME
L=>. ). (5

Koaddumuent 6e30macHOCTH IJI 3TOU TyTH:

o = (19p- > (N)*+c-L)/2(T). (16)

byneMm mckath moJsioxkeHue MeHTpa OKpykHocTH O u panuyca I, pu

YCJIOBUH MUHUMH3AIUU K03 puiinerTa 6. MUHUMAJIbHBIA G Ha3bIBACTCS
kpuTHideckuM. CTaOMIBHOCTh OTKOCA IUIOTHHBI paccMaTpUBaeTCs obecIie-
YEHHOM, eCIu KOA(PhUIMEHT 0€30IMacCHOCTH ISl KPUTUUECKON AyTH OyaeT

0, >1,5. B HEKOTOPHIX CIydasx OH MOXKET OBITh IIOHIKEH 110 1,3, a HHO-
I'/1a U MOBBIIICH 70 2.

Koaddumuent 6e30macHOCTH OMpenesieTCs B IPoIeccax CTPOUTEIb-
CTBA, HATIOHCHNS BOJIOXPAHHITHIIA H B paboueM peKUMe IIOTHHBI.

tg'-.F'

A T8 DKy RHOC T
CKONEAEHNA

P=vdl

Puc. 2.3

Ecmu I'PYHT IUIOTHHBI BOJOHACBIIMICH, TO CJICAYCT YYUTLIBATH

HEUTpaJIbHOE NaBjcHUE P:
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o = (g (N- pl) + c-L)S (T). (17)

P, Oynyun eIMHUYHBIM JaBJICHUEM B TOUke M, clienyeT yMHOXHUTH Ha
JIJIAHY TyTH l.

3ameuanue 1
[Ipu pacuere ) (7T) cienyeT y4uThIBaTh, YTO ATa CyMMa ajireOpanye-
CKas, T. €. CIIpaBa OT BEPTUKAIBHOIO paauyca T JelCTBYET B MPOTUBOIIO-
JI0’KHOM HAITPABJIEHUU U CYMMHUPYETCS C MPOTUBOIIOJIOKHBIM 3HAKOM.

3ameuanue 2
IIpu pacyerax Mbl CUUTaIM, YTO OTKOC UMEET OJIMHAKOBBIA HAKJIOH IO
BCEW JUIMHE. Ha mpakTHUke yroy HakJI0Ha OTKOCA MOXKET U3MEHSATHCA.
[Tpu BbIYKCIEHUSX Beca P OTIenbHOro ciiosg yaoOHOo OpaTh BbicoTy H

3TOr'0 CJIOS IO BEPTUKAIU, IPOXOAALICH dyepe3 ueHTp Tskectu J u 3ame-
HHUB BEC NCTHHHOTO CJIOSl Ha BEC CJIOS BHICOTOH H M TOMIINHOM A,

B 30He rpyHTa npu nocrosuaoM 3Hauennn 0 umeem Y(P)=1-d-Y (H)
JoHa 2
l JoHa 1

CpaBaum TpeyroiabHuku co croponamu H H’ H’’u NPT. Onn nono6-
Hbl, mosromy N/H’=T/H” = P/H = d-A. CnenoBarenbHo,
2. (N)=2-dY(H); Y(T)=2-d-3H”).

[Ipu pacueTrax UCHOIB30BAIM U3MEPEHHS B TPUHATOM Maciutabe H’ u
H” u cymmupoBanm ux.

Ecnau myra ceder paznuyHble 30HBI, TO H COCTOUT M3 ABYX OTPE3KOB

H; u H,, coorBeTcTBeHHO /U1 30H 1 M 2, 3HAYUT, €CTh CBOM 3HaueHusd Hq’;
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H.” u H,’; H,” otkyna BeiTekaer: aas 1-oii 30ub1 Y I(N) = A-d1-> (HI’);
21(T)=2-d1-3(HI”).
Jast 2-oii 30HbI Y 2(N) = 2-d2->(H2°); > 2(T) = 2-d2-> (H2”).

Ompvickanue yeHmpa Kpumuieckou OKpYyICHOCMU
Panee MBI OTMETHIIM, YTO HEOOXOJAMMO HAWTH KPUTHUYECKYIO OKPYIXK-
HOCTbh, KOA(PUIIMEHT 0e30mMacHOCTH ISl KOTOpOM MHUHHUMAaJCH. 3ajaya
pelieHa OTAeIbHO JUIsl TOBEPXHOCTHOTO U IITyOUMHHOTO pa3phiBa.
OKpy>KHOCTh MPOXOAUT uepe3 Touky D orkoca AD. @ennuuu uzyuni

3aj1aqy Ipu @ = 0 u pasnuunbIX 3HAaYeHMSIX yria oTkoca |. OH ompeerin
3HA4YCHUE yrja ﬂ = 25°, xoTopHIii onpeenseT HanpaBIeHHe paguyca I i
yrna & = 35°. Dty 3HaueHNs MOTydYeHH! [T BEPXOBOTO OTKOCA C YKIO-
oM My = 3 u mmzosoro — My, = 2-2,5. M3menenue YKJIOHA OTKOCOB OT
1 1o 5 ne usmenut @ u B 6onee uem na 2 — 3°. Ho 3Tu 3Ha4eHus coor-

BETCTBYIOT HieanbHoMy ciy4aio @ = O (puc. 2.5).

llosepxnocmHuuwiii paspule

Puc. 2.5

B peanbHOM 3a/1a4u€ UEHTP KPUTUUECKOW OKPYXKHOCTH JICKUT BHYTPH

yrna) = 20°. JI71d ero mocTpoeHus clieAyeT MPOU3BECTH HECKOJIBKO pac-
YETOB BJOJIb OMCCEKTPHUCHI ITOTO yIJIa M 3aT€M MOCTPOUTh TpauK U3Me-
HCHHS © BAOJb 3TOTr0 JIyya.
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Puc. 2.6

3aTeM qCcpe3 MUHHUMYM ATOU KpHBOfI CJICAYCT IMPOBCCTU IICPIICHAUKY-

JSIp K OMCCEKTPUCE U BHOBb PACCUMTATh HECKOJBKO 3HAYCHUN O ISl pa3-
JIMYHBIX TICHTPOB. MIcTHHHBIH 1IeHTp JeKUT B Touke O (puc. 2.6).

1 nybunnsiii paspwis
[{eHTp OKpPY>KHOCTH B 3TOM CIIy4ae pacroyiaraetcs OJu3 BEpTUKAIIH,

npoxoziieii uepes nentp M orkoca 4/. B cinydae ¢h = O wenrp oxpyx-
HOCTH PACIIOJIOKEH HAa 3TOM BEPTUKAIM, KOTOpasi IPOXOIUT Yepe3 Cepeau-
HY OTKOCA.

ITycts L — nqmuHa ayru ckosbxkeHusi, P — Bec 0G10ka, orpaHUYE€HHOTO
3TOM OYTOW, a — JJIMHA pblyara Beca o oTHomeHuro K ueHrpy O. Ilono-
KUTEJIbHBII MOMEHT, KOTOPBII CTPEMUTCSI pa3BEPHYTh OJIOK BOKPYT TOUKHU
O, M = P a. OTtpunarenbHblii MOMEHT, YAEPKUBAOIIMNA €ro Ha MECTE, pa-
BeH M =r L C, rie ¢ — cueruieHue rpyHTa
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Puc. 2.7

CrnenoBaTenbHO, KO3 GHUITMEHT 0€30TTaCHOCTH
— AL A=
o=M"/M=r LC/P a.
[TepeMecTnM ceiiuac OKpYKHOCTh CJI€Ba HANpaBO Ha pacCcTosiHuE Aa U

OoIpCaACIINM KOB@)(I)HHHGHT 0e30IMacHOCTH O JJIs 9TOI'0O HOBOT'O ITOJIOXKCHMUA.
Takoe NEPCMCIUICHUC MOKHO 3aMCHUTb CMCIHICHUCM OTKOCA, IapaJlJICJIIbHO

caMoMy cebe Ha Aa CIIpaBa HaJIEBO. B 3TOM ciydae Jyra CKOJIbXEHUS HE
1
U3MEHUTCS U 3HAaUUT M~ ocTaeTcsl MOCTOSTHHBIM. A MOMEHT M yBeIW4YHUBa-
141 N
ercs 3a cuer Beca AP mapannenorpamma AJA°/]°, HO ¢ JIWHOM pblyara

a/2, HaPaBIIEHHOTO B CTOPOHY, MPOTUBOIOJIOKEHHYIO @ . CiaenoBaTenb-
HO, aKTUBHBIM MOMEHT M ymenbiaetrcs Ha AP a/2 n ko3 duiiueHt 6e3-
OIIACHOCTH 6~ > 6.

[IpoTBOMONIOXKHOE MEpPEMEIICHUE, TPUBOsAIIEe OTKOC A/] B Allﬂll,
OKas3bIBaeT, 9T0 M' 0CTAeTCs IIOCTOSHHBIM, a Bec yMeHbIaeTcsa Ha AP.

JInuHa peryara 3Toro Beca a/2 , U ero HampasieHue coBrnagaer ¢ @. Cie-
noBaTeabHO, M ymeHbIaeTcs Ha AP a/2 v HOBBIN KOd(duIMeHT 6e3omnac-

11
HOCTU O = O.
3HauuT, Ipu @ = 0, IICHTP KPUTUYCCKON OKPYKHOCTH HAXOJUTCS Ha
BEPTHUKAJIH, POXOAIICH Yepe3 CepeIMHY OTKOCA.

IIpu @ # 0 crnenyer onpenenuTh HEHTP KPUTUUECKOH OKPYKHOCTH,
JIe)KAIIEeW Ha 3TOM BEPTUKAIIM, a4 3aTEM HA TOPU3OHTAIIU, IPOXOIALICH Ue-

pe3 3TOT UEHTP MUHUMU3ALUMU 0. JlJIs LHEHTPOB, JekKalUX Ha 3TOU rOpHU-
30HTAJIH, ONPENIEIIAEM MTOJ0KEHNE HCTUHHOTO LIEHTPA.

HamoMHMM HEKOTOpBIE (OPMYJIBI CBSI3U MEXIY Pa3IMYHbIMU Xapak-
TEPUCTUKAMMU:

179



?=P 95 Ps=pcY;
y =7s (1-n) (1+w);
Yso = (s — ) (1= 1);
Vaat =ps (1 —1) +pu N,
rae Yy Pwy Ps — yz{enLHLIﬁ BEC IpyHTa, BOAbI U yI{eJILHLIﬁ BE€C 4YaCTHuIl
IPYHTa COOTBETCTBEHHO N — HOPUCTOCTH, W — €CTECTBECHHAs BJIAJKHOCTb,
Ysbs Ysat — YACIbHBIA BEC BO B3BEIICHHOM COCTOSSHUE W B HACBIILICHHOM BO-
JIOM.
[Tpu HaChIEHMX BOAOW YTOJI BHYTPEHHETO TPEHHUS (9 YMEHBIIIACTCS HA
20, a ClLCIUICHUE C - HA YMCJIICHHOE 3HAYECHUE 0,0l - 0,02 mlla.
Honyctumbie koddduimenTsl 0e3omacHOCTH (KO3 PUIIMEHTHI 3ama-

ca), IpuBEICHBI B Ta0J. 1 B 3aBUCUMOCTH OT YPOBHSI OTBETCTBEHHOCTH JIJIsI
OCHOBHBIX Harpy30K

Tabauma 1
YpoBeHb O0TBET-
CTBEHHOCTH 1 11 111 1Y
Koopumuent |1,30-125)120-1,15/1,15-1,10 | 1,10-1,05
3amaca

Ecnu Her cBeneHuit 0 (U3NYECKUX XapaKTEPUCTUKAX TPYHTOB OCHO-
BaHUU U IJIOTUHBI, MOXHO 32 OCHOBY B3SITh CJICIYIOIINE 3HAUEHUS Ta0JI. 2

Tabmnwniia 2
Haumen. | ps P, n (po C(MIlIa) Ky W
rPyHTa | T/M /M’ M/CYT
[muma  [2,7-2,8(1,95-2,2/0,4-0,6 | 15 |0,04-0,05](1-5) 10”| 0,20
CyrmuHok | 2,7 20 |0,4-05| 18 |0,03-0,04|10" - 107 0,15
Cymecs | 2,6 2,1 0,4 20 [0,005-0,01 5-10 | 0,10

ITecox 2,62 1,7 0,4 34 - 10-20 0,5

I'paBe- 2,65 | 1,75 0,4 [33-40 - 10 - 50 0,3
JINCTO-
raJIeyH.
I'PYHT

Kpymrao06-| 2,65 1,7 0,4 |40-45 - >50 0,2

JIOM. TPYHT
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2.2. IPOEKTHPOBAHHUE II/IOTHH U3 I'PYHTOBbBIX
MATEPHAJIOB. OIIPE/IEJIEHUE IIOIIEPEYHOI O ITPOOUITA

BonoxpaHunuina Ha MECTHOM CTOKE CO3HA0TCS MPU MOMOIIU 3EMJTISI-
HbIX IUIOTHH. [IpH MpaBUIBHOM CTPOUTENBCTBE M AKCILTyaTallMM CPOK
CITY>KObl 3eMJISTHON TUIOTHHBI MPaKTUYECKU HeorpanudeH. Haubonee miu-
POKO€ MPUMEHEHHUE MPU CTPOUTEIHCTBE BOJOXPAHWUIIMIIA HAa MECTHOM
CTOKE UMEIOT OJTHOPOJIHBIC 3eMJISIHbIE CITa00(UIBTPYIOIIUE TPYHTHI, CPE/I-
HUE U JieTKue CyriuHKU. [Ipu BO3BEJIeHUM MJIOTUH U3 BOJOMPOHUIIAEMBIX
TPYHTOB JJI1 YMEHbIIIEHUS (GUIBTPALIMKA BOJBI YEPE3 TEJIO TIIOTUHBI U MO
€€ OCHOBAaHHWEM YCTpPaMBAIOT Pa3JIMUHbIE MPOTUBO(UIBTPALIMOHHBIE 3Je-
MEHTBI — AJIp0, 3y0 WJIKM 3aMOK, MOHYp, dKpaH, APEHAXHbIE MPU3MBI (pUC.
2.8).

B mporiecce npoexkTupoBaHus MIOTHH HEOOXOIUMO BBIOPATh TaKOU €€
npoduiib, KOTOPBIA YAOBIETBOPsII Obl TpeOOBAHUSIM PacyeTOB Ha (PUIIb-
TpalUIO U YCTOMYMBOCTh OTKOCOB M TPEOOBAHUSIM SKCIUTyaTalMU.

[TapaMeTphl TUIOTHHBI OMPENIEIIAEM CIIEIYIOIUM 00pa3oM:

Hno.m{ = HO + Hrpeﬁa
rne Hy — rryGuHa BoAbl iepe MIIOTHHOM, paBHAs Pa3HUIIE MEKITY OTMET-
KO HOPMAJIBHOTO MOJIOPHOTO YPOBHA U OTMETKOW JTHA OBpara y IJIOTH-
HBI.

ITpu stom Ho = Hypy - Hyyas Hipes — BBICOTA TPEOHS IUIOTHHBI, YaCTh
IJIOTUHBI, BO3BBIMIAIOMIAACS HAJ HOPMaJIbHBIM MOANOPHBIM YPOBHEM
(HITY), u paBHa

Hrpeﬁ = HnaB + C,
rne H, ., — npeBblllieHre NaBOAKOBOrO ropuzonra Haja HITY wnu, unage,
pa3HOCTh OTMETOK (hopcupoBaHHOTO YpoBHA (PITY) u HOpMaIbHOTO MOA-
nopHoro ypoBHs (PITY); C — BeicoTa BOJHBI.

BrIicOTy BOJIHBI MOYKHO ONIPEIETUTD 110 SMIUPUIECKON hopmyie
C=0,75+0,1 L, rne L — nimuaa BogoeMa, KM.

MunumanbHas mmpuHa rpedHs mwiotunsl 6 = 4,0 — 4,5 m. Eciu 1o
IJIOTUHE HAMEYaeTCs MPOBECTH JOPOTY, TO IHIMPHUHA TPEOHS TIJIOTHHBI
MPUHUMAETCS B 3aBUCUMOCTU OT HazHaueHus (kjacca) noporu. s BHYT-
PUXO3SIUCTBEHHBIX, SKCILTyaTAllMOHHBIX JOPOT MIUPUHY TPeOHS IUIOTUHBI
MOYHO TIPUHATH PABHOW 6 M; JIJIT MEXKXO035UCTBEHHBIX (TIPU IBYXCTOPOH-
HEM JIBUKEHUHU) IHUPUHY TpeOHs mpuHUMaT oT 6 no 12 m. IIpoesxyro
4acTh JIOPOTH YyCTPauBAIOT B BUJI€ KAMEHHOW MOCTOBOU WJIM JEJAIOT ac-
(banbTO0ETOHHOE TTOKPHITHE, HO TOJIBKO TOCJIE MOJHOM OCaJIKH TIJIOTHUHBI.
Jlns ctoka BoAbl TpeOCHB IUIOTHHBI JIENIACTCSl BBIMYKIBIM B 00€ CTOPOHBI
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OT OCH IIJIOTHUHBI.

Puc. 2.8. OcHOBHBIE KOHCTPYKIIUH 3€MIISIHBIX TJIOTHH: @ — OAHOPOHAS 3€MIISTHAS
IUIOTHHA; 6 — 3eMJIIHASI TUIOTHHA C 9KPAHOM; 6 — 3eMJIsTHAs TUIOTHUHA C SIIPOM; & —
3eMJISIHasl TNIOTUHA C IIOHYPOM U 3KpaHoM; 1 — Teno; 2 — MOKphIit 0TKOC; 3 — Kperie-
HUE 0TKOCa; 4 — rpedeHb; S — cyxoi 0TKoc; 6 — 6epma; 7 — apeHax; 8 — 3y0;

9 — nonyp

VY nJI0TUHBI JIBa OTKOCA: CO CTOPOHBI BOJbI — BEpXOBOW (MOKpBIiA) OT-
KOC; IIPOTHUBOIOJI0KHBIA OTKOC — HU30BOM (CyXOi).
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OTKOCHI TUIOTHHBI J€Nal0T pasHo KpyTusHbl. Kosdduuuents: 3ano-
KEHUS OTKOCOB B 3aBUCUMOCTH OT TPYHTa M BBICOTHI, U3 KOTOPOTO BO3BO-
JUTCS TJIOTUHA, IPUMEPHO CIEAYIOLIUE:

Mokpsiit otkoc  Cyxou OTKOC

(@)% 1171517 (o1 3 512 PR 2,5-3,0 1,5-2,0
(@)% 1 (e F:1: 13 1 SN 3,0-3,5.......2,0-25
B [5Tek: 120213 1 SRR 3,5-45........2,5-3,0

BepxoBor OTKOC IIJIOTMHBI IOABEPTAETCA Pa3pyLIUTEILHOMY BO3IEH-
CTBUIO BETPOBBIX BOJIH, JICASHOIO TMOKPOBAa, KOJEOAHWI YPOBHS BOJIbI
Mexay ormetkamu HITY u YMO, no3ToMy 3TOT OTKOC KPEMSIT KAMEHHON
OTMOCTKO#, OETOHHBIMU TIJIUTAMU U T.II.

Cyxo0il OTKOC 3aKpEIUIAETCA IEPHOM U 3aCEBACTCS TPABAMM.

JI71s1 XOpollero ConpsKeHus: Tenna MIIOTUHBI ¢ OCHOBAHUEM M ¢ Oepe-
raMmy oBpara BJ0JIb OCH [0 BCEW JJIMHE IUIOTMHBI YCTPauBAIOT 3y0 (WM
3aMOK) riyouHoi He MeHee 1 M. [Ipu CuIbHO BOJAONPOHUIIAEMBIX TPYHTAX
3aMOK B OCHOBAHHWM IUIOTHUHBI JOJDKEH MPOPE3aTh BECH BOJOIPOHUIIAEMBIN
CJIOW M Bpe3aThCs B HIDKEJICKAIIUA BOJOYIIOPHBIN Topru3oHT HE MeHee 0,5
M. B Oepera oBpara 3aMok Bpe3aroT He MeHee 1,0 — 1,5 m.

Jlns onipeneneHusi BojgoeMa MpOeKTUPYIOT TOHHBIN BOJOCITYCK. TpyOy
YKJIAJBIBAIOT MO/ TUVIOTUHON B HanboJee TIIyOOKOM MECTe.

Kpome Bojgocmycka mpu IUJIOTHHE HEOOXOIMMO YCTpauBaTh BOJO-
cOpoc, B 3a7a4y KOTOPOTO BXOJIUT O€30MaCHBIN COPOC M OTBOJ M3JIUIIHCH
MaBOJAKOBOM BOJBI BECHOM, YTOOBI OHAa HE IEpesIMBajiach uepe3 rpeOeHb
MJIOTUHBL. BogocOpoc BBITIONHSAETCS B BHUJE BOJOHOCHOTO KaHaja, KOTO-
Pl IPOKIIAABIBAETCSA OT ype3a BOJbI HOPMAIIBHOTO MOANOPHOTO YPOBHS
(ormetku HITY) B 00x0a MIIOTHHBI U Jajie€ BOJIa CIIyCKAETCS HAa THO OBpa-
ra. Bce nineMeHThl BOAOCOOPHOrO KaHajga KpemnsT OCTOHHBIMHU TIUTAMHU.
BoocOopHBbIil KaHal pacCUUTHIBAIOT HA MPOMYCK MAKCUMAJIbHOIO MaBO/I-
KOBOI'O pacxo/ia MocJjie HaroJHeHUud BogoeMa. OTMETKA IHAa BOJOHOCHOTO
KaHalla JOoJKHA paBHAThCS otrMeTrke HIIY, B aTom ciydae npu moabeme
BO/JIbI BBIIIIE 3TOW OTMETKH, OHA aBTOMATHYECKH OYJIET CIMBATHCSA MO BO-

nocoopy.
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2.3. PACYET ®HIIBTPAIIUH BO/Ibl YEPE3 3EMJ/IAIHBIE
IUVIOTHHBI U3 'PYHTOBbLIX MATEPHAJ/IOB

[Ton Bnusauem Hanopa (H), co3gaBaemMoro ImjaOTUHOM, MPOUCXOIUT
dbunpTpanus (mpocaunBaHue) BOAbI U3 BEpXHETo Obeda B HMKHUN. YacTh
TeJla MJIOTHUHBI, TAKUM 00pa3oM, HACKIIIEHA BOJOM, ABKYILIEHCS B MOpax
MEXIy YacTUIlaMu TpyHTa. BepxHei rpanuiieil puibTpaiuu sBisieTCs J1-
Hus AB (puc. 2.9, 6), koTopass Ha3bpIBaCTCSA «KPUBOW JICTIPECCHHY, WIIH
«IETIPECCUOHHON KPUBOW.

Hwxe nmenpeccHOHHOM KPUBOM BCE IOPHI T'PyHTA TeEJA IJIOTUHBI 3a-
MOJTHEHBI ABWKYILEWUCS BOJOM.

MonepeyHsiA Npodunb NNOTUHLI

L 4570 Maxc. 1Y
D-) L 4510 HOY

5,
CUNBHO NPOHULAEMBIR rPYHT 1,5 = 2,0 (necox — ranexa)
Cnabo WnK CPEHE NPOHULEEMBIA TRYHT 1.0 He menee 4" M

Mgman muHa 15

Puc. 2.9. a- nonepeunsiii npod ik TUIOTHHBL, O- CXeMa JJis pacueTa GuiIbTparuu
4yepe3 3eMIISTHYIO TUIOTUHY; 6-. pacdeTHasi cxema (PHIbTpalliy Yepe3 OJHOPOIHYIO
3eMJISIHYIO TUTOTHHY
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Ecnu kpuBas aenpeccun AB BBIXOIUT(BBIKJIMHUBAETCS) HA HU30BOM
oTKOce B Touke B, To ¢uiapTpanrioHHas BOJia BBIMBIBACT CHadajla MEJb-
yallliie YacTUllbl, a 3aTeM — Bce Oojiee KpymnHble. Takoe HapylieHHe
YCTOMYMBOCTH YaCTHI] TPYHTa, Ha3bIiBaeMoe «cyddo3ueit», BEAET K yCH-
JeHUI0 PUIBTpAIlNM, 3aTEM K OIOJI3aHUI0 U HAPYIIICHUIO HU30BOTO OTKOCA
1, B KOHEUHOM HTOTe, K HapYIICHHUIO BCEH IIJIOTUHBI.

Jlns 6e3omacHOro OTBOJAA (DMIIBTPYIOIMIEHCS 4Yepe3 IIOTHHY BOABLI B
OCHOBaHHWM HHM30BOTO OTKOCAa YCTpauBaeTCs JApeHax. [[peHaxHas mpuszma
13 KaMEHHOM HAaOpOCKU CIYKUT M YHOpoM OTkoca. Ilo KOHTakTy rpyHTa
IJIOTUHBI U JPEHAKHOW MPHU3MBI YKJIAABIBAIOT 00paTHBIN QIIBTP U3 TEC-
Ka, TpaBUsl WM MeOHs (IBYXCIOWHBIN) ¢ TonmHou cioeB 0,25 — 0,40 m.
Bricoty npenaxHoit npusmsl npuHuMarot Ha 0,5 — 1,0 M Bbiiie (Touku B)
BBIX0JIa KPUBOM JAEMPECCUU HAa HU30BOM OTKOC.

Pacder mmoTuH Ha QUIBTpAIIUIO 3aKIIOYACTCS B OMPEACICHUN II0JIO-
JKeHHUsl JCIPECCUOHHOM KPHUBOM B TeJ€ INIOTHMHBI M (PUIBTPAIIMOHHOTO
pacxoja depe3 Telo IUIOTHUHBL. [Ipu pacuerax GuiIbTpamuu depes3 3eMirs-
HbIE IUIOTUHBI UCIOJIB3YETCS OCHOBHOM 3aKOH JIBUKEHMS IMOJI3EMHBIX BOJI
(3akoH [lapcu). CkopocTh (UIBTPAIIMU TPYHTOBOTO MOTOKA MPOIOPIHO-
HaJIbHA YKJIOHY M paBHa

V =K-I, (18)
rae V — ckopocth ¢unbtpanuu Bojabl; K — koapdunment ¢uasTpanuu Bo-
1bl; | — Mbe30MeTpruYecKuil YKJIOH (TpaiueHT) (PUIbTPAIIMOHHOTO TIOTOKA.

PaccmaTpuBasi JBWKEHHE (PUIBTPALMOHHOTO MOTOKA CO CBOOOIHOM
MOBEPXHOCTHIO, HA KOTOPOU JaBJICHHE PABHO aTMOC(EpPHOMY IMpPHU TOPHU-
30HTAJIBHOM HENPOHUIAEMOM NOACTUJIAIOIIEM CIIO€ I YCIOBHM MEJ-
JIEHHO M3MEHSIOLIErocsl IBMKEHUS, NOIyduM (opmyny [lromton, cBSA3BI-
BAIONIYI0 (PUIBTPALIMOHHBIA PAacXoJl, HaYaJbHYI0O U KOHEYHYIO TTyOWHBI
(UIBTPAMOHHOTO MOTOKA, a TAK)KE PACCTOSIHUE MEXKIY 3TUMH TIIyOHHa-
MU

2 2
g _ hz B h1
K 2L - (19)
rae J — ¢wisTpanuonssiii pacxon Ha 1 mor.m; h, — HavanpHas riryOuHa
(GUIBTPAIMOHHOTO TIOTOKA; N; — KOHEYHas TIIyOMHA (UIBTPAIIMOHHOTO
noroka; L — paccrosaue mexay riayomnamu h, um hy; K — xoaddunuent
bunpTpanuu.
Ha ocHoBanuu npuBesieHHbIX Bbilie Gopmyn Japcu u romton pacuer
bunpTpalu 4epe3 OAHOPOJIHYIO IUIOTHUHY HAa HEIPOHUIIAEMOM OCHOBa-

HUU BEJIETCS MO CAeayroumuM GopMmyiam:
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h—hy =—- . (20)

g H?’-h°

K 2(L-mh,)  2x ° (21)
H? —h?

2 g Ty

Y L-m,h (22)

rae Ng — rny6una Boxsl B HmkHEM Obede; L — paccTosHHEE OT IMOJOMIBEL
HU30BOT'0 OTKOCA JI0 TaK Ha3bIBAEMOIrO «paszziesibHoro ceueHus» OY (ock
KOOPAMHAT), MPOBOJMMOIO Ha PAaCCTOSIHUE OT YPOBHS BOJAbI B BEPXHEM

obede; My — KoadpduireHT 3amoxeHuss HU30Boro orkoca; H — rimyOuna
BOJIbI B BepxHeM Obede; My — koapduiimeHT 3an0xeHusi BEpXHETO OTKO-

ca; X, Y — mepeMeHHbIE a0CIMCCa U OPAMHATA, OTKIIAJbIBAEMBIC OT Hayalla
koopauHat (Touka Q) mo ocm abcmuce OX, MpUHUMAEeMOW COBIAAAOIICH
C OCHOBAaHMEM IUIOTHMHBI, © MO Ooch opauHAT OQY, coBHaIarolIen «Ipe-
JIEJIbHBIM CEUEHUEM

Ecau Boapl B HUKHEM Obede HET (ho = 0), To ypasrenue (20) ympo-
AeTCs ¥ MPUHUMAET BUJL;

L L, v
h, = m —1/{m12{ (H)“}, (23)

3afaBasiCh pa3IUYHBIMUA X, OPJIMHATHI KPUBOU JEMIPECCUU MOKHO BBbI-
YUCIIUTH 110 (popmyie:

H? —h?

- J(H?——L X

y=A( o @)
3amanue

Onpedenenue ycmouuugocmu omkoca memooom Kaoomckozo
biiok rpyHTa, OrpaHMYEeHHBIN Tyroil OKpY>KHOCTH, pa30MBaeM Ha Bep-
TUKAJIBHBIE TIOJIOCHI, I KaXJIOW U3 IOJOC ONPEHENIsieM MOMEHTHI CHIL,
CIABUTAIOIINX U YIAECPKUBAIOIINAX MOJIOCY HA MECTE.
llocneoosamenvnocmo pacuema. OnpeneneHue pajanyca OKPY>KHOCTH
CKOJIbYKEHHUSI MOYKHO BBITIOJIHUTh B 3aBUCUMOCTH OT KPYTHU3HBI OTKOCA OT-
kyna r = Kr-H, rne H — BbIcOTa MIJIOTUHBL.

186



m 1 2 3 4 3) 6
Kr 1,6 2,0 2,6 3,6 4,5 5,5

OnuH U3 UeHTpoB () MOXHO OINPENENINTh 3aceukod paauyca I us
BEpXHEU M HUKHEU TOYKH OTKOCA. OmycTuM U3 TOUKHA O NEPHEHIUKYIIAP
0O; C Ha 0TKOC ¥ npoBeaeM BepTukaib yepe3 Touku C. Pagunycom O; C u3
Touku C Kak u3 neHTpa nposenem ayry 01 /1 u paguycom 0; S O, C - nyry
FE.

1. IleHTp KpUTHUECKON OKPYKHOCTHU HAXOJUTCS B 3aIITPUXOBAHHOM
KPUBOJIMHEMHOM 4YeThIpexyroyibHuke. Hanbosee BeposiTHO, YTO UCTUHHBIN
LHEHTP HaxoauTcs Ha JuHuM O E, mo3TomMy €ro cieayer onpeAciauTh Io
MUHUMYMY Tpaduka o (Ha puc. 2.10, O3 — UICTUHHBINA LIEHTD).

B

Puc. 2.10

2. U3 Toukn O; Kak U3 LEHTpPa PaguycoM I MPOBEAEM OKPYKHOCTb

gepes otkoc (prc. 2.10). Hlupuny oxHoii momocst onpexeanm 6 = /10.
3. Pa3oObeM OJIOK HA OJWHAKOBEIC IMOJIOCHI, COBMEIAs OCh ITOJIOCHI

NO ¢ BepTUKaJIbHBIM PaIUyCOM , TPOHYMEPYEM OCTAIBHBIE MOJIOCHI, MPHU-

cBamBas BJIEBO OT O TOJ0XKUTEIbLHBIC HOMEPA, a BIIPABO OTPHUIIATEIHHEIC.

4. CocTaBMM pacyeTHYIO TaOIMIy, MCHONB3yA 3Hauenud H, Y, @, C
JUJIsSL BCEX THUIIOB TPYHTA, KOTOPBIEC MEPECEKAET ayra. 3aMeTHUM, 4TO XapakK-
TEPUCTUKU CYTJIMHKOB TE€Ja TJIOTUHBI PA3JIMYHBIE BBIIIE U HUXKE JIETpec-
CUOHHOW KPUBOW U PaBHBI

R =mb; Sina=nb/R =n/m.

Hwxke B Tab61.3 BOMCaHBl HMCXOJHBIC JaHHBIC COTJIACHO PHUCYHKY.

HNanpHelmuit pacuet siceH. M3 Tabn. 3 (cM. HUXKE) cleyeT HAUTH CyMMBbI
crononos 12, 15,17, 18.
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Tabnuua 3
0

No nt, ThY [t [y 2 0 Q= | Cosan= | @° | tge
IMomocol| M | M | M L l=b>y'h'| =V1-
0,01n°
1 2 3 4 5 6 7 8 9 10 11
+8 26 | 0 0 0,6 17
+7 30 (10| O 0,71 15
+6 40 | 14 | O 0,8 15
+5 45 1151 0 0,87 15
+4 47 | 0 9 0,93 34
+3 40| 0 | 15 0,97 34
+2 34| 0 | 18 0,98 34
+1 27 | 0 | 19 0,99 34
0 21| 0 | 25 1 34
-1 15| 0 | 22 0,99 34
-2 8 0 |19 0,98 34
-3 3 0 | 15 0,97 34
-4 0 0 9 0,93 34
-5 0 0 5 0,87 34
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Okonuyanue Tadi. 3

QnCosa,: C, b Cb | Sina,=|Q,Sinay, M=
‘199, MIla | Cose, | Cose, | 0,1n =h-P-Sina
12 13 14 15 16 17 18
0,03 0,8
0,01 0,7
0,01 0,6
0,01 0,5
0 0,4
0 0,3
0 0,2
0 0,1
0 0
0 -0,1
0 -0,2
0 -0,3
0 -0,4
0 -0,5
2. 2. 2. 2.
8 8
) Z}HnCosantggon +;Cn Cosa,
5. OnpenenuTs: (25)

8 8
) 6,Sina, + > bh'Sina,
-5 -5

6. [loBTOpUM pacuer 1l APYTUX UEHTPOB OKPYKHOCTH O, , O3 U T.1.

U ompeneinM O min. CpaBHUM €ro ¢ JOMYCTUMBIM 3HaYCHUEM Omin — O3.
Ecnu 5T0 ycinoBHue HE BBINOIHAETCS, OTKOC CJIEAyEeT CUUTaTh 0ojiee IMoJio-

I'M.
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3. MPOEKTUPOBAHUE BOJJOXPAHUJUIIA (10 T'.P. Kenury)

[Ipynbl, Bogoembl, HEOOIbIINE BOAOXPAHWINIIA (YCIOBHO CUHUTAIOT:
BOZI0€M 110 1 MJTH.M~ BOJIbI — NPy, a 00Jiee — BOJOXPAHUIIHUIIE) yCTpanuBa-
I0TCSI 111 BOJOCHAOXKEHUS, OPOIICHUS, pa3BEICHUS PbIObI U BOJOTLIABA-
FOLEH NTULBI.

Bonoxpanunuia, npeaHasHaueHHbIE Uil Leleld BOAOCHAOKEHMS,
pacroyiaraloTcsl BBIIIE HACEJIEHHBIX MYyHKTOB. Ecnu mpya Haxoautcs B
4epTe HACEJICHHOTO MyHKTa, HEO0OXOIUMO MPEIyCMOTPETh MEPOIPUSITHS,
UCKJIIOYAKOIIME €ro 3arpsisHeHus. Henp3st cTpouTh BOJIOXPAHUIIUINA HUXKE
CKOTOMOTHWJIbHUKOB Y KJIaIOUIII.

Bonoxpanunuina, npeiHasHauYeHHbIE 711 OPOILICHHUS, KEIATEIbHO CO-
3/1aBaTh BOJIM3U OPOIIAEMOI0 Y4aCTKa.

[Ipyasl nst pa3BeeHUs] pblObl (HEPECTOBBIE UM BBIPOCTHBIE) CIIEAYET
yCTpauBaTh Ha PacCTOSAHUU 3 — 5 KM OT HACEJICHHBIX IMYHKTOB, TaK Kak
OHM MEJKOBOJHBI U MOT'YT CTaTh HICTOYHUKOM Pa3MHOKEHUSI MAJISIPUITHO-
ro Komapa.

JI1si mpoeKTUPOBAHUS BOJIOXPAHUIIMINA HAZO0 TTPOBECTH COOTBETCTBY-
IOIINE W3bICKAHUSA. PEKOTHOCIIMPOBOYHBIMU HM3BICKAHUSIMU YCTaHABIIMBA-
IOTCSI MECTOIOJIOKEHUE MPYyJla, MPUMEPHAsi EMKOCTh €r0 U BApUAHTHI KOM-
MOHOBKH y3J1a TUAPOCOOPYKEHHUI.

[locne mpenBapuUTENbHBIX OOCIEIOBAHUNA HEOOXOIWMO MPOU3BECTH
TONOTrpaUUECKyI0 ChbEMKY MECTHOCTH M THAPOTEOJIOTMYECKHUE H3bICKa-
HUSL.

CpeMKy yaliy BOJOXPAaHWININA U YYaCTKA MO/ MNIOTUHY U BOAOCOOP-
HBI TPakT MPOU3BOJAT MO TOMEPEUYHUKAM, KOTOPhIE pa30MBAIOT uepes
kaxapie 200 — 300 m. IIpu cheMke MecTa Toj MUIOTUHY U BOJAOCOPOC TO-
MEPEYHUKHU Pa3OoUBaIOT yepe3 Kaxapie 20 M.

[Inan Bomoxpanwnuina coctapisitoT B Macitade 1:5000 ¢ ropuzonTa-
asmu depe3 1 M. [1nan miom@aaok noj mioTUHY U BOJOCOPOC COCTABIISIIOT
B macmtade 1:1000 ¢ ropuzonTansamu yepes 0,5 m.

YT0oOBl YCTAaHOBUTH MPUTOTHOCTh BRIOPAHHOTO MECTa TOJI CTPOUTEh-
CTBO BOJOXPAaHWJIMIIA, HAJI0 MPOBECTU MHKEHEPHO-TEOJIOTHYECKUE U3bIC-
kaHus. JJis onmpeneneHusi CBOMCTB IPYHTOB, U3 KOTOPBIX CJIOKEHBI Yalia
OyIyIIero BOJIOXpaHUIINILA, OCHOBAHUE MJIOTUHBI U Tpacca BOJAOCOOPHOTO
COOpPYXEHHUsI, OYpAT CKBaXKUHBI, POIOT HIypdbI: IO CTBOPY IJIOTHUHBI, IO
OCH BOJI0COpOCa, M0 TalbBETY OBpara Wiu OAJIKH, IO CKJIOHAM OBpara.

braronpusaTHbIM B TE€OJOTHYECKOM OTHOIICHWU CYHUTAETCS OCHOBa-
HUeE, CJI0KEHHOE CYTJIMHKaMU U TJIMHAMM.
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CTBOp IUIOTHHBI HAMEYAIOT B CAMOM Y3KOM MecTe Oaliku Wi OBpara.
[IponoapHBIN YKIOH OBpara A0JXKEH ObITh, IO BO3MOXXHOCTH, HEOOIBIINM.

I'mapoJiornyeckuii 1 BOAOXO03MCTBEHHbIN pacyeThbl BOJOXPAHUIUINA

B 3amady BOOOXO3SMCTBEHHOIO pPacyera BXOJWUT OIPEACIEHUE II0-
TPEOHOCTH HApPOJHOrO XO035WCTBA B BOJIE U BO3MOXXHOCTb €€ YJIOBJIETBO-
pEHMs 3a CYET UMEIOIIUXCSA BOJAHBIX UCTOYHUKOB U CO3aHUs UCKYCCTBEH-
HOI'0 BOJOXPaHWIHILIA.

B 3azauy ruiposIoruyeckoro pacuera BXOAUT ONPEAEICHUE pa3sMEPOB
BOJI0OCOOPHOH MIOIIAAX BOJOXPAHMIININA JJIs1 BBIOPAHHOTO CTBOPA MIJIOTH-
HBbI TOJIOBOTO TMPHUTOKA BOJIbI, MOJHOIO MOJE3HOTO U MEPTBOTO OOHEMOB
BOJIbI, OTMETKH HOpMasibHOro nojamnopHoro yposus (HITY), morepb BobI
Ha QUIBTPAIIMIO U UCTIApCHUE.

Puc. 3.1. a- BOgoXpaHWIHIIHBIN y3€] COOPYKCHUH:
1 — 3emuIsiHAs TUIOTHHA; 2 — MOABOMASININN KaHAT;, 3 — IUTI03-PErysTop; 4 — COPOCHBIH
KaHal; 5 — compsraroiiee CoopyxeHue; 6 — OTBOAAIIUN KaHai; 7 — BOJ03a00pHOE CO-
OpY)XKE€HUE; 8 — MAaruCTpaIbHBIN KaHAIT;, 9 — BOJIONIPOBOsIIEe coopykeHue; 10 — pyc-
70 BOJIOTOKA; 11 — nmemoyaepkuBaroiiee yCTpomcTBo;
0- Cxema omnpeaesieHus] BOJOCOOPHOH TIJIOIIAId BOIOXPAHUIIHIIA

191



BonmocOopHas miomans OrpaHWYeHa BOJOPA3ACIbHON JMHUEH —
JIMHUEHN, OT KOTOPOW CTOK BOJbI MPOUCXOAUT B MPOTUBOIOJIOKHBIE CTOPO-
HbI. DTy JIMHUIO HAHOCAT Ha TOMOTrpauyecKyro KapTy Wi IUIaH CJIEeAYI0-
MM 00pa30M: HAMEUYaIOT OCh IJIOTUHBI, 3aT€M OT 000MX KOHIIOB OCH MPO-
BOJIAT JIMHUIO MEPIIEHANKYISPHYIO TOpU30HTAIsIM. B pe3ynbprare mosyya-
€TCsl 3aMKHYTBIM KOHTYpP, OTPAaHUYEHHBIM BOJAOPA3HAECIbHOM JIMHUEU, C
IJIOIIA/IbIO, BRIYMCIISIEMON TNIAHUMETPOM HJIH MAIETKOM.

O0beM BOJBI, MOCTYMNAIONIEH ¢ BOJAOCOOPHOM IUIOMIAAN, 3aBUCUT OT
MHOTOYMCJIEHHBIX (DPAKTOPOB U, MPEXkKJE BCETO, OT KOJIMYECTBA BbITAJ1aI0-
X ocaakoB. KonuecTBO 0caakoB, BBINMAJAIONIEE B PA3HbIE TO/bI, CHJIb-
HO KoJyieOJeTcs, CaeoBaTeIbHO, U CTOK BOJBI C BOJOCOOPHOM IUIOMIATU
OyJIeT U3MEHSTHCS.

B rugporeosiornyeckux pacuerax NpUMEHSIOTCSI HEKOTOPBIE MOJIOkKE-
HUS TEOPUH BEPOSITHOCTH, B YACTHOCTH, TAKOE MOHATHUE, KAK «BEPOATHOCTh
MPEBBIICHUS» (PAHbBIIIE ITO MOHATHE 0003HAYUIIOCH CJIOBOM «00€CTIeYEH-
HOCTBY).

Jns ompeneneHus BEPOATHOCTH MPEBBIIICHHUS TAaKOW THAPOJIOrHYe-
CKOM BEJIMYUHBI, KaK MOIYJb CTOKA, HAJ0 UMETh, BO3MOXKHO, 00Jiee JTHH-
HbII (MHOTOJIETHUI) PsiJl HAOMIOAEHUN 332 CTOKOM.

[Ipu onpenenennn o6beMa BECEHHETO CTOKA JUIsl BOJOXPAHUIIUINA, B
KOTOPOM OCHOBHOW 00BEM BOJbI PACXOJYETCS Ha OPOIICHHUE, 32 PacyeT-
HbIW ipuHUMaeTcs rof; 75%-nou u 80% -HOM BEPOSATHOCTH MPEBBIICHUA.
DTO 03HAYAET, UTO B MEPBOM CIly4yae - OJIUH pa3 B 4 roja, a BO BTOPOM —
OJIUH pa3 B 5 JIET CTOK OKa)XE€TCsl MEHbBIIIE PACUE€THOT0, U MOTPEOHOCTH B
BOJIE€ HE OYJET MOJTHOCTHIO YIOBJIETBOPEHA.

["0/10BOM TPUTOK BOABI B BOJIOXPAHUIIUILE MOKET OBITh ONpPEEIEH MO
dbopmyie

W,on = 31,356 - 10°F,,, *Onos, M /ORI,
rae 31,536 - 10° — xonmuecTBO CEeKyH[ B roay; Fgo, — BOgOCOOpHas 110-
Wazb, KM Onos — MOJYJIb CTOKA 3aJJaHHOU BEPOSITHOCTU MPEBBIIICHUS, JI/C
¢ 1 kM’

Jlns ompeaeneHrs XapakTepHbIX OTMETOK U 00BEMOB BOJIbI BOJOXpa-
HUJIMIIA HEOOXOAUMO MTOCTPOUTH TOMOTpadUUeCKyI0 XapaKTEPUCTUKY BO-
JTOXPAHUIUIIA.

Jl71s1 9TOTO HA/I0 UMETH TUTaH OBpara wiM Oanku (Jamry - puc. 3.2, 0) B
macimrtabe 1:5000 ¢ ceuenuem penbeda ropuzoHTaIsIMH Yepe3 1 M (puc.
3.2, a)

[lo manHbIM TaOmuubl crpoutcs rpaduk (puc. 3.2, ) 3aBUCUMOCTH
TJI0IIaeH 3epKaia U1 00ObeMOB BOJbI B BOJOXPAHWIMIIE OT TJIYOUHBI €70
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3aMIOJTHECHMUSL.

[To stomy rpaduky mapaMeTpbl BOJOXPAHIIIMINA OMPEACIIIOTCS B
CHEYIOIIEM MOPSAKE: HA3HAYAIOTCS OTMETKA HOPMAaJIbHOTO IMOJMOPHOTO
ypoBHs (HITY), ypoBas mepTBOoro 00beMa (YMO), hopcupoBaHHOTO MO-
nopHoro ypoBHsA (®IIY) m ompenensroTcsi COOTBETCTBYIOLIUE 3TUM OT-
MeTKaM OObEeMbI BOJIbI M IUIOLIAJUA 3€pKaja BOJHOW moBepxHOCTU. [lpu
HazHauyeHnu HITY ucxomar u3 menecooOpa3HOCTH 00ECIIeUeHHS BO3MOYKHO
OOJIBIIIE €MKOCTH TIpy/aa, YIUTHIBAs MPH 3TOM HEXKEIATeIbHOCTh 3aTOII-
JICHUS WM TMOATOIUICHUS >KWJIBIX W HPOU3BOJCTBEHHBIX ITOMEIICHUM,
CEJIbCKOXO03IMCTBEHHBIX YTOIUM, 00pa30BaHUs MEITKOBOIbA.

Ha nnan HaHOCUM OCh MJIOTHHBI U BBIYUCIISIEM ITJIAHUMETPOM ILIOIIA-
I, OTPAaHUYCHHBIC TOPU3OHTAISIMU U TJIOTUHOW. M3mepeHHble momaau
3aHOCUM B TaOI. 4.

Ta6muia 4
[Tmomaau 3epkajnga 1 00bEMBI BOJBI B 3aBUCUMOCTH OT TUTYOHWHBI 3aIT0THE-
HUS BOJOXPaHUIINIIA

s = = * g -
= = 5 Lo - ey = = ESO =
® EZ= Es™ o

g3 B ¥ EEZE%. 235 2u: EE""‘:: Em
= B == 2 =° ==L 3] T S o =
= B 022 20 25 = == o Lo xx S
Y Iz 2o HEEE = 25 3 zERIge
=9 - SES:t = 2Zw 97 F S xegg2@
S5 g5 SEEE°F £E° &% SEEERF
& Eox= =~ 5 O d cg® 2
[= c £ 7 @ a

30 0 0

1,0

‘!\J
[}
(3%}
[=}

2,0

(¥S )
—
1LY

1,0 425 42,5

44,5

w)
[38]
o0
—

1,0 i 110 110
33 139 154,3
1,0 165 165
34 191 319,5
1,0 228 228
35 265 547,5
1,0 , 285 285
36 305 832,5
1,0 340 340
37 375 1172,5
1,0 400 400
38 425 1572,5

Hpyroii cioco6 ompeaenenust otmetku HITY coctout B TOM, 4TO Npu
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CTPOUTENBCTBE IUIOTHH CIEAYET YUYUTBIBATH HYXKIbl JTOPOKHOTO CTPOU-
TEJIbCTBA — MO TPEOHIO IIOTUHBI MOKHO M HYXHO MPOKJIAJIbIBATH JOPOTY.
B sToMm ciiydyae 3a oTMETKY IpeOHsI IJIOTUHBI MPUHUMAETCSI OTMETKA OPOB-
k1 oBpara. OTMeTKa HOpMallbHOTO mnoAnopHoro ypoBHs (HITY) nmomxna
ObITh Ha 1,5 — 2,0 M HI)KE OTMETKH TPEOHS IIOTUHBI.

OO0beM Bobl, cooTBeTCcTBYIOMMM oTMeTke HITY, — 3T0 nosHbIil 00b-
eM Bogoxpanuiuima Wypy.

MepTBBIii 00B€M BOJBI WM HEMPHUKOCHOBEHHBIM 3aItac HEOOXOIuM
JUISl COXpPaHEHMS] B 3UMHUNA MNEPUOJ PHIOBI MOJO0 JbJIOM, AKKYMYJISIIUU
HAHOCOB, MMPUHOCHUMBIX B MPYJ BOJOM ¢ BogocOOpa, sl CO3AaHUs MOJIIO-
pa BOJbI B Cllydya€ CaMOTE€YHOW mojayu BoAbl Ha mois. [lo canuTapHbiM
TpeOOBaHUSIM IIyOMHA MEpPTBOTO 0ObeMa JOJDKHBI ObITh 2 — 3 M mepen
IJTIOTAHOM.

§)

38
w =g —

37 S N S
LT XV
26 HIY — 38,0 S 'y
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35
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\
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33 |

32/ 7

31

30 g
o 100 200 3C3 400 SO0 E0D 70D 800 900 1000 1100 1200 "'i300 1400 1500 1600 1700 Twic. m®

0 25 50 75 ‘fU:“' “ZE 120 175 200 225 250 275 300 325 350 375 400 425 Thic. M>

Puc. 3.2, a) nmnan oBpara: 1 — och IIIOTUHBL; 0) cXeMa BBIYMCIICHHS 00beMa Yariu
npy/a; B) Tonorpaguyueckas XapakTepucTUKa BOIOXpaHUIUIIA
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Pabounii 00beM BOJIOXpAaHWIIUILA PABEH PA3HOCTH MEXKAY IOJTHBIM
00bEMOM U MEPTBBIM 00BEMOM:

Wpeas = Wany — Wymo -

YToOBl MOMYYUTh TOJIE3HBIN 00bEM BOJAOXPaHWIMINA, HATO U3 pado-
4yero o0beMa BbIUECTh MOTEPU BOJbI HA UCTIAPEHUE U QUIIBTPAIUIO:

Whionesn = Weas — (Wucn + Wowist)-

NHTEHCUBHOCTh UCHAPEHUSI C MOBEPXHOCTH BOJOXPAHWIHIIA 3aBUCUT
OT TeMIlepaTyphl BO3AyXa, Ne(uIuTa BIAXKHOCTHU, OT CKOPOCTH BETpa.
Pa3Mepbl nmotepb Ha UcCHapeHHWe MOTYT ObITh MOJIYYEHBI MO JTAHHBIM OJIH-
YKalmien MeTeOCTaHIINH.

JI71st mpuOIM3UTENIBHBIX PACUETOB BEJIMYMHA UCTIAPEHUS MOXKET OBITh
NpUHATA B 3aBUCUMOCTU OT paliOHa CTPOMTENbCTBA: JJISA JICCHOW 30HBI
TOJIIIMHA CJIOST UCIapeHus 3a rof coctapisieT 350 — 650 mm.

[ToTrepu Boabl Ha PUIBTPALIMIO UMEIOT MECTO MPH JHOOOM reooruye-
CKOM CTPOCHUHU YalllM BOJOXPaHUJIHUIIA: Yyepe3 JTHO, Oepera BOJOXpaHU-
JuIa U B 00X0J TWIOTUHBL. [locTeneHHo 3a cueT 3ausieHus: BOAOXPaHUIIU-
11a MOTepU Ha PUIBTPALIMIO YMEHBIIIAIOTCSI.

[Torepu Ha PuiabTpaIUiO MPUHUMAIOTCS B MPOIIEHTAX OT OOIIET0 00h-
€Ma BOJOXPAaHWIMIIA B 3aBUCHUMOCTH OT I€0JIOTrO-THIPOT€OJOrHYECKOTO
CTpPOEHUS JIOkKa BojoxpaHuiua. [Ipu Xopommx reooru4eckux ycioBu-
X (JIoe BOJOXPAHWIMINA CIOXKEHO M3 BOJOHENPOHUIIAEMBIX CYIJIMHU-
CTBIX TPYHTOB OOJIBIIION MOIITHOCTH) TTOTEpH HAa QUIBTPAIIUIO COCTABAT 5 —
10 % B rox. Ilpu cpenHUX TUAPOTEOJOTMYECKUX YCIOBUSIX (TPYHTHI J0O-
CTaTOYHO BOJOMPOHUIIAEMBI) MOTEPU MOTYT cocTaButh 10 — 20 % B roz.

[Ipy HEOMaronpusITHBIX YCIOBUAX, KOTJAa MOTEPU BOJbI Ha BOJIOIPO-
HUIIAEMBIX TPYHTaX BEJIHMKHU, a MPOTUBOPUIBTPALIMOHHBIE MEPONPUSATHS
SKOHOMHMYECKH CIIUIIIKOM JOPOTH, CJIeNyeT 0TKAa3aThCsl OT CO3JaHUs BOJIO-
XPaHWJIUIIA B TAHHOM MECTE.
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4. 3AIAYU U3 ITPAKTUKU CTPOUTEJIBCTBA

4.1. Kakoe pemenue Bbl nmpuMeTe, €Clii B TPOCTEHKE HUXKHETO ATaxKka
MOSBUJINCh TOHKHUE, C IIAPUHOM PACKPBITUA B JOJISIX MUJUUIMMETPA, BEPTHU-
KaJbHbIC TPEIIUHBI?

PackpoiiTe mpuunHy Takoll aBapuu BO B3aMMOCBSI3U C PabOTON OCHO-
BaHUs U (yHIAMEHTOB.

4.2. Crapoe 3/1aHUE 1I€Xa TATbBAHUKHU MOJYYUIIO 3HAYUTEIBHBIC J10-
MOJIHUTENIbHBIC JIeOopMaIliK, TPUBEIIINE K aBAPUHHON CUTYyallUd, MOCTe
MHOTHMX JIET YCIICIIHOW 3KCIUTyaTalluh. B OCHOBaHWM 3aleraer 4eTbIpex-
METpOBasl TOJIIA JIECCOBUIHBIX CYIVIMHKOB. B 1iexe MOKpbIN mpoiiecc.
YacTh CTOKOB MOMNAaIaeT B IPYHT B Mpeeiax KOHTypa 3aanus. Kakas npu-
YHHA JOMOJTHUTEIBHBIX HEPABHOMEPHBIX Jedopmariuii?

4.3. CrpoutenbHas IUIOMIAJAKA WMEET TOJILY HACBHIIHBIX T'PYHTOB
MOIIHOCTBIO 10 4 M B Ipelesiax TOPUEBOM 4acTh 3xaHus. Kakoe mMoxer
OBITh IPUHATO PEIICHUE TMPU MPOCKTUPOBAHUU OCHOBAHUSA U (yHIAMEH-
Ta?

4.4. Tlecuanass moaynika MoJ yrjoM 3/1aHUs BBINOJHSIIACHE B 3UMHEE
BpeMsl. YIUIOTHEHUE MTPOU3BOJAWIIN MOCIOMHO Katkamu. Yepes 3 roaa 3xa-
HHUE W3-3a TPEIIMH MPUIUIO B aBapUHHOE cocTosiHue. KakoBa mpuumHa
ATOUN aBapuu?

4.5. PaboTbl 10 yCTpOMCTBY (DYyHIaMEHTOB MPOWU3BOJUINCH 3UMOM.
I'pyHThl — cyriunHku. Jlo Hayana BO3BEICHUS KUPIHUYHBIX CTEH B CTEHO-
BbIX OJIOKaX JICHTOUHBIX (DYHIaMEHTOB OOHapyXeHbl TpeuuHbl. Kakas Ha
Bam B3rmsia, npuduHa 3TUX TpemuH? YTo HeoOX0IuMo MpeyCMOTPETh B
poliecce Npor3BOACTBA padoT, YTOOBI TPEIIMH HE ObLIO?

4.6. IlatudTakHOe 31aHKME BO3BOAWIOCH 3uMOM. [Ipu pazpabotke
IpyHTa U3-3a NPUCYTCTBUS B TPyHTE 3ariayOieHHoro snektpokadens 5000
B npumensinmuch Onamxe K kaOelro OTOOWHBIE MOJOTKH, AANbIIE MIAp U
KJIMH-0a0a. ['pyHTBI — cymnecu ¢ npumechio 5% OpraHuyecKuX BEIIECTB.
[Ipn oTTanBaHWM rpyHTa HEIOCTPOEHHOE 3JaHWE Nalio KpeH (Ha 21 cm) B
CTOpPOHY, TJ€ TPYHT PBIXJIWICS KIMH-0a00i1. [loueMy nmosiBuiics KpeH?

4.7. KoTioBaH B IUIOTHBIX CyXUX CHUHUX TJIMHAX, MO BO3pPACTy OTHO-
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CAIIUMCS K KEMOPUNCKHUM, JIJISl IPEIOXPaHEHUsI OT MPOMEP3aHUs HA 3UMY
3aTonmiM Bojaou. Jletom ObIcTpo (3a 2 MecsIia) MOCTPOUIIN JACBATHITAXK-
HOE 3JaHHUE, KOTOPOE MOTOM JAJI0 3HAYUTEIBbHYIO OCAJIKYy U KpPEH. 3JaHue
uMeno JeHTouHble ¢yHaameHThl. DacanHas 4acTh ocena Ha 1 M, ABOPO-
Bas, TJIe MO/l ICCTHUYHOM KJIETKOM ObLTa cjeaHa CIUIONIHAS [JIMTa, Ocema
3HauMTENIbHO MeHble. Kakas, Ha Bam B3risan, npuunHa aBapuun? Kakum
Oynert Baiie pernieHue?

4.8. Ecu Ob1 B yCIIOBUH OpEAbIAYIICH 3a1a4u ObLJIM BOJJOHACHIIICH-
HBIC TPYHTBI, POU30IIIIa ObI TaKas aBapusi?

4.9. TIpoeKTUPOBIIUKH, MPOCKTUPYS 3JAaHUE C HEMOJIHBIM KapKacoMm
(BHYTpH CE€TKa KOJIOHH C IIaroM 6 M, CHapy>kKu KUPIHUYHBIE CTEHbI Ha JICH-
TOYHBIX (PyHIAMEHTaX), HE 3Has ACHCTBUTEIbHOM BPEMEHHOM HArpy3KH Ha
MEPEKPBITHS, IPUHSUIM MAaKCUMaIbHYIO Harpy3ky B 4 — 5 pa3 Oouibllie Jei-
CTBUTEIILHOU. KakoBBEI BO3MOYKHBIE TOCIECACTBUS TAKON OIINOKH?

4.10. Kakue KOHCTPYKTUBHBIE MEPOIPUATHS HEOOXOJUMO BBITIOJTHUTD
IIPY MPOEKTUPOBAHUY PUCTPONKH K CYIIECTBYIOIIEMY 3JaHHUIO?

4.11. Kakue tunbl PyHIaMEHTOB MOKHO MPUMEHSATH MPU MPOEKTUPO-
BAHWHU NIPUCTPOVKH K CYHIECTBYIOIIEMY 3JaHUIO B MIECUYAHBIX U TIIMHUCTBIX
rpyHTax?

4.12. Kak 0113K0 K CYIIECTBYIOIIEMY 3JaHUI0 MOKHO 3a0MBaTh CBau
B MIECYAHBIX U IJIMHUCTHIX IPyHTaX ?

4.13. CymecTByrouiee 3JaHUE Ha CBAasX IMOJYYUIIO KPEH, MPUBEIIINI
K 00pa3oBaHMIO TPEUIMH B (hacagHO CTEHE B paloHE yrIJia 3[aHHs MOCTe
TOT0, KaK PSJ0M Ha pacCTOSTHUU 4 M ObLIO MOCTPOEHO 3/IaHKE HA JIEHTOY-
HbIX (pyHIameHTax. KakoBa mpuumHa HEpaBHOMEPHOU JTedopmanuu AaH-
HOT'O 3/1aHusA?
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HHPU/IOKEHHUA

Tabmnuia 1
3nauvenue kodpduuuenra Ilyaccona p
Buj rpynra u u u u
['nunbI tBepabie| [TomyTBep | Tyromnac-|Msarkomnac-| Texyuemnna- | Teky-
JTyTBEp- | TUYHBIE TUYBIC CTHYHBIC | 4YHe
0.10 0.15 0.20 0.30 0.40 0.45
CyriamHKHA 0,15 0,20 0,25 0,35 0,40 0,45
Cynecu TBepabie [Inactuunbie Texkyune
0,15 0,20-0,30. 0,45
Ileckn [IimotHEIE - 0,2 CpEIHEN TJIOTHOCTH PBIXJIbIC
TpambOoBaH. 1e- 0,265 - -
COK
Tabmumna 2

3nauenne kodppunuenta K 115 onpeaeneHusi HANPSKEHU B OCHO-
BAHUU OT JCHCTBHSA COCPEAOTOYCHHOM CUJIbI

rlz| K | rlz K r/z K r/z K r/z K
0 |048| 04 {033| 08 (0,14 | 1,4 0,03 | 3,5 {0,0007
0,0/047|045|0,03| 0,85 | 0,12 | 1,5 0,03 | 4,0 [0,0004
0,1/046| 05 |0,27| 09 |011]| 1,6 0,02 | 4,5 {0,0002
0,1/045|055|0,25| 0,95 | 0,1 1,7 0,016 | 5,0 |0,0001
0,2(043| 06 (0,22 10 |008 | 1,8 | 0,0129 | U |0,0001
0,2(0,4110,65| 0,2 1,1 0,07 | 19 | 0,0103 -
0,3/0,38| 0,7 |0,18| 1,3 | 0,05 | 2,0, | 0,0085 -
0,3/0,36/0,75/0,16 | 1,2 | 0,04 | 2,2 | 0,0058 -
Tabmmra 3

3Hauenne ko3gpunmeHTa ar 1151 OEHKH HANIPSIKEHUH B OCHOBAHMH JICH-
TOYHOTO (DYHIAMEHTA C HArPy3Ko# (MEeHSIIOII. M0 3aKOHY TPeYToJIbHUKA)

z/b

T IID

1 v:b

1,5

1,0

0,5

0 10,25

0,5

0,75

1 1,5

2,0

2,5

0

0

0

0

0 10,25

0,5

0,75

1,0

0

0

0,25

0

0

0

0,08

0,26

0,48

0,64

0,42

0,02

0

0,5

0

0

0,02

0,13

0,26

0,41

0,48

0,35

0,06

002| 0

0,75

0,01

0,02

0,04

0,15

0,25

0,34

0,36

0,29

0,11

0,02

0,01

1,0

0,01

0,03

0,06

0,16

0,22

0,28

0,28

0,24

0,13

0,04

0,01

1,5

0,02

0,05

0,1

0,14

0,18

0,2

0,2

0,18

0,12

0,06

0,04

2

0,03

0,06

0,09

0,13

0,15

0,16

0,16

0,15

0,1

0,07

0,05

3

0,05

0,06

0,08

0,1

0,1

0,11

0,11

0,1

0,09

0,07

0,05
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5 |0,050,06/0,07| 0,08 | 0,08 |0,09|0,08 | 0,08 | 0,07 | 0,06 | 0,05

N

0,05 10,05|0,06| 0,06 | 0,06 |0,06| 0,07 | 0,06 | 0,06 | 0,05 | 0,05

6 |0,04 |0,04/0,05| 0,05 | 0,05 |0,05|0,05 | 0,05 |0,05 |0,05|0,04
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MccnegoBaTernbCKU
yHUBEpPCUTET

ﬁfm HaunoHanbHbLIA

| BEPE3HEB Buktop AKuMoBu4
Kanauaar reoioro-MuHepaJoru4ecKux HayK, 10LeHT Kadeapbl HHKEHEPHOH I'e0JI0THH H
oxpaHbl Hep [lepMcKoOro rocy1apcTBeHHOr0 HAIMOHAJIBHOIO HCCJIE0BATEIbCKOI0 YHUBEP-
curera. IIpodeccop kadeapbl CTPOUTEIBLHOI0 NPOU3BOACTBA APXUTEKTYPHO-CTPOUTE/ILHOIO
dakyabrera IlepMckoii rocy1apcTBeHHOM CeJIbCKOX0351IIICTBEHHOM akajeMuu
(II'CXA). Ynen Me:xxayHapoanoi accounanum crpoureabHsix BY3oB, EBponeiickoii
accouanMu reonH:keHepos u EBpoaznarckoro reogusuieckoro odmecrsa.
ABTOP 0K0./10 100 neyaTHBIX HAYYHBIX Pad0T, y4eOHBIX IOCOOHUI, y4eOHO-METOANYECKUX YKa-
3aHui, 0K0,10 30 HAYYHO-TIPOM3BOACTBEeHHBIX 0T4eTOB. CoaBTOp Poccuiickoii yroabHoii 3H-
M KJIONIeUH.

HTYBAJIOB Bukrop MuxaiisioBu4

Kanauaar reosioro-MuHepajorn4ecKux HayK, 10leHT Kadeapbl MHKeHEePHOH re0JI0rMU U 0Xpa-
HbI HeAp [lepmckoro rocy1apcTBeHHOT0O HAMOHAJILHOIO MCCJIEI0BATEIbCKOI0 YHHBEPCUTETA.
IToueTrHbIil paG0THUK BhICIIEr0 MPogecCHOHAILHOIO0 00pasoBanus Poccuiickoii @egepanumn.

Ynen EBpoasuarckoro reogpusunyeckoro odomecrsa (EAI'O).
ABTOp 0K0J10 257 me4aTHBIX HAYYHBIX Pa0d0T: y4eOHUKA, 4 y4eOHBIX 0CO0Hs1, 0K0JI0 35 y4eOHo-
METOAMYECKHUX YKA3aHUI M Y4eOHBIX Porpamm, 20 Hay4YHO-IIPOM3BOACTBEHHBIX M X0310I0BOP-
HBIX 0TYETOB U Jp.
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