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NPEAUCIIOBUE

B OcCHOBHHX HanpaBjeHHSIX S5KOHOMHYECKOrO M COLHAaJLHOIO PasBH-
i CCCP na 1981—1985 roast u Ha mepuox ao 1990 ropa oTMeueHo,
4TO B HACTOfIIEe BPeMA OXHOHX ¥3 OCHOBHHIX 3273y SIBJSETCS YCHJeHHEe
OXpaHH NPHUPOIH, 3eMJH, ee HeAP, aTMOCHEPHOrO BO3LYXd, BOJOEMOB,
JXHBOTHOIrO X PacTHTENbHOro Mmpa, obecleucHHe palyoHaJbLHOIO KCNOJb-
30BaHHA ¥ BOCHPOM3BOLCTBA MPUPOAHEIX PECYDCOB.

IMocranosaenne UK KIICC u Cosera Mununcrpos CCCP «O mepax
0 AafibHefleMy YAYYIUEHHIO NPOEKTHO-CMeTHOro jedas Ne 312 or
30 mapta 1981 r. nmpeaycmaTpuBaeT paspaGoTKy cXeM 3aIUTH TePPUTO-
pun ¥ HaceJeHHHX NYHKTOB OT ONAaCHBIX Ie0JIOTHHECKHX nponeccoB cCpo-
koM Ha 15 Jer (mo maTmaeTKaM) ¢ HEOGXONMMEIMM YTOUHEHMAMH uepe3
kaxaple 5 ger, CTouMOCTh CTPOMTENLCTRA OEpPeroBHX YKpemJeHnl, yc-
TAHOBJIEHHas1 3TUMH CXE€MaMy, BKJAIOYZETCss B NATHJAETHUE IJaHH H HE
Moxer OBITb NpeBHIIeHa DPX JajbHeldllieM TeXHHIECKOM HPOEKTHPO-
BaHUHU.

BozoxpaHuiuma B cucreMe Bognoro xossiicrBa CCCP sammMaior
suanoe Mecto, Ha pexax PCOCP obpasoano 560 mogoxpanmsumi, B
tom uucae 520 obvemom mo 10 mum, M3, 23 —go 1 mapa. w8 w 17—
Ao 10 mapp. M3, Mx xpaTkue XapaKkTepHCTHKH M CBEJeHHS O NPOEKTHOM
pexuMme cofepxarcs B «CupaBounmke Ho Bogoxpammmmam PCOCP.
Yacre I. I ManmcTepcTBa MeaHopauud m BOAHOro xossicrsa PCOCPs.

Hacrosnee PyxoBoacTso oGo6uiaer oGMHEPHENE ONKT MPOEKTHPOBa-
liHs, CTPOMTENLCTBA H SKCHAyaTalmuu GeperoBHX YKpeNJeHHR Ha BHYT-
pennnx Bogoemax CCCP um conepxuT CBeAeHHs AJA NPABHJILHOIO BhI-
fopa cucTeM B KOHCTPYKOH#A OeperoBuIX YKpenieHHA B 3aBHCHMOCTH OT
NPUPOJAHRIX YOJIOBHﬁ, 9TO MNO3BOJISACT ONpEeAeJNTh HX CTOHMOCTh IpH
pa3paloTKe CXeM ¥ TEXHWYECKOM TPOCKTAPOBaNEM. OHO IO3BOJIET
YCTaHOBHTh OCOOEHHOCTH ARHAMUKHA 6epero,n BOAOXpaHMANIN, PE3KO OT-
JAugaiolnuecss OT MODPCKHX H PeYHHX OeperoB, CHCTEMAaTH3HPOBaTh NPH-
YHHK aBapAAHOCTH OeperoBHX YKpemjeHEA #H copMyaHpoBaTh OCHOB-
Hele TPeGOBaHHES MX HPOSKTHPOBAHHIO H CTPOHTEJLCTBY.

CBejicHHSI N0 HEKOTODHIM BOJOXPaHmJMIMAM, Ha OeperaXx KOTOPHX
pacuoaraTcs KpynHHe aJAMHHHECTPATABHHE H NPOMHILACHHHE LEHTpH,
npusogsarca B mpmi. 1. Hexoropwe o3epa (Bafigan, Omexckoe, Hib-
menb, Ceyurep) B cHCTeMe BOJXHOrO X03sHCTBAa HCHOJBSYIOT AJS PEryJH-
poBaHas C€TOKa B SHepre'ruqecxnx neasx.

Hacrosmee PykoBozcTBO pa3paGoTasn aBTOPCKEA KOJJIEKTHB THAPO-
TeXHHUECKOr0 OTAeJNa HHCTHTYTa <[ HIpOKOMMyHCTpofi» B cocrape:
3. A. Kopoaeso#, xani. Texn. Hayk B. M. Kocromaposa, M. JI. Kycro-
poii, E. B. CamoxBasoBo#i npa yuactua B. I1. Konkosa, kxanma, Texm.
nayk J. A. EnuceeBa, Kaui. TexH. Hayk M. A. Casmkana, KaHA, TexH.
naygk W. A. SpocnasneBa, H. M. Bacmavesofi, O. B. KopoGogoi,
T. K. Camoiinoso#.

B PyroBoacrse Bce dmsmuecke BeMuUMHB! AAHE B cucreMe MKI'CC
B cooTBeTcTBAH ¢ Aefictaylomtnmu CHull II-16-76, 11-55-79, 11-56-77 u np.



1. BO3JIEHCTBHS U HATPY3KH HA BEPErOBBIE
YKPENJIEHHA

Ha Gepera u Geperophe cOOPYXEHRs BOZOEMa BJHAIOT:

pexuMBble (TOZOBEE K CYTOWHHE) KojeGands YPOBHA BOZLI, Ompe-
heiigeMile paGoTofi THAPOINEKTPHUSCKHMX CTAHIHMA, NABOAKOBHE MOBHINe-
RSl YPOBHS, CrOHHO-HArOHHHE SIBJICHAR K cefiy;

pasMuBamoImee BO3ReCTBHe TEUeHHH: CTOKOBHX, BOJHOBHIX, cefime-
BHIX, BO3HHKAIOWUX npX paGoTe IHAPOYSJIOB;

BETPOBEIE ¥ CYLOBLIE BOJHHI;

JIGROBEle BO3JACHCTBHS BO BCeM HX MHOT006pasuu;

pexuM ABH:KEHHS B3BEINGHHHX M BJACKOMHX HAHOCOB, B COYCTAHHH
C ero BAMAHNEM Ha JHRAMHKY Geperos;

HeCTaWOHAPHH npolecc nepeOpMUpOBaBMA  pycaa M Gepero
(ocoGeHHO WHTEHCHBHLII Ha KPYMHHX DeYHHX BOAOXPaHHMILAX);

CHIXEHHE NPOYHOCTHHIX CBOHCTB IVIMHHCTHIX TPYHTOB ¢ 00Gpasoma-
HHEM NOJI3YYeCTH;

PeXEM IOA3EMHHX BOA B 6opTax Boxoema (OCOGEHHO y Geperos
PeUHHIX BOAOXPaHHMIINIL).

1.1, OTMeTKH OTHEJBHEIX uacTel OeperoBHX YKpemJeHufl, THIH W
KOHCTPYKIAM ¥X IPOEKTHPYIOT C YUSTOM OTMETOK TFOROBEIX M CYTOYHHIX
PEXUMHHX KojebGamuit ypoBHe#, MaKCHMaJbHHX YpoBHell BOAH IpH Na-
BOJKax, & TaxxKe KPATKOCPOUHHX NOBHIIEHHE K HOHMMKEHMii YPOBHefi
npH HAaroHax, croHax u cefimax.

Boarmit pexny KPYmHBIX BOLOXPAHWIHIN, ompejeisercss <OCHOBHHI-
MH YIOJOXEHHSIMY NPaBMJI KCIOJb3OBAHHA BOJAHEIX PECypPCOB», YTBEPK-
JeHREME MmEBHCTEpCTBOM MenuOpanmuE H BOAHoOro xosafictea PCOCP.
OCHOBHHE NOJIOXEHHS SBJAAIOTCA O006f3aTeNbHHM DYKOBOAAINAM JOKY-
MEHTOM N0 pexuMaM HCHOMb30BAHAS BOXHBIX PeCypcOB A BCEX oOpra-
HOB 9KCIJIyaTallWd THAPOY3JIOB M APYTHX COOPYKEHmH, a TaKke Ms
BCEX BOJONO/b30BAaTENE HE3ABHCHMO OT BeXOMCTBEHHOR NOMYHHERHO-
cra. C u3MeHCHHEM YCJIOBHH DPEryAuMpDOBAHMS CTOKA, HAKOMJIGHWEM 3KC-
IJIyaTaUMOHHOTO ONKTA M FOBHIMM HAapOAHOXOBAHACTBEHHHIMU 3ajadaMy,
OcCHOBHEIE TIOJIOXKEHHS NEPeCMaTPUBAIOTCS.

Ha6mogenna Tuapomereoposorayeckof cayxOu! riaaBrROro yupas-
aennss (TMC) npm Cosere Munuctpor CCCP 3a xoneGamusiMH ypoOB-
Heft Ha BOJOXpaHWIMINAX AOKa3ajd, UTO NPH NpoeKTHpoBaHmH Gepero-
BHIX YKpenseHu# Ha BOJXOXPaBuJMuiaX IPH HasHAYEHHH OTMETOK COODPY-
JKEHMiI ClefyeT MOJAB3OBATHCA HE TOJNbKO  AaHHMMH  OCHOBHHIX
nosoxkeHnit, Ho H obpabaTeBaTh (aKTHYECKH Ha6JIOfaeMble YPOBHR
(cm. mpan. 1, Tabn. 2).

1.2, Harounne ® CroHHHE NOBHIICHAS (NOHHXKECHWS) YPOBHA BOXE!
npeoGAaxaeT Ha OOMNMPHHX akBaTOPHAX BOKOXPAHUJAIL M 03€D,

B 1oxknoft wactn Jlagoxcekoro osepa aMnamTyAa KONeGAHHS CrOH-
HO-HATOHHEIX ypoBHe# AocTHraer 2 M.
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Ha Pu6unckom (Ilepe6oph, Bomnmas Jlyka), TopskoBeckom (FKes-
Tyxuno) # Lumasnckom (LluMasiHck) BOAOXpaHMIHKINAX 3aperuCTPUPO-
BaHn 50—70 cm cromm u Haromsl. Ha Ky#i6nuesBckoM, Capartockow,
Boarorpajgckom n Bpartckom Bogoxpanmimmax 10—30 cu. Ha Bafika-
ae, OnexckoM, Baanae —5—20 cM, na HMiasmenp — 29 cm.

Cefimiy — cTosume BOJHH, BO3HMKAIOMWE HA BOJHOH IOBEPXHOCTH
oA xeficTBMEM BHEIIHMX CHJ: IepenafoB aTMOC(EPHOro JAaBJeHHUS, BET-
pa, ceficMuuecKuX ABJeHHM.

Cefimennie KodeGanus ypoBHefi, Xak HpaBmio, cnafee CrowoB # Ha-
TOHOB.

Ammauryza cefiileBHx XoJe6aHnil HA BCeX BOJIKCKHX BOROXPaHMJIA-
max 5—15 cM, na Ilumnarckom — o 15, Ha Jlajgoxkcekom osepe — no 28,
Balikane — 12—14, ra Onexcrom ozepe — 15—20 cwu.

CBeleHHS! 0 HArOHHEIX M CTOHHHIX KOJe0aHUsX YPOBHS H celillax MO-
NYYaIoT B MECTHHX 06CEPBATOPUAX THAPOMETEOPOJIOrHYECKON CAYHKOHL.

1.3. TTonsognas uacTb GeperoBHX YKpPeIJICHWH, NOJABEPXEHHasA Bpe-
MEHHOMY HJH MOCTOSIHHOMY 3aTOIVIEHHI0 (OCOGEHHO IO JIMHMM MX CONps-
JKEHHs C JHOM BOZOEMa), HOJKHa OHTh HafeXHO 3aliuulena OT BO3Aei-
CTBHSI pasMHBalOmMMX cKopocrefi Teuemuft. Jlomyckaemile BesHUMHB!
Pa3MBIBRIONIEX CKOPOCTEH INpHBedeHH B Taba, 1 (cocrapjeHa npHMeHH-
TesibHO K rviaBe CHuIT «CoopyXeHHs MeJHOPATHBHEIX CHCTEMS).

TaGauma 1. Jlomycxkaembie BENHIMHM HEPa3MLIBAIOMMX CKOpOCTEH

Teuennd, m/c
Honyckaemas cxopocts Npu
rayouse noroka, M
Ipynar
o3 5 u fonee

IMecok cpepmmeft kpynHOCTH. YacTHIH KpyIn- 0,4 0,45
Hee 0,26 MM cocraBasior 509 Maccw
TMecok kpymuetfi, YacTane xpynree 0,5 MM 0,5 0,5
cocrasasioT 50% MaccH
[Tecok rpaBenmcTh#, YacTume KpylHee 0,8 0,85
3 MM cocrapamiotT 2569% Macch
MegosepHuCTHIE M NHUIEBATHE  NECKH. 0,3 0,4
Pasmepn nacran 0,05—0,25 MM
Banynemt rpynt (mpm mpeoGaajgaHum He- 3,9 4,3
OKaTaHHBIX 9aCTHAN — INImO00BH). YacTuubl
kpynaee 200 MM cocrasadloT 509% Macch
T'aneannkoBHA rpyHT (upE mpeobiafannn 1,4 1,5
HEOKAaTaHHEIX 9acTull) — meGenncrrnit. Hac-
TagH Kpynaee 10 MM cocraBamior 50%
Maccy
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Ipodonsicerue Taba. 1

Honycxaemad cxopocTh UpH
ray6une moroka, M
CpyaT
a0 8 5 n 6onee
T/HHUCTHE IPYHTH CLEMJEHHeM, Krc/cm?:

) 0,45 0,5
0,125 0,75 0,8
0,225 I 1,1
0,6 1,6 1,7

INNpumenanns: 1. JlonyckaeMne CKOpOCTH TedeHms s Topda
npunumaior, coriacio CHull no npoekTEpOBaHHIO COOPYIKEHHHE MEJHO-
PATHBHHIX CHCTEM.

2. Ilpu oneHke HepPa3MHBAIONIHX CKOPOCTEfl CTOKOBHIX TeYeHHH HX

, TaGAuuHLe 3HAYEHHA HYXHO OpaTh AJa TAYGHH [0 TPeX METPOB He3a-
BHCHMO OT (pakTHUECKOH IJIYOHHH BOXOXpPAHHJIHNIA.

I/IHOI‘Aa W3MEPEHHBIe CKOPOCTH Te4YEHHs B PAa3JIHYHHWX YacTAX BOXO-
XPAHUJKI NPEBHIIAIOT AONYCTHMbE BEJHUAHH PasMHBAIOMUX CKOpocTed,
CneaoaaTeano, OpH ONMPERCICHHNX HHIXCHEPHO-TreoJOrn4eCKuX yCIOBHAX
CKODOCTH TeYeHHs MOTYT OKa3aThCs ONACHHME JUIsi Gepero i Geperophx
VKpEeIJIeHH ¥ HapymaTh X YCTOHIHBOCTD.

Onacuie 144 OEperoBOro yKPEIJICHHS Pa3MHBAIONUe.CKOPOCTH BO3-
HUKAIOT MPH CTOKOBHX ¥ BOJHOBHX TeYeHHRX, a TaKike IPH CrOHax, celf.
max u paBoTe ruapoysoB (IPH NMONMycKax BOXH).

Haun6onee pacnpocrpanenHofi npuunHofl AedopMaunii n paspymeHas
GeperoBhIX YKpemVieHuf sABJAAeTCH MOAMHIB RX OCHOBAHHS H3-32 HENOCTa-
TOUHOTO ero 3arjiy6nenus. B pesyibTaTe HPOBEAEHHHIX HCCAEAOBAHUMA
IIpoH3BOACTBEHHOrO ¥ HAYUHO-HCCEAOBATENBCKOIO HHCTUTYTa MO HHXKe-
HepHHIM H3micKaHusAm B cTponTenbctse (ITHUHMHC) Cocerpos CCCP ye-
TAHOBJ/IEHO, YTO B BEPXHMX TaCTAX BOIKCKAX BOAOXPAHUAHUL BJASHUE
CTOKOBHIX TeueHHil B (hOPMHPOBARAN GeperoB SIBJASETCA ONpeAeNIomuM,

Ha T'opbpxoBckom Bogoxparmamile or PriGancka jpo Spocnasias nocie
oGpasoBanns MOANOpPA HESHAYATENBHO YMEHBINHJIACh CKOPOCTh TE4EHHHA B
JIETHE-OCEHHUH NePHOA, a B MaJIOBOAHKE FOXH — W BecHOfl. 3uMoft pexuy
TEYCHHi COXPAaHHWJICA TAKHM, KaKAM OHUI KO CO3XaHHs BOJAOXPaHHIMINA,
CpenHue 0o CeYeHAIO CKOPOCTH TedeHHus Y SIpocnaBia B GHTOBHX YCJIOBH.
ax HaGaoganucek sumon — 0,2—0,5 m/c, Becaoit — 0,3—0,9 m/c, aerom n
oceHnio — 0,4—0,8 mfc. Magcumanbuass 3adHKCHPOBaEHAasE CKOPOCTh
1,25 m/c.

Ilo na6monennsim 1960—1974 rr. AarGOABIIHE CKOPOCTA ¥ YIIbAHOB-
CKa, H3MePeHHNe Ha riay6une 3—5 M, COCTaBHJIH: B IEPHOJ, HANOJHECHHS
1—1,13 m/c, gonune (npm ray6mme 35 M) — 0,76—0,8 wfc; upn ormer.
Kax, GJU3KAX K HopMajnsHoMy noAnopHoMy ypoemio (HITY), ckopocta
Ha ray6mne 3—5 M — 0,65 wm/c, Romawe —0,35—0,4 mMfc. B mepunox
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ocenneli cpaborTkm CKopocTH Bo3pactalor (HamGoapmas — 0.8 wM/c) n
HOYTH HE M3MCHAIOTCA WO rayOmme.

Ha Boarorpaackom Bojoxpanuiaume B crBope CapatoBa 26 anpens
1966 r. MaKcEMaJbHAS U3 CPEJHHX CKOPOCTeH Ha Beprukanu B 220 M 01
npasoro Gepera cocraBasaa 1,12 m/c, aonnas — 0,8 m/c. CKOpocTs Teue.
pus B paiione YBeka B 1962 r. pocrurana: y mosepxmocra — 1,9 mfc, y
aHa — 1,2 Mfc. MakcuMajbHEe CKOPOCTH TeeHU# B HUKHAX dacTax Ky#.
Guiuesckoro M Boarorpajckoro BOJOXPaHMJMIL, CBSSaHHEIE ¢ HX IpO-
TOYHOCTHIO, 6/M3Knm Mexay coGoil. MIx BenmumHa, HecMOTps Ha Kpaiiue
Majiele NPOZOJbHEE YKJAOHH BOAHOH MOBEPXHOCTH, COCTaBHMJa BOIM3N
naoruas 0,6—0,6 m/c. MakcuMaJbHEE CKOPOCTH TeueHHs B BepxHed ya-
et BoTkmmckoro Bojoxpanmimma 2—3,5 m/c.

Pacnpegenenne cKOpocTef CTOKOBLIX TeUeHHH B NONEPeIHEX CEYCHHAR
BOJOXDaHMJIHIIA H3MEHUABO, B pycnopofi wacTH mpeoGnazaloT CTOKOBHE,
a ApyrHe BHAL TeveHm, Kaxk mpaBmio, BHpaxeHH ciaGee. B oseprof
YacTH Hapsifly CO CTOKOBHIME UacTO Pa3sBHBAIOTCA BeTpOBHe, a B Gepero.
BOR 30He ¥ Ha OTMe]AX NIPH BOJHEHHH BO3HHKAIOT BXOJBGEPEroBHE T«
YEeHHus.

Tevenus B UPAOPEXHHX MEJKOBOLHHX 30HAX PE3KO OTJMHAIOTCS OT
TeYeHu#l B 3aTOMJIEHHOM [VIaBHOM pycie n mporokax. Hax Geperosod or-
MEJBI0 W HA HEKOTOPOM DPACCTOAHHM 32 €e HPefielaMM BO3HHKAIOT Tede-
HHfA, PEXHM KOTOPHX SaBHCHT OT BeJHYHHH BOJH, BeTPa H peabeda
OTMeEJH.

Ha yuactkax Geperosnx ykpemienait Kyfi6umesckoro, CapaToBcKOs
ro u Bosrorpanckoro BoZOXpaHRJMIN cpepHee SHaueHHe Ko3apdumuenTa
TIEPEX0/la OT MAKCHMAJbHLIX CKOpOCTel B pyciie K CKODOCTH Ha BHEINHeM
Kpae mpubpexHoi oTMenn cocrasiaser 0,6, CKOPOCTH CTOKOBHIX M BeTpO.
BHIX TedeHHit B o3epax He npesntmalor 0,5 m/c.

Vicxonnmie nannbie AJsi NPOEKTHPOBAHHS XOJKHE COLEPKATh CBEZAE.
HHSL O CKOPOCTAX TeYeHHS B MECTAX HPEAUOJaraeMoro CTPOHTENLCTBA UK
NPOrHO3UPyeMHIX Hx BedHdEHax. [IporHos paspabaTHBAOT Ha OCHOBE
H3YYeHUs aHANOTOB, IA€ BEJWYHHE! CKOPOCTEH TeUeHHH H3YUEHH WM Ke
WSBECTHH MX HOCJCACTBHA (HampEMep, B HExHAX Obedax THAPOY3JIOB),

1.4. DneMenTH BONH HA OTKPHTHX H SaKPHTHX aKBaTOPHAX H BOJ-
HOBHle Harpysku ompexeaaior no raase CHull «PykoBoxcTso mo ompeze-
JICHHIO HArPY30K ¥ BO3JCHCTBHA HA I'MAPOTEXHHYECKHE COOPYKEHH (BOJ-
HOBLIX, JICIOBHX B OT CyA0B)»> [BcecOiOSHHI HAayYHO-HCCAEROBATEINbCKAR
mHCTHTYT ruaporexmukn (BHUMMNT), JI, 1977], yumreiBag npd sTon
npumepnt 1 u 2 mpun. 4 Hactogmero PykoBoacTsa,

PacueTs 371eMeRTOB BOJH BOAOXPAHHJIHMIL IPOH3BOLAT C yIETOM Xe-
JIEHHS! HA 30HH IO ray6uHe, M:

ruayGoKoBoARast — ¢ ry6unok H>0,5Ary (rxe Arz — CpemmAs AJH-
Ha BOJHH B IMTyGOXOBOZHO# 30HE), AHO He BJIMSET HA OCHOBHHIE Xapak-
TEPUCTHKH BOJH;

MeaKoBoaHas — ¢ ray6urok 0,6 Arg =>H 3> Hp, AHO BiHSeT Ha pas.
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BUTHE BOJIH 1 OCHOBHEIE MX XapaxTepuctuku (Hxp ~— KpuTHIecKas rryou.
Ha BOJR, HpH KOTOPOH IPOHCXOAHT HepBoe 0GpyIIeHAe BOJR);

npuypesoBas — ¢ rayOunof Menee Hyw, B HpeieJax KOTOPO# mno-
TOK OT paspylUCHHHX BOJH NePHOAMYECKH HaKaTHBaeTci ma Geper (rae
Hygy — rary6una BoAnl, OpH KOTOPOH NPOHCXORHT NOCAexmee obpyineHue
BONE).,

MNpudoiinasa — ¢ ray6unoi ot Hxp 1o Hyxu, B NPEAesax KOTOPOI Ha-
YHHAETCSH ¥ 3aBEpUIaeTc paspyUicHHe BOJH, HA BOAOXDAaNHNHUIAX, KAK
NpaBUIO0, OTCYTCTBYET, TAK KaK YKJOHH MOABOAHHIX CKJOHOB GOJbINE
0,06 u Hyp=Hyn.

CBefeHnsl HaTypHHX HaGsofendi 32 CKODOCTSIMH BeTpPa M BOJHEHH-
€M Ha HeKOTOPHX BOJOXPAHMWJMINAX M O3epax NpPHBEJEHH B upmi, 1,

B 3aBHCHMOCTM OT THIIA B KOHCTPYKUHU GEperoBOoro yKPemJIeHHsS mpo.
eKT AO/IKEH YUHTHBaTh: HArPy3KH U BO3AEHCTBHS BOJH Ha COOPYXEHHA
OTKOCHOr0 Npouasl; Harpysk® OT CTOSYMX, pa3buBaOmuXCs M TpPH-
GONHEIX BOJH Ha COOPYXKEHHS BepTHKANbHOrO upodmisa; Harpyska or
BOJIH Ha o0TeKaeMble HPErpajkl ¥ CKBO3HbIE COOPYXKEHHS.

1.5. B npoexTe fOMXHE GHTb YUTEHH CJISAYIOIIME JefO0BhE HArpya-
KH: HaBaawl JefAHEIX NOJed IpH WTOpMaX H JeA0X0AaX; TOPOIIeHHe
Jbja; BROJLOeperoBoil Apefid JeAsHHX NOJe U TOPOCOB; TEMIEPATYPHOS
paciupenye CHJIOLIHOIO JEAAHOTO MOKPOBA; BCIVIHIBAHHE OTACABLHBIX 2J1€«
'MEHTOB KOHCTPYKLMH (Hampumep, Kampel B KameHHOH Habpocke) Bmecte
C JIeASHBIM UOJEM WM OTASIBHBIME JbJAMHAMH IPH INOBHINEHHH YPOBHS
BOAN B BOAOEME, 0COOEHHO B XBOCTOBHIX UaCTAX BOAOXPAHHJMIN; yAap
OTAEAbHEX JbAKH NPY BETPOBHIX HATOHEX.

Pacuer marpysox OT ABHKYIIHXCS JISAAHHX NOJeH HA OTKOCHHE Ge
peroBHe YKPelJIGRHS, COOPYXEHHs ¢ BePTHKaJbHOA nepelmefi rpaHbio;
OT OCTAHOBHUBIIMXCSH JCASTHHIX IOJIefl, HABAJOB Ha COOPYXKEHHS IIOJ BO3«
JdeHCcTBYEM TeUeHMs BOAH! ¥ BETP@; OT CINIOLIHOrO JICASHONO HOKPHITHS
NIpH ero TeMmepaTypHOM DACIIMPEHHH; OT NPHMEPSLIEro K COOPYIKEHHIO
JIEASHOIO MOKPOBA NPH M3MEHEHAM YPOBHA BOAH BHIMOJHAIT IO -yKasa-
HuaMm raaBH CHull «Harpysku u sosgeficTBHS Ha TIHIDOTEXHHTECKHE
COOpYXKeHHA (BOJHOBEE, JEZOBHE U OT CYAOB)>,

Harpysku or topoumenus abia u shoabGeperosoro apefida Topocon
32 OTCYTCTBMEM METOJMKH He DACCIMTEIBAIOT, & TOJBKO ONpEiessIioT Ha
OCHOBe JaHHHWX aHAJOrOB, HATYPHHX HaGmogesut M Ja60paTOPHHX
HCCe0BaHni,

Beperosrie ykpensieHns NPOEKTHPYIOT ¢ YHETOM ONHTA SKCIIYATANUR
BOJIOXPAHWIMLL ¥ OTAENbHHEX HaOnofeHnd B AHAJNOTHIHEIX YCJIOBHAX.

Ipu TaxenHx JefOBHX YCAOBAAX KPYTUSHY GETOHHHX OTKOCHHX VK-
peneHnii genaroT He kpyde 1:3—1:4, TaKk Kaxk NpH TAKOM 3aJ0XKCHHAH
HCKJIIOUAETCS CNOJ3aHUe JEeASHEX MAacCHBOB, 3eMJISHEIE OTKOCH, 0COGeH<
HO HEPOBHHE, CHOCOGHH YAEPIKHBATL JejJ OT CHOJ3aHHA M npm Gojee
KPYTHIX 3aJI0XKEHAAX.

1.6. B mmxunx Gbehax rEApOYsNOB, B PESy/bTaTe HEPEKPHTHSA PEKn
NJIOTHHOR, oGpasyercs AedHUIUT HAHOCOB, PACHPOCTPAHSIOMANAC] BHH3 IO
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TEUEHRIO peKH (HA PACHOJIOKEHHOE HHXKE BOJOXPAHWIMING) MHOIZA Ha
necatkn xajaomerpoB, On crnoco0eH BEISBATh HAa ygacTKe IPOEKTHPYeEMOra
Geperosoro yxperienus HeoOpaTAMEI IPOLECC ROHMKEHAA fHa BOJAOXpa.
HAJIMINA ¥ STHM NMOBJAUATH HA YCTOMUMBOCTL coopy:eRus. [lpumepoM Mo
JKET CRXYXHTb Pa3MBIB HCKYCCTBEHHOTO NECYaHONO KOHTptopca B OCHOBA
HAR ONOJN3HEBOro CKJIOHa —ropn YBek (Caparos). Crauana pasMmuBp
npogcxoAmi 3a cueT cTokoBHX Teuenmii, Ilocae nocrpofikn B 1966 r. rpe.
GenxH 13 11 mozBoxAEX GyH pasmup korTpdopca npekpatuacs. Hauanocn
HAKOIIEHHEe HaHOCOB MexAy Oynamu. B 1967 r. mepexpurmem Boarn
CaparoBckuM ruapoysnoM (y BanakoBa) pasMHB B030GHOBRJCH H3-32
yMeHBIIEHASS pACXO/ia HaHOCOB. B cBsiam ¢ aTHM 6m1 pa3paGoraH mPOEKT
YEpenienns MeXGYHHHX OPOCTPABCTB KaMeHHO# HaGpocKof.

MakcamMangeHHE CKODOCTH TEYeHHS B MeXGYHHHX NpoCTpaHCTBax
3a 1969—1974 rr. 0,43—1,27 wmfc.

Ha6mopenns sa paGoToft moABOZHKX OyH NOKa3asiH, YTO ¢ HEepeKpH-
tHeM Bourx mnorurofi CapaToBCKOro THApPOYsJNa AOHHbIE Pa3MBIBHL MO«
IyT OKasaTbCs ONACHHMHE JAJA PEYHHX COOPYXeHuil, HanpuMep, HACOCHHX
CTaHUui, ONOP MOCTOB B JAP.

Tun m KOHCTPYKUHASA GeperoBHX YKPemIeHAR B 3HAYATENLHON cTeneHH
3aBHCAT OT XapaKTepa W HaOpaBJAeHHOCTH AedopMaunp AHA BOAOXpand.
Juma (pasMBBH, aKKyMyJasSTHBHEE (hopMut). IosToMy Ajs ydacrka ped.
HOTO BOZOXDaHAJHING, Ha KOTOPOM IPOEKTHPYIOTCS GeperoBnle ykpemie-
HES, ZO/OKHH OHTH BHIIOJHEHB NPOMEPH, YCTAHABJMBAIOIIME: BEIMYAHY
OTJOXEHNA ¥ rayOuny pasMHBOB, BOSHHKAIONUX B HeoOpaTHMOM wiH 00-
paTHMOM MpoIlecce; XapakTep H PasMepH AUHAMUIECKHX AKKYMYJISTHB-
HHX (opm. Takne msHCKanus B HeoOXOZMMEIX cIy4YassX mnprOGperaiot
xapaxrep PeXHMHHX HaGmozenuit. [TpomepHbie paGOTH BEHINOJHSIOT €XKe
TOZHO B HETHIpE CPOKA: Iepel HauajJoM 3uMHeH cpaGOTKA BOXOXPaHHMH.
Iia, BO BPeMsa NaBOjAKa, NOcAe MPOXOXA NaBOAKA W B KOHIE HaBHTralMH,
IMonepeynyky, O KOTOPHIM BLIMOJHAIOTCS MPOMEPH 3aKPemasioT Ha Ge
pery NOCTOSHHEIME TONOrpadHIecKHMA 3HakaMy — penepaMd ¢ NPHUBA3s
koft HX K KoopAuHaTaMm abcomoTHoR cHeTeme pricoT. Hakmaaky npome-
POB BHIIONHAKT HA OAHM M Te e npodunm, YTO MO3BOJSET HATVIAAHQ
NpociaefATh 82 X0moM Xedopmauud, TIpOTSIKEHHOCTh YHACTKA, OXBAYEH-
HOTO NIPOMEPHEIMA paGoTaMmM, HASHATAIOT C yIeTOM ero reomopdosoruder
cKax ocoGerHocTell, 9TO0 HEOGXOZMMO LA BHAYH NPABHIBHHX DEKOMEH
Janui Mo DPOEKTRPOBARKIO GEPeroBHIX YKpeIrIeHHH.

Bepxnelt rpanuiel npoMepHLIX MONEPEYHAKOB ABJNACTCA KOPEHHON Ger
per, He3aTONJSAEMEIi DPeYHHIMH HaBORKaMmu. IIpOTAKEHHOCT: NonepedHu-
KOB B CTOPOHY BOJOXPaHMININA (HHXKHSS rpaHuIa DPOMepOB) H paccros-
HHE MeXAY HAMH JAOMKEB OHTH JOCTATOYHHIMM AJS BHISBJEHHS BCEX BU-
noB fedopmaunit nprOPeAOR 30HHL

YanThBad, YTO CPOKH MSHICKAHMA M NPOEKTUPOBAHMA GepEroBHX YK-
penJienni HeBEJIHKHW, OPranU3alfi0o NPOMEPOB CUMTAIT NEPBOOYEpPeRHOL
paboTolt 1 NPONONKAIOT €e B TEUCHHE CTPOUTEABLHOrO NEPHONA M SKCIIY-
atauun GeperoBHX YKpemJeHHH, DTO JaeT BO3MOKHOCTh B NPOILECCE CTPO-
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HTEJBCTBA BHOCHTb B IIPOCKT W3MEHEHHs, a IIDH SKCHJYaTalUu COOPYKes
RHit — CBOEBpeMEeHRO MPHAAMAaTh HEOOXOAUMEE MepH JJs 3allATH COOpPY-
Xenu#l OT MOAMEIBA,

IIpoexr GeperoBOro ykpemJaeHHSl JOJIKEH YIHTHIBATH IIYOHHY GHITO-
BEIX, OGIMX ¥ MECTHHIX PA3MLIBOB, KOTODHE MOLYT BOSHHKHYTh Y €ro
ocHoBaHus. [edopmanun ana NojydaoT HanGoJbllee Pa3BUTHE B BEPXO-
BEIX yYaCTKax BOJOXPAHWIAII, B pe3y/ibTaTe coCpelOTOYEHHALIX TedeHmH
Ha yJacTKax 3aTOIJIEHHHX Pyce/] HAUHHAIOT NepPeMelllaThes JXOHHHIE OTJIO-
JKeHUs (HaHOCH), AKTHBU3HPYIOTCA DYCJAOBHE IDONECCH H IOSABJSIOTCS
Pa3MbIBH, NepeMellariuecs BCIeL 34 HAHOCHEIMA CKOMJICHUSMH,

Ilpx KocoM moAxoAe K Gepery CTOKOBHX H BOJHOBHIX TeYeHHil, a TaK-
JK€ YV eCTECTBEHHEIX M HCKYCCTBEHHEHIX NOMepeuHsIX Aperpaj (MHCOB, 3a-
TOMJIEHHHIX OTMEJel, MPHIaJbHEIX MHPCOB, MOCTOBHIX ONOP K T. .) MOTYT
BO3HUKHYTb BHXpEBLIC BOPOHKH, BEI3BIBAIOUIME MECTHHIE PasMHIBH HeEMo-
CPEJICTBEHHO Y COOPYXKEHHUH,

B creCHeHHHIX YCJIOBHSIX, Yallle Bcero o0yCJOBJIEHHRIX HCKYCCTBEHHE-
MH NPensTCTBUAMM, HaNDHMeP, MOCTOBHMH NepexofaMH, NONEpPeTHHIMH
JAam6amu # Ap., MOXKET [POUCXOAUTL 00U pasMEB JHA.

OtmerKka zHa nocje GHITOBOrO pasMEIBA B JIO60H TOUKEe 3aTONIEHHO-
ro pycia Moxer OulTb ompefeneHa Kak HH3liag Ha pacCMaTPHBAEMOM
yuacTKe, Ie PasMbB He GBI OCJIOMKHEH BJHAHHEM HCKYCCTBEHEHHIX COODY-
weHu#t. VINHME cl0BamH, BepTHKab ¢ HauGonbmed GHTOBOR ruy6uHOR
MOKET TepeMecTuTbes B JI06yIo, TOUKy pycia. Ilonepednoe mepementenue
pycsia mo 3aTONJIeHHOHK mofiMe, eciiv OHO OBUIO NMpm GHTOBOM peXHMe pe-
KH, MOXET DPOABHTHCS M HOCJNe 3ATOIJIEHHS, HO B YMEHBIIEHHOM BHJE
U TeMIl¢ Ha NPHMJOTHHHHX yJacTKax H, Hao60poT, AKTHBH3HPOBATHCH MO
CPaBHEHHIO ¢ GHITOBEIMH Ha BEPXOBHIX yuacTKax. 3jech GOKOBOe cmelne-
HHE PYC/a MOXKeT HauaThCA H B TeX CJAYYasX, e€cji OHO He HaGMIORanoch
npn GHTOBOM pexuMe, B OTACABHBIX CAyYasiX HPOHCXOAMT cHpsMJICHHE
3aTONJIEHHBIX H3JYIHH.

Besnynny MecTHOro pasmbiBa B pPyCiax WIH IPYTHX 3JEMEHTax pelib-
eda [HA BONOXPAHMIHIN, CIONKEHHHIX IECHAHEIM MAaTepHaioM, MOXKHO
ONpelennuTh Yepe3 PacuieTHYIO BEIMUHHY CKOPOCTH CTOKOBHX TEUeHHH U
WX ofLiee HampapJeHHe OTHOCHTENBHO OOTekaemoro coopymxenus, B sa-
TOIVIEHHRIX PYCJlaX HANpaBjIeHWe TEYEHHH MOXHO NPUHAMATH NO IuHA-
MHUecKofi OCH NOTOKA, cOBIajalomed ¢ Jurne nauGonbunx rayoun. Ilpu
2TOM CJIeLYeT YUHTHBATH BO3MOXHOCTh YBEJHUEHHS YIVIa BCTPEUH 3a cUeT
AONOJHATENLHOTO MCKPHBJIEHAS AABAMAIECKOR OCH IOTOKa NPH SKCIJYya-
Tauuy, HanpEMep, 3a cYeT GOKOBOro cCMeLIeHHs pycJa.

ITpuGaynKeHHO BEJHUMAY MECTHOTO PasMBIBa Ay MOXKHO ONPEAeATH
no gopmyae M. A, flpocnasuesa

by = (2302/g) tg(a/2) (1/V T+ m?),
TIe U — MaKCHMajbHaf Ha BEPTUKANK CKOPOCTb CTOKOBLIX Tedenmi;
0. — yroa NOZXOA4 CTOKOBOIO NOTOKAa K COOPYIKEHHWIO; g — YCKOpPeHHE
CHJIBI TSIXKECTH; M — KPYTH3HA OTKOCA COOPYIKCHHS,
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Ofwuit pasMuiB B MecTax Cy:KeHHs MOHePEYHOro CedeHHs BOXOXpa-
HHJIKIL MOCTOBLIMH NepexofaMH WM HHBIMH MCKYCCTBEHHBIMHM COOpyie-
HHSIMH ONPEAeAsIOT N0 CIENUATLHON MeTOAMKe (Hanpumep, Babkos B. ©.,
Augpees O, B. IlpoexTupoBanue asroMoOmiabHex gopor. T. 2,— M.:
Tpaucnoprt, 1979; Augpees O. B. u ap. OcHOBH pacueTa MOCTOBLIX Nepe-
X0J0B. — M.: Bucw, mkoaa, 1971).

1.7. C o6pasoBanueM BOAOXDPaAHHJHII Y4acCTHE CTOKOBHX TeueHHiA B
pycaodopmupylomeM u peabedoobpasyiouieM nponecce 6eperos 1OTEPsIIO0
cBoe npeobaafaoiieec s3HaYEHHE, HO BMECTO HHX BCTYOWJIH B jAeHCTBHE HO-
BHIE CHJBI, 06yCc/I0BJCHHNE IOBLIUIEHHEM YPOBHSA BOAH Ha 10—20 M, a na
HEKOTOPHIX BOAOXPaHWAKNIaX U Gosee. B KOHTAKT ¢ peKoR BCTYnawT no-
POIH, paHee He [IOABEPraBILMECHT TNOCTOAHHOMY HJH JaXe BPEMERHOMY
(npu BHCOKOH BOJIe) HaMOKaHWIO, YXyAUAOULEeMY NPOYHOCTHHE 1 gedop-
MalHOHHBE CBOACTBA IOPOA, a CJEXKOBATENbHO, CHHIKAIOUWIEMY YCTOHUH-
BOCTb cKJoHA AoaHEE. OcoGeHHO ryGuTesnbHH AJisi ycrofiyusocTu Gepera
PaspyIUEHUS TOPOA B NOJOCE AMIUIUTYAB PEXHMHEIX KojaeGaHui ypoOBHS
BOJAOXPAHUMARING, JOCTUralomeld 2—7 M.

IepedopmupoBanue Geperos BOAOXpAHUAMIL NPeACTABAAET CO6O# He-
CTaLMOHAPBHA MHOFO(MAaKTOPHLA nIporece, B pe3yAbTaTe KOTOPOro BO3HH-
KaloT pas/indHele GOpME Geperos, ompeiesisieMble NPEHMYILECTBEHHO HH-
JXEHEePHO-IMeOOrHUECKUME ycoBuAMH, Tunuunnte QOpPMH Geperos MoOKa-
3aHH Ha PUCYHKax B Tabu, 2,

TaGauna 2. Tunuunne dopMm Geperon

Popmut Geperos

XapaiTepucTuka

BeperoBuie ykpemaenus

CnaGoHakJIOHHHEE CKJIO-
HH  PeYHO# JIOJIHHHL,
yXOAsi{ae HOX  Ypo-
BeHb IIOCTOSIHHOTO 3a-
ronaenus (Y. IL 3.) ¢
aKTHBHO (HPOPMEpYIOILH-
MMCSI HaJBOAHEIM HJIHA
NOABOAHEIM a0pa3uoH-
HHM YCTYNOM

Ynopuut#i mosc Jio-
GOf  KOHCTpPYKIMH
KpoMe  NOABOJRHOH
rpeGenkn (puc. 17)

JAMHaME49eCKH  aKTHB-
HHe Gepera c 6asmcoM
onojsHeii BHIIE YpOB-
Hf NOCTOSIHHOTO 3aTON-
JICHAS

Onosicku (puc. 18,
25) u poxnmopHas
crena (pae. 35)

JinHaMHYeCKH  aKTHB-
Hhe Gepera ¢ Gasmcom
ONoJA3He# HHAXE YpOB-
Hfl MOCTOSIHHOI'O 3aTOMN-
JIeRAst

YnopHmi nosic
(puc. 2) uam oTkoc-
HOe YKpenJeHnae
(puc. 31)
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Hpodosscenue Taba. 2

®opuu 6eperos

XapaxrepucTaxa

Bepernshie yxpenaenus

AN

Beperosoii yetyn, dop-
MUpyeMHH  BOJOXpa-
HUIMLIEM, C 3aTONJeEH-
HOH Teppacol Hau noft-
MOH BHEPef ero mojo-
IIBH

YnopHwi# mosc Juo-
6ofi  KOHCTPYKHMU
KpoMe  NOABOAHOM
rpebenkn (pue, 17)

[
AW

Lo TN

A6pasuonnmit  Gepero-
BOH YCTYN, BO3BHIAIO-
mufcs Haj aKKymyJs-
THBHHIMH (popMamu Ge-

Onosicka JoGof

KOHCTDPYKIHA

pera (Haj pacTymEMu
OTMENsAMH, KOCaMH M
npod.)

OrkocHoe  yKpen-

Kpyronagaoomue mnpu-
aerne (puc. 31)

ray6ne Gepera ¢ Iay-
O6uHO#t BOAH Ha MecCTe
|| ctpourenscTBa  Gepe-
rOBOr0 YKpemJeHHs A0
25 M n GoJee

I BaronsenHoe  KOpeH-
|moe pycio co cTOKO-
BHMH TeUeHHAMH pas-
MHBaOIMHUMA NPHGpex-
HYIO Teppacy

VYnopuetit nosic Juo-
6ofi KOHCTPYKUHR

l

BonnoBoe Bo3fieficTBHe JUINp YIACTBYET W 3a4acTyio He olpeAenser
Xapakrep, TemlH ¥ o6bemm paspymienmii GeperoB. CTpOHTENBCTBO Gepe-
rOBHX yKpenJieHH# MPHXOAHUTCS BECTH B YCJAOBHAX AHHAMHYECKH aKTHBHO-
ro Gepera, Pexumyrie HaGa0/IeHAS 32 TeMIAMH ¥ OGheMaMy paspyIeHHs
Geperos OueHb OrpaHMYenH, HO Bce Xe NOSBOJIFIOT YCTAHOBHTH IVIaBHHIE
YepTH HX Nepe(OpMHEPOBAHALL.

Opngoit U3 3aAa% UHXECHEPHO-TeOJOTHICCKUX H3HICKAHAR Ajs1 0GOCHO-
BaHHA MpoeKTa GeperoBHX YKPeMJeHAR fABAAETCA COCTaBJICHHe NMPOTHO3A
nepepopmupoBanns Geperd Ha mepHOA NMPOEKTHPOBAHMS M NPOHA3BOACTBA
CTPONTEAbHEX PaboT B 30HE, OXBAaUCHHONl HECTANHOHApHEIM [POIECCOM
AuHaMuKH Gepera, Taxo#i mporHos 0GOCHOBHIBAeTCSl HHMKEHEPHO-T€OJOTH-
eCKUMH USRICKAHUAMH, CONOCTABJCHUEM MAaTepHajoB CheMOK Pa3jHIHEIX
Jer, NONMAaHCKHME KAPTaMu X HemocpefcTBEeHHbIME Habmonenusmu, [Ipu
€ro COCTaBJEHUA YINTHBAIOT: BOJHOBOE BO3AEHCTBHE HA Oeper; CTOKOBHE
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TeueHus n BAOJbOeperobol NOTOK HAHOCOB; BhHIBETPHBAHHME H pa3MoOKae-
MOCTb NOPOJ, B 30HE IePeMEHHHX YPOBHEH; MeXaHuuecKoe paspyiieHue
NOpPOJ, JeAOBRIMH HOABMXXKAMU ¥ HABaJaMH; BJANSHHE pa3pylleHHs KOHTP-
(bopcHOf "acTu CKJIOHA HA PA3BHTHE ONOJSHEBHX HPOLECCOB.

1.8. OGpasoBanne BOJOXPAHM/IKHLL B PEYHHIX JONHHAX BLIBHBAET 06-
BOJIHEHHE TOPOJK, KOTOPHIMHA CJIOxKeHH GopTa jaosuHel, [lpn arom rymmmc.
1ble ¥ HJIBCTHE BOAOHACHIEHHBIE IPYHTH PE3KO CHHIXAIOT HeCymiylo Cmo-
COGHOCTD H NPHOGPETAIOT CBONCTBA MOJ3YYECTH.

OcoGeHHOCTAMR BOXOHACHILUEHHLX TIIHHUCTHX H UJAHCTHIX IPYHTOB
SIBJISIIOTCS:

Masas DJOTHOCTb 1 KaK C/ICACTBHE 3TOr0 BHICOKAs CXKHMAaeMOCTh, KO-
cruraomas 10—15% wMoumocTn ciaos npu marpyskax 1—1.5 krfem?

HU3KMe NPOUHOCTHHE XapakTepucTuku (radu. 3);

AAuTENbHAS APOAOJIKHTENbHOCTh HpoKrecca (HUIBTPAKAOHHOR KOHCO-
Aujanyy (YIVIOTHEHHS) — MeCSIE U FOJLH;

OTHETJIMBO BHpAaMCHHHE peojiorHyeckue cpoficTa, Iloporu mauambe
Hofi M ycramoBHBIIeficA HOJ3YUECTH PaBHH HyJio. [lepHox HeycTaHOBHB-
IMefics MON3yIecTH MaJ, a YCTAHOBHBIIAfACA CABHrOBas MOJ3Y4eCTb HOCHe
3aBepllcHAs Npouecca YOJOTHEHHSA NPOTEKaeT HENPEepHIBHO, He OGHAPYXKH-
Basi TeHZeHlmi K 3aTyxanmio. Koa(ppHuueRT BA3KOCTH B IEPHOZE YCTA-
HoBHBIlefics onsyyecTH Haxomurcsa 101°—10' II;

BO3MOXHOCTb THKCOTPONHOIO PasynpOYHeHHs HOX BOajeficrBHeM nH-
Hamuyeckoi Harpysku, Ilpm JOCTHIKeHHE ONpeJENeHHOro YpoBHsS BHOpa-
LHH CTPYKTYPHHE CBA3H B FPYHTE PaspyINalOTCA H OH HePeXOJUT B TEKY-
yee COCTOsIHHE,

Ta6auma 3. IIpoanHocTHbIe XapakTEPECTHKA NOASYIHX rPYHTOB

Yroa]BEyTDER~
Tpynr aere -rpenne; c’}:.%:’:n ®
rpanx
Wau 0—-7 0,1
[uHH, CyTJIAHKE 5—12 0,1—0,3

IMpoexTupoBanne OeperoBmx  yKpemjenuii Ha cAaGHX OCHOBAHHUAX
npeAbABAseT clefnaIbHEe TPeGOBAHHS K  HHIKEHEPHO-FeOJOrHYeCKHM
ussicKanuaM, Jlis BHGOpa THHA COOpYMXKCHHs M Pa3MepoB KOHCTPYKIWH
Ha cnabHX OCHOBAaHMAX HeOGXOAMMO HSYUMTh yKasaBHHE BHIE ocoGeH-
HOCTH CJaGHX IPYHTOB.

1.9. CepbesHHE THAPOre0JIOrHueckHe A3MEHEHNsT HPOUCXOAAT B GOMb-
[IuX PerHoHax, NPAJIEraloniux K KPYINHHM PeIHsM Bofoxpasunmmam. ITo-
BHIIAETCH HANOPHOCTL CYMIECTBYIOMNX BOJOHOCHHX TOPH3OHTOB, o0pa-
ayloTcsl HOBhle Ge3HamopHEe (BeDXOBOJKAa) ¥ HamOPHEC TOPA3OHTH, He-
KOTOpHIE BHAH! IVIHH OGBOAMSIOTCH KaNMJIADHLIM NOAHATHEM MHOA3CMHLIX
BOXA,
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BausiHge BHOBL CIOXKHBINHXCS MEAPOreOJOrHUecKHx YCIOBHY Ha ye-
TONYHBOCTL CKIOHOB HOMMH He CBOXHTCH TOJIBKO K HOBLINEHHIO (QRIBT-
PaLMOHHOTO JaBJeHHf, KaK 3TO NpeANoJaranock NP HPOEKTUPOBAHHU
BoAOXpanunuly panee, Haubonbliast onmacsocTh — 9T HOCTENEHHOE, MeX-
JICHHOE pPa3yNmpOYyHeHWe. IOPOojA HOJA BO3JACHCTBHEM IIOASEMHHX BOJ,
o6pa3oBaHHe TAYOMHHBIX HOBEPXHOCTEH CMEINEHHMS, BhISHIBRIOLIUX SBJjE-
HHASA, MOAOOHEE CeHCMUUECKUM.

Ilpy DpoekTHpoBaBHH GeperoBHIX YKPeIICHHE, KOHEIHO, HEBO3MOX-
HO HNPeAYCMOTPETb AQJrOBPEMEHHHE W3MEHEHHS YCTOAUMBOCTH CKJIOHOB
JMoJHH, HAXOAALIAXCA HOJ BoO3AeAcTBHEM BOXOXpaHmadma, s sroro
HeoOXO0AMMO BECTH IOCTOSIHHEIE PEXHMHBIE HAGMIONEHHS M CBOEBPEMEH-
HO MpexyNpexaaTh O HAcTyMaimollel ONACHOCTH HAPYLIEHHS YCTOAYMBO-
CTH MOGepexbs BOAOXPaHHIWINA. B Takux ycJaoBmaX BHYTPEHHMe BOXO-
eMu! cayXar GPOHTOM Pasrpysku NOASEMHHX BOJ U NPOEKT GeperoBEIX
VKDEIUIeHHH JOJIKeH INpefycMaTpPHBaTh APEHaXHHe ycTpoficTBa, ofec-
TleynBaomue cBOGOAHYIO (GHUALTPANMIO TIOX3EMHHIX BOX B BOJAOEM H3 €ro
6opToB.

Ilpu mpoekTHpOBaHHM HOBHIX BOLOXPaHUJHI Pa3pabaTHBAIOT PEruo-
HaJbHEI MPOrHO3 HOBHIIEHUS YPOBHS HOAIEMHHIX BOX H OXHAAEMBIX
MOC/IeACTBYf TAKOTO NOBLILIECHHS.

Ecix oxujaercs pasynpouneHye NOPOJ, BIEPBLE CMOYCHHEIX NOA3EM-
HLIMM BOJAMH, B HACEJICHHHIX MYHKTAX YCTAHABJABAOT KOHTPOJMBHEE- MUJ-
poreosiorudeckne cTBOPE M BeXYT PeKHMHEIE HAGMIOACHUSA, MO3BOJSIOIHE
3apaHee NPeAyNpeAnTh 06 ONACHOCTH HOBHINEHHS YPOBHSI HOA3EMHHX BOA,
CIOcOOHHX BEI3BaTh Xe(hOPManuIiO 3LaHUH M COOPYKCHHH.

1.10. CeificMuueckue soafeficTBAs Ha Geperosoe yKpemsicHHE CACAYET
YYHTLIBATD NIPH NPOEKTHPOBAHHA B pafioHax C CeACMHYHOCTBIO (OJbIIe
IIeCTH, a Ha NMEPHOA CTPOHTENAbCTBA — Gosbmie cemm Gasuos, Ia mepm-
OJi CTPOHTEJILCTBA PacUeTHAs CefICMMYHOCTH JOJKHA CHHXATHCA HA ONMH
Ganan.

Cuny seMfieTpACeHHA OQIEHMBAIOT MO KapTe ceficMHYeCKOro pawoHHM-
POBaHHSI TEPPHTOPHE W YTOUHAIOT Ha OCHOBE HHIKEHEPHO-TEOJIOTHYECKAX
H TuAporeosorauecknx ycaoeri coraacio CHull II-7-81 «Ctponmtenn-
CTBO B ceficMHYecKHx pafioHax», B pafionax, ajis KOTOPHX OXHAAeTCH
IOBHIEHHE CCHCMAYHOCTH, CHAY SeMJICTPSICEHAA YTOUHAIOT IO KOHCY/b-
TaTHBHHIM XAHHHM HayYHO-HCCAECAOBATENbCKAX YIPEXKACHAN, 3aHAMAIO-
HIAXCA BONPOCAMH BJMSHWMsI BOJOXPAaHMJMINA HAa PErHOHAJbHOE yBejMue-
HHe CeACMHYHOCTH.

Coopyxenns B ceACMHYECKHX pPafioHaX XOQJOKHH YAOBJIETBODATH pac-
yeTaM Ha OCHOBHOE COYETaHWe HarpPy3oK B COOTBETCTBHH ¢ TPeGoBaHHsMH
raaBsl CHull «Harpyska u BosJeHCTBYS HA IMAPOTEXHUYECKHE COOPYIKE-
HUSA»; 0c0GOe CoueTaHHe HAIPY3OK ¢ YYeTOM celicMHIeCKOro BO3geHcraus
no CHull «CrpoutenscTBo B ceficMuueckux paitoHax»,



2. OCHOBHBIE NOJIO)KEHNUS NMPOEKTHPOBAHUS
BEPEroBbIX YKPENJIEHMHA

2.1, Tun u KORCTPYKHIHIO $eperoBoro YKpEIJIEHHS OHPENENsIOT: Ha-
TPYsK®, BH3BIBaeMble BO3LSHCTBAAMH BOAOEMa Ha (epera W COCPYXEHHS,;
AHZKEHEPHO-ICOJIOrAYECKHE YCIOBUA K pe.nbecb 60})1‘03 BOAOEMA,; 3HAUCHHE
sauymaeMof TEPPUTOPHH HJIS HAPOJHOTO XO3RHCTBA, ee MCUIOJL3OBaHUeE
B IrpajoCTPOUTEJbHLX, NPOMBIILICHHHX W TPAaHCHOPTHHX LENAX; IJIAHHU-
poBogHLie TpebGoBanya K 1pAOPEKHOA moaoce, onpejeisgeMble IPOEKTOM
reHepajbHOro njlaHa ropoja (NPOMLIILIEHHOTO MPefNpPHATHSA) UM NPOEK-
TOM AeTalbHOH MNAHAPOBKY.

Ta6auama 4. OcuoBubie THNB! GePeroBbIX yKpemJeHui

Howmep
pucya-
Ka

Kpargoe omzcasme
KOHCTDPYKIHH

Yenosps npuMeHeHUS

Vnoprmui nosic

Banker u3a kaMeHHo# HaGpoc-
Kn

Bauger u3 (acoHHHX 0J0KOB,
nupaMux Wi KyGos

MaccuBH-THrauUTH H3 TOHKO-
CTEHHOrO COOpHOro KeJseso-
6eToHa C 3anoJIHEHHEM Iec-
KOM Hau OeTOHOM, YCTaHOB-
JEHHBICE HAa KaMeHHOH nocre-
JN

CreHka 43 JABYXPAAHOTO Ke-
Ae300eTOHHOr0 IINyHTa TaB-
POBOrO CeYeHHs C AHMATOHaJb-
HLIMH TSTaMH

IInyHToBRIE pAR M3 32aHKe-
POBaHHHIX CTaJdbHEIX  CBa#
THma «Jlapcess man K,
OMOHONHYEHHHIX TIOBEPXY ‘
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(noxBonHOE)

Ipr craGHX OCafOUHHX OCHOBA-
HAfIX N ONACHOCTM NOAMEBA CO-
OPYIKEHHsI CTOKOBHIMHM Te4eHHASA-
MH.

Tlpy yrmagke Ha pHIXJOE OCHO-
BaHue npoduib GaBKeTa yBReJaR-
YYBAIOT B COOTBETCTBHH C OXKH-
Jaemofi ocafko#t

[Ipm. orcyrcTBEE KamHs TpeGye-
MHX KOHAMONMH, OTBEUAOMUX
BOJIHOBEIM H JICAOBEIM YCJIOBHSIM.
Ilpy yxnapke Ha ciaboe ocHO-
Banpe mpoprab GaHKeTa YBeEJH-
qUBAOT B COOTBETCTBAX C OXKH-
naeMoft ocanxofh

Ha cxaabBHR WIE MOJYCKAJbHEIX
OCHOBaHAAX

Ha ckajJbHOM AJIM TOJYCKAJbHOM
ocroBannd., IlozBojHas BHCOTA
COOpYKEeHRs OrpaRNYHBACTCS
NPOHM3BOACTBEHHHMYE  BO3MOXHO-
CTAME TO H3TOTOBJEHHIO B yCTa-
HOBKE 3JIEMEHTOB

Ha oCcHOBaHMAX H3 IJIOTHHX IVIRH
WUIX TPaBURHO-TAJEUHHIX TPYHTOB
Ge3 BKJIIOYEHHS BaJYHOB, C COAEp-
JaHWeM TaJbKH B rpaBHs He 6o-
Jee 30%




Ipodarncenue Taba. 4

Howumep]
DP:;YH‘ K’;{,‘;ﬁp‘;ﬁ‘;’;"“ Yeaobusi NPEMEHCHHS
6 |Crenka ms xenesoGerommoro| Ha rpymrax Ges BkmoueHzs Ba-

16

17

mOyHaTa TaBPOBOro CecYEHHS,
OMOHOJINMEHHAs II0BEpXy, aH-
KepoBaHHasi HJIH CO cBoGox-
HEIM KOHIOM

CreHka wus AHKEePOBaHHOTO
Xe1e306eTOHHOro MIOYHTA
IPpAMOYTOJLHOTO ceueHnus,

OMOHOJINYEHHOTO TNOBEPXYy ¢
nmecuaHo-rpaBHAHEIM  00paT-
HEIM QWIBTPOM HJW C HHHMH
NPOTHBOGDAALTPALHOKHBIMA

ycTpoiicTBamMn

CreHK2 ¥3  aHKEPOBAHHHX
cBai-060J0U€K, OMOHOJHYEH~
HEIX NOBEpPXy, ¢ DIPOTHABO-

¢brabTPaUMOHHLIM  ycTpoHCT-
BOM

IToxsognas rpeGerka H3 Ka-
MeHHO-HaOpocHHX GYyH Ha ec-
TECTBEHHOM OCHOBaHHH

18

24

26

JIYHOB C COJAEPIKAHHEM PaBHA H
raseky He Gosee 309

Ha ocHoBanmAxX, XOMYCKAIOLHEX
NOTPYKeHHe  Kenes06eTOHHOro
mnysra JmoOHM cnocoGoM

Ha ocHoBanMfxX, JOMYCKAOMUX
HOTpysKeHHe CBafi-060I0ueK

Jlis 3aIiATH OT pasMHBa CTO-
KOBHMHE TEUCHHSMH, HOABORHKX
Teppac u OTKOCOB

Onosicku (HEXBOAHOE)

Onosicka w3 GacoHHHX 6J0-
KoB (TeTpamozoB, AHNOAOB H
NpoY.) Ha MOCTENAM M3 KaMeH-
HEIX MaTepHaJIoB

Onodcka moxomBH Gepero-
BOT0 ycTyma H3 IITYYHOTO

{xaMua ¢ OXaATOBKOA KPOMKH

CBafHHM pPASOM  CKBO3SHOH

KOHCTPYKIOMY C [NaNOYHHIM
6pycoM
Crenka  cBafiHo-3aGopuaToit

KOHCTPYKI UK BHICOTOR 0 2 M

Onosicka B Bhje NOANOPHOR

CTEHH YI'OJKOBOTO NPO(uJs

Ina samuth GeperoBHIX yCTy-
NnOB B J0OGHX HHXKEHEPHO-Te0J0-
FUYeCKUX W TEAPOJNOrMIECKHX yC-
JaoBuAX. Pasvepnl KaMeHHO# IO-
CTeJM Ha3HAYAIOT ¢ YIETOM CTO-
KOBHIX TedeHu#t

Huxe Gasmca omossHel Ha Hesa-
TONJIGHHOR YacTH CKJIOHZ HJH
Teppack

Ha ocHoBammsx, JOMyCKalOMHUX
norpyenre cbail moOHM crmoco-
Gom. Ilpu moJoroM OTKOCE Meper,
CTGHKOM H MaJIHX aMIMIATYAax
KoJieGaHnii ypoBHS

Ipu nomnoroM oTkoce nepes CTeH-
KO#, BEICOTe BOJHH M0 1 M
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I podonsxenue taba. 4

Howmep
PHCYE- Kp;’;l;o;pgrg&aune Ycnosus npamenenus
Ka
Orkocrure
27 |OtxocHHe NOKpHTHA Iumra- | Jlas yKpemjieHAs GEperoB B 8O-

28

29

30

31

33

34

MH H3 MOHOJMTHOTO IXeJe30-
Gerona (C OTKPHTHIMH HJH
3aKPHITHIME MBaMu), YJIOXKeH-
HBle Ha OUPaTHOM IecwaHo-
rpaBuiiHoM GHJIBTPE HH Ie-
OeHOIHOR HOArOTOBKE

TokpuTas nauramMu U3 cGop-
HOro xenesoGeroma (c oOT-
KPHTHMA HJH  3aKPHITHIMU
1IBaMM), YJOXEHANME Ha 06-

PaTHOM  TIECYaHO-TPABHAHOM
¢mapTpe num  weGeHouHoH
IOATOTOBKE

'uxue nokpurtus (TO(HATHO-
r0 TANA) ¢ OTKPHITHIMH IIBa-
Mu u3 cGopHOro xejesobero-
Ha, aHKEPOBaHHHE 32 ILIHTH
IR cBay B BepxHeHd uwacTH
KpeluleHHs, Ha rpaBufiHO-ra-
JIEYHOM €CTECTBEHHOM  HJIH
HCKYCCTBEHHOM OCHOBZHHH

Kamennas mabpocka Ha 06-
paTHOM GmILTPE A mieGe-
HOYHO! NOArOTOBKE

OrkrocHOe yKpenJsieHne H3 (a-
COHHHX GJIOKOB (TeTpanofos,
JAUNOAOB B Ap.)

Crynenuatoe ykpenieHme Ge-
TOHHEIMH GJIOKaMH

PemergaThe NIMTH Ha mec-
JaHO-rpaBmiiHOM (rJbLTPE C
3aNONHEHUEM SUCCK KaMHeM

PemeruaTeie IMATH Ha Die6e-
HOYHOH TWOATOTOBKE C 3a-
TNOJIHEAHEeM sideeKk pacTuTe b
HOM 3eMyell C TOCEBOM TpaB

17

He KoJeGaHusA ypoBHeH BOAH H
BOJIHOBOrO  BO3AEHCTBHA BHIIIE
CTPOUTEJBHOTO YPOBHSI B BOXO-
XpaHUNAmE

To xe

Inst yrpenJenus NOxBOANHOR ua-
ctu Geperos

Jna yepemsienus NOABOZHOA M
HanBoAHOR dactu Gepera

Jlns yxpensieHHs MOXBOXHOA 7d-
CTH HpHTIyOHX GeperoB B TAXe-
JIHIX BOJHOBHIX M JEJOBHX YCJO-
pusx. Tlpm yknaake ma caaGoe
ocHoBanne NpPodWIbL YKpemJIeHus
YBEJIAYEBAIOT B COOTBETCTBHH C
OXuRaeMoi Ocafkon

Jas ypensieHus: Geperos B 30HE
KoJeGaHns YPOBHEH BOAH H BOJI-
HOBOTO BO3ZEHCTBHA BHIIE CTPOH-
TEJBHOrO ypOBHSA

Jins yRpenjeHHs eperoB BEIMeE
crporTenbHOro ypopas. OGmana-
€T XOpOHIEME JAPEBEPYIOIEMHA
CBOMCTBaMH

Ha mammx Bozoemax (oGjerden-
HHf TN YKPENJeHus)



I podoancenue Taba. 4

Howmep
pucya- Kp;‘;x;gngmaaﬂne Ycn0BHS NpUMEHEHHS
Ka
Nopnopntie crent HaGepeXHBEIX
35 |MaccusHasi, BOJHOOTGOMHOro | Bhlmle  CTPOMTENBLHOTO YPOBHSA

npodras ¥3 MOHOJATHOTO HJIH
cOopHoro xenesobeToHa Ha
CBafHOM OCHOBAHHH WJH Ka-
MEHHOW NOCTean

IJIs1 33IATH TPaHCHIOPTHHX Ma-
rucTpajef, NpPOTYJOYHHX  Tep-
pac ropofACKHX HaGepeXHHX

36 |Us o6HKHOBeHHHX MacchBOB | JJs SamATH Teppac Habepex-

Ha KaMeHHO# HocTesn HHX [OTEHIHAJbHO-ONOJ3HEBHX
Geperos

37 |V¥Yromkosoro mpodmas us| Beume cTpomTesbROTO  YPOBHSA
cGopHOro Kese300eTOHa Ha | /1A SallUTH Teppac TrOPOACKHX
BHICOKOM CBaHHOM DOCTBepKe | HaGepexHHIX

38 |Us xpymHmx anxkepoBaHHHX | To xe
CBAMHRIX NaHeNed  UPAMo-
YTOJbHOr'0 CedeHus

39 |VYroskosoro npotmas u3| BHIe CTPOMTENBHOrO YpPOBES,
cGopHOro ixene3oGeToHa Ha | Ha rpyHTax, He JAONYCKAIOWIEX
OCHOBaHHKH X3 KaMEHHBIX Ma- | HOrPYXeHHS cBait
TEPHAJIOB

40 |Us xenesoBeromHoro TaBpo- | Ha rpyHTrax Ges BaJyHOB c co-

BOT0 H®JId HPAMOYTOJBHOTO
IINYyHTa ¢ HAaKJOHHRIMH aHKe-

JepkaHueM TPaBHs M rajbKH He
Gonee 30%

PYIODIAMA CBaAMH

IIpuMevanue. KOHCTPYKIWH YyHODHOTO IOSiCA MOXHO NpHMe-
HATb KaK CaMOCTOATEJNbHEE GePEroBHE YKPEIJIeHHS MPH OTCYTCTBHH OCO-
OBIX apXUTEKTYPHO-IVIAHHPOBOUHEIX M APYIHX CHEUHAJBHHX TpeGoBammi
K OJaroyctpolicTBy Oepera, ero NPOMHINJIEHHOMY WJIH TPaHCOPTHOMY
HCI0/Ib30BAHUIO.

B Ta6n. 4 npuBeieHH OCHOBHHe THIH GeperoBHIX YKpeIVICHHH, lene-
€006pa3HoCTh NPHMEHEHHsS KOTOPHIX MOATBEPAACHA NPAKTHKOR HX CTPod-
TEeJbCTBA H sxcnnya'rauneﬁ. l'Ipu JNIDOCKTHPOBAHUHA TaKHE KOHCTPYKIHH
COBCPIIEHCTBYIOT B HanpaB/iCHHH IOBHIICHNSI HX TEXHOJOIHYHOCTH 1
CTPOHTENBCTBE, SKOHOMHYHOCTH H NPOAOJNMHUTENLHOCTH MEeXPEMOHTHHIX
TEepPHOAOB.

TIpuunnamu noBpexAeHAEl! Ha GeperoyKpemuTeNbHHX COOPYKEHHSAX,
WX aBapuiHOTO COCTOSHHS H NOJHOTO Pa3pyUIeHAS OTACIBHHX Y4aCTKOB
ABJAIOTCS: HOAMBIB HIXXHeH (NOABOXHOMA) KPOMKH COOPYXKEHHS CTOKOBHI-
MH TEJeHWsIMH; BEHIHOC 'DYHTOB H3 OCHOBAHHSI KaMEHHHIX HaGPOCOK H de-
pes WBH Kee306eTOHHMX KOHCTpYKnKﬁ BOJHOBBEIMH CKOpOCTSIMH, & B
HRXKHeH YacTH — CTOKOBHIMH TEUCHHAMH H3-32 OTCYTCTBHS HJW HEKauecT-
BEHHOTO BHIOJHEHUS 0GPaTHHX (DHIBTPOB; BaoabGeperoBoft apeid neps-
HBIX TOPOCOB; Pa3XXMKCHHE IECKOB C IOJHHIM paspylleHHeM TPYHTOBOH
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YaCTH COOPYM<EHMA W OOPYLIGHHEM INIMT U3 MOHOJHMTHOIO APMHUPOBAHHO-
ro 6eToHa; npuEMeHEHue HEKOHIMIHOHHBIX KaMEHHHIX MarepHaloB, HeKa-
yecTBeHHOro GeToHa M rpyGhle HapyWEHHs] TEXHOJOTHH €r0 YKJaAKH.

OG6o06iieHNe ONBITA NPOEKTHPOBAHMS M aHAJU3 HPUYMH, BHI3BABLIMX
HOBPEXEHUS COOPYMeHHA NMOSBOMAIOT chopMy/IHpOBaTh OCHOBHEHE MPHH-
IunE KOHCTPYAPOBatus® GeperoBrix yKkpensenuii:

COTpSKeHHe GEPeroBoro YKPelJJeHus ¢ ero OCHOBaHUEM JOJMKHO GHTh
HaZEKHO BAlIUUIEHO OT PA3MLIBA CTOKOBHIMHU TEUECHHAMH ¥ BOJHOBEIMH
CKOpOCTsAME (B HOABOAFOM YacTH YHOPHHM HOSICOM, B HAJBOXHOM —
onosickofi man 3y6om). TIoAMBIB ymopHOTO NOsica AW HAABOAHOH TacTy
GeperoBoro yKpemjieHusf HAYMHACTCH, KOTAA CKOPOCTH CTOKOBMX Tege-
HHE W BONHOBME [OCTHFAKT DaSMHIBAMEX BEJHUAH. PacyeTHYIO Mak-
CHMAJIbHYIO BOJHOBYIO NXOHHYIO CKOPOCTb H JONYCKacMHE 3HAYeHHsS BOJ-
HOBHIX HepasMHBAIOMMX AOHHHIX CKOPOCTEH CJCXYeT OPHHHMATH COIJAcs
Ho riaBe CHEII «Harpysku u BOSEeHACTBHS Ha THAPOTEXHHYECKHE COODY-
XeHns (BONHOBHIE, JICAOBHE H OT CYAOB)> JJISt COODYXEHAR C BEPTHKAJib.
HOfl CTeHKOf; TIPYHTOBas HacTh OeperoBOro VKDEIJeHHsd, B TACTHOCTH,
OCHOBaHME OTKOCHOTO HOKPHTHS, sBJfgeTcs palborawouieil uacTwio
COOPYKEeHHs, BOCOPHHUMAIONIER AKTHBHHE BOJHOBHE, JeJOBLe H JPYTHe
Harpyskd. Ero rpanysoMeTpHYecKH#i COCTAB H IUIOTHOCTD JOJIKHBI YAOs
BJICTBOPATh TEXHMUECKUM TPeGOBaHHAM, NPELYCMAaTPHBAECMEIM IIPOEKTOM;

KOHCTPYKIMHM, BOCHPHHEMAIOMYE AaBjeHAe IPYHTA (OCOGEHHO TOHKO.
CTEeHHHIE), BO3BOAMMEE HA NOJSYYHX FPYHTAX, AOJIXKHH YUHTHIBATH M3Me-
HeRNe Hecynieft CocoGHOCTH BO BPEMEHH, CBA3AHHOE ¢ OPOsBJCHHEM Peo-
JIOTHUECKHX CBOJCTB TIDPYHTA OCHOBAHHS H peJAKCAlldd PeaKTHBHOTQ
JAaBJIeHus MOJ3YYero rpyHTa Ha CTEHKY;

KOHCTPYKIUK YIOPHOrO NOsica, ONOACOK, OTKOCHHX NOKPHTHA ¥ MOJX-
HOPHHIX CTeH HaGepexXMEX AOMKHH GHTh FPYHTOHENPOHANACMEIMH H HE
IOMYCKaTh BHHOCAZ I'DYHTA CTOKOBHMH TETCHHAMH, BOJHOBHMH CKOPOCTS.
MH ¥ DPPYHTOBHIMH BOJAMM, BKJHHHBAIONM[MMHECA HA OeperosoM ycTyIe;

Geperosble yKpellJIeHAs XOJNKHL IpPeAycMaTpHBaTh APEHHPYIOIHAE CH.
CTEMH, 0GECHe nBAINYE IPAMYIO THAPABINIECKYIO CBASh TIOTOKa TOA3EM.
HHIX BOJ, C BOZOEMOM;

KOHCTPYKIIHH GeperoBHX YKpelseHn#l, 0co0eHHO YHOPHOro Mosica m
ONOSICKH, AOMKHE 00eclieyuBaTh YCTOHUMBOCTh M NPOYHOCTH COOPYIKEHHA
Ipu JefoBHIX Harpyskax (cM. 1. 1.5 Pyxosogmcrsa).

2.2, BeperoBHe yKpemeHus B ropoziax, Ha NOPOMHILICHHHX Ipex-
OpUATEAX ¥ ¥ TPAHCHOPTHHX KOMMYHMKANWE OTHOCATCH K COOPYRCHWSIM
HHXeHepHOH SaIATH M HX KJAacC HOJMKEH HAa3HAYAThCA MPOEKTOM B COOT-
BercrBrH ¢ TpeGoBanusamMu CHall «[HEApoTeXHAYECKAE COOPYIKEHHS, PEY-
Hele. OcHOBHLIE NOJ0XKEHHs HIPOEKTHPOBAHUAD, I/ie YKA3HBAeTCs, ITO NPy
onpeieieHHH KJACCOB NOCTOAHHKLIX TMAPOTEXHHUECKHX COOPYeHnit cleny-
€T yU4uTHBaTh DOCNCACTBHS NPH WX aBAPHM KAW HAPYMEHWE SKCIJAyaTa-
uun, YlosroMy npy HasHaYeHHH K1acca NPOEKTHPYEMHX GEPeroBHX YKpel-
JeHni Kpome ykasanHo#i raasm CHrll pekomenxyercs moap3oBaTbeg
Taba. 5.
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Ta6auna 5. Krace npoextupyeMbix Geperosnix yKpenaeHnit

Knace XapaxrepucTuka 3ZaHult, coopyxenui, Tepputopu
I Tloprans ToHHeJde# METPOMOJMTEHA, HACOCHHE CTaH-
WA TIepBOH KaTerOPHUM HAJEXHOCTH C BOXONPHEMHH-
KaMA
11 KanuTajbHas MHAOFOSTAXHAs Xujas 3acTpoiika, of-

[MECTBEeHHHE KaNmMTaJibHLE 3JaHH# H NPOMEILICH-
HHe NpeAnpHATAS ¢ HENpepHBHHM NPOA3BOJCTBEH-
HHIM IHKJOM, HACOCHHE CTaHIMH BTOPOA HM TpeThel
KaTeropuu HaJSXXHOCTH ¢ BOJONPHEMHHKAMH

I TeppuTOpust C MaJO3TaXHOH 3aCTPORKOH, MPOMKIII-
JICHHBIE ¥ KOMMYHaJIbHEE NPeANpUATAS, IPOe3JH 06-
HIErOPOACKOro 3HaYeHUs

IV Topoackue mapku u GyJabBapH, 30HK OTJALIXa H 3e€-
JIeHHE 30HH, TOPOACKHE MNPOoesin palioHHOrO 3Haue-
HHUS, CaJi0OBHE M OropoORHHE Y7acTKH CaJOBOZYECKUX
TOBAapPHIIECTB U CEJIbCKOXO3ANCTBERHEE YroAbs

IMpumeusanue. Knaccu Teppuropufl, 3aHATHX THAPOTEXHHYESCKH-
MH COODYXEHUSAMY, JXeJe3HHMH H aBTOMOOMJbHREIMM JOPOTaMHM, IPHHH-
maior coryracno CHull mo mpoerTupoBaBHIO STHX COOPYXKeHHI.

Kanace GeperoBEIX YKpeIJIeHEH Y TeppPUTOPHHE, mOAJiexallux PEKOHCT-
PYKUMH B npenesax NPOEeKTHOrO CPOKa, HA3HARAIOT B COOTBETCTBHH C Ha«
MedJaeMBIM HX HCHOJh30BAHHEM, Ecin xe PEKOHCTDPYKIHSl OTHECEHA Ha
HepPCNeKTHBY, TO KJacC HA3HAUalOT B COOTBETCTBHH ¢ (haxTHICCKHM HCIONb.
30BaHHEM TEePPHTOPHH, HO IPH STOM IPOERT JAOJIKEH NIPEAyCMaTPHBATEH
BO3MOJKHOCTh MOBHINEGHHS Kjacca GEPEeroBHX YKpemJeHHH.

2.3. Tlopsi0oX npOeKTHPOBAHHA ¥ COCTAB HPOEKTa GEPEroBHX YKpel-
JCHU[ ONPEeNeasiorT 10 o6LUIeCOI03HBIM HOPMATHBHEM JOKYMEHTaM, TeXHH.
YECKHM M aPXUTEKTYPHO-IIAHUPOBOYHEIM 3aJaHHUsM, YTBEPMACHHHIM B
yCTaHOBJIEHHOM IOpSAAKeE. Texunuueckoe 3ajlaHie Ha NPOEKTHPOBaHHE Ge«
PEroBHX YKPeIUIEHH JOMKHO COJEPKaTh CIELYIOLINe CBEACHHS:

IpaHANH y4acTKa NPOEKTHPOBAHUS C YueTOM reoMOP(OJOrHIecKux
ocoGennocrefi Gepera ¢ pekOMeHAALUAMY O BHIACJICHUHM NePBOf ouepeny
CTPOHTENLCTBA;

renepadqeHag noApsAxHast CTpOUTENbHAA OpraHusanus, e¢ BeLOMCTBEH-
Hafl NOAYHHEHHOCTb M JILI'OTH!, NPEJOCTABJEHHEE IPABHTENbCTBEHHLIMH
NOCTAHOBAECHUSAME M PACHOPSIKEHAAME;

OPOH3BOACTBEHHEIC MOIMHOCTH 3aBOJAOB Xeae300eTOHHBIX nsuemaﬁ.
CHOCOGHHX H3TOTOBJATL 2Ke/Ie300eTOHHHE 3/IEMERATH TIHAPOTEXHHYCCKHR
coopyxeHuit npu crporoM cobonenud 'OCTa u HOPM THAPOTEXHHUECKOs
IO CTPOHTENLCTBA;

pasBefaHAbIE 3alachl I'PYHTOB, NPHUTrOAHEIX AJSA THAPOTEXHHYECKOTra
CTPOUTEJIBCTBA, AANLHOCTE X BO3KU, HCTOUHMKH IONYYCHHA TUADOTEXHHU-
9ECKOr0 KaMHSl H KAMEHHHX MartepuanoB. [Ipy ux orcyrcrBum — 3ajannd
Ha HX MOHCK K Pa3BeIKY.



ApXUTEKTYpHO-IJIAHAPOBOYHOE 3aflaHue NONMHO COZEPIKATh IPAfO«
CTPOHTENbHEE, apXHTEKTYPHO-NJIaHKPOBOYHEE U APXUTEKTYPHHE TpeGoBa«
HHs1 K IPOEKTy GeperoBoro YKpeIVIeHHsi B YBfI3KE ¢ JaHAWAMTOM NPH«
GpexXHOil uacTH ropoja, OIpefenATs ero rpagoobpasylollee HasHaueHHe,
K neMy nosmxeH OHTh NPHNOXKEH NPOEGKT JETANbHOH IVIAHHPOBKH NpHs
OpexXHOA "acTH ropoja HBAM BHIKONHPOBKA H3 TIeHEpajbHOrO IJIaHa
TOpoZa.

pannun yuyacTka ¥ NJIaHOBOE IPOJIOXKEHHE GePeroBHX YKpPeIICHHH,
yKa3aHHEIE B TEXHHYECKOM H apXHTEKTYPHO-IIAHHPOBOUHOM 3ajaHAAX,
MOTYT YTOUHATHCA NPM IPOGKTHPOBAHHM AJA BHOOPA HAMIYUIIMX YCJIO«
BHUiI CONpsIXMEHHA COOPYXeHHA ¢ GeperoM u BojoemoM. KoHcTpykuus
CONPATAlOIIMX YYaCTKOB XOMKHA obecneumBaTh OeaapapuiiHyio paGoTy
COOpPYMEelns B YCIOBHAX NPOROJKAOuXcA mepedopmupoBanmii Gepera
BOJOEMa Ha yJacTKe OpHMBIKaHH,

IIporsxkeHHOCT, GeperoBhIX yKpelieHufi, ompefenseMass YCHOBHSIMH
NpUMHKAHAA, MOXET 0KasaTbCd . Gosbllle TpeGyeMmoli sajgaHdeM Ha HpO-
€KTHPOBAHHE.

2.4, IlnarupoBouHoe pemeHre OeperoBOro YKpelJicHHS OIpeAeNseT-
¢l He TOJKKO apXUTEKTYDHO-IVIAHADOBOYHHM K TeXHWYECKHM 3ajaHHA-
MH HA NPOEKTHPOBaHHe, HO M 3aBHUCUT OT (OPMH H IJAHOBOTO OUEPTa-
Hus Gepera, BOJHOBOIO M JIEAOBOTO DEXKHMOB BOJOEMA.

JIEHMIO peryJupoBaHHA (IepPeceueHMs JHIEBOA TPAHM COOPYKEHHA
C 3epKa/ oM BOJOEMa NPH PACUCTHOHA OTMETKE) NPOKIAALIBAIOT N0 MJAB-
HOH KpHBOH, Ge3 YIJIoB H BHICTYNOB, YXYAIAIOMHX YCHAOBHS BOJHOBOTO
BO3JEHACTBHS M CNOCOOCTBYIOIIAX 06PasoBaHHI0 HABAJNOB JbXAa H €ro
ropoiienns. IloBopoTH, HewsGexHHe Opu GONBIOR NPOTAMEHHOCTH
COOPY2KEHHs, NPOXOJAT MO NAABHOA KPHBOA MM NOJA TYNHM YINIOM HE
MeHee 120°. O6myi0 ycrofumBOCTh GeperoBOr0 YKpPEILIEHHsS HPOBEPSIOT
pacueramy.

Tpopune Geperosoro ykpenaenus AOMKeR obecreuuBath coGCTBeH-
HYIO ycTORUHBOCTH M YCTOAIHBOCTH Gepera. Ilpodmin ompepensercs:
aPXATEKTYPHO-IAAHMPOBOYREIM M TEXHHMYeCKUM 3aJaHHSAMH Ha NPOEKTH-
popanne; pesbedOM, HHXEHEPHO-ICOJOTHISCKUMH YCJIOBHAME H JXHHAMH-
KOf Gepera; BeJHUMHOH AMIVIATYAH Ko/JeGaHAS yPOBHS BOJROEMa, ero
BOJIHOBHIM H JICKOBHM DEXHMaMU,

IIpn GonpmoRt ammIMTyAe KoneGaHA# ypOBHS BojaoeMa OGeperomoe
YKpeIJeHne AOJIKHO HMeTh B CBOeR HaJBOAHOf 9acTH BEpPXHIO, H, Kak
[paBwio, HEXHIOW Teppacy (wm Gepmy) H IpoMeXyToUHHe GepMbL.
Mix pasuellleHme COIJIaCOBHBAIOT C OTMETKaMM BHKIMHHBAHAS MOA3CM-
HHEIX Boj B GeperoBoM ckiaoHe. Illupury Teppac u GepM onpeAesnsioT mja-
HHUPOBOUHEIE TPeGOBaAHS, YCJIOBAS HPOH3BOACTBA paGoT H YCTOHYABOCTD
COOpYXKEHH.

OrMeTka BepxHeli Teppach HasHauaeTcsi HPOEKTOM B 3aBHCHMOCTH
oT ee mcnojb3oBanns. IIpr mcHOJL30BaHAH B IPajioCTPOHTENBHHX NEASX
OHa N0/KHAa GHTH He3aTalIHBaeMOH NPH MAaBOAKAX PacyeTHOH BepoOAT-
HOCTH, OPHHATOR B 3aBHCHMOCTH OT KJacCa COODY:KEHH#, C Y4eTOM BH-
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core! Boann no CHull «Harpysku u BoagmeficTBHsl HA FUAPOTEXHHUECKHE
coopyenusi (BOJHOBHE, JeloBHe U OT cyAoB)». Ilpn orcyrcrBuu Kanu-
TaJbHOH M kKUIOH 3acTPOHKM Teppaca MOXET 3aTallIHBATbCs NABOAKA-
mu. OTMeTKa 3aTaliimBaeMoii BepXHeil Teppach JOJKHA HA3HAYATHCH
Ha ypoBHe maBoxxa obecmevenHoctsio 10% ¢ ydgeToM BHICOTH BOJHH
npH 06eCheueHHOCTH MaKCHMaabHOR ckopoct Berpa 50%. Ilpu neoGxo-
JAMMOCTH JOHNYCKaeTcs YCTAHOBKa HapameTa B Buje BOJHOOTOOAHOM
CTEeHH!,

KoncTpykuusa saranauBaemoil Bepxuefi Teppach! JOMKHA IpeaycMat-
puBaTh 3alIUTY COOPYKEHHS OT pasMHBa IaBojkamu. Bo Bcex cayyasx
OTMeTKa BepxHefi TeppacH 4 NPUMeHeHHe BOJHOOTGOHHOR cTeHE oBocHO-
BEIBRIOTCSl TEXHHKO-3KOHOMHUECKHMH pacyeTaMH.

Huxuaa Teppaca (cTpoMTeJbHast) HA BHYTPEHHHX BOROeMax SABJfA-
eTcs KOHCTPYKTHBHOM uacTblo GeperoBoro ykpemaewns, Oua paspmensier
Geperosoe YKpelJEHHe Ha BEepXHIOWO (HAZBOAHYIO) W HHXKHIOW (NMOABOA-
HYI0) 9acTH.

Hanpoanas wactb saranimBaercs JHUIUL NPR NaBOAKAX, HAroHax M
BOJHeHHAX peaKofl moBTOpseMocTH. Bo3BoAMTCA ORa N0 TEXHONOTHH,
O6HYHOR AJfA THAPOTEXHHUYECKOrO CTPOHTEILCTBA — HACYXO.

KoneTpyknust HUXKHell YacTH AOJJKHA YUATHBATH OCOGEHHOCTH H
TpeGoBaHuA IOABOAHOIO cTpouTeNbcTBa, CamMa HUXKHAA Teppaca CIYXHT
CTPOHTENBHOM IIONAAKOR NPH BO3BeJCHHA HesaTallAHBaeMOA W HOABOJ-
HOH wacre#i GeperoBOro YKpeIsieHHsl, H& KOTOPOZ pasMellaloTCs TEXHH-
yeCKHe CPeRcTBa, Heo0XoZuMHe mas crpoutenbcrBa. Ilostomy mpm Ha-
3HAYEHNH OTMETKH HHXHel Teppachl Hafo Y4HTHBATh  CJAERYIOIIHe
YCJIOBAA: HMIKHAS Teppaca He MO/KHA 3aTaljuBaTbCd MNpW  IUTOPMAaX
qacTOR INOBTOPAEMOCTH; OTMETKH HHUMHeli TeppachHl MOJNXHH BIHCH-
BaThCs B IVIAaHMPOBOYHOE pellienHe Gepera.

ITpu pacueTe He3aTONNREMOCTH HHXKHeR Teppachl Ha BOJOXPaHAJIM-
max, ¢ pafiamu HabGmoZeHnfi 3a KoseGaHusAMH ypoBHeRr Menee 25 Jer,
3a ucxofxywo npunamator ormetky HIIY, Ha osepax c ecTecTBeHHHM
PEXHMOM 3a MCXOJAHYIO HPHHHMAIOT OTMETKY OpAWHAapa.

OrMeTKa HuXNell TeppacH IO YCJIOBHSAM HE3aTONISIEMOCTH JOJIXKHA
NPEeBHIIATh HCXOAHYIO OTMETKY Ha BHICOTY BOJHH 19)-Hoit oGecmedeH-
HOCTH (B CHCTeMe BOJIH) IIPH pacueTHoOM ITOpMe moBTOpAeMocTbio 50%.
Onnaxko OTMETKYy HHKHell Teppackl He cJelyeT Ha3HauyaTh HHXXe OTMeT-
xi HIY nim MaKcEMaabHOIO YPOBHSI ¢ yUeTOM CYTOYHHIX KoJdeGauuit
ypoBreit (cM. o, 1.1).

Ilpu cTpomnrenscTBe (EPEroBHX YKPENVICHHH A0 HANOJHEHHs BOJO-
XpaHwiMlla (HacyxXo) OTMETKY HHXHefl (HesaTamsuBaeMofi) Teppachl
HA3HAJalOT B COOTBETCTBHH C IVIAHHPOBOYHBIM peiteHmeM Gepera. Ilpu
INTOpMax PeAKOH MOBTOPSEMOCTH M NPOMYCKe HaBOAKOB CTPOMTENBCTBO
NpepLIBalOT, a MeXaHH3MHl yOWpaioT B GesomacHHe MecTa MJI¥ 3aKpen-
JSIOT HA yJacTKax IPoM3BOACTBA palor.

2.5. TapanTspOBaHNe TI'PYHTOHENPOHHIAEMOCTH KOHCTPYKUMi — of-
Ha M3 NEHTPaNbHHX 3aja¥ B NPOEKTHPOBAHUA OeperosHX YKpemJeHHH,
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C s710ft 1ieNbI0 B IPAKTHKE CTPOHTEIBCTBA B 3aBHCHMOCTH OT THNA
KOHCTPYKLHE NPHMEHAIOTCA: HaBeCKa Ha THUbHBE IJIOCKOCTH CTEHOK ap-
MHPOBAUHBIX GHTYMHBIX MATOB WJK CTEKJOTKaHefl HAa OcHOBe noanadmup-
Hoii cmonet ITH-I; ycTpoficTBO XepeBSHHHIX HWJIH 3KeNe3oGeTOHHHIX Ha-
1eJbHAKOB B KOHCTPYKIMAX C PEIKO PACIOJOXKEHHHIMHA INBAMH; ycToficr-
BO IpaBHiHO-IECYaHEIX O06PATHHX (QHILTPOB PASTHIHOR KOHCTPYKUHH —
HanGoJsiee YHHBEPCAJbHLIR THIl 3aIUMTHI.

B GeperoBHx YKpenjcHmSX NPAMEHSIOT OXHOCJOAHEE M MHOIOCJIOH-
Bhle o6paTHHe (UAGTPR X HOJTOTOBKH, TOJUYURY H 3€DHOBOH COCTaB KO-
TOPBLIX Ha3HAYalOT N0 pacuery.

TpeGosanust K 3epHOBOMY COCTaBY:

1. Ina oanochofinkx (hHALTPOB HPHrOAHOCTHL MECTHOTO MaTrepHaia
10 3epPHOBOMY COCTaBY AOJIXKHA YCTaHABJHBATLCSH, ACXOXS M3 CTENEHH €ro
HEOHOPOJHOCTH, @ TAKXKE H3 COOTHOINEGHHS PA3MEPOB YACTHI, MATEPHAJIOB
¢ pasmepaMH OTKPHTHIX IIBOB M CKBO3HHX OTBEPCTHE B KOHCTPYKUHH M
Ppa3MepaMH yacTHI FPyHTa GeperoBoro CKJoHa.

CreneHb HEOZHOPOZHOCTA MaTepHakia OXHOCHOAHOA HOATOTOBKH JO-
nyckaior B npepenax: K=Dgy/D1o=25—20, Ilpn mokpnTEH u3 maAT OpH-
HuMaior anauenue Dgg He Gosee 60 MM, Pasmepn dpaxnuil ogHOCAOHHO#M
HOAroTOBKH D, W momepeyHOe  ceUYeHHe OTBEPCTHA b NpHEAMAnT
5==0,6 D, (rae n—uncno wactum, Y% MacCH, KOTOpoe AONMycCKaercs K
BHIMBIBARHIO U3 BEPXHEI'O CJIOS MOJATOTOBKE HCXOAS M3 JONYCTHMHX pa3-
MepoB OCaJloYHHX AeopManmii MokpuTus). Jas CKBO3HHX NOKPHITH
u3 T npuHEManT n<<25%.

Ilpn ykaagke WIAT ¢ OTKPHITHIME MIBAMH WJIH INEJCBHMH OTBEPCTHS-
MH, DACHOJOJKECHHHMH NEPNEHAWKYJAADHO Ype3y BOAH, COCTHONIEHHE
MexAy pasmepamm ¢pakiuii OAHOCHOHHOA HOArOTOBKH M NONEPEYHBIMA
pasMepaMH IIBOB W/JIM OTBEPCTHHA HPHHAMAIOT CJeAyIOllHe: NPH BHICOTE
pacuerHoii BosHH 1%-nofi oGecneyeHHOCTH J0 2 M— 3 cM=02>0,6 Da;
6onee 2 M — 2cM>=b>0,6 Dy.

Ecin mpofiofbeast ocb WBOB mAHM OTBEPCTHA paciojiozkeHa BAOJb
JYHHA ype3a BOXH, TO B pacyerax COOTHOWIGHAE  NPHRHEMAIOT
4 cM>=56=>0,8 Dy.

Pasmepn wacTHD, OXHOCHOHHOHR WMOATOTOBKH D)o NpHHHMAIOT B 3a-
BHCHMOCTE OT DasMEpOB JaCTHAL, TECYaHOTO FPYHTa OTKoca dgy IO COOT-
Homennio: Dyo/dgo<30.

2. Ina o6paTHHX (QUILTPOB W3 XBYX WM TPEX CJI0EB HUXHHN ciof
L7 HaZeXHOro KOHTAKTHPOBAHHS C TIECYaHBIM TPYHTOM OTKOCA BHIION-
HSETCA M3 MaTepHana cO CTEleHbio HeomHOPORHOCTH K=Dgyp/Dyp=<c20
H YLOBJCTBOPSAIOLIEIO ONPEASTCHHLEIM INpEeAeiaM COOTHOIICHAH MeXAY
pasvepamu cBouX uactux D w pasMepamu uactun d rpyata orkoca No
COOTHONIEHUIO JeficTByoAX auamerpoB Dio/dio<<10, mam mo cooTHo-
Wenuio cpeaHux Auamerpos Dso/dso<<30.

3epHOBOft COCTaB CJIOS, PAaCHOJOXKEHHOrO  HEMOCPEACTBEHHO MOJ
CKBO3HBIM NOKPHITHEM, IPHHHMAIOT MCXOAA M3 TPEX KPHTEPHEB:
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3HaYeHHe CTEeNeHH HeOXHOPOAHOCTH ()paknmii B Marepnasie YAOBJe:-
TBOPSIOT TpeGoBanusaM K=Dg/D1n<<2;

sHaueHne Kodbh¢uumenTa MeACIORHOCTH C PACHOJOXNEHHEIM IO
HHM CJIOEM HOATOTOBKH Haxogutcs B mpefenax Kw=Dgo/ds=23—4;

pasvepnt Dy napMmenbmedt (paxiuy BepxHEro CJ0s MNOArOTOBKH B
3aBHCHMOCTH OT MONEPEYHOTO CEYCHHS OTBEPCTHA B HOKPHITHM IPHHA-
MaioTest 10 cooTHOmEHHIO b<50,6 Dy.

Ilpu yknaixe MIWT ¢ OTKPHTHMHU IIBAMM WIH IEJEBHMH OTBEpPCTHS-
MH, PacCIONOKEHHRME NEPUEHAHKYJISPHO YPe3y BOAH, COOTHOIICHHE MeX-
Iy pasmepamu (paruuil BepXHEro cJod HOATOTOBKH M NONEPEUHLIME pas-
MepaMHd WBOB WJIM OTBEPCTHH MPHHEMAIOT: NP BHICOTE PAaCUETHOR BOJHH
1%-uoit obecneuennocTd a0 2 M — 3 cMz=b2>0,6 Dy; a npu BHicoTe Go-
Jee 2 M—2 cM>=b2>0,6 Dy.

Ecnu npogosbpas och IIBOB WM OTBEPCTHR PachoNOKeHa BROJB
JUHHH Yypesa BOAH, TO B pacdeTax NPUHMMAKT  COOTHOIMICHHE
4 cM=b=>0,8Dy.

3epHOBOl COCTaB APOMEKYTOYHOrO CJIOA TPEXCIORHOR MOATrOTOBKH
W COCTaB PacHoJOXEHHOTO HOJ HHM HHUIKHETO CJO0S AOJKHE IO COOTHO-
IISHAAM pPa3MePOB YacTHL, YJAOBJETBOPATH CJASAYIOIMUM TPeGOBAHUAM:

0o NMpefesaM 3HaUeHHA MexcaoiHoro Kospdummenra Ku=<20 u mo
mpelieslaM COOTHOMICHHE MEXAY SHAYCHHSAMH CTENeRE HEOXHOPOXHOCTH,
KOTOpOe JOJXKHO GhTh MEHbIle HiH paBHO 12,

TonmuuHy OAHOCHORHHX (HABTPOB Oy MOA HOKPHTHAMM M3 IVIHT
¢ OTKPHTHIME IIBAMH JJIH CKBO3HEIMH  OTBEDCTHAMH. NPHHAMAIOT
35 cM<<8y==10Dg; TOMIVHY ORHOCHORHNWX IOATOTOBOK IMOJ CIJIOLI-
HEIMM NOKPHTHSAMK THIA MOHOJNHTHHX ¥ CGODHHX OMOHOJHYHBAEMHIX
Xene306eTOHHLX AT B npenenax 10 cM<<8p >4 Dgo.

TomuuHy OTAEABHHX CJIOEB HOArCTOBOK, COCTOIMHAX H3 ABYX HIA
TPeX CJ0eB, NPHHAMAIOT AJA KPYNHOOGIOMOYHHLIX TPYHTOB M LIEGHS mpn
MeXaHM3HDOBAaHHOA MX yKiIaZke Ha oTKoce He Menee 20 cM, jis Kpym-
HO3EPHUCTOrO0 NecKa NPH MEXaHA3HPOBAHHOA YKJajke HA OTKOC — He
meHee 15 cm.

Koncrpykuun ¢GHILTPOB NPHBEJiEHH B THNOBHX NPOEKTAX HHCTHTY-
toB «I'mnpopeurpancs n «CoioaMmopHHHnpoekt».

2.6. ITpoekT GeperoBHIX YKpemJCHHH Ha NOASYYHAX TPYHTAX JNOJKEH
COAEpKaTh MPOTHO3 CKOPOCTH CMeMEHAs IPaBHTANHOHHHIX MOAMOPHEIX
CTeH H IPOBEPKY Ha AJMTE/NbHYI0O TIPOYHOCTh HECYIMHX TOHKOCTEHHBIX
KOHCTPYKIH#.

IporHo3 ycTaHOBHBINEHiC? CKOPOCTH CMEIICHHS TPaBHTAUHOHHEIX
HOANOpHHX CTeH paspaGarmBaior mo Meropuke mpod, H, H, Macaosa.
Ckopoctb cMellleHnst V BHYBCASIOT N0 dopuysne

Bl2w, o B (0
v [FRantg 5o — (o0 +2-#) 29—,

rae h — MOHmIHOCTE AKTHBHOX 30HH OCHOBaHHA, B Ipefenax KOTOpo#t
KacaTeJIbHEE HANPSXKEHHs MPEBHIIAIOT IMOPOr HOJ3Y9eCTH IPYHTA; Tgp—



KacaTesbHEIE HampAXeRAs B IVIOCKOCTH NOAOWBH CTeHRH; B — mapm-
Ha TNOROMIBH CTEHKH; Oo-— HOPMaJbHEIE HANpPSXKEHWs B IVIOCKOCTH IO-
JOIIBH CTEHKH;  — CDEAHAST INIOTHOCTb I'PYHTA €CTeCTBEHHOH BJIaXKHO-
CTH; () — YroJ BHYTPEHHEro TPEHMsI FpPyHTa OCHOBaHHSA; T3 — Pa3HOCTb
MeXJy NOpOroM YCTaHOBHBILUEHCS MOJ3YYeCTH M HadaJbHHIM IOPOroM
NOJI3yYECTH TPYHTA; 1) — Ko3(hhHnueHT BASKOCTH IPyHTA.

OcofeHHOCTS pacdeTa KOHCTPYKLuM Ha XedopMmupyolieMcs BO Bpe-
Menn (mos3yweM) OCHOBAHHHM 3aKAIOUAETCS B ONpPENeicHAN IapaMerpoB
€e HaNpPSIKEHHOTO COCTOSHHS], OTBEUAIOMHX 3aJaHHOK JONTOBEYHOCTH Ig.

IIpn npoBepke AMUTENBHOA NPOYHOCTH TOHKOCTEHHHIX KOHCTDYKIHE
nenecoo6pa3no ECXOAUTh M3 METOAA NPeReNbHEX COCTOSHMHE, BeAs pac.
yer Ha JAeficTBHe HOPMaTHBHHX Harpysok.

IMepuop BpemeBm £, ANA KOTOPOro HeOOXOAMMO IPOBECTH HPOBE-
POYHHN] pacier COOPYyXeHME Ha AJHATENBHYIO IPOYHOCTh, HASHAYAOT B
3aBHCHMOCTH OT KJacca coopyskeHud (mo Ramneim Byamuma A. §I., Ka-
punnopa B, M. u ap. HaGepexxsrte, Cnpan. mocoGue. — M.: Crpoinmspgar,
1979). Ilpu II rnacce coopyxenms {; paBen 50, mpm III xmacce — 40,
npa IV knacce — 35 rogam.

IlpnMepn pacueroB GeperoBHX YKpemJeHHE HA NOJASY4HX TPYHTax
HPHBOZATCA B HacrositeM PykoBoacTBe,

2.7. IlpoexT GeperoBoro ykpelueHHs XOJIKEH MPeiyCMaTPHBATH CJICs
Iyomee AHKEHepHOe 000pyAoBaHHe: JPEHAXKHEE CHCTEMH, KaNTApyloIHe
U OTBOASAIIHE NOA3ECMAHE BOAH, BHKJIMHABaIONWEeCH B GeperosoM ycryme
A OCHOBAHHH COOPYXEHHS; JPeHaXHEE BHIYCKH AJIA CHATHS IHAPOCTaTH-
HeCKOro Hamopa B IPYHTOBO# 4acTH GeperoBOro yKpemJeHHs; AOXAenpH-
€MHHIe JIOTKH, BOAOCTOKH H BOXOBHIYCKH JJIS OTBOAA TAJAHX H AOMAEBHX
BOJZ, a TaKxe BOAH, OCTAIOMEHACA Ha Teppacax IPpH HaKaTe BOJH M MX
nepenyeCKUBaHNA 9epe3 MapamneT; dJeKTPHIECKoe ocBelmeHue,

B rpynroBoft uactn GeperoBHIX YKPEmJIEHHH AONYCKaeTca MPOKJIagxa
TOPOACKHX MHXeHepHHX KoMMmyHukanui, Ilpy sTom HamopHHe BOAOBOAL!
JOJMKHH YKAAALIBATL B TOHHENAX, O0GECHEUMBAIOIIMX OCMOTP M PEMOHT
TPy6ONIpOBOAOB,

KoncTpykuus u OTMETKH BOJOBHIYCKOB, YCTPaHBAEMHX B Tele Gepe.
rOBOr0 YKDEILICHHS, JOMXKHE OOeCHeuTHBaTh BO3MOXKHOCTD MX OYHCTKH O
Mycopa B JqioGoe BpeMs Tofa; He HMEThb BHICTYHAIOMHX dYacTed B YCTbe.
BOlt WacTH, MOJBEPKEHHOR JeA0BHM BO3AeHCTBAAM; HE JONYCKATh 3aTOM«
JIEHHS 3amyiaeMof TEPPHTOPHH HPH NaBOAKAX peAKoHd HOBTOPSIEMOCTA
(Zn1s1 9TOTO NMpPEAYCMATPHBAIOT CIENMANBHEE 3aTBOPH); TrapaHTHPOBATh
Kpyraoropuuayw GecuepeGolnyio paGoTy BHIYCKOB APeHAXHKX BOX (Aag
9TOTO0 B OCOGHX YCJIOBHSX HPEAYCMATPHBAIOT APEHAXKHEIC HACOCHHE CTaH.
nuu). Ha nepecevennsix GeperoBHX YKpeIUIGHHH ¢ NOCTOSHHHME H Bpes
MeHHLIMH BOXOTOKaMH (yCTheB OBPAroB) mpefyCMaTPHBAIOT MaJkhle Moc-
TH WM BORXOCTOMHHE TPYOGH npoxopmmx cevenud. Fx npomyckmyie
COoCcOGHOCTD ompeAenaioT B cooTBercTBHE ¢ CH «Ykasanus nmo ounpenene.
HHIO PACYETHHX THAPOJOTHICCKHX XaPARTEPUCTHKD.

Bojionose3oBanne B3 BOROEMOB HALO 0GECHETHBATH YCTPOACTBOM He.
MEXOAHKX JICCTHAYHHX CXOAO0B H HAHAYCOB, aBTOMOOHJLHHX CHESA0OB K

— 25 —



BOJE, MOXKAPHHX KOJOANEB Ha HUXHEH Teppace, MPUYAJOB [Jst KaTepos
H JIOJOK, MECT I/l OPraHW3alli¥ BOJOCHOPTHBHHIX (a3 M JIOAOYHEIX
CTOSHOK.

Pa3sueilienne nelrexoZHKIX CXOHOB ¥ CbE3NOB AO/IKHO OTBEHATh ILA«
HHMPOBOUHHIM PEHIEHHAM NpPHJEralomed K BofoeMYy TeppATOpAM, 3ajoxke-
Hue Mapiiefi CXOJOB AOAXKHO OHTh He Kpyde 1:2,5, wHCIO cTymeHek B
mapmre He Gosbine 12—15 ¢ paamepamna 14 X35 cu. Tlocne Kaxaoro map.
Ila yCTpaMBaIOT INIOWIAJKY OTABLIXa HPOTSIKEHHOCTbIO HE MeHee 1,5 M.
Cxozxul nesecooGpasHO cOYETAThb C BUAOBHIME ILIOIIAZKAMM, a4 HEOCpPex
CTBEHHO Y BOJAH YCTPauBAaTh Teppacy.

ABTOMOGH/IBHEE CHESNH AONKHE IPOSKTHPOBATHCA COMIACHO Tpelo.
sanuaM raBul CHrIl Ha npoekTupoBaHme aBTOMOGHABHBIX ZOpOr. B HUX-
Heil 9acTH CbHe3foB MPOEKTHPYIOT Pa3BOPOTHHIE IJIOMIAJKK HAX cBOGOA.
HEIA npoesj aBTOMOGMJeli HAa NMPOTHBONOJOXHHE chesf, IToxapuiie ko
JOALH ¥ aBTOMOGHJLHEE ChE3[H Pa3MellaloT He pexe ueM gepe3 500 M.

Prifnoe x03A%CTBO, YCJIOBHS CYA0XOACTBA HA BOROXPAHMJMILE, B OCO-
Gennocrn noxxoax kK nopraMm Munpeudnora PCOCP m x npuuanam xid-
€HTYPHI, He HO/MMHE YXYAWAThCA GEPeroBHIMH YKpPeIlIeHHUsIMA.

Ecan ykpenjieHus mepecexaioT WM 3aTPArHBaloT HEPECTHMINA HEH.
HHIX MOpOZ pPHOG, TO HPOEKT H CMETa JOJKHH IPeRyCMaTPUBATh UX BOC-
CTAaHOBJICHHE B YTPAueHHOM ob6heMe IO TEXHHUECKUM YCJIOBHAM OPraHOB
pPHGOOXpaHKL,

Hetopmanuy nocTpoeHHEX GeperoBHx yKpenJieHuft ZOMXHA CBOEBPE.
MeHHO OOHapyKHBaThb W YCTPaHATH CAyx0a TEXHHUECKOR SKCINIyaTalHH,
C 3T0# 1enbio MPOEKT ZONMKEH NPEAYCMATPUBATH YCTAHOBKY M KOHCTPYK-
LHIO penepoB M MapoK, HalaIOJEeHHA DO KOTOPHM YKaXYT IOPU3OHTAJb«
HbIe W BepPTHKAJbHHE HX CMEINECHMS; Dhe3OMETPHYECKHEe CTBOPH AJS Ha.
6soieHNA 34 YPOBHEM NOASEMHEIX BOX, BJAMAIOMMX Ha paboTy coopy:xe-
HAS.

2.8. Llenecoo6pa3HocTb CTPOMTENLCTBA GePEroBHX YKPENACHHHA AOMK-
Ha OGOCHOBLIBATHCA: AHAJNHM30M IEPCHEKTHBHOTO HCIOJB30OBAHHSI TEPPH-
TOPHM C YUeTOM KOMILIeKCAa TIpajfoofpasyiomux (akTopoB M PasBHTHS
TPAaHCNOPTHHIX M APYTUX KOMMYHHKauad; TpeGOBAaHHSMH OXPaHH OKpY-
Halowef cpeasl M 9KOJOTHYECKHMA YCJOBHAMM; 9KOHOMHUHOCTBIO Gepe-
FOBHX YKpenjenuil, DKOHOMHYHOCTL GEperoBHX YKpEemJeHHH OLEHHBAIOT
B 3aBHCHMOCTH OT MCHOJb30OBaHAA 3aIMUINaeMHX MMHA TEepPHTOPHHE, 4TQ
B onpejenseT METORL ONEHKH.

B npakTMKe NpPOGKTHPOBAEMS BOSMOXHK  CJEAYIOMHE CJIYTaH:
1. Teppuropnsa npeanasHaueHa AJA CTPOMTENLCTBA 3AAHME H COOpYKe-
HUA HPOMHIIUIEHHOTO HA3HAUCHEA WM MX peKoHCTpykuuu, CToMMOCTb
CTPOMTENLCTB2 GEperoBHX YKpeIVICHHH NOJIKHA BKJIOYATHCS B CMETY H3
CTPOMTEALCTBO IPOMHIUIEHHOrO  NPEANPHSATHS M YUATHBAThCA NPH
OlleHKe ero sKoHoMuuecKofi sddexTHBHOCTH B coorBercTBHE ¢ Meroxu-
geckumu ykasanusamu Ioccrpoa CCCP.

Takoft xe MeTOR NPHMEHSIOT B CAyUasix, KOFAa Geperopre YKpems
JIEHHS mpeAHasHaYeHH! AJIS S3aUIMTH 3A2HHUA U COOPYKEHHH, A KOTOPHX
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HoKasaTeNsiMH IKOHOMHYECKOHR 3(h(eKTHBHOCTH CHYKET CTOMMOCTb CTPO-
UTeNbCTB2, CPOK OKYMaeMOCTH ¥ IPHOBLIb.

2. Topoxckae TeppHTOPUM IpeAHA3HAYEHH ANA KanHUTAJIbHOR MKH«
Joii 3acrpojikn. Bompoc o HenecooGpasHOCTH CTPOHTENBCTBA GeperoBHX
yKpenjiewsii pemiaior p OPOeKTe reHEPajbHOrQ INIaHa MM JPYroro IJa-
HAPOBOYHOrO JIOKYMEHTAa C YYeTOM IJIOHIafii HMEIOIHUXCA pe3epPBHRHIX
seMeJb W KoMIIeKca rpafoobpasyomux daxropoB (cm. CHull mo nia.
HHPOBKe H 3acTpofike ropofoB). B mpoekte GeperoBHX YKpemJeHHE AON-
aeH OLTh NpeANoNeH ONTHMAJLHHA BapHaHT, YUHTHIBAION(AE BCE Midy
HAPOBOYHEIC H aPXUTEKTYPHHE TpeGoBaHus.

3. BeperoBrie yEpemJieHHst NpeAHA3HayeHH JJis 3allHTH CYLIECT-
ByoIle#i TOpPOACKOA 3aCTPOHKH, OTACNbHHX KANHATAJILHHIX SHKAHEH H CO+
OPYKEHHH, HCTOPHKO-apXHTEKTYPHHX NaMATHHKOB, TPAHCHOPTHHX €O»
OPYIKEHHH H MHXXEHEDHHX KOMMYHHKANH#, KOTOPHe HeOGXOZUMO COXpa.
Huth. B npoexre GeperoBHX YKpEIJIEHAH  OrpaHHMUEBAIOTCS BHOGOpOM
HauJay4llero BapHAHTA.

4. BeperoBHe yKpenJeHusi HpeHA3HaueHH JJIA 3allATH TePPHTOPHH,
3aHATON MaJIO3TaXKHOH 3acTpofikofi 6e3 mepcleKTHBH ee PeKOHCTPYKUAH
3a mpoekTHHA cpok. ITpoekT GeperoBoro ykpemjeHHs AONHEH OGOCHOBH-
BaTbCHl pe3yjbTaTamMH SKOHOMHYECKOr0 CONOCTaBJCHHA CTORMOCTH CTPOH-
TEJIBCTBA M JKCIIAyaTalUNH 6eper03blx YerHJIEBKfI C 3aTpatTaMy Ha BHIHOC
¥ BOCCTaHOBJIEHHE, Bcex (POHAOBR HA HOBOM MecTe. DTH 3aTPaTH JOJIKHE
06OCHOBLIBATLCS MaTEPHANaMH HOAPOGHOTO SKOHOMHYECKOTo 0GC/iefoBa,
HHS TEPPHTOPHH, HyXKAalolleficA B MHXKEeHepHOH 3allHTeE,

Otyer 06 3KOHOMHYECKOM 06CaeqOBaHHM AOJIKEH COXEpIKaTh Mare-
pHaJ, No3BOJIAIOMMA ONECHHTh HAPOZHOXO3ANCTBEHHOE H SKOHOMMUYECKOe
3HaYeHHe TepPHUTOPHH, HAXOAALIMXCA B 30HE BO3JACHCTBUA BOJOEMOB, a
TaKXe CBeJleHHs O YHCJCHHOCTH HaceseHHs, IJIOIARM KHjoro (ouga,
ofbeMe ¥ 3HaYHMOCTH MPOAYKIUH, BHIIYCKAeMOH HPOMBIIICHHEIMA Ipefs
HPUATHAMH, HAJUYNM KYJIbTYPHO-GHITOBHX VUPEXICHHHA M apXATEKTYDHO.
WCTOPHYCCKUX NMAMATHHKOB, UHCJE MIKOMBHLX W JOMKOJLHLX MecT ¥ GOJib.
HHYHBIX KOEK, NPOTSXKEeHHOCTH M 3HAUEHKWH ROPOT, HHIXKEHEPHHIX KOMMYHH
Kauuit u op.

Ipu paccmoTpennn BapuHaHTa JMKBHAANWE Bcex (POHZOB Ha TEPPHUTO.
PHH, HYXJAaiolieficd B HHXXEHEPHON salldTe, YIHTHIBAIOT 3aTPATH HA Me«
pecesieHHe ¢ oGecneyeHueM BCEX JXUTeNeR XXHI0f NIoIlaibio N0 AeHCTBYIO.
MM HOpMaTHBaM; G/aroyCTpoACTBO M OOecleucHHe HaceJeHus BCEME
BHAAMH YCJIYT Ha HOBOM MeCTe MOCE/JIeHHS MO ACHCTBYIOMUM HODMATHBAM,
BOCCT2HOBJICHHE YUpEX/IeHHA IPOCBeINeHNs, 3/PaBOOXPAHEHHS, KYALTYDH,
TOPrOB/IY; BOCCTAHOBJEHHE HA HOBOM MeCTe NPOMMLIIIIEHHLX NpeANnpus-
Tuif, B3aMeH JHKBHEHDYEMEIX, TaKofi :Xe NPOHSBOZUTEIbHOCTH, HO NpPH
COBPEMEHHEIX TEXHHUECKUX YCAOBHUAX; BOCCTAHOBJCHUE AOPOT H HHIKEHEP
HBIX KOMMYHHKAUMR 0O MX AeACTBHTE/NBHOH CTOMMOCTH; KOMIEHCAIHIO
MECTHOMY HaceJeHMIO 38 JIMKBHAUPYeMLie Cajbkl U OrOPOAH IO JAefACTBYIO-
WUM HODMAaTHBAM; pasGOpKY sXaHUll M COOpYMKEHUH, CAHHTAPHYIO OUHCTs
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Ky 0CcBOGOXJaeMOfi TEDPUTOPYH ¥ €€ BPEMEHHYIO PeKyJIbTHBaUHIO (X0 ea
paapylueHusl BOXOXPaHHIHLIEM).

I'panuUE omacHOf SOHH YCTAaHABJIMBAIOT N0 HHKEHEPHO-TEONOTHYS
CKUM HM3HCKAHAAM, YIATHBAIOIEM OYEPEXHOCTL OCBOOOXK/EHRA TEPPHUTO-
puu. IIpu 2KOHOMMYECKHX pacueTax HCHONBAYIOT THHOBLIE TPOEKTH, mpei
CKYPaHTH H APyrde HOPMATHBHHE JOKYMEHTH, HPHBS3AHHBIE K MECTHHM
YCIOBHSAM.

Jlyamufi BapuaHT GeperoBHX YKpeljleHH# BHIOHPAIOT HS BapHaHTOH
OAMHAKOBHIX IO HAJEXKHOCTH H KJACCy, YYATHIBAs CTOMMOCTb CTPOHTEJhe
cTBa GeperoBHIX YKPeWICHHH, 3aTPaTH Ha HX SKCIIYaTalKlo, JOCTYIHOCTh
IpEMeHeHus HanGojiee IPOTPECCHBHHIX CIOCOGOB IOPOM3BOACTBA PaGoT H
yJayullleHHe SKOHOMHYECKHX YCloBHH, OTKa3s OT CTPOMTENbCTBA GepPeroBhR
YKpemJIeHH CONPOBOXKJAIOT NPENJIOKEHUSIMH O DPasMEIIEHHH BOCCTaAHAB-
JIMBaEMbIX (OHZOB ¥ 06 OWepeXHOCTH BHIHOCA 3XaHHi H COODYXCHHH H3
30HH! BO3/IeHCTBUA BOAOEMA.

2.9, DKOHOMHYHOCTh GeperoBHX YKpENJCHHH, NPABUJIBHOE ONpexAese.
HHE CTOMMOCTH MX CTPOHTENLCTBA X BHIOOD ONTHMAJLHOIO BapHaHTa 3as
BHCAT OT NOJIHOTH ¥ KauyecTBa MCXOAHHIX JAHHHIX, IPHHATHX B 0GOCHOBA.
HHe mpoeKTa. VIX mojiyaaloT B pesysbTaTe HHXKEHEPHO-TeOJOrHIecKHX,
TONOrpadUuIeckyXx K HHKEHEDPHO-THAPOJOTHUCCKHX HSHICKAaHHH, a TaKxe
06paGoTke ()OHZOBHX M apXHBHHIX MaTepHAJOB, KOTOPHE KacaioTcs YC-
JIOBH{i CTPOMTEIBCTBA UM SKCIIyaTalHH NPOCKTHPYEMBIX GeperoBHX yKpei.
JIeHn#,

Hanickannsg JOMMKHE YAOBACTBOPATL OOIIMM TPeGoBaHHAM, COAEPHKA.
mumcs B raBe CHull Ha uHXeHepHHle MSHICKARAA JAAA CTPOHTE/LCTBA,
a Takxe ofecleynBaTh IPOEKTHPOBAHHE HCXOJAHLIMH JaHHKIMH, OTBEYAlO«
muMu TPeGOBAaHHAM 3aflaHMf Ha HSHICKaHHS, BEIaBaeMOro B KaXaoM
KOHKPETHOM caydae, 3afaHue AOJNKHO HPEAYCMaTPHBATH BHIAAYY HCXOX-
HOft JOKyMeHTaUUH:

1. Tonorpadnueckpit nnan Geperosok nonock s macmra6e (1:1000),
A paGogero npoekrupoBanms (1 :500), IIpm nporsKeHHOCTH y9YacTka
Gonee 2 KM, myad (GOTOMEXaHAYECKHM CHOCOG0M yMEHBIIAIOT X0 Macirraba
1:2000, ITpOTAKEHHOCTE YIACTKA TONOCHEMKH IOJIKHA GHTH JOCTATOU«
HOfl /11 NMPOEKTHPOBAHMA NPHUMHIKAHWs GeperoBhIX YKpelJieHH ¢ yIeroM
reoMop«osoraueckux ocoGeHHocTeft Gepera MM KOHCTPYKIHE compsrae-
MHX coopyxeHuft. lllnprHa NOJOCH CheMKH JZOJXHA OHTb AOCTaTOYHON
JJISl OLEHKH YCJOBHE YCTORYMBOCTU NPOEGKTAPYEMHX COODYXKEHHE H AJjs
IPOEKTA CONYTCTBYIOIIKX COOPYKEHHi — rOPOACKOR MJOPOrH, HPOTyJA0Y-
HHX Teppac, DJsKel @ T. &,

Ha romomyane HPOKAaAbIBAIOT MAaruCTPAJbHEIA TEOXOJMTHHE XOZ,
3aKpelJIeHHHH Ha MeCTe NMOCTOAHHBLIMY 3HAKAMY, NPHBA3AHHHIMH X IO-
JIMrOHOMETPHYECKO ceTH., XoA NPOKJajHBAIOT HA HEKOTOPOM PaccTosi-
HHH OT GPOBKH Gepera, 9TOOH IPH CTPOHTE/]BCTBE OH MOT CIYXHTh Ga-
3MCOM JIJIf NPHUBSA3KH cOOPYKeHHH u He GblA OH paspymeH Ao OKOHYAHHA
crpouTenscTBa. K TEOZONHTHOMY XOAY MOJXKHE GHTh HPHBSA3aHH
nonepeunnie opoduan Gepera NepleHARKYASPHO K JHHHH PEryJnpOBAHASA
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coopyxxenns. [lnan mponoxesns JHNHH PEryJHPOBaHHS BHAAIOT MPOEK-
THPOBIIHKH,

Paccrosinye MeXAy HONEPETHHKAMH W 9aCTOTY CHATHIX TOYEK Ha HHX
HA3HaualOT B 3aBHCHMOCTH OT peipeda OGepera, OHH JAOMKHH GHTB
JIOCTATOMHBMH AJifi NPaBHJBHOTO ONpeleeHus o6bemoB paGoT mO BO3-
Beflegmio GeperoBoro ykpemienus (depes 20—50 M IO MarucTpajlbHOMY
xoay). IlporskenHOCTh HOIEpeuHMKOB B CTOPOHY BOJOEMa KOJIKHA
6HITH BOCTATOUHON AJs ONCHKH AMHaMuky Gepera W NpaBmIbHOR mocai-
Kd GeperoBoro ykpemsenns. BuuepyuBaloT NOMEPeYHHKH B HEHCKaXKeH-
HoM Maciurabe (1:100 mmm 1:200).

2. OT4eT NO HHIKEHEPHO-TEOJOTHYECKHM H3BICKAHHAM, COAepKamui
CHCTEMATH3HPOBaHHEEe H 00paGoTaHHHE Pe3yJbTaThl BCEX BHUAOB BHIIOJ-
HEeHHEIX NOJeBHX B JaGopatounex paGor. Ero cojepikanue ciaeaywomee:
reoiorauecKoe CTpoeHne Gepera; ruAporeoJiornyeckde ycaosHs Oepera H
o6mye cBeJeHHs O THAPOreoJornH pafioHa (ygyacTka); AuHaMMKa Gepera
B YBsi3Ke C BOJHRIM PEXHMOM BOZOEMa, YCTOHUHBOCTL H NPOTHO3 OXKH-
J2eMOro pasBUTHS Pa3pylleRHs Oepera; COBpPeMEHHhle reOJIOrHYECKHe
TIPOLECCH; NPOYHOCTHHE H JieopMalHOHHHE pacyeTHbe XapaKTEPHCTHAKH
NopoA ¢ JOBEPHUTENEHOR BeposiTHOCThIO He Huxe 0,95.

Paspen «leosormueckoe cTpoeHHe Gepera» COAepMHT CBeJEHHS: O
Bo3pacre, reHesuce, (panuanbHOR NMPHHA/JIEKHOCTH, JHTONOTHYECKHX 0CO-
GeHHOCTAX, GEACMMYHOCTH; O HaJMuuu B GeperoBOM CKJOHE NOX3EMHBIX
BOJ; KOJIMYeCTBE BOJOHOCHEIX FOPH3OHTOB HJH OGBOXHEHHBIX 30H, HX
HPHYPOUYEHHOCTH K NOPOAaM ONPEAENieHHOr0 BO3PacTa H JHTOJOrHIECKO-
ro cocTaBa; 06 YCJIOBHSX 3aJleraHHs] BOJOBMEIMAOIINX NOPOJA H YCJIOBH-
SIX MX BOJOIPOHUIAEMOCTH; NJIOUALH PaclPOCTPaHEHHs MNOA3EMHBIX BOX;
YCAOBHSAX IATAHHS ¥ PA3rpy3ky OTACHbHHIX BOJOHOCHHX TOPH3OHTOB;
rayGuEe 3ajieraHdsi, MOINHOCTH, FHAPABIAYECKON XaPaKTCPHCTHKE, PEXKH-
Me YPOBHe; 0 XMMHUECKOM COCTaBe NOA3EMHHIX BOJ, MX arpeCCHBHOCTH
K GeToHy; B3aUMOCBSI3H NOX3EMHHIX BOx ¢ BogoeMoM. CpeieHns o
COBPEMEHHHIX TEOJIOrHYECKHX NpOUeccax JOJDKHH COJACPXaTh aHANH3
MaTepHaJioB, XapakTepU3YIOIAX AHHAMMKY Gepera OT AAaTH HaNOJHEHHS
pojoxpanmnuma, Heo6xogumo npociefdTh 32 HSMEHEHHSIMH JMHA-
MUUHHX (opm Gepera, ONEHHTh CTaGuabHOCTH STHX (hOpM H JAaTh Hpor-
203 KX pPa3BUTHS HA NEPHOX CTPOHTEJLCTBA NPOEKTHPYEMHIX COOPY-
J.i(3:4:078

B pasgene «CoBpeMeRHEIE Fe0JIOTHUECKHE IPOUECCH» JAIOT CBEACHUS
06 YCTbEBHIX YYaCTKax OBpAaros, BNajalOUHX B BOXOEM, O CKJOHOBOH
9po3un.

Paspen «Ilpounocthnie n aedopMalAOBHEE XapaKTEPHCTHKH HOPOA»
COICPXHUT CBEJECHHA O (H3AUECKOM COCTOSHHE, MPOYHOCTHHX, Aedopma-
RHOHHHX, (UJAbTPAHOHHEIX H BHOPOKOMIDECCHOHHBIX (IpH  HeoG-
XOAUMOCTH) CBORCTBaX NOPOA, C PACUJEHCHHEM TOJIIHE Ha MHKEHep-
HO-TEOJIOTHIECKHE 3SJeMeHTH H C BHAEJCHHEM 3JCMEHTOB, HMEI0-
IMHX 3HAYeHHe JJisi YCTOHUHBOCTH CKJOHA; O PACUETHHIX H HOPMATHBHHIX
3HAYEHHSAX INOKa3aTeJell il BCEX BRIACJACHHHX HHMKEHEPHO-IeOJIOrHYe-
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CKHX 3/IeMEHTax M C IPOrHO30M BO3MOMKHHEIX M3MEHEHHH HHXKEeHEDHO-reo-
JIOTHYECKHX CBOMICTB MOPOJA BO BPEMEHH.

I'pagpuueckas yacTb OTUETA COAEPIKHT: MeJKOMacmTabHYIO Kapry
(Tuma JouMaHCKOfi) yuyacTKa BOJOeMa, HO3BOJAIOMYIO CYAHTb O B3aHMO-
JefiCTBHH BOJH H CYIUH; HHXXEHEPHO-TEOJIOTHYECKYI0 KapTy B Mmacumrabe
1:500 — 1: 2000, rugporeojornuecKyio Kapry (Moxker GHTb cOBMemeHa
€ AHXKEHEPHO-Te0JOTHYECKOH Kaprofl); HMEMKCHEPHO-IeOJIOTHUECKHE pa3pe-
SH; CBOZHBlE KOJIOHKM YYacTKa H3HICKaHAH ¢ BHIEJICHHEM HHXXCHEPHO-
TEOJIOTHUECKNX 3JEMEHTOB; I'e0JOrAYeckAe KOJIOHKA NPOHIEHHBIX CKBa-
JKHMH, PasBepTKE IMYyp(oB, 3apHCOBKH pacuncTox; dororpadmu H 3apH-
COBKH, WJJIIOCTPHPYIONME MpolieccH AMAAMHKN Gepera.

HinkenepHoO-reoJoruyeckas Xapra JO/MKHA OTPaXKaTh HHMKEHEPHO-
reoJioruuecyoe padonuponanye nobepexbs ® COLEPKATh OCHOBHHIE CBE-
IeHUs1 0 ero peabede, reONOTHYECKOM CTPOEHHH, SK30TEHHHIX TeOJOormye-
CKHX Tpoueccax, o0ychaBAKBaIOMUX AuHAaMuKY Gepera.

WHKeHepHO-Te0IOTHYECKHE DPa3pe3bl COCTABJAIT B HEHCKaKeHHOM
MaciiTaBe B Hanpas/eHMH Najeuus ckaona, Ha HUX nokaswBaoT reofe-
3MYeCKM TOYHHA pesibed NOBEDXHOCTH CKJOHA, PacueTHHIE 3HAYEHHd IIO-
Ka3aTeslel NPOYHOCTHHMX X AePOPMALMOHHKIX CBOMCTB NOPOA NS BCEX
CaraiomuX paspe3 HHAKEHEPHO-Te0JIOTHYECKHX 3JEeMEHTOB, THAPOreoso-
ruueckue JaHHue 06 YPOBHAX IOJ3EMHHX BOJ, WX KoJeGaHMAX M HAMOP-
HOCTH, XapakTepPHHE YPOBHH BOXH B BOJOEMe, IPOTHO3 AMHAMHUHOM
¢dopmet Gepera Ha Iepuoj CTPOUTEIBCTBA MPOSKTHPYEMOrO COOPYIEHHUS.

Ecan sa Nepuof, NpoINEAIINH MexXAy H3BICKATENBCKUMM M TPOEKT-
HHIMH paGoTaMu NPOU3OLIIM MSMEHEHMS IPHPOAHON OGCTAHOBKM, BHINOJ-
HSIOT KOPPEKTHPOBKY HCXOJHHX AAHHBIX JJIsi NPOCKTHPOBAHHS.

3. KpaTkuii MHXeHEPHO-THAPOJOTHIECKHA OYEPK JOMKEH COAEPIKAThH
CBeJleHAs; O PexXHMe YPOBHS BOZOEMOB, npoekTHo#t oTmeTkn HITY Bono-
xXpanuanma ¥ GakTHIECKOR NPONOJMKHUTENLHOCTH CTOSIHHS YPOBHEH BOAbI
Il XapaKTepHHX JieT 332 Bce BpeMsl 3KCIJyaTallMd BOAOXPAaHMJHING; O
(haKTHYECKOM SKCIIyaTalMOHHOM YPOBHE BOXOXPaHMJmmA (ec/lH OH OT-
aauaetcs oT HIIY Gosee wem Ba 0,5 M) M HPOXOJIKHTENLHOCTH €ro
CTOSIHHSL JJIs XapaKTepHHIX JieT; O MaKCHMaJbHHX YPOBHfX BOJoeMa
o6ecneuennoctnio 0,1; 1; 5 m 10% (ans BomoxpaHmimm, coraacHo «Oc-
HOBHHIM MOJIOXKEHHAM MPaBUJ UCMOJbL3OBAHAS BOXHEX PECYpPCOB»); O MH-
HHUMaJbHEIX YPOBHAX CPaGOTKH BOJAOXpPaHWJIMINA — JeTHeM H 3uMHeM (1O
NPOEKTY BOXOXpaHAJMIIA ¥ (DaKTHIECKH HabJI0J2eMHX); O NPOROJIIKH-
TEJNBLHOCTH CTOSIHHSL YPOBHe#l MO TojaM 3a Bech NEPHOJ SKCIIyaTaluy
BOJOXPAHMIMING; O CYTOUHHX KoneGaHusiX ypoBHedl (WeTHHX M 3MMHHX),
HX aMIUIETYAR ¥ TOBTOPAEMOCTH; O (DaKTHUECKHM HabaioJaeMOM BOJHO-
BOM pexyMe BOJOeMa B HeNOoCPeICTBEHHOH GJIA30CTH OT HPOEKTHPYEMHX
BeperoBHX YKPEeIUIeHRH, 0cOGEHHO NpH MITOPMAaxX PefKOH NOBTOPSIEMOCTH;
0 BeJWUMHE W HaNpaBJIeHAH CKOPOCTefl CTOKOBHIX TEUEHMH B HelOCPencT-
Bengoll 6aMBOCTM OT YdYacrka NPOCKTHPYeMHIX GeperoBwX YKpemseHnH,
O MEeCTHRIX JIeZOBLIX #BJIGHHAX HA AKBATOPHH BOJAOEMA, TATOTEIOMER K
yuaCTKy NPOEKTHPYEMHX GepPeroBHX YKpeljieunii, B OCOGEHHOCTH O TOPO-
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BISHNH JbAa, BAOAbOEperoBoM Ipefie TOPOCOB, BETPOBLIX HaBadaX JAbJa
Ha Geper, o Apelidax JeZ0BHIX MOJEH.

4. T'napoMeTeopoNIOTHYECKU OUEPK JOJMKEH COAEPXAaTh CBEACHHMS:
06 ocajxax, TeMIeparype M BJIaMHOCTH BO3AyxXa, HCIApeHMM, HCIapses
MOCTH, HalpaBJeHHn M CKOPOCTH BETPa, O JIMBHAX PeJiKof HOBTOpsEMO-
CTH; 0 BEpOSATHHX MAaKCHMalbHHX CKOPOCTAX Berpa H IOAPOGHYIO MHO-
FOJIETHIOI0 XapaKTEPHCTUKY LITOPMOB PefKOH MOBTOPSEMOCTH; O CHero-
BOM TOKPOBE, €[ MOIIHOCTH, WAOTHOCTH, Bpemenu dopmuposamaa #
TasTHUA.

3. YIIOPHBIK NOSIC (NOJABOJHOE YKPENJIEHHE)

3.1, YuopHhit nosic — MIaBHasf dacTh GeperoBoro yxpemsenus, o6ec-
NeyuBaeT ero AOJTOBPEMEHHOCTh B LEJOM M HAJEKHYIO 3alfUTy 3RaHHH
1 COOpY:KeHuf, HaXOAAIMHUXCA B 30He Bo3JeHcrsua Bojoema. (Ero THOH
A YCJOBHSI UX NpHMEHEHH KpaTko cdopmynupoBaHH B Taba. 3).

Ynopumt 1Osic AOJKEH YZOBJETBOPATH YCJOBUAM cOGCTBEHHOH
yCTOHUNBOCTE ¥ NPOHMHOCTH IOJ{ BO3AGHCTBHEM TPYHTOBHX (CO CTOPOHH!
Gepera), BOJIHOBLIX M JIEJOBLIX Harpysok. Ero Koopaunatsl onpexpeJser
NpOJIOXKEHNe JHHUY PEryaupoBanust, Pacuer ycTOAYHBOCTH IOX BO3Aehs
CTBHEM HarpysoK €O CTOPOHH Gepera BHIIOJIHFIOT HA CABHr B COOTBETCT-
pun ¢ raasamm CHpIl «OcHOBaHMA TCHADOTEXHHMYECKHX COODPYIKEHHE»
«IlopnopHble cTenu», KosddunuedT HafeXKHOCTH IPHHEUMAIOT B COOTBET:
CTBHM ¢ KJaccoM IPOEKTHPYEMOTO COODYXKeHHs, COrJIaCHO peKOMEHKamnw-
au raapsl CHull no HPoeKTHPOBaHHIO PEYHHIX THAPOTEXHHYECKHX COOPY-
Kenuii.

BoJHOBHIe Harpyskm onpegensior corjacso raasm CHull mo onpe-
JCJICHUIO HArpPy30K ¥ Bo3AeHCTBUME HAa rMAPOTEXHHYECKHE COOPYKEHHA U
pasjn. 1 nacrosmero Pykosoacrsa.

3.2. KamenHo-Ha6pocRble MOABOJAHKE GaHKeTH 06XaToro M pacmiac
TAHHOrO NpoguicH NPHMEHSIOT B KauecTBe YHNOPHOro mosica NPH HaJH4an
TpeOyeMHX KOHAMIHA KaMHSA, IpH JioGom ocHopanmm (pmc. 1). Hx mpo-
€KT IpejlycMaTPHBAET 3alAC BHCOTH Ha OCaZKY COODYXKeHHs, KOTORYIQ
TPOEKTHPYIOT B COOTBETCTBHE C (pH3MUCCKHM COCTOSIHHEM IPYHTZ QCHO-
BaHHs ¥ NOPHCTOCTBIO KaMeHHOH HaOGpOCKH.

Ilpu BO3BEXEHHH COOPYKEHHMHA Ha GOJIBIIMX TIYOMHAX KaMeHb yKJa-
JbIBAIOT HECKOJLKHMH ciosivd. ToJmuna ciloeB H pasMepul KamHe#l 3a-
BHCAT OT PACYETHHIX CKOPOCTEfi TeUeHHs H BOJIHOBOrO BO3AEHCTBHS HA
COOTBETCTBYIOIMX rayGHHax. s SToro pa3Mep KaMHS HHEXKeJexKallero
CJIoft poJiXeH OHTL PaBHEM uMau Gombiumm f; PasMepa KaMmHA CJEAYIO:
mero caost, TonmuHa ciloeB He MeHee 2 M.

Pasmep xamus Ha BHemHeR cTOpoHe GaHKeTa PacCYUTHIBAIOT B COOT-
BETCTBHMH C BOJHOBHM BO3JefACTBHEM Npy WITOPMax peJlKOi IOBTOPAEMO:
CTH ¥ ¢ YyeToM JeJOBHIX HarpysoK NIpu HITOPMOBHIX HaBajax JbXd, TO
pomeHMM ¥ BaOAnGeperomoM apefibe abaa. Yxpenmnenwe smemueft mo-
BEPXHOCTH COOPYXeHHS NO/IKHO COCTOAITh HE MEHee yeM H3 JABYX CJIOeB
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Puc., 1. Badger n3 KaMeHHOR Hae
Opockn
1 = oTKOCHOE Kkpemienue; 2 — GaHKeT
H3 KaMeHHO# HaGpockd; 3 — oBparT-
HEE GuALTD

Pac. 2. BankeT U3 GeTOHHMX 6a0KOB mpocTefimux dopm

1 — ynopHasi GeroHHaf cTeHKA; 2 — GeTOHHEE 6JOKH; 3 — GETOHEEE TeTDadipHi;
4 — gaMeHb IEApPOTEXHHYCCKAR; § — MefeHb

::fg.g}d lY

Pnc. 3. MaccUBLI-FATaHTH H3 TOHEOCTEHHROT0 COODHOro Xeae3o(eroHa

1 — OTKOCHBIE YKpemJieHHst; 2 — IMaNOYRHEE Opye; J-— KaMeHHas HOCTENb] 4 — 06-
pPaTER GEALTP; § — MacCUB-THTaHT HS TOHKOCTEHHOro CGODHOrO XenesofeToHa ¢
SamoNACHAEM HECKOM HJIH GeTOHOM
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KaMHeli, ycTOAUMBHX NPOTHB BOJHOBOTO M JefoBoro Boazeficrms. IIpH
PasMHIBAIOMUX CKOPOCTHAX CTOKOBHIX TeueHm#t (cM. Taba. 1) u BepOATHO.
CTH TOSIBJICHHA Pa3MHBOB B OCHOBAHHH OaHKeTa, C €ro0 BHEIIHEH CTOPO«
HH YKJaAuBalOT 3anac Kawmdei, no ofbeMy, XOCTATOUHOMY M/ 3amolis
HeHHs NPOMOHHH OPH HOCTENEHHOM MOrPyXeHHM KaMHsS B PasMbIB.

Ipu skcmuyarauun npoduiabp GaHKeTa CHCTeMaTHYECKH NPOBEPSIOT
NpoMepaMy ¥ BOXOJA3HHME 0OCHeAOBaHHAMHM, GCOGEHHO HOCAS CUABHEIX
IITOPMOB H TSIKEJHX JEXOBHIX SBJICHUH.

3.3. Impamuam (Mam Kouwyce) H3 GeTOHa MOXKHO DPHMEHATH Kak
3aMEHHTENH ECTECTBEHHOro KaMHsl TpeSyeMHX KOHAMIMA NpPH HaJIHYHH
TEXHHKO-9KOHOMHUEeCKOro oGocHoBaHHA., OXHOR M3 NPHYAH HX IpUMEHE-
HHSl CIYXKHT OTCYTCTBHE TEXHHYECKMX CPE/CTB JJisi BO3BEACHHA YNOPHOTO
nosica GoJie¢ COBEpUICHHOH MHMAYCTPHAJIbHOH KOHCTPYKImH. DBanker n3
6110K0B TpocTeHNAX (GOpM HOKa3aH Ha pHc. 2.

T'aaBHOe NpeUMyLIeCTBO HUPaMHA — OPOCTOTA WX H3TOTOBJACHUL.

Ilo ycaoBusM ycTORYHBOCTH, THAPOAMHAMHMYECKHM CBOMCTBAM Ha.
6pocka us nupamuyg 6/1m3Ka X KameHHO# Habpocke. Ilmpamupn pekomet.
YT K mpuMeHeHHI0 npu Macce 1—1,5 T. Maccy mapammam, COOTBETCT-
BYIOIIYIO COCTOSIHHIO ee NPEeleJbHOrO PaBHOBECHA OT JACHCTBHSL BETPOBLIX
BOJIH, onpeaeasioT B coorsercteun ¢ rTnasofi CHull «Harpyskn m Bo3-
JAeHCTBUA Ha THAPOTEXHHYECKHE COOPYKEHUA (BOJNHOBHE, JICAOBLIE H OT
CY/lOB)».

Ecix kaMHY WK TOPHAY Macca OTBEUAIOT TPEOOBAHHAM THADOTEXHHUs
eCKOro CTPOMTEAbCTBA MO OPOYHOCTH M Pa3sMOKacMOCTH (BOjJomMOrJore-
HHIO), HO HeGoJblIMX DasMEpPOB, 2TOT MaTepHal MOXHO HCIO/NBL3OBATh
IJsl CTPOUTE]BCTBA LEHTPabHOA M BHYTpeHHelt (oGpameHHo#t K Gepery)
yacreft npodunas Gankera, a NUPaMUAB — AJI NOKPHITEA, SaUlHLUIAOIHErc
6anxer or BOJHOBOTO W JEROBOro Bo3jeficTBus. TONIIMHA NOKPHITHS
JNOJIXKHA DaBHATbCA ABOMHOM reoMmeTpuueckodf BhicoTe mHpamuiwn. Ecan
B ocHORaHHM GaHKeTa OxHAaeTcs BO3AeAcTBHE Pa3MHBAIOIIHX cKopocreRd
CTOKOBEIX TEUCHHH, TO BAOJh OaHKera IOJKEH OHTh NPELYyCMOTPEH 3a-
uac KaMHsa HIM TOPHOH Macch B 06beMe, JOCTaTOUHOM JJf NOTPYZKeHHs
B pasMbiB 4 ero npexpamenus. Eciu e rayOuna BOAH Y YIOPHOTO IOs-
ca Menee TPOSiHOM BBHICOTH BOJHEI PefKofi IOBTOPAEMOCTH, TO 3amac
MaTepHaia AJIs NOrPYKeHHMs B Pa3MBIB OTCHINAIOT M3 KaMHS HJIM HHPa-
MUJ YCTOHUMBHIX Ha BOJHOBOE BO3AefiCTBHE B OCHOBaHHE GaHKera.

[Ipu ruy6une Boin y Gepera Gosee 10 M M BOJHOBHIX Harpyskax,
TpeOYIOINEX NIPHMEHEHHs SJEMEeHTOB ¢ GoJbIlof Maccofl, uesecoobpasHo
NPUMERSITh YNOPHEUA Nofc u3 (acOHHEIX GJIOKOB — JMIOOB, TETPAIOAOB,

To/muny NOKPHTHsi H3 (h2COHHEIX GJIOKOB IPOGKTHPYIOT B JABa pa-
3a Goublle TeOMETPHMECKOH BHICOTH (paconHoro O6J0Ka.

Huxnioo wacts npoduis GaHkera, Ha IayGmHe BOJARI OT OTMETKH
HITY 6oaee TpoiHOM pacueTHOR BLICOTHI BOJIHH PEAKOH MOBTOPSEMOCTH,
CJlefiyeT TPOSKTHPOBATL W3 ropHo#t Macce. Bee paGotm no nabpocke
GaHkera AO/MKHE! CHCTEMATHYECKH KOHTPOJIHPOBATHCA HPOMEPaMH ¥ BO-
A0ona3HEMK paboTami,
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VYrnopHeni mosic cIoxHOH KOHCTPYKIHM ¢ (DAaCOHHHIMH GJOKAMH MOX-
HO NPHMeHsATh B KayecTBe OTKOCHOrO GeperoBoro YKPEmJCHHS Ha NPHIJY-
OuX Geperax B THMKENHX JEJOBHX H BOJHOBHX YCJAOBHAX.

3.4. YnopHe! MOAIC ¥3 MACCHBOB-THI'AHTOB Ha CKaJbHOM HAH TNOJY-
CKaJIbHOM OCHOBaHUY 0O6NafaeT BEHCOKOH HPOYHOCTBIO, TEXHOMOTMYEH IIpH
NOLBOXHOM CTPOMTENLCTBE, HPOCT B SKCOJyaTaummu. Ero mpemmymect-
BO — HeGoJbIIoe HHCHO IIBOB, TPebyMOIEHX ofecneyeRus IPYHTOHENPOHU-
[aeMOCTH; HeocTaTKH — c60PKa KOPIYCOB M MX CIYCK HAa BOAY Tpefyior
ycTpoficTBa CHEHHanBHHIX CTamnelell cO CTaledbHHIME H KOCAKOBLIMH Te-
JIeXXKaMH.

Kopnyc MaccHBa-rgraETa COCTOHT H3 0GOJIOUKH (ZHMINZ M CTEHOK)
M momepeuHHX M NPOAOJBLHHIX NEPEropojok Kectkoctd (puc. 3). Haro-
TOBJISIOT €ro H3 CGOPHOro TOHKOCTEHHOTO BHICOKOMAaPOYHOTO Xe/esobe-
Tona. Macca xopnyca 100—150 7.

Jna ycTofuMBOCTH KaMMAHH MaccHB NOCJE YCTAHOBKH €ro Ha Mecro
3aMoJHAIOT IPYHNTOM MM GETOHOM HM3KHX MapoK. Maccy 3amoJ/IHAIIIETo
MaTepyana ONPEReNAIOT pPacueToM YCTOHUMBOCTH MaccuBa B paGouem
nonoxenud, Ilocne 3amofHEHHsA KOPHyC HAKPLIBAIOT MJAHTAMH H3 CGOp-
HOro >enesoberoHa.

Kopuye ycraHaBiIMBaloT Ha HOABOAHYIO KaMEHHYIO NOCTelb, TIIA-
TeMibHO BHPaBHuBax ee, IlocTesb M ee OCHOBaHHE HE JOJXKHEI Pa3MHl-
BaTbCs BOJHOBHIMH CKODOCTAMH M CTOKOBLIMM TEYEHHSIMH, a TaKXe NOoJ-
BepraTeCs BO3AEHACTBAIO MECTHEIX Pa3MEIBOB,

Ilpn onmacHoCTH DOAMHIBA OCHOBAHHS HOCTEJH CO3/lal0T Pe3epB KaM-
HA wiM GETOHHHX OJIOKOB ¢ PacyeTroM MX INOCTENCHHOrO HOTPYIKEHMA B
pasMLIB.

3aronyieHHke Teppach K NOAMH M30GAIYIOT CTapHIaMH, HeGOJbLIH-
MM O3¢DKaMH M JAPYTHME NOHMHKEHHAMM pejbeda, 3aNONHEHHHIMH IViH-
HUCTHIMHE, WIMCTHIME CpyHTaMy, OGJafalomuMu CBOHCTBAMM IIOJI3YYECTH,
TlosToMy Tpacca YNOPHOro Iosica B OTARJBHLIX CIYyYasiX MOXKET Iepe-
CeKaTh YYacCTKd, TA€ B OCHOBAHHH COODYMKeHWE O0Ka3HLIBAIOTCA TPYHTH
co CBoficrBaMH INOJ3ydecTn. B Takmx caydasx pacyeT COOPYKEHUS BEI-
NOJHAIOT 1o NPOrHO3UPOBaHHIO CKOPOCTH CMeleHHs (mpmmep Ipma 6).
Ec/iu cKOPOCTb OKaMKerTcs omacHOR JJIs HOPMafibHOM SKcmiyaTanuu Oepe-
rosoro ykpensesns (CHOCOGHO# HapyuiNTh €ro TEXHOJNOTHYECKOe Has3Ha-
ueHHe, BHIBBaTh ONACHWe JedopManuu), TO B NHPOEKTE pacCMaTpHBAIOT
BO3MOXHOCTh 3aMEHHI HOJ3yuero rpyHra Ha KaueCTBEHHHIH, ycTpoficTBo
CNelAaJbHOro OCHOBAaHMS, MM )K€ OTKa3 OT HPHMCHEHHS Ha ONACHOM
yuacTke COOpYMKeHmfi TPABHTALHMOHHOrO THUA M HX 3aMEHy CBaBHLIMM
MM HaGpOCHHME KOHCTpyKumamm (cM. TaGn. 3), Komerpykuus MaccH-
BOB-THraHTOB PaspafoTaHa B THHOBOM NPOEKTe MHCTHTYTa «[HIpopeu-
TPaHe».

3.5. YnopHHf nosic ¥3 ABYXPAAHOIO JXeJe300ETOHHOro LINYHTA TaB-
POBOrO CeUeHHA ¢ AHATOHAJMBLHLIMM AHKEPHRIMH THAramMu oGJiajaer BRICO-
KOt KamKTajdbROCTHIO R AOATOBPEMEHHOCTBHIO, XOPOIIO BOHCHBACTCA B

naaERpoBOuRLIe peterun (puc, 4).
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Pac. 4. Crenka ABYXPSAHOro e~
Je300eTONHOro IMNYHTA TABPOBOTO Ce-
YeHHH C XMArOHAILHBIMH TATAMH

1 — OTKOCHBIE YKpelUIeRHst; 2 — MOHO-

JHTRKE XKeXe3s0OCTOHHR mMaMOYREIN

6pyc; 3 — xenesoGeTOBRRE IIIOYHT;

4 — anKepHhle TATH; 6§ — ropu3oOHTAMNL-
HEA ORALTD

Puc. 5. lHinynToBmfi pax A 3aaHge-
POBAHEKX CBa@ (ﬁqxn)a «Jlapcenr> nau

1 — papcTpofiga; 2 — OGAMIOBOYHAS

manta HAACTPORKY:; I — npeHaxcHoe

ycrpoiictBo; 4 — craabHOR  IIOYHAT;

5 —3achlKa  NeCYaBHM  TIDYHTOM;
6 — aHKepHas NAATa; 7 — aHKEp

Puc. 6. Crenga W3 MeaesoOGeTOHHOre
MOYRTAa TABPOBOro cedeHud AHEEPO-
sannag (1A co0 cBOGOJHHIM KOHNOM)

1 — oTKOGHOe KpenaeHme; 2 — MOHO-

nATHEA manouAufi 6pye; 3 — o6nu-

IOBOYHAS IMHTA; ¢ — XKeAe3o6eToH-

HH¥ IIOYHT TAaBPOBOIO CeYyeHHs; & —

ApCHAXKHAST S3acHDKa; 6 - XKeJjeaobe-

TOHHEIA KOpPOO; 7 — aHKepHas THAra;
& — ankepHas NaATa

A

<

Puc, 7. Crenga u3 3aaHKepPOBAHHOIO
xeje3o(eTorHOr0 mWNYHETR OpaMO-
YTOJILHOTO Ceqenns

1 — oTKOCHOE KpenJenre; 2 — anKep-
Hasg TAra; 3~ MOHOJAHTHHEA Xeneso-
GeTOHHEY mamouyHmE 6pyc; 4— 06-
JHIOBOgHAsT IJmTa; 5 — Keaesole-
TOHHRIE IMUYHET MPAMOYTOJLHOTO Ce-
YeHHs; 6 — NPOTHBOMHJILTPANAOHAOS
yerpoficTBo, 7 — aEKEpHA® NJANTa

9% —_—30 —

N

,..
¥

oo

Ty g
200 s tyempne
. e oa®

Y

7

)

P TAPAIAT LT AW ATATT,

A -

2
7
¢

T



W3roToB/sOT WINYHT U3 NPeAHANDKEHHOrO Kejae306eToHa C WHpH-
Hoi moaku 1,5 M. Paccrosinme MeXAy psjgaMy LINYHTOBHX CTEHOK pac-
CYHTLIBAIOT NO YCJAOBHAM YCTOHYMBOCTM YINOPHOrO nosica (nmpumep 1
npun. 5). Ilpocrpancrtso Mexay WIYHTOBHIMH CTEHKaMH  3aMOJHSIOT
I1ICCKOM.

CTpoUTENLCTBO YNOPHOrO MosAca U3 ABYXPAJIHOrO IUNMYHTa TABPOBOro
CCUCHMA B 3aBHCHMOCTH OT HMEIOHIerocst Napka MeXaHU3MOB MOIMKHO
BECTH M C BOI:I ¥ C Gepera.

3.6. IlInynroBhie psiinl M3 Pa3iHYHEIX MaTEPHaNOB M KOHCTPYKIUMH —
HaJEXKHEA ¥ AOJArOBPEMEHHLII THN YNOPHOro nosica, yAOOHWA Npu mpo-
#3B0JCTBe pafOT ¢ BOAW MM c Gepera W TNPOCTOR B  IKCIIyaTaUHH
(onosichiBaeT HUAKHIOIO Teppacy GeperoBore YKpemJieHus WM Henocpen-
CTBEHHO HU)KHIOIO KPOMKY OTKOCHOro noxpmrtust) (puc. 5, 6, 7).

ITpy MPOeKTHPOBAHUH LIMYHTOEHX PAAOB HA ION3YUKX OCHOBR2HHSX
pacuer Ha JJUTEJbHYIO NMPOYHOCTH BHITOJHSIOT METOAOM A-Pa TexH. HAyK
A. 5l. Byauna, OcoGeHHOCTBIO STOrO pacyera fIBAACTCH ONpejesieHHe na-
PaMeTpoB HANPHAKEHHOrO0 COCTOSHHSA CTeHH!, OTBEYAIOIMKX 3ajaHHOR A0Ja-
TOBEUHOCTH KOHCTPYKUMH fg.

Ipu BLINOMHEHMH NPOBEPKH HAa AJHTEIBHYIO NPOYHOCTH TOHKOCTEH-
HHIX KOHCTPYKUHH HMCXOAAT M3 MeTOJa NPelesbHHIX COCTOAHME, Beas
pacuer Ha JeffcTBHe HOPMATHBHHIX Harpysok.

TlepeMeHHYI0 BO BPeMEHM HHTCHCHBHOCTb DEAKTMBHOrO JaBJEHHS
T0JI3YYEro IPYHTa ONPEEJISIOT H3 COOTHOUICHHS!

AJst ONHOAHKEePHKIX CTeH

Elr2¢
P(x,t)=P(xs0)eXP{— Hr {[F (x) — B (x)] kI2 4 @* (x) EI} }

AJs ABYXaHKePHBIX

P (x,t) =P (x,0)exp X
x{_ EIRrl2 ¢ }
Hn [F (x) —B (x)— A (x)] k2 +D(x) Bl |’

rie E — Monyas YOpyrocTd Matepmalia CTeHKH; | — MOMEHT HHepuuu
NINYHTOBO# CTEHKH Ha 1 M 1O AJHMHE COOpYXKeHus; k— Kosddumment
MOZATINBOCTH MOCTENM NMOACTUJAAIOUIEFO HENOJ3ydero TPyHTa NpH Hanps-
JKEHHOM COCTOSIHWH BGJHM3M NpeJeNbHOro; [ — ray6uHa SaGuBKH CTEHB! B
NOACTUMAIOLWMA Hemoasyumi#t rpyHT; H — MOmHOCTE CHOS NOJ3YYEro
rpyHTa; 1 — Koa((uieHT BA3KOCTH IIOJ3Y4ero rpyHTa B NEPHOR yCTa-
HOBHBILeiCH MOJ3Y9YeCTH.

3nauenne QyHgumi F(x), B(x); A(x) u ®*(x) [ans GesaHkepHHX cre-
HoK @ (%), a A1 AByXaHKepHHX ®(x)] ompexeJsoTCA IO HOMOrpaMMaM
u rpapukam (puc. 8, 9, 10, 11, 12, 13, 14, 15). Jaa HaxoxAeHHs 3Ha-
uenust GyHkuun O*(x), oTHocAmeAC K OJHOAHKEPHBIM CTeHaM, NMOCTPO-
eHnl HOMOTPAaMME Jlsi TPEYTOJbHON M NPAMOYTOJbHOM  COCTABJAIOLIUX
smiopsl P(x0), Ha KOTOPHX (yHKuMs npeacTaBaena OF (x) =@*(x)+
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Puc. 10. Homorpammum ¢ynknun Puc. 11. HomorpamMma ¢yHEREM
@,*(x) Afs TpeyroanBofi COCTABNMIO~ DX (¥) AAA TPEYroapHofi COCTABIAKIOY
med smopw P(x, 0) me# smiopnl P2(x, 0)

+@,*(x). Uncnenuoe 3nauenme Pymxumnm ®(r) (AI5 AByXaHKepHHX

60NbBEPKOB) ONPEAENAeTC KaK CyMMa eTHpeX COCTABITIONHX ® (k)=
=A+B+C+ M.
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Ppc. 12. Homorpavma _ QyHENAM Pec. 13. Homorpamma dyHEROUHA
D, ¥(x) Ruas npAMOYroJbHOH cOCTaB« Dg*(x) nmag umpEMOyrolbHOH cocTaBe
agiome smiopn P(x, 0) asiomel smopm P(x, 0)

Hopmat#sEEE Koo(pdHUMENT BASKOCTH HOJSYHEro FPYHTA B NEPHOI
ycraHoBABIefics NOJ3YydYecTH ONPejesioT ONHTHEM nyreM. Jns mpex-
BApATEJSHHX PacueToB TOHKMX CTEH Ha JUIMTEABHYIO NPOYHOCTH 1)
me cyT/M? Aas NOJSYUMX [VIHH NPHEMMAIOT CleAyomue 3nagenus; 2,3-103
I FAMHR MATKONJacTHUROA XoHcucreHnmmd, 3,5-108 ajst ryromaacrad-
tiofi xoHcucTeHnuY. Koa(dynueHnT NOCTENR MOACTHJIAIOMIENO HENOJA3Yyde-
ro rpyaTa k (Opu HanpAXeHHOM COCTOAHNMM, GaMSKOM K mpeleabHOMY)
AN MPeNBApHTEALHHX PACUeTOB LPHHUMAIOT: AJA Iecka cpefuedl IJIOT-
BOCTH M rimHH BjaaxHofl 15—20 TC/M, NeCKa INOTHOrO M IJIHEH MaJjo-
BJaaXuO# — 25—30, INOTHHX CYIVHHKOB H cyneck — 30—35, raums
TRepAOR M rajncyHnka — 75—100 Tc/M. Pacuer CTCHW Ha JJIMTENbHYIO
TPOYHOCTh W3 OXHOAHKEPHOr0 MYHTAA NpHBEACH B mpma. 7. J{ByxaHKep-
HHe paspe3HHe CTEHKY PacCUATHBAIOT aHaJOrHIHO.

Ilpu nmocrpoennn smoput P(Xi, {;) HepBORaYa/NLHO CeveHHe MIMYHTA
u raybmHa ero 3aGmpru (H+-I) npEEEMalOTCH PABHEIMY MOJYUCHHHIM B
pesynbpTare pacuera Ge3 yuera NOJI3y9ero OCHOBAHHA. 3areM ONpPeACJAIOT
yeuams B 2NeMeHTaX KOHCTPYKIHH, OTBEUAIONIHX BO3PACTY COOPYKEHHS
fr, Ha OCHOBaHHM HE€ro yTOYHMIOT IVIYOMHY 3a0HBKE CTEHKH B NOACTHMIA-
IOMAR HenoJa3yunik FPYHT H €e CEUeHHe,

Konerpykiuy npuBefeER B THINOBHX npoexrax locymaper-
BEHHOTO  [POEKTHO-USHICKATENLCKOPO H  HAYYHO-HCCJSAOBATENLCKOro
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Puc. 16. Crenra Tima cBoasseps» HI
cpafi-oGonouex

I — oTKOCHOe Kpenaemue; 2 — MOHO

JUTHLIY ¥KenesoBeToHALIA maNodH

opyc; 3 — NpOTHBOGUALTPANMOHHOS

YCTPOACTBO; 4 — cBas-06on0UKa ua

*enesobeToHa; & — aukepHaf TAra:
6 — aHKepHasl OanTa

Puc. 17. Noasoguas rpeGensa u3 Ka-
MeHRO-HAGPOCHHIX GyH Ha ecTecTBeH:
HOM OCHOBAHMH
I — gopennoit Geper; 2 — GyHBI; 3 —
Byna us RaMemHOl maGpockd; 4—
KpenjieHHe OTKOCAa KameHROR Ha6po-

cxoft

MHCTHTYTa MOPCKOTO TPaHCHOP-
Ta MuHucTepcTBa MOpcKoro ¢Jo-
ta CCCP (CotozmopHHH-
TIPOEXT) €ro Jlenunrpan-
ckoro ¢ummana (JleamopHHH-
mpoekt) u TocyrapcrBerHOrO
HHCTATYTa MNPOEKRTHPOBARMA Ha
pedHOM TpaHcnmopTe Mumnmcreper-
Ba pearoro ¢aora PCOCP
(TCaopopeurpanc).

3.7. Creskn W3 aHKEpOBaH-
HHIX ¢Baf-0GOMOUEK WPHMEHSIOT
Ha OCHOBAHHAX, HOMYCKAIOMHX
norpyxeune cBaii-o6oso0uex
{pac. 16). Komcrpykmas npex-
cTaBiseT coGofi BEPTHKAJLEYIO
CTEHKY H3 NOTPYKEHHHIX B PAX
HUAHHAPHYECKHX 0060J0UeK, aH-
KEDOBaHHHX 3a TEVIOBHIE ONODK!
(cranpHpiME  ankepamu), O6o-
Jouku  COGHMPalOT H3  OTAENb-

HHX 3BEHLEB W COSIMHAIOT 3aKaaiHHMu uyactamu. Komerpyknus paspa-
Gotana B TunoBoM npoekte JleamopHH npoexTa.

3.8. Ha ywacrkax, rie CTOKOBHE TEYEHHs MOIYT PasMHThL 3aTOIJICH-
HOe TJiaBHOe Pyclo, NPOTOKH, NOABOJHLIE TepPpack M HOJOTHE OTKOCH
GeperoBLX YKPENVIeHHA TEXHUYECKH BO3MOXHO M SKOHOMHUECKH IIEJIECO-
06pasnc DpPUMEHSTH BMECTO YIOPHOro nosca IOABOJHYI0 Ipebenky, co-
CTOAILOYIO H3 KaMeHHO-HaGPOCHKIX 6YH, I'mupoTeXHHUeCKHii KaMeHb MOXET
6LITh 3aMeHeH NEPaMujzaM¥ H3 BHCOKomapoyHoro Geroma. Ilpumep cmc.
TeMul HOABOAHHX Oy, o0pasylolinx rpeGeHky, noxasan ma puc. 17.
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Puc. 18, Onoscka ns daconHsix GAOKOB (TeTpanojaos, AUNOAOB & AP.)

1 — TeTpanofn; 2 — KaMeHHas WOCTenh; 3 — Kamenb; 4 — mebenb; & — mecwaHo-
rpaBuEas cMech; 6 = meCox

Januy GyH, UX BHCOTY, MPodmab ¥ PAcCTOAHHA MEXIYy HAMH HasHa-
Yal0T Ha OCHOBE JETaJbHOrO W3yYeHHWsl BEJMYUHH M PaclpelesieHHs pas-
MHBZIOUKX CKOPOCTe#i CTOKOBHIX TeueHMA M YTOUHSIOT JaGOPaTOPHLIMH
(MOneMBbHEIMA) HCCICNOBAHNAMH.

4. ONMOACKY (HAJIBOJAHBIE YKPENJEHUSA)

4.1. OnosickW NPHMEHSIOT AJIs 3aIMTH NOAOMBH Geperoporo ycryna
OT paspymaiomero Bo3jeiicTBus Bojoema. OHE Uesecoo6pasHb  NPH
JUKBHAAUAN aBapuiiHOro cocrosiuns Gepera, T2k Kak BO3BOAATCS B KO-
POTKHe CPOXM NpH HeGOJBINMX 3aTpaTax. THIOB M YCJIOBHS NPHMEHEHHS
OMOSICOK AaHH B Tabu. 4.

4.2, Omosickn 43 (acoHHHX GjiokoB (puc., 18) o6nagaioT BHcOKOR
ofllell yCTORAUMBOCTBIO M COXPAHAIOT CBOH TEXHOJOrHYECK¥e CBOHCTBA
IPA THXEJHX BOJHOBHX BO3ACHCTBHMAX M BSHAUATENbHHX nedopmaumsx
OCHOBaHHs COOPYXeHHs, DT0 OODBACHsETCS B3aWMHOA 3alemIseMoCcThIo
3JIEMEHTOB COOPYXEHHs, KOTopast co3jaeT TUOKOCTh KOHCTPYKUMH H
ofecrieunsaer ero OGMY0 YCTOAYHBOCTL NPH MECTHHIX JedopMaludax.

TIpoekt omosicky ®3 (acoHHHX OJIOKOB HOJIKEH COAEpXaTh CJaeny-
Ollpe PEUIEHHs: NPOJIOKEHHe TpPACCH ONOSACKM M ee 3akpelvieHue Ha
MECTHOCTH; pacuerT Macch, PopMu M pasMepr (acOHHOTO 6aoxa (puc.
19, 20, 21, 22); momepeunHoe cedyeHne ONOACKH; Packaafky OJOKOB B
TeJie ONOSICKY s KaXJOoro Kypca (puc. 23).

TIpy NponoKeHUH TPacCH OMOSICKA YYUTHBAIOT CJeAyioliee: Tpacca
HOXKHA OPOKJIaASIBATECA BROJB HOROLIBH GeperoBoro ycryma mo CTpyk-
TYPHoOfi ¥IH ONOJSHEBOf 3aTOIJIEHHOA WJH CYXOf Teppace, cjaGonmapaio-
mefi B CTOPOHY BOjOEMa; NPH HAJNHIAY BLIKJHHUBAIOMUXCSA B GeperoBoM
yCTyne BOAOHOCHHX TOPH3OHTOB B Npefeiiax BHICOTH HPOEKTHPYEeMOH
OMOSICKH, CEAYeT NMPeAYCMaTPHBATL MEXAY ONOSICKOH K GeperoBHM
yCcTynoM MecTo AJs Nasyxd ¢ 3aloJHeHHeM ee 0OpaTHHM (GHILTPOM; Ha
Geperax, HCIOJBLIYEMHX B IPajfloCTPOUTENBHBIX IeJsX, CJAefyeT Mpeny-
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Bodorparuruwé
Puc. 21. dopma n EOHCTPYKIUA nu- Puc, 22, Cxema PACcKNaARy TeTPans«
woae maccolt 5 7 A0B (paccTonHnd MeXAY TeTPamoxamMe

AaHk 0o 1 gypcy apu macce 7,8 1)

Puc, 23. CxeMa yRIARER ONOACKH U3 ANMOHOB
1, 2, 3 — ouepenHOCTL yRAANRY ZHEIONOB



CMATPHBATh MEXKZy ONOSCKOH W GEPErOBHIM YCTYNOM MeCTO Juli YCTpoii-
CTBa TOPOACKOro MpOe3fia MM MPOTryNodnOit Teppach.

Tu0KoCTh KOHCTPYKUMY HNO3BOJAET IPHMEHATH ONOSICKA W3 (acoH-
HHX GJ0KOB Ha JIOGHX craGHAbHHIX H AehopMHPYIOIIUXCA IPYHTAX H Ha
yU4aCTKaxX ¢ aKTHBHHIME onoasnAvu. [Ipm mpoexTHPOBAHAH OHOSICOK Ha
crafuibHEIX TPYHTAX NPEAyCMaTPUBAIOT I'PABHEHO-MEGEHOYHYI0 NOATO-
TOBKY, BbHIPaBHHBAIOILYI0 OCHOBaHHe, ¢ NMONEPEYHHIM YKJIOHOM ee NOBepX-
HOCTH B cTopoHy Gepera He MeHee ! : 10, uTO NOBLICHT YCTOHYMBOCTb Ha-
PYXHOTO Dsifa HHXHero Kypca Terpanojos. Ha aedopMupyiommxcs
rPYHTaX B NpOEKTe NPeAyCMATPHBAIOT OCAAKY OHOACKH B COOTBETCTBUM
¢ ¢dusHueckuM cocrosHueM rpynta (o 1,5 M n Goinee).

Vi3 onbiTa 3KCIIyaTaUHH COODY:KEHUil U3 TeTPanoinB Ha Boaxckux
pojilcxpanmnax ¥ Baatmiickom Mope [Js IINPOKOro NPHMEHEHHS pe-
KOMeHJyeTcsl TeTpanoj, nokasaHHmH Ha puc. 19,

Paamepsl TeTpanofoB, COOTBETCTBYIOIINE Pas/HYHEIM MaccaM, IHoka-
3afu B Taba. 6.

Ta6auma 6. Mapku nm OCHOBHBIE PasMephi TeTPanonoB

OcHOBHBIE pasMephl, CM
Mapka H h A D d B
T—1.5 134 88 57 63 38 144
T3 170 112 85 78 46 183
T—5.0 207 138 105 94 50 225
T—7.8 235 156 120 105 60 255
T—13 279 180 140 128 70 294
T—20 310 202 150 148 88 330
T—25 335 218 163 159 95 356

Hamsrronnefinass mo yelopuaM paboTel hopMa Terparnofa onpeje-
NSIETCS He TOJBKO ero M'MAPOAMHAMHYECKHMH CBOHCTBaMM, HO M IPOYHO-
CTbI0 B3aMMHOrO 3allelVIeHHs B KJajKe, Korja 310 TpebGyercda MO ycio-
PUsIM JlaBJieHMSl TPYHTa M OCajKM COODYXKeHHS MO (DH3MYECKMM CBOHCT-
BaM rpyura ocHoBanus. ITosToMy npu 3aganHof Macce (acoHHoro 6mo-
Ka ero ¢opMy NPOSKTUPYIOT B COOTBETCTBUM C TPeGOBaHMAMU K B3auM-
HOMY 3aleNJIenHio 6J0Kos.

HanGoapline Harpysku TeTpanoj Hecer IPH NOXBEMHO-TPAHCIOPT-
HLIX ONepanufx, ykNajKe ero Ha Mecro H, ocOOEHHO NpPH CBOGOAHOM ma-
JEHHH, KOTJa €ro KOHYC MOKeT OTKOJOThCA MHOJMHOCTBIO MM HacTHYHO.
TosToMy B IpOeKTe yKasbiBaioT NPeAeNbHYIO BHICOTY cBOGojHOTO maje-
HUS Te1panofa, KOTOPYIO ONPeAeIsoT o dopmyJe

hup = (Rgs/1000v) (4/D)"® (D/ 1 )>°,
rae fxp — Hepaspymiaiomas BEHICOTa CBOGOXHOrO NaJieHHsl TeTpamoRa Ha
TpH KOHyCa NPH cGPacHBAHHWH €r0 Ha TOJCTYIO JKeJNe30GeTOHHYIO IVIATY,
cM; Ros — KyOukoBast mpouHocTs GeToHa B BospacTe 28 ameir, Kre/cm?;
—_— 44 —



D — Gonbmofi AmaMeTp YCeUEHHOIO KOHYca, CM; ‘Y — IJIOTHOCTH GeToHa,
r/em3; By — BHICOTa Komyca, cM; d — MaJblii AHaMeTpP YCEGHEHHOTO KOHY-
ca, cM.

IpenmymecTBoM AMDOMAOB ABJSETCA NPOCTOTA HX (POPMLI B CPaBHe-
HUM ¢ TerpanojaMu, M3roToB/sTe AMIOAL MOXHO B MeTa/JIHuecKoil uau
JlepeBstHHOl Onany6Ke Ha CTPOMTENBHEIX MOJHI'OHAX WJH HENOCPeACTBEH-
HO y MecTa YKJaJKy, YTo 3HAUMTEJbHO YNPOLIAET OPraHU3aiuio CTPoU-
TeabeTBa Npd HeGoabuinx ofbemax pa6or. I1o yCTOAUMBOCTH H THAPOMH-
HaMHuecKum cBoficTBaM JMNMOALI GJH3KH K TeTpamofaM M MOryT mpHMe-
HATBCA HapaBHE C HHMH.

fipoekt ZonxeHn NpeaycMaTPHBATh TOYHYI0 DacKaaiKky (acoHHEX
6J10KOB TETPAaloAOB W AMIOAOB B pa3pese (mpodmie) H B MIaHEe ONOACKH,
d10 obecmeyuBaeT o6mMyI0 M YacCTHYIO YCTOHUHBOCTh COOpPYXeHHs, Ha-
Jexuyio B3amMHYIO 3auemiseMocte 6jokos. IIpu BosnoBOM u onoJsnue-
ROM BO3JeHCTBMH B IIONEPedHOM paspese ONOACKH MPeAycMaTPUBAIOT
YKIagKy He MeHee ABYX-TpeX Kypcos G6/0KOB C MX B3aUMHLIM 3alenJe-
HueM, Yeprexxn packnagku (PacoHHHX GOJIOKOB AenaioT IJs  KaXJoro
Kypca KJIaixH.

O6mufi o6beM HacoHHHX G/OKOB B COOPYKEHHH ONPEREJAIOT OJHHM
H3 CJAEAYIOIIHX MPHEMOB:

yMHOXenneM o6beMa ofHOro G6Jioka Ha uucao GJOKOB, NMPOEKTHPYe-
MBEIX K YKJaJKe COFJacHO YepTexaM pacKJajku GJOKOB (TOUHHIM cmo-
c06);

00 FeoMeTpHYECKoMy O0ObeMy COOpYXeHHus INomepeyHoro paspesa
ONOSICKH, YMHOXEHHOMY Ha Kosthduipenr nopucroctn 0,456—0,55 B 3a-
BHCHMOCTH OT Pa3MepoB H cmocofa yKNajkd GioXoB.

Ilpu omHooGpasHoMm peabee Gepera BojoeMa CJlCAYeT BLINOJHATD
yepTexu PacKjiafikg B Dpejesax OAHOA 3aXBaTKM ¢ yKa3aHneM OOIIEro
YHCJAa TAKAX 3aXBATOK. 11PH W3MeNTHBOM pelibede YEpPTEeXH pacKiaikd
BHIOJNHAIOT A KaXXJ0ro THIHYHOIO y9acTKa B LeJOM HJAH e JJisl Of-
Hoft moBTOpsIOMmEfica HA 9TOM ydyacTKe 3aXBaTKH.

B nmpoekte 00s3aTesbHO YKa3HBAIOT Hayajo M HOCJAEROBATEIbHOCTh
ykAaakn ¢$acoHHHX GJOKOB, 4TOGH! H30exarh BCTPEUHOH YKJaikH (Tak
Kak OocJefHuY TETPamoj B PaAle MOXKET He HOMECTHTBCH).

OnnTH mokasanw, 9ro GoJiblileli yCTOAUMBOCTLIO NEpefHAe TeTpano-
Jnl MepBoro Kypca o6/ajaloT NpH HX yKJIaAKe ABYMs KOHycamMH B CTO-
POHY BOJIHOBOrO BO3JEHCTBUSL.

daconnnie GJIOKM Ha BHYTPEHHHMX BOJOEMax NPHMEHSIOT NPH BhICOTE
BOJIHH 2—5 M, T. €, CPaBHATEJbHO MaJjlOfi aMIJHUTYAe BOJNHOBHIX BO3jeii-
cTByf. JI0 BHINOJHEHHS HAYUHLIX Pa3palboTOK, MO3BOJSIOMIMX ONPEAENsTh
Macey ¢acoHHbIX GJIOKOB B 3aBHCHMOCTH HE TOJIbKO OT BBICOTH H [JIHHBI
BOJIHH, HO H OT YCJOBHA HX PaboThl B GeperoBoM YKpeIJIEHHH, I1e1ec006-
PasHo TPHAEPKUBATBCA NPAKTHUECKOro ONHTA, COMVIACHO KOTOPOMY CJe-
jyer NpuHUMaTh Maccy dacodHoro 6/0Ka B 3aBHUCHMOCTH OT PaCUETHOR
BHICOTH! BOJIHHL:

— 45 —
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4.3. Onosicky co cBafiHHIM PSIAOM CKBO3HOR KOHCTPYKIMH YCTpauBa-
10T BAOAL NOROIMBHI OeperoBOro yCTyma Ha Teppace HAH 3aTonaseMoR
no#iMe, CJOMEHHOM TNOPOAaMH, AOIYCKAalOIMMMHE TNOTPYMKeHHe XKejesobe-
TOHHHIX IPH3MaTHYECKNX HJIM HIRAUHADHYECKUX CBafl yRAapHHMH Mexa-
HuaMaMu uan BuOGpocnocotom (puc. 24). I'ayGuna norpyxenus cBak
HoJixHa 0OecHeYyHBaThb YCTOAYMBOCTH CBafHOrO psjia B YCIOBHAX Bepo-
ATHOTO 00pa3oBaHUi MECTEHX Da3MEIBOB BXOJbL (POHTA cOOpyeHus.
Paccrosnre Mexay cBasMH (NPOCBET) — HE MeHee TONEPEHHOTO pasMe-
pa ceuennusi cBad. ['0JIOBH cBafi OMOHOJHYMBAIOT INANOUHEIM GpycoM IO
INMpHHE, AOCTATOYHOR AAs CHy»KeGHOro nmpoxoja MO Hewmy,

B xamenno#t naGpocke OoJsee KpynHnle KaMHM DasMelNaloT BAOJDb
cBaftHoro psja.

4.4. Creny csaiiHo-3aopuarofi KOHCTPYKIMH BHICOTOH A0 2 M mpH-
MEHSIIOT Ha OCHOBaHHsiX, AOMYCKaIOIIMX NOTDYKEHAE CBail NPH NOJOTOM
OTKOCE Iepex CTeHKOf, m Majmx aMIuTyAax KojeGanu# ypoBHs (pHC.
25). [Noanopras cTeHa BHLIOMHAETCS M3 COOPHEIX KeJe3006eTOHHIX IJIAT,
ycTaraBJuBacMHIX 3a cBasgMM. KoHeTpyknusa paspaGoTana B THIOBOM
NpPOeKTe HECTHTYTA 0O M3HICKaHUSM H NPOEKTHPOBaHMIO HHIKeHePHHX
COOPYMEHAl IMIaBHOr0 apXHTEKTYPHO-IVIAHKPOBOYHOTO ynpasJjennst Moc-
ropucnoakomMa (MOCHHKOPOEKT).

4.5. Ioxmoprylo cTeHy YTroJKOBOI0 NPOQuIs NPHMEHAIOT Npu OOJO-
roM OTKOce Hepef CTEHOH M MaJjofi aMmanTyie KoaeGaHnfi ypoBHed
(cm. pmc. 26). CreHa HONHOCTBIO BHIOJHAETCA B3 COOPHHIX ede3obe-
TOHHEIX 3JEMEHTOB. DJIOKM HMXHHX INIHT U CTEH COERHHSIOT Y3JIOM OMO-
HOJIM9HBAHAS.

Puc. 24. Onosicke KaMenHoft Rabpockofi co ceafinnM PAAOM CEBOSAOH HORCTPYRHLMN

1 — MOHOAMTHHA 3Kele306eToEHLIl mamouynklt 6pye; 2 — KameHHas HaGpPOCKa;
3 = necuaBO-rpaBulEL GuabTP; 4 — KenesoGeTORHne CBaH
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Puc, 25. oanopHas creRa ceafino-3aGopuarofi ROHCTPYKNHRA

1 — OBEPpHOBKA NJAAIIMsi; 2 — IpaBHAHO-eCUaHasi cMeCh; 3 — QMOHOJH-

ympamde GetomoM M 200; 4-— auHES peryiEpobanusa; &5 — Geronmbfl

KapHH3; 6 — UecyaHas OPHIPYSKa; 7 — SKpaH; 8 — xene3oGeTORHLE

cBad; 9~ KeaesoGeroHnass mnamra; JI0e<rpasEuna KorsoBama; JJ —
Rpenax
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Puc. 26, MognopHan cTeRa YroJKOBOTO pacnjaacTaaroro mpednia

1 — oncproBka mMamMsi; 2 — GeroHREE Gopr: I — rpasmfino-mecyanas

cMech; 4 — GeTOH OMOHOARYURAnmnfA; 5 — Gerompm® Kapmmus; 6 ~— Bep-

THKAJbAAS XKeJe30feToNHAR NIuTa, 7 — APEHAXK; & — necuanas NOpH-

rpy3Ka; 9-— MOHOJATHmI Xe’desofieTon; [0 —sKpan;, II-— ropuson-

TanbHas Kenesoberonnas nauTa; [2-— neMeHTHO-IECYaHAR  CMech;
13 == rpaHuna KOTJOBaHA
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Purc. 27. OTKOCHME MOKPHTHA NINTAMH W3 MOHOAWTHOTO MXedesoberona

1 — me6GeHoYHast NOArOTOBKA; 2 -—— MOHOJNKTHBle NJAATH; J§ — KeJe306eTOHHAS JOC-
Ka; 4 — ynopuulii mosic; § — ABa CJAOsl TRApPOM30JAa; § —— KyJagxkoBRag peamHa)
7 — IepeBsHHAS jpocka

Pnc. 28. MNoapoiThg nauraMa B3 cOopHOro ;xeaeaoﬁerona (oMoOBONNYeHHEIMA 1O
KOHTYDY

1 — nOAroTOBK2 W3 Pa3HO3EPHUCTOTO rIpaBHs; 2 — cOOpHEE XKeNe30GeTOHHBIE NJAR-
ThH; 8 — XeJNe306eTOHHAsT AOCK2a; 4 — y3eJ OMOHOJHYMBaHUS; § — YNODPHHA mHoOsIC

Puc. 29, M'nGkne nokpwTes (TiodauHoro THNA)
1 — OTKOCHOe KpemJjieHue; 2 -— ankepHas ©0aAka B3 MOHONMTHOTO KenezobertoHay
3 — 1otk M3 xeNe300eTOHHHIX DauT: 4 — oGJnerucHHOe KpemaeHue; § — OXHO-
c70RHaA NOATOTOBKA H3 DasHOSEPHACTOIO rpaByd; § — KenesofeTonHas ceasg



Puc. 30. Kamennana naGpocka
ga oGpatHOM GHALTPe
! — gaGpocka H3 KaMAd; 2 — MOATO-
TOBKa W3 Pa3HO3EPHUCTOrO I'paBus UK
edus (mexcnoﬁnasr) HJIH OJHOCAOH-
Hast

Puc, 31. OTkoCHOe KpemilenHe u3 (acommnx GAOKOB (reTpanopamm, nmmnamf.

nupamnpamu)
1 — TeTpanoxul; 2 — GeTOHHEIE MHPAMEAB; 3 — KaMeHb

BN 77777
R

Puc. 32. Crynenuatoe ykpenjenne GeToHHLMU GaORaMw
[ — crymenn; 2 — MOHOJWTRBIA Kene30GeToNnbfi Wanownmf Gpyc: 3 — Heneso-
OeToHHBIY UIOYHT; 4 — KaMewHas Ha6pocka; &5 — onBociofiAnfi mecYano-rpaBuii-
AR GuabTp; 6 — necyanbfi rpysT



Puc. 33. Peweruathie nOHUTH ¢ 3ANONHEHMEM ft9eeK KaMHEM

1 — meGenounan NOATOTORKA; 2 — cGOpHble KeNesoGeTOHEHE peMeTHATHIC NIAUTHL
3 — ynopaulfi nosc

Puc. 34, PemreTuaThle NIHTH C SaNOJHEHHeM siueeR pacTuTENbHOR semielh ¢ moce«
BOM TpaB

1 — pemervdaThie OAHTH C SaNOJHEHMEM HYEEK pACTHTEALHOA semyell ¢ moceBOM
Tpas; 2 — meGenoyHass MOATOTOBKA

Konerpyknnst paspaGorasa B THIOBOM TNpOeKTe HHCTATYTa <Moc-
RHXNPOEKT».

5. OTKOCHBIE BEPErOBbBIE YKPEIJIEHHS

5.1. OTKocHHe GeperoBHe yKpDemJeHMs Ha BHYTPEHHHX BOJOEMax
NPUMEHSIOTCS CJEAYIOIAX THIOB: NOKPHITHE IVIMTaMH H3 MOHOJHTHOIO
Hau cGopuoro xene3oferona Ha IeGEHOYHOH NOATOTOBKE HJH OOPATHOM
¢uabrpe (puc. 27, 28); rubkue nokpuTHA (TIOdAIHOro THHaA) H3 cGop-
Horo xefesoGerona (puc. 29); xamennok maGpockoft u dacomnrmy Gio-
kamu (pmc. 30, 31); cryneHuaToe yKpelUleHHe H3 xeJeaoGeroHa (puc.
32); yxpensenue peuleTsaTHME KeJNe306GeTOHHnME maATamHE (puc. 33,
34).

5.2. YrpenfeHust ¢ HOKPHTHEM IUIMTaMU H3 MOHOJMTHOTO H copHo-
TO KeJe306eToHa B YCJIOBHSIX BOJZOEMOB BO3BOJAT B 30HE BPEMEHHOTIO
3aTOIUICHHs C YCTPOBCTBOM KANMTAJLHOTO YMOPHOTO NOsica B NOABOJHORK
yacT coopyxennst (pasp. 3 Hacrosmux Pexomenpanui).

Baxuofi uactbio NPOeKTa ABJSCTCA AHAJIW3 BO3ACHCTBHA BOJOEMA
Ha yCTORYHBOCTh TPYHTOBOTO OCHOBaHHsI COOPYXKEHHSI B pa3paGoTka Me-
PONpHATHA MO €ro sampre OT PaspylleHus yAapaMH BOJH ¥ CKOPOCTS-
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MH, BOSHHKAIOIMMH Npu OTKate BosiH, CHereMa yAapoB WITOPMOBHIX
BOJH B INVIOCKOE XKeJie30GeTOHHOe NOKPHTHE OTKOca €03JaeT MOHOTOH-
HY0 AHHAMHYCCKYI0 HarpyaKy, CHOCOGHYI0 BHI3BATh MECTHHIC Hapylle-
HHs ycTofuMBOCTH, B 30He yJapoB BOJMH I'PYHT OCHOBAHHS MOXET Nepe-
MelaTsCsl BHU3 MO OTKOCY, YIMIOTHSSCh HHXKe (IO OTKOCY) 30HH YAapy
¥ o6pasys WyCTOTh NOZA HOKPHTHEM Bhilie sTofi 30HHW. Ilecuamoe OCHO.
BaHHe YCTORYKBO HpPH COGMIIONEHHH HEDaBEHCTB:

ap <088 ap <1,2,p0s
rae @p— MaxkCHMAaJIbHOE YCKOPEHHE IDYHTa OTKOCAa Ha KOHTaKTe C 06-

paTHEIM (HUIABTPOM, M/C?; @xp.c — EPUTHIECKOE YCKOpEHHE HeCKa IO Yc-
JIOBHSIM CABHTa, M/cB Qyp.0 — KPATHYECKOE YCKOpEHHE Hecka HO YCJIO-
BMIO ero ocajku, M/c2.

Tpaduxu, Ta6rany u GOPMYAL AR ONpPefelCHUS KPUTHYECKHX YCKO-
peHmit AaHH B npau. 8.

Ecim yckopeHHs 9acTui, FPyHTa OCHOBaHHSA, CO3/aBaeMHe AHUHAMH-
4ecKofi HarpysKoll, OKaxyTcs GoJblle HX KPHTHYECKOR BeJHUHHH, TO
MOKET HACTYNUTh HADYLIEHWE MECTHOR YCTOHYHMBOCTH €ro OCHOBaHHS.
TIpenesvaas asa paspymienus -— pa3xHXKeHNe TPYyHTA ¢ TOJNHBIM Pass
pylleHneM coopyxenus. OcHOBHOft NpPH3HAK AMHAMHMYECKOR @KTHBHOCTH
IeCKOB, T. €. HX CIOCOGHOCTb TEPATb CTPYKTYDY IOJ BO3fefCTBHEM IHs
HaMHYeCKO! HarpyskH, 5TO OXHOPOAHOCTh HX COCTaBa.

CpeficTsa 3aIUTH YKPEIVIGHUS C MKeJNE30GETOHHHIM MOKPHTHEM OT
paspylleHHs nox BosjeficTBHeM XHHAMHYECKOR HATPYSKH CJeaylompue:
VKJIafKka FPYHTOBOTO OCHOBAaHMSI ¢ IVIOTHOCTBIO CKeJieTa FPYHTA, IPH KO-
TOPO# KPUTHUECKHe YCKODeHHs KoJeGanmii HPeBHIIAOT (C HEKOTOPHM
sanacoM) YCkopenus KojeGaHufi, BHISHIBAGMHE AUHAMHYECKOR Harpys
KOji; yMeHbIleHHe KPYTHSHH OTKOCOB; YCTaHOBKa ofparHoro ¢uJbTpa
TOJIILMHON, JOCTATOYHON [JIA CHHIKEHHs YCKOpEHHsA KoJeGaHuME 10 Bes
auunH, 0e30NacHHX I8 YCTOAYHBOCTH TPYHTOBOrO OCHOBZHHSA.

KoHCTpyxkuuz OTKOCHOrO GeperoBOro YKpPeNJeHUs ¢ HOKPHITHEM ua
JKeJe300eTORHLIX IVIMT ¥ ¢ OCHOBAaHHEM M3 AWHaMHYECKH AKTHBHBIX IPYyH-
TOB BHIMOJHSOT JyuiA coopyxennit I u I knacca.

Ipesenvuble SHAYEHUS 3JEMEHTOB OTKOCHOMO YKpeIUICHHS W3 IKe-
J1e300eTOHHRIX TJIHT:

ITnoTHOCTh CKeJeTa NEeCYaHOrO TPYHTa OCHOBAHHS,

rfems . . et e e s e e e e e e e 1,67—165

Tommuna oﬁpamoro GBIBTPE, M .. v . o . . 0,15—0,4

Tlnomajnr TIAATH #3 MOHOJMHTHOTO Keneso6eTona

HIH OMOHOJHMYEHHOTO cGopHOro ixejesoberona, M*  50—100

KpyTH3HA OTKOCA + o « ¢ + o + s o o o s o s s « 3D

[n0THOCTE [PYHTOB, YKJaAHIBAEMEIX B TEJI0 COOPYKEHHS, HA3HAYAIOT
B NPOEKTE B COOTBETCTBHY C NPHUHATHIME NPH pacyeTax reoTeXHHUeCKHAMH
napamerpamu, CBOACTBaMHM KapbePHHX TPYHTOB H AWHAMHUCCKHMH HA-
rpyskamu Ha TpyHTH. Texuuueckme TpeGoBaHMs K (pakuuoHHOMY cocTa:
BY I'DYHTA OCHOBAHHA M IMIOTHOCTH €ro CKelera AQMKHE (OpMyJIupo.
BaTbCA B HPOEKTE,
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B pasgene NpoeKkTa OpPranMsanuy CTPOMTENLCTBA  JOJKHBL COAeEp-
RaTbCAl PEKOMEHAALMH [0 TEXHOJOTHK YNJIOTHEHHS HAMLITOTO HJH YJO-
JKEHHOrO CyXHM cnocofoM rpyHTa. 3aTpaTH Ha YNJOTHEHHE IPYHTa Ompe-
JeJAIOT OT/IeJIbHOM JIOKadpHON cMeToii, uro obGecneyHBaeT CTPOTHHA KOHT:
poJip 3a cOGMIOfeHHeM TEXHOJIOTHH YKJAIKH M YOJOTHEHHs TpyHTa.

Pacyerhl AMHaMHuecKOH YCTOAYMBOCTH OeperoBoro yKpelJeHHs I
MEeCTHOt YCTOHYMBOCTH F'DYHTOBOTO OCHOBAHMA NaHH B IPHJOKEHHAX 7,
8. Artu pacyern TpeGylOT JaGOPATOPHOro ONpejeseHnss BHGPOKOMIPECCH-
OHHBHIX CBOMCTB JAWHAMHYECKH aKTHBHLIX I€CKOB, C IPHMEHEHHEM He-
CTaH1apTHOTO 0GOPYAOBAHHUA.

KoHcTpykuun paspaboTaHHl B THIOBHIX TNpoeKTax uHcTuTYTa «Ium-
popeuTtpanc»,

5.3. Ykpenesus ¢ NMOKPHITHEM IJHTaMH M3 MOHOJHTHOTO K cPopHO-
ro ejae306eToHa CTPOST AO HANOJHEHHS BOJAOXpaHHAMUIA (HACYXO), OHM
IPOCTH B HCHNOJHEHHH, SKOHOMHUHH M HAJ@XHH B 2KCHJyaTaluH, uTo
onpejeasieT X WIYPOKOE PacnpocTpaHeHue.

ITo BOMHOBHIM YCJOBHAM IejecoofpasHO NPUMEHATh Ha OTKOCE
VKpelJenne HEOAHHAKOBOR TOJUMHKE B 3aBHCHMOCTH OT HHTEHCHBHOCTH
Bo3jieficTByIOmKX (AKTOPOB IO BHICOTE COOPYKeHHS. YCHJIGHHOE YKpen-
JeHHe Ha3HA4ajoT B 30He YAapa BOJHE! NPH Pas3jJUUYHLIX OTMETKax, CuM-
Tass OT MHHHMMaJhHOIO YPOBHA CPaGOTKM [JO YPOBHA 06eCneueHHOCTH
10%o.

HmKHAS yacTh 30HH! YCHJIEGHHOTO NMOKPHTHA HOJIKHA 3aKaHIHBAThCA
GepMmoi, MMPuHY KOTOPOH HA3HAYAIOT € Y4ETOM YCJOBHI NPOBEACHHS pa-
6or, Toamuua XeJe306GeTORHOro NOKPHTHHA GepMH paBHAa TOJIIAHE YCH:
JIEHHOT'O TOKPEITHS,

ToanuHa DOKPHTHH HuUXKe GepMbi (06JAErdeHHOro YKpenJsieHHs) KOJ«
JKHa ObiTh [OCTATOYHONK NO YCJOBHAM YCTOHYHBOCTH B NepHOJ NepBHY-
HOro HamoJHeHHst Bojoxpanuinma, Huxuas rpannna oGneryeHHoro
yKpenJieHHs 3aKaHu¥Baercas YIOpoM (manpumep, B BHAie sy6a), rayGmmy
3a/Jie/IKH KOTOPOTO B OCHOBAaHHH Ha3HAYalOT C yYeTOM BOJHOBHX H JIGRO-
BHIX BO3AEHCTBH M pa3MBIBAIONIMX CKOPOCTEi CTOKOBHIX TEUeHHH.

Ecau no JefosuiM Bo3jgefiCTBMAM TOMNMHA NOKpHiTHA Tpebyercs
Gobllie, ueM NO BOJHOBHIM Harpyskam, TO sTa GoJplias BeJHYHHZ Ha-
3HayaeTCs B Npejenax Bcefl SOHK! JEOBEHIX Bo3jeficTBHA.

5.4. l'uGxue NOKpHITHSA TIOQAYHOTO THNA € OTKPHTHIMA LIBaMH U3
cGopHoro Kese3oGeToHa CNOCOGHH COXPaHATh CBOH 3aMHTHHE CBOHCTBA
NpH OCTAaTO4HHX AePOPMANUAX, BHIHIBAEMHIX DPasMBHIBOM GOPTOB BOJO-
ema, VIx HMxHAA uvacTh ONYCKAaeTcsl B pasMuB, 3ailuuliag Geperoshie
YKDEIUIeHHsi OT PaspylleHHsl CTOKOBHIMH TEUEHHSMH H BOJHEHHEM.

Tiodsik MOHTHPYIOT H3 2#eJNe300eTOHHBIX NAUT pasmepoM 1X1 M, co-
eAUHAECMBIX IIapHHPHO METANIAYECKHMH cKoGamu, 4T0 OGecleyHBAeT He-
00X0AuMyI0 THOKOCTb. BepxHmii pan NAMT TIOGAKA KPeHmAT COCAHHH-
TeJbHEIMH CKOOaMM K adKepPHOA NJMTe WM aHKepHOft Gaske Ha CBasx.
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[lpu rpasmfiso-ranesHux Geperax TIOGAK YKJAAHBAIOT Nocke rpy6oro
paBHEHWS Ha €CTeCTBeHHOe OcHOBanme, IIpy IecYaHHX ¥ TVIMHHACTHX
TPyHTax — Ha MeGeHOYHO-TPABHARYI0 MOATOTOBKY.

TOJll.llHHa DJAHT, KOHCTPYKHHA COCAHHATEJALHLIX aHKEPHHIX ne'ra.neﬁ H
TONLAHA (HALTPA 3aBHUCAT OT JIGJOBHIX YCJOBHH, NapaMeTPOB BOJH H
KPYTH3HB GeperoBoro oTkoca.

T'ubkoe ykpensienne TIOpsYHOrO THNA NPHMEHAIOT B HAABOAHBIX W
OJBOAHHX YCAOBNSIX ¢ BHIHECCHHEM aHKEPHHX YCTPOHCTB BHILIE YPOBHS
HOCTOSIHHOTO 3aTONJICHHS.

KoncTpykuusi paspaborana B TUNOBHIX TPOeKTax «I umpopeuTpaHcs.

5.5. KameHHO-HaGpOCHEe OTKOCHEE YKDemJeHHS NPHUMEHSIOT IPH Ha-
Ay4uy KaMHs TpeGyemoro pasmepa i npouHocrH, IIpumenenye KameHHOf
HaGpocky M3 KaphepoB Maccofi Xammelf xo 300 Kr orpanuuuBaercs pac-
yeTnofi Beicorofl BodmE 1,5—2 M. OGa3aTensHOR 4acThi0 KaMeHHOQ-Ha-
GpocHOro YKpemseHust siBjsercss mieGeHouHas MOAFOTOBKA MJH OGpaTHHIA
$uIbTp, KOTOPLI 3amuiiaeT IPYHTOBOE OCHOBAHHE COOPYIKEHHS OT pas-
MBIBA TEYEHWAMH M BOJHOBLIMH CKOPOCTAMH. BHINOJHAIOT KAMEHHYIO Ha-
GPOCKY M3 COPTHPOBAZHHOTO KaMHS H FOPHOR MaCCEHL

Tonmuya HaGPOCKHM M3 COPTHPOBAHHOrC KaMHA B ABa C NOJOBUHOH
pasa GoJjplile pacueTHOro pasmepa KaMis.

KamHu, HeZOCTATOYHBIE MO Macce, AoNyckalorca He Gojee 25%0 06-
mero ofpemMa HaGpocku. IIpm 3TOM HMX PaBHOMEPHO pacHpefefsioT IO
oTkocy. MuHEMaJbHas Macca KaMHS HE MEHee NOJOBHHE! PACHETHOR Mac-
CHl KaMmnusd.

Topublii MaccHB IoJIXKeH coflepxartb Gonee 50%/¢ xaMmHed c pacuer-
HOft Maccofl, Ipx STOM COOTHOWIEHHE AHMaMETPOB KamHeH B Halpocke,
cocraBasomux 60% ¥ 10% Maccw RoaxHo OmTh B Opejenax 3—I15.
TosutuHa HaGPOCKM M3 TODHOH Macch! HPEBLIMIaeT pacyeTHHl pasmep
KaMHd B TPH pasa.

Maccy kamus onpeneistior no riiaBe CHull «Harpysku n Bosueftcr-
BHS H3 IUAPOTEXHHUECKHE COODPYKEHHA»,

5.6. CryneHuaThie YKpeIJICHHA NPHMEHSIOT AJA 3allHTH Kpyroro Oe-
PEroBoro ycryma BojoeMa, KOTAa ero yunoJaxHBaHUe TEXHHYECKH HEBO3-
MOMKHO ¥ SKOHOMHUYECKM Henesnecoo6pasho (IpH PasMelleHHH ropoACKol
3acTpPOfikA B HemocpeAcTBeHHol 61u30CTH OT OpoBKH GeperoBoro ycry-
na), Fx MOXHO NPOEKTHPOBATb B BUAE JKeJe30GETOHHOM IVIATH HJH
NOANOPHOR CTEHKH CO CTYNEHIATHIMH BHEHMMH npoduasmu. CTyneHda-
THH Npo@uin 061ajaeT BHICOKOH BOJHOracslledl crnocoGHACTBIO, CHHMKAET
BOJIHOBbIE HATPYSKM Ha COOPYXeHHe ¥ He BHI3HBAET 3HAUNTENbHHIX MECT-
HEIX Pa3MHIBOB I'DYHTOBOTO OCHOBAHHS.

JKeneso6eTOHHYIO INMIHTY CTYNEHYATOTO mpoQuis NPOEKTHPYIOT Kak
neallylo cBOGOAHO HA CIJAHHPOBAHHOM TDPYHTOBOM OTKOCE, T. €. HO
npapuiaM TPOSKTHPOBAHHS OTKOCHOrO GeperoBoro YKpeseHHs ¢ IOKDPHI-
THeM XeJe306eTOHHBIME TIMTaMH, HO NPH CHMXEHHHX BO3JeHCTBUSX OT
yAapa BOJHE B CTymeHuaryio HoBepxHOCTh., OpeBaiolmine NOANOPHHE
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CT@HKH CTYNEHYaTOro NPoduias PACCUHTHIBAIOT MO HPABHAAM MPOCKTHPO-
BaHHs NOANOPHHIX CTEH, T. €. C y4eroM IPYHTOBOHl Harpyskd cO CTOPOHH!
06eperosoro ycryna.

Tlpu6anante bHLIM OPHEHTHPOM, ONPEAECIAIONMEM [PAHULY NPHMEHE-
pusi cBoGoARO Jexauledt IVIATRI ¥ TOANOPHOE CTEHH!, CJYKHT COOTHO-
IIeHHe MexXAy BeJHYHHAME Yria BHYTDEHHEro TPEHHES TpyHra, oGpasyio-
miero GeperoBoii YCTYN, M YIVIOM 3aJI0XKEHHS CILIARMPOBAHHOTO YCTYHa.
Ilpr yrae BrytpeHHero TpeHus Gojblie STOrO Yria CTYNEHYAaTOE YKPeN-
JieHde MOXKHO pacCMaTpHBaTh KaK CBOOOAHO JieXamylo WJHTY (OpH Ta-
KOM CONOCTaBNCHHH CHElVIcHHe NPHHHMAeTCA B 3amac YCTORYABOCTR).

KoHcTpyknumio HuxHei KPOMKH CTYNEHY3TOrO YKPEIUIeHHS! HPOCKTH-
PYIOT C yueToM BEPOATHOCTH NOAMEIBA BOJHOBHIMH CKOPOCTSIMHM H CTOKO-
BuIMH TeyeHmsmu. Ilpu sTroM npepycMaTpPHBAIOT YCTPOACTBO' YNOPHOTO
nosica (pasf. 3 Hacrosmero PykoBojicrsa).

CryneHyaTrie YKpeIJCHHUS He PEKOMEHAYETCS NPHMEHSATb B 30HAX BHI-
KJMHYBAHHUSl HOA3EMHLIX BOJ B BHAE CIVIOUIHHX BOJOHOCHWX ()PORTOB
WM OGHMJBHEIX POAHHKOB, TaK KaK Takas. KOHCTPYKUHA MpeACTaBiferT
coGoil MPOTHBOQHNLTPAUHOHHBIE 2KpaH, a PaboTa 3aKPHTOTrO ApeHaxka
MOf TAKMM SKpaHOM He NOAAAercsd KOHTPOAI. 3aKymopka ApeHaxa Mo-
XKeT CTaTh NpmyuHOi omosidHA. Oy W3 BapHAHTOB CTYMEHYATOro Kpell-
JICHHS INOKas3aH Ha puc. 32.

5.8. PemeruaThie IJHTH OGJEryeHHOro THIA Ha MeCYaHO-TpaBHAHOM
GUIbTPe ¢ 3aMOJHEHMEM AUEEK KaMHeM MAH Ha IIeGeHOUHOE MOAroToBKe
C 3aN0JIHEHMEeM PaCTUTENbHHM IPYHTOM M IOCEBOM TpPaB MOXKHO NpHMe-
HATH NpH BhicoTe BoiHH xo 0,56 M ¢ sanoxenneM orgoca m>2. Takoe
yKpenieHHe 0GJafaer XOPOWHMM APECHHPYIOIMHMHE CBOACTBAaMH.

KoHerpyxnusi paspaGorana B THNOBHIX NpoeKTax HucrEryra «Moc-
HHKIPOCKT.

6. MOANOPHBIE CTEHB! HABEPE)XHAIX

6.1. IToxmopHile cTeHn (HaGepexKHEE) XOPOIIO BHHCHBAIOTCA B
JasgwadT ropoAcKoil MHOrO3TaXKHOH 3acTPOfKH, HAapKOB H CafioB, yA0G-
HH B NJIAHHPOBOYHOM OTHOIIEHHH, TaK KaK He TPeGyloT CH/bHOrO yMEHb-
WIeHHs KPYTH3HLI GeperoBOro YCTYNa M 3THM SKOHOMSAT TOPOACKHE 3eMJH
Ha NpuGpoBoyHOK [acTH IIato, OAHaKO OHHM He 06Jafal0oT BoJHOracs-
UM CBOHCTBAMH, BOCOPHHEMAIOT NpPAMOR yAap BOJHH H CBoefi mwioc-
KOfi MOBEPXHOCTBHIO OTPAXKalT BOJNHY, BH3HBas GoJabllNe Pa3MHBH Y
ocHoBanusi creHH. ITosToMy HOANOpHHE CTEHH B KauectBe OeperoBHX
YKpeIlUleHui NPEMEHsAIOT Ha OeperoBHX ycrymax, YAaJeHHHX OT HpAMO-
ro yxapa HerpaHcopMupoBansofl BoanH (HampHMEp, Ha HOJOTHX CKJIO-
HAX 3aTOIJICHHHX pEYHHX MNOJHH HMJM IHPOKAX, cMal0 pa3MbiBaeMHX
Teppacax). FIx MOMXHO Takike NPHMEHSNTh B BepXHell 9acTH GeperoBmrx
yKpemJIeHRA# (B 30He BPEMEHHOro 3aTOIJICHHS), TJie OCHOBHYIO BOJIHOBYIO
Harpysky BOCHpPUHHEMAeT YHOPHHIM mHosic. Brcora cren Hajl OCHOBaHHEM
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Be Gomee 4—5 M. Ha BEICOKuX GeperoBHX YCTYNax HOPOEKTHPYIOT MHOro-
spycHEle HabepexHbIe.

6.2. TlofnopaHe CTeHH NPOSKTHPYIOT HA ECTECTBEHHHX M CBaRHEIX
ocHOBaHHsAX, EcCTecTBeHHHe OCHOBAaHMS JONYCKAOTCSH INPH HEriayGoxoM
3ajieraHuy MOpoj, ¢ AOCTATOYHOM Hecymiel CIOcOGHOCTHIO, eclH NpH BO-
J0OTJHBE H3 KOTJOBAaHZ He OXHAACTCH PasMHBa TpYHTa H cyddoany,
BHI3HBAIONINX H3MeHeHHe CTPYKTYPH M CHHEXKEHMS IPOYHOCTH TIpYHTa.
Cpafinne OCHOBaHHs, HAXOASAUIMECH HOX BO3JIEHCTBHEM IOPHSOHTAJBHEX
CHJI, TPEBHIAOMHAX CONPOTHBJEHHE BEPTHKAJNLHHIX cBaf, HPOEKTHEPYIOT
KO3JI0BOTO THNA WJH Xe M3 HakJoHHHX cBail. Cpan, sHaunTeibHasi 9acTb
KOTOPHIX HaXOZHTCA B ciaGoM rpyHTe WJIH B BOAE, IPOBEPAIOT HA IpO-
JONbHEA H3ruo.

Ecau ynopuu# mosic IPOEKTHPYIOT B BHJE INNYHTOBOrO psifa, TO
WINYATOBEI} pAX PACCMAaTPHBAIOT KaK HECYIIyo KOHCTPYKIHI C mepena-
uefl Ha HEro Harpysku OT NMOANOPHOMA CTEHHL

Tlagyxu HaGepeXHEIX CTeH 3aNOJIHAIOT KaueCTBEHHHIM TPYHTOM ¢
yCTPOHACTBOM 34CTEHHOro HpeHaxa, ITMOTHOCTL IPYHTAa HasHayawT B
MpoeKTe, OHA HIOJKHA COOTBETCTBOBAaTh DACUCTHHIM YCJIOBHAM DPaGOTH
CTEHHL.

YcrofiunBoCcTh NOANOPHHX CTEH M NPOYHOCTh KOHCTPYKLUHUH MOJIIKHE!
paccumThiBaTh B coorBercrsHd ¢ Tasamu CHull mo mpoexTmpoBagpmio
NOANOPHHIX CTeH M O NPOEKTHPOBARMIO PEYHHX FHAPOTEXHHYECKHX CO-
OpYXeRHH.

KOHCTPYKLMIO CTeH OnpelesioT: peibed Gepera, HHKEHEPHO-TEQJO-
THYECKUE M TUAPOre0JIOTHYECKye YCAOBRS, OCOGEHRHOCTH BOSAeHcTBHA BO-
zoeMa Ha Geper ¥ MPOEKTHPYeMHEe COOpYxKeHus. B aaBucuMocTy OT 3THX
YCJI0BE#A HPEMEHSIOT NOANOPHEIE CTEHH CACAYIONUX THIOB: MacCHBHHIE,
BOJIHOOTGOAKOrO MPodris U3 MOHOJMTHOrO MM cOOPHOro KedesobeToHa
Ha CBaflHOM OCHOBAaHMM uaW XKaMeHHofi Nocrens (puc. 35); ua o6bIKHO-
BEeHHHX MACCHBOB Ha KaMeHHOH mocremm (puc. 36); yroaxosoro npodu-
as w3 cOopHoro xeje3oGeToHa Ha BHICOKOM CBafiHOM poCTBepKe:
(puc. 37); ¥3 KPYUHHX aHKePOBAHHEIX CBAHHEIX NAHEJNCH MPSMOYTOJBHO-
ro ceuenns (puc, 38); yromxoBoro mpoduis Ha OCHOBAHAK M3 KaMEHHHIX
MatepuayioB (puc. 39), H3 KeJe306eTOHHOrO TABPOBOIO HJIH TPAMO-
YrONBHOrO INNYHT2Z ¢ HAKJIOHHHIMA aHKEPYOIMuMH CBaamu (puc. 40).

6.3. MaccuBHEle NOANOPHHE CTEHH BOJHOOTGORHOTO NpoduAR NpH-
MEHAIOT IJs 3al0MTH NOJOCH Bo3jeficTBHA BojoeMa BHCOTOX mo 1,5—
2 M B nojoOmBe GeperoBoro yeryma.

OcHOBaHHe CTEHH! SalIMINAIOT OT PasMHIBOB CTOKOBHIMM TEUEHHAMH
H BOJIHOBHIMH CKOPOCTAIMH.

6.4. IToxnopHas creHa m3 OGHIKHOBEHHHIX MACCHBOB IPHMEHfAeTCA Ha
ONOJN3HEBHIX yuacTkax Oepera BoJoeMa, rle¢ IOBEPXHOCTb CMEILEHHUS
ONoJ3Hell BHK/JWHHBAETCS BRI YPOBHA MOCTOSHHOIO 3aTOIVIEHHS, T. €.
Ha ycrofiunBom ocHoBanuM. Co CTOpOHB! Gepera creHa JOJIKHA GHTH
VKpenJieHa B pacuere Ha OHNOJ3HEBOE XaBJeHHe (€CIH CTEHY 3aTparHBaeT
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Puc. 35. IlopnopHas cTeHa Bonuoowgoﬂnoro npoduna U3 MOHOJHTHOrO XKeJe€304
eTOHA

I — BosoorGofinass GeronHas crema; 2 — WleGemouHOe OCHOBaBue; J — BRIIYCK
HS JAPeHaXXHO# npuaMml, 4 — ApeHa)kHasg NPH3MA
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Prc. 36. Hognopnas creHa o0LIKHOBEHHKX MACCHEOB BA xaMennoii HOCTeym

1 — OTKOCHHIC KpelieHHs; 2 — ynopHBE nofc; 8 — MOROJUTHHEA OeTon; 4 —- cGOD-
Hble GeTOHHHIE GJOKH; 5 — KaMeHHasl NOCTeNb; 6 = IMeHeHb; 7 — meCyaHo-I'PaBU-
Hasi CMech; 8 — MeJKO3epDHHCTRIE necox

— 56 —



CMEINeHHE ONOJ3HEBON NPH3MEI).
Berounue OJMOKH  yKJIaAHBAIOT
Ge3 pacTBOpa, ¢ TIIATENBLHOHA me-

PeBA3KOii MBOB B NOPAJKE, YKa- = = !
32HHOM B MpPOEKTE. o ", - Ny 9
B pabounx ueprexax HOKa- woo s “ T Mny
3HIBAIOT packMaiky GJOKOB Kax- » “, w/ﬂg Z o K
10TO Kypca B PALOB B Kypce. RN
6.5. TToAmOpHEIe CTEHE! yroA- =, o 7%, JR008 ——
xosoro npoduas us cbopmoro , “ “ ~ 3

xene3o0eToHA HA BHICOKOM cmafi- "

HOM pOCTBEPKe € HECYyIIHM Iie- 9 ke =
PeAHHM INOYHTOM IPOEKTHPYIOT wl R\ w =
Ha rpyuTax, JONyCKalOIMHX M0- w o
rpyxenue cBafi yAapEEIMH Me- .
XaHU3MaMH, BuGpocnocoGom.
Fnybuna norpyxenmsa mnyara  #
ZOMKHA OHTh AOCTATOWHOM AJIA § N
3aMATH OCHOBaHAA RaGepexmof

OT MECTHLIX Pa3MHIBOB, BH3EBae-
MBEIX BOJHOBHIMH CKOpOCTSMH H
CTOKOBEIMH TeUeHHAMH. [0JIOBH
cBaft ¥ MNYHTZ OMOHOJHYABAIOT
IJHUTOR pOCTBEpK2, KOTOPYKO K-

Puc, 37, TMoanopHas cCrema yronxos

Boro mpodnas us cGOPROro Keneso-

Gerona Ha BLICOKOM cBafilomM poct-
BepEe

1 — xapau3: 2—GAOK creEm; 3 —

MOHOJHTHAS INIHTa POCTBepka; 4 —

cOGopHR Kene30GeToHHME  (apryK;

§ — mnyar; 6 — cBan; 7 — Apemax-
JaasBawoT HECKOJBKO BHIIE Hbift OHALTD; 8 — Y3AM oOMOHOAHYH-
BanHus

CTPOXTEJLHOTO YPOBHSI,

Pnc. 38. Tloanopuas cTena M3 KPYNHMX aHKEPOBAHHWIX cpafinmx nanexefi mpamo-
YTrOABHOrO CevYcHnn

1 — xapans; 2 — menec3oleTOHHLe NAHENH} § - KAMEHD; 4 — meGenb; & — HECOK;
6 — auRepRag TAra} 7 — aHKepHAR OJAHTA



TeabHoe

Puc. 39, HNoamopuag cTena us
) KOBOro mpohuisa yrom

1l —3achinkg  OeCYaHLIM
2 — xeneaofeToHHbIE  BEPTHKAMbapie
ojieMeHTH; 3 — dYHZaMeHTHHe pap-
TH; 4 —rpaBufiRas wiax WeGenoquag
mocTedb;, & — aBKepHAR Tsra

TDYHTOM;

Puc. 40. Crema H3 kene3oGeToHROro

TABPOBOro uan npAMOYToJbROTO

MOYHTA € HAKJOHHWMHE QARBEEPYONIMde
MH CBAgMH

1 — pepxXHee CTpPoeHHME H3 CcGOpHO-
MOHOJMHTHOTO  ejgeaoferToHa;, 2—
MPOeKTHO: JHO; J— IIODYHT OPAMO-
YIONBLHOIO MJH TaBPOBOTO CeUCHHS;
4 — KenesofeToHHAasT cBag; & — sa-
ChIIKa NeCYaHHM IPYHTOM

M3rOTOBJEHMEe CBaliHHIX DaHeldeRl B
rapaaTAPYIOT BHICOKOE K29eCTBO APXUTEKTYPHOIo O(opMieHHs HOMIOP-
HO# cTeHH 6e3 RONOJHUTEJBHHX palor.

OTMeTka Bepxa JAIEBHX
IJAT MOXeT NPEeBHIATh OTMET-
Ky nporyaousofl Teppack naGe-
pexXHOA H HX BEPXHAS 4YacTh B
9TOM CJy4ae CAYXKUT Tiapamne-
TOM.

6.6. INogmopurie creHW H3
IAPOKHX MapeJell DPHMEHSIOT
Ha TPYHTaX, JNONYCKAlOMHUX IIO-
rpyxeHEe cBafi BHODANEOEHEIM
cnocoBom.

TayOrna norpyxennst cpali-
HOM MaReaH HOKHA OHTL JO-
CTaTOYHOH JJIA SaIHTH HOAIOP-
HOH CTEHH OT MECTHHX PasMH-
BOB BOJIHOBHIMH CKOPOCTAME H
CTOKOBHIMH TeueRnAMHA. CBOGOA-
HHil KOHeI MaHeJ® NOJIKEH aH-
KepoBaTbCsl CTaMbHON TAroR K
aHKEPHHM CBagM WIH TJHTaM,
Mlamounwti Gpyc ©3 MoOHOMHUT-
Horo GeToHa OOBENHHACT B €IH-
HyI0 CHCTEMY CBaiHHE RaHENH,
obpasyiomye NOANOPHYIO CTEHY.

Yerpoificreo moxmopro#t cre-
HH ¥3 WHEPOKUX Namesed TpeGy-
€T TIIATJLHOTO IPOHSBOJCTBA
paboT MO HX NOIPYMEHHI0, IO-
CagxkH B CTPOr0 Ha3HaUCHHOE
Mecto. Bce MBH JOMKHH OHTH
HaJIe)KHO COMKIYTH, He HMed
OTKOJIOB, PacCKpHTHR H TpPemiuH.
[ BHINOJHGHHA STHX YCJIOBHHA
NPHMEHAIOT CHENHaJbHOe NpH-
cnocofienne,  rapamTEpyomee
norpyxenne csali cTporo mo
npoekty moB B moB. Cobumoze-
HHe oTHX TpeboBaHmd #m TMa-
cTanpHOH  omanybke

6.7. IToxmopHKe CTEHH YroJKOBOro npodmas u3 cGoproro Kenaeso-

6eToHa Ha €CTECTBEHHOM OCHOBAaHHH €3 YIOPHOTO IOsica NPHMEHSIOT Ha
II0/IOTEX CKJIOHAX AOJHH HAH CJa60 PasMHIBaeMHX Teppacax B 30He Bpe-
MEHHOI'O 3aTOMNCHHS,

¥Yroaxosui npoduas MOKHO YCTRABNURATH 1O HACTHM € OMOROAU-
— G —



ypBaHAeM JHANEBOH MNUTH ¢ IJETOH OCHOBAaHHA HENOCPEJCTBEHHO Ha
MecTe, nocie HX YCTaHOBKH, WJH JKe CaXaTb Ha MECTO YXKe OMOHOJHYEH-
Hplfi TOTOBHA GJOK Yrojxosoro npodmias. B oboux cilyyasx NOATOTOBKA
NOX TMAHTO! OCHOBaHAS AOMKHA OHTh TIHlAaTEJLHO BHIPOBHEHA, FOPH3OH-
TajibHble ¥ BEPTAKAJbHHE HMIBH IVIOTHO CTHKOBAHKLI, B JIMIEBLIC MJHTH
HOCAXEHH CTPOro BEPTHKaJIbHO (HE AOHMYCKaeTCHA OTKJOHEHHE MX OT Hpo-
€KTHOI'0 IOJIOXEHHsT).

TToBepxXHOCTL TEPPacH HIH CKOHA Nepej MOANOPHOH CTEHOH NOJIK-
Ha GHThH 3aUUIIEHa OT PasMBBA CTOKOBHIMH TCUCHHWSMH H BOJHOBHIMH
CKOPOCTSIMH, 3Xe1€300EeTOHHHIM NOKPHITHEM JXecTKOfi Wi THGKoi KOHCT-
pykogs (TIOHAIHOrO THNA) ¢ IOTPYIKEHHEM B PA3MHB €ro HUKHEH KPOM-
KH, o6pamenHofi B CTOPOHY BojioeMa.

6.8. Creny us Xejie30GE€TOHHOTO TABPOBOrO WJM IPAMOYroJbHOrG
MOyHTa ¢ H2KJOHHHIMH AHKEPYIOIIMMHE CBasiMH HNPHMEHSIOT IJs CTPOH-
TeNbeTBA HaGepeHBIX BHICOTOR A0 8 M B yCNOBHAX CTecHeHHOR Gepero-
BOR TOJIOCH, KOT[a 3aTPYRHHTEJBHO YCTPOACTBO KOTJIOBaHAa NOA aHKep-
wele Tarm u wimTH. IHogmopras CreHa COCTOMT M3 IINYHTa TaBPOBOrO
WId NPIMOYTONLHOTO CedeHHs!, 06pasylomero BEePTHKAJbHYIO. CTeHy, H
aukepHuX cBafi, Bepxuve KOHIK CBaii ¥ LINYHTH OMOHOJHYMBAIOT XKeJe-
306ETORHHM IMAaNOYHHM GpycoM.

Kouerpyguust paspaoraHa B THNOBOM Npoekte HHCTHTYTa «['mmpo-
peuTpancs.

7. TPEBOBAHMSA K MATEPHAJIAM U TPYHTAM
JJIf CTPOUTEJIBCTBA BEPEI'OBbIX YKPENJNEHUN

7.1, BeperoBne ykpemiIenus, HOCTPOGHHHE 1O NPaBUAbHO paspabo-
TAHHOMY NPOEKTY, HO H3 MATEpPHAJIOB, He OTBedalomuX TPeGOBaHUAM THA-
POTEXHAYECCKOrO CTPOHTEJLCTBA, HE JOJTOBEUHH H CKOPO TpebyroT Kand-
TAJIBHOr'0 PEMOHTa Ha; BoccraHosieHus, ITosroMy B mpoekTax, ocofenHo
B pafounx ueprexax, HeoGXOJWMO YKashHBaTh TeXHHYecKrme TpeGOBaHHs
K CTPORTENbHHM MaTepualaM, TPYHTaM M IUIOTHOCTH HX YKJIaJKH.

7.2. TIpy UPOCKTHPOBAHHM GETOHHHX M KeJNe306eTOHHHX KOHCTPYK-
nufi GeperoBHX YKpenseHHil B 3aBHUCHMOCTHM OT HX BHJA M YCJOBHE pa-
60TH Ha3Ha4aloT TIPOEKTHHE MAapKH B COOTBETCTBHH C TpeOOBaHHAMH
T'OCT u CHuIl na Geronnnie u Xele300eTOHHEE KOHCTPYKLYUH THAPOTEX:
HAYECKHX COOPYIKEeHHE,

ITo pacmosoKeRAi0 B KOHCTPYKIUSX OTHOCHTENbHO YPOBHA BOAH
THAPOTEXHUYECKHH GETOH Pa3felsioT Ha: NOJABOJHHEA, 30HH IEPeMEHHOro
ypoBHS u HazBoxHHE. K noxBoAROMY OTHOcHTCS GETOH HOA3EMHHIX dace
Tefl KOHCTPYKIUY, HaXoAAmuxcs B 30He BO3JefiCTBHA TIPYHTOBHX BOJ.
K 6erony S0HH MEPEeMEHHOrO YPOBHS BOXH OTHOCHTCH GETOH HaJBOXHOR
YaCTH COOPYKCHHSA, Haxojamelics Ha 1 M BHIe caMoro BHICOKOIO pace
YeTHOr0 YPOBHS BOXHL

Jlas yrpennienuit ua GeroHa M XKene3oferoHa, NOABEPraloMUXCA BO3-
JefiCTBHIO NepeMeHHOTo 3aMOPaXKUBAHMA W OTTaHBaHHS, a TaKxe HaMo-
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KaHusl M BLICKIXaHAA, NPexbABASIOT TpeGoBanus Moposocroiikocru. s
30H GeTOHA, NOABEPTalOLIMXCA BO3ACHCTBIIIO GOJMLIIAX CKOpocTedl TeueHunt
(6osee 15 m/c), npeawbsaBasior TpefoBaHHe KaBHTAHOHHOM CTORKOCTH.

B npoexrax HeoGXOAHMO NpPeLyCMaTPHBATh TAXebfi GeToH ¢ MpH-
MeHEeHHeM CJEAYIOIHX HPOEKTHHX Mapok: no Tnpoadocts —M 100,
M 150, M 200, M 250, M 300, M 400; no Moposoctofiroctu Mp3 50,
Mpa 75, Mps 100, Mps 200, Mps 300, Mpa 400, Mp3 500, Mapky 6Gero-
Ha mo MoposocToiikoctn HasHaualoT mo I'OCT gas ruapoTexHuueckoro
6eTOHa B 3aBHCHMOCTH OT KJAMMATHYECKMX YCJIOBHH pafioHa, CTPOUTEJIb-
CTBa ¥ C YUeTOM CYTOUHHIX KoJeOaHHRt ypOBHA B BOJOEMe.

KinMartugeckue YcJoBUST XapaKTepH3YIOTCS CpefHEMecsyHol Temme-
paTypoli nauGoJiee XonoxHoro Mecsua: Jjerkue — ot 0° go —10°C, cpen:
Hue — or —10° go —20° C, Taxensle — Huxe —20° C,

Mapku GeToHa IO BOJOHENMPOHHILAEMOCTH NPHHHMAIOT AJA Mxeke300e-
TOHHBIX KOHCTPYKUHI: B 30He nepeMeHHOTo ypoBuf — B 8; B nageoamofl
yacTy coopyxxeHu#t — B 6. Jlaa GeTOHHHX M MaJoapMHPOBAHHEIX KOHCT-
pyknuft (o 0,5%0) — coorsercrBerHo B 6 n B 4.

VcnuTanye THAPOTEXHUYECKHX GETOHOB NPOMIBORAT No AelcTBYIO-
mum I'OCT.

BeTon 30HH NEPEeMEHHOTO YPOBHS BOAHW H IOABOAHHEIA, a Takxke Oe-
TOH, NMOZpepraomuiics RefiCTBUIO TPYHTOBHX BOX, AOMKeH OHTbL CTOH-
KAM_IPOTHB arpeccuBHoro AefictBus BoAn., OnpejesieHde arpecCHBHOCTH
BOJbI, BHIGOp IO YCJOBHSIM arpeccHBHOCTH BHAa lLieMeHTa, a Takxke, €CJH
1e00X0RUMO, MpPOBEAeHNEe RONOMHUTENBLHHX CHENHANLHHX MeponpuATHi
JJISl TOBHIUGHHA CTORKOCTH O€TOHa NPOH3BOXAT B COOTBETCTBHH C IVIa-
Bofi CHull «3amura CTPOHTEJbHEIX KOHCTPYKHHA OT KODPO3HH?.

7.3. LleMenTh, NDpuUMeHAeMbe AJisi NPHrOTOBJCHHA FHAPOTEXHHIECKO-
ro GeroHa npuseaens! B Tabu. 7.

Kpynuuiii 3anojHuTeNs M NBecoK, NPHMEHseMHe IJsi NPHroTOBJCHHS
fieTOHa, JOMXHH COOTBETCTBOBaTb TpeGopanmam T'OCT 3105—80 u
10268—80 «beToH Taxednbllt. Texnuyeckue TpeOOBaHHUS K 3aNONHHTE-
JM?,

7.4. ApMaTrypHHe CTaaH AJf KOHCTPYKIMiI BHOMPAlOT B 3aBUCHMO-
CTH OT THNAa KOHCTPYKLHH, HaJUYpA NPEABAPUTENLHOTO HANpPSKEHNA, a
TaKXe OT YCJOBHH BO3BEeJEHHS H SKCIIyaTalHd GeperoBoro yKpemJeHHs
B COOTBeTCTBMA ¢ YKazanusamu raaB CHull «Beronnbie n xese306eron-
Hble KOHCTPYKUHH», «BETOHHEIE M Kele30GeTOHHHE KOHCTPYKIMH THAPO-
TeXHUYECKHX COOPYKeHHM», M «3amuTa CTPOHTENBHLIX KOHCTPYKUuA OT
xopposuu» U geftcrByomava FOCTama.

B nenAx SKOHOMHM MeTa/ia AJsl HeHanpsAraeMoll apMaTypHl XKe/eao-
GeToHHHIX KOHCTPYKNHH apmarypy Kaacca A-III (mapok 35I'C u 25I2C)
puamerpom 10—40 MM Heo6X0AHMO NPEAYCMAaTPHBATL C INOBLILECHHHMHA
pacueTHLIMH CONPOTHBJEHHAMH (B COOTBETCTBHM C HOCTaHOBJenHeM ['oc:
crpos CCCP or 3 gexalpa 1977 r. Ne 232).

7.5. IlpupoaHple KaMHY, NPHAMEHAEMble AJs CTPOHTENLCTBA Gepero:
BHIX YKpeIeHufl, AOMKHH OHTb H3BEPKEHHHX, METaMOPQUUECKUX WY
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Ta6auna 7. llement ANA rEApoTEXHAIECKOro GeTOHA

LleMeRTH
3ona pacnonoxeHust
KOHC’IDyK].lHﬁ PEKOMCHAYEMBIE Aonyckaemsble
Tonsoauasn Iynponanosnfi mopr- | IlopTaananeMenT CyJb-
JIaHANEeMEeHT tdaTocTolikHA
Ilyunonanosuift  Cyan-
tarocTofiruit nopT-
JaHANEMEHT
InakomopTaaHAue-
MeHT

Ilepemernoro ypomms | Ilopraanzuement cyan- | HopraanpuemenT

thatocrofikmil OORIIHBIH
To me, c ymepeHHo#
SK30TEPMHEEH
Haapoxnas IMopTaangneMeHT TopTaaBAEeMeBT CYJlb-
OORYHEH tharocroiknmi
To xe, ¢ _’ymepeanoﬁ IlynmonanoBHi mOPT-
aK3oTepMHEeH JaHANEMEHT

IMyuuoaaHoBuifi  CyJIb-
(harocTroiikni nopT-
JIaHAUEMEAT

0CaJOUHLIX TOPHLIX NMopoj. KaMHY He JOJIKHEI MMerh NPH3HAKOB BhIBET-
pHBaHuA, MPOCJIOEK MAMKMX NMOPOJ, IVIMHBI, THICA U APYTHX Pa3MOKAEMBbIX
BKJIIQUeHUf, a TaKKe PHXJHX BKJIOYCHARA DPAKYIIEK M BUAMMHIX paccioe-
HH# ¥ TPeLIuH.

CogepaxaHne IJIHHBL AONYyCKAeTCA He Bhille 3,6% B ueMmeHTupyomtei
YacTH H3BECTHAKOB M LPYrHX OCaJOYHHIX NMOPOAAX M He Bhiue 5% — B
OTKDHITHX NOPaX W KaBepHaX.

CopepxaHne B KaMHe CEDHOKHCJEIX M CEPHHCTHIX COSJHHEHHE B Ile-
pecuere Ha SO; monyckaercs ne Gonee 1% mo Macce.

Jlyumum KaMHeM JJis HAGPOCKH CUMTAIOT PBAHHA NPH MHUHMMANLHOM
OTHOIIGHAX HanGoJbIIEro €ro pasmMepa K HauMeHblleMy, He NPeBHIUAIO-
wem 3—i4,

Jnst GeperoBHX yKpenyieHMii Ha BHYTPEHHMX BOZOEMax, MOABEPIKEH-
HEIX BOJIHOBOMY BO3[eHCTBHIO, B PaflOHAX ¢ YMEPEHHLIMM M CYPOBLIMH
KA¥WMATHYECKMMK YCJHOBHAMY Mapky KaMmus Ha3uauawot Be guxe 400 (no
TPOYHOCTH HPU CIKATHH).

TpeGoBaHUS 1O MOPO3OCTOMKOCTH YCTAHABJAMBAIOTCA NPOEKTOM B
3aBHCHUMOCTH OT KJMMAaTHYECKMX YCJOBHN M MecTa yKJaIKM KaMHA B CO-
OPYXeHHAX M JOJXKHH OHTb HE MEHEe BEJU4YHH, YKA3aHHHIX
B taba. 8.

Jasa xamennoli Ha6pOCKH JOImycKaeTcsl KaMeHb C BOJOINOI/OIISHHEM
ne Gonee 6% Macch ¢ Koadouuuentom pasMaruenus B Boge 0,75,
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Ta6auna 8. MumuMasLHas MAPKA KaMHs NO MOPO3OCTORKOCTH

MuauManbnas MapKa KaMHsS
IO MOPOSOCTORKOCTH

O6nacTe IPUMEHEHHS

KaMust a5 paftoHos ¢ ocodo | ANA PadoHOB c yme-
CYDOBHIMH Kamma- | PEGHHEIME ¥ CYDOBEI-
THTECKHMY YCNOBHs- | MA KIMMaTHIeCKHMA
MH Ha aKBaTOpESX | YCTOBUSIMH Ha aKBa-

TOPHAX
Yacte COOpYyIKeHmi, HaXOAM- 150 100
IIAXCS B 30HE HepeMeHHOro
FOPH30HTA BOJH
Haapsoaume wacTn 100 50

Kamennnie marepuann (weGenn u rpapuft) anas ycrpoficrBa ofpat-
HBIX (GUJBTPOB W HOCTejel NPUMEHSIOT M3 M3BEPMKEHHHIX IMOPOJ CO Cpefs
Hed maoTHocThO 2,3—2,7 T/M8 HMAM M3 H3BEeCTHSKOB M IIeCYaHHKOB CO
cpeanefi MAOTHOCTHIO 2,1—2,4 T/M® [pM BpPeMEHHOM CONPOTHMBJIGHMH Ha
cxatue He Menee 600 xrefcmZ,

KpynHo3sepHUCTHE B cPefHe3epHUCThIE MeCKH AOJXKHm: OTBEYaTh TPe-
6oBaumam [OCT 8736—77 (c m3m.).

7.6. I'pynroByio gacTe 6eperoBoro yKpemyieHus yK/aAblBalOT H3 IJIH-
HHCTHIX MJM IeCUaHHX TPYHTOB C COZEpXKaHHeM rymyca He Goaee 8%
JlonyckaloTess K YKJNafKe CYXuM CHOCOOOM CYrAHHKH (KpOMe TSXKENHX),
cynmecn ¥ meckd. 3¢PHOBOH COCTaB KaphepHHIX NECKOB, NPHrOAHHX AJS
YKIQAKH CHocoGoM THAPOMEXaRH3ANHE, JONMKEH COOTBETCTBOBATH rpadu.

Sanf
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Pic. 41. Tpaduk 3epuosoro co-
€Taba KaphbepHHX NecKos

Ky puc. 41. llpeanournTessno ANA CTPOMTENLCTBA YNOTPEGHATL NECKH
I rpynnw, necqannie u rpasuitane rpynta II rpymne. Cymecu (III rpyn-
na), cyraunku (IV rpynma) pns HampiBa B Geperosnie YKpeIVieHHS He
yuoTPeOASIOT.
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IIPHJIO)KEHHE 1

TaGauna 1. OcHornbe mapaMerpn BAKHEHMAX BOAOXPARHMIMIL

n Obmen, | GouBs 5 %
5. sepgg:‘:gu;na’ M.n:.e::“ g %E g E %: e
o ] g g oRE -_ [
BosoxpaRunrma cagggggpagﬁgeme E E E g’ : g ,§ E g g ; E 5 g g E g
- o - e
| 55| =) | 8| 9 |%:EeE | sig
=T = 5 5 g % | OR5E8s S 85
BepxneBo/xckoe Boxmeii  TpaHCHOPT, 85 6 183 | 56 524 466 15/X1 1943
I pHGHOE XO3AHCTBO 20/IV
& HsamnxoBckoe CyZmOXOJCTBO,  BOAO- 120 10 327 |83,5| 11201 813 20/XI 1937
[ cHabXeHHE, SHEPreTH- 1V
Ka, pHOHOE x03aiicT-
BO
¥ranuckoe DHepreTvka, BOZHBIA 146 5 249,2] 84,8 1245 809 21/XI 1943
TPaHCHOPT, BOAOCCHAZG- 23/1V
JKEHWE, CeJbCKOe B
pui6HOE  XO03SHCTBO .
Prbnnckoe DHepretuka, BOAHEA 150 56 4550 | 23,85} 25 420| 16 670 14/X1 1949
TpaHCNOpT, PHOHOE XO-
safcTBO 301V
FopbKkoBCKoOe Dpepretuka, BOAHHIE 415 26 1591 | 1223 | 8815} 2782 29/X1 1957
TPAHCIODPT, BoAocHab- 23/IV
Xxenpe, pHOHOE  XO-
3aficTBO
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Hpodormenue Taba. 1

ITa O6BbeM banes %
= aepx::lll;?n;nz maH. n % %E % a §:
Bo OcCHOBRO® HasHagyeHHE a 5 g % o o = ;5, ol Eeﬁ oS g
XOXDaHHIBIIA BOJIOXDa HUJTALL, eg é K B - S 5 a!‘;g §§ 55 g
S SE s 5 d 5 | BERg .88 85§
RE 58 S = £ 5 98T ok e
HE =5 & g g 2 | 5E536% S5
Kyii6nmesckoe SuenreTuka, CyHOXo0- 650 27 6448 | 3070 | 58 000I 34 600“ 28/X1 1959
aaficrBo, peIGHOE XO- _lj-V—_
3a/CTBO
Caparosckoe DHepreruKa, Bongxmﬁ 353 25 1831 { 1661 | 12870 1750 1/X11 1968
TPaHCIOPT, pHOHOE on__an/Tv
X035fCTBO 20—30/IV
& Boarorpaackoe Snepreruka, gomn,n? 490 17 3117 | 2426 | 31450 8250 15/XII 1961
TPaHCNOPT, pHOHOE H T0—an/Tv
CenbCKOe  XO3SHCTBO, 10—30/1v
BOJOCHAOXEHHE
Kawmcgoe DHepreTnka, CyAOXOA- 300 30 1915 | 650 | 12205 9200, 20/XI 1956
¢TBO, pHOHOE XO03si- _‘2[T
CTBO, JIECOCILJIaB
BoTkuaCKOR OHepreTuka, BOAHEIA 370 10 1120 | 800 | 9360| 3700 17/XI 1964
TpaHcHOpPT, BOJAOCHAG- —W‘
XKenue
IMumasackoe dHepreTHka,  BOAMHI 360 38 2702 | 1885 | 23860] 11540] 24/XII 1953
TPaHCIONT, nEIGHOE M "““/T'
CeJILCKOe  XO03AACTBO
Bpartckoe DHepreTnKka, BOJAHEA 560 33 5470 | — | 169300 [48200] 24/XI 1967
TPAaHCHOPT, BOZOCHAG- YT
JXeHue, PHOHOe X03af- {
CTBO




TaGannma 2. XapakTepHbie YpOBHY HA PEYHbIX BOAOXPAHMIMINAX H NMPOAOKHTENLHOCTh MX CTOSHHS

w
,L o HaﬁJ'IIOJI,CHHHM Ha BOAOMEPHBIX NMOCTAX, CyT
©
o
N Hopmaapumit mogmop- HaGnoReRnane 3KCIAYaTANAOH- MREEMAILHE
HEIA yposess (HIIY) HBle YPOBHH Boxml (HIY) HAMAL i yposens cpaGorxn
DPOAOIKA-
Geanenocran- SHMHUHK Geanenxocrap-
£ T&“:Eg;;h HEIA IeprOX Hepuoxa HEA Nepaoa SHMHHA NIEPHOR
[3)
’E‘ ypoBHeH — npo
BOZH NONKK- oMK~
= apoA0JI- IDOZOI- TEILHOCTh TeJARHOCTH
o 4 o HaTedh: CTOSAUS Hu- crommag mu- | FlOMOTHCHEA
JKe yposug XKe ypoBHS
g g 2 2 mepuona | mepzoza | Q cpaborn | 3 cpa%%'nm
= = = = - = o = . E
] = ¢ [
] o 53 < o o & o U « « 28
= 9 <]
| 5| & S| &) 5|« g LI E=) E| .| RSl E| & | 25
8 = 3 g B o B |38 3 E{ngl 5] BE] &8 @ % | 3o
o | 5 | B | 5| E|E|SE] B[ EIZE| E|ElSE| B £ 2sa
o 2 @ = ) = ol IS ° U | =8 8 1S 522 5 e} =g 5 o =L
! " 1 |I'opbxos- | 1957— | 84,15 | B/anct,| 670 | 15 | 84 |38207| 70 84 920| 30 [83,6| 150 | Orcyr 82 7 | Orcyr- {HaGmoznen-
CKoe 1974, CTRYeT CTBYET |Hbie 3KcIaya-
(SIpoe- 1976— Bumeun| 187 | 6 >84,6| 532| 12 | >84,5| 811| 26 Taly O:(HEIE
JaaBb) 1978 <84 820 18 | <84 1372 | 44 YPOBHH B Ha-
7672 BHIaQHOHHBIK
cyT nepuo) 6aus-
kg ¥ HITY
2 |Ky#i6n- 1960— | 3 | B/amer.| 175 | &5 | >83 | 525 14 246 ¢yt cTOAA
IIeBCKOE 1976 YPOBeHb B
(Yaws- 6210 <53 |2921| 81 <53 |2134| 82| 49| 7 2 48 | 455 | 17,5 |1976 r. mmxe
HOBCK) cyr ypoBysa cpa-
6OTKRA
3 |CapatoB- | 1969— 28 | B/aner.| 220 | 13§ >28 306| 19 98 82 927,61 9 |Orcyr~| 27 |Otcyr-| OTeyT- —
cKoe 1975 cTByeT CTBYET| CTBYET
(XBa- 2525 3umuni| 157 | 17| <28 {1100| 68 | <28 | 661| 74
JAKIHCK) cyT




IlIpodonrmenue Taba. 2

HopMaabHRA noanop-
ol yposens (HITY)

Hadmwoaenare SKCIIyaTalHOH-

HBle YpOoBRH BOAR (HIY)

MuguManenei YpoBeHb cpaGOTKH

NPOJOIKH- OesJieAOCTAB- 3EMRAR GeanemocTas-
5 TENLHOCTh HEIR mepHox, NepAo HEA nepHoj SHMAHH TIEPHONL
> CTOAHEA

YpoBHeil HPONOMKH~- NPONOMKHA-

npoRoII- opomoJ- TeALAOCTE TEeAbHOCTD Iononnerus
g < 1‘%’:%1’5‘ h‘;’g’g"' CTOSHUS HU- CTOYHHS WU~

1] e yPoBHS e ypoBEA
= = 8 8 nepuofa 8 nepaona 8 cpanoTru r.t'q’ cpaboTku
= & | | . | s | = ; =
=} =] 1 )
o oK v O

g | 8| « g gz @ 22l g g5 | g £S5

= ] o = o ;; & ) ¥ & B =) (> s Z

T <) 5 o = ) E - o Hlge 3] 8 =5 [ =8

i S & = &t E = | E|C8| = Eyeg) 2 E| 8| 2| E|°F
= m = e = o | = & 7| =8 ) o |2 ° 6 s =g 5 i 5y =g &

4 |Boaro- 1961— | 15,1 Ot- | Oteyr-{ 12 |OrcyT-| OTCyT- -
rpajckoe 1976 Bfancr.| 4151 12| >15,1| 885] 24 § >15,1) 3251 15 ¢yT- | CTByeT creyer | cTBYET
(Caparos, 5844 Summmii| 226 | 10 | <15,1 | 2330 64 | «<15,1 16631 725 | 13 {cTBY~
JHreanc) cyT er

5 |Boaro- 1961— 15 13 | To 0 12 . » —_
rpaacyoe 1276 B/nxct.| 815 121,60 >15 [ 795| 21 | =15 | 210| 10 we
(Kamnr~ 844 3umemp| 165{ 8| <16 {2177 57,6} <15 |1692| 82
muH) cyT

6 | BoTkun- 1968—
cKoe 1978 B/ancr.| 848 127 >89 863| 27 | >80 | 239] 11| 87 | 118 4 84 . . -
(TTepMnb) 5479 89 |3ummmi| 326 15] «89 | 1461) 46 <89 |1618] 74

CyT
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INprmesanna 1, HIIY yecranosnen «OCHOBHEIME NONOXEGHEAMH HPaBAJ HUCHOAb3OBAHUS BOJNHEIX PECYPCOB»,

2. B rp.
DECYpPCOB>,

14  yxasmBaror

MHARAMaJbHEIA  YDOBEHB

3. TIpomo/KUTENBHOCTD CTOSHUS ypoBHeH, %, AaHa OT HUCHA CYTOK B COOTBETCTBYIONIEM [epHoOJe.

cpaBoTku coriacHo <«OCHOBHRIM NOJOXEHHUSM NpPaBUJA HCIOJL3OBaHHS

7 {Unmasan- 1953— 36 | B/mrer.| 352 | 6] >36 871 1| >36 -1 100{ 31| 332 5 31 | 32 12 |HDY B 6/axcr.
cKoe 1978 <36 [6266] 94 ] <36 |279 nepuox 33,6—
(Hum- 9495 34,6—1484
JISTHCK) cyr cyT 22%

5
8 | Bparckoe { 1968— [ 401,73] Ormet-| O7- g <401,67| 4018 | 100 |<401,16] 2067 | 100 | 395 Orcyr-{ . |Orcyr-{ Orcyr- |C oTmeTkM
(BbpaTtck) 1978 K¥ HH- | MeT- B [ crayer 2 lersyer] crsyer]401,56 no or-
AxHe KR g £ o MeTka 397 of-
4018 HIY | mm-| 8 & 5 Ha H Ta Xe
cyT we | B e s noBTopse-
HIY g I3 e MoCTh
1=

£33 O o

g

o

BOJAHHX



W3 Ta6i, 2 BUAHO, UTO AMIJMTYAA DEXHMHHIX KoJeGaHEE ypoBHeft
Mensiercss o 7 M Ha Dparckom Bogoxpanmimme 0 1 M Ha Caparos-
CKoM, ¢ npeoGnapjatomefr Beamumuoft —5 M (Ky#hGuimesckoe, Bortkumn-
cxoe, LlnMasanckoe).

3uaunresibHEle TONOBHE aMIVIHTYAR KosneGapufi ypoBHeH BOAb,
cosfaBaemsle pexamMoM paGoTet I'IC, co SHAUUTENBHLM HX YBeJHICHHEM
MpU DaBOAKAX PeAKONi NOBTOPSAEMOCTH ONPERENsioT OOJBIIYIO BEICOTY
GeperoBLIX YKpeIJIeHH)H.

Tlpn Hanuumy Kackajfia BONOXPAHHJIMIN K PACNOJNOXKEHHH GeperoBLix
yKpenJieHuit B HUxHeM Obede (Brlllle PACHOJNOKEHHOTO THAPOY3Jda) Ha
yCTOMYUBOCTL OEPEroBHIX YKPeIJIEHHA OKashHBalOT BJHSAHHE CYTOUHLIE
Kosnebanna ypoBHeli, aMIJMTYAH KOTOPHX He BCErja COOTBETCTBYIOT
tpebopanuam «OCHOBHHX MONOMEHHA NPaBHI HCHG/Ab3CBAHHA  BOXHLIX
pecypcoB», Tak, Hanpumep, B HHxHeM Gbede Caparonckot I'SC wau-
60JIbIUME aMIVIMTYAE BHYTPHCYTOUHKRIX Kojebanuft ypoBHeH ROMKHE coc-
TaBAfATh 2,2 M B HaBUTANHOHHHIA mepuop, 3,7 M — sumoit. Ilo RaHHHM
gupeknur I'AC (1976—1978 rr.) oum mocruraax 3 u 58 M coorBercr-
penno. Takue e OTKJOHeHust oTMedeHn Ha Kamckom, Bosrorpamckom u
APYLUX THApPOY3Jax.

"~ Cyrounme xojeGanus ypoBHeEH, BO3HHKAIOIlHe NDH HepaBHOMEDHOH
paGare I'2C, o6ycioBnuBaoT TAKENYIO JROBYI0 O0GCTaHOBKY,

CeefileHnss 0 XapakrepHHX KojgeGaHHAX YPOBHA Ha HEKOTOPHIX 03e-
pax, NpeACTaBIAIIKX HAaNGOMLIIMA MHTEpeC, NPUBEACHH B IPUI. 2.

Avmaaryna KodeGauuii ypoBHEH Ha O3epax 3HAUHTENLHO MCHBIIE,
YeM y PeuHHX BOJOXPaHHJIMIL, YTO CYUIECTEEHHO OTAHYACT KOHCTPYKIHIO
GeperoBuX YKpenJeHuf.

OTMeTKH MaRCHMaJbHKX YPOBHel BOIH PeRKOH NOBTOPAEMOCTH ped-
HEIX BOJOXPaHHU/IALY BPHHAMAIOT NO NPOEKTHHIM HAHHEIM, OGOCHOBAHHBIM
MarepHajiaMu HaGMofeHuil Ha pekax (4o 06pasoBaHuUA BOAOXPaHRJIAMILA)
U BOJOXO3AACTBEHHBIMH PacyeTaMu.

MakcAmanptbe PacXoAn BOAL PeAKOfi NOBTOPAEMOCTH M MaJioi mpo-
JIONKUTENPHOCTH BOJOXPAHHJMINAMY, KaK TNPaBHJIO, He pPerylupymloTcs.
Haupumep, BoAONpONycKHAs CHOCOGHOCTh BojochaMBHOro ¢ponra Bouro-
rpaackoit I'AC — 63000 M¥c, uro npesocxoAuT GHTOBHE pacxox Bosru
obecneuennoctbio 0,1% — 59500 m%/c. Ilo aroil npuumHe MaKCHMaJbHHe
YPOBHH BOAW B CPeRHell M BepXHefl yacTAX BOROXPaRHJHUL MOTYT e
TOJIBKO COXPAHSATb CBOM GHITOBHIE OTMETKH, HO H NMpeBmmIath HX. Tak, y
Capatopa OTMeTKa MAaKCHMaJbHOTO YpPOBH oGecmeueHHOCTBIO 1%
(19,4 M) npesmmaer GurToBYI0 (%O HamoaHeHns Boarorpajckoro Boxo-
xpanmimma) ua 0,7 M. Dra ocobennocth emle Oosblne yBejwyMBaeT
aMINIUTYLy PexHMHHIX KojdeGanufi yposasa B Bojoxpammmmax (y Capa-
TOBa OHa JOCTHraeT 9 wm).
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Ta6auima 3. Berposbie XapakTepUCTHRH W 3M€MEHTH BOJH HA BOAOXPARWIMIIAX B Ge3jeJl0CTABHLIA MepuHox,

MaKCEMAaJdbHAS CKOPOCTh BeTpa
1no #HaGaoNeHRAM

DMeMeHTH BOJH N0 HAGMIOXCHUAM

Bozoxpaunaume, HcrournRr cBepeRud o
CKODOCTH BOJIHGHAH
: mopmox | wle | b | amchiok sema, | oo,
g HAGNIORE- ara yM Ha ﬁmo)xe- BBICOTA, M |ppi3gaBmasn g
3 HEH, TOAb I HHH, I'OAH BOJIHY, M/C pYy!
1 2 3 4 5 6 7 8 9 10
5 — B, IOB, 10| 1960—1974{ 3,6—3,9 >29 C, B, 10 | Us <Ataaca exumoil ray-
! Fﬁfﬁ,‘gg‘?‘;‘“ 19601976 # ! ’ o T 6okoBoAHON cucteMsl TC»
K X 1973 H anb6oMa <BricoTa Ber-
DOBEIX BOJIH®
2,87 16 OB ITo MarcUMANbHO-MHHH-
MmaJpHOA Bexe (1969)
2,8 20 IOB TNnaByuas crannus [TMC-1
(1962)
— 8 C 1969--1974 3,5 >29 c Us aanGoma <Bricora
2 C)?DaTOBCK()Je 19591976 2 ’ BeTPOBBEIX BOJH» H <ArJa-
(Xsanuinci X 1973 ca exdHOA TAVGOKOBOA-
goi cucremut TC»
2,7 24 3C3 OtreceHa K Dporoke Bo-
JIOXKa
2 16 o TlnaByuas CTAaHOUSA
TI0M-3 (1972—1973)
3 Boarorpaickoe 1960—~1976 30 CB 1960—-1974 2,3 18 10103 EJ(I) a}iyiia (Sli 969) CTaHIuA
(HosoHHKO/TaeBCK) X 1973 2,55 20 ‘3103 | IaaBywas cTaHOous
[TOM-1 (1973) ray6una
7,6 M, pasron 6,9 xM
2,8 20 3103 |Ilo  mMakcaMaNbLHO-MUHH-
MagpBofi Bexe (1970)




ITpodossitenue Tabar. 3

MaKCﬂManBHaa CKOPOCTBh BeTpa Snememm BOJH 110 Haﬁﬂmneﬂﬂﬂm
o HaGAOAeHuAM
Bojgoxparmanime, HcTournkn cBeReHHHR
g osepa neprox mjc nepuox Ceerpa” | moamo- © BOTHEREH
H Bagawoje- Pym6 | maGmozme- | BBICOTa, M |puispapmag| ONACHHIA
2 mult, rogu|  A3Ta Hu#, TOAL! Boany, mjc| PYM6
1 2 3 4 5 6 7 8 9 10
2,7 21 3 IlnaByuasn CTaHIEg
TMMOM-1 (1973) rayouna
7,6 M, pasron 3,6 M
KaMuimun 1960—1976 24 3l03 1960—1974 1,7 14 BIOB ggﬁyfa{igsg) CTaHIuA
Boarorpascroe X 172 2,55 20 3103 | Ilnapyuas CTAROHA
TIOM-1 (1973) rayouno#
7,6 M, pasrom 6,9 gM
30 Cc3 2,75 18 B, OB |Ilo MakcmmaflbHO-MHAH-
X 1973 MaanHoR} Bexe (1870)
PuiGuHCKOE 1944—1947 20 CB 1944—1976 3 20 CB BonnoMmepHasr Bexa
JIcoORThEBCKOE 29/VIIT 1947
— — 3 To MaKCHMadbHO-MHHH~
T'opbKOBCKOE Topo- | 1957—1976 19,6 C, C3 1956—19875 2,9 19,5 cc
o MaJbHOA BOJXHOMEPHOR Be-
é(:gb )(peﬁnonaa BepT™H 177X 1971 Xe. (1971)

[IpaMeuanme ILlropm B oKraGpe 1973 r. Bu3Ban BONHY BeicoToR 4,2 M Ha KyhénueBekoM u BoarorpaiackoM BOAOXPaHUJIAIIAX.



Ta6amnma 1. OcHOBREE NapaMeTPH HEKOTOPHIX 03€p

ITPHJIOJXEHHE 2

Ma Tay6una, M
Haspanue Maﬂggg;! g’fﬁ Maxch- cpex- rg%ineﬁ?
AJHEAA, KM MaJb- o MAH. M?
Has
Bafikan (Bxozur B VIpKyTCKOe BOZOXpaHHJHMILE) 636 9 1741 730 23 002000
OﬂgmcxoeB (Bx)o;m'r B Bepxue-CBApcKOe BOAOXPAaHHJMINE 96 91 127 29 260 080
rn Bousro-Baar
I/I.n;aMeHb (BxozuT B cocraBBoaxoBckoro  BOZOXPaHUJA- 45 35 10 2,6 3000*
ma
Jlapoxckoe (BxoautT B coctaB Bosro-Banra) 219 130 230 51 908 000
Cem«x)rep (BxoguT B cocTaB BepxHeBOJKCKHX BOJOXPAHH- 65 35 24 5,8 1170
JINIE
* QO6beM maH BMecTe ¢ BOAXOBCKEM BOROXPaRHJRIIEM.
TaGuannma 2. Xapakrepuue YPOBHE BOAM HA HEKOTOPHX 03epax, M BC
H3Y | CR—— Ha6mozeHnke ypOBHY 4
5 - ypoBesb MURBMaJbHER N g
(=] .
HasBarne o3epa, BOXHLNI OOCT, HILY 5 §- 'é‘E o ég E :'%
nepuox HaGmoAeHuH ] B 88 9 58 5 =&
Sx = g8 H o8 . S £2
g8 8 8o § o £ 8 g §
88 5 £% 2% 3% 28 2 S
-3 a g8 B S8 g E <R
Bafixan — Huxneanrapck | 456,69 | 455,95—| 455,35—| 455,19 | 455,19 | 454,7— | 454,57 | 456,33 1,76
(1960—1976 rr.) 455,35 | 454,95 10/VI 2471V 30/1X
1976 1976 1973




IIpodorscenue Taba. 2

Hay Y T—— Haéaoaennbie YPOBHR B
YpOBeHDb MUHAMAAbLHE b
E ) , 5 g
Haspanue osepa, Boxmmi@t mocr, a 2 5? & @ e £ X
mepuon HaGmoxennd HITY g 8 29 e g 8 R S
<) B = a s o
53 5 gs 5 g2 = = £8
& 5 g “n: Em gﬂ E S § 8
3o 2B cE 83 =15) ] 55
© 5 3 BE 25 ok e E <8
Onexckoe — [TeTpo3aBoAcK 33,3 {33,433 33,2— | 32 32,6 32,52 32,42 33,74 1,32
(1953—1978 rr.) 32,78 20/X1 1871V 20/1X
! 1972 1960 1961
3 26-—28
31-—-IlI
I 1965
1/1
1976
WnbMmens — c. Ilecuanoe 19 18—17,5 18 16 16,65 16,33 | 16,17— | 22,70 6,53
(1931—1941, 1945—1974 rr.) 17 29,30/X | 27/1I, | 11, 12/V
1931 5{5}{0 1966




Jlagoxcroe — BymromGuuar 4,4—4,2f 4,6 3,46 | Yeroitun-| 6,09— 2,63
{(1955—1977 rr.) 4,2 12/ X1 Boro [9/VI 1958
1973 | amer. ne | (1954—
HaGnona-| 1975)
JI0Ch
Cesarep — OcTamxoB 205,8 205,4 204,66—| 204,67 | 206,71 2,06
(1943—1975 rr.) 205,2 205 9/XI 28/XI, {16—20/1V
1939 [18—20/XII} 1903
1939 | (1902—
1941,
1943—
1975)

lIpumeuaune HopMmanbhh# HOANOpHEA H

110Jb30BaHHAA BOAHLIX PECYpCOB.»

MHHEMAaJbHER YPOBHH XaHbL! NO «OCHOBHEIM MNOJOMXKeHUAM npasuJ HC-



ITPHJIO)XEHHE 3

NMpumepn: mepethopmupoBanua Geperos. CpefHAsA CKOPOCTh OTCTYHA-
Hus Oepera NnO HEKOTOPHM ydacTKaM PHIGHHCKOrO BOXOXpAHHJIMEIA
4-6 u/r, a Fopbkosckoro— 2,5 Mjr. Ha HBanbkoBckoM H YrTJMiuckoM
BOJOXPAHMJIAINAX, A TAKXKe B PYCHOBHX uacTax Préunckoro m Fopbkos-
CKOr0 BOJOXPAHEJIAIL, CKOPOCTh OTCTYNAHHA MHHEMajabHad — 0,5—
1 m/r.

Paspymenuem B paiiome r. Yabkoro (I'opbkoBckoe BOJOXpaRHAMINE)
OXBaueH JBYXKHJOMETPOBHIA YJaCTOK NOMMEHHOH Teppach, CIOXCHHHIE
aJIOBHAJNBLHEIME TAXENBIMH cyrauakamu, Brcora aGpa3moHHOro ycryma
Ha Bcex crsopax 1—1,5 M max HITY. Jlanuatie o daxkrTaueckom mepedop-
MHpOBaHMEM (eperoB Ha y4acTKe YJIBKOBOIO HPUBEREHH B TaGuume.

Ta6uuua. 3navenus nepeopMupoBaHuns Geperos Ha yvacrie
Yaskoso 3a nepuop ¢ 1955 no 1965 rr.

IInpusa moAOCH pasMEIBa
®axTrueckan To mpoexty, M
Ne ereopa mupgna pasMHBa
epera, M
sat0aer | P Eomewmo
1 25 11 17
2 30 7 12

daxrrgeckas MHPHHA NOJOCH PasMHBA Geperos mpesHmaer B 2,3—
4,4 pasa mpoekTHylo, paccudTanEyio Ha 10 Jer sxcnayaranum [opbKOB-
ckoro Bomoxpammamma, [Ipuuem (paxTHuecKas INMPHHA NOJOCKH! PasMEIBA
NPeBHCH/IA OPOEKTHYIO He ToJpko 8a 10 JeT, HO u AJsA YCJOBHOR XOHed-
HOH cTajnm.

Y Vabsnoscka 3a mepuon 1959—1966 rr. oGbeM pPasMHTHX NOPOL
B CpefHeM 1O OJHOMY ydacTKy Gepera coctaBua orojgo 200 m3/m, Ha
ApyroM yuacTke — okosio 180. 3a 18 ser oGneM Geperosoit aGpasuu Ha
HeykpemeHHo#t wactn Oepera gmoctar 380 m%/m. Ilpomecc 3aTyxaer
cnato.

B onpeje/eHHHX RHXEHEPHO-Te0JIOTHYECKUX YCJOBHAX PaspyimeHue
BOZOXPaHHJMILEM HUXKHeft KOHTpDOPCHOR WacTH CKJOHA AKTHBUSHPYET
ONOJI3HEeBEle NPONecCH ¢ 06PasoBaHMEM ONOJ3HEBHIX PAHOHOB, OXBAThHI-
B2IOIIMX Bech OeperoBoft CKJOH A0 ero BepxHEl OpOBKM (HampuMep, B
YabsiHOBcke). B pesysanTate BO3JEHCTBUS CTOKOBHIX ¥ BOJHOBHX Tedge-
HMA Ha PeYHHIX BOLOXPAHHJHMIIAX MaTepHal, NOJYYEeHHHA NPH pasMHBe
JHAa ¥ Geperos, NePeHOCHTCS W B HEKOTOPHX MECTax OTKNafHBaeTCH,
oGpasys MUHAMHYCCKH &KTHBHEIC aKKyMyJaTHBHEE dopMel. Tak, B
13 &M ot ¥Yramuckoit I'DC y moc. Bacmiuska (PriGHHCKOE BOZOXPaHMJH-
mie) HaGmofaeTcs Me/JIeHHOe pasBuTHe npubpexnof otMenn. B oxra6pe
1974 r. mo crBopy Ne 2 mupuna otmenm pocturia 28,7 kM, KpyTusHua
ocHoBHOfl wactu otmexn 9°. To XKe DPOHMCXOANT B 34 XM oT YIiMUCKOH
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I'3C na ygactke Muimgun. K ocenu 1974 r. muprra oTMenu mo CTBOPaM
Ne 4 n 5 6rma 19—21 m.

B UxkasoBcke B BOrHYTO! gacTh Geperonof JIMRMA oGpasoBascs IIH-
POKHiA misix H3 KPYNHOro IecKa ¢ rpaBHeM, OOJ 3amuTof KOTOPOro yK-
penjenne He paspymiaercsd.

B YabsHOBCKe IIMpPHHA NPHOpeHOX oTMenanm pocrurana B 1966 r.
40—50 M, npuueM %/3 ee IPHXORMIOCh HA a6pasHOHHYIO 4acTh, a '/3 — Ha
akkymyaaTusHylo. O6beM akxymyaamun coctasaan 20—30% pasmuiBa.
OcraneHas wacTs PasMEITOO MaTepHajia GHIAa YHECEHA CTOKOBEIMH H
BOJIHOBHMHE TEUEHUSAMH. YTOJ HAKJIOHA OTMENH MEHSJICH IO JJIAHE ydacT-
Ka B npeierax 3—6°. MomHoCTh Cj0s1 HAHOCOB, NOJYueHHAsy CPAaBHEHH-
€M CTaphlXx TOmorpaudecKHx kKapT ¢ mpomepamu 1966 r., cocTaBmia
2—2,5 u n ux ueltd pacupocTpanruacd B BOZoXpaEmmumie mo 200 M or
6epera. Ha apyrom yuacTke sa mepuoi 1966—1974 rr. MoIIHOCTb C/IOS
HaHocoB cocraBuaa (corsacro npumepam) 0,6—1 m. Illupura npubpex-
HOli oTMenu yBeauummack ¢ 1966 r. Ha 10—15 m (3a cueT abpasmounoft
YacTH). YIVIB OTMEJH YNoJoXnaucs ¢ 5° o 3°

IIPHJIOXEHHE 4

IIpuMep onpeleneHus SIEMEHTOB BOJH HA BOJOXPAHMJMIIAX
(6e3 TparcopManEm BOJH Ha MEJKOBOJBE).

OnpezenuTs CPefHIO0 BHCOTY %, M, JUIAHY A, M M NEPHOL T, C, BOJH
B Touke A MEJKOBOJHOH 30HHL

CropocTe M HaupaBjeHHE BETPA MOCTOAHHH, CROPOCTDH W4% ~ 20 mfc.
Pasron D=13,2 kM, I'1yOuHE mepeMeHRH 0o pasroHY. YKJIOHH JAHA
0,001 n menee,

Pemenue. Hamgas or moxserpennoro Gepera agsaTtopud, mpo-
¢anb AHA BROJL JHAWA Pa3TOHA PasGHBAaEM HA YIACTKA C PAINAYHEIMH
i TIPHMEPHO ONWHAKOBHIMH B HpefieNiax KaXAOro ydJacTka IiyOHHaMu,
H, M, n yknonamn gHa (puc. 42, a).

Pacuer BrmosHsAeTcA B cACAYIOMER HOCISA0BATENBHOCTH.

Hans 1 yuacTka no nsyM xoopAgHaTaM:

§H /W2 =9,8.10/202 = 0,245; gD;/W2=19,3.3000/202 = 73,5
u puc. 38 (cm. CHull 11-57-75 «Harpysku u BosjeficTBus Ha THEpO-
TeXHUYECKHE COOPYIKEHHST» oupeessaeM gfL-I/W?——-O,OlS).

Has II yuactka maxommm gHyr/W2=9,8.2/202=0,049, gDy /W2=
=09,8.10 000/202=245.

Tlo puc. 38 ompenmensieM, 4r0 ropusOHTANbHAS JuHAR gFy/W2=
=0,015 HaxogwTcA BHIUE IOPH3OHTANBHOH JWRHH, PAaBHOH an/W2=
=0,049. B stOoM ciiyuae BOJMHE yuacTKa He NPOMYyCKATCH Bo 11 yua-

CTOK, TIOSTOMY pacueT BHIOJHSIOT HO CyMMe OTHOCHTENLHHIX DAaSFOHOB
€D11/W?+4-gDy/W?=24517356=318 m ormocureisiolt raybuse Boxm
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a 5) —= W=30m/c

— W=20m/¢ — yyi
[l s
e s - R _
1\ S| L e i
3 i L EIEAVC I
N s u = Lo ,
= bl ' | | |
1] [ \Zrm :
Og=10km | ;=256 DytZo Op=nmi
D=0,26m

Puc. 42, Pacyernnii npodhuss BoxoxpaBuIRmy

gH11/W?=0,049. Tlo puc. 38 onpenensiem ghirr/W2=0,0088, orkyna fiur=
=0,0088-202/9,8=0,36 M.

IIlpumeuanmue, Ecnu ropusontassuan summs ghn/W2 pacnomo-
XeHa HHXe ropu3oHTanbHOf JuHMH gH11/W?, To BXOAs B rpadmk 38 co

sHauennem glhi/W2 u Bepxnefi ormbaomeii Kpusok gH/W2, onpenenseM
AonoJHutensHoe sHavenne gAD:1/W?2. Tloayyennoe 3Hagenme cKAafHBaeM
¢ gD11/W? u mo cymme ABYX pasroHoB (ZomosmmTenbhoro m Il yuacr-

Ka) onpexensiem no rpaguky ghir/W2 c yuerom gHyr/We,

Jnsa III yuactka maxomum gHiyn/W2?=9,8.6/202=0,147. Beoas B
ToT Xe rpadux ghn/W?=0,0088 n gHi/W?, oupenesseM penuumny
RomoaHMTeNbHOTO  pasroma  gADn/W2=24. CruaanmBaeM ero c
&Dr1/W?=9,8-200/202=4,9~5.

Honyuaem 24+4-5=29. C yuerom gHri/W?=0,147 no Tomy xe pu-
CyBKy ompepensieM: ghir/W2=0,0095; grrr/W=1,06, otkyaa:

7y =0,0005.202/9,8 =0,39; gy, = 1,06-20/9,8 = 2,16;
T =1,562 .7, =73 ¢.

Beicota BOJH pasiMuHOfl OGeCnedeHHOCTH onpefiensercs no rpaduky
sHaueHuii koahduuuenta k; (puc. 39 CHull 11-57-82).

TlepexonuM K onpefienennio rpasuns somm III yuactxa, T. e. X on-
pelieneHuio TOH TAyGHMHE, ¢ KOTOPOft cumralor Tpanmchopmaumo. He-
noJL3yeM MeTOM NMOCAEAO0BATENLHHX NPHOIMKeHuH,

Ilpn rayGune, nanpuvep H=3 M, uuucaseM gH|W2==9_8.3/20*=
==0,0735. Ilo xoopmunatam gH/W2=0,0735 u ghi/W2=0,0095 cmor-
puM no puc. 38, Momajgaer Ju TOUKA HA BEPXHIOW OrubAKNLYI0 KPHBYIO HJIH
OTXOAUT OT Hee. B maHHOM cayuae — oTxoAuT. [IpogomKaem pacyer i jAe-
JaeM BTopoe npubmmxenne. Ilpu rayGune H=0>5 M Buuucasem gH/W=
=9,8.5/202=0,1225 u no ghi/W?=0,0095. [TposepsieM, mnomanaer au
Ha BepXHIOW ormbamomyio xpuByio. IIpOBOAMM aHANOTHUHBIE BHUHCTEHAS
IO Tex NOp, MOKAa TOUKA He HOMAfaeT HA BEePXHIOW Orubalomyio KPUBYIO.
OnpenensieM Taxkxke aad ray6uast H=6 M; gHi/W2=9,8.6/202==0,147
B ghin/W2=0,0095 » onste HE nonajaem. B stoM cnyuae -ymactok c

=6 M u pasroHoM 0,2 kM (A3-32 ManO}t BeJMTHHH PasroHa) He BJAHS-
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€T Ha NapaMeTpsl BOJH, KOTOPEe moayduwimcs B koune I yuacrka, Cire-
JOBAaTeNbHO, JJS TOUKH A napameTpHl BOJH NpuEEMaeM no xomny II
yuactka Ge3 yuera TpaHCHOpManuu.

Ecan 6w yzactox III mMen Goaplimit pasroH, 310 ckKa3ajoch OHI Ha
yBeJMUeHHH cpefiHell BHICOTH BOaue B komme III ysactRa u mopsiok
pacueTa 9JeMeHTOB BOJH (CM. CGAYIOWU IpEMep).

IIpumep onpeseseHns 3jeMEHTOB BOJH Ha BOXOXPAHBJMINAX C
Tpanchopmanuei BONMHH HA MEJKOBOJABE.

Onpesenuts B Touke A 54eMeHTH BOJH hygs Bay 3 s T

CkopocTb u HanpasienWe BeTpa HOCTOSHHBL CkopocTs W4 =
=30 m/c. TnyOuHE NepeMeHHH To pasroHy. Iiy6mma rtoukm A Ha=
=6 M. Yrox noxxoZa BosH a==60° YKJIOH NOZBOAHOIO CKJOHA 1/m, ==
=0,05, pasron D=42 xm (cm. puc. 42, 6).

Pewenue. Onpenensiem pia I yzactka no

gH W2 =9,8.20/302 = 0,218 u
gDy /W2 = 9,825 000/302 = 273,

Ilo puc. 38 onpenensem ghs/W2=0,0213.
Ha II yuaacrke:

gH /W2 =9,8.3/302 = 0,0327;

Tlo puc. 38 onpemenseM, uTO ropm3oHTanpHAA JmHus ghHi/Wi=
=(0,0213 HaxoAWTCA BHIE TOPH3OHTANLHOH  JIMHEH, OTBEYAOMIEH
&H11/W?=0,0327. B stoM cayuae sosum I ywactka racares na Il yua-
CTKe M pacyeT BEINOJHAEM InO cymMme pasroHOB Di-}-Dir. Bruuciasem
&D1411/W2=9,8-37 000/30%=403 n gH11/W?=0,0827, torza mo puc. 38
8hxs/W2=0,006.

Jas III yaactka ompesensenm Takke

gH /W2 =9,8-12/302 = 0,131

¥, BBOAA B TOT Xe rpapux ghir/W2=0,006 # gH111/W? ouperensem zo-
nonnuTenbHER pasron gAD/W?=10. Cknagmeaem ero ¢ gDii/W2=
=9,8-5000/900==54,4, nonyuaem 64,6. C yuetomM gH1/W2=0,131 ompe-
JensieM o TOMy e PHCYEKY ghiri/W2=0,0122; gt/W=125, otkyza
Air=0,0122.302%/9,8=1,12 m.

3atem onmpesensieM rpanuny somm III yuacixa, T. e, ompedenseM Ty
ray0OuHy, ¢ KOTOpOR canTaeM TPaHchOpMAaIHIo,

HcnosnesyeM MeTOA NOCIEHOBATeNBHBIX Npubamxenmir. Ilpu ray6a-
ge /=10 m Boramcasem gH[W2=9,8-10/900=0,109 u no ghm/W?=
=0,0122 puc, 38 (CHull) onpepensieM, uTo Ha BepXHIO OrdGAIOMIYIO
KpHBYIO TOYkKa He momanaer- Ilpg H=12 M Takxe me momagaer. STo
TOBOPHT 0 ToM, yro yuactox III mesxomommmili, mosTomy ompegenseM
Faix Anst cootsercrayiomefi BepTakanu ¢ H=12 M, npusem Dyp; npumm-
MaeM TOJNBKO A0 MIyOHHH 12 M.
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TIpeanonoxem, uro ray6aaa H==12 M BHaxomarcd na Dip=3 xu,
Toraa mo ghi/W?=0,006 u gHy/W2=0,131. OnpenensieM xomonnu-
TeqbHbA pasron gAD/W?=24 wu cknapuBaeM ero ¢ gDgo.;p/W2=
=19,8-3000/900=33, noxyuas 57(24+33). C yuerom gHis/W2=0,131
no puc. 38 Haxomum gh/W2=0,012 u gt/W=123, OTKyA8 FKm=iz=
=11 M; Taepe=377 ¢; Ameio=1,562-7=222 M u Ara/2=11,1 u.

C ray6unm 11,1 M Rayuxaercs TpaschopManus BoaH. [Ipu mapas-
JIENIBHHX ¥ NpHO/HSHTEJBHO NPSMOJHHEAHEX H3oGaTax (4T0 XapakTepHO
AAs BOXOXPAHUJHIN) BhICOTY BOJH [ %-HOf 0OecmeueHHOCTH ¢ Yy4eTOM
TpaHcopManuu y GeperoBOro COODYXKEHHS CJeAYyeT ONpefesrh IO
¢dopmyne (192) «PykoBoACTBA /MO ONPELENEHHMIO HArpysok u Bo3Ael-
CTBH Ha THAPOTEXHUYECKHE COOPYKeRus (BOJHOBEIX, JEAOBHIX H OT CY-
ZI0B)»,

Tlo CHuIl h,%=knk,% fira, m, [TRe Bg=1 (npu YyRAOHAX JHAZ>
=0,03), k1%=2,l—2,14, koo, =1,9—1,96 (npg W=20—30 m/c u D=
=2—30 xm)].

OTBOCHTENLHAST BHICOTA BOJHE ﬁm/ﬁm OpHHUMaeTCd u3 puc, 124
(cm. Pyxosonctso x CHull) m mo 6Gespasmeproft senuunne HfAry 1 yI-
Jay @ MeXAy HOPMaislo K u3o6aTaM W HanpaBjeHHeM PaclupoCTPaHeHHs
BOJIH, npuyeM H mpunEMaeTcs paBHOA Hyp, HIM HENOCPEACTBEHHO IY-
6nHe y OCHOBaHMSA COOPYXKEHHS.

Ecomu ocroBanme GeperoBOro yKpemneHHs HaXOLHTCH Ha IOABOXHONM
Teppace, 3a KOTOPOH pacmookeHa rayGoKOBOAHAS 30H4, TO PacueTHHE
napaMeTPH BOJH JJIS NPOSKTHPYEMOro GEperoBOro YKpeIseHHs NPHHAMA-
IoTCH KaK jAas ray6oxol soxm (o Bepxwedt oruGalomeft xpusoki rpadm-
Ka 38).

Kputugeckyo ray6any Hxp onpepensioT mo rpaguky 125 ¢ yderom
YKJIOHOB YIOJIBOAHBIX CKNOHOB. B nanHom npumepe hyo, =Fkukye -hu—p=
=1:2,11-Bg—g; h2%=knk2%ﬁm=s=l'1,95-7ix=-e‘En:e onpenenseM no
puc. 124 (cu. PyxoBonctso) mpu HfApp=6/222=0,27 cEEMaeM
Bn<gfftrn=0,86, otkyAa Rg—s=0,86kry. Fm—s=0,86-1,1=0,95. Cie-
AOBATENLHO, JUIS TOWKH A moaywaeM fg,,=2,11-095=2 mM; hgy=
=1,95-0,95=1,85 m.

Jlaany BosHE ompeseaseM no puc. 41 CHull

H[Xey=6/22,2=0,27 u hyy/gw =2/(9,8-3,772) = 0,0143;
e 6/ =0,95 Ay o=0,95.22,2=21,1 u.
Tleprox yrounsem mo gopmyne A=1,56212, otkyna

— Nee
U= =
l/ T,560 — 3:68 c.

Hns Toukm A nonayuaeM mapamerph: hyg=2 w; by, =185 u; A=
=21,1 M; T=3,68 c.
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TIpEMep pacuera YUOPHOrO HOACA W3 ABYXPALHOrO IKeJC30GeTOHHOrO
INYHTA TaBPOBOrO CEUYEHHS! ¢ KOCHMH XHATOHAJBLHBIMH TAraMH,

Hcxoanue Xamnne: Hex=8 M—BHCOTa yHOpHOro mosca.
PacueTHHE XapaKTEPHCTHKH IPYHTA OCHOBAHHA — INIMHH MEPIeJHCTHIE:
@P=19°—yroa BHEyTpennero Ttpemua; C?=0,4 kr/cM2— yjeabHOE
cuenyienne. PacueTHHe XapakTepHCTHKH TrPYHTa 3aCHIKH — IIECKH :
@QP3a0==27° — yroNl BHYTPEHHETO TPEHHs; YPaac, =1,98 1/M® — cpennaa
WIOTHOCTh MaCCH IPYHTa BHIIE YPOBHS BOJAH (IpH BePTHKAJBHOM AaBJje-
HHH I'DYHTA); Yaac2=1,1 T/M3 — cpefiHAA MJIOTHOCTh MacChl 'PYHTa HHXe
ypoBHSI BOAH (P BEpPTHKAJLHOM JaBJEHHH TIpyHTa); go=—24 T/M2—
pacueTHasi BpeMeHHas PABHOMEPHO pacupefesicHHAs Harpyska,

PacueThHrle XapaKTepHCTHKH OHpejielleHH ¢ ydeToM K03((HIHEHTOB
Heperpy3oK r B cooTBeTcTBEE ¢ ryaBofi CHull OCHOBHEIMEA HOJIOXKEHH-
AMH NPOEKTHPOBAHAS PEYHHX THIPOTEXHMYCCKHX COOPyxeHHH. h=3 M,
A=45 M — BHCOTA K cpeanas jpamHa BojHE. Kaace coopyxenns — III.

Pemenne.

BosiHOBHE HArpysKH ONPEAENEHH B COOTBeTcTBHH ¢ raasoii CHull
«Harpysku 7 BO3JeHCTBAA Ha IHAPOTEXHAUCCKHE COOPYXKEHHs» NpHRe-
JieHn B taba. 1.

OmiopHl BOJHOBOIO XABJICHHs DPH PacuieTHOM ypOBHe cM. puc. 43.

KoreTpyxuzs ynOpHOrO HOSCA PACCUWTHIBAGTCHA HA CHJAOBHIE BO3JeM-
CTBHA IO METOLY NpPEAEJ]BHHX COCTOAHHIE.

1. Pacwer ynopHoro mosica mo cxeme miockoro capara (CHull
11-16-76 n. 3.8). B pacuere npmHS#Ta Macca xesie306eTORHEIX SIEMEHTOB,
paBHasg Macce TPYHTA 3aCHIUIKH.

Ipuanmaerca K pacueTy Hambosee omacHHE caydaii — CABHr B CTO-
POHY BOJOXPAHMJMINA NPA NOAXOAE JIOMOWHH BOJIHEI W NPH OTCYTCTBHH
BpeMEHHO! PaBHOMEPHO pacnpeAeneHHOR Harpysku.

Ilpu pacueTe ycTOAYHBOCTH COOpY:KEHHS N0 cXeMe IUIOCKOro CABHTa

p=l¢7"?5':
i s‘;t=27° 6)

2 267
R4t Ve, = 18

= 1987c/m’ [2,58

¥y | 3';;; 111c/m|297
2

e §
4,26 4 7205 376

Prc. 43. Pacuetdas cxeMa YIOPHONO Hogca

@, 6— pacuerHasi CXema; 6 — SUIOPa TODM3OHTANBHHIX COCTABJSIIOIMAX MHTCHCHEB-

HOCTR 2KTABHQTO HABJCHHS; 2 — SOIOpa THAPOCTATAYECKOr0 KABJNEHMS BOALI; © —

SMiOpa JaBJACHHS CTOMYMX BOAH NPH NOAXORE JIOXKGHHEI BOJHK; € — CyMMapHas
SHI0pa; i — 3MOpa NacCHBHOTO RABJEHHS TPYyHTA
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TaGauma 1. PacuerHble sHaYEHAS] OPAHHAT IMIOPH! BOJIHOBOIO

AABJCHUA
3HaueHUs
OpAMHAT
Koatdu- 3naueHust OpDAHMHAT 3MOPE!  BOJHO-
Sarnyﬁnesﬂe IASHTH SMIPEI BOJHOBOrO QaBJje- r BOro /JAaBJIeHHAS
T0%eK, 2, M bg—bkis: HUSl HAa BePTUKAJIBHYIO CH |Ha Beprukais-
kg ko CTeHy ROJHOro npotuns, HYIO CTEeHY
TC/M2 HEOOJNHOro
npobuan
Tc/M2
s -3 n97 - - p 1 0 -
Zpe |—=2,9| — —_— Pgo 0,96 | 0,92 { P, | 0,85

0| 0| ko |0,81| Py=kiyr |2,43]0,92] PS*|2,2
0,25H| 1,38 | k3 |0,68] Py=kyyn | 2,04 }0,92) PS® | 1,88
0,5H| 2,75 | &4 |0,59| Py=kgyn |1,77]0,92| P§* [ 1,63
H [5,5 | ks (0,52 Ps=tsyh 1,56 [ 0,92 [ P& | 1,44

0] o| =1 =1 b 0 P 0
Mg {2,038 — | — | Pr=—yna (—2,03f 1 | P [—2,03

0,0H| 2,75 | kg [0,51| Pg=kgyh |—1,53) 1 | P |—1,53
H |55 | k 0,43 Po=—koyh |~1,29] 1 | P |—1,29

(6e3 moBOpOTa) NpM TOPH3OHTAJNBHOH MJOCKOCTH CABHra BEJUUMHE!
Rux u Ny onpegensiem no gopmyiam:

Rnn=Ptg?l+m1Em +FCI u
NP=TB +Ea.3»

T Rua— pacueTHOe 3HAUEHHe NPEAeJbHOrO CONPOTHBJEHMS NPH IJOC-
KOM cjiBHre; P — cyMMa BepTHKaJbHEIX COCTaB/AIOIIKX pacYeTHHIX Ha-
rpy3ok; tg Q1; € — pacueTHHle 3HayeHHs] XapaKTepPHUCTHK TPYHTOB IO

HepBON TPymne HNPeREAbHEIX COCTOAHAN; m) — Koa(pdumuHeHT YCIOBHH
paboTH!, yUMTHBAIOWWA 3aBHCHMOCTb NACCHBHOrO JaBJeHHS TPYHTa OT
BeJHUMHBl TOPHU3OHTAJBHOrO CMeLCHUS COOpYXKeHus, npunumaerca 0,7;
Eng m Eas — COOTBETCTBEHHO pacyeTHble 3HAYeHWS TOPH3OHTAJLHHIX
COCTaBJAKUIUX NMAaCCHBHOrO AABJEHUS I'PYHTAa CO CTOPOHHI HHM30BOH rpa-
Fli COOPYMEHHH M aKTHBHOrO JAaBJEHUS TPYHTa C BEPXOBOH CTOPOHHI;
F — ropusonTasnbHast NPOEKUUS NJOMAAK MOXOMIBE COOPYIKEHHA, B Tpe-
Jpenax KOTOpolt yauThiBaerca cLenjeRne; Np— pacueTHoe 3HaueHHe
casuratollefi cunn; Ty — cymMMa TOPH30HTAJBHEX COCTaBJISIONIUX pac-
YeTHLIX 3HAYeHHH AKTHBHEIX CHJI, JEACTBYIOUWIMX COOTBETCTBEHHO CO CTO-
POHBI BEPXOBOH TPaH{ COODYZKEHHS, 32 MCKJIOUCHHEM aKTHBHOrO XaBJje-
HUS rpyHTa (FOPH3OHTAJbHLIE COCTABJISIONIME PACYETHHIX 3HAYeHHi THA-
POCTAaTHIECKOrO HaBJieHHS BOAH M AaBJeHHS CTOSYMX BOJH NP NOAXOAE
JOXKOUHHE BOJHH); Ea s -— pacueTHOe SHaueHHe T'OPHM3OHTANBHOH COCTaB-
JAsIoMlell aKTHBHOTO JaBJeHHS TPYHTA ¢ BEpXOBOH CTOPOHEl (Eg ==
=ZLa.r).

PacueTHHE 3HAYeHHUS TOPHSOHTAJbHHX COCTABJAOMUX AKTHBHOTO
JaBjenus rpysra Eyr ¢ BepxXoBo#f CTOPOHH B NACCHUBHOIO JaBJCHHS
rpyHTa Eyn .z CO CTOPOHBI HM30BOM TDAHH COOPYIKEHHS ONpeJeJeHH B CO-
oreercTBur ¢ raasoii CHull 1o npOeKTHPOBAHHIO NOXNOPHHIX CTEH

(CHull 11-55-79).
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A. Onpelescnue 20pUBOHTONGHOL COCTABASIOWE! UKTEHCUBHOCTY
QKTUBHO20 0GBABRUSR Ca.p:

n
Sa.nr = (Z"H A!Il) Aa.rs
1

rae

cos ¢ 2
la,,-=[ 1 _I_Vsin« (¢ + 8) sin(p—p) ] i

cos Bcosp

rae y;; Ay; — coOTBeTCTBEHHO OOBEMHHEA Bec (C yueToM B3BEMHBAHHS
BOJOH) ¥ BHICOTA (-TO CJOS IFPYATa Y pacueTHOH NOBEPXHOCTH B Hpeje-
JaxX BHCOTH Y; Aa.r.— KO3()HOWEHT TOPH3OHTAJBHOR COCTABJISTIONIEH
aKTHBHOIO NABJCHHSH, (¢ — YroJl BHYTPEHHEro TPeHHA (Qaac==27°); p—
yroJ HakJOHA NOBEPXHOCTH H CJOEB IPyHTa K rOpH3OHTaJm, OpHHAMae-
MEf CO 3HAKOM ILTIOC NP OTKJOHEHWH IOBEPXHOCTH BBepX (p= 18°26/,
pac. 43); 8 — yroa TpeHns rpyHTa Ha KOHTaKTe C DACUETHOHR IIJIOCKO-
CThio, npuHUMaeMBlf 0=0,75 Qaac==20°15',

o cos 27° 2 _
o [ V —_1 L om (27° +20°15") sin (27° — 18°26) ]
cos 20°15’ cos 18°267

2
=[ 0“‘(; 8:;4‘0_1‘4'9' ] =0.44.
y )

I+ 0,038:0,90

Pacuer 10 onpejcienuio Ga.r B Ear cBOAUM B TaGu. 2, otkyaa Np=
=X Eqa.r=35,07 1.

Ta6auua 2. Pacternnle ycHaug, JeficTeyiomue na ynopHHE nosc

PR TR
v Pn [>]

=l | B |BEE| B | i
| 8¢ | 2% | 8fED | eS|

) RE 87 | Eo.55 | BET | M

SE‘ 7% ad EESE, | z27 e

ga2 B SR 8% B e

1 S . §XE | 88 | 4EmEE| "28 | @

. B Ho . 5,: §u=°°k gEa E

g | 25 g5 | 2E | &8s g] ESe | E
s | BEm | 28s | 23 |E38E.| BmE | sfs
3 SEY | =88 | 285 |5uEgy| SHE | Sgs

1 2 3 4 [ 6 7

66 0 - — 0

65 0,87 | 0 — | o8 | M| 1.8
63,5 1,6 1,5 0 3,1 935 | 4,37
61.47 | 2.58 1.5 2,08 | 6.11 738 | 3
58 4.96 1.5 1,20 | 7,08 ' '
Hroro 35,07 ‘ 2,85
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B. Onpedesenue zopusonrasbuoll cocrasasouell UHTEHCUBHOCTU
nAaccusrozo dasienus Gu.p:

n
Sn.r = (Z Vi A !/l) Aars
1

TAE Anr-— KOShQUINEHT TOpPH3OHTANbHON COCTABJAIOMEH MNACCHBHOrO
AaBJieHus, onpefenseTcs no GopmyJe

Ayp == 008 B + 7/ 8in? g — sin23 expB.

1 —singj
Ilpn
. 3 .
b= (B < arcsin sin g ) tg ¢;
. sin20°16'
b= (20“15' + arcsin W) tg27° =

= (0,353 4-0,867) 0,5095 =0,62; exp5 = 1,86.

cos 20°15” + I/ sin227° — sin220°15° | g6
I~ sin 27° i

_ 0,938 +70,08% _
= ehs 1,86 =4,18.

Juast mecuanoro rpyara (3achimka):
On.r=0,9-4,18=3,76 Tc/m2 (cM. puc. 43);

En.n=0,5'3,76'l ==l,88 T,

B. OnpeQeserue pacuerroil eesusuns, npedesbroz0 CONPOTUBACRUS,
Rua.

CyMMa BeDTMKANBHHX COCTABJSMIOMHMX  PACYeTHHX HArpy3ok P=
=55,38 Tc. Pacuetnoe 3HaueHme NpEeRENbHOTO CONPOTHBJCHHS:
Ruz=055,38 tg 19°4-0,7-1,88+6,56-1.4=55,38-0,344-1,32+26 =464 Tc;
Np<<0,87Ry ;.

35,07 <<0,87-46,4 — ycjoBHe BEIMOJHAETCHA, YCTOAUHBOCTL oGecne-
yeHa,

IIpuMewanue Pacuer mpousBefien A MUHMMAJIBHOTO DacdeT-
HOro ypoBHsi. Pacuer npu CTpOMTENLHOM M MaKCHMAJbHOM YPOBHAX BH-
MOJHSAIOT IO TOM 3Ke CXeMme,

2, Pacuer ycTOMUMBOCTH YMOPHOTO NOACa Ho CXeMe rayGuHHOrO
capura (CHull II-16-76, mpma. 3, puc. 44). Jas onpeleneHus caiw
Opefie/IbEOr0 CONPOTABJICHAR R HPAMEHAETCA METOX TEOPHH NPENeNbHO-
ro pasHoBecusi. OH paspaCoTam JyIA cjydyas DaBHOMEpPHOH SWIOpH NOX
TIOJONIBOf COOPYXeHHs. DUOPy HaupsKenwil NOx HNOAOMBOA mHpuHOH b
C ODMHATAMH Omax ¥ Omin HA30BeM JeficTBuTenbHofl omopofi, dra
SInopa saMeHsieTcs pacyeTHOfi paBEOMEPHOR Smiopoft mmpuuofi B u HEH-
TCHCHBHOCTHIO G.
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a) T T"F TC /M
avl .
Gy \ E n i
Ay Tinp =104 Tc/m
T L ¥ _ 7] !
4 I _.[6\ - ¢ L Enp Toh2
[ T 45-5
g B 7 ¢ %
L

Puc. 44. Cxema K pacuery Hecymefi cnmocOGHOCTH OCHOBAHMS M YCTOHUHBOCTA
COOpYXeHusl NPH rayGuMHHOM caBure

a — pacgerHas cxeMa; 6 — rpadux

3aMeHa OCYLIECTBIACTCS HCXOAA M3 JBYX HOJOMEHHi: JleACTBATENb-

Had u pacueTHas SHIOPH! XOJMXKHEI OHITE PAaBHOBEJHKAMH; LEHTPH THAXe-
CTH 0GeHx SmIOp AO/KEE PAacnoJaraThesi Ha oJHO BEPTHKAJA.

Hcnonb3ys sTH YCJIOBHSA, MOJdYyYaeM:
B= 26 (Imax + 29min) | . b (9max + Smin)
3 (9max + Imin) ’ 2B
OnpenenseM Omax ¥ Omin O GoOpMYIe
M

g P _—
TR F W
Pacuer BefieM Ha 1 M aJjmun coopyxernns. Toraa F=6,5-1=6,5 m% Co6-

CTBEHHAS Macca coopyxenns P=77,19 1c:
M =Eyrl=235,07-2,85 =99,95 tc-M,

6,52
1—66'5- =7,04 m8

17,19 99,95
max="6,5 7,04 °
Omax = 26,08 te/M2; opip = — 2,32 Te/M%
26,5(26,08—2,32)2 _ 13-21,44 278,72 —3.9u
3(26,08 — 2,32) 3.23,76 71,28 !
_ 6,5(26,08—2,32) — 19,8 1e/2,

- 2.3,9
KacaTenbHre HaUpsiXKeHHs T B Npejejax pacueTHOi mBpWHH B oT

rOPH3OHTANBHOM cocTapisomiel Eq r ONpeleasior N0 ¢GopMysne
1 =E,/B=35,07/3,9 =8,99,
- 83 —
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Coensienre TPYHTA pacCMaTpPHBAOT Kak (HKTABHYI0 paBHOMEpPHO
pacOpelieNieHHyI0 HArpy3Ky HHETGHCHBHOCTBIO n=c/tg ¢==4/0,344=11,63,
OPU/IOKEHHYI0 Ha NOBEPXHOCTH SaCHIKH.

VYron nakiaona O’ paBEOZeficTBywINe# K BEpTHKAJIH OIpejenseM 1O
tdopmyne

ctg ¥’ = (¢ + n)/u=(19,8 + 11,63)/8,99 =3,5. 8’ =15°03'.

CBs3b MERAY YIVIOM HaKjI0OHA &’ K BepTHEANH paBHOAEACTBYIOMICH
BHEIIHMX CHJ, PABHOH IO BeJAUMHE CHJIE NPEAeNbHOr0 CONPOTHUBJICHHA
CABArY R W ODHEHTHDOBKOH TpeyrosibHEKa NpeAeNbHOro PaBHOBECHA, Of-
penenserca yrioM @, BeMHUEHY KOTOPOro HaXOXuM mo GopMyJe

1 sin §’
&=?(arcccs Sine; + o — a') =
| sin 15°03’
=—{ar —_—
( n 19°

Io naiizenHOMy 8HaueHHi0 & HaxofHM Bce JaHHheE, HeoOXoAuMEe
L7l OIpejencHAs pasMepoB npusmu oOGpymeuunss ABCDE (pmc. 44).
Jlanus AB mposozmtes no yray @, aumua EB mo yray e=mn/2+@pr—
—8=90°--19°—28°30’=80°30’. Jlumma EC crpourca mo yray 45°—
—@1/2=45°—9°30’ =385°30’. Oucpramme orpammuEBalolleli  KPHBOJ
ckoabxennss BC aas mpoMexyrouHofi soHH II ctpomtcs no ypaBHEHHIO
JIOrapr(MHuecKOll CREPAJH.

+19°— 15°03’) =28°30’,

Pammyc r=EC maxoxam no dopumyaue

ot
r—rpe’ Y,

rae rg=_FEB, 0 =n/4—¢;/2 4 § = 45° —9°30" - 28°30’ = 64°;
rp=1,95 m; 06tgo =1,117.0,344=0,384;
038 — 1,468; r=1,95.1,468 —2,86 u.
Jluunsa CD npoBozutcs uepes Toury C mox yrioM 45°—gi/2 K ro-
pu3oHTaNBHOM noBepxHocTa ED.

Ilocne onpepenenust ouepTaHMs NPHUSME! OOPYIIEHHA HAXOAAT Mac-
cut Py, Pou P; I, 11, III 30r (npu Hanuumu cuoemieHus x cuie Py go-

GaBnsercs narpyska n ED=11,63-4,6=53,6 7c, cooTseTcTBylomas Hop-
MaJbHOMY -HAHPSIKEHHIO 1) :

Py=y.0,5.1,85.-3,9=1.0,5.1,85.3,9 =3,6! 7c;
EC?— EB? 1.2,862 — 1,952
4tge, 4.0,344
P3=1.1/2.1,65:4,6 4 53,5 = 57,3 rc,
OnpezenseM BeqnuEHy CHAH R 1O hopmyie

P2=‘Y =3,17 1c;



Pcos ¥ sin(p+ 9 —93)
cos (p— ) sin (B +3" —ep) '
Q+P2+Ps ]’

—P;—tg B—1g8(Q +P1+ P2+ Py)

0= _ﬁ[n +igB tg(45°+ﬂ ] ,

2 2
r—rpcos P 2,86 —1,95.0,438

B = arctg —-————-}-a-—goI:arcth

R.=

rae p = arctg [

- -+
rosin d

+80°30” — 19° == arctg 1,146 + 61°30° =48°54 +-61°30’ = 109°54".
19°
Q= —372—’2-[1 + tg 109°54" tg(45°+ 5 )]
tg 109°54' = —cig 19°54’;
Q= — 928,65 (1 — ctg 19°54/ tg 54°30") =86,24 7
[ 86,24 +3,17 + 57,3 .
p == arcig —or
— 3,81 (— ctg 19°54") — tg 28°30" (86,24 +
~>T3,61 3,17 + 67,3)] = — 64°14";
3,61 cos 28°30” sin (— 64°14’ - 19° —28°30’)

= = 152 TC.
cos ( — 64°14" — 28°30") sin (28°30’ + 15°03’ — 19°)

Io RafifieHHEM sHaveHHAM R ONPeXEJsOT BeJIHUMHE Ogp ¥ Tups
HACTIO/Ib3yeMBle AJIA NOCTPOSHHA rpaduxa Hecyllel cmocoGHoCTH ocHOB2-
HASA Top=](Onp) 1O dopMynaM:

app = R cos 8’ /B — n = 152 cos 15°03" /3,9 — 11,63 =26 Tc/M%
152.0,26

3,9

Otnoxup HABJEHHLE 3HAYEHAS Ogpp ¥ Tup, NONYYAIOT OAHY H3 TO-
wex b rpadmxa mecymefi cmocoGroctn ocHoBamms (puc. 44). Has Ha-
XOXJICHHS ellle HECKOARKHX TOUEX rpaddka H NOCTPOGHHS KPHBOH Tup=
=f(0ap) pacuerTs R, Oup, Tnp HOBTOPAIOT €Jlie AN HECKONbKAX SHATE-

mmit 8/, KOTOpHME 3ajaiTca B npefenax §’=¢ u 8’=0. Pacuer npuse-
JeH B Tabn. 3.

Tp=R/Bsin ¥’ = =10,13 1e¢/M2.

Ins onpeaenenns seawumn Ny; No; Ny yioOHO moan3opaThes Tal-
auama npan. 3 CHall 11-16-76, upa stoM R onpejensior mo opmyie

TAE Y1; €1 — XapPAKTePUCTHRA TPYHTA OCHOBAHMs; B~ pacueTHas mm-
pHUEHa; g — HHTEHCHBHOCTh PABHOMEPHO! Harpysku Ha yuacrtke EJ] mpus-
MH BHIOPA g="ly, (FAe fyx — 3arayOJeRne NOCTeNH).



Ta6auma 3. Pacuerdsle anadenns opAauHAT rpaduxa wHecyuiei
enoCOOHOCTH OCHOBAHHA

1% R, c %pe TC/M3 Tap c/M?
0,1 ¢ 285,4 61,5 2,4
0,3 ¢ 251,3 52,5 6,4
0,5 ¢ 218,2 43,6 15
0,99 ¢, 109,6 15 9,1

[ocrpous rpaduk, OTKNAjAHBAaeM Ha HeM sHaueHme g=19,8 Tc/m?
OTHCKMBaEM TOUKY d W COOTBETCTBYIOmEE STOfi TOYKE 3HAUEHHE Tups
HaXOAUM HCKOMOe SHAueRHe &,=Tnp[t=10,4/8,99=1,167>1,15.
(xoappunuent mazexuocry no CHull I1-50-74). Caenosartensuo, coopy-
XEeHHe ycToHuuBoO.

Toukr ¢ KOODAMHATAMH © H T, JeXamue 3a HpejenaMna Kpupo#
Tap=[(Oup), COOTBETCTBYIOT KOO(}pHIHEHTY HAJACKHOCTH MCHEEe eXHHH-
LK, a TOYKY BHYTPH KPRBO#E — Gosiee epmnulUH. TOYKH ¢ KOOpAHHATAMH
0 M T, NoNajgaomuye Ha KPUBYIO, COOTBETCTBYIOT COCTOSIHHMIO IPEAEILHOro
paBHOBeECHUS.

3. Pacuer no propomy npeneabrHoMy cocTogmuio. Pacuer mo fedop-
ManusM He NpOM3BOAUM, ecam ycioBue Pop<CRp cobmomeno (CHull
I11-16-76 n. 7.8) npu skcnentpucutete ep<<s'/sB. IpoBepsiem ycaosde

P cp < R D?
rae Pc, — cpejiEee AapJicHHe HA TPYHT OCHOBAHMA OT ACHCTBYIOIUHX Ha-
Ipysok; Rp — LaBjeHHe Ha IrpyHT ocHOBaHHA Rp==m[A,(B+2hs)y11-+
+As(d+hn)yir’+Deu].
(rae m; — Kos(pdnuueHT yCAOBHR paGOTH, NPHHHMAEGMEH npH CTpOR-

TEJBCTBE «B BOZY». JMfl IMHHECTHIX rpyHTOB my==09; A4;, A; D —
6GespasMepHile KOS(hGULUUEHTH, NpunuMaemue no Taba 7 CHull B sa-

BHCHMOCTA OT 3HAYEHHS @y I'pyHTa OCHOBaHHs mpd @=19°% 4,=0,47;
A=289; D=548; hy==0 (orcyTcTBue mocTenu); B — mmpmHa noxo-
IIBK COOPYXKeHus, paBHas 6,6 M; <y — CpPeAHss WJIOTHOCTh TIpYHTa
ocHoBaHua 1 Tc/M% yn'==0— cpefHAA NJOTHOCTP MATEDHAJA IOCTEJH;

d=0 — 3aray6JeHne NOJONIBH); (11 — yAeAbHOE CLEIVIEHRE IpyHTa, 3a-

JIET2IOLIEro Noj MOAOMBOR MOCTEJH,
OnpeznensieM SKCUEHTPHCHTET €n:

ep=B/2—a,
TRe

8= M3 Poci D\ Poc=1{q2 4 Vac, #1+¥iac, B2} B =
=(2,441,98.2,5 4-1,1.5,5) 6,5 = 87,1 7Tc;
DM =D Moo + ) Mr,c =87,1:3,25—25,07-2,85 =
= 283,075 — 99,95 = 183,12 ¥;
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a=183,12/87,1 =2,1 u.
e, =6,5/2—2,1=1,15 4 1/5B=6,5/5=1,3.
e < 1/5B; 1,156 < 1,3; Pep=gq + Viac, #1 + Vaac, P2 =
=2+41,8.2,545,5-1 =12 1c/m2,
Ry=0,9[0,47(6,5 +0) I 4-5,48-4] =22,5 rc/m2.
Pop=12 < R, =22,5.

CrenoBatesbHo, pacyer no AepopMauusM He NPOH3BOLHMM.

4. Pacuer ynopHoOro mosica Ha NpouHOCTh, JiJisi NPOBEPKH YHOPHOrO
nosica Ha NMPOYHOCTh HAXOAMM BEeJHUMHY MaKCHMaJhHOro Hsrubaiomero
MOMeHTa, JeHCTBYIOIEro Ha YNOpHHA nosc. Ha mpounocts paccunthiBa-
€M BepTUKaJbHHE 9JEMEHTH YNOPHOro nosfca (KaK KOHCOMLHEE Ganka
Ha zByx omopax). IIpm pacueTe onpejensieM H3rAGaollEe MOMEHTH H
nonepeyHbie CHJIK HA KOHCOJBHOHE 4acTH M NPOJETHOR YacTH BEPTHKANIb-
HOrO SJeMeHTa YIOPHOrO mosfca.

PaccMaTpuBaeM OCHOBHOE COYETAHHE PACYETHHX HArpy3oK: aKTHBHOE
JlaBjieHHe TPYHTA, THAPOCTATHYECKOE AABJCHHE, BOJHOBOE AaBJjeHHe NDH
OTKaTe BOJHNLI H BpeMeHHAs, paBHOMEPHO pacmpeieleHHAs Harpyska.

AxTHBHOE XaBieHme FPYHTa ompefeiseM B COOTBETCTBHH C INIaBOk
CHauIT. 1I-55-79 (upui. 3) npnm MEHMMaJBHOM PacieTHOM YPOBHE BOAH!
nepex coopy:KeHHeM.

Bpemennas paBHOMepHO pacupeieseHHAas Harpyska pacrlosaraercs
Ha paccrosumu l;=0,5 hx OT JMBHME KODROHA, BEPTHKAJLHOE JeHCTBHE
ee Hauumaercsd Ha MIy6mEe Aq==0,25ix (hx — BHCOTA KOHCOMH 0,5 M):

1;=0,5.0,5=0,25 ; k;=0,25.0,5=0,125 u.
A. Onpeleasnem unTEeHCUBHOCTL AKTUBHOZ0 OOBAeHUS 2PYHTA:
p=0; e=0; 8=0,75]paqc =0,75-27° =20°15".
Mg = [ ?231,——-—1 > = ]2 =
1 4 V/sin (¢ -+ 8) sin ¢/cos B
_ [ cos 27° ] 2 _
T\ 1 +7/ (n 47°15" sin 27%)cos 20°167 |

_[____0.891____]2_031.
L 147(0,734.0,454);0,938 |

Sar = (2 YAy +¢) M-

Ha otmetke 66 Ga.r.=0.
Ha orMetxe 65,88

Gaur, = (14980, 12 +0) 0,31 = 0,07 Te/u2.
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Puc. 45. Pacueras cXeMa K ONpeAclcHMID YCHIRA B BePTHRANLHOM Rele30GeTONHOM
ajleMenTe

a, 6 — pacueTHasi cxeMa; 8 — SHIOPAa HHTEHCHABHOCTH AKTABHOrO JAaBieHAst FpYH-

Ta; &— smiopa THADOCTATHYECKOrO AABJNCHAS; @ — 9nopa BOJHOBOrO XaBICHHS

npd NOAXOZE JOXKGHHL BOAHK; €~ SMIOPA WHTEHCHBHOCTH NACCHBHOrO JaBjeHAR

TPYHTA; ¥ — CyMMapHasi STMIOpa; 3 — CHCTEMa CHJI; SMIOpa MOMEHTOB; £ — CHJO-
Boff MAOrOYroJbHHK

Ha ormetke 65,5
Ga,r. = (l !98'0)5 +2s4) 0,31 =1 ,05 TC/MZO
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Ha ormerxe 66
oaur, = (1,981 +2,4) 0,31 = 1,36 Tc/u2,
Ha otMeTxe 68
oa,r, =(1,98:141,1:7 4-2,4) 0,31 = 3,74 1c/M2,

B. Crpoum sniopo. 20pusOHTAnbHOLY EOCTABARIOWLY WHTEHCHBHOCTS
aKTHBHOTO JAaBJIEHHS TPYKTa, FMAPOCTATHYECKOrO AABJCHHA H BOJHOBO-
ro jaaejenus (cM. puc. 45).

B. Onpedensem uNTEHCUBHOCTe ROCCUBHOZ0 OasAeHus 2pYHTA:

n
Igr = (2 Yi A yl) Auei g, =3,76 Tc/M2,
1

(cM. pacgeT mAOCKOro CABHIa).

T. Crpoun cymmapnyro anopy (cM. puc. 45) 1 Haxo/luM paBHOAEH-
CTBYIOILYIO NPHUIOMKEHHS STHX CHJ:

P;=0,5.0,5.1,05=0,26 rc;
Py=10,5.0,5(1,05 4 1,36) =0,6 1c;
P3=0,5.1(1,36 4-2,7) =2,03 1¢;
Py =0,5.0,5(2,7 + 3,37) =1,52 1¢;
P5=0,5.1(3,37 4-4,7) = 4,04 c;
Pg=10,5.0,5(4,745,4)=2,52 1c;
P;=0,5-0,53 (5,4 - 6,09) = 3,04 1c;
Pg =0,5.0,72 (6,09 4- 5,83) =4,29 7c;
Py =0,5.0,75 (5,83 4+ 6) =4,4 1c;
Pyp=0,5-1(646,3)=6,15 1c;
Py;=0,5.1(6,3 +2,77) = 4,54 1¢;
D\ P =33,43 c.
H. Pacuer no onpedencnuto MOKCUMAAbHOZO y32UBAIOUWEE0 MOMEHTA
rpadoanajaTAIecKAM cmocoGoM mpusefeH Ha puc. 45. Ilo moayueHHmMm
BequuMHAM M KOHCTPYKUHMIO PacCuMTHBAaEM Ha NPOYHOCTh B COOTBETCT-

Bud ¢ raBavu CHaull no mpoexTupoBaHHIO TMAPOTEXHHUECKHX KEJe30-
GeTOHHBIX KOHCTPYKUMM.

TIIPHJIO)KEHHE 6

Ilpamep pacyera 0O HPOFHOSHPOBAHHIO CKOPOCTH CMEIIEHHA Mac-
CHBA-THraHT2 Ha I0/SYYeM OCHOBAHWH,
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Puc. 46. Pacuernas cxeMa MaccHBa-
FHrafTa No NPOr"Ho3HPOBAHHIO CKOPO=
CTH cMemeHmA
& — pacucTHas cXeMa,; 5—5!110])8 axK-
THBHOTO JaBjeHuf; 8- rpaduk on-
pefesieHdst MOIHOCTH AaKTHBHOX 30-
BB

~

& w N

¥

Hcxonmme Rannosle. YNOPHHA NMOAC U3 MACCHBOB-THTAHTOB
(co cGopHoii mapcTpoiikofi), cBoGOAHOR BHICOTOX 12 M npu mHpHHE
noxomwsw B=8,5 m.

PacueTHas cxeMa KOHCTpYKUMHM NOKasaHa Ha puc. 46. Pacuernne
XapaKTEPHCTUKM TPYHTA OCHOBaHAA (IVIMHH); YroJl BHYTDEHHEro TPEHHA
¢®=12°% cpenuas MWIOTHOCTb NMOX BOXOH Yaos==1T/M% KoO3hPHUHEHT
Baskoctd M==0,5-10* 1c-cyT/M2; mpHupalleHHe NOPOra YCTaHOBHBINefHcs
NOJ3Y4EeCTH HAJ BauaJbHHM NOPOroM nossyuectH t=0,

PacgeTHrle xapakrepHCTHKY IPYHTa 3achmku (mecka): yroa BHYT-
penHero TpeHust ¢=30°; cpefHAs NIOTHOCTb B COCTOSIHMH eCTECTBEHHOM
Braxngoctn y=1,7 T/M3% cpemHsii DAOTHOCTL MNOX BOAOH Ysop=
== lT/M3,

Pemenue. OnpexensieM ropusoHTANBHYI0 cany E, AeficTaymomtyo
HAa coopyxenue. BeauamHy 3TOf CHJEL, COOTBETCTBYIOWLYI0 ILIOILALH
SMIOPH AKTHBHOTO AABJEHHS FPYHTA HA-CTEHKY, ONPEAEJSIOT MO IVIABE
CHull no npoeKkTHPOBaHHIO NOJANOPHHX CTeH. BeswuHHa rOPH3OHTA/Ib-
Ho#i cunnt E=45,8 tc.

Oniopy aKTHBHOIO JaBJeHMA TPYHTA CM. HA pHC. 46.
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KacaTenbHEIe HANPAKEHUS B NOAOUIBE CTEHKH:
%= E/B=45,8/8,5 =5,4 1c/m2.
HopMasbHEle HAIPAMKEHHA B MOCKOCTH MOAOLUBE! CTEHH:
0y =97 + Yaasd +2 = 18,9 1c/M2.

MOWHOCT aKTHBHON B30HHI /4 HAXOAUM rpaduueckHM cmocoboM. 3aja-
Bafch PSAOM 3HAUEHHA HCKOMOR BEJHMUYHMHH M INPOM3BOAS MNOCTPOEHHE
rpaduKoB An1s npaBoit ¥ JgeBON YACTH ypaBHEHHS:

2% {arct —B; ——Bh
" E%or ~ 2(12 +(B/2)7]

[To rpadmuky 46 nafineno A=0,75 M. CKOpOCTb CMEILEHHS YNOpHO-
ro nosica onpexesseM 1o dopmyJe

=(s +YHh)igy. U

i 2% B ( v h _
3 a [ p arctg—zh — {9 -|-—--—-2 )tgcp]—
0,75 [ 2.5,4 , 1
=70,5-10¢ [ 3,14 €507 _<18’9+ 2 0’75)0’2126]=

= 0,000105 m/cyr =0,038 m/r = 3,8 cm/r.

TIPHJIO)KEHHE 7

IlpuMep pacueTa Ha AJNMTEABHYIO NPOYHOCTE OJHOAHKEDHOH
IINYHTOBOM CTEHKH.

Hcxonnne aanmnne. leoMeTpHueckHe mapaMeTpH COOpyxe-
gus L=12,6 M, hx=2,35 Mm; H=5,3 m; [=2,05 M. Pacuernas cxema
KOHCTPYKI|HH IIOK23aHA Ha pHC. 47.

HopmatnBHHe XapaKTepHCTHKH IPYHTOB OCHOBAaHMS IOJSyued JeH-
TOYHOM TJHHH MACKOIJIACTAYRON KOHCHCTEHUMH — yroJ BHYTPCHHEro
Tperns @=16° ynesnHOe cuemieEne c=1 1c/M% cpefHAsS ILIOTHOCTH
BO B3BelICHHOM COCTOSIHMH Yran=—0,8 T/M%, kosdduuuent BA3KocTH B
nepHojie ycranoBuBHieficAa mossyuecTH (OWpefieNieH ONHITHHM  NyTeM)
N=2,3:103 1c-cyt/m2

CyranHKa JIerROTO MOPEHHOTO — Yrol BHYTPeHHero TpeHns @==27°,
yAenbHOE choensieHHe =2 Tc/M2%; CPERHAR NJOTHOCTD BO B3BEIIEHHOM
COCTOSIHHA Ysas=1 Tc/M® KOs(OHIHEHT mOCTeNM npH HANPFKEHHOM
COCTOSHMK BOJM3H DpefleNbHOTO (ONMpeAeJeH ONHTHEIM nyTeM) R==
=32 Te/m?

HopMaTHBHHE TIeOTEXHHYECKHE XADAKTEDUCTHKM TIPYHTa 3aCHIKH
(mecok cpexHefi KPyHmHOCTH): YroJl BHYTpeHHero Ttpenusi @¢=29,5° cpea-
HAS IVIOTHOCTb B €CTECTBEHHOM COCTOsHHM Y= 1,6 T/M®; cpefHAs mJiaoT-
HOCTb BO B3BEIICHHOM COCTOSIHHH Yman=1 T/M%,
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tat,+A£=69+1,38=10,3m
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Puc, 47, PacueTHan cxemMa OZHOAHKEPHOR mMNyHTOBOM CTeHEH

2

12,9

L

llensyyan nenmoynas rauna F(x,0) 117

' Y636=08Tc/m%i ,
= =16% C=1T0/m
v-960 Aa.r=0,568; 1,717
S Cyenunox neewud . ~
~Aw-1 4 MOPEHHDIY a;e;l 9 P(x,t)
I gsg =176/ M%;
= =27°; 6=27¢{m

Ag r=0,376; A,=2,56

Pnc. 48. Sniopa aKTHBHOrO JaBJIEGHAS TPYBTA HA OXHOAHREDHYID INIYHTOBYIO

CTeHKY
a — pacueTHas cXeMa; 6 — SmIopa aKTHBHOTO AABJCHEA
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HopmatuBrnas BpeMeHHas SKCH/yaTalHORHaf Harpysxka Ha HOBEpX-
HOCTH 3aCHORN =2 Tc/M2.

Inyur xene306eToHHbH, muockui, tToaumnoi 0,3 M. Mapka Gero-
Ha mmynrTa M300. JKectkocTh HITYHTOBOH CTEHKM (ONpeAe/eHa ONLITHHM
nyrem) EI==6340 tc/m2. Kaacc coopyzxenns — III

Ha puc. 48 mpHBeneHa smiopa aKTHBHOIO M NACCHBHOrO JaBJCHHS
rPyHTa Ha CTEHKY, HocTpoeHHas corsacko CHuIl II-55-79.

Opaunater smoput P(x;, 40 net) smmmcasior mo gopmyne (2).

INepsuit sran pacuera KOHCTPYKUAM Ha HJUTENbHYIO NPOYHOCTD —
onpejenesne 3HaueHnit Qymkumi F(x), B(x) u ®%(x) npu pasnmi-
HHX Beanmuunax x(H) mo rpadmxam ma puc. 9, 10 H HOMorpammam Ha
puc. 11—14 oTmesbHO AAsi NPAMOYTOJBLHOHR H TPEYrOJLHOH COCTaBJAIO-
wux smopu P(x, 0).

HeoGxonuMule AJs HAXOXueHMA QyHEUuA B(x) spauenns Kooddu-
OHEHTOB m JJs NPAMOYrOJLHOE H TPEYroJIbHOH COCTABJASIOMHX SHIOPH
p(x, 0) paBHHE COOTBETCTBEHHO

Mgp = —— (s H )
P40 (L — hy)? L—H.)'

7 .
M= o5 (L— hy); mp=0,844; myp=0,56,

Jlpyrue HCXORHHE COOTHOLIGHHS, SHAUCHAS KOTOPHIX CJGAYET
3HaTh NPH NOJL3OBAHAM FPa()HKaMH ¥ HOMOrpaMMAMH DAcUETHHX (YHK-
uni: p=(L—hx)/H=193 u {JH=0,387. Orsevajolige pasiugHuM Be-
JnunpaM X/H snavemus ¢ynkumit F(x), B(x) m @*(x) npusemeRH B
Tabm. 1.

Ta6auna 1. 3uauenus dyuxumit F(x), B(x), ®* (x)

x/H F (x) B (x) @ (¥)
0,25 1,2/1,7 0,5/1,1 112,5/120,5
0,5 2,5/3,3 1,3/2,2 108,5/110
0,75 3,9/5,3 2,5/3,0 128/112
0,81 4,21/5,2 2,94/3,56 135/113

INlpumeuannue Ilepex m 3a uepToit NpEBEACHH AAHHHE, OTHOCH-
Lyecs COOTBETCTBEHHO K TPEYTOJBHOH M NPSAMOYroJibHOR COCTaBJIAIOMAM
smopH P (x, 0).

OpaunaTts snioput P(X, £) suuHCAsior IO dopmyae (2).

Pesy/bTatTs BHUACKeHHA NpHBEACHH B Tabn. 2.3.4. 3navemns K2 m
¢, vcnoJipsyeMble WPH ONpeNeNicHENM OpAwHaT smiopu P(x, f), pasgm B
paccmaTpuBaeMomM NpuMepe cooTseTcTBeHHO 134,56 Tc B 14600 CyT.

IMocTpoenHass MO NOJYYeHHHIM JaHHEM smopa P(x, 40 ner) Ha
yuacTtke ctenkn H=5,3 M, nokasana Ha puc. 48.
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TaGanna 2. Mpomexyrounnie Beamunnn dopmyart (2)

F - EIKl3¢ { —EIK1%¢
orp | FOGRONE+ | niF o —Bak i+ | En(IFeo—BmIK i+
+®%(x)EL} +®¥(x)El}
0,256 | 713344/764 051 1,43/1,33 0,24/0,26
0,50 | 688051/697 548 1,48/1,46 0,23/0,23
0,75 | 811708/710389 1,25/1,43 0,29/0,239
0,81 | 856071/716 641 1,19/1,42 0,30/0,242
Tab6nuuma 3. Opaunate smopu P(x, f)
P(x, o) P(x, 40 ner)
cocTapiaswlias cocTaBagmomasn
x/H
tpeyroan-| mpamo- | CYMMa | rpeyromn-| mpamo Cymuma
Hast yroJoHasn Has yroaoHaa
0,25 3,94 4,41 8,35 0,% 1,15 2,09
0,50 2,19 4,41 6,6 0,5 1,01 1 51
0,75 0,43 4,41 4,84 0,12 1,05 1,17
0,81 0 4,41 4,41 — 1,07 | 0

Caemyomuii sTanm pacyeTa KOHCTPYKIHH HA JAJHTCIBHYI0 NpPOY-
HOCTb — NOCTpOEHHE SMIOPH H3ruGaommx momentoB AM(x, 40 mer) B
IINYHTOBOY CTeHKe N oNpejelieHHe ankepHOX peakuwu R, (40 Jer).
970 BHEOMHAETCH rpadoaHaNITHICCKAM METOLOM.

Ta6auna 4. Boucaennsie narpysgu P (x, 40 xer)

No cram Boaucnenne Cuaa
1 0,5(1,22+0,68) 1 0,95
2 0,5(1,22+4+1,77)1 1,495
3 0,5(2,15+1,77)0,7 1,372
4 0,5(2,15+2,49)1 2,32
5 0,5(2,49+2,83) 1 2,66
6 0,5(2,83-+3,17) 1
7 0,5(3,17+3,51) 1 3,34
8 0,5(3,5143,71)0,6 2,17
9 0,5(4,69-+4,19)1 4,44
10 0,5(4,19+4,27)0,325 1,37
11 0,5(4,27+4,68) 1,325 5,93
12 0,5(4,68--4,86) 1,325 6,32

13 0,5-0,885-4,86 2,15
14 0,5-2,41.0,44 0,53
15 05(14,19+17, 1831 15,68
16 o,5§17 ,18+18,87)1,05 18,92
17 0,5(18,874-21,15) 1 20,01
18 0,5§21 11542343 1 22,29
19 0.,5(23,43+25,52) 1 24,48
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B paccmarpuBaemom mpumepe M (¥, 40 aer) —47 Te'M, R,
(40 ner) =14,6 Tc (cM. puc. 48).

3navenve uIruCalomiero MOMEHTa, NOAYUCHHOE JAJAf HaYajdbHOrO
MOMEHTa BpeMERH, cocTapisieT 22,5 Tc-M (NpPH NOJyueHHH SMIOD H3TH-
6alomux MOMEHTOB 3aMHIKAlOIHe BEePeBOYHHIX KDHBEIX IPHBENEHH C
yueToM AeficTBHTEbHOA riayOGHHH 3aGHBKA IINYHTOBOf CTEHKH B FpPYHT
Ha KOHKPETHOM O0GbekTe, IPHMEHHUTeJLHO K KOTOPOMY BHIOJHEH pac-
uer). Jlanee pacuer IONyHTa Ha NPOYHOCTL NPOMSBOAMTCH HAa MOMEHT
M=47 tc-M cornacuo raaBe CHull no npoekTmpoBaHmio Xenesobe-
TOHHBIX THJPOTEXHHUCCKHX COODYKeHHH.

IPHJ/IOKEHHE 8

Ilpemep pacuera AWHAMAYECKOH YCTORUMBOCTH OTKOCHOro Gepe-
rOBOrO YKpEIJIeHHS.

Hcxonuue Xanube. PacueTHee mapaMerpn: (=3 M; A=
=45 u; KpyTHsHa oTkoca l:3; ray6uaa Boxm y otkoca H=10 m;
BOJIHA MOAXOAUT K OTKOCY ()DPOHTAJIbHO; CPEHHAs IJIOTHOCTb Marepu-
ala wwTH yYn=2/4 T/uM%, MOAYAbL YNPYrocTH Mareprana At E,=
=1,8-10% 7c/M?, xospdrmument ITyaccona v,==0,15; Tommuna mebenou-
HOf mozroToBKH 2=0,2 M; CpelHAS IJOTHOCTL mEGHA B BoJe Y=
=1 T/M% MOAYJL YOpyrocTd MoAcTmialomero cios Eo=4500 Trc/m?
(ta6n, 1); xospdmmumenr Ilyaccoma v=0,2; rpynt oTKoca — MeJKo-
sepHUCTHIE Necok; miotaocts A=2,67 T/M% cpeamss IJIOTHOCTH B CY-
XOM cocTosHHH Yo==1,57 T/M5;
yros BHYTPEHHEIO TPEHUS Q==

==28° BUGDOKOMNpECCHOHHAS Xa: 5~ / 7
paKTepUCTHKa INecKa Ha puc. 49, - /

Pacuer ycroftumsoct: rpyn- 74"744/
TOBOTO OCHOBAHUS Y / ) 2

1. Tomuury miauTe O ompe- E av /e
nenstem coraacHo <«Mrerpykumn 5| // Z i/
J10 TPOEKTHPOBAHHIO IRAPOTEXHH- S // ZX S 7
UECKHX COOPYXKEHHH, MOJBEPRKEH- 'S o ////
HHX BOJHOBOMY BO3XCACTBUION. S 135 145 155 165 17
Ilonysaem 6=26 m. Ilpumens- &J QT TR T
eMEH METOX pacyeTa ROLYCTHUM, & f § 7>< r J
€C/IM  BBUIOJHAIOTCA CJAeAYIOMye § / §/I77;< &
yCIIoBHA: 8?2 S /F 2

a) A ST

3w By B} (1 —v3}) / X Ll'//

S > 10; / 7 A
E{ 8 (1 — vo) A ol

6) Tommuna nauT He GoJjee 1% = 15 /1_5 17 18
0,5 M; B) KpyTH3H2 OTKOCOB OT Nnomuocms cxenema,T [ m® )
1:2 no 1:5; r) nmoaorocTb BOJH
Afh=8—20. Puc. 49. B;%;;gz;ﬁp:gg:ggaue Xapax-
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Ilnata ¢ pasmepamm 10%10X0,26 M YZOBIETBOPAET YCJIOBHIO
€a», TaK Kak

3.8,14.4500-103 (1 — 0,15?)
1,8.106 (0,26)3 (1 — 0,22)
Mecuanoe OCHOBAaHMe YCTOHWMBG HpH COOMIONEHHA HEPaBEHCTB:

=444>10.

ap <0,6ape ap <1,2a4,0,

rZe @p — MaKCUMAJbHOE YCKOpeHHe KojeGaHHH TIPYHTa OTKOC2 Ha €ro
KOHTaKTe ¢ OOpaTHEM (HABTPOM, M/c?; Qxp.c — KPHTHUECKOE YCKODEHHE
NecKka MO YCIOBHIO €ro CABHUra, M/c% fxp.o — KDUTHIECKOE YCKOpeHHE
IecKa II0 YCJAOBHIO €ro ocajky, M/c2.

Ipu nmaktgennof Tomuupe 8=0,26 M Haxomum YCKOpeHue KoJea-
HUA TPYHTa Ha KOHTaKTe ero ¢ meGeHOWHOA MOXrOTOBKOR mo ¢op-
MyJae

ap=Syr1ry Grpag n® 042 ’

rae: So— yaapHHI MMOYJbC, BO3ACHCTBYIOMHUE Ha MOJOCY MIUPHHOK 1 M
npu (POHTANLHOM NOAXOAE K OTKOCY, OnpefesseMblit no Tabi. 2 s saBucu-
MOCTH OT 3HA4€HHH BHICOTH BOJHE! /i, MOJIOrOCTH BOJHHE A/A, KoTaHresca
yria OTKOCa m M rayGuHH BoAm y coopyxenna H. AMh=15; H=10 u;
h=3 M; m=3, cneposarensno, Sq=0,042 tc; 7, — KO3hdUUMEBT De-
pexofa K NPOCTPAHCTBEHHOR 3ajade, YUHTHBaOIu# pacmpeleseHue
yAapHOre MMIOYJsCa BXOJb OTKOCA B HANPaBJCHEH yPe3a BOAH, Ompee-
agercs mo Tabn. 3 B 3aBUCUMOCTH OT CTOPOHH WWiHTH Bo=10 wM;
r==0,97; r; — koappunHenT, YIUTHBAIOMAA H3MEHeHHe YAApHOrO HM-
nyJisca B 3aBHCAMOCTH OT yrjia HOAXOAA BOJHH K OTEOCY, ONpEfeJsier-
¢ no Taba. 4. Yroa moaxofa BoanH 0=90° ry=1; @;pap — ycKOpe-
HHE, oUpexesieTcsi mO Tpaduky puc, 50 B 3aBHCHMOCTH OT 3afaHHON
TOJIMEKN OAATH § # mokasatess N, BHUYHCAAEMOro mo gopmyae

N =V Ey/E} =V T,8-106/45002 = 66-10—6; arpaq = 38 m/7c5;

n — nonpaBoyHui Koaduunentr n7=135} K;. 3navenus K;— Koap-
tunuenTa 3aTyxanus KoneGaHuil B rpynTe, npHBefeHn muxke. K;=0,55;

n=135V 0,55=135-0,74=0,999~ |; e~04Z=—g—0:4-0.2=0,92;
ap =0,042.0,97-1-38-13.0,92 — 1,42 m/c?.

3nauennua Kosd(dunuenTa saTyxanus KoseGammii B rpynre K;

Teckn:
MEIEBATHIE . . « v + « « o s o s « s o .. 0,55—065
MEJKO3EPHHCTHE . . . + + + » « 4 = » « . . . 05 —0,6
CpefHe- U KPynHO3epHAMCTHE . ., ., . . .. . . 045—0,55
ebenn, rpaBufi meGeHoyHas kpomxa ., . . . 0,35—0,45

KpHTHUeCKO® YCKOpeHHE NECKA MO YCJIOBHIO CABHra BHUACHAETCH
no gopmyae: \

A— g
aKp.c=g—Av—° (l—— é? )cosa;
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m=3; 8=ctg18°26’; tgo =1tg18°26’ =0,333;
cos ¢ == cos 18°26’ = 0,949; tg¢ =tg28° =0,532;
2,67 —1 (l . 0,333
2,67 0,532
ap=1,42>>0,6-2,18 =ayp,c =1,31,

T. €. YCTOAYMBOCTh HOACTHJAIONEro cJofg He ofecneyuBaerTcs s IJH-
Tel pasmepoM 10X10X0,26 M.

2. Ipunumaem pasmepn mmte 10X10X0,3 M, Toraa

ap =0,042.0,97.1-31.13.0,92 = 1,16 m/c% a2, <0,6akp.c

1,16 1,31,
T. €. YCTOAYMBOCTb NMOACTHJAIOIEr0 CJIOS MO YCJIOBHIO casara oGecme-
unBaetcs npy pasmepax mmthl 10X10X0,3 M.
Kpurrueckoe YCKOpeHHe NecKa IO YCJOBHIO OCaiKd ONDECNAETCH
no gopmyne

@ypec =9,81 )0,949——-—2,18 M/c2

@yp.o = (€189 +¢2P) (1 —0,8sina),

rAe ¢y — NONPaBOYHHA Ko3((UUUEHT, YINTHBAOMHA HSMEHEHHE ag B
CBSSH C BO3JcHCTBHEM BOJHOBOR Harpy3kH B HANpaBJIeHUH NO HOpMaJH
K OTKoCY, onpefensiercs no taba 5; m=3, ¢,==0,83; @, — KpuTHIECKOE
YCKOpeHHe KOJeOAHME mecka o YCJOBHIO OCAfKH B OJHOMEPHOH 3ajaue
IpH BePTHKAJbHOM NPUJIOXKEHHH BOSMYMIAIOMEe#l CHAH M OTCYTCTBHEH
BHEINHER MNPUrpysKy Ha TIPYHT, M/c?, ompejenseM no puc. 40 Yo=
=1,57 1c/M% 1 qy=09 wm/c?; ¢c; — KO3(DHANACHT HPONOPIHOHANBHOCTH
m3/rc?; ¢=0,32; 0=18°26"; sin 18°26’=0,316; p — HopMaJpHOE AaBJe-
HHE Ha IDYHT B MOMEHT HaBajia BOJIHH NOJ MaKCHMaJbHOR OpAnHATON
BOJIHOBOrO JaBJjicHAs, Tc/M2, ONpeaensaercs no dopmye

0,67 P
P—%ﬂ + [(Ya— V) 3 + ¥z 2] Cos @,

re Pr max — MaKCHMaJbHaf OpPAWHATA JAaBJeHHS NPH HaBaJe BOJHH
Ha IJHTY B (POHTAJNBHOM NOAXOAE BOJHH K OTKOCY ompegeisercd IO
Ta6j. 6 B 3aBHCHMOCTH OT BHICOTH BOJHE /i, NOJOrOCTE BOJHH Afh,
KOTaHreHCa yria OTKOca /m M TJYyOHBE BORM y coopyxenus H; Afh=
=15; h=3 M; H=10 M; m=3; prmax=D5,21 1c/M?; r3— mompaBou-
HBIA K09 PUIHEHT, YUATHBAIOIKE BIASHAE YUPYIHX CBOACTB MaTepHana
OJUTH B NOACTHJAIONIEr0 CJOS HA BO3HHKAION[EE OT BOJHOBOH Harpysku
IaBJjicHHe B IPyHTe, ompefienseMhi mo rpadury Ha puc. 51 ¢ nomompto
NI0Ka3aTeas f, BHUUC/ASEMOro0 B3 BHpaXeHHAS:

8 3R 0,3 _3/ 71,8106
== _._=0, .
ro b 12, 1.3 12-4500 3%
I’3=|,57;

f=

0,67.5,21-1
LT
Gyp.0 = (0,83-0,9 4 0,32.2,81) (1 —0,8.0,316) = 1,23 m/c%
ap < 1,28,p0;
1,16 <1,2.1,23; 1,16< 1,46,

—_97 -

+[(2,4 — 1) 0,3 +1:0,2] 0,949 = 2,81 Tc/m2.
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Puc. 50. Tpathuk ycropeHus @

Y. €. ycToAYHBOCTL HOACTHJIJIOMEro Cios 1O YCJOBHIO ocaaku obecme-
YHBaeTCA NpH pasmepax mamTH 10X 10X0,3 M.

Pacuer ycToRumBOCTH TrPYHTOBOrO0 oOcHOBaHuf npu 2=0,4 M H
§=0,26 u.

Pacuer npomsBoAHM aHaJOTHYHO pacdety npu 2=0,2 M; Sy=
=0,042 T¢; Grpap =238 M/1c’; r;=0,97; ¢~0494=0_85; r3=1,
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ap =0,042.0,97.1-38.13.0,85 = 1,81 m/c%
ap = 1,31 = 0.6 aKp = l ,3];
~— YCTORUMBOCTL DOACTHJAIOIIETO CJIOS TO YCJOBHIO cABHMra oGecmewd-
Baercd npn pasmepax maute 10X10%0,26 M.
c1=0,83; @y=0,9 M/c% ¢9=0,32; p=38,22 Tc/M%
sin ¢ = 0,316;
@yp.0 =(0,83.0,9 4-0,32.3,22) (1 —0,8-0,316) = 1,33 m/c2,
1,31 <1,2.1,33,

T. €. YCTOHUMBOCTh MOACTHJAIONIETO CJIOA IO YCJOBHI0 Ocaikh obecne-
uuBaeTca Npd pasmepax mamTH 10310<0,26 M.

BrinoJHEHHEIE PACYETH HOKa-

3aJM, 4TO YCJOBHE REHAMHYECKOH r
YCTORYHBOCTY NPH TOJIIHHE VAT 25

8=0,26 M, paccunrannof coriacs 74

HO <«HHCTpyKuuM TO IPOEKTHPO- ]

BaHHIO [HAPOTEXHHAYECKAX COOPY- 2 74
JKeHHH, NOJABEPXKEHHLX BOJHOBO- Z A

MY BO3JZeficTBUIO», HE YHKOBJCTBO- 19

paerca. Ilpu Tofi xe ToMIIAHE 15 ’

oGpargoro ¢mapTpa (2=0,2 M) ' /

GeperoBoe ykpemiexue Gyaer An- : //

HaMpU9eCKH YCTOHYHBHIM IPH TOJ- M

mue mwutkt 8=0,3 M. Ecan 10 TR TR T AT

TONIAHY OGpaTHOrO  (UILTPa
(meGeHOUHON NOATOTOBKH) YBe-
agaars no 0,4 M, TO Geperomoe
VKDENJeHHe NJATaME  TOJIIHH
8=0,26 M OyjerT EAaXOAHTLCA B COCTOAHHH HPEAENbHOTO AHHAMHUYECKOTO
PaBHOBECHS.

Pnc. 51, Tpaduk nokasarens f

Ta6auna 1. Mogyab ynpyrocTs HOACTHAAIOIIEIO CAOS

XapagTepHCTHKAa OCROBAHES Moayab_ ympyro-
OTKOCHOTO KpeIJICHESA ct’, Eo, T0/M?

O6patuwit GuiapTp Tosmmmnok 0,2—0,4 M M0 MEJKO- 4000—6500
3epPHHCTOMY BOZOHACHIIEHHOMY IECKY

To %e, N0 CPEJHE3CPHACTOMY HECKY 5000—7500
ITecku:
AEJIeBaThe BOLOHACKHIIIGHHBIE 2300—4300
MEJIRO3EPHUCTHE BOZOHACHILIEHHRIE 3000—6000
cpenuell KPYNHOCTH, KPYNHKE H IPaBEIHCTHE 5000—7500
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Tab6aunna 2. 3uauenus yAapHoro MMny.Jasca

Yzapuslii gMOyasc S, TC, OPE BRICOTE BOJHH 7, M

Cay6ana
no:xorci'nlx; BOMH ¥ CO-
BoumK! A opy=enus 1 1,5 2 2,5 3 3,5 4
Koranrenc yria orkoca m=2,5

5 0,0046 0,0096 0,0171 0,0275 0,0382 0,0523 0,0666
8 0,0046 0,0096 0,0171 0,0275 0,0385 0,0530 0,0674

3 10 0,0046 0,0096 0,0171 0,0275 0,0387 0,0534 0,068
15 0,0046 0,0096 0,0171 0,0275 0,0387 0,0535 06,0683
5 0,0048 0,0107 0,0184 0,0283 0,0405 0,0534 0,0684

10 8 0,0048 0,0107 0,0186 0,0286 0,0407 0,0543 0,0698
10 0,0048 0,0107 0,0186 0,0286 0,0408 0,0547 0,0703
15 0,0048 0,0107 0,0186 0,0286 0,0408 0,0548 0,0706
5 0,005 0,011 0,0188 0,0287 0,041 0,055 0,071

12 8 0,005 0,0111 0,0189 0,0292 0,0414 0,0564 0,0718
10 0,005 0,0111 0,019 0,0294 0,0416 0,0567 0,0723
15 0,005 0,0111 0,019 0,0294 0,0416 0,0568 0,0725
3 0,0052 0,0112 0,019 0,0292 0,0416 0,0567 0,073

15 8 0,0052 0,0114 0,0194 0,0298 0,042 0,0572 0,0742
10 0,0052 0,0114 0,0194 0,03 0,0422 0,0575 0,075
15 0,0052 0,0114 0,0194 0,03 0,0422 0,0576 0,0753
5 0,0055 0,0121 0,0209 0,0320 0,0448 0,061 0,0785

20 8 0,0055 0,0122 0,0213 0,0328 0,0458 0,062 0,08

< 10 0,0055 0,0122 0,0213 0,0329 0,0466 0,0625 0,0807
15 0,0055 0,0122 0,0213 0,0329 0,047 0,0628 0,081
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Koraurenc yraa otkoca m—3

5 0,0046 0,01 0,0176 0,0273 0,0384 0,0509 0,0634

8 8 0,0046 0,01 0,0176 0,0273 0,0387 0,0515 0,0652
10 0,0046 0,01 0,0176 0,0273 0,0388 0,0517 0,0659

15 0,0046 0,01 0,0176 0,0273 0,0388 0,0518 0,0661

5 0,0048 0,0107 0,0185 0,0281 0,0397 0,0529 0,067
" 8 0,0048 0,0107 0,0189 0,0284 0,0403 0,0536 0,0685
10 0,0048 0.0107 0,0189 0,0284 0,0406 0,0543 0,0689

15 0,0048 0,0107 0,0189 0,0284 0,0406 0,0543 0,0692
5 0,085 0,011 0,0188 0,0284 0,0409 0,0547 0,0698

(2 8 0,005 0,011 0,0189 0,0291 0,0412 0,0558 0,0713
10 0,005 0,011 0,019 0,0292 0,0414 0,0563 0,0717

15 0,005 0,011 0,019 0,0292 0,0414 0,0564 0,072

5 0,0051 0,0111 0,019 0,019 0,0415 0,0562 0,072

5 8 0,0052 0,0113 0,0193 0,0297 0,0418 0,0569 0,0738
10 0,0052 0,0114 0,0194 0,03 0,042 0,0571 0,0745

15 0,0052 0,0114 0,0194 0,03 0,042 0,0572 0,0747

5 0,0055 0,012 0,0209 0,0316 0,044 0,0605 0,078

920 8 0,0055 0,0121 0,0213 0,0326 0,0456 0,0615 0.0796
10 0,0055 0,0121 0,0213 0,0327 0,0462 0,062 0,0802
15 0,0055 0,0121 0,0213 0,0327 0,0465 0,0622 0,0805




I podossicenue Taba. 2
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I'ny6ana Ynmapauit mMuyasc Sy, Tc, IPU BHCOTE BOJIHEI k, M
ITonorocts BOZXH ¥V CO-
Boxmsl Afh opyxeunn H, 1 15 2 2,6 3 3.5 4
Koranrenc yraa orkoca m==4

5 0,0044 0,0092 0,0167 0,0242 0,0337 0,0437 0,055
8 0,0044 0,0092 0,0167 0,0242 0,0340 0,0445 0,0563
8 10 0,0044 0,0092 0,0167 0,0242 0,034 0,045 0,0566
15 0,0044 0,0092 0,0167 0,0242 0,034 0,045 0,0568

5 0,0046 0,0102 0,0173 0,0253 0,0348 0,046 0,057

10 8 0,0046 0,0102 0,0175 0,0263 0,0355 0,0469 0,058
10 0,0046 0,0102 0,0175 0,0266 0,0357 0,0473 0,0587

15 0,0046 0,0102 | 0,0175 0,0266 0,0358 0,0475 0,059
5 0,0048 0,0102 0,0176 0,0272 0,0361 0,0469 0,0589
12 8 0,0048 0,0106 0,0179 0,0276 0,0366 0,0477 0,0598
10 0,0048 0,0106 0,0179 0,0278 0,0368 0,0482 0,0603
15 0,0048 0,0106 0,0179 0,0278 0,037 0,0485 0,0605
5 0,005 0,0109 0,0184 0,028 0,0368 0,0486 0,0605
15 8 0,005 0,011 0,0186 0,0289 0,0379 0,0493 0,0615
10 0,005 0,011 0,0187 0,0291 0,0385 0,0498 0,0618

15 0,005 0,011 0,0187 0,0292 0,0386 0,05 0,062

5 0,0052 0,0116 0,0202 0,0301 0,04 0,052 0,069
20 8 0,0052 0,0116 0,0206 0,0311 0,0411 0,0535 0,0705
10 0,0052 0,0116 0,0208 0,0315 0,042 0,0542 0,0714

15 0,0052 0,0116 0,0208 0,0316 0,0423 0,0544 0,072




Ta6auna 3. 3navenusn xoshduuuenta ry

C
m?:’,:”‘ii',’ M n nn?l?r?(g? M n nn(ri;g‘l)}%? M n
-5 I 14 0,91 24 0,74
6 0,99 16 0,88 26 0,71
8 0,98 18 0,84 28 0,68
10 0,97 20 0,80 30 0,66
12 0,9 292 0,77 32 0,64
Ta6anna 4 3uauenns Koapbuuuenra rp
Kosddunuent 73 Ipm yrae mopxoZa BOAHE O, rpax
Bericora
zoams, h, u 55 60 | s | 70 | 5 | s0o | 8 | o
I 0,72 10,7 0,8 (0,8410,88)]0,92]0,9 1
2 0,6 0,66 {0,7210,771 0,83 | 0,80 | 0,94 1
3 0,54 { 0,6 0,6710,741}10,8 |0,8710,93 1
4 0,5 0,56 0,64 |0,71]10,78 | 0,85 | 0,93 1

Ta6aunua 5. 3nauennss NOMPaBOMHOrQ KOadpuuuenta c,

Kpyrusza orxoca 1:2 I 1:25 1:3 1:4 1:5
Cl l 0’77 0’8 0’83 0 ’85 0.87
Ta6auna 6. HaBaenne napaia BodHK Py max, TC/M2

T'ny6zna Bricota BOMEHH £, M
Ioaorocis BOJIHE!
BOJIHB! ¥ coopy-
AR xenna H, 1 1,6 2 2,6 3 3,6 4
M
Koranrenc yraa orxoca m=2,5
5 1,71 {2,586 | 3,32 | 4,09 | 4,83 { 5,38 | 6,07
8 8 1,71 | 2,56 | 3,38 | 4,17 4,91 | 5,6 | 6,27
10 1,71 2,56 | 3,38 | 4,17 | 4,91 | 5,68 | 6,35
15 1,71 | 2,56 | 3,38 | 4,1 4,911 5,71 ,42
5 1,71 1 2,56 | 3,35 | 4,09 | 4,83 | 5,46 | 6,11
10 8 1,72 1 2,57 13,39 | 4,18 | 4,92 | 5,62 { 6,29
10 1,721 2,57 | 3,39 | 4,18 | 4,92 | 5,69 | 6,36
15 1,72 | 2,567 | 3,39 | 4,18 4,92 | 5,71 | 6,42




3,6

ITpodoascenue raba. 6

5,22 16,07 | 6,76

2,6

,»3 | 5,16 | 5,88 | 6,57
»3815,1915,99 16,66

Bricora Boamm 4, M

56 | 4

1,6

7413

»

87 | 2

1,86 | 2,73 | 3,64 | 4,28 | 5,09 | 5,76 | 6,48

1,87 12,74 | 3,62 | 4,4

1,87 12,74 13,69 | 4

Tay6una
BOJHB
¥ coopy-
Xenusa H,
M

5
8
10
15

IToxnorocrs
BOJIHE!
Ak

12

15

20

6,82

5,94 | 6,51
6,08 | 6,68
6,21

6,26 | 6,96
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Kotarrenc yraa oTkoca m=3

10
12
15
20




podoaxeenue raba. 6

Taybuna Buicora BONHR B, M
Toanorocin BOJARB
b | denmnl, | 1| 15| 2 26 | 8 | 35| 4
M
Ko'ranrenc oTkoca m=4
5 1,91 2,76 | 3,59 | 4,32 | 4,9 | 5,53 | 6,1
8 8 1,91 2,773,6 [(4,38]5,06|5,7 |6,3
10 1,012,771 3,6 | 4,38 5,08 5,76 | 6,37
15 1,912,771 3,6 | 4,38} 5,11 5,79 6,43
5 1,922,8 {3,624,32|4,9 ] 5,5316,12
10 8 1,92(2,8213,63 | 4,42 { 5,15 5,73 | 6,32
10 1,9212,8213,6414,42]5,16|5,8 |6,4
15 1,92| 2,82 3,64 |4,441]5,17| 5,9 | 6,5
5 1,9512,8213,6314,321}4,97}|5,55 | 6,14
12 8 1195 2’85 3,7 4’43 5115 5.75 G|35
10 1,95 2,86 | 3,7 | 4,4415,2 | 5,86 | 6,46
15 1,9512,86| 3,7 |4,4515,28}5,97 | 6,58
5 2 2,8013,65|4,33|5,001 5,6 [6,I8
15 8 2,0212,9213,7614,53!5,2 |5,8416,43
10 2,02]12,9|3,82}|4,6 |5,33) 5,93]| 6,63
15 2,0212,9613,82)4,63]5,39|6,09|6,71
5 2,1213,0613,8 14,5515,1715,8 | 6,42
20 8 2,1313,0813,92)4,661|5,29] 5,991 6,62
10 2,1313,11 3,98{4,7715,3816,13 6,8
15 2,13}13,18(4,04]4,7815,46 6,22 (6,9

IPHJIO)KEHHE 9

IIpumep pacuera ycToAUHBOCTH IPYHTOBOrO OCHOB2HHA.

Hcxonnse naHHue, Pacuernas BEICOTA BOJHH A=2 M; pac-
yeTHA! AJWHA BOJHH A=30 M; HECOK MEJKO3epHHCTH; KPyTH3Ha OT-
Koca, 3ajaBaeMasi KOTaH[€HCOM YIVIa OTKOCZ K IODH3OHTY m==3; IHA-
TH B3 MOHOJMHTHOTrO GeToHa, pasMepoM 10X 10 M mHa meGeHounoir mOA-
rotoBke Op;==0,2 M.

Onpepenenne ToMMUAB MINTH. MuHUMAaJIbHAS AOMYCTHMAs TOANIHHA

winTH, 8py, CM, U3 yCHOBHS YCTOAYHBOCTE IpYHTa OCHOBAHUA ONpEXe-
NAeTCA B 3aBHCHMOCTH:

Ba = (ah + b \) b,
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rae h— BHCOTA BOAHH, k=2 M; A — Asutts sonmer, A=30 &; @ m b—
K0 pAMUEHTH, ONpeAC/AseMbIE N0 SABHCHMOCTAM: @=C4— Csb; b=¢,+
+ (cz—csh)

(r@e c—cs— KO3(pduNAEHTH, onpegeasemue no Tabm 1 ¢,=0,37,
¢—0,11, ¢3=0,015; ¢;=12; B3cs=19,06); b=0,37-+(0,11—0,015)X
X2)2=0,63; 4=12,53—19,06-0,563=2,43;

km — K03 QANMEHT, YUNTHIBAIOMKA TOJMEHY WeGeHOYROH NOATOTOBKH,
O — onpefiensieTca U3 ycaosmii:

a; HOPH OTCYTCTBHH IOATOTOBKR Om=0; km;=0,95+0,075 v £, rae h, m;
6) mpu dm=0,1 u 0,2 M, En=1, km=1/(1+2,85)—0,015 A/Ar-}cs,
(rze k, ¥ €3 — Ko3thdunuenTH, ompesenneMue no Tabl 2, cg=0,91).

Ecan kpy, onpenensemuii Do dopmyse Hs yeaosus 6, moayumics Go-
Jee I, To B pacueT caenyer 6paTh km=1 npu 0m=0,2 M:

b = 1/(2 +2,85) — 0,015 30/2 40,91 =0,89;

Bz = (2,432 4-0,53-30) 0,89 = 18,5 cm =20 cm.

TnanoBHii pasmep INHTH YAOBJETBODHET PACueTHO# cxeme.

Ta6auna 1. 3navenne Kosddunuenros c;—Cs

NneBaThie necku

m 1 (4] Cy Cq Cs

2 0,62 0,39 0,06 10,82 9,01
2,5 0,42 0,2 0,03 11,24 12,87
3 0,37 0,12 0,02 11,65 16,84
3,5 0,37 0,11 0,02 12,04 20,04
4 0,37 0,08 0,01 12,8 23,74

m [ Ca (£ s Cs
2 0,51 0,31 0,05 11,53 10,09
2,5 0,36 0,17 0,02 11,58 14,24

0,37 0,11 0,015 12,53 19,06
3,5 0,36 0,09 0,01 11,15 18,42
4 0,37 0,08 0,01 13,56 25,38




ITpodosscenue Tada. 1

CpeZlHesepHUCTRIE HNECKH

m £ Cs 4] Ca Cy

2 0,39 0,22 0,03 10,75 11,19
2,5 0,37 0,13 0,02 11,48 16,12
3 0,34 0,12 0,02 11,53 18,95
3,5 0,35 0,09 0,01 11,87 | 21,69
4 0,36 0,08 0,01 12,59 25,16

Tab6auuwa 2. 3uavenne xosdduunenra cg

m 2 2,5 3 3,5 4

cg 0,845 0,88 0,91 0,94 0,9

I'panunE! HCNONB3OBAKHS METOXA pacuera.

I. PopMyNH MO OmpefeNeHHI0 TOJNIIHHE! NJMT HPHTOAHH JJsA pac-
ueTa Jkene3ofeTONHHX MJM GeTOHHHX IJMT, pasMEPH KOTOPHIX B Ham-
paBJieHuy, NEPNeHANKYJNAPHOM ype3y BOAH Bua, He Menee 12-KpaTHoii
TOJNIIUHKE IJIATH.

2. Brogumuie B (opMyny napaMeTpH BOJHH JOJXKHH OHTh B CJe-
AYyOImMHUX TPaHANax: BHCOTAa BOJH A=05—4 M; mojgorocTs Boam A/k
7—18 .

Ina RpyTHX OTKOCOB m=S2,5, CIOXEHHHX NHJEBATHME NECKaMH,
BEICOTA BOJIHBEL OrpaHndeHa 3,6 M.

3. Pacuery nmojjeXuT SallATA OTKOCOB, CJOMNKEHHHX NECIAHHIM
IPYHTOM, 4 HKMEHHO NBVIEBATHMH, MEIKO3CPHHCTHIME H CPeAHE3epHHC-
TRIMH TeckaM® no rpapanue CHnIl 11-15-74, xpytusma orxoca m
JIOJIKHA HAXOAHTBCA B npeaenax 0T m=2 no m=4, Toimuea a0
meGeHOUHOR NOATOTOBKH He AQMXKHA GRTh Gosee 20 cM.
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