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PernamentupoBan Nopsilok pacyera M Bui6opa Kpenei
BLIDAGOTOK YroJIbHbIX LIAXT, HAXOASMIMXCA BHE 30HHI BJIMSIHHS
O4YHMCTHBIX paGoT npH pa3paboTke OAHHOUHBLIX H COAMMKEHHBIX
NOJIOFHX, HAKMIOHHBIX, KPYTOHAKJOHHBIX M KPYTBIX IJIACTOB.

B noanoM coorBetcTBHH ¢ Hacrosieir HucTpykunuelt Bo
BHHWUMH paspabGorana nporpamma gis IBM. Bxonune na-
paMeTpnl B NporpaMMy AJsl KOHKPETHbIX YCJOBHH ILAXTH HJH
rpynHb MaxT JOKHbI ObiTh COIJIacOBaHbl TEXHHYECKHM py-
koBoacteoM npennpusitiii ¢ BHUMMH. INoabsoBasne apyrumu
nporpaMMamu no gaHHoit MHCTpyKuuu He paspemaercs.

Ipumenenne MHCTpyKunn o6s3aTelbHO Ha BCEX YTONbHBIX
waxtax. C BBeJlcHHEM ee B JeHCTBHe oTMeHsierca MHCTpyKuHs
10 BbLIGOPY PaMHON MeTaJlJIHueCKOH NOAATIHBOH KpenH FopHbiX
Boipa6otok (J1.: BHUMH, 1986).
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l. OBJIACTb H YCJNOBHS NPHMEHEHHWS HHCTPYKUHH

1. VIHCTpyKUHuAa pacnpocTpaHsAeTcsl Ha FOPU30HTAa/bHblE H HAKJIOH-
Hble (C yrjioM najgesnus no 35°) BeipaGOTKH LUHPHHOH B cBeTy He 60-
Jee 6 M, ceueHueM 10 20 M%, ¢ OGHIM PACIOIOKEHHEM OTHOCHTEIBHO
3a/leraHysl NOPOJ, NpH OOLIYHBIX crmoco6ax NMPOXOAKH H KpenJeHHs
BbIpa6oTOK, Ha ray6une no 1200 m, npH pasjH4YHBIX OecCIeNHKOBbIX
cnoco6ax oxpaHbsl BhIpabOTOK.

B ycioBHSIX, OTIHYAIOUIUXCSI OT YKa3aHHBIX, H B YaCTHOCTH, MpH
UIHpHHE BRIPa6OTKH OT 6 10 8 M, ceuennn 6oaee 20 Mm%, ray6uHe pacno-
Jgoxenusi cabiie 1200 M ¥ nMpH C/I0€BOH BHIEMKE MOHIHBIX HOJOTHX
MJiacTOB, BHIOOP Kpenu NoJiKeH NMPOM3BOJHTbCA Ha OCHOBAHHH WHCT-
PYKTHBHO-METOLHUYECKHX JAOKYMEHTOB, a MPH HX OTCYTCTBHH — Ha
ocHoBaHuH pekomenganniit BHUMM n 6accelinoBbix TeXHOIOMHYECKHX
HUH.

2. Tlo UucTpykuuH Kpenb BHIOHPAIOT U3 pacyera HaleXHOro Nnoj-
JepxKaHHSl KpOBJH OT o6pyuleHHsi. Meponpusatus no 6opn6e ¢ my-
YyeHHEM MOPOJ B BhIpaboTKax clielyeT NPUHHMATbL COIVIaCHO pasfeny
VIII u npuaosxkenusam 1.7; 3; 4, a Takike Ha OCHOBAHUH AeHCTBYIOLLHX
HHCTPYKTHBHO-METOAHUECKHX JOKYMEHTOB H PEKOMeH1al il clielHaJliu-
3WpOBaHHBIX OpraHM3aluil.

3. UHerpykuusi pacnmpocTpaHsercs Ha KpenH, COOTBeTCTBYIOLHe
YTBEDPKACHHBIM TEXHHUECKUM YycHOBHSIM. IIpuMeHeHHe APYrux, B TOM
yucje HOBBIX Kpenei 10 YTBEPXAEHHS YCJOBHE nonyckaercs IO
cornacoBanuio ¢ UI'J] um. A. A. CKOYHHCKOTO.

[Tpumeuanue. HHerpykunsi cocrasieHa Ha ocHoBawun CHull [1-94-80
«ITloazemubie ropHoie Boipaborku» (M.: Crpoituanar, 1982); «PykoBoscTBa N0 MPOEKTH-
POBAHMIO MOA3EMHBIX COPHBIX BbIpaboTOK M pacuery kpemnus' (M.: Crpoiinsmar, 1983);
«¥YKa3zaHuil M0 palHOHAJBHOMY PACMOJIOXKEHHIO, OXPaHe U NOJJIePKAHUIO TOPHBLIX BbIpa-
6orok Ha yroabubix waxrtax CCCP» (JI.: BHUMHMH, 1985) u «lIporpeccuBnbix nacrnop-
TOB KpEIUIeHHS, OXpaHbl H NOJJePKAaHHS TNOATOTOBHTEJbHBIX BHpPaGoTOK NMpH Geclie-
JHKOBOH TeXHOJIOrHH OTPabOTKH yroubHbiXx miactoB» (J1.: BHHUMMH, 1985).

[lpu nosb3oBanuu HMHcrpykuueil Heo6xonuMO cobsiogaTh TpeGOBaHUS MO TEXHO-
JIOTHH BO3Be[IeHHsI KPEenH BLIPaGOTOK, H3J0KeHHbIe B «OTpac/ieBofi HHCTPYKUHH 1O TPH-
MEHEHHIO PAMHLIX H aHKEPHBIX Kpeneft B NOATOTOBHTENbHEIX BHIPAGOTKAX YroJbHBIX
u caanuesblx mwaxt» (M.: UT'J um. A. A, Ckounnckoro, 1985).



Il. OCHOBHbIE HCXOJAHbIE JJAHHBIE
H PACYETHDBIE NMOJIO)KEHHA

4. Topsinok BbHGOpa pa3MepoOB CedeHHH M pacdyeTa napamerpoB
KpenH AJsi KOHKPeTHOR ropHo# BbIpaGOTKH CJIeLyIOL{HHA:

a) BHIGHPAIOT pa3sMeph PacYeTHOrO HOMEPEYHOTrO CEYEHHs: BhIpa-
GOTKH B CBETY, YYHThIBas TpeOOBaHHA MO YCJIOBHSIM TPaHCNOPTa,
BEHTHJISILIHH, BOAOOT/IHBA H OOHLIHE KOMIIOHOBOYHbIE DELLEHHS;

6) npHOJIHXEHHO ONpPEeAeNsIOT pa3MepPHl NOMEepPeyHOro CedyeHus
BbipaGOTKH B NPOXOJKE C YHeTOM TOJIUHHB H NMOJATJIHBOCTH KpE€NH
H TOJUIMHB 3a6yTOBOYHOro MarepHasa. [lJIsi 3TOro yBeJHYHBAIOT
NPHHSATHIE pa3mMepbl IONePeYHOro ceyeHHst BHIpaGoTKH B cBeTy Ha 0,6 M
no mupHHe ¥ Ha 0,5 M no BuicoTe;

B) PAacCUHTHIBAIOT OXHAaeMbie CMelleHHs Nopoj aAxubdepeHHpo-
BAHHO B KpoBJie, 60Kax H NouBe BHIPAGOTKH C YY€TOM BJIHSIHHS reo-
JIOTHYEeCKHX H TOPHO-TeXHHYECKHX (paKTOpOB. MeToiHKa pacyera HaJo-
JKeHa jaJee;

F) 1O BejJHYHHE MAaKCHMaJbHBIX CMelIeHHH [OpOXA Ha KOHType
BLIPaGOTKH ONpeAe]sioT HOPMATHBHYI0O H pacuyéTHYI0 HarpyskH Ha
Kpenb, BHIOHPAIOT €€ THN, KOHCTPYKIHIO H C YYeTOM CONPOTHBJIEHHS
paMHOH KpenH pacCYMTHIBAIOT IJIOTHOCTb YCTAHOBKH;

/) €CJH CMellleHHsI NOPOAbl NMOUBH Gojiee NOMYCTHMOMH BeJIHYHHbI
N0 TEXHOJIOrHYeCKHM TPeGOBAaHHAM, TO HeOOXOAMMBI MepONpPHATHS
no yMeHbUIEHHIO CMelleHHH NMOpOox (MoApbIBKA, 06paTHHIH CBOJ, aHKe-
poBaHHe, yPOUYHEHHE OPOA, pa3rpy3ka MacCHBa H T. I.);

€) C YyUeTOM pacueTHbIX CMelleHHH MOPOJ H MJIOTHOCTH YCTAHOBKH
Kpenu, a Takxe JAOMNONHHTEJbHBIX MEPONPUATHA MO YMEeHbLIEHHIO
cMelleHH# nopo onpeneasiioT NOAATIHBOCTb KPENH A H OKOHYaTEJIbHO
yCTaHaBJHBAIOT HeOOXOAHMMbie pa3Mephbl CeueHusi BbipaGOTKH B ApO-
XOjIKe MyTeM yBeJHYEHHSI Pa3MepPoB B CBETY Ha 3HaueHHe A;

)K) M0 THMOBBLIM APOEKTaM BHIPAbOTOK C yueToM TpeGyeMhix pas-
MEPOB B CBETY M B MPOXOJKe BHIOMPAIOT HanboJiee GJIH3KOE ceueHue
BbLIPAGOTKH.

5. Iny6uHy pacnosioxkeHdst BHpaOGOTKH OT noBepXHOCTH H mpH-
HHMaIOT PaBHOH (PAKTHUECKOMY 3HA4YeHHIO. [lj18 HaK/JOHHBIX BbIpa6o-
TOK mapameTp H NMPHHHMAIOT NO y4acTKaM NPH H3MEHEHHH FJyGHHBI
Ha 50 m.

6. PacueTHoe CONMPOTHBJIEHHE CXKATHIO CJIOEB MOPOJ B MacCHBe
ONpenessiioT C YUeTOM HapyILIeHHOCTH MaccHBa no dopmy.e:

R. = Rk, (1



rie R —-cpenHee 3HaueHHEe CONPOTHBJIEHHA MOPOJ ONHOOCHOMY CXKa-
THIO B ofpasie, YyCTaHABJHBaeMoe [0 pe3yJbTaTaM HCNBITAHHA MPH
€CTECTBEHHOH BJAXKHOCTH NOPOA, a AJs OGBOAHEHHHX mHopoj — Mo
pe3yJabTaTaM MCNBITAHHA 00pa3noB BO BJaaXHOM cocTosHuH. (IIpu
onpeAesieHHH NPOYHOCTH NMOPOJ C MOMOLIBIO KO3 dHUHEHTAa KPENOCTH
no M. M. TlporoabsikoHoBY | nepecyer B MIla nponsBoasit no ¢popmy.ie:

= 10f. QPopmysa cnpaBeasHBa NpH f = 3); Kc— xoapduunenr,
quusaloumu HapyIEeHHOCTb MAacCCHBA MOPOA.

3HaueHusi k. onpenensioT B 3aBHCHMOCTH OT TE€KTOHHYECKOH Ha-
PYLIEHHOCTH MeCTa HMX paclloiOXeHWss B COOTBETCTBHH ¢ Tabua. 1.

Ta6aupga |

TeKTOHHYECKAA HAPYWIEHHOCTh MECTa PACONONKEHHS] BHPaGOTKH L

[lankaTuBHbIE HapymieHHsl ¢ paginycoM Gosee 300 M HIH JH3BIOHKTHBHbIE —
Ha paccTosiiuu cebile 4N (N — HOpMaJIbHas aurmmyna Hapymelmu no ‘
10 M), T. e. BHe 30HH BJIHSAHKHS HADYIUeHHA . . . . .o 0,9

TlinkaTHBHbE HapylieRHs ¢ paguycoM ot 300 ao 100 M Hau B 30He BAHAHHA
M3 BIOHKTHBHOTO HapYilleHHsl Ha PAacCTOSTHUAX OT Hero 4N ... IN.. . . . 0,6

HenocpeacTBeHHO B NH3BIOHKTHBHHIX HapyIUEHUsAX HA PACCTORHHAX OT HHX
medee | N, B TOM yHc/ie B 3aMKaX TEKTOHHYECKHX uapymeﬂnn U Ha yqacrxax
X mepecededudm . . . . . . . . . . . . L. 0,3

Ilpu onpenenennn R. A/151 BoipaGOTOK, PACNIOJOXEHHbIX B MJIACTHY-
HbIX MJIMHACTBIX W B MHOrOJIETHEMEP3JIbiX MOPOAax, cJeAyeT NPHHH-
Mmatb k. = 1.

7. B cayyae MIHTEJNbHOH TEXHOJOrHYeCKOH OGBONHEHHOCTH CYXHX
BHIPaGOTOK (HanpHMep, 3aTONJIEHHE) CONPOTHBJEHHE NOPOA CXKaTHIO
CHHXXAIOT JIJIS TECYaHHKOB, aJIEBPOJIHTOB H apPTHJJHTOB COOTBETCTBEHHO
Ha 20, 40 u 50 %.

8. PacuerHoe ¢onpoTuBJEHHE HOPOA CKATHIO R OTIpefeNsIoT C yye-
TOM BMELAOIHX BHpaboTKy cjoeB (n/1acToB), 3aJeraloiix Ha pac-
CTOSIHHSIX OT KOHTypa CeueHHs BbIpaGOTKH B Kpomhe 1,5b, B nmouse
16 (b — wnpuna BupaGOTKH, M), a B 60Kax NpH NOJOrOM H HAKJIOH-
HOM MaJEHHM MO BLICOTE BHIPAGOTKH, NPH KPYTOHAKJOHHOM H Kpy-
TOM — Ha paccrosiHuH 1& (puc. 1).

YcpenHeHHOe 3HaUYeHHe PACYETHOr0 CONPOTHBJIEHHS NMOPOJ, CXKATHIO
onpeneasioT no popmyae:

R.,mi + R,ms + --- 4+ R, ma @
my +me+ --- +my > )

rae R, ..., R, — pacueTHoe CONpOTHBJIEHHE CJIOEB MOPOJ CXKa-
taio, MIla; m,, ..., m, — MOWHOCTb CNOEB MOPOA, M

Jlnsi BoipabOTOK, MPOBEAEHHBIX MO HANJIaCTOBAHHIO B YCJOBHAX
NOJIOTHX H HAKJOHHHX IUIACTOB M BKPECT HAIIACTOBAHHSA TpPH JIOGOM
3a/ieraHuH, R cp onpenensior no gopmylie (2) s KpoBJH C OXBATOM

Rc. cp —

5
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Puc. 1. Cxemsl K onpeneeHHio PacieTHOTO CONPOTHBACHHS NOPOA CHATHIO!

a — noJoroe ¥ HakJoHHOoe, 6 — KPYTOHAKJIOHHOE U KPYTO€e naneHue

NOpOA NO BEPTHKAJNbHOH JHUHHH [—2, s NOYBBl — MO JUHHM 3—4,
AJi 6OKOB — C yCpeLHEeHHEM MO JUHHAM 5—6 u 7—8 (cm. puc. |, a).

Jlsist BbIpabOTOK, NPOBENEHHbIX HO HAMIaCTOBAHUIO B YCJOBHAX
KPYTOHAK/JIOHHOTO M KpPYTOrO NajeHHsl NJacTOB, Rc ¢p ONpenensiior
Takxe 1o ¢opmysae (2) ¢ OXBaTOM MOPOA AJs1 KPOBJH N0 JIMHUAM
1—2un I'—2', nns nouBsl 3—4 u 3'—4’, 019 GOKOB MO JHHHAM 2—5 H
3—6 uan 2’—5’ n 3’—6’ Ansi KaxXIOH CTOPOHBI BHIPAGOTKH OTAENbHO
(cMm. puc. 1, 6).

Tlpumeuanus: a. Ecid B KpoBiae WM moyse BHPaBOTKH 3adieraer CJoi
OAHOPOAHLIX NOPOJ MOILHOCTBIO 2 M H Goslee, TO pacyeT NMPOH3BOAAT MO (raKTHUECKO#

MPOYHOCTH 3THX cJoeB 6e3 yyera NOPOA, PACNO/IOKEHHBIX Bhlllle (B KPOBje) MM HHKE
(B MouyBe) 3TOro cJjos.

6. B cayuyasix peskoro HaMeHeRMs JIMTOXOTHYECKOr O COCTABa TIOPO/ KPOBJH (B 30HAX
pasMbiBOB) HEOGXONHMO pacueT HX CMeLleHHH NPOH3BOAHTbL C YYETOM H3MeHHBLIEHCSH
APOYHOCTH COrjlacHo n. 8.

B. Ilpu Gosbuiux pas6pocax 3HauyeHHd m W R., NPHBOLHMBIX B CTPYKTYPHO-
reojIOrHYeCKHX KOJIOHKAaX, HeOGXOAHMO NPHHHMATb CPelHHEe 3HAUCHHS, €C/IH HEBO3MOX-
HO MX YTOUHHUTD.

9. PacueTHoe conpoTHBJEeHHE NOPOA CHKATHIO NO JJIHHE BHIPAOOTKH
onpenessiioT UCXOASl U3 e€e pasjie/ieHHsi Ha Y4acTKH ¢ yueTom Tpe6o-
BaHHH:

K OJHOMY y4YacCTKy OTHOCSIT BCe IepeceKaemble BHIPAGOTKOH CJIOH
(nnacTel) MouiHOCTBIO Gosee 0,5 M, 3HaueHHST R. KOTOpbIX KoJe6-
Jiotcss B npenesnax no 30 %; nas atoro yuactka Recp Onpenensior
no ¢opmyJae (2);

npH OOBbeAHHEHHH CMEXHBIX YYaCTKOB, 3HA4YeHHS] Rc ., KOTOPHIX
oriHualoress Gojiee yem Ha 30 9%, R o OOBeRHHEHHOTO y4yacTka

clefyeT NIPHHHMATb 1O HAHMEHbIIEMY 3HAYEHHIO R p O0bEIHHAEMbIX
YYaCTKOB.
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10. Ona BbipaGOTOK, HaXOASILLHXCSl B 30HE BJHMSIHHS OYHCTHBIX
paboT, AOMNOJIHHTEIbHO ONMPENeNSIOT pacueTHOe COTIPOTHBJIEHHE MOPOL
CXKATHIO Rc cp, KaK CpedHEB3BEIIEHHOE H3 BHIYHC/AEHHBIX 3HaueHHi
R. no ¢opmyne (2) oast KpoBJH H MOYBH (N0 JAMHHH [—2—3—4
JJIsl YCJIOBHH MOJIOTOrO H HAK/JIOHHOTO NaJeHHst — CM. pHc. |, @ ¥ no
JAHHUAM [—2—3—4 u I'—2"—3'—4" ana ycloBui KPYTOHaKJOH-
HOro ¥ KpPyTOro najeHusi — cM. pHc. 1, 6).



I1l. PACYET NAPAMETPOB PAMHON NOJAATJ/JHBOH KPEMHU
B BbIPABOTKAX BHE BJIHSAHHUSI O4YHCTHDBIX PABOT

ToaeBbie H NAacTOBbie BHIPAGOTKH

11. OcHOBHYIO paMHYI0 NOJATJIHBYIO Kpellb He3aMKHYTOH (OpMbI
B rOPHBIX BbIpa6OTKax BLIOHPAIOT MO BEJHYHHAM DACUYETHBHIX CMelie-
Hu#l moponx KpoBiaH U, «p, OLlEHHBaEeMbIX Ha OCHOBAHHH pacyeTHOro
CONPOTHBJIEHHS IOPOJ KPOBJIH CXKAaTHIO Rc «p. Bbi6Op OCHOBHOH pam-
HOH NOAATAHBOM 3aMKHYTOH Kpend ¢ O6paTHbIM CBOJOM NPOH3BOMSIT
10 HauboJibliieH BeIHYHHE CMELeHHH NOPOJ KPOBJIH, NOYBH! HAU GOKOB,
Usp, Uny, Us, OleHHBAEMBIX 1O PACUETHOMY COMNPOTHBJIEHHIO MOPOL,
CXaTHIO Re xp, Re.nu WIH Rcs.

BbiGop cpencTB YCHJIEHHSI OCHOBHOH KpenH INpPOH3BOJAT (10 Be-
JIMYHHAM MaKCHMaJlbHbIX CMELleHHH MOPOJA KPOBJH H MOYBHI 332 BecChb
CPOK CJYXObI BbIpaGOTKH HAa OCHOBAaHHH CpeJHEB3BELIEHHBIX 3HA-
YeHHH pacUeTHOro CONPOTHBJIEHHSI CKATHIO NMOPOJ KPOBJH H NOYBHI
Rc.cp (cM. 1. 10)

Onpegenenre cMelieHHA NOPOA HA KOHType BbIpaGoOTKH*

12. CmemeHHs1 OpOA KPOBJIH, NOYBH HJIH GOKOB B FOPH30HTAJIb-
HbIX H HAaKJOHHBIX BhIPaGOTKaX, MNONEPKHBAEMbIX BHE BJIHSAHHSA
OYHCTHBIX paboT (coorBercTBeHHO Uj xp, Uo.nu, Uos), paccuntsiBaior
no ¢opmyJaam:

Uo, Kp — UT. Kp kakmkskt,

Uo. ny =— U’l'. nqkakmkukh (3)

UOAG = UT.6kak9kkakl,
rae Ur xp, Ur v, Ur s —cCMeLIeHHS NOpOJ, onpeaesieMble mo rpa-
¢ukam (pHc. 2) B 3aBHCHMOCTH OT DAacyeTHOro 3HaueHHsi R. mopox
KPOBJIH, MOYBH HJIH KaXAOro H3 GOKOB H TIJIyOHHB PacHoONOXKeHHs
BbIPAGOTKH H*¥; k, — KO3((PHUHEHT BJIHAHHSA YyrJia 3ajJeraHus nopoi
H HanpasJIeHHsi NPOXOAKH BHPAGOTKH OTHOCHTEJIbHO HaljaCTOBAHHS
nopoA, onpepensieMblii no t1aba. 2; ko — KO3(p(PHUHEHT, XapaKTepH-
3YIOIHA BJHAHHE HanpaBJeHUsl CMellleHHs] TMOPon; AJsi GOKOBHIX

* JInsi rOpHO-reo]IOrH4eCKHX H TOPHO-TEXHHHYECKHX YCJIOBHH, He YUHThIBaeMbiX
rpadukamu U = f(R., H), oueHHBaTb CMEIIEHHs] NOPOA, CKOPOCTH CMEILleHHH Mopon
H [pYrHe reoMeXaHHYeCKHe MapaMeTpH CJeayeT NyTeM 3KCTPanofsllMh rpaduKoB
no coriacosanuio ¢ BHUMH.

** O6uine cMeweHust nopos Kpopaw W MouBbl Uesw = Uo.xp + Uo.
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Puc. 2. Tpadukn pjsi onpejesieHdsi THHORONQ CMEHIEHHSI NOPOL

Tabauuna 2

a << 20° T aned a1 anel _ F e ene]| @ > 50°
Ipyana Buipa6otTku - = 21--30%= 31-40° = 4150

Ry | ke | kg | ke | kg | ko | ko | ke | £y | ke

{ IMnactosbie ropuasoutans-
Hbl€ W HAKJOHHbIE, TOJe-
Bbie FOPH3OHTAJIbHbIE,

NpoBeJeHHbIE 10 NPOCTH-

panuio . . . . . .|1,0 10,35/0,95 0,55/0,8 |0,8 [0,65]{1,2 {06 | 1.5

2 IloseBnle, MposegeHibe
nog yraom 30—70° k

HAIJIaCTOBAHHIO (NPOCTH-
pannio) nmopox . . . . [0,85}0,45) 0,8} 0,65]0,65{0,9 ]0,45]|1,05]0,35} 1.1

3 To xe, noa yraom 70—90° (0,7 10,5510,6 |0,8 10,4510,9510,25{0,95]0,2 | 0,8




CMelleHHH nopoJ Re NpHHHMAIOT nmo Taba. 2; ky — KO3OHUHEHT
BJIMSIHUSA LUHPHHBI BBIPAGOTKH, ONpelesisieMbld [Js1 KPOBJH H MOYBBI
no ¢opmyaam (4), a paa 6okoB — (5).

ky=02(b— 1), (4)
ky = 02(h — 1), (5)

rae b, A — COOTBETCTBEHHO IIHPHHA H BHICOTA BLIPAGOTKH B MPO-
xofKe (B MeTpax); ks — Ko3hdHUHEHT BO3IAEHCTBHSI APYrHX Bbipa-
60TOK, AJiIfi OJAMHOYHBLIX BHIpAaBOTOK NMPHHHMAWT k. = 1; aas comps-
JKEHUH ¢ OJJHOCTOPOHHHM NPHMbIKaHHEM BbipaboTKH — 1,4; AJs c0XK-
HbIX COMPSIXKEHHUH C NPHMbIKaHHEM BbIPAaGOTOK B BHJE [JBYCTOPOHHEro
3ae3jla WJM Mepecekamoumuxcs Bhipaborok — 1,6; nas mapaJjiiesibHbIX
BCKpPbIBAIOLIHX BHIPAOOTOK Rk, = |, ecsIH paccTOsiHHe MexXAy mapaJ-
JIeJIbHbIMH BHIpabOTKaMH, onpeaensieMoe no gopmyJe (6), Hckiaouaer
X B3aHMHO€ BJIHSIHHE.

Ly = (bi + b2) &y, (6)

rae (bi + b2) — cymmapHasi IWIHPHHA B3aHMOBJHAIOIUX BbIpabOTOK
B POXOJKe, M; k, — KO3(P(HLHEHT, onpenesieMbi#t no Tabu. 3.

Ta6auua 3

k, npa pacyeTHOM CONpoTHBAeHUH R o, MIla
Cay6 -
m’éiu';"iz‘;i,%'é‘ﬂ‘i., zo 30 60 90 Goree Jmo30 { 60 | 90 | O9nee
Fpynna 1 I'pynna 3

o 300 3.5/2 1,8/1,6 | 1,6/1,3 | 1,2/1 1,8 1,5 1,2 1
301—600 4/2,5 2/18 | 1,7/15 | 1,4/12 1 22 {18 | 1,5 1,2
601—900 45/3 2,5/2,1 2/1,7 1 1.6/1,4 1 26 | 2,1 1,7 1.4
901—1200 5/3,6 | 3,6/3 2,5/2 1,8/16 | 3 25| 2 1,5
Bonee 1201 5,5/4 4/3,5 3/2,3 2/18 [ 34 |29 24 1,7

[Ipumevanusa: a. B uucaurene k, 1njs BbpaGoTOK ¢ a 40 35°, B 3HaMeHa-
TeJie — MPH o cBbllle 35°.

6. Jlns BHIpa6oOTOK 2-# rpynnel (cM. Tabi. 2) ko3QUUHEHT k;, NPUHUMAIOT Kak
cpefiHee MeXAy 3HaueHusiMd | M 3-f rpynm.

B. TIpH TpPOMeXYTOUHbIX 3HAUEHHAX PACYETHOrQ CONPOTHBJIEHHS NMOPOL CXKATHIO
Re. cp BENHUHHY k; MOJYYAIOT NYTEM HHTEPMOJSILMH.

r. JIns HaKJOHHBIX BHPABOTOK k; NMPHHUMAIOT KaK JJIS FOPH3OHTaJdbHBbIX 1-H
rPYINIIbL.

Ecan ¢pakTHuecKoe paccTosiHHe MexXAy NapaJjelbHbIMH  BoipaGoT-
KaMH Ly MeHee L;, TO BeJIHUHHY KO3(pPHIHEHTA Ry AJs1 MapaJliieNbHbiX
BIpabOTOK OlpeleasioT no gopmyJe:

kn = LA/L(!)’ (7)

rae L, — paccTosiHHe MeXAy napaJJjielbHbIMH BHIPA6OTKAMH, HCKJIIO-
yalolilee UX B3aHMHOe BJIHSIHHE.
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dopmysna (7) cnpasemsuBa npH Ly > 12 M Ha raybunax 1o
600 M u Ly == 20 m ray6xe 600 M. YuacToK BJHAHHS CONMPSATAOIIHX-
csi BLIpaGOTOK B KaXXJyIO CTOPOHY OT COMPSKEHHsS NMPHHHMAIOT PaB-
HBIM L,/2, o He 6Gosee 15 M.

Jisi mOArOTaBAMBAIOUINX BBIPA6OTOK Ry = |.

KosdduuueHT BIHAHHA BpPeMEHH Ha CMeLleHHs TOpoA R, AJs
yciaoBuil t-<C 15 set npu H/Re p = 20—60 onpenensiior no rpadu-
Ky (puc. 3). Ilpu { > 15 ner u apyrux 3Hauenusix H/R. o Ko3(-
¢HULHeHT kr = .

t q?/ & ? '5?« 1 T 40— |
P
~ VA ;{f ol H  =60Y gonee
68 / 7 -
// % L—Rc.cP
as :VA L~ /:Z
A ]/ ;
04 ,/ 1
" / l
-4
|
%5 2 4 6 8 10 2 £, 20ds!

Puc. 3. I'paduk aas onpepelienus k;

OnpenesneHne pPacYyeTHOH HArpy3KH Ha PaMHyl0 NOJAATIUBYIO Kpenb

13. Pacuernyio Harpy3ky P Ha | M BbIpabOTKH CO CTOPOHbBI KPOBJIH
¥ NMOYBHl onpeaeasiior no ¢opmyse (8), a co ctopoHb 60koB — (9):

P = P'Rykypt, (8)
P = P"kykyph, 9)

rae P" — HOpMaTHBHAs yieJbHas Harpyska, onpeaeasemas no 1aéJ. 4
B 3aBHCHMOCTH OT CMeLLeHHH NOPOJ U HPHHBI BBIPAGOTKH B MPOXOJKE.
Jasi He3aMKHYTOH Kpenu P" HaxoAsiT Mo CMelLeHUsIM NMOPOA KPOBJIH,
JJist 3aMKHYTOH C OGpDaTHBIM CBOJAOM — 110 HauGoJibLIEH BeJHUYHHE
CMeLLEeHHHA MOopoJ H3 KPOBJH, NTOYBBI WJIH GOKOB.

[Tpomexyrouuble BeauuuHbl B Ta6a. 4 (U, mM; b, mM; P klla)
ornpejessiioT HHTeprnoaAsuuedl GMuKaiuuX 3HaYeHdH.

Kosddunuent k;, xapakrepusyer neperpy3ky H TTeleHb Hajfex-
HOCTH, TNPHHMMAaeTcst [Jisi BCKPbIBAIOWIHX BbLIPAaboOTOK no Ta6a. 5,
a JJis NOArOTABJIMBAIOIHX — PaBHbIM 1; kyy — KOIQHHUHEHT BAMs-
HHA cnocoba fpoBeleHHs BLHIPaGOTOK, NPH KoMOGaHHOBOM crocole
npuHHMaeTcs no 1a6.. 6, a HpH 6yPOB3PLIBHOM, CMEHIAHHOM, 4 TaKXe
IpH NpoBeJeHNH BHIPAGOTKH 110 O6PYLIEHHbIM TOPOAAM REIPAGOTAHHOTO

R



Tabanua 4

Pacueruue P*, xTla, npu WHPUHE HJM BHICOTE BHPaBGOTKH, M
CMelleHuUn
nopon U,
MM 3,0 3,2 3.4 3.6 4,0 4,2 4.4 5,0 54 56 6,0
50 u menee| 20 22 24 26 30 32 34 40 44 46 50
75 26 28 30 33 37 39 42 47 52 54 57
100 32 34 37 40 45 47 49 55 59 61 65
150 4] 44 53 56 57 60 62 68 72 73 78
200 50 54 58 62 70 72 74 80 84 86 90
250 61 64 68 71 78 81 83 90 94 96 | 100
300 72 75 78 80 86 89 91 100 | 104 | 106 | 110
400 80 84 88 92 | 100 {102 | 1056 ] 112 { N8 | 122 | 128
500 90 94 98 1102 {110 | 113 | 116 | 125 | 132 | 134 | 140
600 100 { 104 { 108 [ 112 | 120 | 123 { 126 | 135 ( 142 | 144 | 150
700 110 § 114 | 117 | 120 | 128 | 131 134 | 143 |} 149 | 153 | 159
800 120 | 123 | 127 | 130 | 136 | 139 | 142 | 152 | 158 | 162 | 168
900 124 | 128 [ 132 | 136 | 143 | 146 | 150 | 159 | 165 | 169 | 175
1000 128 | 132 | 137 | 141 150 | 154 ) 158 } 167 | 173 | 176 | 181
1100 134 | 138 | 143 | 148 | 1556 { 159 | 163 ]| 173 | 180 | 184 | 190
1200 140 | 144 | 148 } 152 | 160 | 164 | 168 | 180 | 188 | 192 { 200
1300 142 | 147 | 151 156 | 165 | 170 | 174 | 186 | 194 | 198 | 207
1400 145 ] 150 § 155 | 160 | 170 | 175 | 179 | 192 | 201 | 205 | 214
1500 150 { 155 | 160 | 165 | 175 | 180 | 185 | 199 | 208 | 212 | 222
1600 156 | 161 165 | 171 180 | 185 190 | 205 | 215 | 220 { 230
1700 158 | 163 | 168 | 173 | 182 | 189 ] 195 211 | 222 | 233 | 238
1800 160 | 165 | 171 176 | 186 | 193 | 199 | 217 | 228 | 239 | 245
1900 161 167 1 173 | 180 | 192 | 199 | 205§ 223 | 235 | 247 | 253
2000 162 | 170 | 178 ] 186 | 198 | 205 | 211 ]| 230 | 242 | 255 | 260
Ta6auua 5 Ta6avua 6
U, mm ko
H/R:. cp | o 16 |Bosee 16, no 20} Bosee 20
Jo 50 1,4
Bonee 50, po 200 1,2
Bouee 200, no 500 } ; Rup 0,6 0,8 1,0

Bosree 500

NPOCTpPAHCTBA JIOOBIM COCO6OM — paBHBIM 1; b — HIHpUHA BhHIpa-
6OTKH B NPOXOJKe,; M; A — BbLICOTa BhIPAGOTKH, M.

BLiGOp THNA KPenH H €€ CONPOTHBJEHHS

14. Tun kpenu BHIOHpPAIOT MO NPHJ. | HAa OCHOBAHMH IIHPHHBI
BLIDPAGOTKH C y4eTOM COCTOSIHHsSI MOPOA ee KpoBaH. IIpH ycToHUMBBIX
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KPOBJISIX MpPELNOYTHTEIbHEE KpeNb ¢ MVIOCKHMH (MPSIMOJIHHEAHbIMH)
BEPXHSIKAMH, NPH HEYCTOHUMBBIX — C BepXHIKaMH apouHOil (HOpMbL.

[asi BoiGpaHHOM KpenH HAXOASIT BEJNHYHHY ee CONPOTHBJECHHS
B NMOAATIUBOM pexuMe N, B 3aBUCHMOCTH OT THNA MPHHATOrO 3aMKoO-
BOrO COe/lHHEHHUS.

Bni6op NAOTHOCTH YCTAHORKH Kpenu

15. TIIOTHOCTL N yCTAaHOBKM paM MeTallIM4ecKodl NOAAaTJUBOI,
)Kene306eTOHHOH NMOAATAHBOH, CMELIaHHON H JlepeBHHOH Kpeneid Ha
I M OgJuHB BbLIPAGOTKH HAXOAAT [eJleHHeM pacyeTHOH Harpy3ku P
Ha CONpPOTUBJIEHHE OLHOH pambi Kpenu Ni:

n > P/N,. (10)

[TacnopTHyi0 MJIOTHOCTH YCTAHOBKH KPeNH NPHHHUMAIOT 110 GJiM-
)a#emy 3HaueHuio n B paay: 0,8; 1,0; 1,1; 1,25; 1,33; 1,43; 1,67;
2,0; 2,25; 2,5; 2,67; 3,0; 4,0.

16. TlpenenbHol MJIOTHOCTBIO METAIHYECKOH NOAATIHBOH paMHOMN
Kpend peKoMeHIyeTcst cuMTaTh 3 paMmbi/M, a JNepeBsiHHOH, cGOpHOI
Kene3o6eToHroll 1 cMmewaHHoOR Kperned — 4 pambl/m. Tlpy n > 2
pam/M Kpenb HeoGXOAUMO BbLIGHPATH C yUETOM CHHIKEHHS CMelleHHH
TOPOJ 3a CuUeT AOMNOJHHTEJNbHBIX MepP MO AKTHBHOMY YNpPaBJEHHIO
rOpDHbIM AaBJjieHHeM (YCTAHOBKA CPELCTB YCHJIEHHSI KpeNH, LONOJIHH-
Te/lbHOE aHKepoBaHWe KPOBJIH, TAMNOHAX 3aKPEMHOro MpPOCTPaHCT-
Ba, LEMEHTallWsl BMellaloUluX I10pojJ, OTCeYyHoe TopreaHpoBaHue
M ap.).

Mepbl M0 aKTHBHOMY YNPAaBJIEHUIO TFOPHBLIM [AaBJEeHHEM NONYCTH-
Mbl TIpH JI0GOH pacyeTHOH NJOTHOCTH YCTAHOBKH KPEIMH.

BbiGop MeraniHyecKol Kpenu no nogariuBOCTH

17. Meraannuyeckyio Kpenb BeIGHpAIOT 10 NOAATIMBOCTH B Bbipa-
60TKax MOJOrHX M HAK/JIOHHPIX MJaCTOB Ha OCHOBAHHH PaCYETHbIX
CMeILeHHH NOpOJ KPOBJH:

TIDH MJOTHOCTH YCTAHOBKH Kpenu (NPHHATOH mo m. 15) He Gogee
| pambi/M, ee NMOAATIMBOCTb NMPUHUMAIOT K3 ycjoBusa (11):

A= U, (1)

rie A — KOHCTPYKTHBHasl MOAAT/IHBOCTb KpemH, MM (cM. mpua. 1);
Uxp — pacueTHble CMeILEHHsi NOPOA KPOBJH, MM (cM. n. 12);

€CJIH IIOTHOCTh YCTAHOBKH Kpenu, MPHHATAA Mo M. 15, npeBbiinaer
1 paMy/M, a Takxe eC/ld HCNO/Nb3YIOT NOMOJHHTENbHbIE CpeACTBa
YCHJIEHHS, TO NOJATJIHBOCTb KpeNH NPHHHMAIOT MEHee pacyeTHBIX
cMelleHHH n1opol KposiH H3 yciaoBusi A = U,pkec (NpH ycTaHOBKe
B BbIPa0OTKEe TOJBKO OCHOBHOH KpemnH);

A = Ugpkocky. (npH ycTaHoBke B BhpaoTKe OCHOBHOH KpenH
H CPeACTB ee YCHJIEHHS);
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A = Uxpkockaux (NPH OLHOBPEMEHHOH YCTAHOBKE PAMHON H aHKep-
HO# Kpenu), rae Roc, Ryc, Ranx — KO3DDHUMeHTH (CcM. Taba. 7, 8, 9),
BbiIOHpaeMble B 3aBHCHMOCTH OT IJIOTHOCTH YCTAHOBKY paMHOH KpeIH,
CPEICTB YCHJIEHHA HJIH aHKepHOﬁ Kpenu.

IMpumeuannsa: a. [lposepka aepeBsiHHONH, CGOPHOH Kene300eTOHHON NojaT-
JHBOH M CMeuIaHHOH KpereHd Ha noXaTAHBOCTb He MPOU3BOAMTCS.

6. Tpe6oBauHa K nNpoBepKe MeTalJHYeCKOH Kpend Ha MOLATJIHBOCTE B BHIPaGor-
Kax KDYTOHAK/JOHHBIX H KPYTBIX MJIACTOB H3JOKeHbl B pasi. V.

B. [Ipu npoBepke KpelH Ha NOAATIHBOCTH JOMYCKAIOTCH OTKJAOHEHHS B BeAHUHHAX
cmeulenu#t nopog Ha 10 9.

Tabauwua 7
OcuHoBuan Kpenb

P, kH/m 150 u menee|200 | 250 | 300 | 350 | 450 | 500 | 550 | 6007 700 |800 # Gonee

Roc 1,0 }0,95 0,9210,89]0,8510,8010,72|0,67{0,63[0,55 0,50

TaG6auuwa 8
CpeacTBa yCHAEHHS] OCHOBHO# KpenH

ny, croek/mi Meuee 0,51 0,5 {08 |10 J1,1 {1.25]11,3311,431167120 12,5 {3,0

Rye 1,0 0,9010,80] 0,70} 0,68} 0.65 10,64 10,63 10,62 }0,6010,5510.50

Ta6auna 9
AnKkepuasi Kpenb

n,, aHkep/M| — 0,3—--0,5 0.8 1,0 1,25 1 1,33 | 1,60 | 1,751 2,0

Ranx 1,0 0,95 0,90 0,80 | 0,70 | 0,65 | 0,60 | 0,55 | 0,50

BoipaGoTkH, npoBoaHMbBIE 110 OOPYLIEHHBIM NOpOAam
BbIpa6OTAaHHOTO MPOCTPAHCTBA

18. Ilpu npoBegeHuu BbIpabOTOK 10 OOPYILEHHBIM C/I€KHBAIOLHM-
csl nopoiaM BbipaGOTAHHOTO NPOCTPAHCTBA CMELIEHHA NOPO,1 PacCyH-
ThIBAIOT 1O popmy.aaM (3), NPH 3TOM CMelleHHsT TOPOA.TIOYBbl YMEHb-
mwaior B 1.5 pasa. Ecau BbIpabOTKH NPOBOAATCH MO HECNEKUBAI)-
WHMCS TOPOAM, TO CMELILeHHs] NOPOJ KPOBJH YBeAHUHBaWOT B 1,5 pasa.
a 10YBbl -— YMEHbILAIOT BIBOE.

PacueTtHyi0 HArpy3ky Ha Kpellb BbIpaGOTKK onpepeisior no m. 13.
Tun Kpenu M NJAOTHOCTb YCTAHOBKM pam BuIGHpaioT 00 nn. 14 u 15.
MeTaauyeckyw Kpenb MO MOAATAHBOCTH BLIOHPAIOT B COOTBETCTBHH
cn 7.



IV. PACYET NAPAMETPOB
PAMHOHA NOJATJ/IMBON KPEMH BbIPABOTOK,
PACIOJIO)KEHHDBIX B-30HE BJIHSIHHS OYHCTHBIX PABOT
HA MOJIOFHX H HAKJIOHHbBIX MJIACTAX

BbipaGoTKH, noramaemele 3a OYHCTHHIM 326oem

19. Tlopsitok pacyeTa napaMeTpoB Kpenu AJs NOATOTOBHTENbHBIX
BbIpaboOTOK, MorauiaemMblXx 3a OYHCTHBIM 3a60€M, CJAEAYIOLIHHA:

a) BBIGHPAIOT OCHOBHYIO KPenb Ha OCHOBaHHH pacyera CMeIleHHi
nopoa KpoBaH U, xp BHe 30HBI BJIHSIHHA OYHCTHBHIX pa6or no m. 12
W pacyera Harpy3kd Ha OCHOBHYIO Kpenb no BeduynHe U, «p B COOT-
BeTCTBHH ¢ M. |3. CompoTHB/EHHE KpenH H IJIOTHOCTb YCTaHOBKH
paM OCHOBHOH Kpenu onpenessiioT no no. 14 u 15;

6) BbIGHPAIOT CPeCTBA YCHJEHHSA KPeNH Ha OCHOBAHHH CMeELleHHH
IOPOJ, KPOBJH BbPaboTOK, onpeeisieMblX MO ClAedylomuM GopMyaam
JAJIS BbIpa6oToK:

OJAMHOYHOH J1aBbl

UKp - UoA Kp + UlepkskK’ (12)

CrnapeHHbIX JiaB C OTCTaBaHHEM BTOPOH JlaBbl OT nepBodH He GoJiee
20 m

(]Kp = (jo, Kp + 1,3Ulkxpksk|(, (13)

rae o «p — CMElLeHUA NMOPOJA KPOBJAU BLIpabOTKH (MM) B nepuoy
ee cayxO0bl BHe BJIHSIHHA OYHCTHBIX paboT, ompejeasieMble N0 GhopMy-
jae (3); Ur — cmelennust nopoa (MM) B 30He BPEMEHHOrO OMOPHOro
JlaBJeHUsi O4YUCTHOro 3abosi, onpejesnseMmble 10 rpaduky puc. 4.;
kyp — KO3 GHUKEHT BJIMSAHHS KJacca KpOBJIH MO 06GpYLIAEMOCTH,
yka3aHHblil B Ta6a. 10; ks — ko3 duumuent, yuuTbiBaOUIHA BAHSIHHE
MJIoUagu ceyeHHs] BbIPAaGOTKH B CBETy O OCafKH, ONpeaessieMbiil
no 1aba. 11; kx — Ko3pdHLKHEHT, XapaKTEepU3YIOUIHHA R0MI0 CMEIUEHH
MOpOA KPOBJH B OOLLHX CMELLEHUsIX MOpoA B BbipaboTkax, omnpeje-
JsieMbld O rpaguKkaM pHc. 5.

CyMmapHylo Harpy3ky Ha Kpenb 3a Becb CPOK CJYXGbl onpeje-
as10T (cM. n. 13) no BeanunHe Uyp. KoJH4eCTBO CPeACTB yCHAEHHS
Ha | M BbIpaGOTKH 71| HAXOASIT H3 BbIpAaXKEHHS:

-
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Puc. 4. CMelleRHsI NMOPOX B 30He BPEMEHHOTO ONOPHOrCo AABJEHHS

oYHCcTHOro 32605

Taoaupmga 10

Rup AAA KPOBAH

JNerkooGpyuranuecs cpeaHeoGpywaoluefcs TPyAHOGOpymIalOULeHCS
0,8 1,0 1,2
Ta6anua 11
S, m? 4 6 8 10 12 14 16 18 20
ks 0,65 0,8 0.9 1,0 1,1 1,2 1,25 1,35 1,45

m = (Py—nN;) /N, HOo He menee n, = 0,5n,

(14)

rae P — cyMmapHasi Harpyska ua kpensb, KH/M; n u Ny — coorser-
CTBEHHO IJIOTHOCTb YCTaHOBKH H CONPOTUBJIEHHE OAHOH paMbl OCHOB-
HO# Kpemd; N, — CONpOTHBJICHHE CPEACTB yCWJeHHs (Kpened ycu-
JIeHHsl, THAPABJIHUECKHX CTOEK, METaJTHUeCKHX CTOeK TpPeHHs, Aepe-
BAHHDIX CTOEK, NPOMEXYTOUHBIX PaM OCHOBHOH KpenHu, pam CTpo-
‘NHJABHOH KPeNH, aHKepHOH Kpenu — cM. 1pua. 1, n. 6);

B) CpeAcTBa YCHJEHHS KPeNHu B NOraliaeMbiX BbIpabOTKax yCTaHaB-
JHBAIOT Nepej OYHCTHbIM 3a60eM Ha PacCTOSTHAHM, YKa3aHHoM B Tabu. 12,
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Puc. 5. Tpagukn pas onpepesesnn kodpduuunenta ki, :
G AR N10J0TOF0 W HAKJAOHHOro, 6 -- 4Jst KPYTOrO H KPYTOHAKAOHHOTO HANCHHA
Tabawnua 12
PaccToaune OT OYHCTHOTO 348005t IPH KpoBJe, M
I'nyGHHa, m
Nerko- u cpenxeolpymamoileics TPY AHOOGPYIHAOMEHCA
Ho 300 20 30
301 ---600 25 35
601--900 30 40
901 - 1200 : 35 45

Illpwmecuanune, B 6GaaronpuaTHLX TEONOTHYECKHX YCAOBMAX PaccTOAHHE OT O4MHCTHOrU 3afos,
HA KOTOPOM YCT2HABAMBAIOT CPEAICTBA yCHACHHS KPENH, MOXKET OWTHL YMEUBHICHO 0 cornacoranmo ¢ BHUMH.

BuipaGoTkn, npoBOAHMBIE BIPHCEYKY K BuPAOOTAHHOMY NPOCTPAHCTBY

20. INopsinox pacuera napaMeTpoOB KpenH 3THX BbIpabOTOK cJe-
YO HI:

a) OCHOBHYIO Kpenb MpH MPOBEJEHHH NMPHCEYHOH BHIPAOOTKH BbI-
6UpalOT Ha OCHOBAHUH pPacyera CMeLleHHH MMOPOoI BHe BJAHAHHA MOAro-
TABJMBAae€MOH JaBhl, onpeneisieMbix mno ¢opmyae (15), H pacuera
Harpy3kH Ha OCHOBHYI0O Kpenb No BesJHuHHe U§ xp B COOTBETCTBHH
cn 13

o.xp = (Utp + 206) k" ksky, (15)
rae Ufp — cMellleHusi nopoa (MM) NpH NPOBELEHHH BHIPabOTOK BIPH-
CeukKy K BbipaGOTaHHOMY NIPOCTPAHCTBY B THHOBBIX YCJOBHSX (pHC. 6);
ks, ke — cM. . 19; v§ — cpeaHsAA CKOPOCTb CMELLeHHs NOPOA (MM/Mec)
B TeueHHe ABYX MeCsiLeB NocJe Npoxoja 3a60sl NpHceyHod BbIPAGOTKH,
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Puc. 6. Cmeienus nopon B nPUceyHbX BHPA6OTKAaX BHe 30HbI BJHSHUS
coBETBEHHOro O4HCTHOrO 3a0o0s

TNpY KOTOPOH peasiu3yloTCH OCHOBHblE CMELEHHs NOPOA KpoBJH (puc. 7);
k' — K03(h}uuHEeHT, YUYUTHIBAIOIWUHH BJHSIHAE MecTa pacnoyioXeHHs
NPUCEYHOR BbIP2OOTKH OTHOCHTENBHO FPaHKilbl BHIPa6GOTAHHOIO NPOCT-
PancTBa, NpHHIMaeMbii DU ONpee/ieHHH CMELieHUHA KPOBJH PABHbLIM

2
* e

Hwu

Puc. 7. CKOPSCTh cMeienss: TOPOR B IPHCEYHBIX BRPABOTKaX RHE 30HN
BARAHUS COBCTBEHHOTO OMMCTHOTO 3abesn



10 aasa noaHo# npucedku u 0,7 MPpH OCTABJICHHH IOJIOCH! YIJiIsl ILHPH-
HOH 2—4 M, a NPH onpefesneHnH OOKOBBIX CMEIleHHH [MOPOJd PAaBHLIM
1,0 st nosiHOH TnpHCeYKH H 1,5 NMpH OCTaBJIeHHH TOJOCHI yIJs LiH-
puHO#l 2—4 M.

Tun Kpenu 4 MJIOTHOCTb YCTAHOBKH pam BbIOHpaloT mo . 14 n 15;

6) BBLIGODP CPEACTB YCHJIEHHS H [1POBEPKA OCHOBHOH MeTaJlJIMYeCKOH
pPaMHONl Kpenu [0 NOAATJIHBOCTH 3aBHCAT OT cMmeuleHwd mopoa Uk
B NpuceuHOH BbipaboTKe 3@ BeChb CPOK 3KCIJyaTauuu:

;p - U‘/) Kp + U'IkxpkskKklv (16)

rne Uj — cmeuienusi nopoa (Mm) B NPHCEUHOH BbIpabOTKe B 30HE
BJAMSIHHA BPEMEHHOrO OMOPHOTO LABJEHHS OYHCTHOro 3a60s (pHc. 8);

: Parse
/} %2/0//?//
w— AL //f/
e
W
e

400 800 1200 Hom

Puc. 8. CmeiteHnsi nopos B NPUCEYHBIX BLIPAGOTKAX B 30HE BJHSIHMSA
COOCTBEHHOr0 OYHCTHOTO 3a6on

B) NJIOTHOCTb CPeACTB yCHJIEHHsl BlepeaH 3a00s JiaBbl PacCUHTHI-
BaloT no ¢opmyse (14);

r) MeTa//IHueCKyl0O paMHYIO Kpelb MO NMOAATJHBOCTH BbIOHPAIOT
B COOTBETCTBMHU ¢ II. 17 no BenuunHe Uy

J) CpencTBa yCHJEHHS Kpelnu YCTAHABJMBAIOT BllepeiH OUHUCTHOTO
3a00s1 Ha PacCTOsAHWH, yKa3aHHOM B Tabua. 3.

Tadauma 13

PaccrosisHe OT OYHCTHOFO 3af0f, M, IPH KPOBAE
Tnybuna, ¥

JAETKO- H CpeAHeolpywalomencn TPYAHOOOPY Liaoniedcn
Ho 300 25 35
301—600 30 40
601—900 35 45
bBoaee 900 40 50




BoipaGoTKH, coxpansieMbie /Uil TOBTOPHOro HCAOJAb30BaHus

21. lNopsinok pacuera napameTpoB Kpenu AJsl 3THX Bbipa0dOTOK
CIeAyIOLLHH:

a) BbIOHPAIOT OCHOBHYIO Kpelb IPH TPOBEACHHH [OBTOPHO HC-
noJb3yeMol BbipaOOTKH HA OCHOBAHHWH pacyeTa CMeLeHHH nopos
Kposau U, «p, onpeaensieMbix 1o n. 12, 4 pacyera Harpy3ku Ha OCHOB-
HYIO Kpenb no Beanunne U, xp B cooTBeTcTBRH ¢ 1. 13. ConpoTusaenue
KpenH M IUJIOTHOCTb YCTAHOBKM PaM OCHOBHOM KpelH NPHHHMAIOT-
no nn. 14 n 15;

6) BHLIGHPAIOT CPEACTBA YCHJEHHS Kpenu srnepean 3adosi nepsoi
J1aBbl HA OCHOBAHHH cMeuleHui nopoa Uy,, onpenensieMoix no gopmy-
Jge (12).

KoanuectBo cpeactB ycuaeHust kpernii Ha | M BuipaboTKu onpene-
asot no gopmyae (14), cm. n. 19. Cpeacrsa ycuaeHus nepen 3aboem
nepBoit JiaBbl YCTAHAB/MBAIOT Ha PAcCCTOSIHUAX [, YKa3aHHbIX B
taba. 14;

Tadawua 14

PaceTonune oT ounceTiore 3a60s. M. 1pn nposae
Fovonoa, u ACTKO B CprancobpyItameics TPyAHOOD py WaoMeAcs

! f 1y N 12 5}

o 300 20 60 30 30. 100 50

301 600 25 65 35 35 110 50

600 90 30 65 40 40 120 ("

Baoace 900 35 70 45 45 130 65

[IppMesanne: pasmepu f», upuBeleHubie B 1a6a. |4, asigoTC8 MHHBMAILHBMH, BPH HCOOXO-

AHMOCTH HY MOARYO VBUITHUKHBATE 603 coraacosanns ¢ BHHMH.

B) BbIOHPAIOT Cpe/cTBA VCHICHUA KPemd no3aan 3abost nepsoit
JlaBbl HA OCHOBAHHH pacyeTa CMEUleHHH NMopea B BbIpaboOTKe, coxpa-
HSTEMOH LISt 1I0BTOPHOTO HCI10/1b30BAHHS 3a BECh CPOK ee CJyxKObi,
1o _opmyJae:

pr = U, kP -+ (QUikx + m koxpkl,) kh’pks- (17)

re Up ap— oM. . 12, Uy, Ry, Rep, ks — cM. 0. 19, m — BoiHHMaemast
MOLLIHOCTb 1J1ACTA, MM; Koy — KOIPDHUHEHT, YUHTHIBAIOLULHH BJHS-
HHE 11014 TJIHBOCTH HCKYCCTBEHHBIX OrpakIeHHH U NpUHUMaemblit paB-
Hoim: 0.2 — ans opranHo# kpenu, 0,15 — a4 Kesie306eTOHHBIX TyMO;
0.1 — A8 AWTBIX NOJ0C H3 OBICTPOTBEPACIOWHX MATEPHANOB (aHTUI-
puT, (pocdorunce, 6etor u 4p.); 0,2 — aas noponHbIX TOAOC, BbIKJIA-
AbIBAEMbIX € NOMONLBI0 THEBMO3aKAaA0UHBX KOMIWiekcoB; 0,3 — aas
OyTOKOCTPOB, KOCTPOB H3 1IMAAbHOTO 6pyca W CIJIOMIHBIX HAKATHHX
kocTpos. 0,4 -- njsl MOPOAHBIX MOJOC, BHKIAABIBAEMbHIX BPYUHYIO,
# KOCTPOB 43 xpyrjoro Jgeca. [Ipu Haauuun AerkooOpyiuarounxes
NOPOA APOBAH H HX OODYUWIEHHH C NOMOIUBIO PAa OPTaHHOH Kpeuy.

)



yCT4HaBJHBAaEMOH B BbIpabOTKe, KO3PPHUHEHT Roxp = 0,1 k, — Ko3¢-
(DHIHEHT BANSIHHA BPEMEHH NOAAEPXKaHNA BLIDAOGOTKH MeX 1y oTpaboT-
KOH NepBOro U BTOPOTO OUMCTHOTO 3a00€B, npuHUMaembii 1o tabxa. 15.

Tabawuwa 15

Bpemsi notepaanis BuipaGoTK
MOXKAY OTPaGoTKOR | u 2-# aas,
t,ron . . . . . . . . .1 05 1.0 1,5 2.0 3.0 +.0

Ry oo oo oo loesyorspoes !l te o s

CymMMapHyIO Harpysky Ha Kpeflb 3a BeCb CPOK CAyxKO6bl MOBTOPHO
HCNIOJb3yeMOH BbIpabOTKH P, onpeneasiior coriacuo 1. 13 no Beau-
yhHe OOWHX CMEULeHUA MOPOA KPOBJAH H3 ¢opmyabl (17). Koau-
Y4eCTBO CPELCTB yCHJaeHHst Ha 1 M BbIDAGOTKH OnpeaesiioT Ne ¢gopmyJe:

ne = (Pg—-RNS)/NSZ. (18)

rie n — IJIOTHOCTb YCTaHOBKH OCHOBHOH Kpenu; fs — ILIOTHOCTD
YCTAaHOBKH CPEACTB YCHJICHHA Kpenu no3ann 3abos nepBod H niepen
3aboem BTOPO# JaB; N, N -— COOTBETCTBEHHO CONPOTHBACHHE OCHOB-
HOH Kpenu H CPeACcTB yCHJIeHUSI Kpenu 1o3aau 3a6os nepsoit u uepes
3aboem Btopoit nas, kH (cm. npua. ).

CpeactBa yCHJEHHA Kpenu 1o3ajd 3a60f nepBoil JaBbl H BNEPe1H
BTOPOH YCTAHAaBAHBAIOT COOTBETCTBEHHO Ha paccToaHuAx [» u [y
(cm. Taba. 14);

r) BbIOOp MeTAaJJHUECKOH PAMHOH KpenH no nojaatjuBOCTH NPOH3-
BOAAT B COOTBETCTBHH € M. 17 no seauunne Uy, onpenessemoil no
opmyJie (17) ¢ yuetom mJIOTHOCTH CPEACTB YCHAEHHSA, VCTAHABIBAeC-
MBbIX llepesl BTopoii 1aBoi. B cayuae Ugp => A HEOOXO01HMO NPHHHMATH
Kpernb ¢ Oosbulell 10AaTAUBOCTbIO HJIH YBEAHUHBATL NIOTHOCTL CPECTB
YCHIGHHSA Kpenu.

Cnapennbie BbIpadOTKH,
noramaemsie ¢ OXHOBPEMEHHBM H3BJIeYEeHHEM wLeskKa yraa*

22. llopsinok pacyetra napameTpoB KPenH AAs MOATOTOBHTENbHOM
CNapeHHoOH Bbipa0OTKH, NOrawiaemMon ¢ OAHOBPEMEHHDBIM H3BICUEHHEM
HeJdAuka yras, CJIQ,&y‘K)[ilHﬁZ

a) OCHOBHYIO Kpeilb NP NpoBeAeHHH BLIPaOOTKM BHRIOMPAIOT Ha
OCHOBAHUH pacuyera CMeweHHH 0O0POA KPOBJH, ONpeAeAsAeMbiXx 110
n. 12, u pacuera Harpy3kd Ha OCHOBHYIO Kpenb no Beiuuute Uiy
B cooTBeTCTBHH ¢ 0. 13. ConpoTuBJ/eHHe Kpenun H MJOTHOCTh YCTa-
HOBKH PaM OCHOBHOH KpenH BblOHpaoT no nn. 14 u 15.

* Kpenb B CHapennbix appaGoTkaN, NoraluIaembix nocie oTpaboTki HOPROn /AaRH,
BUOHPAIOT B COOTBCTOTRIN ¢ 1. 19,

!
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6) cpencTBa yCHJeHHSI Kpelld B cliapeHHOH BbipaboTke, oxpaHse-
MOR BpeMeHHBIM lieJJHKOM, BHIOMpPAIOT HA OCHOBAHHM pacuera cmeine-
HUH TTOPOJL 33 BeCh CPOK C1yXObl BRIpAabOTKH 1o dopmyiie:

U = Uo.p + [UF(1 + ki) + AU kughsku, (19)

rae U, xp — CMellleHHs] NOpPOJ KpOBJH BbIpaGOTKH (MM) B NepHOA
MO AePXaHHsI ee BHEe BJMAHUA OYHCTHBIX pabor (mo m. 12); Uy —
cMeIueHHs MopoA (MM) B BbipabOTKe 3a N€PHOM BJAHSHHA BPEMEHHOro
OMOPHOTro J1aBJEHHS NePBOH JaBhl, yCTAHABJIMBaeMble 10 HOMOrpamMme
(puc. 9) B COOTBETCTBHH C LIMPHHOI ueanka (Taba: 16); AUT — cme-
IeHust nopoj (MM) mno3aau 3a6osi nepBoH JaBbl, ONpejesieMble
no Homorpamme (puc. 10); Ry — KO3(pPHLUHEHT BJHAHHA BTOPOro
OUHCTHOrO 3a00fi, ycTaHaBiuBaeMbii B 32aBHCHMOCTH OT LIHPHHbI
ueanka yras mo taba. 17.

Ta6anumna 16

Cowporusaenne yras [lupuka, M, BPeMEHHHIX UQNKKOB YCAs Ha rayGsue, M
cxarao. Mila wcsec 300 300~ 600 600 u Gosec

Menee 20. . . . . 20 30 40

20 u bogee .. . . 15 2b 35

TaGaupma 17

Hupuna neauxa, M . 15 20 25 30 35 40

Ry - . . L 1,35 1,30 1,25 1,2 1,18 115

CyMMapsylo Harpy3ky Ha Kpelb 3a BeChb CPOK CJyXOb Haxo-
AT coraacHo 1. 13 no seawnunne Uy, — oM. dopmyay (19). Koau-
4YeCTBO CPeACTB VCHIeHus Ha | M BbIpaGoOTKH ONnpefessiloT W3 Bbipa-
xenus (14), cm. n. 19;

2} Kpeub vcuaenns B CnapeHHbIX BblpabOTKaX, OXpaHsieMbIX Bpe-
MEHHBIMH Ile1HKaMH yIJs, He06XONHMO yCTAHABAHBATD Blepenu OYHCT-
HOTO 3a60st Ha pacCTOSIHMAX corjacHo tabJa. 18.

r} Metananueckyio Kpefnb 710 NOAATAHBOCTH BHIOMPAIOT COMVIACHO
n. 17 no o6muM cmeleHdsiM nopoa, cM. dopmyay (19).

Ta6auuna 18

Pacctosnue oT 0uucTHOro 3a00% nps xposae, M
Iny6una.. M
AETEO- ¥ cpeanecOpymiaiomedcn TPYAHOOGDYBIdI0MEACH
3n0- - 600 ‘ 20—25 K
601---990 25—20 35--47
Brnen 900 i - 25 30--45
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CnapeHHbie Bbipa6oTKu, pa3jieieHHbEe NMOPONHO#H NOJOCO#H,
BO3BOJAHMOH BO BpeMsi NPOXOJKH,
H HCroJb3yeMbie NPH oTPaboTKe BTOPOH JaBbl

23. Tlopsinok pacuera mapaMeTpoOB KpenH JJsi CIapeHHOH BbIpa-
6OTKH, COXpaHsieMOil C NOMOLIbI0 OJHOCTOPOHHEH MOPOAHOH NOJOCH,
BhIK/1aJbIBaeMOli C NpHMEHEHHeM INHeBMO3aKJaJdO4YHbiX KOMIJIEKCOB,
CJIelYIOLILHH:

a) BbIGHPAIOT OCHOBHYIO Kpelb CNAapeHHOH BbIpabOTKH HAa OCHOBa-
HHH pacyeTa CMeILleHHH MOopoJ KPOBJIH, ONpeflesieMblX AJs cjayuasi
NPOBEJE€HUsT CIAPEHHBIX BbIpaGOTOK OAHHOYHBIMH 3abosimu no u. 12,
a Qs clyvasl TPOBeJeHHs] cmapeHHbIX BbIPabGoTOK o6iuM 3a6oem
no naacry yrast — no popmyae U, «p = 0,2mk,. Harpyaku Ha ocHOB-
HYIO Kpellb PacCYHTHIBAIOT Mo BeJuuynHe U, «p B COOTBETCTBHH € N. 13.

ConpoTHB/IeHHe Kpeld W IJIOTHOCTb YCTAHOBKH PaM OCHOBHOM
Kpenu mnoJjy4aiotT no nn. 14 u 15;

6) BBIGHPAIOT CpPeJCTBA yCuJieHHs! KPeNH B ClapeHHoH BbIpaboTKe
1pu oTpaboTKe NepBoOH JaBbl Ha OCHOBAHHH pacyeTa CMellleHHH MOPO&
Uy,, onpenensieMbix no ¢opmynam (20) uau (21):

NpH NPOBENEHHH CNapeHHbIX BbIPA6OTOK OJHHOUHBIMH 3a00sAMH

Uep = Uo xp + (0,2m + 0,8U, kpk) ks; (20)
obmwuM 3a6oeM 1o YrJio
Uwp = (0,2m + 08U, kykyp) ks, (21)

rae U xp — cM. 1. 12, Uy, ki, kxp, ks — oM. 1. 19, m — cm. 1. 21,
CyMMapHYyIo Harpy3Ky Ha Kpelb H CPeACTBa ee YCHJEeHHs] pPacCuH-
TeiBaloT 1o n. 13 no BeanuunHe Uypy, cM. dopmyan (20) uau (21).
KoJsnuecTBO CpeACTB YCHJIEHHI Kpenu Ha | M BbIpaboOTKH onpe-
neasiioT mo ¢opmyae (14), em. nm. 19;

B) paccTosiHHe MeXAy CIapeHHbIMH BbIpaGOTKaMH, MTPOBOJHMBIMH
ONHHOYHBIMH 3a005IMH, H WIHPHHY pPa3rpy304HOH MOJOCH NPH TPO-
XO[Ke CrapeHHBIX Bbipa6OTOK O6ILHM 3a60eM MO MIacTy yris cienyer
npuHUMaTh paBHbIMH He MeHee 20 M npu ray6une paspaborku H
no 300 M, ne menee 30 M npu H = 300—600 M, He mMenee 40 M npu
riay6ute 6osee 600 Mm;

r') cpeAcTBa AONOJHHTENbHOTO YCHJIEHHS] KPEllH B ClapeHHOH Bbl-
pa6oTke npH oTpaboTKe BTOPO#i J1aBbl BBIOUPAIOT Ha OCHOBAHHWH pacue-
Ta CMeLleHHH TOPOJA 32 BeCh CPOK CJyKO6bl BHIpaGOTKH MO popmyJsiam
(22) unan (23):

NpH NPOBeJeHHH CIAapeHHbIX BbIPaGOTOK OAMHOUHBLIMH 3a00AMH

Uep = Uo.xp + (18U kupky + 0,36m) ks, (22)
o6iwum 3a60eM MO MJIACTy yris
Up = (1,8U1 kpkx + 0,36m) ks, (23)

roe m — cm. m. 21.
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CyMMapHyi0 Harpy3Ky Ha Kpelb H CPeACTBA YCHUJIEHHS TIPH OTpa-
60TKe BTOPOM JIaBbl ONpee/sioT COraacHo n. 13 no sesnunnam Ugp —
cM. ¢opmyabl (22) uan (23). KonnuecTBo CpeicTB yCH/IEHHSI KpeNH
Ha | M BeIpaGOTKH HaxoasT mo ¢opmynae (18), cm. m. 21;

1) MeTajlJIHuecKylo PaMHYIO Kpenb MO MOAATJHBOCTH BHIGHpPAIOT
B COOTBETCTBHH C M. 17 NO CMeuleHHAM MNOpod KpoBJH Uy, — cM.
dbopmyant (22), (23).

24. OcHOBHyIO KpeNb B CNAPEHHBIX BbIpaGOTKax, MOramiaeMbix
nocie oTpaGoTKH TepBOH JaBbl, BBIGUPAIOT HAa OCHOBaHHH H. 23, a,
CpelcTBa yCHJIEHHss — IO pacueTy CMeLleHHH MOpoJA H3 BbIpaKeHHi:

Uwp = Uo.xp + (0.2m + U, kckip) ks — (24)
NpH NOpPOBEACHHH Clilape€HHbIX Bb[pa6OTOK OJHHOYHbLIMH 3360HMI/I;
UKP = (O’Qm + Uleka)ks - (25)

o61KuM 3a60eM 10 yIVIO.

Boipa6otku, npoBoaumbie (odopmJsieMbie) 3a OYHCTHBIM 3a6oem

25. K npoBopumbiM (odopMJ/IsieMBIM) 3a OUHCTHBIM 3a60eM OTHO-
csATCS1 BHIPAGOTKH, HMeIOMIHe C/elyloliee PaCloNOoXKeHHe:

Ha TpaHHle C MacCHBOM YIJifi;

B BbIpaGOTaHHOM MPOCTPAHCTBe Ha PAaCCTOSHHH, PABHOM HIHPHHE
OJJHOCTOPOHHE! NOPOAHOH MHOJIOCHI;

B BbIpaGOTAHHOM NPOCTPAHCTBE C BLIK/IaAKOH iByCTOPOHHHX JBOH-
HbIX GYTOBBIX I10J1OC;

BINPHCEYKY K BBIpa6OTaHHOMY NPOCTPAHCTBY paHee OTpaGOTaHHOIO
CMEXXHOTO BHIEMOYHOrO cT0s16a (€ YaCTHYHBIM HCIOJb30OBAHHEM OXpa-
HsieMOH BbIPaGOTKH);

[IPH CIJIOLIHOH NpHCEeYKe;

NPH OCTaBJEHHH NOJOCH YISl LIMPHHOH 2—4 M;

BILJIOTHYIO K H30JiHpyiollefl mojoce.

[lopsinok pacueta napamerpoB Kpemu AJsl BEIpaGOTOK, opopmis-
eMbIX 32 OYHCTHBIM 3a60oeM B BbIpa6OTaHHOM NPOCTPAHCTBe Ha pac-
CTOAHHSIX 5 M (IPH HHAMBHAYaJbROH KpenH B OYHCTHOH BbipaboTkKe),
8 M (MpH MexaHH3HPOBAHHOH KpenH) ¥ |1 M (npu BbleMKe yrijs CTPy-
ramu) cJeLyloLiHi:

a) BBHIGHPAIOT OCHOBHYIO KpeNb NpH OpopMJIeHHH BbIPAaGOTKH 3a
OYHCTHBIM 3a60eM B o6lLueM ciyuyae Ha OCHOBAHHH pacueTa cMelleHHH
MOpoA KpOBJIH MO ¢dopmy.Jie:

pr = koxpmkSy (26)

a AJsi cjiyuasi OXpaHbl BHIPAGOTKH IBOHHBIMH JBYCTOPOHHHMH O6yTO-
BbIMH [OJIOCAMH

Usp = 0,32mks, (27)

rie m — BblHHMaeMasi MOLIHOCTb MJ1acTa, M; Roxp — CM. M. 21; ks —
cM. Taba. 11, H pacyera Harpy3kH Ha OCHOBHYIO Kpellb MO BeJHUHHAM
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U«p, onpenensieMmpiM no ¢opmyaam (26) uan (27) B COOTBETCTBHH
c 0. 13. ConporuB/ieHne Kpeny # MJOTHOCTb YCTAHOBKH paM OCHOBHOH
Kpenu BobibupawoT no nm. 14 u 15;

B) BHIOMPAIOT MeTAMJIHYECKYI0 PaMHYIO Kpelb MO MOAATJHBOCTH
B COOTBETCTBHH C M. 17 mo Besquunne Uy, — cM. dopmyanl (26), (27).

BbipaGoTki, npoBoaumbie (odopmasieMbie) 32 O4YHCTHBIM 3a60eM
H COXpaHsieMble AJisi NOBTOPHOrO HCNOJb30BaHHA*

26. ITopsnok pacueta napaMeTpoB KpenH Ajsi BHpabOTOK, MPOBO-
IuMBIX (odopMisieMbiX) MO3aJH OYHCTHOro 3a60si M B JAaJibHeHilleM
COXpaHsieMbIX JJS MOBTOPHOTO HCHOJb30BaHHS, CJACAYIOLLHH:

a) BbHIOHDAIOT OCHOBHYIO Kpenb Ha ocHoBaHHM pacuera Uy no
¢dopmyne (26) u pacuera Harpy3KH Ha OCHOBHYIO Kpellb 110 BeJIHUHHE
U B coorBerctBun ¢ n. 13. ConporuBjieHHe KpelH H MJOTHOCTb
YCTAHOBKH paM OCHOBHOH Kpend BuiGupaioT no nn. 14 u 15;

6) BHIOHpAIOT CPEACTBA YCHJEHHS Kpenu (MPOMeXyTOUHbIE PaMBbI,
CTOHKH yCHJIEHHSI) Ha OCHOBAHHH pacueTa CMELIeHHH NOpOL KPOBJH
no ¢opmyne:

UKp = (koxpm + U2kxpkx)ks, (28)

koxp — ¢M. M. 21; m — BbIHUMaeMas MOLIHOCTb NJacTa, M; R —
no rtaba. 10; ks — no taba. 11; kx — cMm. puc. 5; Us = Uy — cMm.
puc. 4.

Pacuer cyMMapHO# Harpy3KH BbIITOJIHSIOT COIVIACHO M. 13 1o BeJu-
ugne Uy, — cM. opmysy (28). I1noTHOCTL NOMOJHHTENbHOH KpelH
HJIH CPEICTB yCHJEeHHSI OCHOBHOH KpelnH onpeesior no ¢popmyde (14);

B) BHIGHPAIOT MeTa/VIHUeCKyl0 DPaMHYIO Kpelb 10 MOLaTJIHBOCTH
B COOTBETCTBHH ¢ M. 17 mo BejqHunHe cMelleHHH Nopox Uy — cM.

dopmyay (28).

* Jlns BHpaGOTOK, HPOBOLHMBIX [PH CHJIOIIHOH CHCTEME C ONepeXKeHHeM OYHCTHO-
ro 3a6os va 50100 M, napamMeTpul KpPenmH HaXxoOAAT Kak HJisi COXPaHAEMbIX C lleNbio
AOBTOPHOT'O HCMOJNb30BAHUA, COrJacHo m. 21.



V. PACYET MAPAMETPOB PAMHOH NMOJATJIHBOW KPEIH
B BbIPABOTKAX HA KPYTOHAKJIO HHbIX
H KPYTbIX NMJIACTAX

OcCHOBHble HCXOJHble JaHHble JJIsi pacyeTa NapamMeTpoB Kperu
onpenesiioT B COOTBETCTBHH ¢ pasf. 1L

Bupa6oTki, He NoaBepKEeHHbE BJIHSHHIO OYHCTHHIX pabor

27. OCHOBHYIO Kpefb, YCTaHaBJIMBAEMYIO NMPH NPOBEJEHHH Bbipa-
6OTKH, BIOHPAIOT HA OCHOBAHHH PaCyeTHHIX CMelleHHH NOPOA B KPOB-
Je, moyBe W GoKax BbHIpabOTKH B COOTBETCTBHH ¢ pasa. III B cue-
JyiolieM Nopsiake:

a) no ¢opmyaam (3) omnpenensioT CMEIEHHs] TOPOA OTAENbHO
B KpoBie U, .p, MouBe U, ny B 60kax U, s BoipaboTku. Bxoasuiyio
B (opmysst (3) Beauuuny THnoBoro cmewieHust nopon Us p, Ur n,
U s HaxomsiT u3 rpaduxkoB (cM. pHC. 2} MO BBIYHCJIEHHBIM paHee
(cm. pa3n. II, m. 8) 3HaueHHsIM pacueTHOro COMPOTHBJIEHHS NOPOA
cXKaTHio Re xp, Re ne, Rc. 6 COOTBETCTBEHHO B KpOBJie, MouBe H GOKax
BbIpaGOTKH (TNPEHMYLIECTBEHHO BHCsiYero 60Ka);

6) no Ta6J. 4 HaxoAAT HOpPMaTHBHyl0 Harpy3ky P" Tlpu 3ToM
pacueTHoe cmellleHHe nopof U, no Kotopomy onpenensior Pf oueHu-
BAIOT M3 BbIPaXKEHHS:

U= (2)A Kp + U?) BHC. 6 (29)

rae Uo.xp, Uo. suc.6 — Boiuncasiior no ¢opmyiam (3), npuueM U
NPUHAMAIOT N0 rpaduky (cM. puc. 1) no BennynHe Rc s, BBIUHCIEHHOH
no ¢popmyJe (2) MpUMEHHTENbHO K BHCAYeMYy OOKY IJacTa;

B) no ¢opmyse (8) HaxoAT pacueTHyIO Harpy3ky P Ha 1 m Bbl-
paboTKy;

r) mo HaWfeHHOMY 3HaueHHI0O P W CONPOTHBJAEHHIO N Kpellq,
BoiOpanHoit mo npua. 1, no ¢opmysae (10) onpeseisior pacyerHyro
IJIOTHOCTb N YCTAaHOBKH paM kpenu. IlacnmoprHyio njioTHocTh NpHHM-
MalT B COOTBETCTBHH ¢ n. 15 no GauxaiimieMy pacyeTHOMy 3Haue-
HHIO 11;

[) MeTaJlINYecKylo paMHylo Kpelb IO NOAATIHBOCTH BHIGHpAOT
u3 ycaosuit (30):

A = 0,7Uo6mkoc (pH ycTaHOBKe B BBIPAGOTKE TOJbKO OCHOBHOH
Kpemnu) :
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A = 0,7UosuRockyc (TO Ke, OCHOBHOH KpelH H CPeiCTB ee yCH-
JeHusi) ;

A = 0,7Uosukockae (MPH ONHOBpPEMEHHOH YCTAHOBKE pPaMHOM
H aHKepHOi Kpenei);

rae A — KOHCTPYKTHBHasl NMOAATJIHBOCTb KPEMH, MM; Roc, Ryc, Ranx —
KO3(PQULHEHTH! BJUSIHHA TJIOTHOCTH KPENH H. CPEACTB ee YCHJeHHH,
onpenejsieMole no tabia. 7, 8, 9.

Ecau naHHas Kpenb He yaoBJerBopsieT ycaosuio (30), To Heo6xo-
JuMO BbIGpaTh Kpenb ¢ GoJiblied MOAATIHBOCTHIO HJIH YBEJIHYHTH
NacrnopTHyI0 MJOTHOCTb YCTAaHOBKM OCHOBHOH KpenH, HJH INpeiy-
CMOTpeTb CPeIACTBA YCHJIEHHS KpelTH.

BoipaGoTKH, noramaeMnie 3a OYHCTHHIM 3a0oem

28. Tlopsinok pacuera mapaMeTpOB KpemH ClAeAyloiiHi:

a) BBIGUPAIOT THN U MJOTHOCTh OCHOBHOH KpeNH, ycTaHaBJHBae-
MO MPH NpPOBEeAEHHH BbIPAGOTKM, aHaJOTHYHO BBIGOPY KpenH BhIpa-
6OTOK, He MOABEPXKEeHHbIX BJIUSHUIO GUHCTHBIX PaboT, T. €. B COOTBET-
CTBHH C 1. 27;

6) BHIGHPAIOT CPeACTBA YCHJEHHs B 30HE BJHAHHS OYHCTHBIX
pa6oT Ha OCHOBaHMH OOIMX cMemleHHH nopoA Uy, B KpoOBJe BhIpa-
60TKH 32 BeCb CPOK ee CJyxKObl, onpejelsieMblX Mo ¢popmyJie:

pr = Uo_ Kp + Ulkxpkskyzxa (31)

rae Uq xp — cM. 1. 27, U — cMelLieHusi TOPoJ B KpOBJie H NOYBe Bbi-
paGoOTKH B 30HE BJIMSIHHSI BPEMEHHOr0 ONOPHOrO JaBJIeHHS BlEpPeIH
OYHCTHOro 3ab60s1; MM (puc. 11), kyp — cM. Ta6a. 10, ks — cM. Taba. 11,
k!, — ko3 HUHEHT BJIHSAHHA YrJa najeHusi, NPUHUMAEMbli paBHBIM
1 npu &> 55° u 1,2 — npu a << 55°, k« — cMm. puc. 5, 6.

[To BuiyucieHHOMY 3HaueHHIO Uy, HAXOAAT HOPMATHBHYIO Har-
pysky P" (cM. Tab6a. 4) u 3arem no ¢opmyae (8) — cymmapHyio
pacueTHyio Harpy3ky P Ha 1 M BbipaGotku. [Tociie 3Toro no HaineH-
HOMYy 3HaueHHiO P, H3BeCTHbIM RapameTpaM OCHOBHOH Kpenu n H N
¥ NacNOPTHOMY CONpOTHBJeHHIO N  BbiGPaHHBIX CPEACTB YCHJICHHS
(cM. n. 6 mpus. 1) u3 popmyant (14) HaXoAsiT HEOGXOAHUMYIO MJOT-
HOCTb 1} CPEACTB YCHJIEHHsI KDellH;

B) CPEeACTBA YCHJEHHS KpellH YyCTaHaBJIHBAIOT BriepefiH OYHCTHOTO
3a605i Ha pacCTOsIHHMSIX, NMpHBeleHHnX B TabJj. 12 — (cm. m. 19);

r) BbHIGHPAIOT MeTaNJIMYECKyl0 PaMHYI0 Kpelb 0 MOAATIHBOCTH
B cooTBercTBUH ¢ yciaoBHeMm (30) Ha OCHOBaHHH pacuyera CMelleHHH
NIOpPOJ KPOBJIH H TOYBH 1O dopmyJe:

Ussue = Uo.xp + Uo.nu + Urkipksk, (32)
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Puc. 11. CmenieH:s NOPOR 32 NEPHOA BJAHARHS BPEMEHHOrO ONOPHOrO
JaBJIEHHs1 OYMCTHOro 3a6on

BLipaGoTKH, NPOBOAHMBIE BNEPeAH OYHCTHOro 3a6os
H COXpaHsieMBbié 32 HHM HA BeCb CPOK CAyxOm
BLIEMOYHOr0 y4acTKa

29. IMopsiaok pacyera napaMeTpoB KpenH CJelylOLiHH:

a) ONpenessioOT THII H IJIOTHOCTh OCHOBHOH KpellH, yCTaHaBJiHBae-
MOH NpH (IpOBefeHHH BHPaGOTKH, H MapaMeTpH CPeACTB YCHJCHHS
KPenH BMEPeNH OYHCTHOrO 33605 B COOTBETCTBHH C INOJOXKEHHSIMH
nn. 27 u 28;

6) BHIOMpAIOT CpeACTBA YCHJEHHSI KpPelMH 3a OYHCTHHM 3aboeM
Ha OCHOBaHHH cMmelleHHH mopol Uy, onpenensieMbix 0o ¢opmyJe:

UKp — Uo‘ Kp + (Ulkl( + mk:)xp)kxpksk;s (33)

rae Uy «p, Uy — oM. nn. 27, 28; m — BHlHHMaeMasi MOIIHOCTb NJiac-
Ta, M; Roxp — KO3(pGHUHEHT BJHSIHHSI CPeACTB OXPaHbl, yKa3aHHHIH
B Ta6a. 19.

Tabaunuwa 19

Koerpu 3
aKnaika {nueBMaTH4ecKad),
& ABHOMO l';yronaﬁ Oe(rae;::;aﬂ JAATHE NOJAOCH #3 GHCTPO- Lleank yras
" :pe);l;ﬂoro ug:v;c: " onoca P TBEPAEIIIRX MaTepHAI03
0,20 0,15 0,15 0,12 0,10 0,10




ITo Beanuune U,, ¢popmyanl (33) coraacHo n. 13 onpegensior
HODMATHBHYI0O H pacyeTHYI0 Harpy3ks, a 3ateM 3 ¢dopmyan (18)
N0 M3BECTHbIM 3HauenuaAM n, Ns; U BHOpaHHOMY N HaxXOAAT MJIOT-
HOCTb 1lg;

B) PacCTOSIHHS, Ha KOTOPbHIX YCTAHABJAMBAIOT CPEACTBA YCHJIEHHS
Kpenu Brepend [, 4 no3agu ly OUHCTHOrO 3a60si, BHIGUPAIOT COTJIACHO
Taba. 14;

r') BbIGAPAIOT MeTaNJIHUecKylo PaMHYIO Kpenb ‘MO MOAATIHBOCTH
B cooTBeTcTBHH ¢ H. 27 no dopmyse (30), npuueM Uypy MPHHUMAIOT
H3 BBIPaXKEHHS:

Uoﬁul == Uo.xp + Uo.nq + (Ul + mk{xxp + Ultl)kxpksk; (34)

B ¢opmyie (35) Us. «p, Uo. au — CMellieHHS MOPO/J, ONpejesisieMble
corsiacHo 1. 27 no dopmynam (3), kg, ks, £, — cM. 0. 28; vy — cko-
POCTb CMeIllleHHsI TOPOJ, TO3aAH OUHCTHOTO 326051 32 30HOH €ro HHTEH-
CHBHOFO BJIHSIHHSI, MM /Mec (pHC. 12); {; — BpeMsi nojJepKaHHs Buipa-
60TKH 3a OYHCTHHIM 3260eM RO MOrallleHHs, Mec.
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Puc. 12. Cxopoctb cMetiieHAR NOPOA NO3aAH OYHCTHOTO 32609

BoipaGoTKu, npoBoaHMbie BhepelH OYHCTHOro 3abos
H COXpaHsieMbie 32 HHM JJIsi NOBTOPHOrO HCNOJIL30BAHHSA
NpH oTPaGoOTKE HHXKHEro ITaxka (moa3Taxa)

30. Tlopsinok pacuera mapamMerpoB KpemH CJAedyOHA:

a) BHIGHPAXOT THN M IJIOTHOCTb OCHOBHO# KpeNH, yCTaHaBAuBaeMo#
NpH MPOXOAKe BHIPAaGOTOK, B COOTBETCTBHH ¢ M. 27,
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6) BbIGHPAIOT CpelCTBa YCHJEHHS] KpenH Blepeld U no3anu 3a6osi
nepBofi J1aBbl B COOTBETCTBHH ¢ nm. 28, 29;

B) TO XKe, Briepeau 32605 BTopo# saBbl o ¢opmyse (18) Ha ocHo-
BaHHH CMELIeHHH MOpPOJ, PAcCCYHTHIBaeMbiX Mo dopmyse:

Up = Us vp + (2Urke + mEhyp) kupksk’,, (35)

(0603HaueHust — cM. nma. 27—28);

)’ NPOTSIKEHHOCTb Y4aCTKOB YCTAHOBKH CPENCTB YCHJIEHHSI KpelH
onpejiensior no raéa. 14;

I) BBHIOMPAIOT METAJJIHYECKYI0O PaMHYIO Kpelb MO MOAATJIMBOCTH,
no/ib3ysck Bbipaxkenuem (30), ucxoas H3 cmeuteHHH nopon Uosw,
paccuuTbiBaeMbiX 1o ¢opmyJe:

Ussw = Uo.xp + Uo.ua + (2Us + mkixy + vity) kepkskl,, (36)
(o603rHauenust no nn. 27—29);

BbipaGoTkH, npoBofHMbBIE BIPHCEUKY K BLIPAGOTAHHOMY NPOCTPAHCTBY

31. Tlopsimok pacuera mapaMmeTpoB KpenH CJelyIOUiHi:

a) BBIGHPAIOT THN H NJOTHOCTb YCTAHOBKH OCHOBHOH KpenH HpH
NPOBeJleHHH NPHCEeYHOH BHIPAGOTKH (Ha paccTosiHHH He MeHee 100 M
3a 3a6oeM AefcTBYIOLIeH JaBbi M CIyCTSl He MeHee 6 Mec rnocje ee
NpPOXOAa) Ha OCHOBAHHH CMeIlleHHH NOpPOJ KPOBJIH, PACCUHTHIBAEMBIX
no ¢opmyJe:

Ui wp = (Utp + 200) R kskik, 37)

riae Ujp — cMellleHusl MOPOA B MPHCEUHLIX BhIpaboTKax, MM (puc. 13),
U — CKOPOCTb CMeLleHHs] MOPOJ KPOBJH (MM/MeC) NpH NPOBeLEHHH
BbIpa6OTOK B TeueHHe 2 Mec, onpeensiemast o rpadukam (puc. 14),
k’ — K03(pHLIHEHT BJIHSHHS MeCTa 3aJ102KEeHHS NIPHCEYHOH BbIpabOTKH
{em. . 20), kx — cm. puc. 5, 6, k,— cm. n. 25, ks — cm. Taba. 11.

{To Benuunne U§ «p cornacHo n. |3 onpenensiioT HOPMaTHBHYIO
¥ pacueTHyi0 Harpy3kd Ha | M BbIpaGoTKH. 3aTeM B COOTBETCTBHH
c nn. 14, 15 BHIOGHPAIOT -THII, CONPOTUBJEHHe N, H MJOTHOCTH ycTa-
HOBKH 71 OCHOBHOH KpeH;

6) BbHIGMPAIOT CPEACTBA YCHJEHHS KPENH COIMVIAcHO I. 19 Ha ocHO-
BaHHH cMelleHUH nopol Ukpy KPOBJIH 3a BeCb CPOK CJYXKObl BbIpaGOTKH,
paccuuTbiBaeMbix no cdopmy.e:

Ulp = Ul xp + Ulkukupko kIR, (38)

rae Ui = Uy (cm. puc. 11).

KosauuectBo cpeacTB ycuJjeHHs onpenensiior no ¢opmyne (14) —
cm. n. 19;

B) BLIGHPAIOT METANJIHUECKYI0 PaMHYIO Kpenb N0 MOAATIHBOCTH,
nosnb3ysicb ycioBueM (30), Hcxoass M3 OGUIMX CMeIEHHE [OpPOA,
pacCUHTHIBAEMbIX H3 BbIPpAa’KEHHA:
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Puc. 13. Cmeumenna nopos 3a nepuOj BJAHSIHHA NPOXOJ-
4eCKOro 3a60sl B NpHceyHoH BHIPaAGOTKe
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Puc. 14. CxopocTn cmelleHnii ROPOX KPOBAH B NPHUCEUHBIX
Bbipaborkax

(JK,)GUL - I/{) Kp + ljt,) nu + [U(,)(t - 2) + U” kxpk,ksk;. (39)
ITpu stomM U ny OnpenensiiorT u3 BbiparKeHHs:
Us nw = (Utp + 208) (1 — k) k7k<k7,; (40)

[) MNpPOTSAKEHHOCTh yYacTKa YCTAHOBKH CPEICTB YCHJEHHSI KperH
npuHUMaloT no tab6a. 13.
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BuipaGorku, npoBoauMbie (odopmasiembie) 3a OUHCTHHIM 3a60eM

32. Tlopsipok pacuera mapaMeTpoOB KpenH CJAeLYIOLIHH:

a) BHIOMPAIOT OCHOBHYIO Kpellb B BHIPAGOTKax (BEHTHJSIUHOHHBIX
WITPEeKax), MPOBOAHMBIX 32 OUMCTHBIM 3a60€M H MOLAEPKHUBAEMbBIX
B BHIpaGOTAaHHOM IIPOCTPAHCTBE GYTOBBIMH MOJIOCAMH HJIH KOCTPAMH,
Ha OCHOBaHHH CMEIUEeHHH NOPOJ KPOBJIH, ONpelelsieMbiX Mo GopmyJie:

Uwp = m'kixpksk?, | (41)

rae Roxp — JJIs1 6YTOBRBIX NoJioc paBeH 0,15, 151 KOCTPOB H3 KPYrJoro
geca 0,2 (cM. Taba. 19); m’ — BbicoTa BblKJaAbiBaeMoH O6yTOBOH
NOJIOCH HJIH KOCTPOB, MM; ks — cM. Ttaba. 11; k,— cm. n. 28.

ITo nalinenHoMy 3naueHHI0 Uxp H3 Tabs. 4 HAXOAAT HOPMATHBHYIO
Harpysky P" no ¢opmyae (8) onpeaensior pacyeTHyl Harpysky
Ha 1 M BbHIP@6OTKM H B COOTBETCTBHMH ¢ nn. 14, 15 BbiGupaiort Tum,
CONpPOTHBJIEHHE H MACNOPTHYIO INIOTHOCTb YCTAHOBKH paM KpenH;

6) BBLIGHPAIOT METAJIHYECKYI0 PaMHYIO KpeNb [0 MOAaTJHBOCTH
no yca0Bu0 (30) Ha OCHOBAHHH CMEILEHHH MOPOA, PAaCCUHTHIBAEMbIX
no gopmy.e:

Ussws = (m’kixp + vat) ksk?,, (42)

rjle U2 — CKOPOCTb CMeILleHHs MOPOJ B Bbipa6OTAHHOM MPOCTPAHCTBE,
MM/Mec (puc. 15); ¢ — cpoK cayxKG6Gbl BbipaGOTKH, Mec.
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Puc. 15. Ckopoctp cmelenHit nopon B BupaGotke nozagu
32009 NaBbl HA BEHTHJASIUHOHHOM TOPH3OHTE

Ecau ycnosue (30) ue ynosierBopsiercsi, TO HEOGXOAMMO NpH-
MEHHTb Kpenb ¢ GoJiblliel MOAATIHBOCTHIO WM YBEJHUYHTH MJIOTHOCTD
OCHOBHOH KpellH H CPEACTB €€ YCHJICHHS.
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BripaboTkn, npoBoAKMbBIE NO 32aBAJy BNEPE]H OYHCTHOTO 3a00%
H MOAJEepPKHBAEMbie B BbIpAa6OTAHHOM NPOCTPAHCTBE

33. Tlopanok pacuera mapaMeTpoB KpelH CJelyOuiHi:

a) BbIOMPAIOT OCHOBHYIO Kpelb B BbIPA6OTKaXx (BEHTHJSILHOHHbIX
uITpeKax), N1poBOAMMBIX 1O OOpylIeHHbIM NOPOAAaM (3aBaJjly) B Bbipa-
GOTaHHOM [MPOCTPAHCTBE BlEPEeAH OUYHCTHOrO 3a60si, 110 CMEIEeHHSIM
nopolt Us xp H Us. suc. 6, NOJydaemMbiM U3 ¢opMydbl (3),Ha OCHOBAHHH
KOTOpbIX H3 BbipaxkeHHs (29) BBIYHCASAIOT pacuyeTHoe cMmeuleHHe U.
PacuerHylo Harpy3ky Ha Kpenb BbIpaGOTKH ONpeiensioT no gopmyJe
(8), np# 3TOM HOPMATHUBHYIO Harpysky P" NpHHHMAIOT COrJacHo
Ttabsa. 4 no BenuunHam 1,5U. JlanpHeRuini Bbl6Op THNA M MJIOTHOCTH
OCHOBHOH KpelH NPOH3BOASIT B COOTBETCTBHH ¢ nn. 14 u 15;

B) BbLIOHPAIOT CpeICTBA YCHJEHHSl KpenH (CTOHKH, MpPOMeXyTou-
Hble paMbl WJH Ap. — CM. I. 6 npuia. 1) Ha OCHOBAHHH CMELLEHHH
nopox U,p, onpeaensieMbix no ¢opmyJe:

Up = 1.5Uo p + (Us + val) b by ok, | (43)

rae Uy xp — M. 0. 27, Uy — cM. puc. 11, ke — cM. puc. 5, 6; ki,
ks, kR, — cM. n. 28.

ITo Benuunne Uy, ONpene/siioT CyMMapHyIO Harpy3ky Ha Kpelb
H no ¢opmyae (14) — NJIOTHOCTb YCTAHOBKH CPEJCTB YCHJIEHHS OC-
HOBHOH: KperH;

B) BbIGHDAIOT METaNJHYECKYI0 PAMHYIO Kpelib HO [OAATJIHBOCTH
no ycaosuio (30) Ha OCHOBAHHH pacueTa CMeILEeHHH MOpOjJ KPOBJH
H Nousbl 110 (opmy.e:

Uossu = 1,5Uo.«p + 0,5Uc.nu + (U1 + vat) kipkskl,,  (44)

rae { — CpoK cayxObl BbipaGOTKH, Me€C; Uz — CKOPOCTb CMELIEHHS
NOopoj Ha BEHTHUJISILLHOHHOM FOPH30HTe, MM/Mec (cM. puc. 15).

TpeGoBanus K Kpenu

34. Bo Bcex nepeuncjenHsiXx B mn. 27—33 cayyasix B KauecTBe
OCHOBHO#H pekoMeHJyeTcsl Kpenb, 06J1afaloias NoAaTIHBOCTbIO B BEp-
THKaJbHOM H TOPH3OHTAJIbHOM HaNpaBJeHHsX. ITOMY TPeGOBaHHIO
B HaubOJIbIIEH CTENEHH OTBEYalOT YEThiPEX3BEHHble KpenH THMa
KMII-A4 (npua. 1). [Ipu oTcyTcTBHH yKa3aHHOH AonycKaercsl npH-
MEHSITb JpyrHe KpemH C HanpaBJeHHOH NOJaTJHBOCTHIO HJIH Tpex-
3BeHHyl0 Kpenb KMIT-A3.



VL. PACYET NAPAMETPOB PAMHOH NOAATJIHBOH KPENH
B BbIPABOTKAX, MPOBOJIHMbBIX B PA3TIPY)KEHHbDIX 30 HAX,
noa HJH HAL KPAEBbIMH YACTAMMU U LLEJINKAMH YT Jag*

35. [lopspok pacdera napamMeTpoB Kpenu i1t NOATOTOBHTEIbHbBIX
BbIPA0OTOK, MPOBOAMMbBIX H (I0LIePKUBAEMbIX B 30HAX, PA3TPVKEH-
HbiX HaapaboOTKOH HJIH M0ApPabOTKOH CMEKHbIMH MJIaCTaMH, Cije-
AYIOULHH:

a) BLIGHPAIOT OCHOBHYIO Kpenb B BbIpa0OTKaXx MpH HX NPOXOIKe
Ha OCHOBAHHH pacueTa cMelleHHH nopoa no dopmy.1aM. NpHBCIEH-
HbIM B pa3a. 11—V ¢ ymenbluenuem 3Haueduit 8 1,25 pasa:

0) BLIOHpAIOT CpelAcTBa YCHJEHHMs KpelH B BbipaduTKax M npoBe-
PAIOT METaNNHUYECKYI0 PAMHYIO KPefb 110 N0JAaTARBOCTH HA OCHOBAHHUH
CMEeLeHHH 110p0oA, PACCUMTHIBAEMbBIX 1O COOTBETCTBVIOLIMM (Popmy-
aam pasa. [H—V u ymenbuienusix 8 1,23 pasa.

36. ITopsitok pacuera napameTpoB Kpenu 15 [10/ArOTOBHUTE IbHbIX
BbIpabOTOK, APOBOAHMBIX H MMOALEPKHBAEMBbIX 1101 (Ha.L) KpaeBbiMM
YaCTAMH BbILIEJIEKAUINX HIH HHXKeJexalltux IL1acToB, CAeAVIOutnii:

CcHayana BbIOMPAIOT Kpenb, YCTAHAB.IMBAEMVIO B BbIPAGOTKE IPH
NpoXo;1Ke BHe 30Hbl noBbilieHHOro roproro aasacuusa (II1), 3 coor-
BEeTCTBHH ¢ TpeboBanusimu pasa. 11—V, 3arem, noayuns xapakre-
PHUCTHKY TIOAATJINBOCTH KPENH, YCTAHABJIUBACAMON 1PH POXO1Ke BHE
soubt T 1, npuctynaict k onpeaenenunio koypdpuunenta ko, Xapaxre-
PH3YIOLLETO YBEJHUCHHE CMEWEHMH fIOPOA 33 c4eT KOHUeHTPAUHH
HANpsAKEeHUH B 30HAX NOBLILIEHHOrO FOPHOTO AaBAeHHA (cm. . 38):

3aTeM BbLIOHPAIOT OCHOBHYIO Kpellb H CPeICTBA €€ YCHJHHA [10
dopmyaam pasa. [11—V, yMHOXas npaBylo yacTh BbIPAKEHHIT HA Rox;

6) npoBepsIOT METAJNHYECKYI0O PAMHYIO KPellb 110 NOAATAHBOCTH
Ha OCHOBaHHHM CMeULeHHH IOPOA, PacCCUHThIBAEMbIX MO (QopMy/am
(cm. pasa. 111—V) ¢ yuetoMm KO3 dHUHEHTa Ryy.

37. OcHOBHYIO Kpenb i CPeACTBa ee YCH.1eH s A1A NOATOTOBHTE/b-
HbIX BbIPAaBOTOK, NPOBOAMMbBIX H NOJZAEPXKHBaEMbIX NO1 (HaL) HeIn-
KaMi Yrisi, OCTaBIsieMbiMH B Bbllliefiexalinx (HHKe ematlnx) niac-
Tax, BHIOMPAIOT Takke Ha OCHOBAHHM pacuera cMmeuleHuit nopoa
no ¢opmy.aam, npubeseHHbM B pasi. [H—V ¢ yuerom kosdduuHeH-
Ta Ro1.

* Jlna sappalaruiBaeMsix HAW NOAPAGATHIBAEMbIX BbIPaBOTOK HA OLHOBPEMEHHO
paspabaTbiBaeMbiX COJMMEHHBIX MJAECTax Kpenu <jieaver BHIOMPATL MO COrNacoOBaHHIO
¢ BHUMN.
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38. KoapHuHeHT Roy ANA yCJOBHH OTPAGOTKH TOHKHX M Cpel-
Hell MOLLHOCTH COJIHKEHHBIX M13CTOB JI060ro 3ajeranus onpeaensior
¢ HMcnoap3oBaHHem Taba. 20-—23.

Ta6auwwa 20

BulpaGoTKa HaxOAHTCH MOA KpAaeBOH 4acTbio
naacra apu hyfhe w WM HaL KpaeBo#
4acThio naacta npu Ay fhen . . . . .| 02 0.4 0.6 0.8 1,0

2 T 1.6 1.4 1.2 1,0

Ta6nuuwa 21

BoipaboTKa HaXOAHTCS NOA UETHKOM YIJist
winpuHohn b, < Ly npu A /V.Bh6.w . . . 0.2 0.4 0.6 0.8 1.0

koa -~ . . . . . . . . . . ] 30 25 2,0 1.5 1,0

Ta6auma 22

BuipaboTKa HAXOANTCS HAA UEJHKOM YrJs
WHPpHHOH by << Ly npu An/1.5k6 o (3SR
{10/I0TOT0 H HAKJOHHOTO 3aJeraHHus M1acToB
yras) .. . oL 0,2 0.4 0,6 0,8 1,0

Roe .« . . . . . . . . . . . 385 2.5 2,0 1,5 1,0

Ta6auuwa 23

Buipa6oTka HAXOAHTCA HAA UENHKOM YIJIf
nmpuron by << Lo npu fe/1,5he o {(DNR
KPYTOHAKJIOHHOrQ W KPYTOro 3aferaHus
naactoB yraa) . . . . . . . . .| 007 0,21 0,39 0,63 1,0

Ros - <« . L . o o . . . ] 30 2.5 2,0 1,5 10

Hpumeuanue Tlpu Lo < b, << 2Lo pacuer kg, caeayet cornacosats ¢ BHUMU.

" [1as onpepneneuus ko, HeO6X0IMMO 3HATL napamerpol: Ly — pa3s-
Mep 30HbI BPEAHOro BJIHSIHHA ONIOPHONO 1aBJ€HHSA OT OUHCTHBIX pa-
60T (M), npdHAMaembit no taba. 24, 25, h,, h, — COOTBETCTBEHHO
paccTOsiHKE 110 HOPMaJik OT BbIPadOTKI 10 Bbilliedexainero (Huxe-
JexKalllero) naacra, M; e . — 0€301ACHYVIO TaYOHHY HAApPaboOTKH, M
(Tab.a. 26, 27): he o — Ge301aCHYIO BRICOTY NoapaldoTku, M (1aba. 28
u 29).

3HaueHHA M6 n rasa MPUHHMAIOT U3 TadA. 29.
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Ta6awua 24

) Beanunna sonm Bpeanoro sausinus ONOPHOTO AABACHAH Ly B 041X
Xapaktepueruka nohatiau- 0T {4 e, UpW veAAX Bazeuns, (...)
BOCTH Kperys A, MM .
0 35 36- 65 56 90
Menee 300 1,0 0.80 0.60
301—500 0,75 0,60 0.45
Bosee 500 0.65 0,52 0.39

HIpameuwanne. 3nauesia Lo s, NPUHEHMAIOT H3 Taba. 25 A - cM. wpwa. 1

Tabanwa 25

Tayéina pacnoio- 3uauennst Lo 6., M, GRI PACULTHOM COHPOTHBACHRK BOPOL CXKaTuo R, Mlla

AREHHRN BWAPABOTRR ] ' 120
H. w a0 20 30 40 50 60 80 100 u Bogee

e 200 70 55 45 40 35 30 30 30

300 85 65 55 45 40 35 35 35

400 100 80 65 50 45 40 40 40

D00 110 90 75 60 50 45 45 45

600 120 100 85 70 60 50 o0 50

800 125 110 95 80 70 05 o0 60

1000 130 120 105 90 80 7 65 60

1200 140 130 115 100 90 80 75 70

1500 150 140 [30 115 100 90 80 70

TaGaunuwa 26

Besonacnas ray6una vaapaGoten fis, o, B 20a9X fls . yue,
NapakTepleTHRg Hoaaran- upH yraax naaenns {(...°)
BOCTIL KPCHY N, MM

0 35 36 - 55 56 99
Menee 300 1,0 0.8 0.6
301 ---500 0.7 0.56 04
Boace 500 0.5 0.4 03

Hpu Haaudui 6 MeHOynAacTse MOWHX CAOCE HeCHOHIKA

Meuee 300 0.8 _ 0,64 0,48
301 —500 0.56 0,45 0,34

Boaee 500 0,4 0,32 0,24

Kosppuumenr ko, HaAXOAAT caeayoltumM o6pa3oMm:

a) onpeaeNsioT napameTphbl paciloNoXKeHHst BbIpabOTKH N0 BbilLiie -
JEKAULMM HITH HHKENeXAWHM MJ1aCTOM HAa YUacTKax pacnofiomeHns
BbipaBOTKH NoJ (HaA) KPaeBoit uacTblo NAacTa HAH NoA (Hax) uean-
KOM, T. €. napametpsl hy; fu;

6) onpenensioOT 3HAUCHHSA fis. 4 MU fls , B MeTPax 1o Taba. 26—29;
38



Ta6auua 27

g, .. tuge. M. [HPH PACYETHOM CONPOTHBACHHH nopoj cxatuio R.. Mlla
oo . . 120
a0 20 30 40 50 60 80 100 u Gonee
o 200 70 60 50 45 40 40 35 30
300 80 70 60 55 50 45 40 35
400 90 80 70 65 60 55 45 40
500 100 90 80 75 65 55 50 40
600 110 100 90 80 70 60 55 45
800 115 | 105 95 | 85 75 65 60 50
1000 120 110 100 90 80 70 65 55
1200 125 | 115 | 105 95 85 75 65 60
1500 {30 120 110 100 90 80 70 60
Taoaunua 28
MoutiocTs oApaGaTHRa0- ity B AOARX Mo, u. 1ana HPH NONATAMBON Kpery u yraax natenns, (..°)
nero paacra, M 035 36~ 55 56 90
0.5 0.8 0,64 0,48
1.0 1,0 0,80 0.60
1.5 1.1 0.88 0,66
2,0 [,2 0.96 0,72
2,5 1.3 1,04 0,78
3,0 1.4 1,12 0.84
3.5 1.6 1,20 0.90
Ta6anuna 29
Bo n orana, M, ILPH PACUCTHOM COUPOTHRACHUKM HOpoX CRatiie, Mila
H.om ) . 126
no 20 30 40 50 60 8() 100 u Goace
Ho 200 90 80 75 70 65 60 55 50
300 100 90 80 75 70 65 60 L)
400 110 100 50 85 75 70 65 60
500 120 110 100 95 80 75 70 65
600 135 120 110 105 90 80 75 70
800 145 135 125 115 100 85 80 70
1000 160 150 140 130 Lo 90 85 D
1200 170 160 150 1356 120 100 85 80
1500 180 170 160 140 130 110 90 80
B) BbIYHCJASIIOT oOTHOWweEHUs hy/he w, hu/he «, WM hy/1bhs

hn /1 ,5’16‘ ",

r) onpenensiior Kospduiuent Ry, no taba. 20—23.
[Ipu neoGxoammocTn mpoBepku pasmepa uenuka b, onpegensor
BeAHUMHY Lo no tabu. 24, 25.



VIl. PACYET NAPAMETPOB
PAMHONX NOJATJIUBOW KPEMH BbIPABOTOK,
MPOBOJAHUMbBIX B CNABBLIX HEYCTOAYHUBbIX MOPOJAX

39. INonoxeHHa JaHHOrO pasjena pacRPOCTPAHSIOTCH Ha Bbipa-
60TKH, MPOBOAHMbIE H NOAJEPXKHBAaeMbie B CJabblX HEYCTOHYHBBIX
MeCYaHO-TJINHUCTBIX W TJIMHUCTBIX MOPOAAX, CKJIOHHBIX K He3aTyXxalo-
LIUM CMELIEHHSM, Ha OAHHOYHO pa3pabaTbiBaeMblX I.1aCTaX BHE 30Hb
U B 30He BJIMSHHA OUHCTHbIX PaboT B .ycjoBusix [loamockoBHOro
6acceiiHa, [10 «Aunekcanapusiyroab», [10 «[laBnorpaayroab» H no-
no6HbIX. K TakuM BbIpabOTKaM OTHOCATCS:

nojlep)XHBaeMble B MacCHBe YIJsl KaK OLHHOUHbIE;

TO e, BMePefAH OYHCTHHIX 3a60€B H norauiaeMbie 33 HUMH;

NpOBOAMMbBIE BNPHCEYKY K BLIpAGOTAHHOMY NPOCTPAHCTBY (NpH-
ceuHbie) .

Boipaborku sre sauanus ouucrroix pador

40. CmeuieHus MOPOA KPOBJH B BbIpAabOTKax, MoaJepKHBaeMbix
B MacCHBe yrJjisi BHe BJIMAHUA OYHCTHbIX paboT, onpeaedsiioT B 3aBH-
CHMOCTH OT CPOKa HX caYyxk6bi no ¢opmy.ie:

U xp = [Unp + 120(f — 1)]kska, (45)

rae UJg, — CMelleHHsi NMOPOoJ KPOBJIH, MM, 3a TepBbii rOA noiaiep:xa-
HH$ BbIpaGOTKH B THITOBBIX YCJIOBHAX, 38 KOTOPbie MPHHATHI: MPOXOIKA
B HanpaBJieHHH HANJIAcTOBaHHUs, ceuenne B cBeTy 10 M mpH wupHHe
4 m; U, onpenensiior no rpadukam puc. 16, a, 6 COOTBETCTBEHHO
AAs rAyGHH RO H 6ojiee 200 M; v — yCTaHOBHBIUAACH CKOPOCTb CMe-
LieHHHA Mopoa, MM/Mec, MPU MX eCTeCTBEHHOIT BAaKHOCTH, onpejedise-
Mast IJI KAMEHHOYFOJIbHbIX MECTOPOXKAEHHH 110 rpadukam puc. 17 a, 6,
A 6ypoyroibHbix — 110 rpaguky puc. 18.

Ina o6BoAHeHHBIX NMOPOA THHA RIHH, KAaOJAHHHTA W OYporo yris
CKOPOCTh U, onpelleJieHHYI0 no puc. 18, cienyer yBeNHUHTb B 1Ba
pa3a; ¢ — cpok cayx6bl BbIpabOTKH, JeT; ks — cM. no Tada. 1l;
ks — no m. 12.

41. Cmewendss nopoi noysbl {J, ny M OOKOB BbIPABOTKH /g 4
onpenensiioT aHaJOrH4HO CMEeLeHHIO Kposau no ¢popmy.ie (45).

42. PacyeTHyl0 Harpysky Ha | M TNpPOTAIKEHHOCTH BbIPAOOTKH
CO CTOPOHBI KPOB/IM (MOYBbI) M GOKOB HAXOAAT COOTBETCTBEHHO M0
dopmynam:
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Puc. 16. Cmeumenns nopoa KPosJiv 3a nepsblil TOA NOpAepKanua BuiPpabOTKH
Ha ray0ouHax:

a-— a0 200 m, 6 — 200—700 m

P = bP" uau P = hP", (46)

rae b, h — WKMpHHA M BbBICOTA BLIPAGOTKU, M, P" - HopMmaTuBHasA
yiedbHasi HArpy3Ka Ha Kpenb (cm. Tadsd. 4).
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Puc. 17. CKopocTh cMELeHHs IOPOA MECTOPOXKACHUHA HA ray6uHax:

a — KaMeHHOYroJAbHbiX, 40 200 M, 6 — 200—700 m

43. Tun W conpoTHBJEHHE Kpenu BbiOMPAOT MO npuj. 1, a nmiot-
HOCTb €e YCTAHOBKH — B COOTBETCTBHH C M. [5.

44. Pacuer napameTpoB H BBIGOp pPaMHOH Kpenu BblpaboTOK,
NPUMbIKAIOLLHX K OUHCTHBIM 3a605IM H OXPaHSeMbIX OT OUHCTHBIX pa-
00T UeJHKaMH yrjsl pa3MepoM He MeHee yKasaHHbIX B Taba. 30 ans
KaMEeHHOYTOMIbHLIX MECTOPOXKAeHHH U B TabJ. 31 Ansa OYPOYroJibHbIX,
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Puc. 18. CxopocTb cMmelleHHS NOPOA v OypoyrodbHbLIX MeCTOPOXKAEHHH
Ha raybune no 200 m

Ta6auuwa 30

lllnpuna vesanka, M, 0py otHomwennn H/R.. m/Mlla
BripabotkHu
5 10 15 20 30 40 50 H Goaee
MarucrpanbHbie 5 10 20 40 80 120 150
BelemouHbIe 5/25} 10/30 | 15/35 | 20/40 | 25/50 | 35/55| 45/65
Tabauna 31
[sputa ueauxa, M, npu otHoweHun H/R., M,;Mﬂa
BuipaboTki
50 100 150 200 250 300 350 400
MarucrpanbHble 10 20 30 40 50 55 60 65

MMpumeyanus: 1) s uncadrese — NpH eCcTeCTBEHHOW BJIAXKHOCTH NOPOJ, 8 3HAMeHaTeNe ~- B OOBOA-
HEHHBIX NOPOAAX; 2) NpH TPYAHOOOPYINAIOHWIEHCH KPOBJE NMPEACALHEMH CaelyeT CUHTATh pazMepbl NeNHKOB.
yBeanyenusie Ha 20 %; 3) npH OPOUHOCTH yrad, BABoe H fojee npeBRWAIOILEH NPOYHOCTL BMEIAIOULHX
HOPOR, M OCTABJEHHH B KPOBJie H NO4YBE BHPAGOTOK 33WMUTHOR NAUKH Yrisi, B KayecTse fpeaeibHuix H#eobxo-
AHMO NPHHUMATL Pa3Mephi UENHKOB, yMeHblueHHsle Ha 20 %; 4) npeaycmarTpHBaeTcsi, 4To NPH NHOralleHHH
BHIPAGOTOK LIeTHKH YISl H3BJEKAIKOT.
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MIPOH3BOIAT KaK 1l OJAMHOUHbIX BbIpa6OTOK, MOAAEPKHBaeMbIX B Mac-
CHBE YIJIfl BHe BJIMSIHHS OUMCTHbIX pabot (nn. 40—43).

BoipaGoTkH, moraumiaemMbie 3a OYMCTHbIM 3a60eM

45. Tlapametpsl /151 BHIpaGOTOK, IOraliaeMbiX 3a OYHCTHBIM 3a-
60eM, PacCUUTHIBAIOT B CJHEAYIOLEM NOpsiaKe:

a) BLIGHPAIOT OCHOBHYIO Kpellb, yCTaHAaBJUBAeMYIO B BbIPabOTKe,
BIIOC/IEACTBHH NOrairaeMoil 3a OYHUCTHbIM 3a6oeM, MO pe3y/bTaTtam
pacueTa CMellleHHH MOpoJ, KPOBJIM BHe 30HbI BJHSIHHS OUYHCTHBIX
pabotr corjacHo n. 44 u pacyeTa HAarpy3KH Ha OCHOBHYIO Kpenb 10
BeauunHe U, xp — cM. (45) B cooTBeTcTBMH ¢ n. 13;

6) BbLIOHPAIOT CPeACTBA YCHJIEHHS OCHOBHOM KpenH corjiacho n. 19
Ha OCHOBA@HHUHM CMEIEeHHH NOPOA KPOBJH BbIPabOTKH, ONpeae/seMbiX
no gopmyJe:

Uip = U kp + Ui xpks, (47)

rae Us xp — cM. . 40, U, ) — CMellleHHs1 NOPOL KPOBJH, MM, B 30He
BPEMEHHOI0 OMNOPHOro AaBJE€HHA OYHCTHOro 3abos, onpeje/seMmble
no rpaguky puc. 19, a, 6.

CyMMapHYI0O Harpy3sky Ha Kpenb 3a BeCb CPOK CayG6Gbl Bbipa-
6OTKH onpeaeasior coraacHo 1. 13 no Beanuute /¢y, pacCUHTaHHOM
1o ¢opmydte (47). KonuduecTBO CPeCTB VCHICHUS KPenu NMPUHUMAIOT
no dopmyae (14) — em. n. 19;

B) CyMMapHbie CMellleHHs Nopoa nousbl {/,y HaK 60KOB Us 3a BeChb
CPOK CJIy>K6bl BbIpaBOTOK onpenensior aHajdoruuto no gopmyne (47);

r) BBIGHPAIOT METaJIHYeCKyl0 apOYHVIO Kpelb 10 NOAATAHBOCTH
cornacHo n. 17 no Beanunue U/, — cM. hopmyay (47).

lpuceynbie BLIPaGoOTKH

46. [lopsnok pacuera napameTpoB KpemH [Jf MPHCEUYHBIX Bbipa-
6OTOK CJeAyIOlIHH:

a) BbIOMPAIOT OCHOBHYIO KpeNb, YCTAHABJHBAEMYIO B NPHCEYHOH
BbIpaboTKe B fpolecce NMPOXOAKH, Ha OCHOBAHHH CMELleHHH MOPOA
KpoBJaH UG «p BHE 30HBI BJMSHHSI COOCTBEHHOH JaBbi, ONpefe/IsieMblX
no cdopmyJe:

Us wp = (U xp, + 1200(0 — 1) | ks, (48)

rae Ujg «p, — CMEILEHHs] MOPOA KPOBJH, MM, B PHCEUHOH BbipaboTKe
3a nepBbiii roll ee c1yKG6bl, onpejensieMble no rpagpukam puc. 20, a, 6;
Uf — CKOPOCTb CMellleHHsi TOpOoJ KPOBJAH, MM/Mec, B NPHUCEYHOH BbI-
paboTke, onpeaensieMas no rpagukam puc. 21, a, 6; fp — cpok cayx6bl
BbIPaOOTKH A0 BJIHSIHUSI OUUCTHBIX PabOT COOCTBEHHOH JaBbl, Je€T.

[Tpumeuanne He pekomMeHayeTcs NOMAEPXKHBaTh BHIPabOTKHM 10 Hayasa
OYHCTHBIX PaboT Gosiee ABYX JeT, BKJIIOYas BPEMsA HX fIPOBEeHHS.
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Puc. 19. CmeuieHns nopoj KpoBiHu B 30HE BPEMEHHOIC OMOPHOTO NABAEHHA
Oo4yHCTHOro 3aon Ha rayduHax:

a - no 200 M, 6 — 200—700 m

Harpy3ky Ha OCHOBHYIO KPelb PacCYHTLIBAIOT 110 Bedanumnne L)) «; —

cM. (48), B COOTBeTCTBHH C 1. 13 W npua. I;

6) BbLIOGHUPAIOT CPEACTBA YCHJIEHHUSI OCHOBHOHN Kpeny coraacHo n. 19,

Ha OCHOBAHHMHM CMEUICHHA TNOPOA KPOBJH, ONpeaedsieMbiX 3a BeCh

CPOK CayxObl BbIPAOOTOK C VYETOM BJIMSIHHA OUMCTHBIX padoT [10
popmy.ie:

Uty = Ut .xp + Ui ks, (49)
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Puc. 20. CmeumeHHs nopoa KpoBid B NMpHCceuHOHl BhipaloTke 3a nepsblit roa
ee cayx0n Ha ray6uHax:

a — po 200 m, 6 — 200—700 M

rae Us xp — cM. (48); Uf. «p — cMelleHusl NnopoJ, MM, B HpHCEUHOH
BbIpabOTKe B 30HE BJAHSHHUA OYHCTHBIX paboT, onpereasiemble 10 rpa-

¢ukam puc. 22, g, 6 COOTBETCTBEHHO Uit TIyGuH 10 ¥ Gojee 200 m;
kR, — cm. Taba. 11,
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Puc. 21. CxopocTh CMEUICHHSI NOPOA KPOBAH B NpPuUceyHOH BHIPAGOTKEe HA ray-
Ounax:

a— go 200 M, 6 — 200—700 m

CymMapHasi Harpy3ka Ha Kpenb 3a BeCb CPOK CIYXObl PHCEUHOM
Bbipa6OTKH onpesessieTcs corslacho n. 13 no Benuuuune Ugp, paccuu-
TaHHO# 10 ¢dopmyie (49). KoauuecTBO CpPeACTB YCHIEHHS OCHOBHOM
Kpenu nosaydawot no ¢opmyae (14), cm. n. 19.

47



!
Us xp, Uixps

mMm Z / MM
700 v = 900 v4
A LA — /§7
4 / / <,
¢ S
500 @9//&;{ /6/ - /// /// . // ¢ J /
/ ‘0‘ Ny = y /6 4
/ // g — ] A A
300 / A Ve % = ~ 50017 4 g
? /// ] e — | / / 0 ped
/i _// 0_| —] 4 // //
700 57 — ———a 20 300 ~ S
T /
20/‘//‘&%‘ ’:'ET’ 140 180 H,m /)C’//
100 ,/

Puc. 22, Cmemenns nOpoa KpOBJH B NPHGEUHOH BbIPAGOTKE B 30HE BJLHAHHSA
OYHCTHLIX PadoT Ha rayGunax:

a — a0 200 M, 6 — 200700 m 200 400 600 H,m




VIIl. PACYHET CMELUEHHHA NOPOJL
NPA AKTHBHOM YNPABJIEHHH rOPHbIM JABJIEHHEM
B BbIPABOTKAX

47. K cnoco6am akTHBHOrO yNnpaBJieHHSI TOPHbLIM [1aBJieHHEM OT-
HOCATCSI: YCHJIEHHE OCHOBHOH KPENH NAONOJHHTENbHBIMH KPenexXHbIMH
KOHCTPYKLHSIMH B 30HaX BJHSHHUS OUHCTHLIX paboT (B 30Hax [y, ls, I3);
yIOpPOUHEHHe MOPOJ KPOBJH aHKepaMH NPH OJHOBPEMEHHOH YCTAaHOBKe
OCHOBHOH Kpenu; CKBa)KHHHAst Pasrpyska; Ilie/ieBasi WK B3pbiBoLLee-
Basl pasrpy3ka mopox B OoKax MJH MOAOLUBE TOPHOH BbIPaGOTKH;
aKTHBHAsi pa3rpyska ¢ NOCJAeAYIOUHM ynpouHenHem nopox (APITY);
OTCeYHOe TOPIEeAHPOBAHHE MJIH THIPOMHKPOTOPNEAHUPOBAHUE TPYIHO-
06pyLIAIOKXCS TOPOJ, KPOBJIH BAOJb BoIPa6OTKH; XHMHUYECKOE yIIpoy-
HEeHHe Mopon, NpoBeJeHHe BHIPAGOTOK MOJ 3alLUTOH Pasrpy3ouHbIX
KOHIEHCALMOHHBIX MOJOC HJIH BbIPaGOTOK.

O6sacTb NpHMeHeHHsI YKa3aHHbIX cnocoGOB yNpaBJeHHs] FOPHbIM
paBneHHeM B BblpabOTKax npHBefeHa B npua. 1, n. 7, a npumepsl
pacueTa cMelleHHH mopof M BhIGOpa KpenH — B MpuJ. 4.

48. Pacuer cmeuieHuH nopod B BHpaGOTKax MPH HCMNOJb30BAaHHH
B KayecTBe CPeJCTB YCHJIEHHSI OCHOBHOH KpenHu CTOeK TPeHHs, THAPO-
CTOEK, Kpemeil YCHJEeHHSI, NPOMEXYTOUHBbIX pam KpeH H3JI0XKEH B
pasa. IV—VII. Bce cpeacTtBa ychjieHHsi OCHOBHOH KpeNH HCHOJb3YIOT
B 30HaX BJIHAHHUS OYHCTHBIX paboT, T. e. B 30Hax [, [y, [3, pa3mepnl
KOTOPbIX MPHMEHHTENbHO K KOHKPETHbIM BbIPa6OTKaM MNpHBedeHbI
8 pa3fa. [V—VII. 3HaueHnsi conpoTHBJIEHHS CPEACTB YCHUJEHHS Kpe-
o4 — cM. npud. 1, n. 6.

49. Pacuet cMelleHHH NOPOA B NPHCEYHBIX H INIOBTOPHO HCMOJb-
3yeMblX BhIpa0OTKaX NpPH yNPOYHEHHH KPOBJIM aHKepaMH MPOH3BOJAT
IJIs1 cilydyasi OMHOBPEMEHHOH YCTAHOBKH OCHOBHOH PaMHOH H BCTIOMO-
raTe/bHOH aHKepHo# kpenu. [lapameTpbl aHKepHOro KpenJeHus:
0,8—1 aHKep/M, o LIMpHHE BBIPAOGOTKH, IJHHA aHKEPOB — 10 pacue-
Ty coryiacHo 6accefHOBbBIM HOpMaTHBaM.

B 3TOM caiyuae B pacueTHble (POPMYJIBI N0 ONPefeJeHHIO CMeLILeHH T
nopox B BbipaboTkax (cM. pasa. IV—VII) cneayer BBOAMTL B Ka-
4eCcTBE COMHOXHTEJA BEJIHUHHY KO3(pOHLUHEHTAa yMeHbIIeHHA (yBe-
JIHYEeHHsI) CMeluleHUH Mopoxd Rakr.

BblzensiioT ABa cjiyuyasi: €cJH BblpabOTKY NOAAEPKHBAIOT BIJIOTh
A0 TorauleHHsl 6e3 YCTAaHOBKH CpPeNCTB YCHJIEHHSI OCHOBHOH Kpenu
B 30Hax [1, [z, I3, TO KO3 DHUUHEHT Rax: YMHONKAIOT HA BCIO BEJIHYHHY
pacueTHbIX CMElUeHHH, M0 KOTOPOH H BHIOMPAIOT OCHOBHYIO Kpellb.
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Ecnu B BblpaGOTKe BO3MOXKHA YCTAaHOBKa [OMOJHHTENbHbIX CPEACTB
YCHJIEHHS B 30HAX /1, [ H [3, TO KOIPPUUHEHT Raxr YMHOXKAIOT TOJBKO
Ha napametp Us. «p, @ BbIGOP OCHOBHOH KpenH B 3TOM C/ydae MpOH3BO-
AT no BenuuuHe (Us. xpRakr). 3HAUEHHUST Rair IPHHUMAIOT U3 TabuM. 32.

Ta6bauvua 32

Lllnprna supa- 3HaueHdA Kaxr npr H/ R, m/Mlla
Gotku, M 10 u menee 290 30 40 50 u Goaee
2,0 0,72 0,76 0,82 0,85 0,88
3.0 0,67 0,71 0,77 0,83 0,86
4,0 0,63 0,69 0,74 0,80 0,85
5,0 0,59 0,65 0,70 0,77 0,83
55 0,57 0,63 0,68 0,75 0,82
6.0 0,55 0,62 0,66 0,74 0,81

50. B cayyae npuMeHeHHs B BbIpabOTKaX CKBaXXHHHOH pas3Tpy3KH
NpU pacyeTe CMelleHHH NOPOA B pacueTHble popMyabl (cM. pasa. I111—
VII) caenyer BBOAMTbL B KauecTB€ COMHOXHTeNA KO3(DHUHEHT Rar,
npuHEMaeMblii 3 Taba. 33.

Ta6nunma 33

BuipatioTka CMmemeHusi nopox Raxr

OnuuouHad, BHE 30HBl BJAHAHHA Uy 1,0
OYUCTHHIX pabor Una 0,5
Us 0,25

Torawaemas 3a 1-M OYHCTHbIM 3a60eM U 1,0
Upa 0,45

Us 0,25

TosTopHO HCMOAB3VeMas, noratiae- Ugp Lo
masl 33 2-M OUYHCTHBIM 3a60eM U 0,45
Us 0,25

51. Ecan B BbipaboTkax npuMeHsieTcd iiejeBasi pasrpyska, To
npH pacueTe cMelUleHHt NOPOA B pacueTHble popmyanl (cM. pasa. 111—
VII) caeznyeT BBOAHTh B Ka4ecTBE COMHOXHUTENA KOIPPUUHEHT Kayr,
NpHHUMAaeMblii U3 Tada. 34.

52. B cayuae npumeHeHus B BBIpaGOTKax B3pHIBOLLENEBOH pa3-
rDY3KH TIPH pacyeTe CMeULeHHH 110pod B pacuerHbie GopmyJb (CM.
pasa. l11—VII) cireayer BBOAHTh B KaUeCTBE COMKOXHUTEAA KOIPPH-
UHMEHT Kaxr. MpHHMMaeMblfi u3 Tada. 35.

53. Ec/ii B OAMHOUHBIX BLIPAGOTKAX BHE 30HbI BAWSIHHA OUMCTHBIX
paboT ipHUMeHsieTCsl CHIOCOO AKTHBHOH pAa’rpy3Ku ¢ TMOCJEAVIOUIHM
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Tadnuua 34
Bripaborka CueuieHus nopos Raxr
OpauHOYyHasi, BHE 3O0HbBI BJHAHHSA Usp 1,1
OUHCTHBIX paboT Uns 0.4
Uoou 0,75
Us 0,3
[Torawaemasi 3a 1-mM ouHcTHBIM 3a60em Ukp 1,0
Unq 0,5
Uoﬁm 0.75
Us 0,3
[TosTOpHO HMCROJAb3YyeMasi, norauiae- U 0,9
Masi 3a 2-M OUHCTHbIM 3a60eM Unps 0,6
Ui 0,75
Us 0,3
Ta6anuna 35
Bwpaborka Cuelenus nopaa Roxe
OnunHouHasi, BHE 30HL BJHSHHSA Up 1,05
OQUUCTHLIX pabot U 0,35
(j()ﬁlxl 0,7
Us 0,35
IoramtaeMas 3a 1-M o4HCTHBIM 3a60em Usp 1,0
Ua 0.4
Uuﬁ;u 0,7
Us 0,35
[loTOopHO HcmOAb3yemas, morainae- Uwp 0,9
Masi 3a 2-M OUHCTHBIM 3aboem Upa 05
Uoﬁm 0-7
Us 0,35

ynpouHenneMm mnopoa (APITY), To npu pacueTe cMelleHHH MOpoi
B pacueTHbie (popmyabl pa3a. 111 cienyer BBOAHTH B KayecTBe COMHO-
KHTeNA KOIPPHUUHEHT Rar. paBubiil Ansa kposau 1,0, Ana nousnt —

0.25. nns U'm')m — 0.6

54. [lns BbIpaboOTOK, B KOTOPHIX NMPHMEHSIIOT OTCEYHOe TOPHeaHpOo-
sanue (OT) uam ruapomukporopnennposanne (I'MT), npn pacuere
CYMMapHbIX CMeIIEeHH NOPOA KPOBJH H NOYBbl B pacyeTHbie (HopmMYyJabi
(cm. pa3a. 1V-—-V) cneayer BBOAHTL B KayeCcTBe COMHOXHTENS KO-
PHUHEHT Ruwr, paBubiit 0,40 npu aAuanasoune 0,1—0.5, npu pacuete cme-
WeHHi nouBbl — pashblit 0,35, a npy pacueTe cMeuieHu#d Kposay — 0,55.
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B 3aBHCHMOCTH OT FOPHO-T€OJOTHUECKHX YCJOBHH KO3((HUHEHT
kawr ClEeyeT KOPPeKTHPOBaThb corjiacHo Ttaba. 36.

Ta6auua 36

Koaporunentn Jas, pacueta Ussh Ias pacuera Ui
H/R. Mesnee 5 5—20 Menee 5 5—20
Kaxr 0,5 0,4 0.4 0,3

55. Jlsist BHIpaGOTOK, B KOTOPBHIX NPHMEHSIOT CIOCOOLI XHMHUECKO-
ro YNpOYHeHHs MOpOJ MOUBLI, NPH pacyere UX CMellleHHH B pacyeTHble
popmyanl (cMm. pazn. [II—VII) caenyer BBOAuTD B KauecTBe COMHOXH-
TeJqad kax'r = 0,7

56. .[Ins1 BbIpaGOTOK, MPOBOJHMBIX BHE 30HbI BJIHSIHUA OYHCTHBIX
paboT B cyabblX HEYCTOHUUBBIX MIOPOAAX, IPH HCIIOJb30BAHHH KOMITEH-
CallMOHHBIX MoJocTell (pa3rpy3o4yHbIX BbIpabOTOK) B pacyeTHble (op-
myabl pa3a. VII cienyer BBOLHTb B KauecTBe COMHOXKHUTeNsT KO3 PH-
LHeHT kaxr = 0,5—0,6 npu pacnosokKeHHH KOMIIEHCALHOHHOHN NOJIOCTH
B Gokax Bbipa6oTku, 0,25—0,33 npH pacno/sioKeHHH KOMIEHCALHOH-
HOH MOJIOCTH B BHJE Pa3rpy304HOH BbIPAGOTKH HaJ OXpPaHseMOH Bbl-
pa6oTkoi npu 5 M << i << 15 M, rae & — paccTosiHke MeXAy pasrpy-
304YHOH M OXpaHsieMOH BbIpabOTKOH, U Rir = 0,2 NpH KOMNEHCALHOH-
HOH MOJNIOCTH B BHAE Pa3rpy3o4Hofl BbIpaOGOTKH, BAOJb KOTOPOH C Ofi-
HOfl CTOpOHBI BbipaGoTaHHOe MpocTpaHcTBO (A = 20 M).

lMopsipok BbiGOpa cnoco6a aKTHUBHOrO ynpasJeHHs
FOPHBbIM A aBJIEHHEM B MOATOTOBHTEJbHbIX BbIPaboTKax

57. Cnoco6Gbl aKTHBHOT'O YNpaBJI€HHsI TOPHbIM AaBJieHHEM cJeLyeT
NPHMEHATb B CIEAYIOWMX Caydasx:

MO pacueTy MIOTHOCTb METAJIHUECKOH apOUYHOH Kpemu ¢ 3aMKaMu
tuna 3[1K npesbiiaer 2,0 pambi/m;

npu n << 2,0 pam/M BeJHUHHA Ny4YeHHS HOPOJ B PeJbCOBBIX BbIpa-
6oTkax npesbimaer 200 MM, a B koHBeHepHbIX 500 MM.

58. O6aactb Uenecoo6pasHOro fIpHMeHeHUs1 crnoco60B aKTHBHOrO
ynpaBJeHHs. MEXaHUYECKHM COCTOSIHHEM TOPHOTO MaccuBa, ofecne-
YHBAIOLHX MOBBILIEHHE YCTOHYMBOCTH TOPHBIX BbIPAGOTOK (aHKepo-
BaHHE, UeMeHTalusl, XHMHYEeCKOe YIpOYHeHHe) AJ51 KOHKPETHbIX CHo-
co60B OxpaHbl BHIpabOTOK npuBeneHa B Tabua. 37.

59. O6aaeTb HesecooOpasHOro NpHMEHeHHs1 cmoco60B aKTHBHOTO
ynpaBJeHHs FOPHBIM JlaBjleHHeM, obecreynBaloLUX YMeHblIeHHe myye-
HUS1 TOPOA B BBIPaGOTKax (CKBaXKMHHas, LieseBasi, B3pbIBolleNeBas
pa3rpyska, cnoco6 APITY, komMneHcaLHOHHbIE TIOJOCTH) AJsi KOHKPET-
HbIX C/lyuaeB OXpaHbl BbIpa0OTOK npHBeaeHa B TabJ. 38.
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Ta6bauwua 37

Ob6aacTb NPAMEHEHHA CrocoGOB aKTHBHOIO yhnpasaeta
. TODHBIM 1aBJeHUEM
Bupa6oTku
0 4101 K2
no ray6hte, M o np :ggg;? ;ﬂ%g*‘ KX
OnunouHbie, TOALEPXKHBaeMble BHe 900—1200 20—30
30HbLI BAUAHKA OUHCTHbIX paboT 1200—1500 20—40
[MoralaemMbie 3a [-M OUYHCTHBIM 3a- 800—900 a0 20
Goem 900— 1000 20—30
1000—1200 20—40
1200—1500 20—50
IloBTOpHO HCMOMb3YeMble 800-—1200 20
1200—1500 20—40
Ta6auua 38
O6aacTh NpHMEHEHHA CROCOGOB aKTHBHOTO YMpaBAeHHA fIprmensnemule
TOPHBIM AABJCHHEM cnocobul aKTHB-
BuipaGotks HOro yipas-
no rﬂzﬁﬂue, 10 NPOYHOCTH nopol nousu, Mlla ne;::ﬂ:gﬁ::m
Oxunoynble, MOI- 600 20—35 CKBaMHH-
LepxvBaeMmble 900 30—45 Has, ulede-
BHE 30Hbl BIHSHHSA 1200 40—60 Bas pa3rpys-
OUHCTHBIX pabot 1500 50—70 ka, BIIP.
APITY
noramaeMHe 3at To xe 0pH MOWHOCTH mjacra, M CKBa)KHH‘
|-M OYHCTHBIM 3a- 1 1:9 1.5 1.8 2.0 Hasi, weje-
60ewM, a TakKe NoB- Baf pasrpys-
TOPHO HCHOJIb3Yye- 600 |20--35]20—30120—25| 20 — |xa, BIUIP
Mbie 900 [30—50125—50120—45{20—30120—25
1200 {40—70|30—60 | 30—50 | 30—40] 20—30
1500 | 50—90 | 40—70 | 30—60 | 30—40 30—40
Odopmasembie 600—800 50—60 BLIP
10341 OUHCTHOro
3a6os

Mpumeuaunne [lpumenenue cnocoGoB Pa3rpyskH B NOPOAAX C NPOYHCCTLIO MEHEE YKa3aHHOW
B Ta6a. 38 He oGecneunBaeT HanNexanero apdekra, a B 1opoAax ¢ NPOYHOCTHIO Gofibilie yKazanHon 8 1a6a. 38 —
HELeAecoo6pa3HO IKOHOMHYECKH H TEXHHYGCKH.

60. Ha nnacrax ¢ TpyAHOOGpylalOUleHCcsi KPOBJeH u myuyalied
noyBoH HauboJiee 3(pPeKTUBHLL COCOOLI OTCEYHOrO TOPNEeAHPOBAHHSA
(OT) wunu ruppomukporopneauporanus (I'MT).

OtceuHnoe ToprnieanpoBaHue 3¢p(PeKTHBHO NPH MOLLHOCTH OCHOBHOM
KPOBJH MeHee 12 M, a HMEHHO B CJENYIOUIHX YCJIOBHSIX: MNOPOJbI
HENmoCPeACTBEHHOH KPOBJH OOpYIIAIOTCS BCJeA 3a NOJABHraHHeM
OYHCTHOTO 32005, HX MOULHOCTL BJBOE€ MeHbHIe, UeM IJjacTa,
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a npoyHocTh MeHee 40 MIla. Tlopoabt OCHOBHOH KpOB.IH (MOLLHOCTBIO
Oonee yeThipex MOUIHOCTeH [s1acTa W npoyHocThio Gosee 80 MIla)
3aBHCalOT HaA BbIPABOTAHHBLIM MPOCTPAHCTBOM OJOKaMH C [POJIETOM
6oaee 12 M.

['uapoMuKpOTOpne HpOBaHHe PEKOMEHAYeTCs B CJAEAYIOLIHX YCJ0-
BHSIX:

MOPO/Abl HEMOCPeACTBEHHOH KPOBJIH MOLLHOCTBIO 10 | M Jierko o6py-
WATCSl M He CKJIQHHBl K pa3MOKaHHio. [1opoabl OCHOBHOH KDPOBJM
MOULHOCTBIO GoJiee yeTbipex MOLLHOCTEH 1M1acTa W MPOYHOCTHIO Goviee
80 MIla, 3aBucaloT Hal BbIPaGOTAHHBIM TMPOCTPAHCTBOM G.0Kamu
¢ npoJseToM MeHee 12 .



[Tpunoxenue 1

XAPAKTEPHCTHKA PAMHBIX NMOJATJIUBbIX KPENERA

I. MEPEYEHb PAMHbBIX METAJITMYECKHUX KPEIEN

O6a3nauenns
Kpens Paspa6oTunx
HOBOE cTapoe
Merdanuueckas no- | KMII-A3 | AITl, AT1-3, AKIT | Joa¥THU

JaTauBasi apoyHas
TPEX3BeHHAA

MITK-A3
M, MH
ATT-311, AIl-3¥mM
A

HUr am. A. A. CKOuHHCKOro
HUUOTP

TTeuopHHUMPOEGKT

KysHUYH

To ke, ueTbipex- KMII-A4 MIIK-A4 UL um. A. A. Crounnckoro
3BEHHas MB, M3, MBH | HUHOTI'P
MKA HouYTH
To xe, natusBedHass | KMII-Ab ATl-5 Hou¥YTH
HAK KysHUYH
Merannndeckas mo- | KMI1-K4 K11 —
natiuBast Koiabue- | KMII-K6 KIIK LenTporanpomaxr
Bas UETBIPEX3BEH- KITK-I1J1 Tyabcknit [TH
Hasl (LUecTH3BeHHast) MK, MKH HHUHUOT'P
Meraniauueckast no- | KMIT-T(I1) MITK-T(I1) WUI'Jl um. A. A. Ckounsckoro
paTaAnBaf  Tparne- MHK-4C —
LueBuIHas (mpAMO- KTIIC Hon¥YTH
YroJbHas} KBB KHHUYU
THUK MHUYH
UK KysHHUYH
MTIIHI ITeuopHU Mnpoext




2. TAPAMETPbI METAJIVIMYECKHUX TIOJAT/IMBbIX KPEIIEH

CeueHue BRPaGOTEH B CBETY

KO OCAKH, M

lupuna BeipafioTkn

B C8ETY N0 OCAIKH, M

Tun cneunpodras

COHPOTHBJ’!CHHC Kpenu B nNOAaTIABOM PeXUME, KH,
B 34BHCHMOCTH OT BHIAA COCAMHHTEJIBHLIX Y3/A0B

KouctpyxrusHas

BeprHKaNdbHas NOAATAHN-

MPsiMble [IIAHKH 3¢ 311K, 0311 BOCTh Kpenu, M
u cKoObt ¢ Pe3b6oil - All1-3¥m

Apounas KMII-A3
Ho 10,0 3,2—3,4 CBII-17 150 180 260 300/360
Ho 10,0 3,6—3,8 CBII1-19 160 200 230 300/360
10,0—13,0 4,0—4,8 CBI1-22 190 220 260 300/400
10,0—13,0 4,0—4,8 KIrB-21 — -— 260 —
10,0—13,0 4,0—4,8 CBII-27 210 250 290 300/400
13,0—18,0 5,2—5;5 CBI1-27 — 250 290 300/400
13,0—-18,0 5,2—5,5 CBII-33 — 310 320 300/400
18,0~20,0 5,6—6,0 CBII-33 - 310 320 — /400

Apounas KMII-A4
10,0—13,0 4,0—4.8 CBI1-22 — — 260 — /400
14,0-18,0 5,2—5,b CBII1-27 — - 290 — /400
18,0--20,0 5,5—6,0 CBII1-33 — — 320 — /400

Apounas KMII-A5
Hdo 10,0 3,2—3,4 CBIl1-17 150 180 200 600G, 800, 1000
10,0—11,4 3,0—3,8 CBII1-19 160 200 230 To xe
11,6—14,3 4,0—4.8 CBI1-22 190 220 260 »
14,3—16,2 4,248 CBI1-27 210 250 290 »
16,4--19,0 5,2-—5,5 CBI1-27 — 250 290 »
16,4-—19,0 5,2--5,5 CBI1-33 — 310 320 »
19,0--20,0 5,5—6,0 CBI1-33 — 310 320 »




Koabunesas KMII-K4

o 8,0 Ho 3,0 CBII-17 — 200 300
8,0—10,0 3,0—3,8 CBI1-22 —~ 260 300
10,0—14,0 3,8—4.,8 CBI1-27 — 290 300
Tpanenuesuanas (npsamoyroapnas) KMII-T(IT)
8,0—11,0 3,8—5,0 CBI1-22 220 260 700
8,0—11,0 3,8—5,0 CBII1-27 240 — 700
9,6—13,1 3,8—D5,0 CBIl1-22 220 — 1300
9,56—13,1 3,8—5,0 CBI1-27 240 290 1300
TpaneuueBuaHas (npsmoyroabxas) KMIIT(I)
C ONHOH cpeiHeH CTOHKOM
8,0—~11,0 3,8—35,0 CBII-22 420 500 700
8,0—11,0 3,8—5,0 CBIl1-27 490 570 700
9,5—13,1 3,8—5,0 CBII-22 420 500 1300
9,56—13,1 3,8—5,0 CBII1-27 490 570 1300
Mpumeuwanun: 1. KoHcTpyKTHBHEs BepTHKA/bHAS MOAATAMBOCTE KPEMU: B YHCAHTeNe — ¢ naockod naaukod v 3C[; 8 snamenartene — ¢ samkamu 3I1K u O3LL

2. Ana xpeneft KMII-AS nepsoe, BTOpoe n TpPeThe 3HAYEHWS KOHCTPYKTHBHON ROAATANBOCTH OTHOCATCA K KPenu ¢ JONOAHATEAbHOH CTONKOH A/MUHOK COOTBETCTBEHHO
700, 900, 1200 mm.

3. HaHHble 0 CQNPOTHBAEHUH Kpeled B NOAaTAHBOM pexume npeacrapaennl JoHYTH u HUHUOTP (3amkn 3T1K).



Ha3nauenue u 064aCT6 npumenenus
metarrudeckux nodarauselx Kpenei

2.1. Apounas tpexssennasi kpenb KMII-A3 npennasnavena pis
KpenJieHusi FOPU30HTANbHBIX ¥ HAKJIOHHBIX OfIHO- ¥ IBYXIYTEBHIX BbIpPa-
6GOTOK, IPOBOJAMMBIX B NOPOJAX JIIOGOH NPOYHOCTH BHE 30HBI, @ TaKXKe
B 30HE BJIHSHUS OUYMCTHBIX PaboT, cO cMmelleHHeM kposiu a0 300—
400 MM, IpH OTCYTCTBHY 3HAYHTEIbHOTO OOKOBOIO AaBJEHHS H yYeHHS
MOYBbl, B OCHOBHOM C MPOAQJIKHTENbHbIM CPOKOM ClykObl (6oJee
IBYX JIeT), MpH yrjax najeHusi miacro no 35°.

2.2. Apounasi natu3dBenHast kpennb KMIT-A5 npenHasHaueHa ans
BbipaGOTOK, MOABEPKEHHDBIX BJIMSTHMIO OMMCTHBIX PaboT, CO 3HAYHTEb-
HbIM cMelleHHeM mopox kposau (go 1000 mMm). He pekomenmyercs
npumeHnsiTb Kperib KMIT-A5 B yc/10BHSIX BO3AeHACTBHS HA Hee arpeccus-
HBIX BOJ.

2.3. Hesamkaytasi apodHast uernipex3BenHas kpenb KMII-A4
npeaHasHayeHa [IJ/s1 KpelJeHHS] TOPH30HTAJbHBIX H HAKJIOHHBIX MOJ-
FOTOBHUTEJIbHBIX BIPAGOTOK NMPEHMYUIECTBEHHO ABYXIYTEBOrO CEYeHHsl,
C IPOJO/IKHTENBHBIM CPOKOM CJIyKk0bl (60Jee ABYX JI€T), PaCIONOXKEeH-
HbIX BHE 30Hbl K B 30HE€ AKTHBHOI'O BJIMSIHMSI OUHUCTHBIX PaGOT MpH
0XKHJAEeMOM ONyCKaHHH KPOBJH A0 600 MM H c6aHKeHHH GOKOB BhIpa-
60TkH 10 400 MM, a8 TakKe NMPH CPABHHUTENbHO HeOOJbIIOM My4YeHHH
NOPOJ MOUBHI, HA NJIACTaX MOLLHOCTBLIO A0 3,5 M, NPH yriax najeHus
miacra g0 35° Ha ray6uuax csbime 900 M.

2.4. 3amkHyTas yeThipex3BeHHasi Kpenb KMII-A4 npeanasnauena
LJIS1 KpemJleHHsi BRIpaGoOTOK COMJIacHO M. 2.3, HO NpU HAJMYMHU yya-
X Nopoa B NouBe.

2.5. KoasbneBasi kpenb KMIT-K4 (KMII-K6) npepHasnaueHa aJs
Kpern/eHHs] TOPHU3OHTAJNbHBIX H HAKJOHHBIX OJHO- H JBYXIYTEBBIX BbI-
paboToK, NPOBOAHMBIX B C1abbIX FOPHBIX MOPOAAX BHE 30HLI H B 30HE
BJIUSIHHSE OYUCTHBIX Pa6GoT, NPH 3HAYHTEIbHOM BCECTOPOHHEM FOPHOM
[LaBJIEHHH HJIH MydYalluX MOpojax B NMOUYBe, B OCHOBHOM C MpPOAOJKH-
TeJbHBIM CPOKOM CJYKObl (6osee ABYX JeT).

2.6. Merannuyeckue Tpaneuuesmﬂue (npsiMoyroJbHble) nonart-
ausble kpend KMII-T(I1) npexHaszHaueHbl [Jsi KpelJieHHS] TOPH30H-
Ta/lbHbIX H HAKJOHHBIX BBIP@6OTOK, IPEHMYLLECTBEHHO [1PHMbIKAIOILHX
K BLIEMOUHOMY y4acTKy ¥ MOJABEPMKEHHBIX aKTHBHOMY BJHSIHHIO OYHCT-
HbIX paboT, NpH OXKHJaeMOM ONyCKaHUH MOpPOoJ KpPoBau no 600 MM,
a Takxe OTCYTCTBHH 3HAYHTeJIbHOro GOKOBOIO JaBJIEHHSI H My4YeHHus

NOpPOA MOYBBI MPH yrJiax najeHHs naactoB A0 18° W MOLUHOCTH OT
1,2 no 3,5 M.
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3. MAPAMETPHI [TOJIAT/IMBbiX CBOPHBIX YXEJE30BETOHHbIX KPEIEH
(TIO JAHHbBIM HUTI' I M. A. A. CKOYHMHCKOTO)

"

Ceuenue Buipa6o-|lllupuna swpaGor-| Conpotusirenne K::c:’?’z’:;::::ﬂ
TOK B CBery 10 KH B CBETY A0 KpenH B NMOAATJH- nOpaT.'XHBOQTb erﬂb
ocaaku, m® oCagKki, M BoM pexume,kH ;:Jenu MM
6—8 2,4—28 144 250 TpaneuneBugtas
(tuna KXXT)
11,0—13,0 3,8—4.,8 192 60 Apounasn
10,5—12,8 5.0 240 150 Kospnesasi (tuna )KK)

Ha3nauenue u 064aCT6 npumeHeHus i eae300ETOHHbIX NOOATAUBbLLX
Kpened

3.1. Apounas kpenp [NTHMYW npepnasnauena aisi BbIpaGOTOK
CO CPOKOM CJYKObl GoJiee ABYX JeT IPH CMEIIeHHH GOKOBBIX MOPOL
A0 100 MM M NpH Ha/PHYHH YCTOHUHBBIX MOPOJ NOYBHL )

3.2. Konbueast kpenb Tuna XK konerpykuuw [MHUYW npen-
Ha3HaueHa jJsi TOPH3OHTAJNbHbBIX H HAKJIOHHBIX BBIPAGOTOK CO CPOKOM
c1yk6bl GoJiee Tpex JeT, NPOBOAHMBIX BHE 30Hbl BJHSIHHA OYHCTHBIX
pabor B cnabblXx nMOpoAax €O BCECTOPOHHHUM TOPHBIM JaBjieHUEM MpH
HaJWYHK Mydyallux NOPOJ MOYBHL.

3.3. Tpaneuuesununass kpenb KXXT xoucrpykuuu KHUYHU npen-
HazHavyeHa /s KpemnJeHHs rOpU30HTaJbHbIX H HAKJIOHHBIX (Z0 15°)
BHIPAOOTOK C MJAOHIAABIO CeueHWst B CBETY 10 8 M%, NPOBOAMMBIX
B YCTOHUMBBIX H cpejHeHd YCTOHYMBOCTH TNOpOAAX [PH OTCYTCTBHH
3HAUNTEJbHOTO HYYEHHS MOPOA IOYBH, CO CPOKOM CayXO6bl Gosee
AByX Jier. IIpu Goablinx ceyeHHsAX BbIpabOTOK XKeae306eTOHHbIM
BEPXHAK 3aMEHAETCA MeTajajuueckum u3 creunpodpuiaeds CBI1-22 uau
CBII-27.

4. TAPAMETPbl CMEUIAHHOW KPEIH
(IO NAHHbIM KY3HHYMH)

R Ha BepX- Coupotupnenne paMul cMeluanHol Kpend, kH, nps npodure npokara
ot e s owbrs nepxnsKa

M M CBM-17 CBI-22 CBI1-27 I N 18 I Ne 20
3756 2,0 176 — — 200 -
3,756 2,2 160 — — 181 227
5,9—6,5 2.4 147 224 — 167 208
7,0 2,6 136 207 —_ 155 193
7,5—8,2 2.8 126 192 261 143 179
94 2.9 122 185 252 138 173
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OxkoHuanue

ConpoTusienue pambl cMewaHHoW kpenn, KH,
g;:;:“i 2apa- | omna neps. bW Mpoane MpoKata bepxHAK
M " CBM-17 CBII-22 CBI1-27 1N 18 I Ne 20
8,7 3,0 118 179 243 133 167
10,0 3,2 110 168 228 125 156
8,7—9,5 3.3 106 164 220 122 151
10,5 3.4 102 160 214 120 146

Il pHMeuaHHe. CMewmannasi Kpelib COCTOHT H3 JEPEBAHHBLIX CTOEK H METaJJIHYeCKOro BEpXHfKa.

Hasnauenue u obaacre npumenenus
PAMHOU CMEWAHHOU 1 KOMOURUPOBAHHOU Kpenell

4.1. )KenesoberonHas nopariusas Kpenb (Tun CIT-2 KOHCTPYKIHH
HT' 1 um. A. A. CKOYHHCKOro) npejHasHa4yeHa IJisi KPelJeHHsl FOpH-
30HTAJIbHBIX H HaKJOHHBIX (X0 25°) BhIpa6OTOK, MPOBOAHMBIX BHE
30Hbl H B 30HE BJIMSIHHSl OYHCTHBIX PaGoT, B YCTOHYMBBIX M CpefHel
YCTOMYHBOCTH MOpoJax- ¢ GOKOBbIM AaBjienneM o 0,5 MIla (5 tc/m?)
¥ NpH OTCYTCTBHH 3HAYNTEbHOIO NyyeHHUs] HOPOJ, MOYBbl BhPAGOTOK,
B OCHOBHOM C MPOJOJIXKHTE/JIbHEIM CPOKOM CJYXKObl (GoJee ABYX Je€T).

4.2. )Xenesoberonnasi apoyHas mnoparauBas kpenb (tun All
koHcTpykunH HHUMOI'P) npenna3sauyena [Jjisi KpenJieHHsl FOPH30H-
TaJbHbIX H HAKJIOHHLIX (10 25°) TOpHBEIX BbipabOTOK, MOJABEPKEHHBIX
BJIMSIHUIO OYHCTHBIX paboT, NPOHAEHHBIX B NOPOJAax CpeiHell yCTOM-
YHBOCTH M HEYCTOHYMBbLIX, C BEPTHKAJbHbIM TOPHBIM AaBJEHHEM J0
1,0 MIla (10 Tc/m?) npu OTCYTCTBHM MyueHHs MOPOJ B MOYBE BHIPA-
GOTKH, B OCHOBHOM C MDOJOJIKHTEJbHBIM CPOKOM CiyxOul (Gosee
ABYX JieT).

4.3. )XenezobetoHnasi apouHas noaatiausas kpenb (tuna KXK-Y
koHcTpykuMH KHMYH) npennasHaueHa s KpenyieHHsi rOpU30OHTANb-
HbIX H HAKJOHHBIX (K0 25°) ropHbIX BHIPAGOTOK, NOABEPIKEHHBIX
BIMSIHHIO OUYHMCTHBIX Pa6OT, MPOBELEHHBIX B YCTOHYMBBIX H cpejHel
YCTOAUMBOCTH MOPOAAX NPH OTCYTCTBHH MyUeHHst MOPOX B MOuBE BbI-
paboTKH, B OCHOBHOM C MPOAOJKHUTENbHBIM CPOKOM CIyXK6bl (6oJee
IBYX JeT).

4.4. CmeinaHHasi Kpenb H3 MeTaJJIHYECKHX BEPXHSIKOB M Jepe-
BSIHHBIX CTO€K MpefHa3HaueHa AJsl KpelJieHHs] FTOPH3OHTAJbHbIX H Ha-
KJIOHHBIX BEIP@6OTOK, MPOBOJUMBIX 1O AOJOTHM H HAKJIOHHBIM I1aCTaM
KaK BHe 30H, TaK U B 30HAX BJHSIHHSI OUHCTHBHIX pabOT NPH pacyETHBIX
CMeLLeHHAAX Mopoj, KPOoBJH A0 200 MM, IPH OTCYTCTBHH My4YEHHS TOUBBI.

O6s1acTbio PHMEHEHHSI CMeLaHHOH KpelH SBJSAIOTCS KOHBefiepHble,
BEHTHJAIIHOHHBIE H MIPOMEXYTOUHBIE [ITPEKH, HAKJIOHHbIE BbIEMOUYHbIE
BbIpa6OTKH, a TaKxkKe Yy4acCTKOBble YyKJOHbI, 6pemcOepru U xonku. [lo-
MYCTHMO NPHMEHSTD TAKYIO Kperb JUIst y4aCTKOBLIX KBEPILIIAroB H Apyrux
NOPOAHBIX BIPAGOTOK NPH Sci 10 8 M” H CpPOKe HX CaYKObE 10 TPEX JeT.

B yclOBHSIX KPYTOHAKJOHHBIX H KPYTBIX MJAacTOB HONYCTHMO
HCMO0/1b30BAaTh CMEIIAHHYIO Kpelb B KOHBEHEPHbIX U NPOMEXKYTOUHbBIX
wrpekax. [l 3THX yC10BHH peKOMeHAYyeTCsl Kak OObluHas cMellaHHas
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Kpellb, TaK H KOHCTPYKIHMSI, COCTOALLAS H3 MeTaJJHUecKoro BepXHsKa,
OJIHOH LepeBAHHOMN U OfHOH MeTa/JIHuecKOH MOJaTJIHUBBIX CTOEK.

4.5. Kom6uHupoBaHHas kpenb, npeacTaBasiomas co6oi couera-
HHE aHKePHOH M pamMHOH MeTas/H4YecKoH, xene306eTOHHOH, cMeliaH-
HOM HJIH JepeBsHHO# Kpemeii, npepHa3HayeHa [Jsi FOPH30HTAJbHBIX
¥ HaKJOHHBIX TOPHBIX BEIPa6OTOK B HeJOCTATOYHO YCTOHUHBBLIX HOPO-
Jax, rie aHKepHasi Kpellb B CaMOCTOSITe/IbHOM BHJ€e He o0ecliedHBaeT
YCTOHUHBOCTb BLIPAGOTOK.

5. TIAPAMETPbBI JEPEBSAIHHOM KPEIIHU

ConpoTtusi aMBl €| Hoft kpenw, kH,

Gomen's tabey [ mawta seps. P mawerpe mapamkt, en
. ' 16 18 20 22 24
3,7—5,6 2,0 64 91 125 — —
3,7—-5,5 2,2 58 83 114 — —
4,2—6,5 2,4 54 76 105 — —
4,8—6,5 2,6 — 70 97 — —
52—7,2 2,8 — 65 90 119 —_
58—7,2 30 - 61 84 11l —
6,4—7,4 3,2 — 57 78 104 —
6,4—8,0 3.4 - 54 74 98 -
6,4-—-9.4 3.6 — — 70 93 —
7,4--9,8 3,9 — — 64 86 —
7,6—10,3 4,1 — — 61 81 106
79—11,1 4,5 — — 56 74 97
9,6—12,0 4.8 — — — 70 90
10,4—12,5 4,9 — — — — 89
10,4—12,5 50 — — ] —_ — 87

Hasnauvenue u obaacte npumenenusn OepesaHHOl Kpenu

5.1. Pamuple kpenu ciy»xaT AJSA NOArOTOBHUTEJNbHBIX BbIpabOTOK,
NPOBOAMMBIX Kak BHe 30H, TaK H B 30HaX BJIMSHHSA OYHCTHHIX pabor,
C KPAaTKUM CPOKOM CJayXObl (A0 Tpex JieT) B YCJAOBHAX HeOOJbLIHX
(mo 150—200 MMg CMELLEHHH NMOPOJ, NPH CeYeHHH BblpabOoTOK B CBETY
or 3,7 no 12,5 m*.

5.2. OcHoBHasi KOHCTPYKLUHA J€PEBSIHHOH KpenW — TpaneluHeBr-
Hasi (pexe OPSIMOYroJibHasi) MOXeT ObiThb HeMmoJiHOH (6e3 JexHs),
MOJIHOHA (C Jie)KHeM), YCHJIEeHHOH (Co cpelHell CTOHKOH WJIM C NMOAKO-
camu).

JepeBsinHbie paMbl YCHJEHHOH KOHCTPYKUHMH TPHMEHSIOT NpH
60J1bLIOH HWHPHHE BbIPA6GOTKH HJIH B YCJIOBHSIX NOBBILIEHHOrO FOPHOro
LaBJEHHUS.

5.3. Hak/ioHHble BbIpaGOTKH KpensT MPEHMYLLECTBEHHO NpPSiMO-
YroJbHbBIMKH PaMaMy U JHIIb NPH MaJBIX yriax HakjaoHa (mo 25°) —
TpaneuueBHAHbIMH. YTOGHI MOBBICHTb YCTORYMBOCTb KPEINH H NPefoXpa-
HUTb PaMbl OT CMeLIeHHs! 10 NafAeHHIO, BLOJIb BbIPAGOTKH yCTaHABIUBAIOT
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pacnopku mexay pamamu. B BpipaGoTkax ¢ yrioM Hakjoha Ao 20°
PacrnopkH Mex 1y COCeIHUMH paMaMH CTaBAT y KPOBJH, npu 20—30° —
Y KPOBJIH W TOUBHL,

B ykionax, 6pemcbeprax ¥ ApYrux HaK/JIOHHBIX BbIPabOTKax Kpe-
NeXXHble pPaMbl YCTAHABJAHBAIT MEPINEHAHKYNSAPHO MOUBE BbIPAOOTKH.
Ecny noponbl KpoBJi¥ WM NOYBLI CKJIOHHBI K CMEIIEHHIO (BHM3 MO ma-
JAEHHI0), TO paMbl YCTAHaBJKBAIOT C HaKJIOHOM 5-—10° BBepx Mo Boc-
CTaHHIO, T. €. B CTOPOHY, NPOTHBOMNOJIOXHYIO HANPABJIEHHIO C/IBHAKEHHSA
NOpoA.

[Ipn KpensieHHH HAKJOHHBIX BbIPAGOTOK OCOGEHHOH TLIATeNbHOCTH
TpebyeT pacKIHHHBAHHE paM.

6. TAPAMETPBI CPEACTB YCHUJIEHHS KPEITH

CpencTBa yCHJIeHHSI OCHOBHON Kpenu Ns, xH
I'uppasnnueckue ctoiiky THna 2IBC win 2TCK 300
CToiiKH TpeHHsI NIOCTOSIHHOFO CONpOTHBJeHHst THna T 250
Crofikn ycuaenust Tuna KMIT-4 ¢ KynaukoBbiMH 3amMkaMy 250
Kpenn ycuaenuss tuna KY 400

JlepeBsinnble cTOiKH BbiCOTOR 2,0 —2,5 M npu aunamerpe 20 cm unu | 200
cooTBercTBeHHO 2,6-—3,5 M npu 24 cm

[TpomexxyTounbie paMbl Kpenu Cm. nu. 2,3, 4,
5 npua. 1

Metananueckas- Kpenb ¢ NMPHBApEHHBIMH YNOpHbIMU nuiaukamu uad | 1,3 Ay (em. . 2

LOMO/IHUTENLHBIMH XOMYTaMHU npua. 1)

CTponuiibHast Kpenb Cm.nn. 2,5
npas. |

7. IAPAMETPhbI CITOCOBOB AKTUBHOI'O YITPABJIEHMS
I'OPHbLIM JABJIEHMEM H-OBJIACTb UX IPHMMEHEHUWSA

7.1. Crsamurnan pasepyska

7.1.1. Pa3rpy3ky nOpOA CKBa>XHHaMH [IPHUMEHSIOT B OJHMHOYHbLIX
BbIpa6OTKaX BHE 30Hbl BJHMSIHHA OUYHCTHBIX paboT, a TakxKe b nora-
11aeMbIX 32 NepBbIM OYHCTHBIM 3a60eM, NPHCEUHbIX H MOBTOPHO HC-
NoJb3yeMblX BbipabOTKax.

Pasrpysounble CKBa)kHHbl GYypAT NO YrOJbHOMY [JACTy B OJQHOH
FrOPH30HTANbHOH NJOCKOCTH AAHHOH 8—10 M, anametrpom 250--400 mm
¢ paccrosindem mexay HuMH 0,8—1,0 nHameTpa CKBa kKHHbI.

7.1.2. Pasrpy3oudHblie CKBa)XHHbl Ha NJaCTaX MOLIHOCTHIO CBLILM.
1,2 M 6ypAT no MeTOAY MHOIOPSIIHOTO PACHOJOXKEHHST CKBaMXHH,
Hx nnamerp 200—300 mm. KosiH4€CTBO NPOMEKYTOUHDIX PSHAOB CKBA-
KHH 33BHCHT OT MOIWLHOCTH YroJibHoro nJacra. PaccTostne mexay
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CKBaXKHUHAMH JBYX COCEJHHX PAAOB B MPOEKUHH HAa FOPH30HTANbHYIO
och jgodtKHO cocraBasite 300—500 mM.

7.1.3. Ha ruapopyAHHKax pasrpy3oyHble CKBaXHHb GYpAT Ha
paccrtosaHuu He Gonee 10 M or 3a6os1 BhipaGoTku. [lapamerpsl cro-
co6a: auamerp ckBaxuH 500 MM, AauHA 4—5 M, pACCTOAHHE MEKAY
wume 0,6—1,0 M.

7.1.4. Ha ra3oo6u/bHbIX WAaXTaX pPa3rpy3oqyHble CKBAXHHbI HE0O-
XONHMMO YNJIOTHATH MOUYEBHHO-POPMAJIbAErHAHOA CMOJOH-H30IEeHOH
WIH THKCOTPONHOH 3anoJHsIouled Maccol, cocTosiuledl 3 akTHBHPO-
BAHHOTO GETOHUTA, LEMEHTa H BOXbI.

7.1.5. s pacminpenust o6/1acTH NPHMEHEHUs MPHCEYHbIX BbIPa-
6GOTOK MPOH3BOAST PA3rpy3Ky MacCHBa YIJisl BllepPelH OYHCTHOro 326051
B noramiaemMo# BbipaboTKe Mo c/efyIoled cxeme: pasrpy3o4yHble CKBa-
KHHBl Auametpom 200—300 mm 6ypsiT B 60Kax noramaeMol Bbipa-
60TKH 110 yraio B 06e cTopoHbl. IIpH 3TOM €O CTOPOHBI GYAYLUEH TPH-
ceyHOH BbIpAGOTKH IMyGHHY CKBAXKHHBI IPHHHUMAIOT 60Jiblle HA BesH-
UYHHY €e LIHPUHBL

7.2. llleresan pasepyska

7.2.1. Hlenesyio pasrpy3ky NpuMeHSIIOT B OAHHOUYHbBIX BLIpA6OTKAX,
HaxoAsALHXCsI BHe 30HbI BJHSIHHUSI OUHCTHBIX paboT, a Takxe B mora-
-lHaeMbIX 3a NepBbIM OYHCTHLIM 3a60eM, NPUCEYHBIX H MOBTOPHO HC-
noJab3yeMblX BbipaboTkax. B ciyyae npuMeHeHHs wleJleBOH pasrpysku
B 60kax BbIpabOTKH uejiecoo6pa3Ho NPOBOAHTL LIENH ¢ 06eHx ee CTO-
POH.

JlinHy mean I, HEeo6XOQHMO NPHHHMATb paBHOH 2/3 WHPHHBI
BbIpaboTKH. B yciosusax Jlonbacca npuHMMalOT [, = 2,5 M, BEICOTY
ejaH A, — paeHo#l 60-—70 mMm.

7.2.2. Tlpn weneBoil pa3rpyske B OAOLIBe BbIpaGOTKH, HalIpUMeEp,
C TIOMOILbI0 BPYGOBOH MaliHHBl «Ypana-33» Hape3akT OIHY WeNb
rny6unoit 1,8 M. O6mactb fipumeHenHst cnocoba: NMOPOAbL C COMpPO-
THBJIEHHEM OLHoocHOMY cxaTthio 40—60 MIla. B cayuae nposenenns
napHbiX wWenel MX cjaedyeT pacrnosarath OT CTeHKH Ha PacCTOSHHH
(0,125—0,166) b, rae b — wmmupuHa Boipaborkn, M. OnTumaJbHas
IAJIMHA NapHbX wened [,= 1/3 b, 1. e. 1,3—1,9 m. Eciu B nouse nox
nayxkofl cnabbix NOPOA 3ajieraer TOJLIa YCTOHYMBBHIX, TO LLEIH Hape-
3a10T 0 KOHTaKTa C YCTOHUMBOH NMOPOJOH.

7.3. Bapwsouwienesasn pasepyska (BU[P)

7.3.1. B3phiBOlLe/eBYI0 Pa3rpy3Ky MpHMEHSIOT B OXHHOUHBIX Bbi-
paboTKax, HaXOAALUIUXCA BHE 30Hbl BIAHAHUS OYHCTHBIX Pa6oT, a TaKKe
B MHoraiaeMblXx Mo3aju NepBOro OUUCTHOrO 3a60f, PHCEYHbIX, MOB-
TOPHO HCHOJb3YeMbIX H O(OpMJSEMBIX MO3a4H OUHCTHOrO 3abofl.

7.3.2. O6aacTb UPUMEHEHHUS IJISl KANUTaJbHbIX H MOATOTOBHTENb-
HbIX BBIPAGOTOK, HAXOAAILHUXCHA BHE BJHSHHSA OYUCTHBIX paboT:

OvS < ?H/RC < 0y8'
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[Tapamerpbl cnocoGa: [, = (0,5 — 0,75)b, paccTosHde MWLy
wnypamu [ = 0,2/, 3apsa 0,2—0,6 kr, aauna 3a6ofikn He MeHee
1,5 m.

7.3.3. Ob6aactb NpHMEHEHHS I/ BBIEMOYHBIX BbIPaGOTOK:

. A
0,4 = 0,5 < R < 0,8,

rae yH — HanpsixeHHoe cocTosiHHe mopon, Mlla; m — BelHUMaemast
MOIIHOCTb TJacTa, M; R. — cONpoTHBJieHHe nopoa cxkatuio, Mlla.
He pexkomenayercsi npuMensite BIIIP B nopogax 0GBOLHEHHBIX HJH
cofepxKaliux 60o/ablIoe KOJHYECTBO INIMHHCTBIX MpHMeced.

BUIP cienyer BHLINONHATD NPH NPOXOAKe BHIpaGOTOK B Ipouecce
(popmMHpOBaHNA BOKPYr BbIpabOTKH 30H Heynpyrux Aedpopmauuil
(3HA). d¢dekturoctp BUIP Tem Bblle, yeM MeHbIUe BpeMeHH
NpOLIJIO C MOMEHTa NMPOXOAKU BbipabOTOK. B nopopax cpenHed npou-
Hocti opmuposBanne 3HI nnutcs 2—3 mecsiua, B NPOUHBIX — 4—
6 mecsues. BLIP npoBoasiT He no3jHee yKa3aHHOro CPoKa C MOMEHTa
npoxoiak# BelpaboTku. lnypel 6ypsaT B 6okax Ha BuicoTe 0,3—0,5 M,
uyepe3 0,5 m, aauHa wnypoe 2,3—2,5 M, nauHa 3a6oiku 1,0—1,2 M,
YroJl HaknoHa WIypoOB K FOpPH30OHTY oy = 10-—30°, K ocu BhipaboT-
KH — MeprneHaHKYJAPHO.

7.3.4. PasnosugHocth BIUP u ckBa:KHMHHOH pa3rpysku: pasrpy-
304Hble CKBAXHHBI OypsiT B oOeHxX eTeHkax Bbipa®oTku. Pacctosinue
mexay ckpaxuHaMu 0,75—1,0 M. Inametp ckBaxkuH 150 mm, aauHa
2,5—6,0 M. Mexay HHMH pa3mellalOT WINypbl guamerpom 40 MM,
LAWHOMR cooTBeTCTBeHHO 2,56-—6,0 M. B wimypax npou3BoasT B3puiBaHue
3apsiNoB, B pe3yJsibTaTe NPOHUCXOAHT PA3BHTHE TPELUH MeXy wrnypa-
MH H CKBaXXHHOH H CO3a€TCS 30HA MOHHXKEHHBIX HANpSKEHHH.

7.3.5. HauGounee s¢pdextrBen cnoco6 BILLP B couetanuu ¢ npume-
HeHMEM B BbipaboTKax cpeacTs ycuienus kpenu. LUnypsi 6ypsaT B 3a-
60oe npoBOAMMO#l BbIpabOTKH moA yraamu 25—65° Ha rayOuuy 1,0—
1,8 M. CTOH#KM TpPeHHA MOCTOSIHHOTO CONMPOTHBJEHHS yCTAaHABJHBAIOT
MOA apKy M Ha ONOPHYIO MJHTY CO CTOPOHH nousbl B 30 M Bnepeau
O04HCTHOrO 32605 B cHuMaloT B 30 M nozanu Hero. O61acTh 3P pekTHB-
HOrO NMpPHMeHeHHs1: BIpaOOTKH, NOAAEPKHBAeMble BHE 30Hbl BJIHSHHS
O4YHCTHBIX paloT, a Takxke odopMmisemble M03aAH OYHCTHOrQ 3afos
B BBIPa6OTaHHOM NPOCTPAHCTBE; TNOPOAb AHTPALUTOBHIX MNJAACTOB
(BbicOKOMeTamMoOpGhHU30BaHHbIe, MaJlOpa3MoOKaeMble).

7.4. Cnocob axkTushoii pasepysku
¢ nocaedyrowun ynpounenuen nopod (API1Y)

Cnoco6 APITY 3ak/iouaercsi B TOM, YTO B [OJOUIBE FOPHOH BbIpa-
GOTKH € NOMOLIbIO GYPOB3PHLIBHBIX PaGOT CO3AaeTCs TpelMHOBaTas
30Ha. B 5Ty 30Hy uepe3 npobypeHHble TaMIOHa)KHble CKBaXHHbI
HarHeTamoT BsKywHi pactBop. [locsie cxBaTbiBaHHSI pacTBOpa B NO-
JouiBe BHIPaGOTKH CO3/aeTCH MOHONHTHAA KOHCTPYKIHS U3 YIPOUHEH-
Hbix nopoa. Ilapamerpnl cnoco6a: npoekTHas riyOHHa 30HbI pasrpy3kn
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2,5 M, KOJIHYECTBO ILNYPOB MO IIHPHHE BbIPAGOTKH 3—4, paccTosiHHe
MeX1y pAlaMH LIMypPOB B MPOAOJBHOM H NMONEPEYHOM HampaB/eHHsX
1,2—2 M, pacxo[ TanMOHaXHOro pacTBopa Ha | m Bbipa6otku 0,6—
0,9 m3. Iuametp wnypos 42 Mm. 3apsan B uinype 0,3—0,6 kr. Tamno-
HHPOBaHHE MPOU3BOAMTCSH TJYGHHHBIM CHEMHBIM HHDBEKTOPOM THMA
KI'MU, nacoc ¢ conpotusienuem 0,5 MIla. [lnuna wHanopHoro tpy6o-
nposona 20—40 m. Pacreop B:LI:IT — ot 2:1:1 no 1:1:2.

KauecTBo ynpouHeHHs NOpOJL MNPOBEPSIIOT PEOMETPHUECKHM METO-
oM 10 u mocie npumeHewus cnoco6a APITY. CyuiHocts mertona
B H30JALHH ONpoGbIBAEMOro WHTEpBaja LUMypa repMeTH3HPYIOLIHUM
yCTPOACTBOM H B H3MEPEHHHM PacxXoja HarHeTaeMoro BO3AyXa H CKO-
POCTH TajeHHUsi JaBJEeHHS] B aKKyMYJHDPYOLLEH eMKOCTH.

7.5. Otceunoe Topneduposaniie

7.5.1. OtceuHoe TOpMEAHpPOBaHHE TPeNHOOOPYLIaeMbIX TMOPOA
KPOBJIH BJOJNb BbIPAaGOTOK NMyTeM B3DbIBAHHA B3PbIBYATHIX BeLLECTB
(BB) B ckBa)XMHaxX NMPHMEHAIOT B MPHCEYHBIX H MOBTOPHO HCMOJb-
3yeMbIX BbIpabOTKax.

OTceunble CKBaXHHbI (WNMypbl) 6YpAT AHaMeTPOM 42 MM Ha Takyio
BLICOTY, uYTO6bl MX 3a060H HaxoAu/Iuch Ha oTtMmeTKe (,7 MOILHOCTH
TPYAHOOOPYLIAOIIHXCS I0OPOJL, HO He faJjiee 3,5—4 M OT KOHTypa BhIpa-
6OTKH. YTo/l HAKJIOHA CKBAXXHHbI B CTODOHY BBIEMOYHOro cTos16a MpH-
HHUMaIOT TaKHM, YTOObl NOPOJAHBIH KO3bipeK OCTaBaJicss He MeHee | M.
ITpu npouHocTH TpyaHooGpywatomuxess nopoa Ao 80 MIla paccros-
HHE MEXAY CKBa)XKMHaMH LOJKHO ObiTb 4—5 M, npu GoJbuled mpou-
HOCTH — 2 M. 7

Hanua 3a60iiky nomxHa 6biTh He Menee 30 9% MJIHHBI CKBAXHHBI.
Macca 3apsia onpejensieTcsl ero AJHHOH H Maccoil BB na | M 3apsina.
MeponpHsiTHSl 110 TEXHOJOTHH B3pbiBaHHA H ofecneuyeHHlo Ge3omnac-
HOCTH paboT cjelyeT BbINOJHATb corsacHo MHcTpykuuu nmo BbiGopy
crioco6a H napameTpoB pa3yNnpOYHEHHS! KPOBJIH HA BbIEMOYHBIX Y4aCT-
kax (JI.. BHUMH, 1982).

KpaTuaiiiuee paccTosiHHe OT OYHCTHOro 3a6osi A0 B3pbiBaeMo#
CKBa>KHHbl NOJKHO ObITb He MeHee 30 M.

7.6. ¥Ynpounenue nopod CKpensstowuUMU PACTEOPAMU

7.6.1. Tako# cmoco6 CHHKEHHSI OXKHIAEMbIX NPOSIBJEHHH TOPHOro
JAaBJjeHnsi 3(p(HEKTHBEH IIPH pPacloJOXeHHWH BbIpabOTOK B TPEILHHO-
BaTblX OPOAAX HJIH B NMOPOAAX, KOTOpbie OT BJIHSHHS OYHCTHBIX PaboT
pa36buBaloTCcst Ha OJOKH HJH CTAHOBATCSl TPELLHHOBATBHIMH.

TIpuMeHSIIOT TPH CXeMbl YIPOUHEHHS TOPOA KPOBJIH CKPEIISAIOILHMH
pacTBOpaMH:

nepBasi — HeMoCPeACTBEHHO MOC/€e MPOXOAKH BbIpaGOTKH BHE 30HbI
BJIMSIHHSI O4YHCTHBIX PaboT;

BTOpass — B 10—50 M OT ouucTHbIX 3a60€eB;
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Tpethst — B 30—60 M 3a ouucTHbIM 3a6oeM nocje 3aBepllieHHS
aKTHBHOH CTaJHH CMELIeHHH MOpOoJ.

[Ipu ynpouyneHun OypAT mnypel raybuHod 2—3 M. B xkaxaom
ceyeHHH Bbipabotku Gypat Beep u3 3—6 mnypoB. PacctosiHue Mexay
ceueHHsIMH | BIOJIb MO BLIpAaGOTKe MNPHHUMAIOT, HCXOIsl M3 OMNBITA
HardHeTaHusi pacTBOPOB, UX IIPOHHLIAEMOCTH MO TPELIUHAM H 3ajaBae-
MOro Harnopa NpH 3aKauyWBAHHHM XKHIAKOCTH, MQ MOSIBJEHHIO pacTBopa
B CKBaXKHHax IMocjeymouiero cmexxHoro Beepa. B obmewm, [/ = 1,0—
2,5 M.

7.6.2. B kKauecTBe pacTBOpa A8 KPAaTKOBPEMEHHOro YIpPOYHEHHUS
MOXeT ObITh IPHMEHeHa MOYeBHHO-(dopMaabierajdas cmona. Haubo-
Jlee COOTBETCTBYIOT TpeGOBaHHSIM MO OTHOCHTENbHO MaJjibiM CpPOKam
TBEPAEHHS ¥ BLICOKOH aAre3HH MarHe3HajbHble CYCIIEH3HH.

Hau6oabwiunit 3 ekt gocturaercs npH ABYX (Tpex)-CTyneHYaToM
ynpousneHnud. Ha nepBof cTyneHd pacTBop NoAaloT B LWIMYpP NOJ AaBJje-
Huem 1,0—2,0 MIla, na caeaywouledi — noa anasneHdem 100—
120 MIla, B 3aBHCHMOCTH OT THIa Hacoca.

K npumepy, OCHOBHOHU pelLent MarHe3uajbHod cmecH: B 30 1 BOJbL
pacrBopsitor 75—80 kr MgCly, B 3ToT pacrBop 3achmnaior 100 kr
MgQO. PactBop CMemIHBAOT B CHELHaJbHOH Mellanke B TeyeHHe
8—10 muu. B paGoueM TeKyueM COCTOSSHHH CMeCb OCTaeTcst OKOJIO
30 MuH (BpeMs, HCMOJb3yeMoOe AJ51 HHBEKLUHH pPacTBOpa B LUINYPhI).

@da3a cxBaTbiBaHHA COCTABJSIET OKOJO 2 4, I10JIHOE OTBEPAEBaHHE
npoucxonut yepe3 40—50 4, MpH 3TOM NPOYHOCTH MarHe3naJbHOH
cMmecH jaocturaer 50—80 MIlla.

L1151 BbITIOJIHEHHS TOJOOHBIX paboT NPHMEHSIIOT KOMILIEKC HEOGXO-
aumoro o6opynoBanusa HBY-30M, YH-35, YT'H-2 u nacocst, obecrne-
ypBaloliie TpefyeMyIo NPOH3BOAUTENBbHOCTDb H OCTAJIbHbIE TEXHHUECKHE
U TE€XHOJIOTHYECKHe MapaMeTphl.



[Tpunoxenue 2

NPHMEPDBI BbIBOPA THNA H NAPAMETPOB KPENEH B BbIPABOTKAX

1. BBIPABOTKA, I[TPOBOJIMMAS BHE BJIMSIHHUS OUUCTHBIX PABOT
B YCJIOBHUSX I1OJIOTOrO MNMAOEHHS

YcaoBusdA: BopabOTKa NPOBOAHUTCS MO HAILIACTOBAHHIO HA VY-
6ude 800 M. Yros najgenuns nopoa 15°. BMeuiaouise nopos NoKa3aHbl
Ha puc. 23. XapakTepHCTHKa CJI0€B MOpox: | — mecyaHHk, R. =
= 91 MIla, m, = 4,8 M; 2 — aneBpoaur, R..= 60 MIla, mo=1,3 m;
3 — apruiiut, R. = 40 MIla, m; = 2,2 m; 4 — yroas, R. = 18 MIla,
my = 1,2 M; 5 — apruant, R, = 38 MIla, ms = 2,4 m; 6 — aneBpo-
JuT, Re = 65 MIla, mg = 4,0 M. PaccTosiHHe OT cBOJla apKH [0 IJjacta
no BeptHkanu 1,3 m. Belpa6oTka npoiiieHa KOMGaHHOBBIM CIOCOOOM,
ceuenue B cBeTy fo ocanku S = 10,3 M2 [upuna B npoxonke 4,12 M,
BbicoTa 3,566 M. Cpok cayxk6bl BepaboTku 10 Jer. Boipa6oTka cyxas,
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Puc. 23. PacuetHan cxema K npumepy 1
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HAaXOJQHUTCsA BHE€ TEKTOHHYECKHX Hapymeﬂuﬁ. ernb MeTaJslJIH4ecKas
apoyHasi moaatJHuBas.

Pemenue: 1) onpenensiem pacueTHyio NpoyHOCTb TIOPoA. [as
BCeX nopoj npuHumaem k. = 0,9 (cM. taba. 1). Torna R = 91:0,9 =
=82 MIlla; R, =60-0,9 =54 MIla; R, =40-0,9 =36 MIla;
R, =18-09 =162 MIla; R, =38-0,9=34,2 MIla; R, =
= 65-0,9 = 58,5 MIla. BripaGoTka cyxasi, MO3TOMY MPOYHOCTb He
CHHXKaeTcsi OT BosJeficTBHA Biaard (cM. 1. 5).

PacueTHoe conpoTHB/IeHHE NOPOJ KPOBJIH CXATHIO (COracHoO 1. 8)
COCTaBHT

_ 82.398 +54-1,3 +36-09 ]
Rc, Kp — 398 F 1.3 + 0.9 = 69,4 Mna,

AHAJIOTHYHO AJist MOPOM MOYBbI

_ 342.1,34 4 585-278
Rc. ny = 134 + 2.78 = 50,6 MIla.

Pacuernoe CONPOTHBJIEHHE T1I0OPOA CXKATHIO B 6okax Bblpa60TKH
COCTaBHT

_ 36-1,3+162-12 4 342-1,06
Res = e s = 28,8 MIla.

Cpe/lHEeB3BELIEHHOE CONPOTHUBJEHHE TOPOL KPOBJIKM H NMOYBBI CXKATHIO

_ 82:3,98454.1,3436-22:4162-12+434,2-244585-278 _
Reer = 154,12 F 356+ 4.12 534 Mita

2) Cwmelenusi nopoa onpenensieM no ¢opmyaam (3):

Uo(Kp, nu) = UT(Kp. nq)kakmkskly
Uo. 6 = UT. Gk uk(iklukskl s

rae k, =1 (cM. Taba. 2 npu o < 20°); ky = 0,35 npu onpeneneHnu
6GoKoBbIX cMmeltennil; ky, = 0,2(4,12 — 1) = 0,62 no ¢opmyne (4)
IJISt IOYBBI H KpoBJH H ky, = 0,2(3,56 — 1) = 0,51 no ¢popmyne (5)
U1 6OKOBBIX CMelleHH#; Ry == | (cM. m. 12); ky = |; Us «p = 50 MM,
Uz oy = 160 MM, U s = 500 MM (cM. puc. 2 npu. H = 800 M u noay-
YeHHbIX 3HAUEHUSIX MPOYHOCTH MOPOJL KPOBJIM, NOYBbI H OGOKOB).

Uo.wp =50-1-0,62-1-1 = 31 mm,
Uo vy = 160-1-0,62-1-1 = 100 Mmm,
Uos = 500-1-0,35-0,61-1-1 = 89 mm;
3) Harpyskn Ha 1| M BbIpaGOTKH ONpelensieM Ha OCHOBAHHH
cMellleHHH Nopod KPoBaH 110 ¢opmyne (8):
P = P'"kqkupb,
rie ky =1 (ans noaroras/iuBaiouteii BbipaGoTkH); k. = 0,6 (nmo

Taba. 6 npu H= R, = 800/53,4 = 15),6 = 4,12 m (10 ycaosuw),
P" = 31 KIla (no ta6a. 4 npu Uy «p = 3l MM u b = 4,12 m).
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P=231-1-0,6-4,12 = 77 xH/wm;

4) Kpenb BhiGupaem coriacHo i. 14 no npud. 1, Hcxonst M3 WHPHHBE
BbIpaGoOTKHU: NpH b = 4,12 M npuHHMaeM apouHyio Kpenb u3 CBI1-22
¢ naankoit 3CJI ¢ conmpoTuB/JeHHeM B MOAATJHBOM pexume N, =
= 220 kH;

5) TlnoTHocTb KpenH BbiGHpaem coraacHo n. 15 no popmyae (10):
n=P/N; =77/220> 0,3 pambi/m. [Ipunumaem n = 0,8 pambi/m;

6) IlopatnuBoctb Kpenu npu P = 77 kH/m Bnibupaem no n. 17

u3 yeaosust: A = U «pRoc, N0 Ta6s1. 7 koe = 1,0. TIpn Uo. «p = 31 MM
HMeeM:

A= 31-1 =231 uMm

ChenoBaTesbHO, TpeX3BeHHas apodyHas MeTajdauyeckas Kpenb
KMII-A3 u3 CBII-22 ¢ momatauBoctbio o 300 MM (cM. mpua. 1)
mioTHocThio (0,8 pamM/M o6GecnedyuT HOPMAaJIbHYIO KCIJIyaTalHIO pac-
CMaTpHBaemMoH BHIPaGOTKH.

fIlpumevanune B kavectse mpumepa B Taba. 39 nokasaHel pe3yabTaThl
BHIGOpa MeTaNJAu4yecKoll MOAaTJHBOH Kpenmu [AJs BbipAaGOTOK, MOAJEPKHBAEMBIX BHE

30HbI BAHSIHHA OYHCTHBIX pa6OT HA pPa3HbIX IMyGHHAX H B Pa3HbIX HOPOAAX (IIPH HPOUHX
YCJIOBHSX, YKA3aHHHIX B npumepe 1).

Ta6anuuya 39

TapamMeTpsl KpenH W NAOTHOCTL €€ YCTAHOBKH IIPH 3HAYEHMRX re o, MIla
H, u
20 40 i 60 | 80

300 | KMII-A3 u3 KMII-A3 u3 CBI1-22, 311K, n = 0,8 pambi/m
CBI1-22, 3amok
3IK, n = 0,8—
1 pama/m

600 | KMII-A3 u3 KMI1-A3 u3 KMI1-A3 u3 CBI1-22, 31K,
CBI1-22, 3amok { CBI1-22, 3amox n = 08 pavoi/m
3MK, n = 3IK, n = 0,8—
= 1,33 pamui/m | | pama/m J

—4

900 | KMII-A3 u3 KMIT-A3 u3 To xe
CBII-22, 3amox | CBI1-22, 3amok
3IK, n = 3K, n = 1—
2 pambi/m 1,25 pambi/m

1200 § KMI1-A5 ¢ nox- | KMII-A3 u3 KMIT1-A3 us KMI1-A3 u3
koit 700 mm u3 | CBII-22, 3amok | CBI1-22, 3amok | CBI1-22, 3amok
CBII-22, 3amok | 311K, n = 3MNK, n =|3K, n =
31K n = = 1,67 pambi/m | = | pama/m =08 pambi/m
= 2,5 pambl/m

1500 KMIT-A5 ¢ Hox- | KMIT-A5 ¢ Hox- | KMIT-A3 u3 KMI1-A3 u3
Kofi 800 mm u3| koit 700 mm us | CBI1-22, 3amok | CBI1-22, 3amok
CBI1-22, 3amox| CBI1-22, szamok | 3IIK, n = 31K, n =0,8—
3IK, n = 3MK, n = = 1,33 pambi/m | | pambl/m
= 2 pambi/m = 2 pambi/m
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2. BbIPABOTKA, MPOBOIHMMAS IO OBPYLWIEHHbBIM MTOPOIIAM

Ycaoeusi avanoruunbl npumepy. 1. Ilopoabn kposjn mioxo
C/IEXKHBAIOLLHECS.

Pewenue: 1) OnpenensieM cMellleHHs1 NOPOA KPOBJIH no 1. 12.
Coraacuo npumepy | U, «p = 31 mm. CmenieHnsi B paccMaTpuBaeMoi
Bbipa6otke no n. 18 cocrasasior 1.5U, « = 1,5:31 = 46 mm.

2) Pacuernylo Harpy3Ky Ha Kpenb onpegpesisieM no ¢gopmyae (8):
P = P*kknpb,

rae k. = 1,0; b =4,12 m (cm. npumep 1); kyp = 1,0 (cm. 0. 13);
P* = 31 kIla (cm. ta6a. 4 npu U, «xp = 46 MM).

P=31-1-1-4,12 = 128 kH/m.

3) Tun ¥ NJOTHOCTb Kpenu ycranasiuBaem no nn. 14 u 15. [lpn
mupuHe BoipaboTku 4,12 M npudumaem kpenb u3 CBII-22 ¢ 3amkamu
3I1K, conporuBnenne kotopoit 260 kH. IlnotHocts Tako#f Kpenu

n=P/Ns = 128/260 > 0,49 pambi/m.

Ilpunumaem n = 0,8 pambi/Mm.

4) CorsaacHo n. 17 nogaTAHBOCTb KpeNnH NOMXKHA GbITH HE MeHee
46 mM. Kpenb KMIT-A3 nmeer makcuMaibHYIO NogaTAnBOCTb 400 MM.

Takum o6paszom, 6e3peMOHTHOR NOALEpPKaHKe 3TOH BrIpaGoTKH obecrie-
4T MeTajnuyeckasi apouHas kpenb KMI1-A3 u3 CBI1-22 nioTHOCTHIO
0,8 pambi/M.

[Ipumeuanue B kauectBe npumepa B Taba. 40 maHbl pe3yjbTaThl BbIGOpa
MeTaJVIHYeCKOH NOJATIHBOH KpenH /S BBIPAGOTOK, NPOBeAEHHBIX N0 OGPYIEHHBIM
nopopam B Bupadmauuou NPOCTPAHCTBE BHE 30HLI BAUAHHA OUHCTHHIX padm' Ba pas-

JIMYHBIX TAyGHHAX # B APYFHX HODOA2X, HO NMPH NPOYHX YCJIOBHSX, COOTBETCTBYIOUIHX
npumepy 1.

Tab6auua 40

MapameTpul Kpen# W NIOTHOCTh €€ YCTAHOBKH ipH R ., Mila
H w
20 l 40 | 60 I 80

300 KMII-A3 u3 CBII-22, 3amok 3C/1, n = 0,8 pamni/m
600 KMII-A3 us3 To xe

CBII1-22, 3amok

3HK, n =—

= 1,67 pamu/M
900 KMII-A5 ¢ spx- KMI1-A3 u3 CBI1-22, zamok 3CJI,

kot 700 mm, w3 |7 = 1,5 pamu/m n = 08 pambl/m

CBI1-22, 3amok

3ﬂK, n =

= 2,25 pambi/m
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Okonyanue Ta6a. 40

Tlapamerps Kpen# K NJIOTHOCTb €€ YCTAHOBKH NPU Re op., MIa
N

20 40 1 60 80

1200 KMII-A5 ¢ nox- | KMII-A3 us CBIT-22, 3amok 3[1K, |KMII-A3 u3
koid 900 MM, u3 | n = 2 pambi/m | n = 1,1 pamei/m |CBIT-22, 3amok
CBII-22, 3amok 3CH, n = 0,8 pa-
3IIK, n = MBL/M
= 2,b pambl/M

1500 KMII-A5 ¢ nox- | KMIT-A5 ¢ Hox- | KMIT-A3 us CBI1-22, 3amox 3IIK,
Ko 1200 mM, n3 | kot 700 mm, us |n = 1,67 pambi/mM | n = | pama/m
CBII-22, szamok | CBI1-22, 3amok
3IIK, n = 3MK, n =
= 3 pambl/M = 2,5 pambl/m

3. BbIPABOTKA,
TMOTAIIAEMAS 3A OYHICTHBIM -3ABOEM OAWHOYHO# JIABbI

a. YcaoBuda (puac. 24) aHajaoruyHel mnpumepy 1, npuuem
H = 800 M; R «p = 69,4 MIla; R. ov = 50,6 MIIa; R.., = 53,4 MIla;
S = 10,3 M? ocHOBHas KpOBIsI NJacTa — CPEAHEO6PYLIAIOWLAsICS.

Pemenune: 1) I[To ananoruu ¢ npumepom | cHauajsa BbiGH-
paeM OCHOBHYIO Kpenb. [lJisi 3TOro ONpeie/isieM CMEUIEHHS HOPOX
Uo.«p» HAXOOMM HArpy3Ky Ha Kpenb W OQLEHHBAEeM €€ IUIOTHOCTb.
W3 npumepa 1 umeem: U, «p = 31 mMm, P = 77 kH, n = 0,8 pambi/m
(xpenbr KMII-A3 u3 CBII-22 ¢ naankoit 3CJ/1).

2) CpencrBa ycwieHHsi Kpend BHIGHPAEM 110 BeJHYHMHE CMEIeHHH
nopon Uy,, onpeaensieMuix o dopmyae (12):

UKp = Uo_ Kp + Ulkxpkskk,

rae Uo «p = 31 MM (cM. mpumep 1); ke = 1,0 (cM. Ta6a. 10); ks =
= 1,0 (mo ta6a. 11); k« = 0,4 (no puc. 5, a npu Rc n« = 50,6 MIla
H Re.xp = 69,4 Mlla; U, = 520 MM (mo puc. 4 npu Re o, = 53,4 MIla
H H = 800 m).

U = 31 4+ 520-1-0,4 = 239 wmwm;

3) CymMapHyO pacueTHYI0 Harpy3ky Ha Kpelb BbipaGOTKH 3a
BeCb CPOK ClyxObl onpefensieM coraacHo #. 10 no Beanunne Uyp =
= 239 mM:

P = Pukypb,

riae k; = 1,0 (a1 NOAroTaBJiHBAIOIIMX BbIpaGOTOK), knp = 0,6 (aas
BbIPa6OTOK, NpoiiaeHHbIX KomGaiHoBbIM crioco6om npd H/Re oo =
= 800/53,4 = 15, nmo Ta6a. 6); b = 4,12 m (o ycaosuio); P" =
= 78 klla (ta6a. 4 npu U, = 239 MmM).

P =178.1.0,6-4,12 = 193 xkH/m.
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XXX XXX e =

Puc. 24. Cxema oxpaHbl BHPAGOTOK, NOAAECPKHBAEMbIX B MAacCHBE yras'
B 30HE ONOPHOro AABNEHHS! OYUCTHOrO 3a60s

4) IlnoTHOCTD YCTAHOBKH CPEACTB YCHJEHHA 7 OnpefeasieM H3
Bbipaxkenus (14) — cm. n. 19.

ny = (P — nNs)/ N,

rae Py =193 xkH/M; n = 0,8 pambi/m; N; = 220 kH (npun. 1);
N, = 200 kH (Tam e — A NepeBSIHHOH CTOHKH).

193 — 0,8-220

o= 300

= 0,084 cr/m.

OKoHuYaTeNbHO MJOTHOCTb YCTAHOBKH CPENCTB YCHJAEHHSA BhIOHpaeM
MO TEXHOJOTHYECKHM COOOpa<eHusiMm W npuHhuMmaem n; = 0,4 ct/Mm,
T. €. CTOHKY yCuWJIeHHs1 YCTAHABJAHBAEM TMOJ KaXAylo BTOPYIO pamy
Kpenu Mof NporoH.

o) Bbi6upaem kperib M0 NOAATJUBOCTH B COOTBETCTBHH ¢ 1. 14;

A > U}cpkockyc,

rae kee = 1 (no ta6a. 7 npu P = 77 kH/m; ky. = 1 (cm. T1a6.1. 8 npu
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AZ>239-1-1 =239 mm.

[Tpunumaewm Tpex3BenHyio kpens KMII-A3 uz CBII1-22 ¢ nogatau-
BocTbio 400 MM, nioTHocTbio 0,8 pambi/M. [lociienHo B 30He BJusI-
HHSA OYHCTHBIX pa6oT Ha pacctosinnu 30 M Briepeay 3a6osi JaBbl (CM.
Taba. 12) Heo6XOQUMO YCHJHTb METAJJIHYECKHMH CTOHKaMH TPEHHS
O KaxXAO# BTOPOH paMO# MOJ HPOroH.

[Ilpumeuanue.

B kauecrBe npumepa B Ta6/. 41 nanel pe3y.abTaThl BhGopa

MeTaJ/JInuecKoi ToAaT/JHBOH Kpenu AJst BHIpAGOTOK, MOralllaeMblX No3ajgH 3a60sl JaBbl,
nojJepKHBAaeMblX Ha JPYrHX TJyOMHAaX M B APYrHX MOPOLAX NPH [POUYHX YCJAOBHSIX,
YKAa3aHHBIX B NpHMepe 3.

Ta6nuuma 41

IMapamerpsl OCHOBHOA KPeNH # CPENCTB YCHIAEeHHS NpH R, ., Mila

H, ™
20 40 60 80
300 KMII-A3 u3 KMII-A3 us CBI1-22, samox 3IIK, n = 0,8 pambi/m
CBII-22, 3amok
31K, n = 0,8—
1 pambl/mM;
‘ Bes ycuiienust kpenu
600 | KMII-A3 us CBII1-22, samox 3I1K, » » » »
n=1,33pambi/M |n = | pama/m;
Merannuueckue bes ycunenus Kpenu
CTOHKH TpEeHHs,
0,75 ct/m
900 KMII-A5 ¢ nox- | KMIT-A3 n3 CBI1-22, samoxk 31K, » »
koit 700 MM us |n=1,25pamei/m| n = 0,8 pambl/m
CBII1-22, 3amok
3HK, n =
= 2 paMbl/M
Mertannuueckne CTOAKH TPEHHS, Bes ycunenus
np=1ct/™ my =0,63 ct/m™; ] ny = 0,4 cr/v | Kpemu
1200 KMII-A5 ¢ Hox- | KMII-A5 ¢ Hoxkoi 700 MM H3 KMII-A3 u3
Kofi 900 mm u3 |3amok 3IIK, CBII1-22, 3amoK
CBII-22, samoxk |7 = 1,67 pambi/M] n =1 pamei/m | 3I1K; n =
3IK, n = = 0,8 pambi/m
=205 pamb/M
Bes ycunenus Mertannnueckne CTOAKH TpeHHs
Kpenu n =09 cr/m l ny =05 cr/m ny =08 cr/m
1500 KMIT-A5 ¢ Hox- | KMIT-AS ¢ Hoxko#t 700 mm, H3 To xe

kot 1200 mMm, n3
CBI1-22, 3amok
3MK, n =
=3,0 pambl/m
bBes
Kpemnu

YCHJIEHHS

CBII-22, zamok 3I1K,
n =2 pambi/M | n = 1,67 pambi/m

MeTtananyeckHe CTQAKH TPeHusi
n =1 cr/m I ny =075 cr/m
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6. Ycnosusa: rayb6HHa ropHbix paGor 300 M, cpeaHeB3Be-
LIEHHOe DaCcyeTHOe COMPOTHBJEHHE CXKATHIO BMEILAIIHX MNOPOL
20 MIla, wupuHa BbipaGoTku 4,1 M npu S = 10 m?, 6ypoB3phiBHaA
NpPOx0IKa.

Pewenne: 1) OcHoBHYIO Kpenb BhiGHpaem, onpedenus s xp,
P", P ¥ NNIOTHOCTb YCTAHOBKH KpEIH:

Uo. Kp =— UTA kaakmkskh

rae Uy «p = 160 MM, kK, = kg =k = |, ky = 0,62, Uo.«p = 99,2 MM,
P"= 45 kIla, P = P"kuknpb = 45-1-1-4,1 = 184,5 kH/m.

[TpuHumaem nepeBsHHYIO Kpelib ¢ BepXHsKoM AHaMeTpoMm 20 cM.
M3 npun. 1 (0. 5) umeem N,=61 kH. Crenosatenbho, n=184,5/61 =
=3 nepeBsiHHblE pambl/M.

2) OnpenensieM CMeILEHHSt NMOPOL C Y4YeTOM BJIHAHHS [MepBOH
Jaasbl o ¢dopmyae:

Uwp = Uo wp + Urkupksky,

rae Us «p = 99,2 MM, U = 430 MM, kyy = | (cperHeo6pyiuaoiascs
KpoBaf), ks = 1, kx = 0,5; Uy, = 314,2 mMm.

CyMMapHas pacueTHast Harpy3ka Ha Kpenb P, 32 BeCb CPOK CJYXK-
6bl BbIpaGOTKH mpu Uy, = 314,2 MM paBHa Py = Ptkokqyb = 90X
X 1X4,1 = 369 kH/mM.

T110THOCTL YCTAHOBKH CPEACTB YCHJEHHsS] KPeru OHpeiessieM -H3
Boipakenust (14): ny = (Py — nN;) /N, = (369 — 3-61) /200 ~ 1
depeBsiHHAs CT/M MOA NPOFOH.

B. YcaoBHSA aHaJorHuHbl npumepy a (H =800 M, b =
= 4,1 m, by = 0,5, HO mpu R. o, = 40 MIla).

Pewenune: Uy p = 148,05 Mm, P" = 48 kIla, P = 196,8 kH/m,
n = 3 AepeBsiHHble pambi/M, U} = 640 mM, Uy, = 468,5 mm, P} =
= 106 KIla, P, = 434,6 kH/m, n = 3 ct/m. [Ipunumaem onuny ie-
PEBSIHHYIO CTOHKY NOX Ka)KAyO pamy.

r. VcaoBHs: rayOHHA rOpHbLIX paGOT 300 M. R.. cp = 40 MIla,
wHpuHa BHIpaboTku 3.4 M npu S = 10 Mm% NpoxoaKa 0ypoB3pbiBHASA.

Pewenune: 1) Boibupaem ocHoBhyio kpenb. Onpeieasiem U/,
wo dopmvae (12). #° u3 1a6a. 4, P no dopmyae (8), n no popmy.ie
(10): Ug xp = 250 MM, P" = 24 x[la, P = 81,6 kH/m. Tlpunnvaen
CMELIaHHVI0 Kperb: J1epeBAHHble CTOHKH H MeTadJHYeCKHH BepXHAK
n3 CBI1-22. VI3 npna. 1, n. 4 nmeem N, = 160 kH. CaeaosareabHo,
n == 81,6/160 = 0.5, npunumaem 0,8 pambi/u.

2) Ilposepsiem HeOOXOAHUMOCTb YCHJIEHHS CMeliaHHOH KPENH B 30-
He BJHSAHHA MepBOM aaBbi. Onpenersiem Up no dopmyae (12),
no ta6.1. 4, P no gopmvae (8):

Uip=120 sy, P*=44 klTa. Py=150 xH/m, n; > 008160

> 0.1 er/m. INpunumaem n; = 0.4 c1/m.
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A. ¥YcAOBHS aHaNOTHUHBI MPUMEpY T, HO NpH R o = 20 MIla.

Pemwenue 1) Uswyp=814 MM, P"=32 klla, P=108,8 kH/m,
n = 108,8/160 =0,8 pambi/m.

2) Ugp = 296 mM, P{ = 78 klla, P, = 265 kH/m, n; = 0,8 c1/m.

ITprHHMaeM OLHY NepeBSHHYIO CTOMKY MOJ KaXAylo pamy.

e. Y¢noBusda: BbpabOTKy npoBOAST Ha r1y6GuxHe 100 M B MHO-
roJIeTHEMEP3JIbIX MOPOAAX MO MAACTY Y MOUWHOCTbIO 3 M. Bricota
BbIpaGoTKu 3 M, wupuHa b = 3,7 M, S = 10 m®. B kpoBsie B Auanasoue
1.56, 1. e. 5,55 M 3aneraioT ciouctbie nopoibl (R. = 14 MIla).
Kospouunent k. = | ansi mMHoroserHeMepsasbix nopon (cM. m. 6).
R. naacta = 10 MIla, B nouBe B auanasoHe lb = 3,7 M 3aneraior
nopoabl ¢ R. = 4 MIlla. Ilpoxogka GypoB3pbiBHasi.

5,55-14 + 3-10 + 3,7-4 122,5
OnpenensieM R o = 1 X 1535 = 1555 = 10 MIla

Pewenne: 1) Boi6upaem ocHOBHYl0O Kpenb. Onpepensiem
Uo.xp = Us xpkokukek:, the Us =100 m™M, k,=ky =k =1,
ky =054. Uy yp = 54 MMm. P" = 27 k[la (u3 1aba. 4). ky = kyp =
=1 (em. n. 13), P=27-1-1.3,7 = 100 kH/m.

[Tpunnmaem erﬂb KMIT-A3, uMeol1yio 3aMKH C IOCKHMU TJ1AH-
kamu. Y3 npun. 1 (n. 2) caeayer: Ns = 190 kH.

OnpenessieM NMJOTHOCTb YCTAaHOBKH Kpenu: n = 100/190 > 0.5.

[Mpuuumaem n = 0,8 pambi/m.

2) TlposepsieM HEOOXOAMMOCTb YCHJIEHHS METAaNAMYECKOW KpemH
B 30He BJIHAHUA nepBol sasbl. Onpepensiem Uy, no ¢opmy.e (12),
P{ no 1a6a. 4, P, no ¢opmyne (8): Uy, = 104 mMm, P! = 42 klla,

— 1554 kH/m. n; > Lt
CpeACTBa YCHIeHHS AepeBsiHHble cTOHKH (N, = 200 kH).

1554 — 0,8-190
200

[Tpenycmatpusaem B KauecTBe

ny = =~ 0. Ycuaenue kpenu He Tpebyercs.

K.YCAOBHS aHaNOrHYHbI IPUMEPY €, HO B KauecTBe OCHOBHOM
npHHHMaeM JepeBsiHHyl0 kpenb, N, =70 kH npu b =34 m (cm.
npua. 1, n. 6).

Pewenue: 1) Ilo ananorunn ¢ npumepom e umeeMm U, «p =
=54 mm, P"=25 klla, P=85 kH/m, n > P/N, > 85/70 >
> 1.2 pambl/v. [Ipunanmaem n = 1,25 nepessiHHble pambi/M. 2) [/ ,=
— 104 mm, P{ =42 k[la, P, = 142.8 kH/m. n, > _P-;LN Ipe-
AycMaTpHBaeM B KauecTBE CPEACTB YCHJICHHSI KDelH AepeBsiHHbie
CTOHKH:

1428 — 1,25X70 _ 55

n= 200 =200

JlonycTHma ycTaHoBKa NOA MPOTOH AePeBSHHBIX CTOeK C MJIOTHOCTHIO
0.625 c1/m.

= 0,27 ct/m.
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4. BbIPABOTKA, NMPOBOJHWMAS BIIPUCEUKY
BE3 OCTABJIEHHUS YTOJIbHOH T1OJIOCbI

YecnoBusa: BupaboTka (puc. 25) NpOBOAMTCA MO HaMIacToO-
BaHUIO Ha raybude 500 M. Yroa nagenusa 10°. Bmewiaromue nopoibl
noka3anel Ha pHc. 26. XapakTepHCcTHKa cjoeB: | — mecyaHO-IVIH-
HUCTBIH chaaHen. R, — 52 MIla, m = 8 M, 2 — rJIMHUCTBIH cjaHeL,
R. =30 MIla, m =1 M, 8 —yroab, R. = 12 Mlla, m = 2,5 m;
4 — rauHHCTHIH caauen, R. = 28 MIla, m = 1,5 M; 5§ — necuanbifi
cnaden, R. = 60 MIla, m = 3 m. Paccrosiune OT CBOZA apK# RO
naacra 0,5 m. Boipa6oTka npoiiiena KoMGafHOBBIM croco6om, ceue-
HHE B CBETY 10 0caiakd 9 M%, mMpuHa B npoxoiake 3,5 M, BbICOTa 3 M.
Cpok cayxkO6bl Bbpa6oTKH 2 ropa. Boipa6oTka cyxasl, BHe TEKTOHH-
yeckux Hapywenud. KpoBasi — cpepneo6pyiuaiomascs.

Pemenune: 1) OnpenensieM pacueTHyio npo4HocTb nopon. [Ias
BCeX MNMOpoA npHHUMaeM k.= 0,9 (cm. T1aba. 1). Torma noayuum
R, = 52-0,9 = 46,8 MIla, R,=30-0,9 =27 MIla, R, = 12X
xX0,9 =108 MIla, R, = 28-0,9=25,2 MIla, R, =60-09 =
= 54 MIla.

PacueTHass npo4HOCTb MOPOJ KPOBJIH COCTaBHUT

46,8-4,75 + 27-0,5 235,8

R.. Kp — 475 + 0,5 = 595 = 44,9 Mﬂa

25,2-15 + 54-20 1458

Rc. ny — 35 = 41,7 Mna
CpeﬂHEBsBemeHHaﬂ ﬂp’OqHOCTb HOPO’I{ KpPOBJIH H MO4YBbHI paBHAa.

R _ 475-46,841,274+25-10841,5-252+2.54 4221
¢ = 5,25 +3,0+ 3,5 1175

= 35,9 MIla.

Bnauane Bbi6HpaeM OCHOBHYIO Kpenb. [lnsi 3TOro onpejensieM
CMeIlleHHsl TTOpoJ No Qopmy.Je:

Utp = (Ulp + 200k’ ksky,
roe Uty =160 mm, nppy H =500 M u R = 35,9 MIlla, vy =
= 48 mm/mec, ks = 095 (npu S=9,0 m?), ¥ =1 (no yciosuio
noJHOH npuceuks), k, = 0,48 (cm. puc. 5, npu Re «p = 44,9 MIla
H Re ng = 41,7 MIla).
Ulp = (160 4 2-48)-0,95-1-0,48 = 116,7 mm.

[To sennyune Ui, onpenensieM narpysky P". U3 rtaba. 4 nony-
yaem P" = 42 klla. 3atem Haxomum P = Pknk.pb, tne k, = 1,0,
knp = 0,6 (xombaiinoBast npoxoaka), b = 3,5 m, P" = 42 k[la.

P =1-076-3,5-42 = 88,2 kH/m.

[TnoTHOCTL OCHOBHOH Kpenu n > P/N, > 88,2/190 > 0,46 pa-
mbl/M. TIpunumaem kpenb Tuna KMII-A3 us CBII-22 (3aMKH ¢ npsambI-
MH IUlaHKaM¥ M Ccno6aMH ¢ pe3b6oi) ¢ mioTHOCThO 0,8 pambi/Mm.
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2) CpeactBa ycH/eHdsi BblGHpaeM Ha OCHOBAHHKH pacuera cme-
LeHHH MopoJ KPOBJH no dopmyJe:

IJKp = (J[,(p + {qukpkskl\'k,s

rae Uiy = 1167 MM, Ul = 420 mm, ki = 1, ks = 0,95, b« = 0.48,
k= 1.
Uwp = 116,7 + 420-1.0,95-0,48-1 = 308 mm.

Onpeaensiem narpysky Pf. 3 ta6a. 4 umeem Pi = 80 kIla.
Haxoaum cymMMapHy1O Harpysky Ha Kpenb B 30He BJAWSHHS OUHCT-
HbIX pa6ot no gopmyae (8):

P, =1,0-0,6-3,5-80 = 168 kH/m.

ITo popmyae (14), npeaycmMaTpuBasi B KauecTBe CPEACTB YCHICHHUS
JepeBsIHHbIE CTONKH, ONpeAenssieM HX MJAOTHOCTb:

168 — 0,8-190

ny = 300

= 0,1 ct/m.

OKOHUYaTeNbHO JIOTHOCTb YCTAHOBKH CTOEK YCHJIEHHS NPHHHMaeM
N0 TEeXHOJOTHUeCKHM YCJNOBHUAM paBHoit 0,4 cTofiku/M, T. e. TOA
Ka)KAYyI0 BTOPYIO paMy NOA NPOroH.

3. Boibupaem MeTanaMuecKyl0 Kpenb MO MHOLATJIHBOCTH B COOT-
BeTCTBHH ¢ M. 17:

A > {J'Kp kock}'(‘ .

[Tpn koc = 1, kye = | umeew A > 308 mm.

[TpuuuMaem tpex3senuyto kpenb KMIT-A3 u3 CBII-22 ¢ nogatau-
BOoCcTbi0 400 MM nmaoTHOCTHIO 0.8 pambi/M. B 30He BJIHSIHHS OUHMCTHbIX
pa6oT Ha paccrosHuu. 30 M Bnepeiu ouncTHoro 3abosi (cM. tada. 13)
OCHOBHYIO Kpellb yCHJIHBaeM JIepeBSIHHbIMM CTOMKaAMH 103 KaxXAyio
BTOPYIO pamy MNOJ NpPOroH.

_ [Ipumeuanne B xauectBe npumepa B Tabsa. 42 gaHbl pe3y.bTaThl 8bGO-
pa MeTanJHuyecKofi N0AATAWBON KPeNnH A NpPHUCEYHbIX BHIPA0OTOK, NOIAEPNHBAEMbIX

Ha APYFHX TAyGHHAX H B JAPYTHX HOPOAAX fPH MPOUHX YCJAOBHSX, YKA34HHBIX B MPH-
mepe 4.

Tabauuwa 42

[TapameTpbl OCHOBHOM KPeNR K CPEACTB VCHAEHUS KPellH MPHCEUHBIX BUIPAGOTOK ipH Re. o, MIla

20 | 40 | 60 | 80
300 KMI1-A3 u3 CBI1-22, samok 311K, n = 0,8 pambi/m
Bes ycuaenusi kpenu
600 KMI1-A3 u3 CBI1-22, zamok 3IIK, n = 0,8 pambt/u
Mertainueckue Bea ycunenns kpein
CTOHKH TpeHHus,
n = 0.8 cr. /™ l
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Oxkounuanune Taba. 42

lapameTpn 0CHOBHOW KPeNH ¥ CPEACTB YCHICHUS KPeNH NPHCEHHKX BHPAGOTOK NPH Re ¢p, MTla

20 40 60 l 80
900 KMII-A5 ¢ nox- | KMIT-A3 us CBII-22, samok 3[1K, n = 0,8 pamsi/m

kot 700 MM us
CBI1-22, 3amok

3HK, n =
= | pama/M
MeTaannueckue CTOAKH TPEHHS, N1 = Be3 ycunenuss kpenu
= 0,8 cT/M l
1200 KMIT-A5 ¢ Hoxkoit 700 mm 3 CBI1-22, 3amox 3IIK,
n =1 pambi/m l n=08 pamu/m’ n = 0,8 pambi/mM| n = 0,8 pamni/m
Meranmuueckne CTOHKH TpeHHs bez ycunenus
n=1cr/m I nr = 0,8 ct/m ny = 0,8 cr/m | kpenu
1500 | KMIT-A5 ¢ womko#t 700, mm u3] KMII-A3 us CBII-22, samok 3IIK,
CBI1-22, zamok 3[IK, n = 0,8 pambi/M
n =11 pabe/Ml n =1 pama/m

Metananyeckne CTORKH TpeHHS
m =11 cr/m n =1 c1/m ny =08 cr/m | n; = 04 cr/m,
T. €. N0J NOAXBAT
| croiika Ha 2 pa-
Mbl

5. BBIPABOTKA, COXPAHSIEMAS{ 1J151 TTOBTOPHOI'O HCIIOJIb3OBAHHUS

Ycaosus: H=600m S=13 M?, 6 =41 M, h =36 m,
KpoBasi B npegenax [.5 wHpuHHBL BbIPaGOTKM: MeCYaHbld CJAaHeL,
m = 595 M, R. = 50 MTla; necuaHo-rIMHUCTHI caanen, m = 2 M,
R. = 30 MIla; yroab, m = 1,8 m, R. = 12 MIla, nousa B npenenax
UIMPHHBI BeIPAGOTKH: 1€CYAHO-TVIMHUCTHIA caaden, m = 1,8 M, R. =
= 28 MIla; necuaHblit cnauen, m = 2,5 m, R. = 60 MIla (puc. 27).

Beipa60TKa 3KCH1YaTHPYeTCs TPH roga: OfHH — [0 BJHSHHA Tep-
BOr0 OYHCTHOrO 3a60f, ABa MOCJAEAYIOLIHX — O OraileH!ss BTOPbIM
ouHcTHEIM 3a6oeMm. BoipaboTka npofiieHa GypOB3PbIBHbIM CIOCOGOM.
3a nepBblM OUYHCTHbiM 3a60eM OHa OXPaHSeTCA OPraHHOH Kpenblo.
OcHoBHast KPOBJSA M.1aCTa — CpPeAHeo6pYIIAOLIASCS.

Pewenne: 1) Onpenensiem pacueTHYIO IPOYHOCTb MOPOA:
npuuumaem k. = 0% Torza R, = 50:0,9 = 45 MIla, R, = 30X
X099 =27 Mlla, R,=12-0,9= 108 Mlla, R =28-0,9 =
== 25,2 MIla, R, = 60-0,9 = 54 MlIla.

5.95.45 4 0,2.27 i
Re vy = 5.95 06—];0.2 27 _ 2(7;3];5 — 44.4 MIla:
1.8.252 + 2.3-54 169,56
Rem = o953 = —1— = 414 Mlla;
973.15 4+ 169,56 + 27-1.8 + 10,8-1,
Rc,cpz } 56 + 27 18—1—10818:_36,9 MTla;

13,85



Puc. 27. Cxema pacnonioxKenkss BbPaGoTOK, COXPAHSIEMBIX Il NIOBTOPHOTO
HCRONb30BAHHS

2) Bbi6upaeM OCHOBHYIO Kpenb, YCTaHaBJIMBaeMylo NPH MpoOBe-
JeHHH BhipaGoTku. Ilas 3TOro onpenesnsieM cCMeleHHst MOPOJ KPOBJH
no popmyne (3),raek, = 1 (cm. Taba. 2 npu a < 20°); ky = 0,62 —
cM. dopmyay (4),

ke =1, ki =1, Urxp = 120 MM, U, xp = 74,4 MM.



[To Beanunne U, «p onpenensiem Harpy3ky P* W3 ta6a. 4 umeem
P" = 38 kIla. Tlo popmyne P = P"kuknph, roe P* = 38 klla, K, = 1,
kop = 1, b = 4,1 M, umeem

P =238-1.1-4,1 = 155,8 kH/wm.

TlnotHocTb ocHOBHOH kpenu n > P/Ng = 0,71 pambl/m.

[Mpunumaem n = 0,8 pambi/m. Bei6upaem kpens KMII-A3 u3s
CBI1-22 ¢ 3amkamu THRa 3CJ.

2. Boibop cpeAcTB YCHJEHHSI BIepelH NepBOro OUUCTHOro 3abos
NPOH3BOAUM Ha OCHOBAHHM pacuera cmelieHu# nopox no ¢opmy-
ae (12)

UKp = UO.KP + Ulkxpkskk,
rne Uo vp = 74,4 MM, k= 1, ks = 1,15, k. = 0,48, U, = 590 mm.
U = 74,4+ 590-1-1,15.0,48 = 400 mm.
Onpenesiem Harpy3ky Pf no senuunne Uxp = 400 mm. U3 Ta6a. 4

umeem P} = 101 kIla. BoluuciasieM cyMMapHyi0 Harpy3ky Ha Kpenb
B 30HE BJIMSIHUS MEPBOTO OYHUCTHOTO 3a60s:

Py =101-1-1.4,1 = 414,1 kH/m.
[To dopmyne (14), npexycmarpuBasi B KayecTBe CPENCTB yCHJe-
HHs1 MeTaJIHYyeCKHe CTONKH TPeHHs, ONpelesisieM HX MOTHOCTb:
Py — nN; 414,1 — 1,0-220
N, 250

Sy

ny, = = > 0,78 crtofiku/M.

[Ipunumaem n; = 0,8 cToiiku/M.

IIpoTsiKeHHOCTb yyacTKa YCHJeHHs Kpend paBHa 25 M (cm.
Taba. 14).

3. st onpesefe HUST CPECTB YCHIEHHS KpPenu Mo3aiq 3a6os mep-
BOH JiaBbl U BNepefid BTOPOro OYHCTHOro 3a60si pacCyHThiBaeM cme-
LleHHs1 TIOpPOJ NO ¢opmyJe:

UKP = Uo‘ Kp + (QUIkx + mkoxpkt.)kxpks‘

rae Uo xp = 74,4 MM, U, = 590 MM, k, = 0,48, m = 1,8 M, ko =
= 0,2 (cm. . 21), k, = | (cm. Tabn. 15), kyp = 1, ks = 1,15.

U = 74,4 4 (2-590-0,48 + 1800-:0,2-1)-1-1,15 = 1139.8 mm.

OnpenensieM CyMMapHyIo HarpysKy Ha Kpefb BHPAaGOTKH 110 BeJIH-
upHe Uyp = 1139,8 mm:

Py = ngnknpb. = 647,8 KH/M,

rae P§ = 158 kIla (cm. Ta6u. 4), ky =1, kyp = 1, b = 4,1 .

OnpejensieM KOJHYECTBO CPEACTB YCHJeHHs HA | M BbipaboT-
KH — eM. dopmyay (18):
Py — nN;s

Ns,

647,8 — 0,8.220

ng = 750

=

> 1,88 c1/M™.
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Ta6auuna 43

IlapameTpnt ocHOBHOI KpenH M CPEACTB YCHACHMS Kpelln npH R «, MIlla

H. ™M Kpetub r
20 40 60 80
300 | Ocnoeuas kpenb npu | KMIT-A5 ¢ Hoxkoit KMII-A3 uz CBI1-22, samok 311K,
npoxoake 900 mm n3 CBI1-22, n = | pama/m n = 0,8 pambl/Mm
samok 3[1K, n = | pa-
Mbl/M
CpeacTtBa ycHJIeHHS Jepepsinuble CTOHKH HJIH MeTannnyecKkue CTOHKH TpeHus,
Kpenu Briepeid 3a60f | MeTaMIHUECKHE CTOHKH n =1 cr/m n, =08 cr/m
nepsBod NaBb Tpenus, n, = 1 cr/m i
Cpeacrsa ycuaensus MeTaniHueckHe CTOHKH TPEHHSA
Kpenu no3agu 3abos | ny = 1,6 c1/m™ noa npo- ng =1 cr/m ny = 1 ¢r/M nog Nporox
nepsoii W Bnepeny 3a- | rox
60si BTOPOH AaBbi
600 | OcHoshas kpenb npu | KMII-AS5 ¢ HOXKO# KMII-A5 ¢ Hoxkoii 900 mm u3 CBIT-22, samok| KMIT-A5 ¢ HoxKoO#
NpPOXOJiKe 1200 mm u3 CBI1-22,%5a- | 311K, n = 0,8 pamsi/m 700 mm u3 CBI1-22, 3a-
mok 3I1K, n = 1,33 pa- mok 3IIK, n = 0,8 pa-
Mbl /M Mbl/M
CpenctBa ycuienus Mertasnnueckne CTOMKH TPeHHs
Kpeliu srnepeau 3abos | ny = 0,75 cr/m noa n =08 cr/m
nepeol Jasbl NPOroH
CpencrBa ycHIeHHst Merannnueckne CTOHKH TPeHHs
Kpenu nosanau 3abos | ny = 1,5 ¢1/m noa npo- | np = 1,6 cv/m noa upo-| ny = 1,1 ct/m nop npo-} ny = 1 ¢t/ M nox nporox
(lepBOH i BHepeaH 34- | ron TOH roH
6051 BTOpPOH J1aBbl
900 OcHoghast kpenb npu | KMIT-AS ¢ Hoxko# KMIT-A5 ¢ Hoxkoit 900 MM u3z CBII-22, samok 311K,

poxojake

1200 mm w3 CBII-22,
samok 311K, n = 2 pa-
Mbl/M

n =1 pama/m

n = 0,8 pambl/m
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Okoxuanue taba. 43

MapameTpu OCHOBHOI Kpemn H CPEACTB ycuaeHus kpenu npH R op. MIla

H wm Kpens
20 [ 40 l 60 B 80
CpenctBa ycunenust Metajsinyeckue CTONKM TPEHHUSI
Kpenu Bnepeau 3abos ny =1 ct/M noa nporou n = 0,8 cr/m
TiepBo# J1aBbl
CpeacrBa ycHieHust MeransuueckHe CTOHKH TpeHHst
Kpenu nosagu 3aGosi | ny = 1 cr/M nmox npo-| ng = 1,75 ct/m nop upo-| n, = 1,6 ct/m noa npo-{ ng == 1,25 ct/m noa upo-
nepBoit U Bnepeau 3a- | rox TOH roH roH
Gosi BTOpOI JaBbi
1200 | OcHoBuas xpenb npu KMII-A5 ¢ Hoxkoit 1200 mm u3 CBII-22, 3amok 3I1K KMIT-A5 ¢ HoxKo#
NPOXORKe = 2,5 pambi/m n = 1,67 pamsl/m n = | pama/m 900 mm u3 CBI1-22, 3a-
mok 31K, n = 08 pa-
Mbi /M
Cpencrsa ycuaenus Bea ycunenust Kpenu Meranauyeckne CTOfKU TpeHust
Kpenu snepeau 3a60s ny = 0,5 ct/M nox npo- ny =1 cr/m ny = 0,8 ct/m
nepBofl JiaBbl TOH
Cpencrpa ycuaeHust Meransnuyeckue CTORKH TpeHus,
Kpenu mosanM 3a6os | ny = 1,75 ct/m nop npo-y ne = 1,25 cr/™ nop npo-| np = 1,75 cr/m noa npo{ np = 1,6 cr/m nop mpo-
nepsoit H Bnepe/H 3a- | rox roH roH roH
6051 BTOpOI#i JiaBHl
1500 | OcuoBuaa kpens npu { He pexomenpyercs KMIT-A5 ¢ noxkoit 900 mm us CBIT-22, aamox 3[1K

Npoxoaxe

Cpencrsa ycunenust
Kpenu pnepenu 3abos
flepBoil JMapbl

To ke, no3anu 3a6Gos
nepBoO# Jashl H Bnepe-
IH 32607 BTOpOH

n = 2 pambi/M ‘

n = 1,33 pambi/m |

n = 0,8 pamni/m

Metannnueckne CTOAKH TpeHusi,

ny = 0,5 ¢1/M noa npo-
FOH

ng = 1,2 ct/m nop, npo-
roH

ny = 0,6 cr/m noa npo
roH

To xe,
ng = 1,33 cr/m l

n = 0,8 ct/m

= 1,6 cT/M™




[Tpunumaem ny = 2 ct/m. Ha yuactkax ycHaeHus [p H [3 (cM. Taba. 14)
Hal0 YCTAHaBJHBATL MO ABe MeTa.l/lMueCKHe CTOHKH TpeHus Ha | M
1O TPOCrOH.

4. TlpoBepsiem Kpenb MO MOAATAHBOCTH

A > 1139,8:098-:0,59 = 659 mm.

[Tpunumaem KMII-A5 ¢ noxkoit 900 mm; A = 800 mMm; u3s CBI1-22;
IVIOTHOCTBIO | pama/M ¢ yCTaHOBKOH Ha yuacTke /; oA Kpenb | CTOM-
KKH/M, @ Ha ydactkax [y ¥ [3 — 2 CTOHKH/M.

[Ipumeuanne. B kauecTBe apuMepa B Taba. 43 nokasaubl pe3yJabTaThi
BbiGOpa MeTaiMuyeckoli NMofaTAHBONH KpeHnu s BhipaGOTOK, COXpaHseMbiX M HCIOJb-

3yeMbiX NMOBTOPHO HA APYrux rAyGuHax W B APYrUX MOPOAAX, HO NPH MPOUMX PABHBIX
YCJIOBHSIX, YKa3aHHBIX B rnpumepe 1.

6. CITAPEHHbBIE BbIPABOTKH,
[MOrAIIAEMbBIE C OOHOBPEMEHHbBIM WU3BJIEUEHUEM LIEJIMKA YTIJIS

Ycnosusa: Rexp =333 MIla, R. o = 33,3 MIla, Rc.op =
= 30 MIla, kc = 0,5, rny6una H =900 M, m = 1,2 M, S = 10,3 M?
IWIHPpHHA BEIpaboTKu 4,1 M, & = 10°. Beipa6oTka npoBoauTCs CnapeH-
HOW C ueJHKOM Mexay HHMH 40 M (puc. 28). O6wu# cpok cayxObl
TDH FOAbI: OJHH — 1O BJHSIHUS JIaBhl |, 1Ba — B 30He BJIHSIHUS JIaBhl
I o noramenns naso#t 11. OcHoBHas KpoB/asi miacra — cpexHeo6py-
walowascs. [Ipoxonka Bbipa6oTok — KomGaiiHoBas.

Pemwenne: 1) BboiGupaeM OCHOBHYIO Kpeflb B CHaPEHHOH BhI-
pa6oTKe, Ha MEPBOM 3Tale HaXOAslLeHCss BHE 30HbI BJAHAHHA OUMCT-
HbIX paboT 1o aHa/NOrHu ¢ mpuMepom l:

a) onpegeasieM Ug xp = Us «pkoRukski, toe k,=1, ky=
=02(4.1 —1) =062, ke = 1, & = 0,9, Uqr xp = 570 mMmM.

Uog «p =570-1-0,62.0,9 = 318 mm;

6) onpeneasiem P" no BequunHe U, p = 318,0 mm. P" = 90 kIla.
Boiuucnsiem P = Pkyknpb = 90-1-1-4,1 = 369 kH/m;

B) Bbi6upaem kpenb KMII-A3 u3 CBII-22 ¢ 3amkom 3I[IK, n >
> 1,42 pambi/m. TIpuaumaem n = 1,43 pambi/m.

2) Bbi6op cpeacTB YCHJIEHHs] KpenM B choapeHHOH BhipaGoTKe,
OXpaHseMOH BPeMEeHHbIM LeJHKOM, IPOU3BOJHM Ha OCHOBAHHH pacye-
Ta CMellleHUH Mopoj KpoBJad mno ¢opmyne (19);

pr = V.. xp + [Ulll(l + ku) + AUlll]kKPkskK’

rie Uo «p = 318 MM, U} = 100 mm (cMm. puc. 9 npu H = 900 M,
Re.cp = 30 MIla, [/, = 40 m), ky = 1,15 (cm. raba. 17); AUt =
= 570 MMm; ke = 1, ks = 1,0, kx = 0,5.

Uxp = 318 + [100(1 + 1,15) 4 570]-1-1.0,5 = 670 mm.



L

Puc. 28. Cxema noauepxauns cnapeHusix BolpaboTok, KoTopsie pasaedsier
ueMK Yrisi, HaBjieKaembiil OXHOBPEMEHHO C OYHCTHBHIM 3aboem

OnpegensieM CyMMapHyio Harpy3ky Ha Kpenb BbipabOTKHU:
Py = Pikokyb = 128.1-1-4,1 = 525 xH/w.

rae P, — cM. tao.a. 4.

[110THOCTL cpPeacTB yCHJIeHHST Kpenu onpeneisieM no cdopmyae (14):

Pl - ﬂNs
N,

525 — 1,43-260
250

ny = > > 0,66 ct1/Mm.



[Mpunumaem n = 0,71 ¢1/M, T. €. OAHA CTOHKA Ha ABe paMbl NOA
NPOToH.

3) Kpenb no noaatiuBocTH BolbupaeM H3 yciaoBHA A = U pkoc X
Xkye. Tlpu koe = 0,84, kyc = 0,86; nmeem A = 0,84.0,86-.670 =
= 515 mm. B 3TOM cayyae npeassaraemasi kpenb KMIT-A3 uz CBIT-22
¢ noaatauBocTbio 400 MM He noaxoauT. Ilpu ycaoBuu Uy > A Heo6-
XOLHMMO TNPHHHUMATbL Kpenb ¢ 6oJsblied nojaTJHBOCTbIO. [lpuHUMaem
KMII-A5 u3 CBII-22 ¢ nononHuTenbHOH HOXKON pauno#t 700 MM,
[TonatnuBoCcTh 9TOH Kpenu coctasiasier 600 mMm.

C/iepoBaTesibHO, B CriapeHHOH BLIpAaGOTKE YCTAaHABJMBAIOT Kpellb
KMII-A5S ¢ nonoauuTteabHo# Hoxkkoil 700 MM, n3 CBII-22, naoTHOCTb
1,43 pambl/M ¢ ycH/JeHHeM B 30He BJIMSIHHSI BTODOH JlaBbl MeTaJlJiH-
YeCKHMH CTOHKaMH TpeHHsi u3 pacudera 0,71 c1/Mm, T. e. ojHa cTOHKa
Ha [B€ paMbl [OJA MPOroH.

Hanee (Tabn. 44) npuBejeHbl npumephl Boi6opa Kpenu B CriapeH-
HOH BbIpaGOTKe, OXpaHsieMOH BPEMEHHBIM LeJTHKOM TNPH pa3HbIX IJ1y-
6HHaxX B MOPOAAX, HO NPH NMPOUYHX YCJAOBHAX, COOTBETCTBYIOIHX NMpH-
mepy 6.

Ta6bauua 44

86

JlapameTpn Kpenu H CPeiCTB ee YCHACHHA, pa3Mephl LENHKOB
H ow Kpenb, NpH Re p, MTla
' pamep UeAHKa
20 f 40 l 60
300 | Ochosuas kpens | KMIT-A3 u3 CBII-22, zamok 3IIK, n = 0,8 pambi/m
by =30 M by =25 ™
CpenctBa ychie- | Meranauyeckde | MertaminyeckHe CTOHKH, n =
HHS KperH cTOHKH TpeHhs, | = 0,8 cr/m
n, == 0,8 ct/m
-
600 | OcHosnas xpenb KMI1-A3 w3 CBI1-22, 3amox 3[IK,
n =125 pambi/M, n = 0,8 pambi/m, b, =35 M
b, =40 M
Cpeactsa ycune- | Meraannueckne | Mertaasinueckue CTOHKY, 1) =
HUSI KpemnH CTOMKH TpeHus, | = 0,8 ¢t/m
ny, = 1,25 c1/m L
900 | OcHorHas kpenb | KMIT-A5 ¢ Hox- | KMIT-A3 u3 CBI1-22, 3zamok 3I1K,
ko# 700 mM, u3 | n = | pama/m, by = 35 m
CBI1-22, 3amok
3K, n =
= 1,43 pambl/M,
hu =40 M
CpencTBa ychie- MeTtaanuueckue CTORKH TPEHHS,
JEeHHS KpemH ny = 1,43 cr/m n =1 cr/m
1200 | OcHoBuas kpenb | KMIT-A5 ¢ Hox- | KMIT-AS ¢ nox- | KMIT-A3 u3
Kot 900 mm u3 | koit 700 mwm, u3 | CBII-22, samok
CBI1-22, zamox { CBI1-22, 3awmok | 3[1K, n = 1,1 pa-
3IK, n=2 pa- | 3[IK, n = Ma/Mm, by = 40 m
Mbi/M, by =40 M | =1,33 pambi/m,
by =40 m




Okounuanue Ta6a. 44

[MapaMeTpu KpenH H CPELCTB ee YCHJCHHS, PAa3MEepH LEJHKOB

Hom Kpens, apa R o, MITa
pasmMep neJHKa
20 r 40 J 60
1200 Cpeacrsa ycHJae- Mertananyeckne CTOHKH TpeHus,
HUSI Kperu ny =1 cr/m ny = 0,75 tc/m § ny = 0,5 cr/m nox
NPOToH

1500 | Ocnosuas kpens | KMIT-AS ¢ wox- | KMIT-A5 ¢ noxkoit 700 MM u3
ko#t 1200 MM, u3 | CBIT-22, 3amok 3I1K,
CBI1-22, 3amok jn = 1,67 pamni/m)n = 1,33 pamni/m,

3IK, n=2 pa- by, =40 M by =40 M
Mbi/M, b, =40 M
Cpescrsa ycuie- MertainHueckue CTONUKH TPEHHS,
HHA Kperu ny =1 cr/m ny = 0,875 cr/m | ny = 0,75 cv/M non
POroH

7. CITAPEHHBIE BbIPABOTKH, PA3JEJIEHHBIE MMOPOJIHOM TOJIOCOW,
CO3IABAEMOW BO BPEMS ITPOBEJJEHHS,
HCIMOJb3YEMBIE TPY OTPABOTKE BTOPOV JIABbBI

a. YcaoBusa: R = 33,3 Mlla, R oy = 33,3 MIla, Re ¢p =
= 30 MIla, k = 0,5; ray6una 900 mm, m =-1,2 M, S = 10,3 M’
(wmpuHa eeipabortkH 4,1 M), a = 10° (puc. 29). BoipaboTku npo-
BOASATCSl CllapeHHbBIMH OJMHOYHBIMH 3a60sIMH Ha paccTofiHHH 40 M
onHa ot apyro#i. O6uni ¢pok cayxk6bi BEIPaGOTKH TPU T'ORA: OOWH
10 BJIHsAHHSA JaBbl [, n1Ba — B 30He BAMAAHUSA JaBbl | 10 noraueHus
aaBoit [I. OcHoBHas KpoB.s nJjacra — cpeaHeobpymaiomascs. [1po-
XOAKa BbIPaBOTOK — KOoMGallHOBas.

Pemenue: 1) BoiGupaem oCHOBHYIO Kpeib fO aHAJMOTHH C NIPH-
mepoM 6. U, «p == 318 MM, P = 369 kH/m, kpenb KMII-A5 u3 CBI1-22
¢ 3amkom 31K, n = 1,43 pambi/m.

2) Bribupaem cpeictBa YCHJIeHHS Kpend npu orpaboTke nepsBo#t
JlaBbl Ha OCHOBAHMH pacuera CMelleHHil nopoA no gopmyne (20):

pr = Uo,xp + (O,Qm + O’SU‘kKkKP)kS‘
Ugp = 318 + (0,2-1200 4 0,8-810:0,5-1)-1 = 882 mm;
P{ =140 kIla, P=1-1-4,1-140 = 574 kH/w;

574 — 143-260

= 350

= 0,6 cr/Mm.

[IpunuMaem MJIOTHOCTH YCTAHOBKH CPEACTB YCHJIEHHS N =
= 0,71 cTOHKH/M noa NMpPOroH. YUacTOK Kpend Bliepedd 3a6osi nep-
BO# JiaBBl — 25 M.
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Puc. 29. Cxema nojpaepRaHus cnapeHsbX BmpabOTOK, Da3aeJeHHBLIX
NOPOAHON MOJOCOM, BHKJIAABBAEMOH BO BPEMSA HX NPOXOLKH

3) BbibupaeM cpeiCTBa MOHOJHHTENbHOrO YCHJIEHHS Kpellu Brie-
pean 3a60s1 BTOPOH JiaBbl HA OCHOBAHHM pacyeTa CMelleHHH Mopoa
no dopmyae (22):

pr = Uo. kp + (LSU]kakK + 0y36m)ks
Ukp = 318 + (1,8-810:1-0,5 + 0,36-1200)- 1 = 1480 mm.
P; = 180 MIla; Py = 1-.1.4,1.180 = 738 kH/m.



738 — 1,43-260
250
06XOAHMO YBeJHUHTb INIOTHOCTb CPEACTB YycuJeHus Kpemu. [IpHHu-

maeMm ns = 1,43 cr/m.

4) TlomaraHBOCTb KpelH NpoOBepsieM 110 ¢opMyJe:
A = Ugpkockye = 1480-0,85-0,63 = 792 mm.

ny = > 1,46 cr/m. Bnepenu 3a60si BTOpO# J1aBbl He-

CnenoBarte/ibHO, B ciapeHHOH BolpaGOTKe HEOGXOLHMO NPHMEHSTh
KMII-A5 ¢ nHoxkoii 900 mm, us CBII-22, 3amok 3IIK, n = 1,43 pa-
MbI/M C YCTaHOBKOWH Bnepefid 3a6ost aBbl | Ha 25 M moj NporoH croek
ycusaenus nirotHocTtbio 0,71 cr/m, a nosaan 3a6os Jasbl I Ha 65 M-
1 Blepein 3ab6osa aabbl 1l Ha 35 — MeTa/sIMUECKHX CTOEK TPEHHs,
NJIOTHOCTBIO 1,43 cT/M.

6. YcaoBHS: aHAJIOTHYHBEL IPHMEPY @, HO CHapeHHble BBHIpa-
GOTKH npoOBOAAT O6LIHM 3a60eM MO YRJIO.

Pewenune: 1) BoibHpaeM OCHOBHYIO Kpelb B ClIapEeHHBIX Bbi-
paboTKax Ha OCHOBAHHM pacueTa CMelleHHi no ¢opmyJe:

Uo, Kp — O,kas,
rne m =12, ks=1 (npu S = 10,3 Mm% cm. Taba. 11).
Uo.xp = 0,2.1200-1 = 240 mMm.
P* =178 klla (cm. Taba. 4); P=78-1-1-4,1 = 319,8 xkH/m.
IMpunnmaem KMII-Ab u3 CBII-22 ¢ 3amkom 311K, n > 319,8/260 =
> 1,25. Tlpunumaem 1,25 pambi/Mm.

2) Buibupaem cpeacTBa yCHJeHHsl Kpenu NpH oTpaGoTKe nepBoH
JaBbl Ha OCHOBAHHH pacueTa cMelleHWH nopox no dopmyne (21):

Uwp = (0,2m + 0,8U kxkyp)ks,
rae m = 1200 mm, Uy = 810 mm (cm. puc. 4), kx = 0,5 (cm. puc. 5),
ke = 1 (cm. Taba. 10), ks = 1;
Uwp =(0,2-1200 + 0,8-810-0,5-1)-1 = 564 mwm.
Pi =118 klla, Py = 118-1-1-4,1 = 483,8 kH/m.

483,8 — 1,25-260
m = 250

T. €. OJHY CTOHKY INOJ NPOrOH Ha JB€ paMmbl.

3) Bnibupaem cpenctsa AONOJIHUTENbHOIO YCHJIEHHS KPeNH Blepe-
I 326058 BTOPOH J1aBbi Ha OCHOBAHMM pacyeTa CMeLLlEeHHH DOpoa
no opmyne (23):

UW = (leUIk-kax + 0,36"‘1)’25,
rae Uy =810 MM, by = 1, by = 0,5, m = 1,2 ™, ks = |;

U =(1,8:-810:1-0,5 + 0,36-1200)-1 = 1161 Mm.
= 160 kIla, P, =1-1-4,1-160 = 656 kH/m.

= 0,64 c1/m. Ilpunumaem n; = 0,625 ct/Mm,
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Ta6banuna 45

Hom

Kpewn

[TapameTphl 0CHOBHON KPEH W CPEACTR €0 yCHAGHMA 0p¥ R. ., Mila

20

40

60 '

80

600

OcHoBhas Kpefib

Cpeacrsa ycHJeHus!
Kperny ruepeiy 3abost
UePHBOH Jabbi

To xe. Bropoi

KMIT-AS ¢ HOXKOH
1200 mm, u3 CBII-22,
zamok 311K, n =

= 1,25 pambl/m

Merananueckue CTOAKH TpeHHS,
m = 0,4 cr/ M oA TPOroH

n = 1,25 cr/m

To ke, ny = 1,5 ¢t/™

110, IPOTOH

KMII-A5 ¢ HOKKOH
900 wmwm, n3 CBIT-22,
zamor 3l1K, n =

= (0,8 pambl/M

To xe, ns = 0,8 c1/™

KMII-A5 ¢ noxxoit 700 mm u3 CBI1-22, 3amok

311K, n = 0,8 pamni/M

Bes ycusenus kpenu

Merajauyeckue CTOHKH
TpeHHs, ng = 0,4 ct/™
10, HPOrOH

KMII-A5 ¢ Hoxko#

900 OcHoBHaA Kpennh KMII-A5 ¢ noxkoi# 900 mm u3 CBII-22, samok 3I1K,
1200 mm, u3 CBII-22, n =1 pama/m n = 0,8 pambi/m
samok 3lIK, n =
= 1,33 pambi/M

(peacTBa yenIenys MeTannyeckye CTOAKH TPeHHs,
Kpedu piepean 3a6ost | 1y = 0,75 ¢1/M 0oz npo- ny =1 ct/m™m m = 0,4 ct/M noa nporox
JEPBOH JIABBE rOH
To we, snepesn aadost | To we, ay = 1,0 ¢v/M | To ke, ne =2 cT/m To xe, ny = 0,8 c1/M
BTOPOH AaBbl |

1200 | OcuoBnas kpetib KMII-A5 ¢ goxKoil KMIT-A5 ¢ woxko#t 900 MM, ns CBI1-22, samok 3I1K,

CpeactBa yCHACHHS
Kpely ernepeny 3abost
nepBOH sasul

1200 mm, u3 CBII-22,
szamok 31K, n =
== |,67 pambi/M

n = 0,875 cr/m non
MPOroH

n = 1,33 pamei/m

Merasanueckue
ny == 0,75 c1/™ nox npo-
roH

n = 0,8 pambi/m

CTOHKH TPEHHS,
ny = 0,8 cr/m

ny = 0,4 ¢t/m noa npo-
roH
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Oxouyanue Taba. 45

[TapameTpr 0cHOBHOR Kpenw n cpelcTs ee ycHaeuns upn Re o, Mlla

H.ow Kperns
20 40 60 80
+—
To xe, suepean 3a6oa | To xe, ny = 1,75 ¢v/m | To xe, no = 1,33 cv/m | To ke, ny = 1.5 cr/™ |To xe, ny =08 c1/M
BTOpOH JaBbI
1500 OcHoBHas Kpell, KMIT-A5 ¢ 1oxko# KMIT-A5 ¢ noxkkoit 900 mm, uz CBII-22, samok 3I1K,

Cpeicrsa yenacHus
Kperni Brepcin 3abos
HepBoH nasht

To xe, snepeiu 3a6os
BTOpO#H J1aBbl

1200 mMm, n3 CBI1-22,
samok 3[1K, n =20 pa-

Mbl /M

ny = 0,875 c¢1/™
IPOTOH

nomn

noJ NPOroH

n = 1,67 pamnbi/m

MeTannnueckne
n == 0,83 er/m 1o npo-

'OH

n = 1,25 pambl/m

CTOHKH TPeHHuH,

n = 0,875 cr/m 101

To we, ny = 1,25 c1/m
lnou I1POrOH

nporoy

n == 0,8 pambl/m

n = 0,8 ct/m

To xe. n.
NpoOrox

| ¢ev/m noa

lnon 1IpOroH




656 — 1,25.260
250

NOA KaxXXAyio pamy.

4) TlomaT/uBOCTb Kpenu nposepsieM 110 opmyre:

A = Ugpkockye,
rae ko = 0,87 (cM. Taba. 7), kye = 0,65, Uyp = 1161 MM,
A > 087-0,65-1161 = 656,5 mm

[Tpunumaem KMII-A5 ¢ Hoxkkoit 900 mm, A = 800 MM, u3 CBII1-22,
¢ samkoM 31K, naotHocTs 1,25 pambi/m, ¢ yCTAHOBKOH Brepeaw 3a-
6051 TIepBOil JlaBbl OJHOH MeTaJ/JIMUeCKOH CTOHKM IIOA MPOFOH Ha JBe
paMbl, a no3ajd 3a6osi nepBoil M Brnepeau 3a6os BTOPOH JlaBbl —
OJHOH CTOMKH YyCHJIEHHSI MOJ KaxXAYI0 pamy.

[Tpumepnl BbIGOpA Kpenu ¥ CPeJCTB YCHJIEHUS B CHAPEHHOH Bhipa-
60TKe, HCIOJb3yeMOH MNpH OTPaGOTKe BTOPOH JiaBbl, €CJAH MexIy
ciapeHHbIMH BbIpa60OTKaMH BO BpeMsl NMPOXOAKH H3BJEKaeTcsl LETHK
¥ BO3BOJUTCA MOPOAHAs MNoJsioca, NokasaHw B Tabua. 45.

ny = > 1,32 c1/m. Tlpunumaem ny = 1,25 c1/m, T. e.

8. BbIPABOTKA, MPOBOJHMASA (OPOPMJISEMAS) 3A OUMCTHBIM 3ABOEM
B BbIPABOTAHHOM NPOCTPAHCTBE

Ycaosusa: Ry =333 MIla, R.. =333 MIla, R =
= 30 MIla, kx = 0,5, H =900 M, m = 1,2 m, S = 10,3 M?, wnpuna
BolpaGoTku 4,1 M. Bhipa6oTka oxpaHsercs MOPOAHOH MOJOCOH
(puc. 30).

Peurenne: 1) Onpeaensem cMeuieHuss NOpPOA KPOBAH no ¢op-
myJae (26):

Uwp = koxpmks,
rae kop = 0,2 (cm. n. 21), m = 1200 MM, ks =1 (cm. Taba. 11);
Up = 0,2-1200-1 = 240 mm.
2) PacueTHyi0 Harpy3ky Ha Kpefb HaxoAHM corjacHo n. 13 no
BesuuuHe Uy, = 240 mm. M3 Ta6n. 4 umeem P" = 78 klla.
P=78-1.1- 4,1 = 320 kH/m;
3) TlnoTHOCTD yCTAaHOBKH paMm Kpemd onpenenasieM Mo ¢opmyae

(12), npunanmass KMII-A3 u3 CBII-22 ¢ comporusiennem 260 kH
(3amoxk 3I1K):

n > 320/260 = 1,25 pambl/M.
4) TlposepsieM MeTa/UIH4YECKYIO KpeNnb IO NOAATIHBOCTH: A >

= Uxpkoc = 240-0,87 = 209 mM. Kpeno KMIT-A3 no nogatauBoctH
NOAXO/HT.
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Lnos

Puc. 30. Cxema pacnonoxxeHust BuipadoToK, NPOBOAHMBIX
(odopmasieMbix) mO3aaM OYHCTHOrO 3abost

Hanee, B Ta6a. 46 nokazaHbl NpUMepsl BbIOOpa KPenH B BLIPabOT-
Kax, opopMJsieMblx MO3aAH OYHUCTHOro 3abos, nMpu m =1— 15 m
i crnocobax oxpaHbl BbIPAaGOTKH IIOPONHOH MOJOCOH, BO3BOAMUMON
C MOMOLIBIO MHEBMO3aK/JaAOYHbBIX KOMILIEKCOB, JBOHHBIMH ABYCTO-
POHHHMH HOPOAHBIMH NOJOCAMH HJIH OJHHAPHOH NOJOCOH, BhIKJabl-
BaeMOH BpPYYHYIO.

Ta6aunua 46

n, pam/m, ocnosHoit kpenn (KMII-A3, CBI1-22, 3[1K) npu oxpate BHpaGOTKH NOAOCAMH
m, M
AOPORHOH ABOAHBLIMH ABYCTOPOHHHMH 6yToBOM
1,0 1,0 1,33 1,33
1,2 1,25 1,67 1,67
1,5 1,33 1,67 2,0

Mpumeuanue. [Tlopoanan nonoca BHKAIANBAETCA KOMIJIEKCOM, [ABO/HME ABYCTOpPOHMHE M GY-
TOBa® — BPYYHYIO.

9. BbIPABOTKA, [TPOBOAHUMAS (OPOPMJFEMAS) 3A OUNCTHDBIM 3ABOEM
U COXPAHAEMAS AJist MOBTOPHOI'O HCHOJIb3OBAHUSA

Ycaosusa: auarornuun npumepy 8. OcHoBHas KpoBJs
cpenHeobpymaoowmasicss (puc. 31).
93



Ynon

A-A

! : i
! ! !

Puc. 31. Cxema pacnosoxeHus sbipaGoToK, NPOBOAUMBIX
(odopmanembix) 3a OYHCTHBIM 3a60oeM M COXpansieMbiX
AAA NOBTOPHOTO HCNOJIb30BAHNKA

Pewenwune: 1) Boibupaem oCHOBHYIO Kpenb Mo aHaAOMMH € NMPH-
mepoM 8; umeem: KMII-A3, CBI1-22, 3zamox 3I[1K ¢ niotHocTbIO
1.25 pambi/m (mas m = 1,2 m).

2) Bbi6upaem cpeicTBa YCHJIEHHS KPeliH B 30He BJHSHHS OTpa-
6aTviBaemoil AaBbl ¢ nomMoulbio GopMyan (28):

UNP == (k(“pnz + (j‘_)k”akh 'k\\

rie koyp = 0.2, m = 1200 mm, Uy = U, = 820 My (oM. puc. 4 119
H=900 v n R, =30 MIla), k =05 (cem. puc. 5. a), ke =1
(cm. Taba. Il npu S = 10.3 m?).

Usp = (0,2-1200 + 820+1:0,5)+ 1 = 240 4 410 = 650 mm.
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CymMapHyIlo Harpy3Ky onpeje/sieM COrjacHo f. 13 no BeJHuHHe
U,y = 650 MM, umeem Pf = 126 klla, Py = 516 kH/m. Ilo dopmyne
316 — 1.25-260 2;'025 260 > 0,83 c1/Mm.

[TpuHumaem n, == 1,25 ¢1/m, CTOMKH YCTaHABJHBAIOT NOX KAXAYIO
paMy Ha y4acTKe NpoTsxkeHHocThio 30 M (cm. Ta6a. |2) Brnepeau
ABHXYLIEroCst OYMCTHOro 3abos;

3) IllpoBepsieMm MeTaJJIHYECKYI0 PAMHYIO Kpefib [0 NOAATAMBOCTH,
ucxoast u3 ycaosust (11), rae Uy = 650 MM, koe = 0,88; kye = 0,65
(cm. Taba. 7); A = 650-0,88-0,65 == 372 mm. Ycaosue (11) ynosaer-
BopsieTcs, cienoBatenbhHo kKpenb KMIT-A3 obGecrneuut coxpaHHOCTb
BbIpaOOTKH.

Jlanee, B Ta6ba. 47, nokaszaHel npHMeps BboiGOpa Kpenu H CPeiaCcTB
ee yCHJEHHSI B BbIpab0TKaXx, OOpMASAEMbIX 1033JH OYHCTHOro 3a60s
M MOBTOPHO MCNOJb3YeMbiX /151 OTPAGOTKH CMEeXHbIX JiaB. Bhpa6oTku
OXPaHSIOTCA OAHHAPHOH NOPOAHOH NOJOCOH, BbIK/JIaAbiBa€MOH MHEBMO-
3aKJaAOUYHbIM KOMIJIEKCOM.

(14) umeem n; >

Ta6avwua 47

[lapameTpbi 0CHOBHOR KpeniH H CPeLTH ee ycHaenun npn R o, Mlla
H.om m, M
20 30 | 10 | 50
300 1,0 KMII-A3, CBI1-22, 31K, n = 1,0 pambi/m
MeTaaanueckne CTOHKH TpeHHs
m 2= 0,65 cr/mny = 04 cr/m ni->= 0.3 c1/m nox nporox
oA ApPOroH noj nporox
600 1,0 KMII-A5 ¢ KMIT-A3, CBI1-22, 31K, n = 1,0 pambi/m
HOXKo# 700 Mm.
CBI1-22, 311K,
n =10 pfm
MeTtanainyeckie CTONUKR TpeHHS
ny =08 ct/v|n =08 cr/m fny > CT/M o nporou
n01 nporon Mo MpOroH
200 1,0 KMIT-A5 ¢ nowmkoit 700 MM, CBI1-22, 311K, n = 1,1 pambi/m
Metanadueckie CTOHKH TPeHust
ay = et/ my 2= 085cr/mjny =08 cer/m|n =07 cr/m
1101 [POroH 104 [POrox 1o POIroH N0 NpPOrcH
1200 1.0 KMIT-AS ¢ nowkoil 70 m, CBIT-22. 311K, n = 1,25 pambi/m
MeTanandeckie cTofikn TpeHus
i =1 et vfay 2= 09 er/min =085 cr/m|n = 08 cr/m
103 1POroH 1101 NPOToH N0 NporoH oA RPOTOH
1500 1.0 KNIT-A5 ¢ noskoit 700 MM, CBIL-22, 311K, n = 1,33 pambi/m
Metainnueckne cTOHKH TDeHUSA
v 2= | e1/v 1103 nporou ni =09 er/mlny = 0,85 er/m
1103 IpOrox R0 NPOroH
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OxkoHuaHlue Taba. 47

[lapameTpH OCHOBHOH KpenmM H CPEACTB €€ YCWIeHHS NpH R. o, MIla

G i 20 i 30 l 40 j 50

300 1,5 KMII-A3, CBI1-22, 31K, n = 1,33 pambi/m
Mertasinyeckre CTOHKHM TPeHHsI
n =05 ct/m ny > 0,2 ¢T/M NOA NPOroH
N0/ _NPOroH | ’ l
600 1,5 KMII-A5 ¢ noxxoit 700 mm, CBII-22, n = 1,33 pamni/m

Metannnueckie CTORKH TPeHHS
ny = 0,6 cr/mM ny = 0,5 ¢1/M noa nporoH
NOA {IPOroH -

n; = 03 ct/m
AOA MPOroH

900 1,6 KMIT-A5 ¢ noxkofi 700 mm, CBII-22, 3I1K, n = 1,33 pambi/m

Merannunyeckue CTOHKA TpeHHst
ny =06 ct/m ny = 0,5 er/m nog nporox
NojJ NporoH :

ny 2= 0,65 cr/m
noJ, NPOFOH

1900 | 15 | KMITA5 ¢ Hoxkoi 700 my, CBII-22, 3TIK, n — 1,67 pamui/m

MeTtasnnuyeckue CTOHKH TpPEeHHsE
n = 0,7 cr/m nop nporon ny = 0,6 c1/m
N0 NPOroH

n; =05 c1/™
NOX APOroH

1500 L5 KMII-A5 ¢ Hoxkoii 700 mm, CBII-22, 311K, n = 2,0 pamb/m

MertaJiHyeckHe CTORKH TPeHHS
n =07 cr/M{n =06 ct/m
MOJ MPOFOH TO/ NPOFOH

n; = 08 cr/m
101 NpOroH

n =05 cr/m
noz, NPOroH

10. BbIPABOTKA BHE BJIHSIHUSI OHYHUCTHBIX PABOT
B YCJIOBUAX KPYTOTO [MAJEHMS

YcaoBusa: oTkatouHwli wrpek, b =4 M, h=3 M, S=
= 10 M?% npolinen 6ypOB3PLIBHBIM CIOCOOOM IO IJIACTY MOLIHOCTHIO
m =2 M ¢ yrjom. nageHusi a = 60° (puc. 32).

B 0CHOBHO# KpoOBJie 3aJieraeT ajieBposiMT MOIHOCTbIO 5,5 M U Npoy-
HocThio R. = 40 MIla. HenocpeactBeHHasi ~KpOBJAS — apFPHJLIHT,
R. = 25 MIla, m = 2,5 m. Tlpousocte yrsiss 10 MIla. B senocpen-
CTBEHHOH MO4YBe 3ajeraer aneBpodut, R. = 40 MIla, m = 2 m. Huxe
pacnoJyioXKeH MOuIHbA necuaHuk, R. = 80 MIla. Cpok cayx6nl Bbi-
paGotku 10 set, ray6uda H = 800 M, TeKTOHHUECKasi HAPYLIEHHOCTh
He3HauuTesbHasi, OOBOJHEHHOCTDb clnabas.

Pemenue 1) OnpenensieM pacyeTHoe CONPOTHBJIEHHE CXKa-
THIO TIOPOJ, B KpOBJie, NouBe H 60KAaX B COOTBeTCTBHH ¢ 0. 8. Koad-
¢buuuent k. (cM. Taba. 1) opunumaem 0,9.

CorsacHo ycaoBHIO 4 pHc. 32 o ¢opmye (2) onpeaesnsiem

40-3,0 +25-3 4+ 25-0,7 4 10-4,4 4 40-0,9
12

Rc_ cp = 0,9 == 21,9 Mna;



Puc. 32. PacyetrHas cxema K npumepy 10

10-4 + 40.0,5 4 80-3,5
c.nq'—"o,g + +

3 = 38,2 MIla,
R b6 = 0’9 3,4-40 + 4,28-25 + 0,4-10 = 27.6 MIa,

Rc. cp = 28,2 Mﬂa

2) Haxonum pacueTHble CMelleHHsi Nopoj no ¢dopmynam (3)
npu k, = 0,6 (cM. Taba. 2), kg = 1,5, ky = 0,6 (A5 KPOBJIH H NMOYBbLI)
H 0,4 — n1a GokoB — cM. ¢popmyant (4) u (5), ke =1, k=1,
Usr «p = 750 MM, Us. pu = 290 MM, U. o 6 = 550 MM (cM. puc. 2, npH
H = 800 m 1 cOOTBETCTBYIOWIHX 3HAYEHHAX Re xp, Re.nu, Res):

Uo.xp = 750-0,6-0,6-1-1 = 270 mMm, U ny = 290-0,6-0,6-1-1 =
= 104,4MM,
Uo s.6. = 550-0,6-1,5-0,4-1 = 198 mm,
Us. o = 270 + 104,4 = 374,4 mwm,

U=-JU2p~+ Ulss =270* + 198° = 335mm.
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3) OnpepensieMm pacueTHyio Harpysky P, moab3ysch ¢opmyaa-
mu (8) u (9) mo Beauuune U mpu ky =1, kyy = 1, P* = 91 «lla.

P = Pkykapb =91-1.1-4 = 364 xH/m;

4) Bui6upaem kpenb KMII-A4 u3z CBII-22 ¢ 3amkamu 3IIK,
Ns = 260 kH, A = 400 (cM. npua. 1). ITo popmyae (12) onpenensiem
IJIOTHOCTb YCTAHOBKH paM Kpend n > 364/260 > 1,4 pambi/m. Ilpu-
HuMaeM n = 1,43 pambl/M.

5) TlpoBepsiem BbiGpaHHYIO Kpelib MO MOXATIHBOCTH MO GopmyJe
(30) npu koc = 0,85, kye =1 (cm. Taba. 7, 8).

A>07-374,4-0,85-1-1 = 223 mm.

Ycnosue ynosnerBopsiercsi. Takum 006pas3oM, NPUHHMAaeM Kpenb
KMIT-A4 u3 CBII-22 ¢ 3amkom 3T1IK, mioTtHocTh ycTaHOBKH 1,43 pa-
MBI/M.

11. BBIPABOTKA, IMOTrAIIAEMAS 3A OYHCTHbBIM 3ABOEM
B YCJIOBUSIX KPYTOTO INTAJEHHWSA

Ycaosus anajgoruyHsl npumepy 10. OcHoBHasi KpoBias rjac-
Ta — cpeaHeobpyLIalLascs.

Pemenune: 1) OcHOBHy Kpemb H IJIOTHOCTb €€ YCTaHOBKH
TNpHHHMaeM aHaJjoruyHo npumepy 10: kpemp KMII-A4 u3 CBII-22
¢ 3amkom 3[IK (A = 400 MM, N, = 260 xH), n = 1,43 pambi/m.

2) Buibupaem cpencTBa yCHJIEHHMS] KpPenu Ha OCHOBAaHHM pacyera
CMeLeHHH NOPON KpoBJH no ¢opmysae (31):

pr = Uo, Kp + Ulkxkxpksk{z,

rae Uo «p = 270 MM (cMm. npumep 10), U, = 420 mm (cM. puc. 11,
npy H=2800 M u R. =282 MIla), bk« = 0,84 (npu R «cp =
= 21,9 MIla, Rc .. = 38,2 MIla) —u3 puc. 5 6, k=1 (cMm.
taba. 10), ks =1 (cm. taba. 11), k=1 (cMm. m. 28).

U = 270-420-0,84-1-1-1 = 623 mm.

ITo popmyne (8) HaxonHM OGLLYIO pacueTHYIO Harpy3Ky Ha Kpelb
npu P{ = 122 kIla (u3 ta6a. 4 npu Uy = 623 MM):

Py =122.1.1-4 = 488 kH/Mm.

B xayecTBe cpeACTB YCHJEHHsS BbiGHpaeM OepeBSIHHble CTOHKH
¢ N, =200 kH (cm. npua. 1).

[To dopmyase (14) onpenessieM HEOGXONUMYIO MJIOTHOCTh YCTAHOB-
KH CPeACTB YCHJIEHHS:

P, — nN; > 488 — 1,43-260

mo= - 200

> 0,6 ct/™m.
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[Mpunuamaem nn; = 0,71 cr/M, T. €. CTOHKH yCHJEHHS HEOOXOZHMO
yCTaHaBJIMBATh OL NMPOTrOH Ha ABe paMbl Ha AjduHe He MeHee 30 M
(cm. Taba. 12). Cornacuo taba. 8 umeem ky. = 0,85.

3) TlpoBepsieM OCHOBHYIO Kpenb IO MOZATJHBOCTH, MOJb3YysCh
¢opmysiodi (30), HCXOAA U3 OGLIMX CMelleHHH, onpelessieMblX N0 Gop-
myne (32):

Uossiw = Uo.xp + Uo.nu + Uikipksk’y= 270 + 104 + 420-1-1-1 =
=794 MmM;
A = 0,7Ucswkockyc = 0,7-794-0,85.0,85 = 397 mm.

Takum o6pa3om, npuHumaem Kpenb KMII-A4 u3 CBII-22 ¢ 3am-
koM 3I1K, miorHocts ycranoBku 1,43 pambl/m. He meHee uem 3a
30 M mepex 3afoem JaBbl NPHHMMAaeM CPeACTBA YCHJEHHS — nepe-
BSIHHbIE CTOHKH, YCTAaHaBAMBAaeMble M3 pacuera OJHOH Ha JBe paMbl
10/ MPOTOH.

12. BbIPABOTKA, ITPOBOJIMMAS BIEPEIH 3ABOS JIABbBI
1 COXPAHSIEMAS 3A HMM HA BECb CPOK CJIY)KBbl BBIEMOYHOI'O YUACTKA
B YCJIOBHSX KPYTOI'O NMMAJEHNKSA

Ycnosus ananorduubl npuMepy 10. OcHoBHas KpoBasi mJjac-
Ta — cpenHeo6pylatouascs. Cpok cayx6Obl BHIpabGOTKH Noc/e 0Txoa
OUYHCTHOrO 3a601 {; = 18 Mec. Co CTOpPOHBI BbIpa60TAHHOrO MPOCTpaH-
CTBa BbIpafoTKa oOXxpaHsieTcsi OYTOBOH IMOJOCOH BHICOTOH m’ = m,
ko, = 0,15.

Pemenune: 1) OCHOBHYyIO Kpenmb H MJIOTHOCTb €€ YCTaHOBKH
npuHHMaem anajoruyHo npumepy 10: kpenb KMII-A4 uz CBII-22
¢ 3amkom 3IIK (A = 400 mm, N; = 260 kH), n = 1,43 pambi/m.

2) BuiGupaeM cpeicTBa YCHJEHHS KpPenH aHaSOrHYHo npumepy 11.
[lpuHuMaeM B KauecTBe CPeLCTB YCH/IEHHS] OCHOBHOH Kpenu AepeBsiH-
Hble CTOHKH, 1y = 0,71 c1/Mm.

3) BuiGupaem cpencTBa YCHJNEHHS KpenM 3a OYHCTHbIM 3a6oem
Ha OCHOBAHHM pacuera CMeLIeHHH nopoa Kpomau no dopmyne (33):

pr = U, Kp + (Ule + ﬂlk«l)xp)kxpksk;a

rae Uo «p = 270 MM, U, = 420 MM, ke = 0,84, m = 2000 MM, Ry, =
=015, k= 1,k =1, k=1, Re.cp = 28,2 MIla, Uy, = 922,6 mm.

[To ¢popmyne (8) onpeiensem cymmapHyio Harpysky P» Ha Kpenb
npu P§ = 151 kIla(no Ta6n. 4 npu U,p, = 923 mm).

Py = Pikykypb = 151-1-1-4 = 604 kH/m.

B KauecTBe cpefcTB YCHJIEHHsI KpellH 338 OYHCTHbIM 3a060€eM IpH-
HHMaeM MeTaJjliHueckue cTofiku (N, = 250 kH). Ilo dopmyne (18)
HaXO[HM MJIOTHOCTb HX YCTAHOBKH:

Py — nNs 604 — 1,43.260
N 250
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[TpunuMaem ny = 1,0 ct/M.

4) TlpoBepsieM OCHOBHYIO Kpenb MO MOZATIHBOCIH, MOJb3YsiCh
BoipaxkeHueM (30), HCXOAst H3 OOLIHX CMeLleHHH Mopon, onpenessie-
MbiX 1o ¢gopmyJe (34):

Uoswi = Uo.xp + Uo.mu + (Ul + mkgxp + Ultl)kxpksk;.
rae vy = 37 mm/Mec (u3 puc. 12 npu H = 800 m, R. ., = 28,2 MIla).

Uosu = 270 + 104 + (420 + 2000.0,15 + 37-18)-1-1-1 =
= 1769 mM.
A 2 0,7U06uxkockyc,

rae koc = 0,85; ky. = 0,7. Fimeem A <C 1053 mm. Yciosue (30) He
YZOBJIETBOPSETCS.

CaenoBaresbHO, HEOOXOLHUMO NPUMEHSITh KPenb ¢ 6o/bluel noaat-
JHBOCTbIO, Hanpumep, KMII-A5 u yBenuuuBaThb MJAOTHOCTb CPEACTB
YCH/IEHHSI HJH TpelycMaTpHBaTh NPOGHIAKTHYECKHH PEMOHT.

13. BbIPABOTKA, ITPOBOAUMAS BITEPEIH 3ABOS
1 COXPAHSIEMAS 3A HUM
C NOCJIEAYIOIINM TTOBTOPHBIM HUCIOJIbBOBAHHMEM
NMPHU OTPABOTKE HHW)XEJIE;KAIIEIO 3TAXKA (TTOJA3TAKA)
B YCJIOBHUSAX KPYTOI'O INAOEHUSA

YcnoBusa ananornynel npumepam 10—12 (cm. puc. 27).
OTKaTO4HbIH WITPEK COXpaHsieTcsi;3a JaBoH ¢ MOMOIUBIO JepeBsTHHOH
OpraHHOH KpelH H HCNOJb3YyeTcsi B KadecTBe BEHTHJSALHOHHOrO HpH
oTpaboTkKe HHXKeNexaled Jabbl. CPOK C/IyKO6bl BbIpaGOTKH 32 BepXHeH
JiaBofl (0 moralueHust nocJje npoxona HHxHel) ! = 12 mec.

Pewewnn: 1) Ilpunara kpeno KMII-A4 (no ananorun B Ka-
yecTBe OCHOBHOH, N, = 260 kH, A = 400 mm), naotHocTh 1,43 pa-
mbl/M. Tlpu 3toM U, «p = 270 MM, U, ny = 104,4 MM, U = 420 mm,
vy = 11 MM/mec, ky = kyp = ks = kup = k,="1., ki« = 0,84, kixp =
=0,12;

2) CpeactBa ycu/eHHsi Biepenu 3a60si nepsBoil jsiaBbl BblGHpaem
Ha OCHOBaHHM CMelleHH# nopoj KpoBau Uy, onpenensieMbix no ¢op-
myae (31):

Ukp = Uo.kp + Uikikipkskly,= 270 + 420-0,84-1-1-1 = 623 mm.

ITo ¢opmyne (8) HaxoaHM pacyeTHYIO HArpy3Ky Ha Kpenb Npu
P = 121 kI1a (cm. Tta6a. 4 npu Uy, = 623 MM).

Py =121-4-1-1 = 484 xH/m.

B kauectBe Kpenu ycHJieHus BbiGHpaeMm LepeBSIHHblE CTOHKH C
N, = 200 kH u no ¢opmyse (14) onpexneisieM HX PAaCUETHYIO IJIOT-
HOCTb:

P' — nN., 484 — 1,43-260
=

= —g- 200

> 0,57 cr/m.



Brnepenu nepBo# (BepxHeil) JiaBbl CPEACTBA YCHJIEHHSI KPENH MpH-
uumaem 0,71 ¢T/M MOX NpPOroH.
IlpoBepsiem OCHOBHYIO Kpenb (M0 Moaat/IuBocTH) no dopmyne (30),
Ha OCHOBAHWHM OGIINX CMELIEHHH MOPOA, MOJyyaeMblX H3 Bhipa-
Kenusi (32):
Uoﬁm = UoAxp + Us. nu + Ulkxpksk;= 270 —+ 104 + 420-1-1-1 =
= 794 MmM.

ITo dopmyne (31) naxomum: 0,7-794-0,85-0,83 = 392 mMm << A.
YcjioBHE NO MOAATIHBOCTH COGJIOLAETCH.

3) CpexactBa yCH/IEHHSI Kpenu I0O3afH nepBoil ¥ Brepead BTOpPOM
JaBbl Bbi6HpaeM Ha OCHOBAHHH cMelueHHH nmopon kposaH U,,, ompe-
nensieMblx no ¢opmyae (35):

Ugp = Uo.wp + QU ki + mkip )owphskl, =
= 270 + (2-420-0,84 + 2000.0,12)-1-1-1 = 1215 mm.

[To ¢opmyse (8) naxoaum obuiyro Harpysky P. Ha Kpenb npH
P3 = 161 kIla (cm. ta6a. 4 npu Uy, = 1215 MM);

Py = Pikokoypb = 161-1-1-4 = 644 kH/m.

Ilo dopmyae (18) omnpenesnsieM pacueTHYIO MJIOTHOCTb Mg CPEACTB
ycuienuss (npu N, = 200 kH — nepeBsinnble cTOHKH).

Py — nN; 644 — 1,43-260

N, 200

S2

ny = =

> 1,37 cr/m.

INpuHuMaem np = 1,43 ct/m.
[TpoBepsiem Mo NOAATIHBOCTH OCHOBHYIO Kpenb 1o ¢opmyse (30),
B KOTOPOH Ugsy HaXOAHM H3 BoIpaxKeHus (36):

Uobm = Uo. xp -+ Uonu + (2Ul + mkaxp + vltl)kxpksk:,;:
= 270 + 104 + (2-420 + 2000-0,12 + 37-12)-1-1-1 = 1898 mm.

ITo ¢popmyae (30) moayuum 0,7-1898.0,85-0,63 = 712 mm.

Ycnosre (30) He ynoBseTBOpsieTCSA. YBEJAHUHB MJIOTHOCTb TOJIbKO
CPEeACTB YCHJIEHHSl, B AAHHOM CJy4ae MOTracHTb CMeLIeHHsI MOpPoJ
HEBO3MOXKHO.

Canenyer yBeNHYHTb INIOTHOCTH® KaK CPEACTB YCHJIEHHSl BrepeH
BTOPO# JIaBbl, TAK H OCHOBHOH KpeNH, COOpyxXaeMoH B mpolecce
npoBeieHHsi Bhipa6oTKH. Torma, npuHsiB n = 2,5 pamb/mMm (P =
= 650 kH/mM, koc = 0,59) u ny = 2,5 ct/m (kyc = 0,55) no dbopmy.ie
(30) umeem:

A > 0,7-1898-0,569-0,55 = 431 Mmm.

Takum o6pa3oM, NpH NPOBeNCHHH NAaHHOMA BHIPAGOTKH, TIaHHPYe-
MOH K MOBTOPHOMY HCHOJb30BAaHHIO, CJEAYyEeT NPHMEHSTb Kpellb
KMIT-A4 c naoTHOCTBIO 2,5 paMbl /M, YCHIHBATD BIepefH 3a60si N1epBOi
JIaBHl JiepeBSHHBIMH CTOHKaMH ¢ MJIOTHocTbio 1,25 ¢T/M moa mporow,
a o33y NepBOH H BNepeiH BTOPOH JIaBhl — C MJIOTHOCTBIO 2,5 CT/M.
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14. BBIPABOTKA,
MPOBOJUMAS BITPUCEUKY K BbIPABOTAHHOMY IIPOCTPAHCTBY
B YCJIOBUSIX KPYTOI'O NMAIOEHUSA

Yecnosus aHamornynsl npumepy 10 (cM. puc. 25). Boipa6oTka
IUMPHHOH 4 M, BLICOTOH 3 M NPOBOAUTCS BIPUCEUKY K BHIPaGOTAHHOMY
NPOCTPAHCTBY C OCTaBJIEHHEM YroJibHOH CTeHKH ToJuiuHoi 2 M. Cpok
cayx6bl BhipaboTku { = 18 Mec.

Ha ocnoBaHHM pelleHHs] MPeRBIAYLIHX NMPHMEPOB HMeeM: Ry =
= 38,2 MIla, R.., =219 MIla, R., =282 Mlla, k = 0,84,
kyp=Fks=~k,=1, ky=ky, = 1.

Pewenue: 1) OcHOBHyO Kpenb BhIGHpaeM Ha OCHOBaHHH

pacueTHbIX cMelleHHH nmopod KpoBaH Uj. «p, onpenensieMbix no ¢op-
myae (37):

Us. Kp = ( 1’1p + QUG)k’ksk;kK,

rae Unp = 170 MM .(u3 puc. 14 npu Re o, = 28,2 MIla u H = 800 M),
k=07 (cm. n. 17), vo =40 mm/mec (u3 puc. 15 npu R.op =
= 28,2 MIla u H = 800 m).

Ui p = (170 4 2-40)-0,7.1-1-0,84 = 147 mm.

ITo 3Hauenuno Ug xp U3 Taba. 4 Haxonum P = 56 kIla u no ¢op-
myne (8) P = P'kyknpb = 56-1.1-4 = 224 kH.

Buibupaem kpeno KMII-A4 (N; = 260 kH, A = 400 mM) u no
¢opmyde (11) vaxogum n = P/ N; = 0,86 pam/m. IlpuHamaem n =
= 1 pama/m.

'2) Bri6upaeM cpeicTBa yCHJIEHHs] Ha OCHOBAaHHH CMeLIeHH# nopoj,
KpoBau Uy, paccuntbiBaeMbix no dopmyie (38):

Ul = Us.«p + Utk kikipksk’,
rae Ul = U, =420 MM (cM. peuieHusi npeiblAyliHX TPHMeDPOB).
w =147 4+ 420.0,7-0,84-1-1-1 = 394 Mmm.
W3 taba. 4 no 3Hauvennio Uy, = 394 mm Haxonum Pi = 100 kJla
1 no dpopmyae (8) P, = 100-1-1-4 = 400 kH/m.
B KauecTBe CpDeNCTB YCHJIEHHSI NMPHHHMAaeM JepeBSiHHbE CTONKH
(N, = 200 xH) u no ¢opmyae (14) naxomum:

Py, — nNs 400 — 1-260

m = = 300

=

= 0,7 ct/™

Tlpunumaem n; = 1 ¢t/M, kye = 0,7;
3) IlposepsieM no MOAATIMBOCTH OCHOBHYIO Kpemb mo gopmyJae
(30) B koTOPO# Uosw ONpefiesisiem no opmy.ie:

Ussis = U, p + Ut w + [0t — 2) + Ui’ kupksk’,

rae o= Uﬂp(l _— kx)k’ksk;= ]70(1 ‘—0,84)'0,7' 1-1=19 MM.
Uoow = 147 + 19 + [40(18 — 2) + 420]-0,7-1-1-1 = 908 mm.

102



IMpu Koc = 0,94, kyc = 0,7 (cM. paHee) umeeM:
0,7-908-1.0,7-0,94 = 418 MM > A.

YciioBHe He BHIMOJHSETCS, C/€N0BATENbHO, HEOGXOLMMO YBEJH-
YHTh NJOTHOCTb OCHOBHOH KpeNH M CPENCTB YCHJIEHHS, HampuMep,
po n = 1,25 pam/m u n; = 1,25 cr/m. [lpu atom ke = 0,87, ky. =
= 0,65, u torpa 0,7-0,87-0,65-908 = 359 mm < A.

4) Taxum ob6pa3om, B pacMaTpHBAaeMbIX YCJOBHSIX B MPUCEYHOH
BoIpaGoTKe HEOOXOAHMO HCMoJb30BaTh kpenb KMII-A4 ¢ 3amkamu
3IIK, ¢ mJiOTHOCTBIO YCTAaHOBKH 1,25 paMbl/M H Ha NPOTAXKEHHH
He meHee 35 M (cM. Taba. 12) Bnepeau 3a60si aBbl yCTAHABJAHBAThH
MOA KaXIAyl0 paMy OJHY [epPeBSIHHYW CTOHKY YCHJEHHS.

15. BBIPABOTKA,
[MPOBOJHMASA (OPOPMJISEMASL) 3A OYUCTHbLIM 3ABOEM
U MNMOAJEPXXHUBAEMASI B BBIPABOTAHHOM IMTPOCTPAHCTBE
B YCJIOBHUSIX KPYTOI'O IMAOEHHS

YcnoBHSA: BEeHTHIAUUOHHBIA WATpeK (cM. puc. 30), b =4 M,
h=3 M, S=10 m? (ropHO-reo/iorHyecKiHe YCJOBHS AHAJOTHYHbI
npumepy 10) odopmasiercst 3a saBoil M MooAepKHBaeTcs B BhIpa-
6OTaHHOM MPOCTPAHCTBE C MOMOLUbLIO GYTOBOH MOJOCH! BRICOTOH m’ =
= 2 M B TeueHue ! = 12 mec.

Pemenne: 1) OcHOBHylo Kpemb BbIGMpaeM MO pacyeTHBbIM
CMELIEHHSAM MOPOJ KPOBJH, OnpeaensieMblM no ¢popmyJae (41):
UKp = kcl)xpm,ksk;»
rae ki = 0,15 (cm. Taba. 19), ks = k= | (cM. pelIeHHs NpexH-
LYIUHX NPHMEPOB).
U = 0,15-2000-1-1 = 300 mm.
ITo Bennunne Uy, = 300 MM Haxoanm P" = 86 kIla u no ¢popmy-

ae (8) onpenensieM P = P'kyknpb npu ky = kg, = 1 (cM. perrenHus
npeAbIIyLIHX NPHMEPOB)
P=286-1-1-4 = 344 kH/m.
[lpuHuMaeM kpemnb KMII-A4 (N; = 260 kH, A = 400 Mm) u 1o
dopmyse (11) Haxomum n > P/N; = 344/260 = 1,32 pambi/m. Tlo
Taba. 7 npuaumaem n = 1,33 pambl/M (ko = 0,85).

2) IlpoBepsieM no MOAATJIUBOCTH MeTaJJIHUECKYIO Kpenb no ¢op-
myJe (30), B KoTopo#l Uosy HAXOAHM H3 BhIpaxKeHus (42):

Uosbw = (m/k(ljxp + UQt)ksk;,
rae vp = 51 mM/Mec (cM. puc. 15 npu H = 800 M, R. o, = 28,2 MIla).
Uoow = 0,15-200 4+ 51-12-1.1 =912 mm.
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[To dpopmyae (30) nomyuum 0,7-0,85-912 = 543 mm.

[Tockonbky ycnobue (30) He yaoBjieTBOpseTCsi, NPHHHMAaeM Kpenb
¢ 6oabiueil nogatauBoctbio, a umenHo KMII-A5 ¢ Hoxkoit 700 MM
u3 CBII-22, ¢ 3amkom 3[1K (A = 600 mm, N, = 260 kH) nJjor-
Hoctbio 1,33 pambl/M.

16. BBIPABOTKA, [TPOBOIMMAS BMEPEJIW OYHCTHOIO 3ABOS
10 3ABAJIY (OBPYLIEHHbIM MMOPOJAAM) W NMOJIOEP)XHBAEMAS
B BbIPABOTAHHOM TMPOCTPAHCTBE B YCJIOBUSX KPYTOI'O NAJEHHWS

Ycnosus ananoruydbl npumepy 10, BEHTHJAALHOHHBIA WITPEK
NPOBOAMTCS MO 3aBajy (OGpYLIEHHbIM OPOAAM) H MOANEPKHBAETCSH
B BbIpaGOTAHHOM MNpPOCTPAHCTBE [0 MOrallleHus JaBOR B TedeHue
12 mec.,

Pewenune: 1) OcHOBHyWO Kpenb BhIGHpaeM Ha OCHOBaHHH
pacueTHbIX cmelleHuid {/ ¢ yuetom Koadouitnenta 1,5. M3 pemenus
npumepa 10 umeem: U, «p = 270 MM, Up.nu = 104 MM, Us s.6 =
= 165,6 MM. PacueTHoe cMeiueHue, coriacHo ¢opmyne (29), U =
= 317 mm.

[To. 3Hauyenusim 1,5 U = 1,5.-317 = 475,5 m Haxonum u3 Tabu. 4
3Hauenne P = 108 kIla. [To ¢popmyae (8) npu by =k, =1, b =
=4 M umeem P = 108.1-1-4 = 432 xkH/m.

[Mpuunmaem kpenb KMII-A4 (N; = 260 kH, A = 400 mMm) u no
¢opmyse (10) Haxonum:

n > 432/260 > 1,66 pambi/m

[Mpuuumaem n = 1,67 pam/m ¢ ko = 0,81.
2) CpexncTBa ycu/eHHs Kpelu BbIOHPaeM Ha OCHOBAHHH PACYETHBIX
CMellleHHll MOpoA KpOBJIH, ONpeaefseMblXx no gopmyne (43):

Uy = 1,6Uo.«p + (U1 + vab)kakep sk,
rne U, = 430 MM, kg = 0,82, kyp = ks = k= 1\ v2 = 51 MM/mec
(u3 puc. 15 npu H =800 M H R.., = 26,3 MIla).
U = 1,5-270 + (430 + 51-12)-0,82-1-1-1 = 1280,0 mm.

Mo snauenuwo Uy, = 1280,0 MM 13 Taba. 4 Haxonum Pi = 164 kIla
¥ no ¢opmyae (8) Py = 162.1-1.4 = 656 kH/wm.

BhiGHpaem B KauecTBe CPEICTB YCHJICHHSl JePeBsiHHble CTOHKH
(N,, = 200 kH) u no ¢opmyae (14) naxoaum:

656 — 1,67-260 -

n = 200

= 1,1 c1/m.

[Mpunumaem n; = 1,1 c1/M nox nporon (ky. = 0,7).
3) TlpomepsieM no MOAATJHBOCTH OCHOBHYIO Kpenb no ¢opmy-
Je (30), B koropo#t Uesw Haxoaum no dopmyne (44):
Uosows = 1,5Uo.xp + 0,5Uo.nu + (Ul + U2t)kl(pksklu=
= 1,5-270 4+ 0,5-104 4 (420 + 51-12)-1-1-1 = 1499 mm.
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Mo dopmyae (30) npu ko = 0,81, ky. = 0,68 nonyuum:
0,7-0,81-0,68-1489 = 574 MM > A.

YciaoBHe He YNOBJETBOPSieTCSl, HeOGXOAMMa Kpenb ¢ GoJibliel
noaatauBoctbio. [lpunumaeM KMII-A5 ¢ Hoxkoi 700 mm u3 CBIT-22,
c.3amkom 3I1K (A = 600 mm, N; = 260 kH), naotHoctb 1,67 pambl/m.
Brepenu 3a60s 1aBbl Ha pacCTOAHAH 35 M yCcTaHaBJIHBaeM B KauecTBe
CPeACTB YCHJEHHA KpenH AepeBSiHHblE CTOMKH Mo MPOroH (n; =
= 1,1 c1/m™m).

17. BbIPABOTKA,
TMMPONAEHHASI B PA3I'PY)KEHHOW 30HE OT HAJPABOTKH
W NMOTAIIAEMAS 3A OYHUCTHbIM 3ABOEM OIWHOUYHON JIABbBI

Boipa6orka NpOBOLUTCA B pa3TpPYKEHHOH 30He Moj BbipaboTaH-
HbIM IPOCTPAHCTBOM MJIaCTa HAa PACCTOSIHHU OT Hero 20 M O HOpMaJTH.

PemeHnne aHanoruuHo npumepy 3, HO NPH pacueTe cMelleHHH
nopoxa no ¢opmyaam (3) ¥ (12) npaByio 4acTb Bbipa)KeHHH yMHO-
)KaeM Ha Ko3(Q®dHUHEeHT, npHHUMaeMblil paBHbiM 0,8.

18. BBIPABOTKA,
[MPONAEHHAS! B PA3I'PY)XKEHHOH 30HE OT MOAPABOTKH
U TIOTAIIAEMAS 3A OYHMCTHBIM 3ABOEM OJHMHOYHOM JIABbBI

YcnoBus aHajdoruuHnl npumepy 3. BripaGoTka nposopuTcs
B pa3rpyeHHOH 30He Hal BbipaGOTaHHbIM NPOCTPAHCTBOM MJiacTa
Ha paccTosiHHM 40 M mo HopMaJiH.

Pewmenue ananoruyHo npumepy 3, HO MPH pacuere CMelleHHH
nopox no ¢opmyaam (3) ¥ (12) npaByio 4acTb BbIpaXKe€HHH YMHO-
)KaeMm Ha Ko3pduuHeHT, NpHHHMaeMblii paBHbIM 0,8.

19. BbIPABOTKA, NIPOAJEHHAS U MNOANEPXHUBAEMAS
No4 KPAEBOW YACTbIO BBILWIEJIEXKAIIETO IJIACTA
W TIOrAIHAEMAY 3A OYMCTHBIM 3ABOEM OIWHOYHOM JIABbI

YcnoBusa: Reep=20 MIla, H =600 M, a=10° h,=
= 20 M. Bbhipa6oTka HaXxoiHTCst NOA KPOMKOil HaapaGaTblBaIOULErO
n/acTa, B TOJILE MeXAYMJIACTb HeT MOLIHBIX -C10eB MecyaHHKa,
kep = 1, ks = 1 (S = 10,3 »%), npoxoaka — xombaiinosas. [llupuna
BbipaboTkH 4,1 M.

‘Pemenne: |) Boibupaem oCHOBHYIO Kpenb U CPEACTBA €€ YCH-
JIeHHs AJISl y4acTKa BbIDaGOTKH, HaxoAsiuierocsi noj KpPOMKOH Han-
paGaTteiBaloulero naacta. [las 3toro onpenenuM Ko, YCTaHOBHB
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OTHolUeHHe A,/he. w. I3 Taba. 26, 3anaBasich ycnoBuem A > 500 mwm,
HalgeM he w = 0,56, u. a6, TAE Ho. n.ra6a = 110 M. CuenoBaresibHo,
he.w = 55 M. Tlo ycnoBuio h, = 20 M. OtnHowenne hy/he. » = 20/55 =
= 0,36. Ilo Ta6a. 20 onpexensieM koy = 1,6.

2) 3Has ko,, BbIGHpaeM Kpelb H CPEACTBA €€ YCHJIEHHA Ha OC-
HOBAaHHMH pacyera cMelleHHH mopol no ¢opmynaam (3) u (12) c BBe-
OEeHHEM Rop:

Uo. Kp — U-. xpk ukmknkt kony

rae U; xp =500 MM (puc. 2), bk, =1, ky =0,62, ks =1, &, = 0,9
(npu H/Rc. p = 30, no puc. 3), ko = 1,6; Uo. «p = 500-1-.0,62X
X1:0,9-1,6 = 448 MM, P" = 106 k[la, P = P'kuknpb, rne ky, =1,
ks =1 (taba. 6), b = 4,1 m.

P=106-1.-1-4,1 = 434,6 kH/m.

ITpunumaem kpenb KMII-AS5 u3 CBII-22 ¢ samkom 3IIK, Torna
n = 435/260 = 1,67 pambi/Mm; [IpunuMaem n = 1,67 pambi/M;

6) BLIGOP CPEACTB YCHJEHHS] KpeNu:

UKp = Uo. Kp + UlekakKkol.ls

rae Uy «p = 448 MM, U, = 810 MM (pHc. 4), ky, = | (KpoBas cpenne-

obpywmapomasn), ks =1 (raba. 1), kx =105, ko =1,6. Uy =

= 448 4 810.1-1.0,5:1,6 = 1096 wmm; P} = 157 «lla, P, =
644 — 1,67-260

= 644 kH/™, n, = — = 0,83 cr/m. Ilpunumaem n; =

= 0,835 c1/M, T. e. 0fiHa cToOlKa MOA NPOroH Ha JBe paMbi;

B) npoBepKa Kpenu Mo NOAAT/IHBOCTH:

A = Uxpkockye,
rae Uy = 1096 MM, koc = 0,81, £y = 0,78, A > 1096-0,81-0,78 >
= 692 mMm.

Jas yuacTtkoB BeipaGoTKH, nonagaouux B 3oy I1I'J or kpomku
noapabarbiBalolero niacra, npuiumaem Kpenb KMII-A5 ¢ HOXKOH
900 mm, u3 CBII-22, ¢ 3amkoMm 31K, n = 1,67 pambl/M, ¢ ycHIeHHeM
B 30He BPEMEHHOro ONOPHOTO RaBJIeHHS OTpabaThiBaeMOH JlaBbl Me-

Ta/lTMYeCKHMH CTOMKaMH TPEHHs1 H3 pacyera OfHa CTOMKa NOJ NPOTroH
Ha [(B€ paMbl.

20. BLIPABOTKA,
[IPOMAEHHAS Y TTOAAEP)KMBAEMASI HAJl LEJIMKOM YT,
OCTABJIEHHbIM B HW)KEJIE)KAHIEM TIJIACTE,
W TIOTAIIAEMASI 3A OHHUCTHbBIM 3ABOEM OIWHOYHOH JIABbI

YcnoBusa: R =20 MIla, H= 600 M, yroa nagenus 20°,
MOLLLHOCTb noApabaThiBaoilero niacra 1,5 m, nopoxn Mex(nynnacnﬂ —
40 ™, BHIpa6oTKa npoBoautcss KoMGaiHom, S= 10,3 M%, b = 4,1 M,
OCHOBHasi KpOBJist — CpeAHeoGpyuiaomascs.
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Pemeunue: 1) OnpenensieM R,y mo taba. 22 Ha OCHOBaHHH
oTHOoweHuss hn/1,5hs . VI3 Tabn. 28 uHaxomum hg o = 0,886, 1. ra6a,
rae he. n rasa = 135 M (cM. Taba. 29). CrenoBatenbHo, As n = 0,88 X
X135 = 119 m.

OrtHoweHrue k./1,5k6 « paBuo 40/202,5 = 0,198. Ilpu 3TomM oTHO-
HIEHHH BEJHUYHHA ko, = 3,5 (cM. Taba. 22).

2) 3Has ko,, BbI6HpPaeM Kpenb H CPeCTBA €e YCHJIEHHS Ha OCHO-
BAHHH pacueTa cMellleHMH nopon no ¢dopmynam (3) u (12) c Bse-
NEeHHEM Koy ;

a) BHIOHpPaeM OCHOBHYIO Kpellb:

Uo_ Kp — UT. xpkakwknklkon,

rae Uz xp = 500 MM (cMm. puc. 2), bk, =1, ky =10,62, ks = 1, k; =
= 0,9 (cMm. puc. 3), kox = 3,5.

Uo.xp = 500-1.0,62-1-0,9.3,5 = 976,5 mm.
P = PRokapb, rne P"=150 kIla, ko =1, kypy =1, b =41 m,
P =615 kH/mM. TlpuHumaem kpenb KMII-A5 ¢ Hoxko#t 1200 MM
u 3amkom tuna 3ITK (A = 1000 MM, N, = 260 kH), n > 615/260 >
> 2,36 pambl/M. [Ipunumaem n = 2,5 pambi/m;

6) BhiGMpaeM CpPeNCTBA yCHJICHHS Kpellu:

UKp == UO.»KP + Ulkxpkskxkon.

tae Us p = 9765 M, Uy =810 MM, k=1, ks =1, kg = 0,5;
kon = 3,5, Usp=976,5+810-1-1-0,5-35 = 2394 mm;- P — 220 «[la,
Pi =902 kH/m, ny > 222820 oy oy,

B) IpoBepsieM MO MOAATIHBOCTH METAJIHYECKYIO PAMHYIO Kpellb:

A = Uxpkockyc,

rae A = 1000 mm, Uxp = 2394 MM, ko = 0,6, kye = 0,7. A > 2394 X
X 0,6-0,7 = 1005,5 mM. YciaoBue cobJiogaercs.

Hpunumaem Kpenb KMIT-A5 ¢ noxko# 1200 MM, UMEOLLYKO MO-
natauBoctb1000 MM (cm. npua. 1), us CBI1-22, ¢ samkom 3TIK. [laot-
HOCTb YCTAHOBKH KpenH npu npoxoike B 3oHe II[J] 2,5 pamsi/m.
B 30He BpeMeHHOTr0 OMOPHOTO JaBiieHHsi COGCTBEHHOM J1aBbl IWIOTHOCTh
YCTAHOBKH CDEACTB YCHJIEHHS] (METaJVIHYeCKHX CTOeK TPEeHHs) —
OHAa CTOKKA MOJ MPOroH Ha 2,5 paMmbl.

21. BBIPABOTKA,
[NPOBOOYMAS BHE BJIMSIHWSI OUUCTHBIX PABOT
B CJIABbIX HEYCTOHYMBbBIX [TOPOJAX
(HA BYPOYTOJIbHbBIX IIAXTAX JHEIMPOBCKOI'O BACCEFHA)

Ycaopusa: GOPTOBOA WITPeK NPOBOAHTCH Ha rayGude 80 M
1o yraio (Re. p = 0,4 MIla, k. = 1), B KpoBJie H NOuBe OCTABJASIOTCS
3aulMTHBIE MAayKH yriis ToAmuHOA 0,5 M. 3aneranne maacra ropu-
30HTaJIbHOE, o = | —2°, Bhilie miacra 3aneraer CJOH IVIMH MOILHOCTBIO
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5 M, B noyBe 00BOAHeHHbIe neckh (m = 3.M). B pe3yabTaTte ApeHax-
HBIX paGoT Hanop NOoA3eMHbIX BOJL OTCYTCTBYET, BblpaboTKa 06BoHeHa.
BopToBO#t WITPEK NPOBOAMTCS BHE BJIHSAHHUSL CMEXHBIX BBIpaGOTOK,
TEeKTOHHYECKHEe HapylleHHst OTCYTCTBYIOT. CPOK C/y>K6bl BBIDaGOTKH —
TpH roja.

[lapameTpbl BEIPAGOTKU: Sey = 7 M?, S;p = 10 M?, wupuHA BbI-
paGoTKH B cBETY b, = 3,2 M, B npoxoake by = 3,8 M, A = 2,1 M,
hop = 2,7 M.

Pemenne: 1) CMelleHHs MOPoL KPOBJIH onpenesieM Mo ¢op-
MmyJie:
U Kp — [Unp + IQU(t — ])]ksks,

rae Unp = 180 MM (no rpaduky puc. 16, a npp H =80 M 1 R.. op =
= 0,4 MIla); v = 2,5 mm/mec (no rpaduky puc. 18, ajas ycaosui
peXxuMa He3aTyxamloue#d Mno/a3yyecTH), a C y4yeTOM OOBOIHEHHOCTH
BbIpaboTKH v = 2,55 = 12,5 mMM/Mec (cm. n. 40); k; = 0,85
(ta6a. 11), kg =1 (cM. n. 9).

Uo.wp = (180 4+ 12-12,5-2)-1 - 0,85 = 408 mMmM.

2) Harpysku Ha | M BbipaGoTKH onpéexneisem no ¢opmyJe: P =
= P", rae b = 3,8 M, P" =101 klla (npu U, «, = 408 MM, h =
= 3.8 M);

P =3,8-101 = 384 kH/m.

3) Bui6upaem Kpenb corsiacHo 1. 14 no npuJ. 1, HCX0ASA U3 WIHPUHEI
BbIpa6oTKH. [lpuHumaem tpaneuuesuanyio kpenb KMII-T (I1) us
CBIT-22 ¢ 3amkom 3IIK (N = 260 kH).

[lnoTtHOCTh ycTaHOBKH Kpenu n = P/N; = 384/260 > 1,47 pa-
mbl/M. [IpunuMaem n = 1,43 pambl/M.

4) TlpoBepKy Kpenu Mo MOAATJIHBOCTH MPOH3BOAHM MO (opMmyJie
(11) u3 yenoBua A = Ugpkoe, rae U, = 408,0 MM, koo = 0,85.
A = 408-0,85 > 347 MM. KOHCTpYKTHBHAsl NOJAATJIHBOCTb MPHHSITOM
kpenu Bblwe (A = 700 mMm). CienoBaTtesnbHO, KpeNb OTBeuaer YcJo-
BHSIM NONLAep:KaHus BblpaboTkH. [lanee B Taba. 48 nokasaHbl npume-
pbl BbI6OpA OCHOBHOH KPenH, YCTaHaBJHBAaeMOH NPH NPOXOAKE B Bhl-
paboTke, NPOBOAHMOMH B C/1a0blX HEYCTOHUHBHIX HEOOBOJHEHHbIX MOPO-
JlaX MpH OCTaJNbHBIX YCJIOBHSIX, COOTBETCTBYIOWIHX NpuMepy 21.

Ta6aunua 48

TMapameTpul Kpenw H CPEACTB ee YCHAGHHA NPH Re o, MIla

025 J 032 [ 0.4

50 KMII-T (I1) us CBII-22, 3amok-3I1K, A = 700 mm
n = 1,0 pambi/m n = 0,8 pambl/M n = 0,8 pambi/M

80 | To ke, n =143 pambi/m | To ke, n = 1,25 pambi/M | To xe, n = 1,1 pambl/m

120 To ke, n = 2 pambi/m To xe, n = 1,67 pambl/m
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22. BbIPABOTKA,
MMPOBOOMMAS B CJIABbIX HEYCTOMUMBBIX MOPOIAX
W TIOTAUIAEMAS 3A OYUCTHbIM 3ABOEM
OIMHOYHOH JIABbl HA HIAXTAX 3AITAJHOTO JOHBACCA

Y cnoBHA: BbleMOYHas BeIpab0OTKa IPOH3BOAUTCS 110 HAMJAACTO-
BAaHHIO MOPOA Ha ray6uHe 370 M. Yroa nageHus nopox 2—5°. Bme-
awline nopoasl 06/1aKal0T eCTeCTBEHHOH BIaXKHOCThIO. JIHTOMOrH-
YyecKHH cocTaB nokasaH Ha puc. 33. XapakTepHCTHKa CJIOEB MOPOL:
I — aneBpoaur, m > 5 M, R. = 15 MIla; 2 — apruaaut, m = 2 M,

R. = 12 MIla; 3 — yronb, m = 1,2 M, R. = 30 MIla; 4 — apruiiut,
R. = 10 MIla, m = 3 m; 5§ — aneBpoaut, m > 6 M, R. = 17 MIla.
Re Ma T=—==—" == — —=
__:._ E —_— ———
5 | = | —

ISR K]

3 1220
3,5M
T

10 iy
07
] T
7 E— =
Puc. 33. Pacuetnas cxema T R e
K npumepy 22 8=41m

Bobipa6oTka npoBoAHTCH KOMGaHHOBBIM CIOCOGOM, Scn JO OCa/KH
9,2 M2, iwkMprHa B npoxoake 4,1 M, BuicoTta 3,5 M, cpok cayxk6bl 5 Jer.

Pemenune: 1) OnpengensieM pacueTHYI0 NPOYHOCTb MOPOL.
Has Bcex nopoa npunkmaem k. = 0,9 (cM. Ta6a. 1). Torna R., =
=15-0,9 = 13,5 MIla, R, = 12-0,9 = 10.8 MIla, R, = 30-0,9 =
=27 MIlla, R, = 10-09=9 MIla, R,= 17-0,9 = 15,3 MIla.

CpeiHeB3BeLI€HHOE PACYUETHOE COMPOTHBJEHHE NOPOJ CXKATHIO

R __ 135-4,154108-2 4 27-1,2 4 9-3 + 153-34 _ 189,05
¢ = 415 +2+1,2+3+34 — 1375
= 13.75 MIla.

PacuetHoe conpoTHB/ieHHe NOPOA KPOBJH CXKATHIO R xp =
= 12,6 MIla, nouBn — 14,2 MI[]a.
2) Ins BbiGopa OCHOBHOH KpelH PacCUMTHIBAEM CMEUIEHH§ MOPOJL
CO CTOPOHBI KPOBJAH no ¢dopmyse (45):
Uo.«p = [Unp + 120(t — 1)Jkaks,
rae Uy = 260 Mm (no rpaguky puc. 16, 6 npy H =370 M 1 Re.op =
= 13,75 MIla). v = 5,5 MM (no rpaduky puc. 17, 6), t=>5 uxer,
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ke =095 (cm. Tata. 11), ks =1 (cm. 1. 12); Us p = (360 + 12X
X 5,5-4)-0,95-1 = 498 mmM.

3) Harpysku Ha kpenb onpegneisiem no ¢opmysae (46): P = P"b,
rie b = 4,1 m, P* = 110 klla. P = 4,1-110 = 451,5 kH/m.

Bui6upaem kpenr KMII-A3 u3 CBII-22 ¢ 3amkom 3IIK. Ilpu
Ns = 260 kH naotHocTh ycTaHOBKH Kpenu n == 451,5/260 = 2 pa-
MbI/M.

4) BoibHpaeMm cpeacTBa yCHJIEHHS! KDeli B 30He BJHSIHHSI BpeMeH-
HOTO OMOPHOTO AaBJIeHHs Ha OCHOBAHHH pacyera CMeLl(eHHH mopof
kpoBiu no dopmyde: Uwp = Us «p + Ui wpks, e U xp = 498 MM,
Uixp =170 MM (mo puc. 19, 6), ks = 0,95, Uxp = 498 4+ 170X
X 0,95 = 659,5 mm.

OnpegensieM pacueTHYIO CyMMapHylO Harpysky Ha Kpenb. Pf
= 126 k[la (u3 ta6a. 4), P, = 4,1-126 = 517 kH/m. IlrotHOCTB
517 — 2.260

200

5) IlpoBepsieM NpHHATYI0O Kpenb NO IMOAATIMBOCTH, HCNOJAb3Ysl
¢opmyay (11). imeem A = 659-0,8-1 = 527 mm. Takum o6pasom,
kpens KMII-A3 ne noxxoaur. Bonee pauuonaabia KMII-A5 u3
CBI1-22 ¢ conporuBaenuem 260 kH, noxxkoit 700 MM (A = 600 mm),
13 CBII-22, ¢ nnotHOCcTBIO 2 pambi/M, 3amok 3I1K. B 3oHe Bausinusi
OYMCTHBIX paboT BIepeiH OYHCTHOTO 32605 yCHJIEHHE KpenH He NPOoH3-
BOIHMTCS.

Hanee, B Ta61. 49 nokasaHbl npuMepnl BaGOpa OCHOBHOH Kpenmu
U CPEACTB ee YCHJIeHHsI B BbIpaboTKe, NPOBEJE€HHOH B c/1abbiX HeyCTOH-
UHBBIX MOPOAEX W MOramaeMofl 3a OUYHCTHBIM 3a60eM, NMpH APYTHX
OPOAax Ha pasjMYHBIX IyOMHAX, HO MPH MPOYHX YCJIOBHSIX, COOT-
BETCTBYIOUIUX Npumepy 22.

~ 0.

CPencTB YCHJEHHS nj =

Ta6baupa 49

p Tapamerpnt Kpenu W CPelACTB ee YCHAGHHA NpH Re p, MIla
" 2 6 l 10 | 20
100 KMII-A5 ¢ HOX- KMII-A3, CBI1-22, 3I1K
Kot 700 mmM, n = 1,1 pambi/m n = 0,8 pamu/m
CBII-22, 3I1K,
n = 2,5 pamMbi /M
"bes ycunenust kpenu
300 He pekomenayer- | KMII-A5 ¢ Hox- | KMIT-AS ¢ nox- | KMIT-A3. CBI1-22
cqa koi 1200 mm, Koit 700 mm, 31K, n = 1,1 pa-
CBII1-22, 3MK, | CBI1-22, 31K, | mMu/m
n=2,5 pamni/m | n =167 pambi/m
MeTtainyeckHe CTORKH 104 MPOroH
H Ha JexaH, n, = 0,5 cr/m
500 He pexomennyetcs KMII-A5 ¢ Hox- | KMIT-A5 ¢ HoX-
Ko 1200 mm, Kot 700 MM,
CBIT-27, 31K, | CBII-27, 3IIK,
n = 25pambi/M| n = 2 pambi/M
MerajHyeckde CTOHKH NOA TNpPOroH
H Ha JexaH, n, = 0,5 erfm
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23. BbIPABOTKA.
MPOBOJHUMASA B CJIABbIX HEYCTOMYHMBLIX ITOPOJAX
BITPHCEYKY K BbIPABOTAHHOMY [TPOCTPAHCTBY
HA [AXTAX 3AMNAJHOIO JOHBACCA

Y¥cnoBusa anajloruynsl npumepy 22. Ilpuceunas BeipaGoTka
MOAAEpKHUBAETCA [JBa roja A0 HauyaJa BJHSAHHS OYHCTHBIX paboT.

Pemenune: 1) BoibHpaeM OCHOBHYIO Kpelb B [IPHCEUHOH BbI-
pa6oTKe Ha OCHOBaHHH pacyeTa CMelleHHH OPOJ KPOBJH no dopmy.ie:

Us. Kp = [U{) Kp + 1201)“0 - 1)]ks,
rae Uf o = 160 mm (cm. puc. 20, 6 npy H=370 M U R.cp =
= 13,75 MIla), vj = 5,5 mm/mec (cM. puc. 21, 6) ks = 0,95 (cm.
taba. 11), t, = 2 roaa.
Ug. «p = (160 + 12.5,5.1)0,95 = 215 mm.

ITo ta6a. 4 onpenensiem P* = 73 klla. Ilo dopmyse (46) P =
= P'% = 4,1-73 = 299 kH/m.

[Mpunumaem kpenb KMIT-A3 us CBII-22 ¢ 3amkom 3IIK (Ns =
= 260 kH).

TlnorHOCTH Kpenu n = 299/250 > 1,38. Ilpupumaem n.= 1,43 pa-
Mbl/M.

2) BuibupaeMm cpejicTBa YCHJEHHSI B MPHCEYHOH BbIpaboTKe Ha
OCHOBAHHH pacyeTa CMeLLeHHH MOPOJ KPOBJH Mo ¢opmyJe:

ép = US Kp + Ui kas,

rae Ub xp = 215,0 MM, Uf. «p = 355 (u3 puc. 22, 6), ks = 0,95.
HUmeem Uip = 215,0 + 355-0,95 = 552,0 mm.
OnpenensieMm cyMMapHYl0 Harpyaky Ha Kpemb OpuH b = 4,1 M,
Pi =115 klla (u3 taba. 4). Py =4,1-115 =471 kH/m.
[IpenycMarpuBaeM B KauecTBe CPEACTB YCHJIECHHS [lepeBSHHbIE CTOHKH.

[TnoTHOCTL YCTARHOBKH CPEACTB YCHJIEHHS N = —43:21—533'—2602
> 0,4 cr/m. IlpunHumaem ny = 0,715 ct/M, T. e. CTOAKY NOX NMpPOroH

H Ha JIeKaH MO0J [Be paMbl.
3) TlpoBepsieM MoaaT/IHBOCTb MeTaJJIHYECKOH KpemnH:

A = Uipkockye = 552,0-0,89-0,91 = 447 mm.

Kpenb KMII-A3 1o atomMy napaMerpy MOAXOAHMT.

B urore mpuHHMaeM B mnpHce4yHOH Bbipa6oTke Kpenb KMII-A3
n3 CBII-22, ¢ 3amkom 3IIK, nznotnoctbio 1,43 pambi/M, ¢ ee ycu-
JIeHHEM BNiepeld OYHCTHOrO 3a60si JepeBsiHHHIMH CTOHKamH, ycTa-
HaBJHBAaeMbIMH Ha JieXXaH H MOJ NPOroH, H3 pacuera ojHAa CTOMHKa
nof ABe.paMbl. '
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Hanee, B Tabs. 50 nokasanel npuMepsi BbiGOpa OCHOBHOH KpenH
H CDPEe/ICTB €e YCHJICHHSI B NMPHCeYHOH BbIpabOTKe, NPOBOHNMOH B Caa-
ObIX HeyCTOHUHBHIX MQPOAAX, MPH APYrHxX MOPOAAX, HA PA3IHUHDBIX
riy6HHax, HO NPH MPOYHX YCJOBHAX, COOTBETCTBVIOLIMX MpHMe-

py 23.
Ta6awua 50
. TlapameTpel Kpenmu M CPEACTB ee ycHAeHHsi npH Re o, MIla
. 2 6 i 10 ] 20
100 KMIT-A3 ¢ HOX- KMIT-A3, CBIlI-22, 31K,
kot 700 Mmm, n =1 pama/m n = 0,8 pambi/m
CBI1-22, 3I1K,
n =143 pamni/m
Merannnueckde CTOHKH TPEHHSI NOJ NPOTOH H HA JIeXaH,
m = 0,715 ct/m| ny, = 0,5 ct/m ny = 0,4 ct/m  |Bes yeuaeHus
KpemH
300 KMIT-A5 ¢ Hoxkod 700 mm, CBI1-22, KMII-A3, CBIl-22, 311K,
n=167 pauu/ml n =143 pambi/M | n = 1,1 pamm/m ln = 0.8 pawmbi/v
Meranauyeckrie CTOHKH TPEHHS NOA NPOrOH H HA JeXaH,
ny =0,835 ct/m Ln. = 0,715 ¢ct/M | ny = 1,1 c1/™ I iy = 0,4 c1/M
500 KMIT-A5 ¢ soxkoit 900 MM, CBI1-22, | KMII-AS ¢ nox- |KMIT-A3,
311K kot 700 MM, CBI1-22, 3IIK,
CBII-22, 30K,

n = 2,5 pamui/m | n = 1,67 pambi/M
Metanauueckie CTOHKH TpeH

n =143 pambi/M |n = 1,1 pambl/m

HA MNOX IPOroH H Ha JexaH,

ny =125 ct/m m = 0,835 cr/m In, = 0,715 c1/m™ | nm = 1,1 ¢t/m




Mpunoxenune 3
METOAHKA PACYETA CMELLEHHHA NMOPOJL NMOYBbE
1. BBIPABOTKH BHE BJIMSITHHUS1 OUUCTHbLIX PABOT

1.1. CMeweHusi mopon onpeneastior no ¢opmyae:
Uu. ny =/ Ur.nqkakmkakl- (5)

YcnosHble 0603HaY€HUST — cM. M. 12.

IMpu U, oy Gosee 200 MM B pesabcoBbix BbipaGotkax u Goaee
500 MM B BeHTHJSILHOHHbIX (6e3 TpaHCMOpTa) H KOHBEHEPHBIX Bbi-
paboTkax HeOO6XOAUMO NPHUMEHATh aKTHBHbiE CNOCOObl 60pLOHI ¢ My-
YeHHeM MOPOA MOUBBbI.

1.2. O6aactb HanGosee 3h(HEKTUBHOrO NMPHMEHEHHS] CKBAXKHHHOA
(CP), wenesoit (1IP), B3peiBowenesoii (BLIP) pasrpysku u cno-
co6a API1Y B BbipaGoTKax BHe BJIHSIHHSI OYHCTHBIX paboT:

H, 600 800 1000 1500

R. 20—35 30—40 40—60 50—70

B atux YCJIOBHSAX pacyeTr CMelneHn# nopoa nouyBbl CJEAYET BECTH
no ¢opmyne:
Uo.nq == U'r. nqkakmkaktkaxh (51)

rae Ko3®OQHUUEHT K. paBer aas CP — 0,5, aas LIP — 0,4, pas
BIIIP — 0,35, aas APITY — 0,25.

2. BbIPABOTKH, NMOTAIHAEMBIE 3A 1-M OYHUCTHbIM 3ABOEM

2.1. Cmewlenna Nnopoa nOuBbl 1Ji1 BbIpaGOTKH OAMHOUHOH JiaBbl
onpeneisiiotT no gopmyJe:

Urm == Uo. ny + Ulkxpks(l -_ kx). (52)

a pJfA cpefHeil BbIpaGOTKH CNAapeHHbIX JaB NPH OTCTaBaHHH BTOPOro
OUHCTHOTrO 326051 oT nepsoro He Gojee 20 M — no opmy.e:

Uuq = Uo. oy + 1,3Ulks(l - kx) (53)
YcnoBHble 0603HayeHust — cM. n. 19.
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2.2. Eciu B BbIpaboOTKe MPHMEHSIOTCS! aKTHBHbIE CIIOCOOb GOPLOLI
C MyuYeHHeM MOPOA MOUBLI (CKBaXXHHHOH, Lle/NeBOH HJH B3pbiBoile/ie-
BOM pasrpysku), TO pacueT CMeilleHHH MOPOL MOYBHl BeAYT No ¢dop-
MyJam:
Uni = ‘(Jo. my + (Jlkxpks(1 - kk)]kam,
(54)
Un = [Uo, na + 1v3UlePk5(l - k")}ka”’

rie ka: paBed gasa CP — 0,65, nas LIP — 0,5, gna BILUP — 0.4.

2.3. O6saacts HauGosee 3ddexktuHoro npumenenuss CP, UIP
u BILLP B Bhipa6oTkax, noraiuaeMbix 3a 1-M OUUCTHBIM 3a60€M,NpH-
BejeHa B Tabha. 38.

3. BbIPABOTKH, MOBTOPHO HCITOJIb3YEMbBIE
H MOTAIIAEMBIE 3A 2-M OUHMCTHDBIM 3ABOEM

3.1. Cmewienus mopoj MO4BbLI B TIOBTOPHO HCIOJL3yeMOH BbIpa-
60TKe onpefensiiot no gopmyJe:

Unq = Uo_ Y -+- [2U|(l - kx) + Ultl]kskxp. (55)
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Puc. 34. CxopocTb cmeniennsl NOPOA B 30He BAHAHHA OCTATOYHOro ONOP-
HOTO RABACHHS B BHIPAGOTKAX, OXpPaHseMbIX MCKYCCTBEHHBIMH OTpaxje-
HUSAMH
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YcaoBHble 0603Havyenuss — cM. nn. 12, 19, 21; vy — cpeaHsis CKo-
pocTb cMmelieHHst nopod (MM/Mec) B 30HE OCTATOYHOrO OMOPHOrO
ILaBjieHusl, onpejensiemasi no rpaduky puc. 34, f; — BpeMs MOAAEP-
»KaHus BbIpaGOTKH B 30HE OCTATOYHOrO OMNOPHOTO JAaBJIEHHS, MeC.

3.2. Ecaiu B BbIpaboTKax NPHUMEHSIOT cr1ocoObl 60pbOLI ¢ NYYeHHEM
NOpPOA MOUYBbl (CKBAXKHHHOMH, LeNeBOH, B3PLIBOLLEIeBOH pa3rpyskH,
OTCEYHOro TOpPNEeJAHPOBAHHA), TO pacuyeT CMelleHHH MOpojJ MNOYBHI
BeAYT no ¢opmynam:

Une = U nu “+ [2(/1(1 — k.() —+ Ultllkskxpkakn (56)

roe ki paBew aas CP —.0,45, IIP — 0,6, BILIP — 0,5, orceynoro
topnenuposanust — 0,35 (npu H/R. << Skaxr, = 0,4, npn H/R. =
= 5...20 by = 0,3). '

3.3. O6aactp HauGosee 3ddekTusHoro npumeHenuss CP, ILIP,
BUIP B noBTOpHO HCNO/Mb3yeMbiX BbIpa6oTKax npubeseHa B Taba. 38.

4. BbIPABOTKH,
MMPOBOAMMBIE BMPUCEYKY K BbIPABOTAHHOMY [MPOCTPAHCTBY

4.1. CmeuieH#sI MOPOL MOYBLI B IPUCEYHOH BHIPaGOTKeE ONpeaensiioT
no gopmyae:
Ux/m = (JS ny + (j“a|<pks‘k,(l - kK) (57)
YcaoBHbie o603Hauenus — cM. n. 19, 20.
4.2. Eciu B npuceyHblX BbipaGoTKax AJasi 60pbObl ¢ My4yeHHeM

NPUMEHSIIOT OTCEYHOe TOpneJHpOBaHHe, TO pacyeT CMEWEHHH MOPOXR
MOYBbl NPOU3BOAAT No opmyJie:

l’l‘l = UZ) ny + Uikkpkskl(l - kx )kam, (58)
rae kaor = 0,35.

5. BbIPABOTKH,
MPOBOAWMBIE (Od)OPM.HﬂEMbeE) 3A OYHUCTHBIM 3ABOEM

5.1. Cmerenus mopoi noushl B 0popMAsieMbIX BbIpaGOTKax omnpe-
ACNAI0T Mo dopmyJe:

Ui = (Uop — koxpm)ksy (99)

a aJisl cay4asi oOXpaHbl BHIPAGOTOK ABOHHBIMH IBYCTOPOHHHMH GyTO-
BBIMH MOJIOCaMH

Unu = 0,8(Uo¢ - kmp”’)kv (60)

YcaoBHeie 0603HaueHHss — cM. . 25. Uoy — cM. pHc. 35.

5.2. Haubouiee ap¢pekTuBHasi 06JacTb NPUMEHEHHST B3pbiBOLLEJIe-
BOH pasrpyski B oQopMJsieMbiX BbIpaGoTKax: rayGuHbl 600—800 m
H R. = 50—60 MIla.
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Puc. 35. CmeueHns MOPoa 8 BHIPAGOTKAX, NPOBOXHMBIX MO3AAH OUHCT-
Horo 3a60fl ¥ OXPAHAEMbIX {IOPOAHBIMH MOJOCAMH

Pacuer cmeuleH#fi nopoj nousbl npu npumexHenuu BIIP npous-
BOASIT COOTBETCTBEHHO [0 (QOpPMyJIaM:

Unq - O,Bks(UOQ’ - kOXPm)! (61)

Usa = 0,24k(Uop — Roxp/M). (62)



INpunoxenue 4

NPUMEPDBI BbIBOPA THINA H MAPAMETPOB KPEMEHA
B BbIPABOTKAX, B KOTOPbIX MPHMEHAIOTCS CNIOCOBbI
AKTHBHOTO YMPABJIEHHSI FTOPHbIM JABJIEHHEM

1. BbIPABOTKA, [TPOBOIMMASI BHE BJIMSIHHMSI OYHCTHBIX PABOT
B YCJIOBUSX TOJIOTOrO MNMAAEHHUSA

CorntacHo Ta6.1. 38 cnocoGbi aKTHBHOTO YNPaBJIEHHS MEXaHHYECKUM
COCTOSIHHEM TNOpOJ, BMEULAILHX BbIPaGOTKH, Leaecoo6pasHbl AJist
nopoa npounoctbio 20—30 MIIa na raybnnax 900—1200 m n 20—
40 MIla sa ray6unax 1200—1500 m.

Ycnosusda: BbpaGoTka NMPOBOAHTCS MO HAMJIACTOBAHHKIO Ha
ray6une 1200 m, yron nagesus nopoa 15°. CpenHsss mpoyHOCTb NO-
pon xposau 20 MIla.

Bb}PaﬁoTKa. npoineHa KOMGaHHOBLIM CNIOCOGOM, CeyeHHe B CBETY
10,3 m*, wHpuHa BbipaboTKy 4,12 M. Cpok cyx6b1 BeIpaboTKu 10 Jer,
BbIpaGoTKa cyxasi, BHe TEKTOHHUYECKHX HapyuieHu#. [IponsBoautcs
ypouHeHHe NOPOA KPOBJIH.

Pemenne: 1) CMewmenne mopox omnpepeisiem no ¢opmyae:
Uo. Kp = Ut kaakmknktkaxn

rie k, =1 (cm. Taba. 2 npu a << 20°), ky = 0,2(4,12 — 1) = 0,62,
ky =1 (cm. n. 12), k, = 0,8 (cm. pHC. 3), Usr wp = 1600 MM, kaxr =

.

Us. «p = 1600-1.0,62:1-0,8-0,7 = 555 mm.

2) Harpysky na 1 m BbipaGoTKH onpejensieM Ha ocHoBaHHH U, kp
1o cdopmyJe:

P = PRk,
rae P'= 116 klla (no Ta6a. 4 npu U, xp =555 M u b = 4,12 m)
ky = 1,1 (cm. TaGa. 5), ke = 1 (npu H/R. = 60 — cm. Taba. 6),

b =412 M (no yCI10BHIO), Rar = 0,7 (cM. n. 55).
P=116-1,1-1-4,12 = 478 gkH/m:

3) Tlpunumaem Kpenb corsnacHo 1. 14 no npuJ. 1, HCXOAA H3 LIMPH-
Hbl BbipaGoTkH. Tlpu b = 4,12 m npunumaem KMII-A3 u3 CBI1-22
¢ 3amkoM Ttuna 3[1K c cenporuBieHHeM B NOAATIHBOM pexuMe Ns =
= 260 kH.

4) IlnoTHocTh Kpenu BbIGMpaeM corsacHo n. 15 mo dopmyse:
N> P/N; > 478/260 > 1,8 pambl/m. [Tpunumaem n = 2 pambl/M.

5) Ilposepsiem nozatnusoctb Kpenu npu P = 478 kH/m u3 ycao-
Busi A = U, xpRoc. -MiMeem u3 T1abn. 7 ko = 0,75, torana Raur =
= 555:0,75 = 416 mM. Kpenb npuemsiemMa no MOAaT/IHBOCTH.
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6) Conocrtaass Ta6j. 32 4 AaHHble paCCMaTPHBAEMOro NpuMepa,
BHAHM, YTO MPHMeHEHHe CHOCOGOB AKTHBHOIO YMNpaBJIEeHHS] MeXaHH-
4eCKHM COCTOSIHHEM BMELlalollero BHIpaGOTKH MacCHBa MO3BOJsET
Bmecto kKpenu KMII-A5 npumensite KMII-A3, BmecTo mnioTHOCTH
2,5 paMbl/M DPHHHMAaTb C 3amacoM 2 paMbi/M.

2. BbIPABOTKA,
TIOTAIIAEMAS 3A OYHCTHbIM 3ABOEM OMHOYHOH JIABDI

CornacHo TabJa. 38 cnoco6bl aKTHBHOrO YHpaBJ€HHS TOPHBIM
JlaBJeHHeM B MoraliaeMbiX BbpaGoTKax lenecoob6pa3Hbl B 3aBHCH-
MOCTH OT MOILLHOCTH IJiacTa NpH ray6uHax nopsigka 600 m B noponpax
npouHoctbio 20—35 MIla, npu H = 900 M — B nopomax, R.=
= 20—50 MIla; npu H = 1200 m — B noponax, R. = 20—70 MIla;
npu H = 1500 M — B noponax, R. = 30—90 MIla.

YcnoBHSA aHaldOrHuHbl npuMepy | HaHHOrO NPHJIOXKEHHS,
H = 1200 M, Rc . = 20 MIla, S = 10,3 m?, kposasi cpeaneo6py-
mamiascs.

Pewewunwune: 1) [loananoruu c npumepom | cHayasa BoiGHpaem

OCHOBHYIO Kpenb. i 3toro onpepensieM cMmeueHHs Ug «p B Us nu
npeaycmatpuBasi NpH npoxoake nposenenune BLIP.

Uo. Kp — UT‘ kaakmksktkakh
Uo. ny = U'r. nukakmknktkaxr'

Hmeem U, Kp — Us v = 1600 MM, ka= 1, ky = 0,62, ke =1,
ki = 0,4 (npu H/R. = 60 no rpaguky puc. 3), Raxr = 1 (a8 KpoB-
Ju), kar = 0,4 (AN NouBbl).

Us vp = 1600-1-0,62-1.0,4-1 = 397 wmm,
Ug vy = 1600:1-0,62:1-0,4-0,4 = 159 mm.

2) Tlo Bennuune U, «p = 397 MM onpeje/isieM Harpy3Ky Ha Kpemnb:
P = P'kuykgpb = 101.1,15-1-4,12 = 478 xH. Ilpuuumaem KMII-A3
u3 CBII-22 ¢ 3amkom 31K (N, = 260 kH).

3) OnpenensieM MJIOTHOCTb YCTAHOBKH OCHOBHOH Kpenu: n >
= P/N; > 478/280 > 1,8. Ilpuinmaem n = 2 pambi/m.

4) Broi6HpaeM CpeacTBa YCHJEHHS OCHOBHOH KpenH Ha OCHOBAaHHH
pacueta cmeiieHuil nmopon no ¢opmyJe:

UKp = Uo. Kp + [JlepkskkkaKTy
rae Us wp =397 MM, U, =100 MM, k=1, k=1, k= 10,5;

kakr = 1.

Hwveem: U,p, = 397 + 1000-1-1-0,5-1 = 897 mm.

5) CymMapHylo pacueTHYI0 Harpy3ky Ha Kpenb BHIpaGOTKH ofnpe-
ZessieM 3a Becb CPOK CayxObl coriachHo n. 10 no seanuune Uyp =
= 897 mMm. Py = Pikokn,b; Py = 144-1,1.1.4,12 = 653 kH/m.
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6) Tl10THOCTb 7y YCTAHOBKH CPEACTB YCHJIEHHS OCHOBHOH Kpelu
(Metanauueckue crofiku, N,, = 250 kH) onpenensiem U3 BeipaxkeHHs:

Py — nNg 653 — 2-260
] ;N =

= %0

> 05 c1/m.

7) Tlposepsiem KMII-A3 no nogatiuBocTH:
A = Uspkockyc; 400 > 897-0,75-0,9; 400 << 605.

Kperb no nomaTtiuBOCTH He yroBJjeTBopsieT. Heo6xomuma KMII-A5.
8) CmemeHus1 nopoj, MOYBLI B NorauiaeMoit BeipaboTKe (B ciayuae,
npumeHenusi BIP) onpenensiior no ¢opmyae:

Unq == Uo‘ Ay + Ulepks(l - kk)kaxn

rhe Ug ny = 159 MM, U; = 1000mm, kyy = |, ks = 1, by = 0,5, kaxr =
= 0.4 (ans nousnl npu BLIP):

Upw =159 4 1000-1-1-0,5-0,4 = 359 mm.

TlpoBeseHHOE TEXHHUECKOE MeponpHsiTHe OGecrneyHBaeT COXpaHe-
HHe BbipaGOTKM B 3KCIUIyaTALHOHHOM COCTOSIHMH, MapaMeTpbl Kpe-
nu — 2 pambl KMI1-A5 u3 CBII-22 ¢ Hoxkoit 700 MM M ¢ 3aMKOM
3I1K, cpenctBa yCHWIEHHA — MeTasjiHuecKHe CTOHKH H3 pacyeta
0.5 ¢T/M NOA NPOroH.

9) Conocrasnssi Ta6u. 34 1 JaHHbIE PaCCMAaTPHBAEMOro NpHMepa,
BHAHMM, 4T0o npumeHeHne BIIP nosBoasier Bmecto kpenn KMII-AS
¢ Hoxko#i 900 mm u3 CBII-22 ¢ 3amkom 3IIK u n = 2,5 pambi/m
npumensite KMIT-A5 ¢ Hoxkkoit 700 MM (n = 2 paMbl/M), HO CO CTO#-
KaMH ycuJeHust u3 pacuera 0,5 ¢T/M mon NMporox.

3. BBIPABOTKA, COXPAHSIEMAS [J1S1 TIOBTOPHOI'O HCIIOJIb30OBAHHS

Ycanosusa: H=1200 M, MomwHocTs niacra [,8 M, KpoBas
njacta NPeAcTaBNeHa cJOeM Nopoabl NpouHocTbio 22 MIla (R, =
= kR = 0,9-22 = 20 MIla), ero MomHocTh Haj BbIpab6oTKOH 2,7 M.
Boipa6oTka mupuuoi 4,12 M, BbicoTolt 3,6 M IKCn/yaTHpyeTC OLMH
rop A0 BJuAHMA [-ro oudMcTHOro 3a60si H OAMH TOA NO MNOTalUEHHS
2-M oyHCcTHbIM 3a6oem. 3a |-M ouucTHbiM 3a60eM BbipaGOTKa oxpa-
Hsercst opraHHof kpenbio. OCHOBHAst KPOBJSi TPYAHOOGPYIIAIOUIASICSA.
Jns yayuynieHust ycaoBHE MOLepKaHHsI BbIpaGOTKH BOJb Hee Mpo-
BOAAT OTCEYHOE TOPMNEIHPOBAHHE KPOBJIH.

Pemenue: 1) Bboi6op OCHOBHOI KpenH NPOBOAAT HA OCHOBAHHH
cmeweHuit nopox kposau. [lo ananoruu ¢ mpumepom 2 umeem:
KMII-A5 u3 CBII1-22 ¢ Hoxkoit 700 MM, 3amok 3I1K, n =2 pambi/m.

2) BolGop cpeactB ycuJEHHS NPOU3BOAAT HA OCHOBAHHH CMe-
uteHH# nopoa no gopmyae:

(jxp = Uo. Kp + Ulkxpkskxkaxn
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rae Uo xp = 397 MM, U, = 1000 MM, ko = 1,2, ks =1, k= 0,5,
Ear = 0,55 (mnsa kposau), Uy = 397 41000-1,2-1.0,5-0,65 =
= 804 mm.

3) CymmapHyo Harpy3ky Ha Kpenb BbIDaOOTKH ofpejesseM 3a
Bech CpOK ciyxO6bl corsiacuo n. 10 no Besnuure Uy, = 804 Mm. P =
= Pikoknyb, Py = 138-1:1-4,12 = 568 kH/m.

4) TInOTHOCTb YCTAHOBKH CPEACTB YCH/EHHS OCHOBHOH Kpenu
(mMetannnuyeckue croiiku, N, = 250 xH) onpeaensieM u3 BhHIpaKeHHsI:
Py — nN; 568 — 2260 48

> > > 019 cr/m.

m= 350 250

[Mpunumaem n; = 0,5 cr/m.

5) Bni6op cpencTB ycuJeHHs] NO3aAH 1-ro OYHCTHOrO H BHEpeLH
2-r0 OYKCTHOro 3a60si IPOH3BOAUM Ha OCHOBAHHH pacyera cMeliieHHH
nopo 1o cgopmy.Je:

pr = U.. xp 1= (2Ulkl( + mkoxpkfl)kxpkskaxh

rae Uq «p =397 MM, U; = 1000 MM, k= 0,5, koxp = 0,2, k; =
= 0,75 (cm. Tabn. 15), kv, = 1,2, ks = 1, kaxr = 0,55.

Uwp = 397 4+ (2.1000-0,5 4 1800-0,2-0,75)-1,2-1-0,55 = 1235 mm

6) OmpenessieM CyMMapHYI0 Harpy3ky Ha Kpenb BbIpaGOTKH NoO
BesquunHe Uyp = 1235 mm: '

Py = Pikokapb = 163-1+1-4,12 = 672 xH/m.

7) OnpenensieM KOJHYECTBO CPEACTB YCHJIEeHHA Ha | M BhIpa-
60TKH
Py —nN; | 672 — 2.260 152

n TN =>—"— """ > __——< > 0,6 ct/Mm.
S2

ne = 350 = 550

Ha yuactkax /[, u [3 Hago ycraHaBauBsaTb nofg mnporod 1 cr/m.

CrnenoBarte/bHO, B pacCMaTpHBaeMbiX ycJoBHsAX npH H = 1200 m
1 R. = 20 MIla 3kcnjyaTalHOHHOE COCTOSIHHE NOBTOPHO HCTOJIb3ye-
MOH BLIpAaGOTKH NpPH OTCEYHOM TOpPNEAHPOBaHHH obecneynBaercs
CEYIOUIHMH TEXHHYECKHMH pelleHHsIMH: OcHOBHasi kpermb — KMII-AS
u3 CBII-22 c Hoxko#t 700 mM, 3amok 31K, n = 2 pambl/M, cpeacTBa
yCHIeHUs1 — Brepend l-ro ourcTHoro 3a6osi — MeTaHyecKue CTOH-
K4, n, = 0,5 ct/M, no3agu 1-ro 1 Bnepear 2-ro OUHCTHOro 3aGost —
MeTaJlJIHYeCKHe CTOHKH, ng = | cT/M.

8) TlpoBepsieM npuHsATHIE CPEACTBA KPEIVIEHHS MO MOAATAHBOCTH.

A = Ugpkockyc; 700 > 1235-0,7570,7 > 650 mMm.
TlpuHATast Kpenb ¥4 CpeAcTBa YyCWJIEHHS YIOBJETBOPSIOT Tpebo-
BaHHSIM MOLATIHBOCTH.

9) ConoctaBasas taba. 36 gas H = 1200 m, R. = 20 MIla npu
cpeaHeoOpyHIAIOIEACS KPOBJe M NOJy4eHHble B MpHMepe NaHHbIe
(a1 TpyaHOOGpylIalollecsl KPOBJH) BHAHO, YTO TNpHUMEHEHHe
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OTCEUHOro TOpMEeAUPOBAHHMS Mo3BoJsisier Bmecto 2,5 pam KMII-A5
c Hoxkoit 1200 mm ycranasjiuBaTe KMII-A5 ¢ Hoxkoft 700 Mm
TIIOTHOCTBIO 2 pambi/M, HO C yCHJIEHHEM B 30He /| cTOHKaMH H3 pacuera
0,5 ct/m. B sonax [, u /3 BMecto 1,75 ¢T/M MJIOTHOCTb YCTAHOBKH
MeTaJllIHYeCKHX CTOeK yMeHbluHJach ao 1 cr/m.

10) CmeuieHdss mopox MOYBbl B MOBTOPHO HCMOJNb3yeMOH Bbipa-
60Tke

Urm = Uu.nu + [ZUIU - kx) + vlfl ikxpkskam’
rae ka a8 nousbl pasHo 0,35.
Uo wu = Us wik uksks = 1600-1-.0,62-1-0,4 = 397 mm,
Ugw = 397 4+ (2-1000-0,5 4 114-12)-1,2.1.0,35 = 1392 mwm.

[1) TTepBoHauasbHasi BbICOTA BhIPAGOTKH ¢ 3,6 M yMeHbluujaach
Ha 1,4 40,65 = 2,05 M. Tpebyemas [1b Bbicora BeipaboTku (He meé-
Hee |,8 M) moxer GbiTb COBJIONEHA NPH NMOJAPbIBKE MouBbl Ha 250 mMm.

4. BbIPABOTKA,
MPOBOOAWMAS BITPHUCEUYKY K BbIPABOTAHHOMY TMPOCTPAHCTBY

Yecanosus: H = 1200 m, mowHocts naacra 1,8 m, Kposas,
mjgacta npeacrasieHa caoeMm nopoiabl (R. =20 MIla, m = 2,7 M
HaA Bblpa6oTkoH). OcCHOBHast KPOBJA — TPYAHOOOPYILAKOUIASCA
(m = 10 ™, R. = 86 MIla). liupnuna seipaGotku 4,1 m, Boicota 3,6 M.
BolpaGoTka MnpoijeHa C OCTaBJIEHHEM LeNHKa yrisi LWHPHHOH 2 M.
B BbipaGoTKe MPOH3BOAAT OTCEUHOE TOpNEAHPOBAHHE.

Peuwenue: 1) Builbop ocHOBHOH Kpenu npou3BOAAT Ha OCHOBA-
HUM cMeuteHHH nopon kpoBau. IlockoibKy B KpoBje 3aJjeraeT CJIOH
c1abblX MOPOA MOHULHOCTBIO Gosiee 2 M, TO pacdeT BeAyT Mo R =
= 20 MIla.

(J(’) Kp = ((J}’xp + QU:))k/k,\kh- HPH kK == 0.5 (j(,) Kp — U(’) ny - Ué Kkp —
= (360 4+ 2-117)-1-1-0,5 = 297 mm.

2) TIlo Beanunte U, «p = 297 MM onpenefsieM pacueTHyio Harpyas-
Ky P = P%,kuypb. Nmeem P =87.1,0.1-4,1 = 357 kH/m. Tlpunu-
maem kpenb KMIT-A3 u3 CBI1-22 ¢ 3amkom trvna 3TTK ( N = 260 xH).

OnpegesisieM NJOTHOCTb YCTAaHOBKM Kpenu: n == P/Ns, n >
> 357/260 = 1,37, npunumaem n = 1,43 pambi/m.

3) Mo dopmyne Uiy = Us «p + Ulkpkskik'kar  Olipeaensiem
Ukp = 297 4 1080-1,2-1-1-0,5-0,55 = 653,4 mm. [To U, = 653 MM
onpeneiseM CyMMapHYIO pacyeTHyI0O Harpy3ky Ha OCHOBHYIO Kpefb
H cpeactBa ee ycuiaeHusi. Mmeem P, = 125.1,0-4,1 = 513 xH/m.

OnpenensieM NAOTHOCTb CPEACTB YCHJICHUS KPEiu:

P —nhN; | 513 — 1,43-260 141

n = N n = 30 > — > 0,56 cr/m.

250
[Tpunumaem n; = 0,71 ct/m.
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4) TlposepsieM Kpenb no noxatauBocTH: A = 400 > 653-0,84 X
X 0,83 = 455 mm. Kpenb He ynosieTBopsier TpeGoBahusim. Heo6xo-
aumo npunuMath KMII-Ab ¢ Hoxkoit 700 MM u3 CBII-22.

5) OnpenesnsieM cMeLleHUS TOPOJA NOYBBI

Ux,w = Ug ny + ljkapks(l - kk)k,kaxn

rae Ubiny = 297 MM, U{ = 1080 MM, ke = 1.2, ks =1, ki = 0,5,
kR =1, kaxr = 0,35.

HUmeem Uf, = 297 4 1080-1,2-1-0,5-1-0,35 = 465 mm.

6) TlpoBexeHHOe TeXHHUECKOe MepONpHUsiTHe oGecrneynBaer coxpa-
HeHHe BbipaGOTKH B 3KCIUIyaTalHOHHOM cocTosiHuu. [lapamerpni kpe-
nu: 1,43 pambi/m KMIT-AS5 u3 CBII-22 ¢ Hoxxko#t 700 MM, ¢ 3aMKOM
3IIK # ycuseHue Kpenu MeTANJIHYECKHMMH CTOHKaMH M3 pacueTa
0,71 ct/M. 3a cueT yMmeHblLeHHS NYYEHHs TIOYBBI BBICOTA BbIPAGOTKH
cocraBHT 3,6 — (0,465 + 0,455) = 2,68 m.

Ecan 6b He NpPOBOAHIOCH OTCEYHOE TOPIEAHPOBAHHe, B BhIpa-
60TKe ciefoBano Obl yCTaHaBJHBATh Kpenb U3 pacuera 1,67 pambr/m
n cToiiku muoTHocThio 1 cr/mM. [lyuyenue nopoxn mouBbl coctaBusio Gbi
945 mm. O6uwee ymeHbLIEHHE BBICOTHl BbIPAGOTKH PaBHAIOCH Obl
1600 MM, a BbicoTa BbipaboTKH — 2,0 M.
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OTJTABJIEHHE

. OBJIACTb M ¥CJIOBHS NMNPUMEHEHHS MHCTPYKLHH .
I
I

OCHOBHBIE HCXOAHBIE JAHHBIE U PACYETHBIE ITOJIO)KEHUS
PACYET IMTAPAMETPOB PAMHOM TIOJATJ/INBOY KPEITH B Bbl-
PABOTKAX BHE BJIMSIHMS O4HMCTHbBIX PABOT .
PACYET MAPAMETPOB PAMHOH MOJAT/IMBON KPEMH BbIPA-
BOTOK, PACITOJIOXKEHHBIX B 30HE BJIMAHHA OYHUCTHBIX PA-
BOT HA I10JIOrvX W HAKJIOHHbIX ITJIACTAX .

. PACYET NMAPAMETPOB PAMHOH TIOJATJ/IMBOH KPEHI/I B BbI-

PABOTKAX HA KPYTOHAKJIOHHBIX U KPYTBIX ITJIACTAX .

PACYET IMTAPAMETPOB PAMHOHY [TOJIATJIMBON KPEIIHU B Bbl-
PABOTKAX, NMPOBOOWMBIX B PA3I'PY)KEHHBIX 30HAX, IOJ
WJIK HAJL KPAEBBIMH YACTSIMH U UEJIMKAMMH YTJI4 . .
PACHYET IMTAPAMETPOB PAMHON TIOAATJ/IVBOW KPEIU BbIPA-
BOTOK, MPOBOJHMBIX B CJIABbIX HEYCTOMUHBbBIX [TOPOIAX

PACHET CMELLEHHWH TMOPOJL NMPU AKTUBHOM YITIPABJIEHUH
I'OPHbIM JJABJIEHHMEM B BbIPABOTKAX .

NMpuaoxenne 1. XapakrepHCTHKA PaMHLIX HOAATAMBLIX Kpene#

1. TlepeueHb paMHBIX METaIHYECKHX Kpeneid .
2. ITapameTpbl MeTaM/IHYECKHX MOAATIHBHIX Kpened .

3. TTapaMeTphi MONATAHBHIX COOPHDLIX KeJe3066TOHHBIX erneﬁ (no maHHBIM
HUT um. A. A. CkounHcKoro) . Coe e

[Tapamerpsl cmewaHHOA Kpenu (MO AaHHBIM Ky3HI/IYI/I)
. Napamerpw nepeBsinHOH Kpenu .
. TlapameTpnt CPeACTB YCHAEHHS Kpery .

. TlapameTpsl cnoco60B aKTHBHOTO YNPABJEHHs FOPHBIM JaBJIEHHEM H 06
JIaCTb HX NpPHMEHEHHs . e

~N oo

Npaanoxenue 2. MNpumepn BpI6Opa THIA H NAPAMETPOB KPeneH B Bbi-
padoTKax . . L. ..

|. BeipaGorxa, npoBoiumasi BHE BJMAHHSA OYHCTHBIX PaGOT B YCIOBHAX
HOJJOrOro NnajeHus e .o
. Bripabotka, npoBoaumas no Oﬁp)’mEHHblM ﬂOpOllaM . Lo
BripaboTka, mnorainaemMasi 3a OuUMCTHBIM 3aboeM OAHHOYHOW JaBbi
Buipa6oTka, npoBoHMasn BNPUCEUKY 6e3 OCTaBJIEHHS YrOJgbHOH MOJIOCHE
. BripaboTka, coxpansiemasi Jist TIOBTOPHOrO HCNOb30BaHUS . .
CnapeHHble BbIPAaGOTKH, NMorauiaembie ¢ onHOBpemeHHuM H3BJIeUEHHEM
eaHka yrJiasa . - . . ... . . e . P ...
7. CnapenHble BLIpaOOTKH, pas/ieieHHbie nopo,ru-xon NoM0COH, co31aBaeMOH
BO BpeMSsi NPOBEAEHHS, HCTOJb3yemble NPH OTpAGOTKE BTOPOH JsaBHI

8. Boipabotrka, nposoauMasi (odopm.sieMasi) 3a OUHCTHBIM 3a60eM B Bbl-
paGoTaHHOM NpPOCTPAHCTBE e .
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9.

10.
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20.

21.

22.

23.

.Bbipa6otka, npoBoAumMasn (odopmisieMasn) 3a O4UCTHHM 3a60eM H coxpa-
HfieMasi NS OBTOPHOTO HCTMOJb30BaHHUS .

Buipa6oTka BHe BJIHSIHHSI OYHCTHBIX paGoT B ycnoanﬁx prToro najeHus

ButpaboTka, moramaemasi 3a OUHCTHBIM 3aboeM B yCJ'lOBldﬂX pr'roro
nafeHus

. Boipaborka, npoBojiMasi Bnepeik 336071 NaBbl 1 coxpauﬂeman 32 HHM

Ha BECb CPOK ca1yK6bl BHEMOYHOIO YUaCTKa B YCAOBHAX KPYTOro HaleHHs

. BeipaGoTka, npoBoaumas Biepea 3a60s1 H coXxpaHsiemMast 3a HHUM ¢ nocie-

NYOUHM NOBTOPHBIM HCNOJb30BaHHeM TIpH oTpaboTke HHiKeseXkaulero
3Taxa (MOA3Taxka) B YCJOBUAX KPYTOro Nai€HUS .

. Boipa6oTka, npoBoinMas Bnpﬂceuxy K Bupaﬁo'raunomy npocrpaucnsy

B YCJOBHSAX KPYTOr'O NafeHust .

. Buipa6otka, nposofumas (o¢)opM.nﬁemaﬂ) 33 OYHCTHBIM 3a60eM H mos-

LepKHBaeMas B BLIPaGOTaHHOM npOCTpaHCTBe B ycnoanﬂx prroro
najgeHus .

. Bripa6oTka, npoBoauMas BMepeln OUHCTHOrO saﬁoa 1o 3aBa.ny (oépy

LWeHHBIM IOPo1aM) H rnoddepxnsaemas s BblpaGOTdHH()‘M npOCTpaHCTBe
B YCJOBUSIX KPYTOro naieHus .

. BbipaGoTka, npoiiaennas B pasrpykeHnHO# 301e OT Ha,Lpaﬁon«u H Lot a-

waeMas 32 OUHCTHHIM 3360eM OIHHOYHOMR J1aBLl .

. Boipa6oTka, npofilennasi B pasrpymeHHOH 30HC OT no.lpa()(m\n " no-

TaulaeMasn 3a OYHUCTHHIM 3a60eM OJHHOUHOMN 1aBbi . . . . .

. Buipa6oTka, npon1eHHas W NoJL1ep:KHBaeMasi NOL KPAeBOH 4aCTbIO Bbl-

uleseKaluero miacrta W norailaeMasi 33 OUHCTHLIM 3a0oeM OLHHOUHOH
AaBbl
Boipabotka, ﬂpOMl{GHHdﬂ ¥ [10/1ePKHBACMAS HAA LleJMKOM YIS, 0CTaB-
JEHHbIM B HH)KeJexaluem IyacTe, U norawiaemast 3a OYHCTHbIM 3a60eM
OAHHOUHOR 1aBbl e . ..
Bupaﬁon\a NPOBOAMMAS BHE BAMSHHA OQUHCTHBIX paﬁoT B c.naﬁhlx He-
} CTOH4YHBBIX noponax (Ha Gypoyro.nbuux waxrax ﬂHenpochoro Gac-
cefiva) . . .o .
Buipaborka, uponommaa B cnaﬁux Heycronquaux nopojax u noratae-
Masi 3a OYHCTHHM 3a60€M ORWMHOYHOA JaBbl Ha LiaxTax 3anagHoro
Jlon6acca

Bripa6oTka, nposoaumas B cna6ux Heycmuqusux NOPOAAX BNPHCEUKY
K BHpa6oTaHHOMY NpocTpaHcTBy Ha wWwaxTtax 3anaasoro’ [lonGacca

Mpuaoxenne 3. MeroaMka pacuera CMEUieHHR NOPOA NOYBH .
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BbtpaGoTKH BHe BAMSIHMSE OYMCTHBIX pa6oT .
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BoipaboTkH, NOBTOPHO UCMOJb3YEMbie H NOTalllaeMbie 33 2-M OUHCTHLIM
3atoem

BulpaGoTkH, npoBOoAsiMbie BAPHCEUKY K BupaGOTaHHom IPOCTPAHCTRY
BoipaboTky, npoBoiuvbie (odopuasieMble) 3a OUHCTHLIM 3a60em .
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Bripabotka, noraiaemas 3a ouHCTHHIM 3a00eM D1HHOYHOM AaBbi .
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YIK 622.281.5:624.046

Huctpykuus no BbGOpY PaMHbIX NOAATAMBLIX KpeneH TOpPHBIX
supaGotok. U3x. 2-e, nepepa6. u non. — CI16, 1991, — 125 ¢. HUH
ropH. reoMeX. H MapKLIeAA. Aena).

TOPHBIE BbIPABOTKH, BECUHEJIMKOBLIE CITOCOBLI OXPA-
Hbl, CMEIHEHME [10PO[, TIYYEHHUE, ITOJAT/IMBAY PAM-
HAs# KPETIb, CONTPOTUBJIEHME U NNOOATNIMBOCTD KPEfIH,
CI10COBbI AKTUBHOT'O YIPABJIEHHUS KPOBJIEH

PernamentupoBan nopsaok pacuera M BhiGopa Kpeneil BuipaGo-
TOK YTOJIBHBIX IIAXT, HAXOASILUMXCH BHE 30HBI H B 30HE BJIHAHUSA
O4HCTHBLIX PabOT npH pa3paldoTKe OAHHOUHBIX H CONMKEHHBIX TOJIOTHX,
HaKJIOHHbIX, KPYTOHAK/AOHHBIX K KPYThiX njactoB. B coorBercrBHH
¢ aauHoit Muctpykuuelt Bo BHUMU paspaborana nporpamma anst
3BM. Ilpumenenne HHucTpykunu o06s3aTe1bHO HAa BeeX YroJbHbIX
maxtax. C BBOAOM ee B leHcTBHE OTMeHseTcst IHCTpyKuusi no BuGopy
pPaMHOH METa/IHYeCKOH NOLATAHBOR Kpenu ropHbix Bbhipabotok (J1.:
BHHUMH, 1986).
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