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BBE./IEHHWE

B Hacroswed HHCTPVKUMH PCIIaMEHTHPOBAH NOPSiI0K BbIGOpa He-
cviuel ¢noco6HOCTH, MJOTHOCTH H HOLATAHBOCTH DPAMHON MeTa -
YeCKOH Kpenu ropHbiXx BbIpaGOTOK IIPH NPOEKTHPOBAHHH, CTPOUTENbCTBE
n 3Kenayartalinn maxt Munyraenpoma CCCP.

Mucrpykuusa cocraBnesa BHUMU ¢ yuactuem U1 um. A A, Cko-
yuHckoro, Munyraenpoma CCCP u [Nocroprexnaazopa CCCP Ha ochHoBa-
aud CHull 11--94-—80 «[loasemubie ropusle sbipabotkiy (M.: Crpoitnsaar,
1982);, «PykosogcrBa no MpoOeKTHPOBAHHIO MOA3EMHBbIX [OPHBLIX Bbi-
pa6oTok M pacuety kpenu» (M.: Crpoituzaar, 1983), «Ykasaunuit no pa-
[LHOHAJBHOMY PACNOJ0XKEeHHIO, OXpaHe i NOLAEPIKAHHIO TOPHLIX BLIPAOO-
TOK Ha yrojbHbix iwaxrtax-CCCP» (JI.. BHUMM. 1985) u «Ilporpec-
CHBHbLIX MACMOPTOB KPEMAECHHS, OXPaHbl ¥ MOIAePKAHHA TOATOTOBHTE 1h-
HbIX BbIPAGOTOK MPH OGeCUC.IHKOBOH TEXHOJOTHH OTPAGOTKH \VIOJIbHBLIX
naacroe» (JI.. BHUMUM, 1985).

[Tpu Nonb30BaHHKH HHCTPVKUHEH HEeOOX0AHMO COBMOAaTh TPEOOBAUHIS
M0 TeXHOIOTHH BO3BELEHHS KPerd BuipaboToK, 3. 10KeHHbie B «OTpac.e-
BOH HHCTPYKUHH MO MPUMEHCHHIO PAMIbIX H AHKEPHLIX KPelledt B HOAIOT(-
BHTE/bHBIX BbIPaGOTKAaX VIOAbHbIX M caaHuessix waxr» (M. HIUT nw.
A. A. CkounHckoro, 1985).



[. CCHOBHbBIE HCXOJ1HbIE JAHHbBIE
H PACYETHDLIE MOJIO)KEHHUA

. MHCTPYKILHS PacnpoCTPausACTCs HA BCE TOPU3OHTAAbHDIC H HAKION-
HLIC BLIPAOOTKHM LIHPHHOH B CBeTY He 6ogee 6 m 1t ceuennem po 20 m? ¢
TO66IM PACMONOAKCHHEM OTHOCHTEILHO 3aJerainsd nopoa NpH oOLIYHLIX
cnocobax NpoxXoikKH H Kpenaenus BbipaboTok; Ha ray6uxax no 1500 m;
IpH PA3JHUYHBIX CHOCO6AaX OXPaHbi BbipaOOTOK.

[Tpumeuanune. HHCTPYKUHS He pPACNpOCTPAHACTCA Ha BHPAGOTKH B MHOro-
JleTHeMep3JbiX 110poAaxX € 3anONHEHHLIMH JbAOM TpPEILHHAMM.

Ecan venoBus nposeieRHst BbIpabOTOK OTAHYAKTCS OT YKa3aHHbIX,
ro BuIGOP MeTALINYCCKOH NOAATIHBON Kpenu A10MKeH ObiTb OCHOBAH Ha
ACHCTRVIOHIMX A 3THX VCJAOBHA HOPMATHBHO-MCTOIMYECKHX JIOKV-
MeHTaxX, a MmpH HX OTCYTCTBHH -— HAa PEKOMCHAAUHAX CMEUHANH3UPOBAH-
Abix W TtexHoaorndeckux HUHM Munyraenpoma CCCP.

2. [lpu onpexesexnud cedeHusi BCceX BbIpabOTOK B HPOXOAKC cAedyeT
VUUTBIBATDL ONpeaeasieVble 10 1aiioil MHCTPpVKitHH BeqHUUHbl CMellleH|
HOPOA 110 KOHTYPY 38 BCCb CPOK CIVKOLI BhIDABOTKH (Kak BHE BAMAHUA.
Tak U B 30He BJIUANHSA OYHCTHLIX pPaboT).

3. [lopsizox BoIGOpa paszmepOoB CceyeHUHd W pacyeta napameTpos
paMHOH MOAAT.IHBOH Kpenu s KOHKPeTHOM TOPHOH BbLIpaGOTKH cJe-
AYIOULNWH:

1) BuiGupaloT pa3mepbl NONEPeYHOro ceueHHs BbIpAGOTKH B CBETY ¢
Yy4eTOM HeOOGXOAHMbIX TPCOOBAHUIA MO YCJIOBHSIM TPaHCIOPTA, BEHTHAA-
ILHH, BOAOOTJIHBA H OOGIIMX KOMIIOHOROYHBIX pelleHHil;

2) npuOAHACHHO ONPCLEISAIOT pasMepbl MOMNePeUHOro CeUeHHsl Bbi-
paboTKH B NPOXOAKC € VUCTOM TOTILHMHLL WM MOJAATIHBOCTH KpelH, 3a-
6YTOBOUHOrO MaTtepiaaa. das 3Toro vBe1MUHBAIOT NPHHSATbIE pas3Mepbl
MONCPeYHOro ceuenid BuipaboTKi B cBeTy no niipuie wa 0,6 m, 10 suico-
te — Ha 0.5 m:

3) pacCuMTHIBAIOT OXKHAAeMble cmellennss nopoa andgpepenunpo-
BAHHO B KPOBJe, GOKAX H MouBe BLIPAGOTKH C yUeTOM BJHSIHHH reoJo-
FHUYECKHX M FOPHO-Texuuyecknx ¢akropon. Metoauka pacuera Hajoxe-
Ha jaJaec;

4) N0 BeAHUMHC MAKCHMAJIbHLIX CMCHICHHA MOPOA HA KOHTYype Bbi-
PaGoOTKH onpeaensioT HOPMATHBHYIO W PACYeTHYIO HATPY3KH Ha Kpellb,
BLIGHPAIOT €€ THIT, KOHCTPYKILHKIO H ¢ yUeToM Hecyiel cloco6HOCTH OQHOH
PAMBI KPeIM PACCHHTBHIBAIOT MIOTHOCTb YCTAHOBKH,

5) Ha oCHOBe pacyeTa CMENLeHHs HOPOA HOUBBE ONPEACIHIOT, CACAYeT
JH IPUMEHSITH Kpetth ¢ 00paTHbIM CBOAOM. Ecan cvetiennst HOpoa nousw
6osiee 500 MM, TO HEOGXOAMMO YCTAHARIMBATL KPEIH ¢ OOPATHBIM CBO-
JIOM HIH HPHMEHATH APYIHe MepONPHSITHS 110 yMEHbUICHHRIO CVEHeHHI
HOUBLI (AHKEPOBANHC, YIIPOUNCHHE NTOPOA, PA3rpy3Ka MaccHBa M T. 0.);

6) ¢ yueToM OXMHAACMBIX CMEULEHHH H IVIOTHOCTH Kpelld, a T4KXKe
JONOMHUTENLHLIX MEPOUPUSITHH 110 YMCHBILNCHHIO CMEULeHIE 10pon onpe-
AEJSAIOT PACUETHYIO HOAATIHBOCTL A KpellH H OKOHYATCIbHO YCTAHAB/H-
BAKT HEOOXOLHMBIC PA3MePBl CCUCHHSI BHIPAGOTKH B IPOXOLKE TYTEM YBC-
JTHUCHUS DA3MEPOR B CBOTY HA BeJuyuny A;
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7) no KelCTBYIOILHM B HACTOsILLIee BPEMSl THNOBLIM [1POEKTam Bbipabo-
TOK € yueToM TpebyemMblXx pa3MepoB B CBETY M B Npoxoake BblbHpaloT
nanbojee 6NU3KOE THIIOBOE ceueHHe BblpabOTKH.

4. PacueTHylo rilyOGHHY pacnonoxeHust BbipaboTkH H, 0T NOBEPXHOCTH
NMPUHAMAIOT PABHOM IIPOEKTHOMY 3HaueHHIO H, a B YCJAOBHSIX MeCTO-
poxnenuit ['pysun, Tllpoxonbescko-Kucenesckoro paioua, [lpumopbs
H APYIHX — I/l yUaCTKOB BblpaOTOK, MMPOBOAMMbBIX B 3aMKaX CKJa40K
pagnycom meHbuie 100 M H nox ckJIOHAMH TOp € KPYTH3HOH CBbIle 45°.

= |,6H. (1

5. Pacuernoe conpoTuBaeHue caoes NOpoad B MaccHBe R, onpenenseT-
C51 C YUCTOM HapyIUIeHHOCTH MaccHBa 1o popmyJie:

Rei==R/K,, (2)

rae R, —- cpennee 3HayeHHe COMNPOTHBJACHHUS CJ0eB NOPOR B obpasie
OJIHOOCHOMY C>KaTHIO, YCTAHABJHBAEMOE [0 pe3yabTaTaM MCNbITAHUK
(npu onpenesenHyd NMPOUHOCTH MOPOJL C NOMOWbIO KO3 dHUHEeHTa Kpe-
ntoctd no M. M. Tlpotoabakonoy | Heoﬁxonnmui’{ nepecder B MIla ripo-
uzBoaAT no gopmysae R, =10f); K.— xoabuuHeHT, YUHTHIBAOILH
NONOJMHHTENbHYK) HApYIIEHHOCTh MACCHBA 1I0POA MOBEPXHOCTAMH 6e3
cuenaenus, aubo ¢ Manoi CBSIZHOCTLIO (3ePKana CKOJbXKEHHS, TPeLlnHbI,
TIHHHCTBIE NMPOCAOH W T. I1.).
Jast ropHbix BbIpa6oToK 3Hauvenust K, onpenessiioT B 3aBHCHMOCTH
OT TEKTOHHUYECKOH HAPYLUCHHOCTH MeCTa HX PacloJOXeHHs, B COOTBETCT-
BHH ¢ Taba. 1.
Ta6aunua |

XapakTepucTHKa TEKTOHHYECKOH HapYHIEHHOCTH MECTa pacnonoXKeHnst BHpa6oTki | K,

[nuxaTheHble Hapywedns ¢ paauycom Goaee 300 M; UM AH3BLIOHKTHBHbIE Hapy-
WEeHHS HA paccTosHKH cable 4N (N — HOpManbHas amnnmyna HapyleHuit, M),

T. € BHE 30Hbl BJHSIHHA HapyuwieHu# . . 109
INankatuBHble Hapywenus ¢ paanycom ot 300 10 100 m HIH 30H BAHSHAR 13D
IOHKTHBHOTO HapylLIeHHsl Ha PACCTOSAHUAX OT HerooT 4N 0 IN . . . . | .1 0,6
HenocpenctseHHo B AHIBLIOHKTHBHBIX HADYWIEHHSIX HA PAaCCTOSHUSIX OT HHX
mewee N . . . . . . O . . . . . . L o . . . . . . .. .03

6. [Ipu onpepenennu R aasa BuipabOTOK, PACNONOXKEHHbIX B 111aCTHY-
HBIX TJAHHUCTHIX Nopoaax, Beanduny K. ciegyet npuuHmMarth pasHol |.

7. B cnyuyae 06BOAHEHIIOCTH BLIpabOTOK (Kanex, 3aTomjaeHlie, nepe-
MyCK BOAbI ¥ T. I1.) CHHXXE€HHE COMPOTHBJAEHHS NMOpoa B oOpasue 3a cuet
BO3AEHCTBHA BJAATH YUHTLIBAIOT NYTEM YMEHLIICHHA IPOUHOCTH R necya-
HHKOB Ha 209, aaespoantos ua 40% wn apruaaurton ua 50%.

8. PacuertHoe coOnpoTiBaIeHHe TMOPOL CKATHIO Re 10 KOHTYPY I10-
[IePeUHOrO CeyeHHs BbIpabOTKK ONReaCASIOT ¢ YUeTOM BCEX BMEULAIOILHX
BbIPaGOTKY CJI0€B ([11aCTOB) MOULHOCTBIO Gogee 0.5 M, 3a’eralouiix Ha
pacCTOsIHUAX OT KOHTYPa CeueHHs BbIpahoTKIl B KpoBae 1,5b, s nouse 15,
rae b — wHpuHa BuIPAGOTKH, M, @ B HOKAX 11PH NTOJOTOM H HAKJOHHOM Ila-
NEeHHH 110 BbICOTe BbIPAGOTKH, NPH KPYTOHAK.TOHHOM H KPVTOM - - Ha pac-
crosinuun 16 (puc 1).
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Puc. 1. Cxemul K Onpenenentio pacyeTHOro CONMPOTHRIACHHUS nopoa CXAarTHio:

@ — I0N0TOR NajfeHHe; 6 — HAKJAOHHOE H KPYTOe

JLst CMeXIBIX CJ0CB, 34JCTAI0ULIHX 11O KOHTVPY NOIEPeunioro ceyeins
BhIpaBOTKI, ¢ H3MEHYHBOCTLIO R B npeacaax 10 30%, npHHEIMAIOT CAHHOE
1A BCEH BIPAOOTKH YCPCAHCHUOE 3HAUCHHE PACUETHOTO CONPOTHBACHUSA
HOPOA CHATHIO, ONPEANACMOe 1o GopMyie:

Rc‘.lﬂzl ']L Rc?’”’_’ + . + Rc.n’”n
my + my + ...+ m, '

rie Re, .... Ren - pacueTHOe CONPOTHRIEHHE CA0eB nopoa cxatnio. Mlla;
My, .... A1, -— MOULHOCTE C.10€B MOPOL. M

[Ipy H3mMeH4HBOCTH PACUETHOrO COHPOTHBJACHHSI MOPOL CXKATHIO B
KpoBJe, 6OKax w11 1nouse BbIpaboTKi cBbiiie 309, 3nauenne R, onpene-
asior 1o gopmyae (3) oraeabHo no yiementam BLIpaboTkH (KpoB.e,
Gokam L noyse). PacueTHOC CONPOTHBACHHE NOPOA B KPOBJIE H MOUBE
ONPEAeSIOT ¢ VUCTOM ITPOYHOCTH NMOPO, 3aJjeraloiunx B 60kax 10 BbhicoTe
BLIpaboTKN.

ILas BLIpaboToK, NPOHAEHHBIX O NMPOCTHPAHUIO B YCJIOBHAX MOJOTHX
I HAKJOHHbLIX [L1ACTOB H BKPeCT MPOCTHPAHHS 1pH JI06OM 34Jerdaiu,
YCPEAHEHHYIO TIPOYHOCTL NOPoa 110 dopmyae (3) a8 KpoBIH onpene-
JSI0T ¢ OXBAaTOM NMOPOA MO BEPTHKAJALHOR AHHUM [--2--3, 115 NOUBbI —
110 JIMHUH 2 -—3--4, 1ast 60KOR ~ € YCPeAHEeHHeM 1o aunusim 5—6 1 7—8
(cm. pue. 1, a).

Ilna BblpaGoOTOK, MPOIiAEHHBIX MO HPOCTHPAHHIC B YCJIOBHAX KPYTO-
HAKJOHHOIO W KPYTOTO MajeHus NJAaCTOB, YCPeAHEeHHOe 3HAUEHHE 11poY-
HOCTH ONpeAeIAIOT TaAKXKe no popMyae (3) ¢ oxBaTtom nopoa Aast KpOBJIH
MO JTHHHAM 1My — My, 0 My~ Mpy, LIS TOUBBLL M, — My, I Mgy — Mgy,
A5t 6OKOB 1O JIMHHSIM Mg — Meo ANS KaXXA0H CTOPOHBLI CCUEHHST B
OTACHBHOCTH (CM. puc. |, 6).

Pacuetnoe conpoTugrenue nopood cxaruky Oast HPUMbIKAIOWUX K
OYNUCTHOMY NPOCTPaHcT8Yy 8b1paboTok R, (cm. pasa. [l u 1V) npunu-
MACTCSI KAK CpeHeapHpMeTHUeCKOe M3 BbIUMCJEHHbIX 3unaueHuil R, A1s
MOYBL! H KPOBJIM.

]

R.= (3)




1. PACYET MAPAMETPOB
PAMHOW NMOJATJIMBOH KPENH
B BbIPABOTKAX BHE BJIHSIHUSA OYHCTHLIX PABOT

I. CpeactBa noanepkatus BopaboTOK BbIGHPAIOT COMJIACHO BEJIHUHHE
0XHAAeMhlX MAKCHMAaJbHbIX CMEILEeHHH NMOPOA HA KOHTYpE MOIEePEUHOro
CeYeHHsi 3a BeCb CPOK CayxObl, KOTOpble onpenesioTes AH(pepeHun-
POBAHHO B KpOBJe, M0OUBe ¥ GOKax BbIpabOTKH NPH KpeNnJieHHH ee HO-
AaTJAUBOR Kpenbio.

Onpepnesnenne cmelleHuit NOpPos HA KOHTYpe BbipalOTKH

2. CMeliieHHs! TOPOA KPOBJH, TOUBb! HaH GOKOB U B ropH30HTANBHBIX
H HAKJOHHBIX NPOTHIKEHHBLIX BHIPAGOTKAX, MOAACPKHBAEMbIX BHE BJHS-
HUA OYHUCTHBIX PaboT, PacCUUTHIBAIOT MO opmyJe:

U = kukokskpk Uy, (4)

rae Ur— cMmelleHne nopoj, NMPHHSTOE 3a THIIOBO® H OlIpejefsiemoe 110
rpaukam puc. 2 B 3aBHCHMOCTH OT PACUYeTHOrO COMPOTHBAECHHS (1OPOL
CKaTHIO K. M pacuyeTHOH rAyGHHBL pacnogoxenuss BhipaGoTki H,
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Parc. 2. I'padukd ans onpeaejiernst THIOBOro CMEILEHHS NOPOL



TunoBbIMH OPHHATH CJEAYIOULHE YCTOBHA: PACnoio)XeHHe BHe 30Hb
BJAMSIHHSI CMEXHbIX H CONPAraloNlixcs BbIpaboOTOK, NOAATAHBEN Kpenb,
najgenye cjoes nopon a0 20°, WHPHHA U BbICOTa BLIPaGOTKH B NPOXOLKe
cooTBeTCTBeHHO 6 M 3.5 M; k, — KO3 DHUNEHT BAHSIHHA Yria 3a/JeraHus
MOPO/ 4 HANPABAEHHH TPOXOJKH BHIPAGOTKH OTHOCHTEbHO IPOCTHPAHMSA
nopoa, onpenenseMbiit no Tabn. 2; kg — k03hUUHEHT HANPaBAeHHS CMe-
ULeHUS NTOPOL; 1PH OlIpeieJIeHHH CMCILEHHH CO CTOPOHB KPOBJIK MK MOY-
Bbl (B BePTHKAJbHOM HanpaBJeHHH) OH paBeH l: npu onpeneneHuH 60-
KOBBIX CMellleHHH Mmopoj ke nmpuHHUMalOT no taba. 2.

TaG6auuya 2

KosdduumenTbi £q B kg B 328BUCHMOCTH OT YIVIOB NMaJAEHHA NOPOL C,
rpaayc

Hanpanienue npo- Y
XOOKH BHpaGOTKH ao 20 21—30 31—40 41—50 Gosree 50

ke | ko | Ba | ko | Ba | by | ko | Bo | ko | ko

Mo npocrupanno § 1,0 10,35 0,95 {055 {08 |08 {065 |12 |06 1,5
Bkpect npoctHu-

pamus . . . . J07 ]055(06 (08 045085 |025]095]02 | 038
IToa yrnom x npo-
ctupanwo . . 10,85 {045 08 065 }065]09 |045 11054035 { 1,1

ks -~ KO3(HHUHEHT BJIUSHHSA pa3MepoB BbIPaGOTKH, olpeensieMbiil 1
KPUBJH M 1104BbI N0 popmyae (5), a ans 60koB -- no dopmyae (6):

k= 0,2(b— 1), (5)
(= 0,2(h—1), (6)

rae b, /i -- COOTBETCTBEHHO IUHPHHA H BBHICOTA BbIPAGOTKH B MPOXOLKE
(B meTpax); kg — KO3I(DHUKMEHT BO3AECHCTBHS APYIHX BhipabOTOK, HPH-
HHMAeMbiii 119 OLHHOYHBIX BbIpaOOTOK PaBlibiM 1; MJIA CONPFAKCHUA C
OAHOCTOPOHUHM MPHMbIKAHHEeM BLIPABOTKH — |,4; OASl CJQXKHBIX conps-
KeHHH ¢ NpUMblKaHHeM BHIPaGOTOK B BHAE JABYCTOPOHHEro 3ae3na WM
niepecekauuxes BupadoTok -— 1,6; s napaaneibibix BuipaboTok 1o
dopmyae:

b+ b
kng._'_'—;:—ikb (7)

rae L --paccTosiHue Mexnay BbipaboTkamu, M; b, 4 b, — cymmapuas
HIUPHHA B3aHMOBJHSIOUWIHX BbIpa0OTOK B [IPOXOAKE, M; Ry — Koapdu-
IIHEHT, onpepessieMblii no Ttab6a. 3.  PaccrosHue Mexay napadjeib-
HbIMU BbIpabOTKAMHK L, HCKIIOUAIONLee HX B3AHMHOE BAHAHHE (npH kg == 1)
PACCUHTBLIBAIOT N0 popmyJe:

L= (b, + by)ks. (8)



Ry —- KO3(D(HUHEHT BJIHAHUSA BpEMEHH HA CMeLleHHs HOPOL.

Ilnsi BLIpaGoOTOK, CPOK CAYIKOBI KOTOPLIX MeHee 15 neT, Koappuuuent
k.. 3aBucsimui oT coorHowenust H, / R, u oupepessiercst no rpadn-
KaM puc. 3.

Ta6aununa 3

Kospduuuent k, B 3 aBUCHMOCTH OT DACHETHOTO CONPOTHBAEHHS R,

Pacuetnas MTia

v
raybuda  pacno- . f sonee
AoWenHs  poipa- | 2o 30 60 90 6?;ge o 30 60 ! 90 ‘ 120
Gotku Hy, M A —

N0 MPOCTHPAHHIO BKPECT 1IPOCTHpaHHUs
¥
Lo 300 35/2 |11,8/1,61,5/1,3] 1,2/1 1,8 1,5 1,2 1
301--600 4/25 | 2/1,8 |1,7/1,5|1,4/1.2] 2,2 1.8 1.6 1.2
601---900 4,5/3 {2,5/2,11 2/1,7 }1,6/1,4] 2.6 2,1 1.7 1.4
901—1200 5/35 | 35/3 | 25/2{18/161 3 v 2,6 2 1,5
Boaee 1201 55/4 | 4/35 | 3/23{ 2/1.8 34 29 2,4 1,7

MMpumeyanne. B uncantene &, ans pupabotok ¢ a 40 35°, a B 3Hameunarene
npu g cpuiiue 35°. Jlns BHIPAGOTOK, PACHIONOKEHHBIX NOA YIJIOM K IPOCTHPAKMIO, R, PHHHU-
MaloT KaK CpeiHee MEXAY 3HAYEHHSIMH N0 NPOCTHPAHHIO M BKPECT IPOCTUPAHHA; NpPH
NPOMEXYTOUNBIX 3HAYEHHAX NPOYHOCTH 3TY BEJIHUYHHY NOJYHAIOT MYTEM HHTEPNOMSILLHK

Jna HaknoBHEIX BHPABOTOK k; NPHHHAMAIOT KaK ANS FODH3OHTAAbLHBIX, HPOMAEHHBIX
N0 NPOCTHPAHHIO.

st BuIpaboTok, cpok CaviKOL Kotopuix Gosee 15 aet, k= 1.

3. [To dopmvie (4) nHaxoaatT BeanuHib CMCIHLEHHE TOPOL OTAEABHO
CO CTOPOHBI KPOBJIH, 1I0UBKI H BOKOB BuipaboTKH. FlopmaTueHyio Harpys:
KY Ha 3aMKHYTYIO Kpellb ¢ OOPATHBIM CBOAOM OIPCACASIOT 110 MAKCH-
Ma/dbHOH H3 3TUX BCJAHUHH, & 11a HE3AMKHYTYK) Kpellb - [0 MAKCHMAJlb-
HbIM CMellleHHAM KPOBJH HAH GOKOB.

Onpepenenne pacyeTHOH HArpPy3KM
HA PaMHYI0 NONATIUBYIO Kpenb

4. Pacuetnas uarpyska P Ha | m BuIpabOTKH CO CTOPOHBI KPOB.IH
H MOYBbI ONpeneasieTes 10 (popMmydc:

P = kokyenyh P | (9)

rae b -— wiMpuHa BbIPAGOTKH B NMPOXOAKE, W Ry - KOIDPUIHEHT Tepe-
rpyvaku (no taba. 4); k,-— KOIGOUIHEHT HALCKHOCTH, HPHIHMACMDBIA
IS PJAABHBIX OKOJOCTBOAbLHLIX BHPaGoTok pasubiM 1,1, a aas ocrabiibix
BoIPA6OTOK [; knp - KOIPOHIHCNT yeJOBHI NPOBCACIHIS BLPABOTOK, NP
KOMOAHHOBOM CHOCOOC [IPHHUMACTCS 110 TabJ. 5. 4 NPH BYPOR3PHIBHOM
crocnGe W NPOBEACHHH BLIPAGOTKH 1o OOpPVIICHILIM nOpoAaM J06LIv
cioco6om  pasibiM 15 P - nopMaTHBHas Harpy3Ka, onpecasiemas 1o

9
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Puc. 3. Tpaduku pns onpepenennsi Koapguuuenta k-

a -~ pH CPOKe cAYyXGH BHpPaBoTOK Meree rona; 6 — 1o xe ot | roga 10 15 aer

rpacukam puc. 4 B 3aBHCHMOCTH OT eveltenudt nopoa U (em. pasa. 11, n. 2)
W IIHPHEBL BLIpaBoTku B nipoxoake. [pn unpune BoIpaGoTkn Menee 4
H 6ojee 6 M HODMATHBHYI HArpy3ky HeoOXOAHMO IIPUHUMAThL KAk AJA
BbIpaBOTOK ¢ HIMPUHOH COOTBETCTBEHHO 4 H 6 M.
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Ta6auua 4

k, ans BEIpAaGOTOK
U, mm
BCKPHIBAOLIUX NIOATOTABJHBAIOIINX
Ho 50 1,25 1,1
Bosee 50, no 200 1,1 1,05
Boaee 200, ao 500 1,05 1
Boaee 500 I |

Ta6auwua 5

H/R Ilo 16 Boaee 16, 1o 20 Bonee 20, no 25 Bonee 25

k 0.6 0,8 1,0 1,1

np

5. Pacuetnas narpyska P na | M 8bIpaGOTKH €O CTOPOHBLI DOKOB OlIpe-
aeqasieTcs no gopmyae:

P = kokykuh P" . (10)

rae h — BbicoTa BbIPabOTKH, M.

P* kfla |
oM et
240 - =
< L~ |
1
200 ] - g=4M =
]
4T e —
160 — - E, ] ,
AT
/—V
RNy el
Y, i
80 / /] H
7 g 1
w4 1’ - .
| 1 1 ]

|
0 200 400 600 800 1000 1200 1400 1600 1800 2000 U mm
Puc. 4. T'papuku Aas onpepeseHHs HOPMATHBHOH HAarpy3ku Ha
NOAaTAHBYIO Kpefb
BuGop THRA Kpenu W ee HecyileH CNOCOOGHOCTH

6. Tun Kpenu W €e Hecyillyio ClocOGHOCTb BbIOHPAIOT no npua. | Ha
OCHOBAHHWH LIHPHHDBI BHIPAGOTKH MJH RJIOINAAH €€ MONePeyHOro ceueHus.
Jljst npUHATOH KPelH HaXOMAT BeJIHYHMHY Hecyuied crnocobHoctH Ng.

Il



Bui6op NAOTHOCTH YCTAHOBKH Kpenu

7. T11OTHOCTL N yCTAHOBKH PaM MeTa JHUYECKOH MOAATAMBONH KPemnu
W3 crneunpoduas Ha | M AAHHB BHIPaGOTKH HAaXoLdT NyTeM Ae/eHHS
pacucTHOR Harpy3ku P (cM. pasn.ll, n. 4 u 5) Ha HeCyuwly CnocoGHOCTb
OMHOH paMbl KperH:

nz=P/Ns. (11)

IacnopTHyi0 NIOTHOCTL YyCTAHOBKH KPenH NPHHUMAIOT N0 GoJbiuemy
6aHXKaniueMy 3HAYEHHIO 77 B COOTBETCTBHH ¢ Taba. 6.

Ta6anuua 6

OcHoBuasi pamHasi Kpeib Ankepuas Kpenb Kpens ycunennn
[MaorHocTs [TrorHocTs  yera- Inornoers  ye-
YCTAHOBKH 1, R, HOBKH aHKepoB, ko TAHOBKH CTOEK, k.
pam/m aHK/m? n,, ct/m
1 1,0 — 1,0 — 1,0
HIH MenHee
1,25 0,9 08 0.9 0,5 0.9
1,5 0.85 1,0 0.8 0,8 0.8
1,75 0,78 1,25 0,7 1,0 0,7
2,0 0,7 1,35 0.65 1,25 0,65
2,25 0.65 1,5 0,6 L5 0,62
2,5 0.6 1,75 0,65 1,76 0,61
2,75 0,55 2,0 0,5 2,0 0,6
3,0 0,5 — — 2,5 0,55
— — — — 3,0 0,5

Ecan na waxte oTcyTCTBYeT HYXHbIA cneunpodub, TO AONYCTHMO
3aMeHHThb ero 6oJjee TsKeabiM (cMm. npua. ).

B 3tom cayuae B pacuer nIOTHOCTH cenyeT BBOAHTb H COOTBETCTBYIO-
ILYIO 3TOMY MNPO@HJII HeCYULYI0 Cloco6HOCTh Ng.

BoiGop mopatausocTH Kpenu

8. IlogatnuBocTb Kpenu BbIpaGOTOK MOJNOrHX U HAKJOHHbIX MJIACTOB
BHIGHPAIOT Ha OCHOBAHHWH MAKCHMAJbHbIX OXHIAeMblX CMELIEHHH NOpPOX
KPOBJIK:

-— NPH MJOTHOCTH YCTAHOBKH Kpenu (npuHATOR no n. 7 pasa. II),
paBHOl WM Menbuiell | pambl/M, NOAATAHBOCTL KpelH [PHHUMAIOT M3
ycaoBus A 2= Uy, rae A — KOHCTPYKTHBHAA NOAATJHBOCTb KpEeNH, MM
(cM. npuat. 1); Uy — 0OXKHAECMbIE pacueTHbIE CMeLIeHHs NMOPOA KPOBJIH,
mm (em. 11, . 2,

12



— eCJiH IJIOTHOCTb VCT@HOBKH Kpelu, npuHsATas no n. 7 pasa. I, npe-
BbilllaeT | pamy/m, a Takxe B cjyuyae NPHMeHeHUS] NOMNOJHHTENbHOMH
AHKEPHOH KpenH HMJIH Kpenu ycuJaeHus (CTOEK YCHJEeHHS) T0JaTaHBOCTh
KPenH MOXKeT IPHHHMATLCS MEHee 0XKHAAEeMbiX CMELIeHWH NOPOoL KPOBJIH
H3  yYCl0BHA A= RocRauxRycUsp, THE  Roe, Rapx, Ryc — KOIPGDHUHEHTHI
(cm. Taba. 6) B 3@BHCHMOCTH OT IIOTHOCTH YCTAHOBKH PAMHOU, aHKEPHOH
Kpenu HJAH Kpefid ycuaeHHs (CTOEK YCHJIEHHS ).

IlTlpumeuaHHne. B KayecTBe KpemH YCHJEHHH PEKOMEHAYIOTCH MeTa/JIHuyecKHe
croiikn (ruapasanueckue I'C u Tpenssi Tuna T). [depesannnie cTOMKH B CBS3K C MX Orpa-
HHYEHHOH NOAATIHBOCTBIO NONYCKAIOTCA TOJBKO B HCKJIOUHTENbHBIX CAy4YasnX.

[Tpy MakcHMaJsibHBIX O0XKHIAeMbIX CMELEeHUsIX NOPOA NOUBHl (echH
YCTAHOBJIEHA 3aMKHYTas Kpenb) HAM GOKOB MOAATAHBOCTb Kpelu Bbl-
6HpaloT aHaJorHyHbIM 0Bpasom. Pacuer nogatauBocTH Kpenu BoipaGoOTOK
KPYTOHaKJAOHHLIX H KPYThIX MJ1acTOB H3JoxeH B pasn. V.

9. Ilpy nporenennn BoIpabOTKH B OOPYILIEHHBIX NOPOAAX BbipaGoOTaH-
HOro MPOCTPAHCTBA pacueT BeAeTCH MO BeAHYHHAM CMELLEHWH NOpoA
KpoBau (cMm. n. 2, pa3n. I1), yseanuenHoim B 1,5 pasa. PacuetHyio Harpys-
Ky Ha Kpenb BhipaboTkit onpeaeasior no n. 4 pasa. I1. Tun kpend u naor-
HOCTb YCTAHOBKH paM Bbl6upaioT coraacHo n. 6,7 pasa. 1. Buibop kpenu
no MOAATJAHBOCTH MPOU3BOAAT B COOTBETCTBHH ¢ n. 8 pasa. Il



I11. PACYET NAPAMETPOB
PAMHOM NOAATJIHBON KPENHU BbIPABOTOK,
PACMOJIO)KEHHbIX B 30HE BJIHAHHA
OYHUCTHbBLIX PABOT HA NMOJIOTUX
A HAKJIOHHbIX NMJIACTAX

|. Pacuer kpenu B MOArOTOBHTE/bHbIX BbipaGoTKax, norataeMbix
34 OYHCTHLIM 3a60€eM, OCHOBAH HA CMellleHHAX NOPOA KPOBJH BbipaboTOK,
olnpeensieMbiX MO CJAeAYIOUWHM dopmMynam:
a) aaa BblpaBOTOK OJIMHOYHOH J1aBbl
U= U + Rk kU, (12)

6) a5 BuipabOTOK CllapeHHbIX JIaB C OTCTaBaHHEM BTOPOH JaBbl OT
nepBoii He Gosiee 20 M

U= U+ 1,3k, k kU, (13)

rae U -— cMellleHHs MOPOA KPOBJH BbIpa6OTKH (MM) B nepHOJ ee cayXObl

BHE BJIHSHHA OUMCTHBLIX paboT, onpenensiemMbie no gopmyne (4); Ry —
KO3(P(HIMEHT BJIMAHHSA Klacca KPOBJH M0 06PYLIaeMOCTH, YKasaHHblit B Tabi. 7;

Ta6auuna 7

k,, NpH KpoBJe

nerkoo6pyluaiolnencs | cpeaneobpyaioeiica | TpyasooGpywaiouencs

0.8 1,0 1,2

ks — KO3 (PHUMEHT, yUHTBIBAIOLLHH BJIKAHHE NJIOULAAH CEYEHHsI BHIPAbOT-
KW B CBetry, onpeaeasiemblii no tabén. 8 k, -- ko3 dHIHEeHT, XxapakTe-

Ta6aunua 8

S, m? 4 6 8 10 12 14 16 18 20
ks 1 0,65 08 | 09 {10 1,1 1,2 1,25 | 1,35 | 1,45

PH3YIOULAE 40JI0 CMEULeHHIT TOPOJL KPOBJIH B OOILLHX CMELIeHHSAX NOPOoa B
BbIpabOTKAX, onpeac.sieMblil 10 rpadukam puc. 5; U, — cMmelleHHs nopon
(MM) B 30H¢ BPEMEHHOIO ONOPHOTO JA4BJEHHST OUHCTHOTO 34605, onpejse-
JgsiemMble N0 rpaduky puc. 6.

PacyeTHast Harpyska Ha OCHOBHYIO KpeAb BblpaGOTKH OrpenensieTcs
10 u. 4 pasa. I no seanunne U. Hecyluas ¢rnoco6HOCTb Kpenu W MioT-
HOCTb YCTAHOBKH PaM OCHOBHOW Kpenn onpenensierca no u. 6 u 7 pasa. 1.

Cymmapnast Harpy3kad 3a Bech CpOK cay»K6bl BBIPAGOTKH onpejensieT-
est 10 1. 4 pasj. 11, no Besnunne Uy, KoiHuecTBO CTOCK KPenH yCHNEHHS
Ha 1 M BbIpaGOTKM 1| ONPEAEIAeTCA H3 BbIDAXKCHHSA:

n,=(P—nN,) / N.,. (14)



rne R — cymmapHas Harpyska Ha kpenb, KH/M; n 4 Ny — COOTBETCTBEHHO
MJAOTHOCTb M Hecylulas crnocoGHOCTb OCHOBHOH kpenu; N; — Hecyuwias
CNOCOOHOCTb CPeACTB ycuaenus (aasa gepeBsaHHoN ctoiiku 200 kH, rua-
pasandeckofi ctoilkn tuna I'C — 300 kH, ans merannuueckoit CTONHKH
tpeuus T — 250 kH).

Kpenb ycuneHusi B morauiaemblX BblpaloTKax yCTaHaBAUBAIOT lepea
OUHCTHbIM 3a60€M, HA pacCTOsiHHYW, YKa3aHHOM B Taba. 9.

Reng,
MIa

80

60

40

20

R.x Ma

Puc. 5. I'padukn ana onpenenenns koaddrunenta K,

Ta6auua 9
Paccrosinve ot ounctHoro 3abod, M,
IPH OCHOBHOH KpoBJe
I'ay6una, m
JIETKO- # CpefHe- ,
o6pyaoueHcs TpyaHOO6pYLIAKOLLel CH
Menee 300 20 30
301—600 25 35
601—900 30 40
Boaee 900 35 45

15
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Puc. 6. CMmellieHnsi NOpox B 30He BPEMEHHOTO OMOPHOTO JAABJEHHSI OUHCTHOro 3a6ofl

Bpi6op THna Kpenu Mo NORZATJAMBOCTH ONpefensieTCsli B COOTBETCTBHH
¢ n. 8 pasa. II.

2. Tlopsinok pacuera Kpenu B NOArOTOBHTEJNbHbIX BbipaboTKax, npo-
BOXHMbIX BIIPUCEYKY K BbipaGOTAHHOMY NPOCTPAHCTBY, CJeNyIOLIHH.

a. Ilasa BbiGopa OCHOBHOM Kpelnu NPHCEYHOH BbIPAaGOTKH, yCTaHAB-
JUBAeMOH TpH ee MNpPOBeJeHHH, pPACUeT OCHOBbIBAETCH HAa CMELLEeHHSAX
IOPOA KPOBJIM, ollpeaesieMblx no ¢Gopmyae:

Usp = (Unp + Volto)k'k ik, (15)

rae U,/.,, — cMelleHusi nopod (mMm) MPH 11pOBeAeHHH BbIPAOGOTOK BNPH-
CeYKY K BbIpaBOTAHHOMY NMPOCTPAHCTBY B THIMOBbIX YCJIOBHAX (puc. 7);
Vo — cpeaHsisi CKOPOCTb cMelleHus rnopoa (MM/Mec) B NPHCEYHOIH Bbl-
paboTke 3a nepuoa [, (puc. 8); {,-— Bpemsi (Mec) NOAACPKAHHA NpPUCEY-
HOH BbIpabOTKM A0 HayaJa oTpaBOTKH OYHCTHOro 3a6o:d; k' -— Kosadu-
LUHEHT, YUUTBHIBAIOHIHA BJAHSIHUE MECTa PachoJOXEeHHSI NPHCeYHOH Bbi-
paGOTKH OTHOCHTE/NbHO TPaHHUbl BbiPAGOTAHHOrO MPOCTPAHCTBA, MpPH-
HUMaeMblt paBHbiM | Aaa noano#t npuceukn u (0.7 aas cayuyast ocrasJe-
HHA MeXAy 3ToH BbipabOTKOH W oOpyuiaeMblMH NOPOAAMH MOJOCH Yraf
LIHPpHHOH 2—4 M.

6. PacuernHas Harpyska Ha OCHOBHYIO Kpellb BbIpabOTKH onpejie-
JISeTCsi B COOTBETCTBMH ¢ N. 4 pasda. Il no Bennunue cmeruenuii Uy,.

B. THn Kpenu W MJOTHOCTb YCTAHOBKH pam BbiGHpaloT mo n. 6 ¥ 7
pasa. Il

16



Ta6baunuwa 10

|
AN
\ \\u

Paccrosinve 0T ouMcTHOro 3abos, M,
NpH OCHOBHOH KpoBJe
Fay6uua, m
“oeg:;l’u:mc&i%g:' TpyAHOOGpywampLLefcs
Ilo 300 25 35
301—600 30 40
601-—900 35 45
Boaee 900 40 50
Unp, ‘
Urp 1 J/¥/
ot
' .
400 / 1 /
y 7
20
300 //

200 /

100 / /
I/ A

| T

400 800 1200 Hp, M

Puc. 7. Cmeutennsi nopoa BHe 30HbLI BAHSIHHS OMHCTHHX paGoT B BuPaGOTKax, NpoRieH-
HHX BNPHCEUKY K BHIPAGOTaHHOMY MPOCTPAHCTBY

r. CymmapHas Harpy3ka Ha Kpenb 3a BeCb CPOK 3KCMJYyaTallHH Bbl-
pa6oTku onpegensietrca no n. 4 pasa. I, mo BeanunHe oGLUKHX CMELLEHUH
Kposau Uy,

;p == Unp + ngxpkskxk/, ( l6)

rae U] — cMmeuieHde nopoa (Mm) B npuce4HOH BbipaGoTKe B 30HE BJAUAHHKS
BPEMEHHOro OMOPHOrO [AaBJjeHHsi OUdUCTHOro 3a6os (puc. 9).

. [InoTtHOCThL KpenH ycHieHHsi Bnepelu JAaBbl n, OnNpelendloT Mo
dopmyne (14).

e. Kpenb ycuieHus ycTaHaB/AHBaIOT BlepeaH O4YMCTHOro 3abosi Ha
paccTOAHUH, yKa3anHom B Taba. 10.
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Puc. 8. CkopocTb CMeIeHHsI 10pPOA BHE 30HB BJAHAHHA OYHCTHBLIX paBoT B BHPAa6OTKaXx,
ApOBEJICHHBIX BNPHCEUKY K BbiPAGOTaHHOMY NPOCTPAHCTBY

X. Bpi6op Kpens 1o nopartaMBOCTH [POHM3BOAAT B COOTBCTCTBHH C
n. 8 pasa. I no o6umm cvewwerusm Us,.

3. pacueT Kpenu B MOATOTOBHTENbHbLIX BbhipAGOTKAX, COXpaHsieMbiX
A5 HOBTOPHOTO HCNONBL30BAUHMH, 34K/MOUACTCH B CAEAYIONLEM.

a. st BLIGOpA OCHOBHOH KPCIH, VCTAHABAMBAEMOH NPH IPOBEACHHH
BLIPDAGOTKH, BIIOCACICTBHY NMOBTOPHO HCIOJB3YCMOH, pPACUCT OCHOBAH
Ha cMmeulenuax 1Hopol Kposan Uy, oupegeisieMbix 1o ¢opmydae (12).

6. Pacuernasi Harpyska Ha OCHOBHYIO Kpellb BHIPAabOTKH onpeje-
asterest 10 1. 4 pasa. 11w seanuune/, (12). Heeynyio ¢noco6uocthb
KPeIH U NIOTHOCTL VCTAHOBKH PAM OCHOBHOM Kpe!lH BbIGHPAOT N0 1. 6 1 7
pasa. 11

3. CyMMapHYI0 Harpy3Ky Hd KpPeilb 3d BeCb CPOK CaVKOLI BHIPAGOTKH
HAXOLAT COPTACHO 0. 4 pasn. Il no BesvunHe 0OILHX CMeULCHHH KPOBJIH
Usp.

Unp = Usp + (U o + Mkogy) ke sy, (17)
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Puc. 9. Cmeinenus nopoa B 30He BAHSHHA OYMCTHOrO 3a6osi B BHPAGOTKAX, NPOBEACHHBIX
BIPHCEYKY K BuPABOTAHHOMY NPOCTPAHCTBY

[Ae m — BbIHHMAeMas MOULIOCTb MJacTa, MM Koy — KOYDduumenr,
YUHTBLIBAIOUIHHA BIAHAHHE NOJATIHBOCTH HCKYCCTBEHHLIX OTPaKlewuil ua
OflyCKatHe KPOBJH, NpHHHMaeMmblil no Taba 11,

TaGaunua 11

r
Opraunas XKenesobe- | JInThie noaocel p&%%i":g Koctput u3
?(pem. TOHHbIE H3 TBEpAKX TBOPABIX Ma- Byrokoctpu]  kpyraoro

TyM6h! MaTepHai0B TepHaloB neca
0,2 0,15 0,10 0,4 0,3 0,6

r. TlAOTHOCTL Kpenu ycuneHust 7, HaXOAAT u3 Bulpaxeuus (14).

A. [lpoTsKeHHOCTb YCTAHOBKH Kperi YCHJAEHHS] NPHHHMAIOT 110
Taba. 12, rae L, — yyacTtok Kpemn# yCijeHHs Bhnepedn rnepsoro 3abos,
[, — no3aan nero, I3 — BICPERH BTOPOTO OUHCTHOTO 3a605.

e. Bolfop Tuna Kpenu 110 HOAATAHBOCTH NPOH3BOAHTCSH B COOTBETCT-
sud ¢ 1. 8 pasa. Il no o6uuim cmewenuan UL,

4. Jlna pacueta kpeni B [IOATOTOBHTEALHOH CHAPCHHOH BbIPAGOTKE,
norairaeMoll ¢ OZHOBPEMEHHBLIM H3BJEUCHHEM LeaHKA yIast, HeOOXOIHMO
caenyoulee.
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Ta6anua 12

PaccrositHue OT oyucTHOro 3abosi, M,
IPH OCHOBHOW KpOBJe

Lay6una, m n:gg;;u: K)clﬂilél}({:;- TPYAHOOGpYLIaOWERHCA

I I, Iy L 1, I

Jo 300 20 60 30 30 100 50
301—600 25 65 35 35 110 55
601—900 25 65 35 40 120 60
Boaee 900 30 70 40 45 130 65

a. OCHOBHYIO Kpelb, yCTAHABJIHBAEMYIO NIPH NPOBeAeHHH BbIpabOTKH,
BbIGHPAIOT Ha OCHOBAHHM pacueTa Mo cMmelleHusam nopol kposau Uy,
onpenensieMbiM o QopmyJe:

U= U + (U* + AUY kypk sk, (18)

rie U — cmeuleHuss nopoa KpoBaH BbIpabOTKH (MM) B nepuona mMoa-
JNepXKaHUS ee BHE BJIUAHUA OUMCTHBIX paboTr (no pasa. I1); U] — cmeiue-
HHA NOpoA (MM) B BbIPA6OTKE 3a MEPHOA BJAUAHHSA BPEMEHHOrO ONOPHOrO
AaBaeHUs nepBOH JaBbl, yCTaHaBJiHBaeMble No HoMorpamme (puc. 10) B
COOTBETCTBMH C IIMPHHOW neauka (taba. 13); AUy — cMewenuns nopos
(MM) nmo3aau 3a6os nepBoi aaBbl, onpeaensieMble 10 Homorpamme (puc. 11

Ta6anua 13

[liupuHa, M, BpeMEHHBIX LEJHKOB YIJf
ConpotusaeHne
yras CKatHio, Ha ray6uHe, M
MTIla menee 300 | 300—600 600—900
Menee 20 2 30 10
20 u Gonee | 15 925 35
t

6. PacueTnylo Harpys3ky Ha OCHOBHYIO Kpenb BbIpaBOTKH HaXoAAT
nmo n. 4 pasa. Il ¢ nomourbio Uy, TINOTHOCTE YyCTAHOBKH pam OCHOBHOM
Kpenu onpepeasitor no n. 6 u 7 pasa. Il

B. CYMMapHYW HArpy3ky Ha OCHOBHYIO Kpenb BbipaGoTku (m. 4,
pasa. II) paccuntbiBaioT no obuium cMelleHHaM Kposau Uy,

(/'I‘P = UKP + Ulllkukxpkh‘kkv ( 19)

rae ky — KO3QQHUHCHT BJIHHHHA BTOPOro O4YMCTHOro 3abosi, onpeie-
AAeMbll B 3aBHCHMOCTH OT IUHPHHBI UEJHKA yrist no tabu. 14.

20
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Puc. 11. Homorpamma aans onpenenenust cmeutenuit AU,
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Tabanua 14

1Hupuna unennka, M 0 10 20 30 40

k 1,45 1,37 1,30 1,22 1,15

r. IlnoTHOCTb Kpemnu YCHACHHS 1) OnpeaedsiioT o Buipaxennio (14).

a. Kpenb ycuneHpst B CHHAPEHHDBIX BbIPAOOTKAX, OXPAHIEMbIX BPEMeH-
HHIMH LeaHKaMu YA, HeOOXOLHMO VCTAHAB/JAHBATE BHEPEIH OUHCTHOIO
3a6ost Ha PACCTOSIHHAX coraacHo taéa. 15.

TaGawwa 15

Paccrosinve OT OYHCTHOFO 3a60si
1IpH OCHOBHOH KpOBJiE, M

[ay6una, m

JerKo- H cpeje- .

o6pylaouecs TpyaHoo6pyuiaioecs
300—600 15 20
601—900 25 35
Bosaee 900

e. BuiGop THna kpenu no 1101aTAHBOCTH NIPOH3BOAHTCA B COOTBETCT-
Bk ¢ n. 8 pasa. Il no o6uim cmeiwennsv Ul,.

5. Pacuet kpenu 8 NOAFOTOBHTEIbHON CNAPEHHOH BHIPaGOTKE, HCIOb-
3yemMoi npy oTpaboTKe BTOPOH J1aBbl M OXpaHseMOH O0I1HOCTOpOHHEH
MOPOLHOH MNOJSOCOH, BO3BOAHMONA BO Bpems NpoBeACHHS, BKJAlOUaeT cie-
aywoulee.

a. Jlaa Bbi6opa OCHOBHO#N KpenH, yCTaHaBaHBaeMOH MpH NpPoBeAeHHH
BLIDAGOTKH, pacyeT BEeAeTCHA Ha OCHOBAHHU cMellleHM NOpoa KPOBJH
Uy, onpeaeasiemblx o dopmylie:

Usp = 0,8(U + kpkshcU,), (20)

6. PacueTHylo Harpy3ky Ha OCHOBHYIO Kpellb BbIPa6OTKH OlipefeasioT
no 1. 4 pasa. Il no seanuune U,p. [1y10THOCTD VCTAHOBKH pamM OCHOBHOW
Kpeinuw HaxoaaTr no n. 6 ¥ 7 pasa. Il
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B. CymmapHasi Harpyska Ha Kpenb 3a BECb CPOK CJyKObl BolpalOTKH
v - o ’
onpenpeasiercs nmo n. 4 pasa. I no BenuunHe cmeleHuit KpoBaH Uyy:

Lo == Usp + (U e + 0,8k e shep. 21)

r. [11oTHOCTL Kpenmu yCHAEHHS n, onpeaessiioT H3 Bbipa)keHus (14).
Kpenb ycuieHus Heo6XOAUMO YCTaHaBAUBaTh BNepead OUUCTHOro 3a60%
(cm. Tabg. 15).

4. Tun kpenu BLIGHpAIOT 110 NOAATIAMBOCTH B COOTBETCTBHH C M. 8
pa3a. Il mo o6uum cmewennsam Ug,.

6. Pacuyer kpenu B NOArOTOBHUTEJIbHBIX BbIpaboTKax, O0opMJIsIeMbIX
3a OUHCTHbIM 3a60eM B Bbipa6OTaHHOM NIPOCTPAHCTBE HA FPAHHLE C paHee
0oTpabOTaHHBIM CMEXHbIM BbIEMOYHbIM CTOJOOM.

a. [las BpiGopa paMHOH Kpenu, YCTaHaBJWBAeMOH NpPH NpPOBeAEHHH
(opopmaiennn) BbIpabOTOK, pacueT NPOU3BOLUTCA HA OCHOBAHHH CMelle-
HHI nopoa Kposau U,p, onpenensiembix no ¢opmy.e:

Uwp = 15U + mRogp - kskyp. (22)

6. PacueTHyi0 Harpy3ky Ha Kpelnb ONpeaeqsiioT, Kak ykasaHo B 1. 4
pasn. Il no Bennunne Uy,. [110THOCTb yCTAaHOBKH pam HaxoaAT no n. 6 u 7
pasa. II. Jns Takux BbipaloTOK ciaefyeT NPHMEHATb TpaneluHeBHIHbIE
npsmoyroabHble kpenn KMIT-T(I1) no npua. 1. Apounsie kpenu KMIT-A3
n KMII-A5 ponmyckaloTcsi TOBKO B HCKJIOUMTENbHBIX CAYYAsiX.

B. BhIGOp Kpenu NO noaaTAMBOCTH cooTBeTcTByeT n. 8 pasa. Il u
OCHOBaH Ha BeauunHe Uy,.

r. Jlna noaaepxaHus BbIPAaOOTKH 33 JIaBOH CO CTOPOHbI OTpabaThi-
BaeMOH /naBbl BbiKjaabiBaeTcst 6yToBasi (nopoaHasi) M0J0Ca UIMPH-
Hot 10 M mau aBa psina GYTOKOCTPOB.



IV. PACYET MAPAMETPOB PAMHOH NMOIATJHBOMN KPENH
B BbIPABOTKAX HA KPYTOHAKJIOHHbIX U KPYTbIX NMJIACTAX

. OCHOBHBIE HCXOAHLIC 1aHHbBIE, PACYETHLIC IHAUCHHA TIVOHHLL H,
H conpowaﬂemm nopoa R¢p MO KOHTYPY BhIPAGOTKIL ONPCE11910T B u)~
OTBETCTBHH ¢ pasl. l.
2. [lapameTpbl Kpenu BbIPabOTOK, He MOABEPKEHHBIX BAHAHIIO OUHCT-
HbIX paBoT, pacCUHTHIBAOT B COOTBETCTBHU ¢ pasa. [1. [Ipu srom neobxo-
AUMVIO NOAATAHBOCTL Kpeni \ BuiGHpaloT no dopivie:

\ > 0.7 kock sk yeUsgu (23)

rAe KO3DOHUHEHTB Roe, Ranx Ryc BBIGHPAIOT 110 Ta6.1. 6, a Uy, == Up 4+ Uny —
o01LHe CMeILeHHA KPOBJH U MOUBbLI, pacCUUTbIBAeMble N0 popvv.ie (4).
3. [TapameTtphl kKpemit BoIpaGoTOK, NOABEPraIONIHXCS B IHSHHIO OUHCT-
HOTO 33608 COOGCTBOHHOrO Macta M noramaeMblX 3a HHM  BLIYHCAAKOT
Ha OCHOBA@HHH PACUeTHBIX CMEIleHHH MOPO1 KPORJIH H 1HOuBbl 34 BeCh
CPOK CVIIECTBOBAHUA BbIPabOTKH, onpeneasiembiXx 1o Gopmviav:

U = U + U\ kgpk k1R, (24)

Unq = + (jlkl(pksk«’t(i - kx) . (2'3)

rae U onpegeasior no gopmvie (4): kyp, k.. Ry HAXOZAT B COOTBETCTBHI
c tabna. 7, 8 W puc. 5 k. — Koa(pqmuuem BJIHAHWA VI1a najieuns, npi-

HEMaloT paBebiM 1 npu «>55° u 1,2 npn a << 55°:U, — cveulenus
3a MepHOL BJAHAHHA BPEMEHHOrO ONOPHOMO AABJACHHA OUHCTHOTO 33603,
onpepeasiemble no puc. 12 B 3asucumocti ot Hy U cpenneid pacueTHoH
MPOYHOCTH NOPOL KPOBIH M NouBbl Ry, (cm. pasa. 1),

PacueTtHvio Harpysky Ha OCHOBHYIO Kpefb BbIpaBOTKH onpe1eIsiorn
mo n. 4 pasa. Il no Beauuune U Hecyimvio ¢cnocoBHOCTb H ILTOTHOCTD
VCTAHOBKH paM OCHOBHOH Kpenu onpeae’siior no n. 6 u 7 pasa.ll

[TapameTpsl Kpenu yCHJIEHHS VCTAHABIHMBAIOT CICIAVIOULHM 0OGPa30M.
Onpenensior PAcUCTHYIO HArpy3Ky P na xpenb 3a BeCb CPOK CIVKOLI 1O
dopmyv.ae (9), B KoTopoil HOPMATHBHYIO HAPPV3KY Pr waxoaar no piic. 4,
iexoast M3 Ugp BBIMMCIEHHOR 1o dopmyiie (24). Il1oTHoCTh Kpen
VCHAeHNS 11, ONPefeasioT 110 popmv.ie:

£ —nN, (26)

n O
rae nu N, — BolGpaHHbe napaMeTpbl OCHOBHOHW KpenH; Ny, — nacnoptuas
Hecvilas cnocobHocTb Kpenu veuaenusi (em. n. l,a pasa. T11). Kpenb
YCHJIEHHSA B NoramiaeMbiX BbipaboTKaX VCTaHaBAHBAETCA BNEPEAH OUHCT-
HOro 3a60sl Ha pacCTOSHMU, NMpHHsSTOM mo Tab1. 9.

Buibop noaat.iMBOCTH OCHOBHO# KpemH NMPOH3BOAHTCA no dopvviae
(23). B KOTOPOI Ugsy ONpeaeasieTcss CYMMOH CMENLIeHHH. pacCHHThI-
BaeMbix Mo dopvviam (24) u (25).
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Puc. 12. Cmewenns U, nopoa 3a nepuoj BAMSIHUA BPEMEHHOTO OMOPHOro
AABJICHHS OYHCTHOFO 32608

4. llapameTrpbl Kpeni BhpaBOTOK, COXpPaHAEMbIX AJdH MOBTOPHOIO
HCIIOJIb30BAHHA, HAXOMAT HA OCHOBAHWH PACUYETHLIX CMEULEHHH KPOB.JH
H [I04YBbl 30 BCCb CPOK CYUIECTBOBAHHUHA BbIPAGOTKH, ONPEACAAEMbBIX MO
CTeAVIOUHM OpMYyIam:

— Adst BBIPAGOTOK, NPOBOAMMBIX B MacCHBe \ras Blepean 3abos

U= U + [ (U, + Uk, 4 koxym )Rk KL (27)
Unw=U+ (U, + U1 — k) + Vit kupk kl; (28)

At BBIPAOOTOK, NPOBOAHMbBIX OAHOBPEMEHHO C OUHCTHBIM 3a60em
U = U F+(Usky + Ropmkpk:RY: (29)

Une=U 4 [U(1 — k) + Vi1 Yoypk:kl, (30)

rie Uy = U, n k' oupeneasiior 8 coorsetctBuk ¢ n. 3 pazn. V. ki,
IPHHHMAIOT 110 Taba. 16; Vi -~ CKOpoeTh cuCleHus nopol B 30He ocTa-

TOUHOTO ONOPHOTO LABJICHUSI NCPBOR AaBLl, onpejeasiemMan no puc. 13,
uexoan w3 Hy u Re,i ) -~ BpeMs nosdepxanns BuipaboTKi 3a 3a60eMm
1ePBO J@Bbl 10 NOramelust, mec.

LocaepoBatennocTs RabHeRINero pacueTa 1apamMmeTpos OCHOBHOR
KPeIil W Kperit veunaeHnsi Vkasana s n. 3 pasa. [V. [porsxkennocts yera-
HOBKHM KpPEeIH YCHIeHHs IIDHHHMAIT 1o Ta6a. 12.

26



Ta6aunua 16

JenesoGeToHHbE IMoponnasn Kocrpni 13
Opraunas kpenb | TyMObl H3 TBEPALIX 3aknanka 6yToBas WaJbHOTo
marepuaJosn noaaca 6pyca
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Puc. 13. Cxopoctn V{* cM eurenuii MOpPOA NOA BAHAHHCM CTAIHOHAPHOrO
ONOPHOr0 A@BNEHHA OT KPAeBOil 4acTH naacTa

Has Buibopa NoOAATAMBOCTH OCHOBHOH KpenH CAyXHUT ¢dopmyaa:
A 2 koc : kanxkyc * anm» (31)

FA€ Roe, Ranx, Ry HA3HAUAWOT 1o 1abhi. 6, @ Usgy — OnpesensieTcsi CyMMOR
CMeIeHuH, paccuuThiBaemblx 1o popmynam (27) u (28) uau (29) u (30).

5. [MapameTpbl KpenH BbIpabOTOK, HPOBOAMMbBIX H MOAAEPKHBAEMbIX
BIPHCEUKY K BbIpAabOTAHHOMY MNPOCTPAHCTBY Ha paccrosiniu  GoJee
100—120 m 3a 3a60emM nepBo#t JaBul, HAXOAAT HA OCHOBAHHH PACYETHBIX
CM@UICHUH KPOBJK W MOUBbI, ONPEAEAAEMbIX MO POpMyaaM.

pr == (lelpknp -+ Uf_))kxkxpksk:d (32)
Un = [ (Uipknp + Up) (1 — k) 4 VIT1] « kypk ke, (33)
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rae Up, — onpeneasiot no puc. 14, ncxonst u3a Hy u Rep; kyy — no taba. 5;
ki —no n. 3 pasn. IV; U, =U,, rae U, npuunuMalOT 10 puc. 12; ky, kup:

ks onpenensiioT B COOTBeTCTBMH ¢ Taba. 7, 8 u puc. 5; W17

puc. 13; t — cpok cay>k6bl BbipabOTKH, Mec.
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Puc. 14. Cmewenns U; nopopn 3a nepuoj BANAHHS NPOXOAYECKOro 3a6os

B 30H€ OCTATOYHOTrO OMOPHOro naBJeHHA

PacuerHyio Harpy3Ky Ha OCHOBHYIO Kpellb BbIpabOTKH ONpeseisT no
n. 4 pa3n. 11 ¢ nomowsio Uy, BHluiicaeHHoi no gopwyae (32).

Tun xpenn 1 N1OTHOCTbL YCTAHOBKH pam BuibupaloT no n, 6 1 7 pasn. 1.

[MonatnuBocTs 0CHOBHO! KpenH BBIGHPAIOT, HCMOAB3VsT opmvay (23),
B KOTOPOH UysyCOCTABASIET CYMMY CMEILEHHH, PACCUHTHLIBAGMBIX H3 BbI-
paxenuit (32) u (33).

6. B BeHTHAALHOHHBIX HITPEKAX. NPOBOAHMLIX 3a 3a6oem H noa-
ACPKHBACMBIX B BHIPAOOTAHHOM NPOCTPAHCTBE GYTOBLIMH IOJI0CAMH UAN
KOCTPaMH, napaMeTpbl Kpenun HaXo4SAT Ha OCHOBAHHH OGHIHX pacyeTHbIX
cMeuteHdit nopoa, onpeneisemblx 110 dopmyane:

Ussw = (0.2 + Vol )eok k.

(34)

rae ke, ks BoiGupator no ta6a. 7 v 8; ki — no n. 3 pasa. 1V, V, onpene-
JS10T 110 pHc. 15 B 3aBucumoctd ot Hy H Ry, Pacuetnyn uarpviky Ha
Kpenb BuIpaboTkW vcTanasaupatoT no 1. 4 pasa. Il ¢ nomodtbo Ugsy.
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Pu¢. 15. Cxopocth Vi cMenieHnii nopod BHE 30HH BJIHSIHHS BPEMEHHOTO
ONOPHOrO AaBAEHHA

Tun 1 nAOTHOCTL Kpenu BbiGupatoT no n. 6 ¥ 7 pasa. Il

s BoIGOpA NOAATAHBOCTH OCHOBHOH Kpenu cayxuT dopmyaa (31).

7. Bo Bcex nepeuncientblx B n. 2—6 pasa. [V cayyasix B kauectBe
OCHOBHOH peKOMeHAyeTCs Kpefb, o6/1aaatoulasi NOAATAUBOCTLIO B BEPTH-
KaJbHOM M TOPH3OHTAJbHOM Hampas/jeHHsAX. DToMy TpeGOBAHHIO B
HauboJblUel CTeNeHH OTBEYaloT yeTblpex3BeHHble kpenu tuna KMIT-A4

{(npun. 1).



XAPAKTEPHCTHUKA

lpunoxenue !

METAJNJHYECKHX NOAATJINBbIX KPENEWH

1. Mepeuens

O6o3uauenus
Kpenb Paapa6oTuuku
HOBOE crapoe
Merannnueckasa noaar- | KMII-A3 AIll, AI1-3 —
NIHBas apOYHasH TPEX3BEH- MITK-A3, Jou¥YTH, UT 1 um.
Hast M, AT1-311 A. A. Cxouusckoro,
HUUOI'P, Tleuopuuu-
IPOEKT
Mertannnueckass noaat- | KMIT-A4 MIIK-A4, HUI'1 um. A. A. Ckouun-
JIHBas apovyHas “eTnlpex- MB, M3 ckoro, HHHOI'P
3BeHHasn
Merananueckas mnogar- | KMII-AS5 ATl-5, OowYTH
JMBasl apouHas NATH3IBEH- UAK KysHUYH
Hast
Meraanuueckas nopar- | KMII-K4 KI1 —
JAuBas KoabueBas yerhipex-| KMII-K6 KIIK Llenrporunpowmaxr
3BeHHasn (lnecTu3BeHHasn) KIMK-I1J1 Tyabcknit 1TH
MK HHUHOTP
Meraannueckas nogat- | KMII-T(IT) MIIK-T(IT) Ul um. A. A. Cko-
JIHBAA  TpaneuyHeBUAHAR MHK-4C YHHCKOro
(npAMoyroJbHas) KIIC Jou¥YT'HU
KBB KHHUYH
THK MHUYH
HIIK KyaHUYH
MTIIIN [leuopunnnpoexr




2. Tlapamerpnt

Cegenne

ConpoTHB e HHE Kpenu B

MakcHManTbHaf NoaaTAHBOCTE A, MM

NOASTABBOM pCXKHMe N,
kH B 3aBMcHMOCTH oOT

;3. FiR:] COCAHHHTCALHMWX
BHpBﬁOTKH Iou"p““a BHpa- Tun y3J0B
20 Rcank. “onke, w | creunpodnas npaMne | GHrypHue BEpTHKAALHAR o
w naaukn  u | naanku 31K
cko6m ¢ | u cxobu ¢
pe3nGoit pesnboit
Apounas kpenp KMII-A3
do 10 3,2—3,8 CBII-17 100 180 300/360 -
10—15 4,1—-4.7 CBI1-22 120 200 300/400 —_
15—20 53—59 CBI1-27 140 215 300/400 —
Apoxnas wpennp KMIM-A4
14—17 4,7—5,3 CBI1-22 — 200 — /400 — /300
17—20 5,3—-5,9 CBI1-27 — 215 — /400 — /300
Apounas kpens KMIT-AS
10—11 3.8-40 CBII-19 100 190 600, 800, 1000 —
1114 4,0—4,7 CBI1-22 120 200 600, 800, 1000 —
14-- 16 4,7—5,0 CBI1-27 140 215 600, 800, 1000 —
16 —-21 5,0-—-6,2 CBI1-33 160 230 600, 800, 1000 —
Koanuenan xpene KMIT-K4
6—10 2,8-~3,8 CBIl-17 100 180 300/300 300/300
10— 12 3,8—4,1 CBI1-22 120 200 300/350 300/350
TpaneunesupHas npamoyroannas kpens KMIL-T(M)
Jlo 8 Ho 3 CBI1-17 —_ 200 — /600 —
8—10 3,0—-38 CBI1-22 — 200 — /700 —
KMII-T() co cpeaned crohkoi
10—12 3.8—4.1 CBI1-22 — 300 — /700 —
10- 12 3,8—4.1 CBIN-27 — 400 — /800
12--15 4,1—-4,7 CBI1-22 — 300 — /700 —
12—15 41—-47 CBI1-27 — 400 — /800

Hpumeuannsa:l INoaaTIHBOCTb KPENH B YHCAHTENE CO CTAPLIMH Y3J1aMH (C Npsa-
MOKH IT2HKO#), B 3nameHaTtene — ¢ 3amkamu 3[1K. 2. ConpotusneHne kpenu ¢ ysnamu
3CJ/1 npruHnmaerca ua 25—30% nHxe oTHocHTenbHo kpenu ¢ yzaamu 3[1K. 3. Jlaa kpe-
ned KMIT-A5 nepsoe, BTopoe # TPeTbe 3HAYEHHS NOAATIHBOCTH OTHOCATCH K NATH3BEHHBIM
KPENsM ¢ JONCJAHHTENbHONH HOXKOH cooTBeTctBenHo 700, 900 u 1200 mm. 4 Jladubie no
COTIPOTHBACHHIO KpeNmH B NOA3ATIHBOM peXxHMe TpeacrapieHui HHcTHTYTOoM U] um
A. A. CRoYHHCKOFO,
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llpuroxcernue 2

NMPUMEPbI BbIBOPA THNMA U MAPAMETPOB KPENEH
B BbIPABOTKAX

1. Boipa6oTka, npoBoaumasl BHe BJAHSAHHS OYMCTHbIX pabor
B YCJNOBHSIX N0JOTOr0 nafeHus

YcnoBusi. Belpa6oTka npOBOAHTCS MO NPOCTHPAHHIO HAa ray6uHe
800 M. Yroa napexus mopod 15°. Bmewaroiine nopoabl nokasaubi Ha
puc. 16. Xapaxrepuctuka chaoes nopog: | — necuanuk, R, =91 Mlla,

T T T T T TS
A R |

A '
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Puc. 16. Pacyetnan cxema k npumepy |

m, =48 m; 2 — aneppoant, R, =60 MIla, m, =13 w; 3 — apruaanr,
Ry =40 MIla, my =22 m: 4 —yroab. R, =18 MITa. m,= 1,2 M; 5 —
apruanut, Ry=38 MIla, ms=2,4 m; 6 — aaerponnt, Ry, =65 MIla.
m, == 4,0 m. Pacctosinue 0T CBOAA apKkH 10 n.1acTa no eprHkaan 1,3 .
Beipa6otka npoiiaena kom6aiHOBbIV CTOCOGOM, CeyeHHe B CBETV 10 0CAlL-
ku S = 10,3 m®. lupnua B npoxonke 4,12 w1, ppicorta 3.56 M. Cpok cavKGbl
BbipaGoTku 10 geT. BoipaboTka cyxasn, HaxoanTes BHe TeKTOHMUECKHX
napvienuii. Kpenb — metannuyeckast apoyyasi nogat.1isasi.

Pewenune

I. OnpeneasioT pacueTHyio NPOYHOCTb nopo. [an Beex nopoa npH-
HiMaioT k=109 (cv. taba. |). Toraa R, =91 . 0,9 &~ 82 MIla;: R., =
=60-09=£54 MIlai R3=40-09=36 MIla, R, =18-0.9==
= 16,2 Mlla.

32



Ris=238-:-09=234,2 MIlla, Rs=065-09=>58,5 MIlla. Buipa6orka
CVXas, MOITOMY NPOUYHOCTb He CHHXKAETCR OT BO3JeACTBUA Baaru (cm n. 7
pasa. I). Cornacho n. 8 pa3a. 1 ycpeaHenHoe 3HaueHue R, NOpPOL KpPOBJH
onpenessiior Ha Bbicoty 1,50, pasnyio 4,12 - 1,5=6,18 M, nopon nousbl —
Ha ray6uny 4,12 m. B o60ux cayuasix YYHTHIBEIOT MOPOABI MO BhICOTE
BbIpAOOTKH.

Pacuetnas npouHocTh 110poi KpoBaK Rcy, no dopmyne (3) paBHa:

82 -3,984-54 . 1,3436-22+162.1,2434,2 - 1,06

R o= 3981 13129+ 1.2+1.06 =545 Mla.
AH&.HO!‘HHHO aas ﬂOpO,a noyBbl
R B LEHI62 12402 244585278 4oy,

1,3+1,242,442,78
Pacuetasi npounocts nopoa B 60Kax BbIPaGOTKH COCTABMT

36 - 1,34+16,2 - 1,24-34,2 - 1,06

Ree= 13+1,2+1,06

=28,8 MIla.

2. CmellleHHst mopoj onpenensior no gopmyne (4):
U = kukok ko Ut >

rae k,=1 (cm. taba. 2, npn a << 20°); ke= 1 npu onpegesnenun cme-
{LIeHH CO CTOPOHbI KPOBJIM H NOUBbI H kg = 0,35 npu onpenesnennn 60Ko-
BbIX cMeulenuil; ks = 0,2(4,12—1)=0,62, no ¢opmyne (5) aaa noussl u
KpoBaH # ks =0,2(3,56—1)=0,51, no dopmyse (6) 115 60KOBbLIX CMellLe-

Hul, ky =1 (em. n. 2 paaxn. Il aas oauHouHO# BbIpaboOTKH); Ry =1 nas
BCex onpejensieMblx cMmelleHui (M. 1. 2 pasa. Il v puc. 3 npu H, =800 m,
t =10 J1eT ¥ COOTBETCTBYIOULEH MPOUYHOCTH MOPOR KPOBJIH, NOYBbI H 6O-

koB); Ur= 150 mm, Ur = 240 MM, Ur,s =500 MM — ¢ Kax10# cropo-
Hbl Bbipa6oTkn (cm. puc. 2 npu Hy, =800 M ¥ nosydyeHHbIX 3HAUEHHSX
MPOUYHOCTH HOPOJ KPOBJH, NMOUBbl H GOKOB).

Up=1-1-062-1-1-150=93 mm.
Up=1-1-062-1-240=150 mm.
Us=1-035-051-1-1-500=89 mm.

B nanbHeiuiem Harpyaku Ha Kpenb CJaeAyeT pacCUMTHIBATh 10 CMe-
ILEHHSIM KPOBJIH, KOTOpbie MPEeBbLIIAIT CMellleHHss GOKOB BbIPAGOTKH.
CwmelteHus nousbl (150 mm) He TpeGYIOT MEPONPUSATHI MO HX CHHXKCHHIO.

3. Harpy3skn Ha | m BblipabOoTKH paccuuteiBaior 10 gopmyae (9):

P = kokykapb P*

rae k, = 1.05(no Ta6.. 4 a1 MarucTpaabhoit Bupabotku npi U/ =93 vum);
ky==1(cM.n. 4 pasn. I1); ky, = 0.8 (110 Taba. 5 npn Hp/ Ry =800/47 5 =
= 16.8. rae R -— cpeaHeapHdMeTHUeCcKas IPOUHOCTb MOPOL KPOBINH H
INOYUBbI.

_ Rc.xp + Rc.nw . 54,5 + 40,5

Rep 2 2

= 47,5 MIla;

bh=4,12 ™ (no yeaosuo); Pr=45 klla (no puc. 4, npu U =93 mu u
h=4.12 w). 33



P=105-1-08-412.45=156 kH/m.

4. Kpenb BbiGupaior coraacio n. 6 pasa. Il no npua. |. uexoas w3
WHPHHBL BbIpaGoTKH. Tlpu b =412 M npuHAMAIOT APOUYHYIO Kpellb H3
CBI1-22 ¢ durvpnoit nnankoi 311K ¢ necviueil cnocobHocTsio B 1n101aT-
JHUBOM pexume Ng=200 kH.

5. lna spibopa NAOTHOCTH Tako# Kpenu cayxar n. 7 pasa. 11, gpopmy-
aa (11); n=P/N;=156/200=0,78 pam/m. ITpnuumaem n =108 pam/m.

6. [Moaaransoctb kpenu npu n = 0,8 pam/m BuBipalor 1o 1. 8 pasa. 11
H3 YCA0BHA: A 2= kockauiRyeUsp- T10 Ta68. 6 ko= 10" kppe=1: Ryc==1|
(aukepHOH Kpenu H kpetit veuteuus uet); U =93 mum.

A=1-1-1-93=903 mwm.

C."l(‘,{[()B'dT(:‘JleO. Tpex3dpeutasdg apoydad MeTtadaduyeckas Kpelb
KMII-A3 n3 CBI1-22 ¢ nogatausocthio 10 400 mm (cM. npua. 1) njaot-
Hoctoio 0.8 pam/M 0GeCHCUHT HOPMAILHYIO IKCILIVATAIHIO paccMaTPH-
BaeMoil BLIpaBOTKH.

Mpumewanune. Ecam B pandom npumepe uCmoab3oBaTh Kpenb ¢ OGBMHBMH
y3J1aMH NIOAATAMBOCTH (C LIPAMOH NMTAHKOH) , dmewuled Hecyluyio cnocobnocTts N == 120 kH
(cM. npua. 1), TO NAOTHOCTL TaKOil KpenH noJKHA ObiTh 11 = 156/120 = 1,3 pam/m. OTHo-

CHTENLHO KPEnH ¢ HOBLIMH 3amkaMmu 3[1K 3To npuBOAYT K YBEAHUEHHIO NAOTHOCTY ¥ COOT-
BETCTBEHHO pacxogy metannokpend B 1,3/0,8 = 1,6 paza.

2. BoipaGoTka, npooanmas no oGpyUIEHHBIM NOPORAM

Yecaosus anatorudds npuyepy |

Pemenne

. Onpeaeasior cvelenns nopo1 kposau no n. 2 pasa. 1. Coraacuo
npumepy 1. Uy, =93 mm. Cumeulenis 8 paccvartpisaemMoil BbipaGoTke
coraacto n. 9 pasa. 1l cocrapasiior 1.5 U= 1.5+ 93 =140 mw.

2. PacueTnyio Harpyakv ha Kpeiib onpeaesuot no gopuvie {9):

P == keyfelengh PV,

rie k,==1.058; k,=1: b =412 v (cm. npumep 1); k= 1.0 (cm. n. 4
pasa. [1}): Pe=2>57 klla (cm. puc. 4. upyn U =110 mm).

P=105.1.1.412.57=247 xlti/m.

3. Buibop Trra i naoTHoeTn Kpeitn npoussoantest no n. 6 1 7 pasa. 11
[Tpuuumaem no wipuie suipabotky 4,12 M xpens n3 CBIT 22 ¢ 3amxka-
mu 3K, wecvinas cuocodnocts kotopoit 200 k1. [TaoThocTth Takol
Kper

p 247

n == 7 AR R 1,23 pamuni/m

(coraacno n. 7+pasa. 11 1.25 pav/w).



4. CoraacHo n. 8 pa3a. Il nogdaTauBOCTb Kpenu NIPHHUMAIOT HE MEHee
140 mm. 1o obecncunsaer kpens KMIT-A3 ¢ makcumanbioll nogat-
JHBOCTLIO 400 MM.

Takum oGpa3om. Ge3peMOHTHOE NOAAEPIKAHHE 3ITOH BLIPAOOTKH
ofecneuut Merananueckas apounast kpenb KMI1-A3 naornoctsio 1.25 pa-
Mbl/M.

3. Boipa6Gorka, noraiaemas 3a OYMCTHbLIM 3a60em
OAMHOYHOH J1aBbI

Yeanopuda awadgoriuust npuvepy 1, npuuem H =800 m, R.,, =
= 54.5 MIla; R, =40.5 Mlla; R, =47.5 MIla; S, = 10.3 m?: ocHos-
Hast KPOBJS NAACTA CPCAHEOOPYIIAIOILASCS.

Pewenne

1. Onpeaeasiior cMentennsi nopona kposau U no pasneav [1. CornacHo
npumepy | npui. 2, roe npusepgen 1ot pacuet, U =93 mm: naxoasr
Harpysky Ha kpenb P =156 kH u maotHocth kpenu n=0.8 pambi/m
(Tam e, B npumepe |).

2. ITo dpopmyae (12) n. 1, a paza. Il onpenensior cMeuleHust nopon
33 BeCb CPOK IKCILIYATAUHH BbHIPAGOTKHU:

UKp= U + k,(pk.kKUp.

rae U=93 mm (cm. npumep 1) k= 1.0 (cm. Taba. 7); k,=1.0 (no
ra6a. 8): k, = 0,44 (no puc. 5 npn R = 40.5 MIla u R, = 54.5 MIla);
U, =580 mm (no puc. 6 npu R, =475 MIla 1 H =800 m).

Uegp="934+1-1.0- 044 - 5380=348 mm.

3. CYMMApHYIO DACUCTHVIO HATPV3IKV Ha Kpelb BLIpabOTKH 33 Bech
CPoK orpenensior coraacuo . 4 pasza. Il o seanunne Uy, = 348 viw:

P = }r‘?nkuknpi7 - P

riae k,==1,0 (cm. TaGn. 4 18 MarucTpasbibiX it APVIUX BHIPAGOTOK NpH
U=348mm); k, =1 (1. 4 pasu. [1); by, = 0.8 (1151 BLIpaGOTOK. 1poHLen-
HblX KoMOaRHOBBIM C110cob0M. ¢M. 1. 3 nipumepa 1) b=4,12 v (110 veao-
BHIO) . PP= 100 kila (puc. 4. upu U = 348 um).

=1.1-08-412.100=330 kl{/m.

4. [1I0THOCTD YCTAHOBKH KPCIH VCHACHHS 1) OLIPCACASIOT H3 BhipaiKe-
Husi (143, 1. 4 pasa. HI:

P —nN;
N )

S|
rae P=330 kH/m: n =08 pamn/m; N.=200 kH (cm. npumep 1):
Ny, =250 kH (aas metananueckod ctodkn Tpeuns. cM. u. 3. a pasa. 111).

330 — 0,8 - 200
250

ny =

ny =

== (),68 cr/™m.
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OkoHuaTeNlbHO MJAOTHOCTb YCTAHOBKH KperH VCHJEHHS 110 TEeXHOJO-
FHYECKHM COOOPAXKEHUAM BHIGHPAIOT KPATHOM MJIOTHOCTH pPaM OCHOBHOMN
kpenu. B nanuom cnvuae npunumaem n =08 ct/M, T.e. CTOHKY VCH-
JIEHUs1 VCTaHaB.1MBaeM MOA KAXAVIO PaMy Kpenu.

0. Bbibupaem THNM Kpenu no MOAATIUBOCTH B COOTBETCTBHH € 1. 8
pasa. II:

A = kockanxkyc * Upr
rae Roe=1 (no tabn. 6 npu n=0.8) k.= 1 (aHkepHas kpenb He
npumenseTta); ky. = 0,8 (cm. Taba. 6 npu ny =0.8). U,, = 348 mm (n. 2).
AZz1.1.08-.348 =278 mwm.

[Tputnmaem Ttpex3senHyw kpenr KMIIT-A3 w3 CBI1-22 ¢ noaat-
Ausoctblo 400 mm, naotHoctbio 0.8 pambi/m. [TocneaH010 B 30He BAUAHUS
OYHCTHBIX pabot Ha paccTtosaHun 30 m Brepeau nasbl (cm. n. 15 pasa. I11)
HEOOXOAHMO YCH/IHTb MEeTa/IMUeCKHMH CTOHKaMH TPeHHMS MO KaxKaoH
paMmo#.

4. BuipaGoTka, npoBoaHMasi BNPHCEUKY
6e3 ocTaBieHNHsl YroJbHOHW NOAOCHI

Y caosusa. XapakrepucTHKka nopon aHajorudwa npumepy |, rae
R”,,—545 Mr]a R.m =405 Mlla; R, =475 Mlla; H=2800 w;
Ses = 10,3 M2, Bbipa6oTKa cyilectByer | ro.

Peuienwne

1. Onpeneasiior cmemenus Uy, no n. 2,a pasa. I1:
wp = (Unp + Volo)R ksk,,
rae Ug,= 175 mm(cm. puc. 7 npy H=2800 m n R, = 47,5 MIlla); Vi =

=62 mm/mec (no puc. 8); £, =12 mec (no ycnosmo) ks =1 (no ta6n. 8);
k.= 0,44 (no puc. 5); B =1 (monHas npucedka, cm. n. 2 pasa. II):

Uep=(1754+62:12) - 1.0,44 - | = 404 mm.
2. Onpenesisiem Harpy3ky Ha Kpemb no . 4 pasn. 1[:
P = RyR, R0 P,

rae R, =1 (cm. Taba. 4); k,=1; k,, = 0,8 (npn KombaiinoBoM crocobic,
cm. npumep 1); b=4,12 m (no ycaosuio); P*=10b kila (no puc. 4
npu U =404 mm).

P=1-1-08-4,12.105=346 xH/m.
3. [lnoTHOCTL OCHOBHOW Kpernu npuHumaioT no . O n 7 pasn. Y
n=P/N;,

rae P =346 kH/m; Ng= 200 kH (no npua. 1 ans kpenu CBI1-2¢ ¢ 3am-
kami 3[1K).

36



n=2346/200=1.73 pambi/m.

[Tpunumaem Gaunxkaitiuee 6onbiee n =175 pampi/m (cm. Tabua. 6).
Takum o6pa3oM, B KauyeCTBEe OCHOBHON KpPeNH, veTaHaBaHBaeMoil BO
BPEMS NpPOBELEHHsT BHIPAGOTKH, IPHHUMAEEM aPOUHVIO MeTasHUYeCcKVIO
kpens KMIT us CBII-22. ‘ )

4. CymmapHasi Harpyska Ha Kpelib onpegefsercs no n. 2. ¢ pasa. 111:

Ukp = Uwp + Uik R¢k, |
rae Uy, =404 mm (cMm. Boiiie) : U7 =500 mm (cm. puc. 9 npu H =800m n

Rep=47.5 MIla); ky=1 (no tabn. 7); ks=1 (no taba. 8): k, = 0.44
(cM. puc. 5): B =1 (n. 2,a pa3n. I1I).

Up=404 4+500-1.1-044 -1 =624 mwm.

5. PacueTHyio Harpysky onpeaeasiior no n. 4 pasn. 1.
P = kokRaph P¥.

rne Rp=1: k,, =08 k,= 1. b=4.12 m (cM. Bbitte); P*= 130 klla
(no puc. 4 npun Uy, =624 wm).

P=1:1.08-412.130=428 kH/m.

6. [l1oTHOCTL Kpenu vCHiIeHHst B 30He BAHSHUA JaBbl ONPeAe.IAeTCs
1o BbipaxkeHHo (14):
" P—n-N;
| = N“ 4
rne P =428 kH/m: n=175 pambi/yM 0 N,;=200 kH (cv. pauee):
Ns, =200 kH (1o n. | pasa. Il npu 1epeBsHHBIX CTOHKax).

428 — 1,75 - 200

™= 300

= 0,4 ct/m.

YuuTtbiBana 00JbilHEe o)uiaeMmble (pacueTHble) CMElleHHA nopoi
KPoBIH Uy, =624 MM, a Takxke TOXHOJIOTHUECKHE COOOpa)keHus (cM.
npumep 3). NPHHHMAEM NIOTHOCTb VCTAHOBKHM CTOEK VCHJEHHA H, =
=109 c1/m. T.e. YCTanapanBaewm J1cpeBAHHLIE CTOHKH MO KaXAVio
BTOPVIO pamy NOA CIVIOUIHOR NPOTOH.

7. Kpenb BbIOUPAIOT 110 N01aT.IHBOCTH B COOTBETCTBHU ¢ 1. 8 pa3a. [l
npn Ugp==624 mwm.

X>feoc'l‘?mﬂ('kyc' ;pa
rae Roe==0.78 (cM. 1a6.1. 6 nipu n =175 pavbl/vM): Raw= 1. kye =10.75

(cv. Taba. 6 npn ny =09 cr/v. r1e 3HaueHls ONpPCAEIAEM HHTEPNO-
Jgdnneit) .

AZ=07.1-075.624 =364 vm.

Takny 06pa3oM, NPHHIVAeV TPEX3BEHHVIO METALIHUCCKVIO APOUHYIO
kpenb KMIT-A3 ¢ noaatansocteio 400 v n3 CBI1-22; na10oTHoCThL vera-
HoBKH 175 pavisl/vM NP Z0NOJHHTEIBHOM VCILTOHHH B 30HE BAHSAHHS
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O4HCTHOro 3a60si Ha paccrosiiiu 35 M Bnepean nero (. 2, e pasa. I11)
AepeBsHHON CTOHKONM, YyCTaHABAMBAEMOM MO NOAXBAT UePes OAHY pamy.

5. Boipa6oTka, coxpaHnsemas AJ8 NOBTOPHOTIO HCNOJb30BaHNA

YcaoBus. XapakTepHCTHKA NOPOJA aHajlorhuyua npumepy 1, rae
Rexp = 54,5 MIla, R ,, =405 MIlla; R,=47,5 MIla, m=1.2 w;
H'=800 m; S.=103 Mm% BupaGoTka 3KCIIyaTHPyeTcsi TPH Toaa:
OJLMH 10 N1aBbl 1, BTOPO#H — Ha rpaHuie ¢ BLPAGOTAHIILIM [IPOCTPAICTBOM
W TpetHil 1o norauienuss nasoil 1. Buipaborka 3a nasoit | oxpausieres
OPraHHON KpPENbio,

Pewetune

1. 1lnst Bbi6Opa OCHOBILIOH Kpenu cMeuleHus OPOR KPOBAH Mo 1. 3, a
pasa. I1I onpeneasior no ¢opmyne (12):

Up=U+ by ks k- Uy,

rae Uy, =93 mm (cMeiucHHA A0 BJAHSHHMA OUHUCTHBIX paboT, oupene-
nsiembie 1o npumepy 1); By, =1 (cm. Tabia. 7 upu cpeancobpyuaniueics
kposae); ks=1 (cm. tabn. 8 npu S, = 10,3 m?); k=044 (no puc. 5
np# Req, =400 MIla u R ., =545 MIla); U, =570 mm (1o puc. 6
npu R, =475 Mlla u H, =800 m).

Uep=9341:1.0,44 570 = 344 mwm.

2. PacueTHyl0 Harpy3ky Ha OCHOBHYK) KP€Ilb ONpPEAeAsiioT B COOTBET-
creub ¢ n. 3,6 pasa. Il no n. 4 pasa. 1l npu U,, = 344 mm:

Poshy - hye oy b P

rae k, ==1 (cm. Taba. 4 niaa marvcrpadbiblX BupaboTok); k=1 (1. 4
pasa. I1): ky, = 0,8 (tabn. 5 npn H,/R,, = 800/47,5=16,8); b = 4,12 m
(no ycaosuio); Pv=100 xlla (cm. puc. 4 npu U =344 mm).

P=1:1-08-4,12-100=330 kt/m.

3. TlnotHocTh ycTanoBKH OCHOBHON KPCNH ONPEALISIOT B COOTRET-

ctBun ¢ n. 3.6 pasa. 1l no popmyae (11):
n=P/N,
rac P =330 ktl/m: N, =200 xH (no npua. | ans kpenn uz CBI1-22
¢ 3amkom 311K).
= 330/200 = 1,65 pamul/m.

[Mpunumaem Goabuice O6anxKafuee coraacio taba. 6 3HaucHue

n= 1,75 pamol/m.

4. Cymmaptas narpy3ka Ha Kpeib 3da BeCb CPOK CyLUeCTBOBAHMSI
BLIPAOOTKH 110 OOHIUM CMCIILEHHIM KPOBAH COCTABHUT cM. n. 3, 8 paza. I

Up=Up + (U, - kA« Ryy) < ks« by,
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rae Uy, =344 mm (cM. panee); U, =570 MM (cM. puc. 6 npu R, =
=475 MIla v H, =800 m); k,=044; ky=1. ky =1 (cM. panee):
m == 1200 mm (no ycaoBuo); k== 0,2 (n. 3, 8 pa3a. 111 npu opraunoii
KpernH).
Ugp=344 + (570 - 0,44 4+ 1200 - 0,2) - | - 1 =835 mm.

5. CymmapHylo Harpy3ky Ha OCHOBHYIO Kpenb H Kpelb YCHJIEHHA

Haxoasat (cM. n. 4 pasa. II) no dopmyane (9):
P="ky by hkyp-b-Pr,

rae k,=1; ky=1; kyy=108: 6 =4,12 m —cm. n. 2; Pr= 145 «lla
(cM. puc. 4 Bmecto U noacrasnsasa Uy, =835 mm).

P=1.:1-08-4,12-145=478 kH/m.
6. IlnOTHOCTL YCTAHOBKM KpenH YCHJAEHHS, B 30HaX BJAWAHHA JaB,
onpeaeasiot no n. | pasa. I, popmyna (14):
P—n-N;
n /—ATS-;__,
rae P=478 kH/m; n= 1,75 pamb/m; Ny=200 xH; N, =200 xH
(nepeBsinHan crtofika ycuaenus no n. | paaa. I1I).

478 — 1,75 - 200
200

n = == 0,64 c1/m™m.

YunThIBas 3HAUHTENbHBIE CMELIIEHHSI KPOR/IH, NpHHUMaeM n, = 1,75 cT/M,
T.e. YCTA4HABAHBAEM CTOHKY YCHJEHHS MOA Ka*KAYyl0 paMy OCHOBHOH
KpernH.

7. Tun Kpenu 1Mo rojaTJHBOCTH BbLIGHPAIOT B COOTBETCTBHM C M. 8
pa3n. IL

A ,>/ koc * kam( * kyc y Ul,(p

rae Re. = 00,78 (cm. tabu. 6 npu n= 1,75 pambl/Mm); k..« = 1 (aHkepsl He
npumensiioresi); kye = 0,61 (n, = 1.75 ¢1/m); Ux, = 835 mm.

A=078-1-0,61-835=397 mm.

Tak Kak nacnopTHasi NoAaTJHBOCTb TPEX3BEHHOH Kpenu ¢ 3aMKOM
311K cocrtasasiet 400 MM, T.e. MeHee pacHeTHOrO 3HAaYE€HHsA, TO B AAHHOM
cayuae npuHumaem TtpexspenHylo kpenb KMII-A3 u3 CBI1-22 naot-
HOCTbIO 1,75 pambi/M, IpHUeM B 30He BAHSAHHSA O4HCTHBIX pabot (cm. 1. 3.0
pasn. 111) AONOAHHTENLHO HCNOAL3YEeM CTOHKH YCHAEHHWS, yCTAaHABAM-
BaeMble MOJ KAXKAYIO pamy.

6. Bmpaborka, noramaemas 0AHOBPEMEHHO
C M3BJICYEHHEM UEJHKA yris

Ycaomusd. XapakTepucTHKa HOPOA aHajJornuda npumepy |, rae
Rc.xp=54»5 MIlla, Rc_".,*‘-—-—-’”),S Mlla: ch—: 475 MIlla: m= 1.2 ‘VI"
H =800 M, S, == 10,3 w2, BuipaboTka 1IPOXOJHTCH COBMECTHO ¢ APYFOH
noratraeMoi Aason 1, 061wnit cpok ee cavKObL TPH roaa: OTHH 10 BAUSHIA
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aasbl 1, BTOpPOii — B 30HEe BJIHSIHHSI OCTABJEHHOrO LEJHKA LHPHHOH
B =40 m u Tpetuii ao norawenus nasoi 11. OcHoBHas KposJs niacra —
cpeaHeo6pyuwiapniancs.

Pewenwue.

1. Jlnst Bbi6opa NJIOTHOCTH OCHOBHOW KPEMH CMEULEeHHUs NOPOA KPOBH
B BhipaboTke onpepeasior no n. 4, a pasa. I

Up=U 4 (UY + AUVDkxp + ks + ks,
rae U =93 mm (cm. npumep 1); Ul =70 mm (cm. puc. 10 npu H = 800 m;
R, = 47,5 MIla u B =40 m); k= 0,44 (no puc. 5 npu Reyp = 54,5 MIla
H Rene = 40,5 MIla); AUY =300 mm (1o puc. 11 npu H =800 m, R, =
=475 MIla u B=140 m); k=1 (cm. Taba. 7), ks =1 (no Ta6a. 8 npwu
Ses = 10,3 m?).
Ugp=934+(70+300)-1.1-0,44 =256 mm.

2. PacueTHas Harpy3ka Ha OCHOBHYIO Kpelb olipeiensieTcss no mn. 4
pa3a. Il no Bennuune cmewenuit 256 mm:

P=kFky kyhknpb- P,
rae kp =1 (cMm. Tabn. 4 AA5 MATHCTPANbHbIX H JAPYrHX BLIPAaGOTOKK);

ky=1 (n. 4 pa3n. II); k,p,= 0,8 (cm. npumep 1); b =4,12 M (110 ycuo-
BHi0) ; PP =282 «klla (no puc. 4, noacrasnss Bvecto U 3Hayenue Uy, = 256 MMm).

P=1-1-08-412.82=270 kH/m.
3. [lnoTHOCTb yCTAaHOBKH OCHOBHOI Kpenu onpeeasiior no n. 7 pasa. Il
n=P/N;,

rae P =270 kH/mM (cm. Bblwe); Ny,=200 kH aas apouHo#l meransu-
yecko#t kpenu u3 CBI1=22 c 3amkamu 3I1K (cm. npua. 1).

n=270/200 = 1,35 pambl/m ,

ITpuHumaem naotHocts 1,5 pambl/mM (6Ganxkailinee 6Goabiuee 3Ha-
yeHde no taba. 6).

4. CymMMapHyio Harpy3ky Ha Kperb 32 BeCb CPOK CJy»KObl BbipaGoTKH
ONpPEeALNSIOT TaK e Mo BeJHunHe ob1uX cMelleHudl (n. 4, 8 pasa. l1):

Uip=Uxp+ Ut + by - by - ks - kx
rae U, =256 mm; U)y =70 mm (cm. panee); k, == 1,15 (cm. Taba. 13 npu
B=40 m); kyy=1; ks=1; ky=0,44 — cm. panee.
Uw=2564+70-1,15-1.1-.0,44=291 mm.
P=ky ky - hyp-b-Pi=1.1.08-4,12.-92=303 kH/™, roe P =

=92 klla (cm. puc. 4); ky, ky, kop 1 b — cm. 1. 2 3TOrO NprMepa.
5. TlnoTHocTh Kpenu ycunenusi n; Haxoast no gopmyae (14):

P"‘"n‘Ns

n > Nsl
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rae P =303 kH/m; n=1,5 pambi/m; Ns=200 kH, N;, =200 kH (aan
JepeBSAHHON CTOWKH).

n > 303 — 1,5 - 200

300 ~ 0 ct/m.

6. Tun Kpenu no NOAATJIHBOCTH BHIGHPAIOT B COOTBETCTBHH C N 8 pasx. 11:
A>koc ‘ kaux ‘ kyc ¢ Unlcp s

rae Ree=10,85 (cM. taba. 6 npu n =15 pambi/m); Rax=1; kye=1,0
(6e3 kpenu ycujenus); Ugp =291 mm.

A>=085-1-1-291 =247 mm.
[TpuHumaem tpex3seHHyl apounylo kpernb KMII-A3 us CBII-22,
uMerolLyo nogatausoctb 400 MM, naoTHocTs 1,5 pambi/m.

7. Cnapennast BripaGoTka, pasjenesHan nOpoaHOH NOJOCOH,
MCnoJib3yemMas npu oTPaboTKe BTOPOiH JaBbl

YcnoBusa. XapakrepucTHKa NOPOA COOTBETCTBYeT mNpumepy |,
rae Rc.p =>54,5 MIlla, ch.,—405 Mlla, R, =47,56 Mlla, m=1.2 m,
H=2800 m; Sz = 10, 3 Mm% OcrambHbie YCJIOBHA aHAMOTHUHEBI TPHMEPY 6.

Pewenwue.

[. OnpenensieM cMelleHHst NOPOA KPOBJH IAf BbIGOPA OCHOBHOM
kpenu (nm. 5, a pasa. III):
Ui = 08U + kup « ks - ks - U)) ,

rae U=93 mm (cm. npumep 1); U, =570 mm (Ha puc. 6 npu R, =
=475 MIla u H,=800 m), ky, =1 (cm. Ta6. 7); ks=1 (cm. Taby. 8);
ky==0,44 (no puc. 5 npu R, = 54,5 MIlla u R.,, = 40,5 MIlla).

Ugp=08(93+1-1-0,44 -570) =275 mm

2. OnpepnensioT Harpy3ky Ha OCHOBHYIO Kpelb BbipaboTku no n. 4
pasa. Il npu U =275 mm:

Pty hy- kb P,

rae Ry=1,0; ky=1; kyy=0,8 (cm. npumep 1): b=4,12 m (Tam xe),
Pr =90 «lla;

=10-1-08-4,12-90==237 kH/m.
3. [l1oTHOCTL OCHOBHOW Kpenu onpegeisiior no n. 7 pasa. Il
n=P/Ns,

rae P==297 kH/mM; Ns=200 kH (cm. npua. | aas kpenu u3 CBI1-22
¢ 3amkamu 3I1K).

n=297/200 = 1,49 pamni/m .

[Mpunumaem n=1,5 pambi/M.
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4. CymMMapHble cMellieHHs1 3@ BeCb CPOK CYILeCTBOBAHUA BbIpabOTKH
onpegensitor no n. 5, g pasa. Il:

U|/(P= UKP + (Ul ¢ kl( -I- O‘Skoxp * m) ¢ ks ‘ ka ,
rae Uy =275 mm, U, =570 mm, ky,=0,44; ks=1; kyy=1,—cm. n. |

storo npumepa, m = 1200 m (1m0 ycnoBuio); ko, =04 (cm. n. 3, B
pasa. Il pas nopoaHbix nogoc).

Uep=2754+(570-0444+08-0,4 - 1200) - 1 - 1 =910 mm.
5. CyMMapHy10 Harpy3Ky Ha Kpelb 3a BeCb CPOK C/1YXK6bl BLIpaGOTKH
onpeneasior mo n. 4 pasa. 11, — Uy, npunumator 910 mm:
P=kn'ku'knp'b - P

rae k, =10 (cm. Ta6bn. 4 npu Uy, =910 mm); k=1, k=08 b=
=4.12 M —cm. n. 2 sToro npumepa. P*= 147 klla (no puc. 4 npu Uy, =
=910 mm).

P=10-08.412.147 =485 kH/wm.
6. [lorHocTh Kpenu ycuaeuus n, onpepeasiiot no dopvyae (14):

P—n-N;
N .

51

rae P =485 kH/m: n= 1,5 pamnt/m, N;=200 xH; N, =200 kH (upu
aepeBsiHHON ctokike ycuaenus, n. | pasa. Il

485 — 1,5 - 200
200

n =

n =

= 0,93 pambi/m.

[Mpunumaem n;, =15 ct/M, T.e. NpU YCTAHOBKE CTOHKH yCHAEHHSH
MOA Kaxaylo pamy.
7. Boibupaem THn Kpenu no noaatauBocTH (cm. n. 8, pasa. I1):

A>koc * kanx - kyc * (j;p'
rae Ro==0,85, k= 1; Rpe=0,62-—no T1abn. 6, Ugy,=910 mm.
A=085.1-062:910=480 mm.

[Tpinumaem natH3BeHHyio apouHylo kpenb KMII-A5 usz CBI1-22 ¢
HOXKo# 700 MM, umeoulyo nogataiBoctb 600 MM, naoTHocTb 1,5 pambi/m.
B 3one BauAiHMA OYHCTHBIX PaboOT MOA KAaXKAYI0 paMmy Kpefd ClAeayeT
NOAGHBATb NEepPeBSAHHYIO CTOHKY YCHJEHMS.

Il pHMeyaHHne. Ecnn Ha waxrte HeT nATH3BEeHHON KpenH, TO A0NYCKAeTCHd HCNoJb-
3oBaTh Tpex3pennyio KMII-A3 ¢ noparauBoctbio 400 mm. Jlisi GeapeMOHTHOro noa-

AepKaHuA TaKoW KpenmH cedyeT YBEeJHUHTb IVIOTHOCTb YCTAHOBKH CTOeX ycuuenusi. Koau-
YecTBO cTOeK Ha | M BHPAGOTKH MOXHO HAaATH OGpaTHLIM NEPECUETOM H3 BbIPAXKEHHS:

A=to+ Raux* Ry - Usp.

A
kyr= U;p, km. k—_
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rae A — nogatausocTb Tpex3seHnHoit kpenu KMI1-A3, pasHas 400 mwm;
Uwp =910 mm; koe = 0,85, kax=1 (cM. panee).
400

k= 5107085 1

== 0,52.

3nauenne ky,=0,50 coorserctByer n;=3 ct/Mm (cm. Taba. 6).

Takum ob6pasom, ecaiy Ha | M BbIpaGOTKH NPHXOAHTCA MO 3 CTOHKH
VCHJ/IEHHS!, YCTaHaBJWBAaeMblX MOJL NPOTOH, TO AOMYCKaeTCA NPUMEHATH
kpenb KMIT-A3 naortHoctbio 1,5 pambi/m.

8. Buipa6oTka, npoBoaumas (odopmasiemas)
3a O4YMCTHbIM 3a60eM B BbipabOTAHHOM NPOCTPAHCTBE
Ha rpaHule ¢ paHee OTPAGOTAHHBLIM CMEXHbIM BBIEMOUYHBLIM CTOJGOM

Ycaoswus ananornuns npumepy 1. Moutnocrs nnacra yras 1.2 m,
KpoBasi cpenueobpyuawoinascs, S = 10,3 M2, Hy,=2800 M, Ryp=
=475 MIlla, b=4,12 m. BuipaboTka oxpausieTcsi GyTOKOCTPaMH.

Pemeunne

1. Onpexensiem cMewieHust nopoa kposau no n. 6. a pasn. Il
Uwp == 1,5U + mkogp « kyp « ks,
rae U =93 mm (cM. npumep 1); Roxp = 10,3 (10 Taba. 11, n. | pasa. HI);

=1 (kak y cpeaneoGpyuiaiolleics, cMm. taba. 7, n.-1 pasn. III);
ky=1 (cv. Taba. 8, n. 1, a pasa. III).

Uep=15-934+1200-03 -1 1=140 4 360 =500 mMm.

2. PacueTHylo Harpysky Ha Kpenb Haxoaum 1o n. 4 pasa. Il npu noa-
cravoBke Bmecto U 3Hauenusi Ug = 500 Mm:
P=khky-ky-kn-b-Pr,
rae ky=1 (cm. ta6a. 4); ky,=1 (n. 4, pasa. 1), ks, =1 (BbIpaGOTKY

POBOAST 10 06pyuieHHbIM nopoaam), b =4,12 m (1o yciosuio 3ana-
un), Pr=115 klla (cm. puc. 4).

P=1-.1-1-4,12-115=474 xkH/wm.
3. TToTHOCTb YCTAHOBKH paM KpellH ONpeaedsieM B COOTBCTCTBHH €

. 6 u 7 pasa. . lipuuumaem tpanenneBunnyi kpenb 3z CBII-22 ¢
samkamu 311K, Hecyuiast cnoco6H0cTb KOTOPO# paBHa 200 kH (cm. nput. 1).

n=~P/N.=474/200 = 2,37 pambi/M.

Ipunumaenm Ganxaiiiee Gogabinee 3Hauenue 1o tabu. 6 n = 2,5 pambl/M.
4. Tun Kpenu 110 NOAATAHBOCTH BbIGUPAIOT B COOTBETCTBHH € 11 8
pasa. 1I:

\> kuc : kaux : kchKp ,

110 Ree=0.6 (cM. Taba. 6, npit 1 =25 pamul/M): Ray =1} kyc =1
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(cm. Taba. 6, cOOTBeTCTBEHHO AHKEPOBANHE KPOBJIH H CPEACTBA YCHICHHS
xpenu oTcyTeTsyior); Uy,== 500 mm.

A>06-1-1-500=300 mm.

ITpunumaem Tpanenuesuanyto kpens tuna KMII-T (I1). [TaoTHoCTb-€€
YCTAaHOBKHM B BbipabBotke n==2,5 pamuni/mM.. [logatnusocrb 310l Kpenu
(A=700 mm) mnpesniuaeT pacyeTHOe CMELUEHHE TOPOJ, COCTABJSIO-
wee 300 mm.

9. BoipaGoTka BHe BJAHSAHHS OYHCTHHLIX paboT
B YCJOBHAX KPYTOro HafeHHs

Y cnosus. OrkaTounslit WITPeK WIMPHHON b = 4 M, BLICOTOH A =3 M,
cedenuem B cBety S =10 m® npoiinen 6ypoB3pbiBHLIM CNOCOGOM MO
NNacTy MOWIHOCTbIO my=2 M C yraoM najaeHuss o=60° (puc. 17).

7757777 /"'""" T
'://k=4omﬁ // ! S
s 7, ///
////// //"’ / ///9//
[///////// / MRS
/// //// / ’////’.-Z", '
vy
//zs//// /

v/ o
//,/// // /

/////
1// //

Puc. 17. Pacuernan cxema K npumepy 9

B ocHoBHOM KpoBJIe 3aseraeT aneBpOIHT MOLWIHOCTBIO 5,5 M W [1POHHOCTHIO
R, =40 MIla. Henocpeacreennas kpoBasi — apruiagaut, R, =25 M[]a,
my = 2,5 M. Tlpounoctb yras Ry = 10 MIla. B nenocpeinctsensoi nouse
saneraer anespoaur, R, =40 MIlla, m, =20 m. Huxe pacnoioxen
MolHbH necuauuk, Ry =80 MIla. Cpox cayx6nt Buipabotku 10 aer,
ray6uia H =600 m, TekTOHMUCCKAs HAPYILEHHOCTh He3UAUYHTENbIIAS,
06BOLHEHHOCTb c1abasd.

Peuenune.

I. OnpenensieM pacueTHYIO IPOYHOCTb NOPOA B KPOB! - 104 B€ # JuXa
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B COOTBETCTBHH c 11. 8 pa3n. [, mpuusas coriacho 0. 5 pasi. [ ko3 duunent
ke==09.

40 - 3425 - 53410 - 0,7425 - 0,710 - 44440 - 3,9

R = 3F5,340,74+0,7+4,4+3,9 = 26,5 Mlla.
RC.xp = RKp * ch = 26,5 . 0,9 = 24 Mﬂa
Ry 2223410 47440 - 35480-35 _ 375 mila.

2,3+4,743,5435
Rene= Ryk.=375-0,9=34 MIlla.
[PacueTHyIO NPOUHOCTb 1OPOJ B GOKY BLIPaGOTKH OnpenesseM CieBa
TaMm, rie oHu HauboJjee caabbie.

40 . 2,54-25 + 1,540 - 0,9425 - 27410 - 0,4
25 1,5+00+2,7404

Reg=Rs+ ke==30,6-0,9=27,5 MIla .

Ry=

= 30,6 MIla.

2. Haxoaum cmetieHHs1 niopod no gopmyie (4):
U=k, -ky ks - ky-ki-Up,

HPH CAeNyIOILHX 3HauyeHHsIX Koapduuventos: k, =06 (cm. Taba. 2);
kg =1 nas KpoBau u nousbl 4 ke = 1,5 119 60KoB (Tam xe); k;=0,6
AJIA KPOBJH M MoYBbl H ki = 0,4 1A 60KoB, — o dopmyaam (5) n (6).
M3 puc. 2 naxoaum Uy = 420 mm, U= 220 mm, U7 =360 m; k, = ;
ke=1 (cm. puc. 3 npn H,/Repp==25 n 1 =10 aer).

Mo dopmyne (4) noayuum.

Upg=06-1-06-1-1:420=151 mm;
Up=06-1-06-1-1.220=79 mm;
Us=106-15-04-1-1-360=130 mm;

Uygo =151 + 79 = 230" mm.

3. Onpenensiem pacueTHylo Harpysky P no cdopmyse (9):
P=ky ky-hky-b-P"

IpH 3HaUeHHAX b =4 M; k,= 1,05 (cm. Tabn. 4); Ry=1; kyy=1 (1. 4
paax. Il); P*=060 klla (oupenesero no puc. 4 npu Uy =151 mwm).
[Tonryuaem P=1.05-1-1.4.60=250 kH/m.

4. Bnibupaem uetnvipexspennylo kpenb KMIT-A4 u3 CBI1-22, N, =
== 200 KH, 102aT/MBOCTb B BEPTHKANLHOM U FOPH3OHTAJIBLHOM Hanpase-
uusix 400 u 300 mm (cm. npua. 1), Toraa nNOTHOCTb Kpenw jgoskHa
€0CTaBAATD:

n==P/Ns;=250/200 = 1,25 pambl/m.

5. [1posepsiem BLIGPAHHYIO Kperb 10 NOAATIHBOCTH 110 dopmyJe (23)
npH kee = 0,9; kg =1; kye =1 (10 Taba. 6). Mmeem:

07-09-1-1.230=145 mm<<A.
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10. Boipa6oTKa, noaBepKeHHASA BJAHSAHHIO OYHCTHOro 3a6o01
M MoralraemMas 3a HHM B YCJOBHAX KPYTOrO najeHus

YcanoBus ananordynsl npumepy 9. Kposns nerkoobpyuiaemasi.
[To ycaoBHSIM yKa3aHHOro npuMepa OCHOBHOM Kpenbio BbiGpaHa KMI1-A4,
n=1,25 pambl/Mm.

Pewenwune

1. Onpenensiem cmeuleHus no gopmynam (24) u (25):
pr=U+U;ka ‘ ks * k(’; : kx;
Un=U+ U, - k- ks Rl — ky):

npd U =151 mm ans KpOBJ]H M 79 MM 115 ouBbl (CM. ipumMep 9); Kyp =
=0,8 (cm. Tabn. 7); ks=1 (cm. Tabn. 8); k,=0,57 (no puc. 5 npu
Rexp = 24 MIla v R, = 34 MIla u3 npumepa 9); ko =1 (no n. 3 pas3a. IV
npua =60°); U, = 260 MM (no puc. 12 npn H=0600mu R, =29 MIla).

HUmeem: Uy, =151 4+ 260 - 0,8 - - 0,57 =270 mwm;
Uy=794+260-08-1- 043—168 MM;
Uopw == 438 mm.

2. OnpenensieM pacueTHylo Harpysky P no dopmysae (9) npuw P*=
=82 klla (nopnc. 4npn Uy =270mm); by =1, ky=1; kyp =1 (cm. 1. 4,
pasf. 1), b =4 m. Takum obpasom, P =328 kH/wm.

3. [To ¢popmv.ae (26) HAaXOAHM NJOTHOCTb KPEIK YCHJEHUS NpH napa-
MeTpax OCHOBHOH KpelH, aHaJOrHuHbiX npumepy 9. B kaudectBe kpenu
ycuaenus BoiGupaem ruppasaundeckue croitkn tuna [C, Ng=250 xH.

328—1,25 - 200

n = 550 = 0,31 cr/m.

[Tpuuumaem n, =0,3 ct/M, T.e. CTOHKH YCHJAEHHH CJEeAVET CTaBHTb
MOJ Ka)XAyl 4YeTBEpPTYI0 pamy NOA OGLULHHA NMPOTOH.

4. [1poBepsieM Kpenb 110 110JJaTAUBOCTH C NOMO1LLIO opmyabt (23) npu
koe = 0.9, kayx =1, kyc=0,95 (B coorsercTBHU ¢ Taba. 6).

0,7+ 0,9 - 0,95 - 438 =260 mm < A.

11. BbipaboTKa, coxpaHsemMas NJs NOBTOPHOIO UCHONHL3OBAHHUS
B YCAOBHAIX KPYTOro najeHust

Y canosHsa anajgoruuunl npumepam 9 1 10, Cpox ¢ivK6Obi BIpator-
KH [OJ BAMSAHUCM OCTATOUHOTO ONOPHOTO A4BJAEHUS 11 DBOTO O4HCTHOTO
zabosa | roa.
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Pemwmenne

I. Onpenensiem cmelllesuss 1o ¢popmyaam  (27) u  (28):
pr= U + [(Ul + U?)kK+ k(/)xp ‘ m] : kKP TR
Uw=U + [(l/l + U?)(l '—kx)_{" V(I,CT : ti] ' kKP LR

riae U, Uy = U, ke, ks, ki, k¢ 110 Bennuune Takue e, kak B ipumepe 10,
7/

ap = 0,12 (no n. 4 pasn. IV aas nepessunoit oprannoi kpenu): Vi< =
=26 mm/mec (10 puc. 13 npu H, =600 mm u R, =29 MIla).

U = 151 + [ (2604-260) - 0,57+0,12 - 2000] - 0.8 « 1 - | =580 wmw.

Ui =79 + [ (260+260) - 0.43426 - 12]- 0.8+ 1 - | =508 wmw.

U06m e 1088 MM.

2. Oupeneasiem pacuetuyo narpysky P no gopuyae (9) npu Pi=
== 120 klla (cm. puc. 4 npu Uy =580 mMm). ka, ky. kyy = 1. Toavunw
P =480 kH/m.

3. Onpeaeasiem NIOTHOCTL KPeNH YCHIEHHSt IPH apaMeTpax ocClios-
HOH KPEITH H KPeMH VCHACHHS COraacuo npuvepy 10:

480 — 1,25 - 200
250

n = =09 ct/™m.

Taxkum o6pa3om, NoL KaxKable 4YeTbIpe paMbl OCHOBHOH Kpenn 1o.-
GHBaCTCA NPOTOH HA TPCX CTOHKAX KPENH VCUACHHA.

4. Tlposepsem noparauBocth Kpenu 1o dopmydae (31) npn Ugew =
= 1088 MM, koe=09; Ryu=1; kye=0.75 (no Taba. 6). [lorvunm
090,75 - 1088 =734 mm. dra Beanunna 6oace ueMm B 1.5 pasa upe-
BLIIHACT KOHCTPYKTHBHVIO HOAATJAHBOCTb BBIOPAHHOH OCHOBHOR KPCIH.
Urobbl nacnopT oxpaHbl VAOBJACTBOPAA NO MOAATAHBOCTH VCI0BHIO (Pop-
vivabl (31). HEOOXOAHMO YBOMHUHTL NJAOTHOCTh OCHOBHOH W YCHTHBaIO-
et Kpemei coOTBeTCTBEHHO A0 2 pam/M u 2.5 ct/v. B pesvavrare
Rawe == 1. kye =055, kye =107 (cM. Tabn. 6), u Toraa

0.7.-1-0,55-1088=419 mm ~ A.

12. BoipaboTka, npoBoanMas M nojaepHBaemasi BIPHCEUKY
B YCJAOBHAIX KPYTOro nafeHus

Y caoBus ananornudbl npuMepy 9. Kposas serkoo6pyniaioniascs
CPOK caykOb 2 rojaa.

Pelmernne.

I. Onpenensiem cMelteHus no cdopmyaam (32) u (33):
prz(Urllp * knr + U2) * kl\ ¢ kxp . ks * k:: f
Unu:’[(Ur':p - Rap Up)(1 — k) + VI - £] - kap -« koo kL
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npu suavenusnx Us, ke ki ks ki VI Takux xe, Kak B npeablaylunx
npumepax, T.e. U:,—-—QbO MMm; k=057 kg =08 k=1, ks=1;
kL= 1; VI = 26 mm/mec; U,,p— 110 mm (cm. puc. 14 npu H, =600 m,
R, =29 Mﬂa)

[Mosayuum UKp— (110 - 1 + 260) - 0,57 - 0,8 - + | = 169 mm;
= [(110 - 14260) - 0,43426 - 24]- 0,8 - | =626 mm;

= 795 mMM.
2. Onpeueﬂaem P no dopmyne (9) npu Pr=60 k[la (no puc. 4
npn Ugp==169 um): k,= 1,05: k= 1: ky,=|. Mmeem P =250 xH/m.
[-sbr(upaom TAKVIO XK€ OCHOBHVIO Kpelb, KakK B npumepe 9 (n=

= l 25 paMbl/M), HE HYXKIIOULYIOCH B VCHIAEHHH.

4. Tlposepsiem nopatauBoCTL Kpenu 1o dopmvae (23) upu ko= 0.9;
Rax= 1. kye= 1.

Moayunw 0.7 - 0.9+ 1 - 1 - 795 =500 my.

TocKONbKY ycnoBHe (j)opmy.nbl (23) ne BBHINOJHAETCHA, HCOBXOLHMO
IPHMEHHTbL Kpellb YCHACHHMH C NAOTHOCTLIO nopsigka 0,8 CT/’VI B srom
cayuae 6ynem umeTb k== 0,8, Toraa 0,7 - 0.9 - 08 - 1 - 795 =400 mm y A.

13. BeHTUAAUHOHHBIH WITPEK,
NPOBOAUMbIIH M MOJJEPKHBAEMbIH 32 3a00eM
B BbipaGOTAHHOM NPOCTPAHCTBE C MOMOLWILI0O OYTOBO#H 1HONOCH!
B YCJOBUSIX KPYTOTO NajfeHus

Y caoBus anaaornunnl npumepam 9 1 10. Cpok cayx6u 2 roaa.

Pemweunne

1. Onpenpensem o6iHe CMEUIEHHST 110 1o 2{(}) {) -
ge (348 pi V0—7k‘\/l\/l/M€C (cM. puc. 15 npu Hy,=6 M H Ry, =29 Mlla);
Kp e s——' L] =

Hmeem: Ugpy=1(0,2-2000+7 -24)-08-1-1=455 mm.
2. Oupegneasiem P no popmyae (9) npn Pi= l()8 k[la (cM. pHc. 4) u
BJ]HH[OLIIHX Koyppuuuentax, papuoix 1. [lonyuaem P =432 kH/m.
gunnmaem TAKYIO XKe Kpenb, Kak B APEeAbIAYILHX npHmMepax ¢ N, ==
=200 kH u A g0 400 mm. Heob6xoaumasi NJOTHOCTb KPerH Gyjer:

n=P/N,=432/200 = 2,2 pamui/m.

I1posepka KPenH Ha [oAaTJHBOCTb Mo dopmyae (31) n M k,. = 0.65
(em. Taba. 6), kye==1, ko= 1 naer pesyabrar 0,65 - 432 =280 mw.
CienoBaTesbHo, "Takast mAOTHOCTL OCHOBHOM Kpenu ob6ecrneunT noiu-

AepXKaHHe BbIPAOOTKH B TEUEHHE BCero CPoKa cay»Obpl 6€3 IPUMEHEHUS
KPENnH yCHJEeHHMSI.
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Mevatuu® uex BHUMH



[;HK 622.281.5:624.046
Huctpykuus no smbopy pamuoil meranaudeckod nogatrausok

Kpenn ropHbiXx BwipaGovok, — JI.: 1986. — 50 c¢. (M-BO yroabHo#

npom-cth CCCP. BHUH ropu. reomex. u mapkuein. aena)

CMEIUEHHWA. PACYHETHASI HATPY3KA, BBIPABOTKH, TJ10T-
HOCTb YCTAHOBKH KPEIH, THUIT KPEITH

B MucTpykiuuu pernamMentupoBan NOPRAAOK oOnpeneficHus pa-
CYETHBIX CMELUEeHHH TOPOA H B COOTBETCTBHH C NOJYYEHHBIMH pPe3yJibTa-
TaMH NOKaszaHbl pacueT HEOGXOAHMOH Hecylled CocCOGHOCTH paMHOM
METaJJIH4ecKOH NOAAT/INBOK Kpend A5 BuIpaboTOK H BHOOP HEOOXOAH-
MOH IVIOTHOCTH YCTaHOBKH pPam M CPEUCTB YCHJEHHS.

OG6nacTb NPUMEHCHHA — pacueT 1 BbIGOP Kpenu ropHbiX BbipaGOTOK,
HaXOAAULMXCA B Pa3JiHYHBIX YCAOBHSIX IOJAREPMAHHS BHE H B 30HE
BAHAHHA OUYHCTHBIX PabGoT npH pas3paGoOTKe MNOJOIHX, HAKJIOHHBIX,
KPYTOHAKNOHHBIX H KPYThiX IJIBCTOB Ha pasnHuHoit rayGHHe.

Jlaubl mpumepnl pacuera W BbIGOPA TJIOTHOCTH YCTAHOBKH H
THNOB KpenH AJsi BLIpAGOTOK B Pa3/IHYHBIX YCJIOBHSAX.

Ipumenenne HHCTPYKIMH 06s3aTeNbHO HA BCeX YrOAbHBIX l
LIaXTax.

I Ha. 17, Tabn. 17. l
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