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BBEJAEHUE

CoBpeMeHHbIE TpeanpusiTus HePTENpOAYKTOOOECHIEUEHHUs] — 3TO CJIOKHBIE
KOMILJIEKCH MH)KEHEPHO-TEXHUYECKUX COOPY>KEHUM, CBA3aHHBIE MEXIY COOOW Tex-
HOJIOTMYECKUMH TPollecCaMH, O00eCIeYMBAIOIIUMHU TIPUEM, XpaHEHUE, TPaHCIOPTH-
POBKY U CHaOXeHHE oTpeOuTesie HeTenpoayKTaMu.

[ToBbiienne 3¢GHEKTUBHOCTH MPEANPUIATUA HedTEpo1yKToo0eceueHus 10-
CTUTAETCSl HE TOJIBKO 33 CUET YJIYyYLIEHUSI TEXHUKO-3KOHOMUYECKUX MOKa3aTeNIe 1c-
MOJIb3yeMOro 00OpyAOBaHMUs, HO U 3a CUYET BHEAPEHHUS HOBOM TEXHUKH U TEXHOJO-
ruil. Beipociue TpeGoBaHus K KauecTBY HE(TENPOAYKTOB MPEAONPENEISIIOT U YCIIO-
BUA pabOTHI MpEeaNpHUsATH HeTernpoyKkTooOeceueHus, TpeOyoe NpUHATHS He-
OpAMHAPHBIX ¥ DKOHOMHUYECKH IIeJIeCO00pa3HbIX pemeHnid. Beipocime TpeboBanus K
AKCIUTyaTallMOHHOMY IE€PCOHATy OOYCJIOBIIMBAIOT HEOOXOAMMOCTD MOBBILIEHUSI TEO-
PETHUECKOTO YPOBHS CIELUAINCTOB, T.€. 3HAHUM UMH COBPEMEHHBIX TEXHOJOTHI U
IPUEMOB, MO3BOJISIOUIMX JOOUTHCS MaKCUMalIbHON 3(()EKTUBHOCTH MPU MUHUMYME
pHUCKa HaHeCcTH yiiepO 00CIy K KUBaIOILLEMY NIEPCOHATY U MPUPO/IE.

[enbto uzydenus aucuuiuinebl «lIpoexkTupoBanue razoHeQpTEXpaHUINLD) SIB-
JSIeTCs MOTYYEHHE CTYJIEHTaMU 3HAaHUM MO OCHOBaM IPOEKTHPOBAHUS U HKCIUTyaTa-
U1 0OBEKTOB CUCTEMBI 00ecrieueHNs HeTEenpPOyKTaMH.

3anauu U3y4eHMs TUCUUIUINHBL:

— MOJIyYUTh 3HAHUS O COBPEMEHHBIX METOJaX MPOSKTUPOBAHMS MPEATIPUATHIA
no obecneueHuro HedTenmpoaykramu, sKcrutyatanuu Hedredas, A3C U OCHOBHOIO
TEXHOJIOTUYECKOT0 00OpYAOBaHMS MPEANPUATUNA MO 00ECHEYeHHI0 HePTEnpOyKTa-
MU;

— MOJIYYUTb 3HAHUS O HAYYHO-TEXHUUYECKON JOKYMEHTAlluu B 00JIaCTH MPOEK-
TUPOBAaHUS U DOKCIUTyaTalldd MPEANpUSATHI 1O obecrneueHuto HedTenpoayKTamMu
(CHull, TOCT, BCH u ap.), a Takke COBpEMEHHBIX TpeOOBaHUM, MPEIBIBIIEMbIX K
IPOEKTUPOBAHUIO, SKCIUTyaTallid, MPOMBIIIJICHHOW 0€30MacHOCTH OOBEKTOB IpEs-
MPUATHN MO 00ecreueHnI0 HePTenpoIyKTaMHu.



PACYET U ITPOEKTUPOBAHUE PE3EPBYAPA
BEPTUKAJIBHOI'O CTAJIBHOI'O

[lens: BbIOpaTh MaTepuan pe3epByapa, pacCUUTaTh HATPYy3KH, JEHCTBYIOLIUE
Ha pe3epByap, BbIOpaTh ONTHUMAaJIbHBIE PAa3MEphI, BHIMOIHUTH pacdyeT Ha MPOYHOCTD,
YCTOMUYMBOCTh U ONPOKUIBIBAHUE PE3EpPBYyapa, pacueT U KOHCTPYMPOBAHUE THUIIA U
MOKPBITHSI pe3epByapa.

MeTomea pPeICHUsA

1. BLIﬁOp MaTepuajdoB AJIdA JJIEMEHTOB CTCHKH, THUIINA U KPBIIIH peE3€epByapa

Br10op mapok cTasnei 1jisi 2JIeMEHTOB PE3epPBYapOB 3aBUCUT OT Psifia YCIOBHIA:

— pailoHa CTpOUTENbCTBA (TEMIIEpaTypa HaubOJIee XOJIOIHBIX CYTOK);

— BMECTUMOCTH PE3€pBYapoOB;

— MHTEHCHUBHOCTH JKCIUTyaTanuu (000pauynBaeMOCTH XPaHUMBIX MPOAYKTOB B
ron);

— CTENEHH arpeCCUBHOCTH CPEbL;

— T0KAapOONACHOCTU XPAHUMBIX MPOIYKTOB.

Jaumia u o0eyvaiiky pe3epByapa M3rOTaBJIMBAIOT U3 CIIOKOWHOM (IMOJHOCTHIO
pacKuciaeHHoM) ctanu. {1 OCHOBHBIX KOHCTPYKIMH NMPUMEHSETCS CIIOKOWHAS WIIU
MOJTyCIIOKOMHAsA CTalb.

HemanoBaxkxHbiM (pakTopom, 00ECIIeUHBAIOIIMM HAJIEKHOCTh KOHCTPYKIIMH pe-
3epByapa C y4eToM OOJIbIIOr0 KOJIMYECTBA CBAPHBIX IIIBOB, SIBJIAETCS OOECIEUEHHE
MIPOYHOCTH U BSI3KOCTU METAJlJIa CBAPHOTO COEAMHEHUSI HE HUXKE, UeM TpeOyeTcs Juis
HCXOJHOTO OCHOBHOIO MeTasuia. [Ipu 3TOM yriepoaHsblil SKBUBAJIIEHT CTAJIU C MpEJe-
aoM tekydectd 390 MIIa u HyKe I OCHOBHBIX 3JIEMEHTOB KOHCTPYKIMWA HE J0J-
*eH npesplmartsh 0,43, rae 3HAYEHUE YTIEPOAHOTO SKBUBAJIIEHTA ONPENEIAETCS IO
dbopmye:

Mn Si Cr Ni Cu V P

Co =ttt ot sttt uty

rae C, Mn, Si, Cr, Ni, Cu, V, P - MaccoBsle 10 yriiepoja, Mapraii@a, KpeMHHUS,
XpoMa, HUKeIsa, Meau, BaHaaus u (ocdopa mo pesyiapTaTaM IJIABOYHOTO aHAIW3a
(KOBIIIOBOM MPOOBKI).

JlucroBas craynb uM3roraBiuBaercs TodmuHou 4-50 mm, mupunoit 1500-3000
MM, JymHOU 6000-12000 MM ¢ 0Ope3HbIMu KpoMkamu. CTajb J0JKHA TTOCTaBISATHCS
C CHMMETPUYHBIM PACTIOJIOKEHUEM TIOJIS IOMYyCKa IO TOJIIUHE, 00 C HECUMMET-
PUYHBIM PACIIONIOKEHUEM TOJISl JOMyCKa MO TOJIIMHE, HO MMEIOIUM MOCTOSHHOE
MpeaeabHOE HUKHEE OTKIIOHEeHHe, paBHoe 0,3 MM.

B cooTBercTBHM C 3amaHHBIM 00BEMOM pe3epByapa V, ONpenenseTcs ONTH-
MajbHas BBICOTA 1O opmydie: [6]



Yc1* Ry - A
Hopr = . ’
Y2 P
rae Yci — K03(pPUIMEHT ycaoBHil pabOThl CTEHKH pe3epByapa; Yr — KOdPQUIIUEHT
HAJEKHOCTH 10 HArpy3Ke I TMIPOCTaTUYECKOro JaBieHMs; Rwy — pacdyeTHoe co-
IPOTHUBJIEHUE CBAPHOIO CTHIKOBOro ImBa Mg ctamu (Rwy = Ry), kr\em?; A — mpuse-
JIeHHas TOJIIMHA CTEHKH M KPOBJIH, CM; P — OOBEMHBIN BEC JKUAKOCTH, KT\CM®,
3areM NMpUHUMAETCs MpeABapUTEIbHas MaKCUMajbHasl BbICOTA CTEHKU pe3ep-
Byapa hcr 1 moiouparoTcs pa3Mepsl JIMCTA.
KonunuecTBo n1ucTOB onpenensercs no Gpopmyie:

h
N, = CcT

hJ‘II/ICTa
HOJ'IyLICHHOG YHUCIO0 OKPYITICTCA U BbBICOTA CTCHKH KOPPCKTHPYCTCA W HA3HA-

yaercst okoHuatesnbHo (Hy).
3aTeM ompeaesieTcss paauyc pe3epByapa ra:

HasnauaeTcst MeTo[ cOOpKHM pe3epByapa M3 PYJIOHHBIX 3arOTOBOK HIIM ITOJIH-
cTOBOM. B ciydae nmpuHsATHS COOPKH pe3epByapa U3 PyJIOHHBIX 3arOTOBOK OIPEACIIs-
eTCS IJIMHA PYJIOHA:

Lp =21, +7,
rome t— 0,2 m.

3areM OmpeaeseTcs: KOJIMYECTBO JINCTOB B PYJIOHE:

Nyyeros = LTpr
rae | — mmHa oHOTO THMCTa ¢ yYeTOM MHHYCOBOIO JOITYCKA.

B cayuae, ecau oguH w3 JMCTOB Oyaer mMerh mmHy menee 0,51 | ciemyer
OKpyTJUTh ero JuHy a0 0,751 .

[Tpou3BoAUM KOPPEKTUPOBKY JJIHHBI PYJIOHA:

Ly = Nipy L
3aTeM yTOUHSIEM 3HAUYEHHUE paJnyca pe3epByapa I
L,—0,2
r, = L
2T

2. Pacuer cTeHKH pe3epByapa

[TpoBepka Hecyilel CrIOCOOHOCTH CTEHKH pe3epByapa J0JKHA BKIIIOYATh B CE-
os:

— pacqéT HpO‘IHOCTI/I HpH CTAaTUYCCKOM Hal“p}I)KeHI/II/I B YCJIOBI/ISIX 3KcnnyaTa-
[IUU ¥ THAPOUCIIBITAHHIA;

— IPOBEPKA YCTOMYMBOCTH IIPU CTATUYECKOM HArpyKEHHUH;



— MPOBEPKA MPOYHOCTH U YCTOWUYMBOCTHU MPU CEUCMUYECKUX BO3IEUCTBUIX (B
celiCMOOIIacHBIX pailoHax);

— pacuéT MaJOLMKIOBOM NPOYHOCTH (IPU HEOOXOAMMOCTH ONPEIEIICHUS CPO-
Ka CITy’)KOBI pe3epByapa).

OCHOBHOI Harpy3Koil Npu pacyéTe CTEHKU Ha MPOYHOCTH SIBJISIETCS THAPOCTa-
TUYECKOE JIaBJIICHHE, KOTOPOE, COBMECTHO C M30BITOYHBIM JIaBJIEHUEM, BBI3bIBAET I10-
ABJICHHE B CTEHKE KOJBLEBBIX PACTATMBAIOUIMX HanpsbkeHuil. Takum obOpazom, mpu
ONPEEICHUH KOJIBLIEBBIX HAIPSLDKEHHUM pacCMaTpPUBAIOT CIEAYIOIINE 3arpy>KEHUS:

a) Harpy3ka OT THJIPOCTATUYECKOr0 JaBJIEHUS JKHJIKOCTU B PACYETHOM YPOBHE
Kaxioro nosca Py (kH/m?):

Pe=Yp g p-(H—2),
I71€ Yix — KO3(PPUIMEHT HaAEKHOCTH IO HArpy3Ke, MPUHUMAEMBIN I TUAPOCTATH-
YECKOI'0 JIaBJICHUS PABHBIM |; Z — paccTosTHUE OT JHA O HUKHEH KPOMKH pacuy€THO-
ro rnosca.

OOBIYHO BBICOTA HAJMBa MPOAYKTa OMPEAENAECTCS TEXHOJOTMYECKUM periia-
MEHTOM JKCILTyaTaluu pe3epByapa u coctaBisieT 90-95 % BBICOTHI CTEHKH.

0) Harpy3ka oT U30bITOUHOTO naBieHus P, (kH/m?):

I u— yfI/I "B un’
r7€ Yu — KOOPPUIUEHT HAAEKHOCTHU 110 HAarpy3Ke JJis U30BITOYHOTO JABJICHUS, PU-
HUMaeMbli paBHbIM 1,2; P,y — HOpMaTuBHOE 3HAU€HUE M30BITOYHOTO JABJIEHUS, MIPU-
HUMaeMoe Il pe3epByapOB HU3KOIO JaBJIEHUs paBHbIM 2 KH/M?.

[Ipu pacué€re cTeHKH pe3epByapa ¢ MOHTOHOM H30BITOYHOE JABJICHHE OTCYT-
cTByeT. OgHaKO MPU 3TOM YUMUTHIBAETCA HAarpy3ka oT COOCTBEHHOI'O Beca MOHTOHA,
KOTOpasi MOKET OBITh OIpeiesieHa MOCe HA3HAUYCHUSI €r0 KOHCTPYKLIHUH U ONpeiese-
HUS TOJILHH 3J€MEHTOB. Kpome KONbIEBbIX HANPSKEHUN B CTEHKE BOBHUKAIOT U Me-
PUAMOHAIBbHBIE HANPsKEHUsl (OCEBbIE) OT BEPTUKAIBbHBIX HArpy30K, K KOTOPBIM OT-
HOCSIT:

a) COOCTBEHHBIN BEC MOKPBITHS, IJIOLIAJ0K OTPaXKICHUS U CTAllMOHAPHOI'O
obopynoBanus Go (kH):

Go zyfg'GOn'T['rzr
I'Zie Vg — K0d(pPUIMEHT HaNEKHOCTU MO HArpy3Ke JJIsi COOCTBEHHOI'O BECa METAJIO-
KOHCTPYKIMH, MpuHUMaeMblid paBHbIM 1,05; Gon, — HOpMaTUBHOE 3HAUYEHHE pacIpe-
NENEHHONW HArpy3Ku OT Beca MOKPBITHS, IUIOMIAI0K OTPAXKACHHUS M CTAllMOHAPHOTO
000pynoBaHusl, MPUOIMIKEHHO MOXKET OBITh ONIPEACIICHO TT0 0000IIEHHBIM TTOKa3aTe-
7siM [9] B 3aBUCHUMOCTH OT 00BEMa pe3epByapa (Tadu. 1).

Tabnuia 1 — Bec mokpbITHs, TUIONIAI0K OTPpaKIEHUS U 000PYI0BaHUS

O65em pezeppyapa V, M 1000 | 5000 | 10000 | 20000 | 30000 | 50000

Bec kpbimm 1 oGopynosrans Gon, KH/M? 030 | 0,35 | 045 | 055 | 0,60 | 0,65

Harpyska oT coOCTBEHHOro Beca MpHUBEACHA NMPUOIMKEHHOM, U 3aBHCHUT HE
TOJILKO OT 00BbEMa pe3epByapa, HO U OT TUIA cTaloHapHOM Kpbiml. [lo pe3ynbra-
TaM KOHCTPYKTHBHOI'O pacy€Ta KpbIIIM JaHHAs Harpy3ka MOKET ObITb YyTOYHEHA W



MPUHATA B JaTbHEUIIEM JUIsl OTIpeeeHus] 00Jiee TOYHBIX 3HAUYCHUU MEPUIUOHAb-
HBIX HAMPSHKECHUH.
0) BeC METAJUIOKOHCTPYKIUHU BbIle pacuéTHor Touku Gy (kH):

Gy =Vfg 2m 1 py g Heri 'zti'

r7ie Pm — ITIOTHOCTH CTalu; Herj — BRICOTA CTEHKH BBIIIE PACCMATPUBACMOTO YPOBHS;
ti — HOMUHAJIbHAS TOJIIIMHA i-TO TI0SICa CTECHKH.

Bec cTeHku onpenenseTcs s Kaxa0ro mosca.

B) Bec cHera S (kH/M?):

S = Sg "W

rae Sq — pacu€THOE 3HAaUEHUE Beca CHErOBOI0 NMOKPOBa Ha 1 M? rOpU30HTAIIBHOM TO-
BepXHOCTU 3emin (1o Tabi. 2); u=1,0 — koapduimeHT nepexoyia OT Beca CHETOBOTO
MOKPOBA 3€MJIM K CHETOBOW Harpy3ke Ha MOKpBITHE.

Ta6J'II/IHa 2— paCLIéTHOG 3Ha4YCHHUC BCCAa CHCTOBOI'O IIOKPOBaA
Ha 1 M? FOpI/BOHTaHBHOﬁ IMOBCPXHOCTHU 3CMJIN

Cherosbie | I 1 IV V Vi VI VI
paI/IOHLI
S, Klla 08 12 18 24 32 40 4.8 56

[Ipu pacuere Ha yCTOWYMBOCTH paccMaTpUBaeTCsl MyCTOW pe3epByap, B KOTO-
POM OTCYTCTBYET THJIPOCTATUYECKOE JABJICHUE MTPOJIYKTa U U30BITOUHOE JaBJICHUE, U
paccMaTpUBAIOTCS CIICTYIOIINE HATPY3KH:

a) Harpy3Ka OT OTHOCUTEJIBHOTO pa3pexeHust (Bakyym) Pya (kH/M?):

Bk = YfBax Byaxn,

T€ Yeax — KOIDOUIMEHT HAAEKHOCTH IO HArpy3Ke I BaKyyma, MPUHUMAaEMBbIi
paBHBIM 1,2; Ppyn — HOpMATUBHOE 3HAYCHHE BaKyyma, MPUHUMAaeMoe JJiS pe3epBya-
POB HU3KOTO J1aBieHus paBHbIM 0,25 kH/M?.

0) BeTpoBasi Harpy3ka Ha cTeHKy (kH/m?):

PBeT = Vfger "Wo * k- Ce1

TI€ Vper — KOOQOUUMEHT HANEKHOCTU 1O HArPy3KE JUIS BETPOBOW HArPY3KH, NpH-
HUMAEMBII IIPU pacyeTe Ha YCTOMUYMBOCTH paBHbIM 0,5; Wy — HOpMAaTHBHOE 3HAYEHUE
BeTpoBOro namieHus (mo tadm. 4); K — ko3 uIreHT, yUUTHIBAIONINI H3MEHEHUE
BETPOBOTO JaBJICHHS MO BbICOTE (0 Tabi. 5); c,q — adpoauHaMudeckuii Ko3(duim-
€HT, paBHbIM 0,5 npu pacyeTe Ha yCTOMYUBOCTD.

B) BETpOBas Harpy3ka Ha nokpeitue (kH/m?):

oT W -
PW - ]/fBeT Wo * Ce2,
I Cpp - AXPOJUHAMUYECKUNA KOI(PPUITUEHT, ONIpeAeIsieMbli 10 TadauIe 3.

Tabnuna 3 — AspoarHaMudeckuit KodphuueHT

H/2R 0,17 0,25 0,50 1,00 2,00

Ci 0,50 0,55 0,70 0,80 0,90

Tabmuua 4 — HopmaTuBHOE 3HaUEHUE BETPOBOIO JABJICHUS




Berposrie |\ | I 1 IV V VI VII
paiioHbI
Wo, xIla | 0,17 | 023 | 0,30 038 | 048 0.60 073 085

Tabmuma 5 — KoadpummenT, yauTrIBaronii "3MEHEHUE BETPOBOTO JTABJICHHUS

I10 BBICOTEC
Koaddunment K 1151 THIIOB MECTHOCTH
BricoTta z, m A B c
>5 0,75 0,5 0,4
10 1,0 0,65 0,4
20 1,25 0,85 0,55
40 15 11 0,8
60 1,7 1,3 1,0
80 1,85 1,45 1,15
100 2,0 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 2,3 2,0
300 2,75 2,5 2,2
350 2,75 2,75 2,35
>480 2,75 2,75 2,75

3. IlpenBapuTe/ibHbIH BHIOOP TOJIIMH MOSICOB CTEHKH

[IpeaBapuTenbHbI BEIOOP HOMHUHAIBHBIX TOJIIMH MOSICOB MPOU3BOAMUTCS C
MTOMOIIBIO pacy€Ta Ha SKCIUTyaTallMOHHBIE HAarpy3Ku, Ha Harpy3Ky THAPOUCIBITAHUMA
Y 110 KOHCTPYKTUBHBIM TPEOOBAHUSIM.

MuHuManbeHas pacu€THasl TOJIIMHA CTEHKH B KaXIOM Tosice ISl YCIOBUU
AKCIUTyaTallu te PACCUUTHIBAETCA MO PopMyIie:

g pH=2)r
Ry "Ye

rae Y, — KodpuimeHT ycioBuil padoTsl, paBHbIA 0,7 115 HUKHETO IMOsCA, PaBHBIN

0,8 mys Bcex ocCTalbHBIX MOsiIcOB; Ry — pacuéTHoe conmpoTuBieHue marepuana. s

pesepByapos 10 5000 M3 BkmountensHo Ry = 355 MIla, ais pesepByapos ot 5000 M3

Ry =335 MIIa.

MuHuManpHass pacdy€THasl TOJIMHA CTEHKH B KaXXJIOM MOsCE Uil YCIOBHUI
IHJIpaBIMYECKUX UCTIBITAaHUN ty paccuuThIBAaETCS 1O (hopMyJIe:

_grpgrH—2z)r
Ry "Ye
I7le Pg — IUIOTHOCTh UCIOJIB3yEMOM MPU TUAPOUCIIBITAHUAX BOJbI; H — BpicOoTa Hamu-
Ba BOJbI NpU rugpoucneiTanusx; ¥, = 0,9 — kosppunuent ycnoBuid paboThl mpu
TUAPOUCIBITAHUSIX JUISl BCEX MOSCOB OJIMHAKOB.
[To KOHCTPYKTUBHBIM TPeOOBaHUSIM TOJIIMHA tx OTpeesseTcs no Tadbuuue 6.

e )

Ly

)

Tabmuia 6 — MuHUManbHasE KOHCTPYKTUBHO HE0OX0auMast TOMIMUHA Ty, MM



HuameTtp Pynonnoe ncnonnenune [Tonuct
pesepByapa D, m CranmonapHas kpbiina | [lnaBaromast kpbiina OBO€ HCIIOJIHEHUE
D<16 4 4 5
16 <D<25 6 5} 7
25<D<35 8 6 9
D>35 10 8 10

HomunanpHas ToMmuHa t KaXK0TO Mosca CTCHKU BBIOMpAETCS U3 COPTAMEHT-

HOTO psi/ia CIAEAYIOIMHUM 00pa3oMm:
t — A= max(t, + ¢, tg, ty),

rae A — MUHYCOBO# omyck Ha mpokat, A= 0,5; ¢ — IpUIyCcK Ha KOPPO3HUIO.

Bennunna npumycka Ha KOPPO3UIO 3a4aETCsl 3aKa3YMKOM U 3aBUCUT OT arpec-
CHUBHOCTH XPaHHUMOTO B pe3epByape MpOoAyKTa U HOPMATHUBHOI'O CPOKA €ro dKCILTya-
tanuu. Tak, Hanmpumep, IJs1 CPEAHEArPECCUBHOM CPEJIbI CO CPETHEN CKOPOCTHIO KOP-
po3un metamwia a0 0,05 MmM/Toax U1 HOpMAaTUBHBIM CPOKOM 3KcITyaTanuu 20 JeT Be-
JMYWHA MpUITycKa Ha Koppo3uto cocTtaBuT 0,05%20 = 1 mm.

[ToBepoYHBIl pacdy€T HA MPOYHOCTh U PACUYET HA YCTOMUMBOCTH IPOBOIUTCS
JUIS pacue€THOM TOJILIUHBI tp MOSICOB, KOTOpas onpeaesseTcs no popMmyie:

t,=t—A—c.

4. IIpoBepka CTEHKHM HA MPOYHOCTH

HpOBepKa IMPOYHOCTHU CTCHKH BBLIIIOJIHACTCA IIO IIPHUBCACHHBIM H II0 KOJIBIIC-

BbIM HAIPSKCHUSAM:
2 2 yC

/01 — 0,0, +05; =Ry, -—,

n

Y
0-2 SRy'_C,

n
rae ¥, - KodhPuuueHT HaJeKHOCTU MO Ha3HAuYeHHIO, Hjia pe3epByapa Il kmacca

VYn = 1; 04 — MEPUANOHAIIBHOE HAIIPSKEHUE; 05 - KOJBLIEBOE HAMPSIKEHHUE.
KombiieBbie HanpspKeHUS 2 BBIYMCISIOTCS ISl HIDKHUX TOYEK MOSICOB 0 (pop-
MyJIe:
_(@p-(H=-2)+12R,)'r (B+h)'r
tp tp
MepuanoHaiabHbIE HAIPSHKCHUS G1, C YUETOM KO3(PpDUIIMEHTOB HaAEKHOCTH I10
M
Harpy3ke u Ko3hQUIMEHTOB 1151 OCHOBHOT'O COYETaHUsI HArPY30K BBIYUCIISIOTCS IS

HIDKHUX TOYEK TOSICOB 1Mo (popMmyiie:

Gy + 0,956,
01 =

%)

(09-§—=095-B) " r
2Tt 2-t,

rae 0,95 — kodgduireHT couetanus i BPEMEHHBIX JIUTEJIbHBIX HArpy30K B OC-
HOBHOM COYETaHUM (BEC CTAIlMOHAPHOTO OOOpPYAOBaHHUS, Harpy3ka OT Beca TEeIlIo-

U30JISUH, U30bITOYHOE AaBieHue); 0,9 — koadpuimeHT coueTaHus Ajis BpPEMEHHBIX
KpPaTKOBPEMEHHBIX Harpy30K B OCHOBHOM COYETaHHH (CHETOBasi Harpy3Ka).

)




5. IIpoBepka CTEHKH HA YCTONYUBOCTD

[IpoBepka yCTOMYMBOCTH CTEHKHM IIyCTOTO PE3€pByapa OCYLIECTBISETCS IO

dbopmyie:

01 02
+
Ocr1 Ocr2

TJI€ 0,1 — MEPUIUOHAIBHBIC KPUTUYECKUE HATIPSKEHUS; O pp — KOJIBIIEBBIE KPUTHYE-
cKkue HampspkeHus; | — koapuiueHT ycnoBus paboThl IpHU pacueTe Ha YCTOWYH-
BOCTb.

[Tpu HEBBINMONIHEHNUHU YCIIOBUS 7151 00€CTIEUeHHs YCTOMUYUBOCTH CTEHKHA MOXKHO
YBEJIMYHUTH TOJIIMHY BEPXHUX MOSICOB WJIM YCTAaHOBUTH IMPOMEXYTOUHBIE KOJbIA
KECTKOCTH, WJIA U TO U JPYrO€ BMECTE.

[Ipu pacyere Ha yCTOMYMBOCTH KOJIBLIEBOE HAIPSKEHHUE O, 3aBUCUT OT Py, U
SKBUBAJIEHTHOTO BETPOBOI'O BHEIIHETO JIaBICHUS Pyor:

_ 095K + 0,9R;

7 )
tmin
p

<1

)

%)

rae 0,95 — koappuuueHT coueTaHust A BPEMEHHBIX IJIUTENbHBIX HArpy30K B OC-
HOBHOM COYETaHHWH (OTHOCHTEIHHOE Pa3peKEHUE B Ta30BOM MPOCTPAHCTBE PE3EPBY-
apa); 0,9 — koappuieHT coueTanust AJik BpEMEHHBIX KPATKOBPEMEHHBIX HArPYy30K B
OCHOBHOM COYCTaHUH (BETPOBasi Harpy3Ka); tg‘i" — pacueTHas TOJIIIMHA CAMOT'O TOH-
KOT0 Tosica.

MepuanoHansHOE HAMpsHKEHUE BBIYUCSACTCS JUIS HIDKHEH KPOMKH y4dacTKa
CTEHKH 110 hopMmyJie:

Gy +0,95(Gy + G,) N (09:-S—-095-P) r
2m-r-t, 2-t,

[TepBoe (MepuIMOHATILHOE) KPUTUYECKOE HAMPSKEHHE BBIYUCISIETCS MO Qop-

MyJI€e:

01

)

min
O-Crl = C ' E ' pr )
rae C — koadpuimenT, BEIUUCIIEMbI o popMynam:
tmin r
C = 0,04+ 40 2— npu 400 < —— < 1220,
r t;)nln
T
C =0,085-0,01 min 105 npu 1220 < W < 2500,
p p

rae E — Moaynb ynpyroctu mpoKaTHOM CTalld U CTalIbHBIX OTJIMBOK.
Bropoe (kosb1eBoe) KpUTHYECKOE HAMPSKEHUE BhIYKUCIIAETCS 10 (opMyJIe:
2\ 1,5
min ’
tp

Tr
JCT2=O,55-E-(H—>- )
T

rae Hy — penynupoBanHas BeicoTa pe3epByapa. st pe3epByapoB €O CTaALlMOHAPHOM
KPBILIEN U ¢ TOCTOSSHHOW TOJIIIMHOW MOSICOB CTEHKHU PEIyLIHUPOBAHHAS BHICOTA paBHA




MOJIHOW BBICOTE CTEHKH pe3epByapa Hey, Ipu MEpEeMEHHON TOJIIKMHE MOSACOB CTCHKH

H; Beruucnsiercs o gpopmyie:

min 2,5

rac hi — BBICOTA 1-TO ImosAca, tpi - paC‘IéTHaﬂ TOJIIIHNHA JHUCTAa 1-T0 Tosca.

6. Pacuer qHHINA BEPTHKAJIBHOIO CTAJILHOIO pe3epByapa

OCHOBHBIM Ha3HAYEHHEM JIHUILA SIBISIETCS OOecleueHrne TepMETUYHOCTH pe-
3epByapa. [Ipu mpaBHIEHOM yCTpOWCTBE OCHOBAHMS, KAYECTBEHHOM HM3TOTOBIICHUH,
TPAHCTIOPTUPOBAHUM W MOHTaKE KAKUX-JTHUOO CYIICCTBEHHBIX HANPSDKCHUH OT BHETII-
HEel Harpy3Kd B JHHIIE HE BO3HUKAET. [[03TOMy TONIIMHA TUCTOB AHMINA MPUHUMA-
€TCs TOJIbKO UCXOMSI M3 YCIOBUSI COXPAHEHHSI €T0 IEIOCTHOCTH Ha TUIAHUPYEMBIH T1e-
puoj dKcIuTyaTanun. Vckimouenue coctapmiseT nepudepuitHas 4acTh JHUIIA. 37eCh B
30HE COCMHEHUS THUIIA C HWIMHAPUYECKON CTEHKOMW IMPHU 3alOJHEHUN pe3epByapa
HEPTENPOAYKTOM HMEET MECTO MOMEHTHOE HAINpPSKEHHOE COCTOSHUE C COOTBET-
CTBYIOITUMU U3THUOHBIMU HAMPSKEHUSIMU.

Juuma pesepByapoB oobemoM V > 2000 mM® MMeIOT LIEHTpalbHYIO 49acTh U
YTOJIICHHYIO KOJIBLECBYIO OKpaiiky. TONIIMHA JINCTOB LEHTPAIBHON YacTH tqy =
4 MM, TOJIIIIMHA JIUCTOB OKPANWKHU 3aBUCUT OT TOJIIIMHBI HUYKHETO TosAca pe3epByapa.

Ha okpaiiku HemocpeACTBEHHO OMUPAETCS NUIUHAPUYECKasi CTEHKA pe3epBya-
pa, oOpa3ys y3esl COCAMHEHHUs CTeHKHM C AHuIIeM. [IpuHsATOE 3HaYeHWe TOJIIMHBI
IPOBEPSAETCS PACYETOM Ha MPOYHOCTD 1O U3TUOHBIM HANPSKCHHSIM, BO3HUKAIOIUM B
MECTE COEIMHEHUSI OKPAEK JTHUIIA C IINHAPUYECKON CTEHKOHN pe3epByapa.

Hapy>kHbIli KOHTYp OKpaeK JIOJDKEH MMETh BUJI OKPYKHOCTH U BBICTYIATh 3a
BHEIIHIOIO TOBEPXHOCTh CTEHKH pe3epByapa He MmeHee yeM Ha 50 mm u He 6osiee 100
MM.

Jlnst pesepByapoB 066eMOM OT 2 10 10 Teic. M IPUMEHSIOTCS JHUIIA C OObIY-
HBIMHU OKpaWHAMH.

JlJis TMCTOB OKpaeK MPUMEHSETCS Ta )K€ MapKa CTajlH, YTO U I HIDKHErO I0-
sica pe3epByapa WM COOTBETCTBYIOIIETO € Kilacca MPOYHOCTH MPU YCIOBUU o0ecte-
yeHHsI uX cBapuBaeMocTH. C BHEIIHEW CTOPOHBI KOJIBIIO M3 JIMCTOB OKPaeK TOJIKHO
ObITH KpyroBoil ¢opMbl. BHYTpeHHSsIT rpaHHUIla OKpaeK MOXET UMeThb (GopMy Tpa-
BUJILHOTO MHOTOYTOJIbHUKA C YICJIOM CTOPOH, PAaBHBIM YHCITY JINCTOB OKPANKH.

PamuanpHas mumpuHA OKpaiKu JOJDKHA OOECTeurMBaTh PACCTOSHUE MEXKIY
BHYTPEHHEW MOBEPXHOCTHIO CTCHKU WM IIIBOM MPHUBAPKU IIEHTPATHLHOW YacTH JHUINA
ne menee 300 MM 11 pe3epByapoB 00beMoM 10 5000 M3 u 600 MM 111 pe3epByapoB
00beMoM 6ostee 5000 M3, HO He MeHee BEIMYMHEL, OIPEAEIAEMOI COOTHOIIECHUEM:

Ly = 26,221 - t.

Hapy>kHbIll KOHTYp OKpaeK JOJDKEH UMETh BUJ OKPY>KHOCTH W BBICTYIATh 3a
BHEUIHIOIO MIOBEPXHOCTh CTEHKH pe3epByapa He MeHee yeM Ha 50 MM u He 6omee 100
MM.



Pucynok 1 — Cxema nHuia
a — U3 JIUCTOB OJIMHAKOBOMW TOJIIMHBL, O — C TPSAMOYTOJLHBIMU OKpaKaMH;
B — C CETMEHTHBIMU OKpalKaMH;
1 — 3aBoJicKue MIBBI, 2 — MOHTaXHBIE IIBbI, 3 — JIUCTHI LICHTPAJIILHOM YaCcTH JTHUIIIA,
4 — IpsAMOYTOJIbHBIE OKPANKU MONEPEYHbIE; 5 — MPSIMOYTOJIbHbBIE OKPAKU
MPOAOJIbHBIE, 6 — CECTMEHTHBIC OKPAUKHU

Pa3mepsl okpaeqHOro KOJbIa JHUIA HA3HAYAIOTCS U3 YCIOBHS MMPOYHOCTH y3-
Jla COCIMHEHUS CTEHKH C JHUIIEM C YYETOM J1e(OPMUPOBAHHOCTH JIUCTA OKPANKHU
JTHUIIIA.

HomunanpHast TONIIMHA KOJBIIEBBIX OKPACK MOJDKHA OBITH HE MEHEE BEIINYH-
HBI, OTIpeessieMoi o Gpopmyiie:

tb == 0,77 ) tl'

[{eHTpanbHas YacTh JHUIIA BBITIOJHSACTCS B BUJIC OTACIBHBIX JINCTOB WM I10-
notauil. Ee ¢popma no nepumerpy NpUHUMAETCS UCXOS U3 YCIOBHUS OOECIIeUEeHHUS
BEJIMYMHBI HAXJIECTA LIEHTPATbHOW YaCTH JHMINA HA KOJIBIO OKPAEeK B COOTBETCTBUHU C



tabmmreit 4. HoMuHabHAST TOMIIMHA JTUCTOB IEHTPATHLHON YaCTH JHUINA JOJKHBI
OBITh HE MEHee 4 MM, HCKITI0Uas MPUITYCK Ha KOPPO3HIO.

7. KoHCTpYKIUMA ¥ pacyeT NOKPBITHH pe3epByapoB

Bce kpplllin o nepuMeTpy ONMUPaIOTCs Ha CTEHKY pe3epByapa ¢ UCIOJIb30Ba-
HUEM KOJIBIIEBOTO 3JIEMEHTA KECTKOCTU. MUHUMAIIbHBIN pa3Mep KOJBIEBOIO YroJjika
JOJKEH OBITh HE MeHee 63%5 MM. MUHHUMalbHas TOJIIMHA 3JIEMEHTOB MPUHUMAETCS
paBHOU 4 MM C y4eTOM HaJ0aBKU Ha KOPPO3UIO B 3aBUCUMOCTH OT YCIIOBUN IKCILTya-
TalliU, CPOKA CITY>KObI 1 CKOPOCTH KOPPO3UHU.

CranpHas caMoHecyIasi OeckapkacHasi KOHMYECKasl KphIllia MPEACTABISIET CO-
OOl riIaJKyr0 KOHMYECKYIO 000JIOYKY, HEMOAKPEIUICHHYIO paJuajbHBIMU pedpaMu
KECTKOCTHU. ['eoMeTpruecKre napaMeTpbl KPbIIIU JOHKHBI YIOBIETBOPSTH TPeOOBa-
HUSIM:

— MAaKCUMAaJIbHBIM JUAaMETpP KPBIIM B I1ane — 12,5 m;

— MUHHMAaJbHBIA yroJl HaKJIOHa 00pa3yrolel Kpblllid K TOPU30OHTAIBHOU I0-
BEPXHOCTH JOJIKEH COCTaBIIATH 15°, MakcUMabHBIN yroia HakjIoHa - 30°.

HomuuanpHas TonmMHa 0OOJIOYKU KPBILIIM JIOJDKHA ONPEAETSATHCS PAcueTOM
Ha YCTOWYUBOCTb U JOJDKHA ObITh HE MeHee 4 MM, U He Oosee 7 mMm. [Ipu HenocTa-
TOYHOM Hecylleill cnocoOHOCTH (TP HOMUHAIIBHOM ToIIKMHE Oosiee 7 MM) MOJKpEI-
JSI€TCS KOJIBLIEBBIMH peOpaMu KE€CTKOCTH, KOTOPbIE YCTAHABIIMBAIOTCS C HApYKHOU
cTopoHbl. O00I0UYKA KPBIIIA U3rOTABIMBAETCS B BUJE MOJOTHUIIA U3 OJHOW WU He-
CKOJIbKMX YaCTEH.

CranpHas camoHecymasi OeckapkacHas cdepuyeckas Kpblllla MpPeCTaBIIsSET
coboii cepudeckyro 00070uKy. Paanyc KpUBHU3HBI KPBIIIM JOJKEH HAXOAUTHCS B
npeaenax ot 0,8 go 1,2 nuamerpa cteHku pe3epByapa. /uamazoH npuMeHEHUs pe-
3epByapoB 10 5000 m® — ¢ quameTpom He Gonee 25 M. HomuHansHas TonmuHa 060-
JIOYKH KPBIIIK ONPENEISEeTCS pacyeTOM Ha IMPOYHOCTh M YCTOMYHMBOCTh, HO JOJDKHA
ObITh HEe MeHee SMM. [ToBepXHOCTh chepudecKoil KPBIIIK MOKET ObITh BHITIOJTHEHA U3
JIETIECTKOB JBOSIKOM KPUBU3HBI (BaJbLIOBAHHBIX B MEPHUIMOHAILHOM U KOJBLEBOM
HAIPaBJICHUH), a TAKKE UMEIOIINX KPUBU3HY TOJIHKO B MEPUIMOHAIHLHOM HaIpaBJie-
HUU.

CranpHas KapkacHasi KOHMYECKasl KpbIlIa YCTAHABIMBAECTCS Ha pPE3EpBYaphI
auamerpoM oT 10 1o 25 m. Yron HakioHa 00pasyromieid KpbIIM K TOPU30HTAIbLHOM
MOBEPXHOCTH BBIMIOJIHSIETCSL ¢ YKiIOoHOM oT 1:12 (4,76°) mo 1:6 (9,46°). Kpemienue
HACTHJIA KPBILIM MO NEPUMETPY OCYLIECTBISIETCS Yepe3 OOBSI30UHbBIN 3JIEMEHT KeCT-
KocTU. KOHCTPYKIIMS KPBILIY BBITOJHSAETCS B CIEAYIOIIMX BApUAHTAX:

— B BHJIE IIUTOB 3aBOJCKOIO M3rOTOBJIEHUS, COCTOSIIHUX W3 COEAMHEHHBIX
MEX1y cOOOM IEMEHTOB KapKaca 1 MPUBAPEHHOTO K HUM HACTUJIA;

— B BHJIE OTJEJbHBIX IEMEHTOB KapKaca U HacTUJa, IPUBAPUBAEMOI0 TOJIBKO
[0 MEPUMETPY KPBILIU C JOMOJHUTEIbHBIMU CBA3SMHU KECTKOCTH, PacrojlaraeMbIMU
B IJIOCKOCTH KapKaca, U KOJIMYECTBOM DJIEMEHTOB HE MEHEE JIBYX.

CranpHas KapkacHas KymoJibHas KpbIlia MPEeACTaBIseT cO0O0M paaualibHO-
KOJIBIEBYIO KOHCTPYKIIMIO, 00pa3yIollyl0 CPEeprUuecKyr0 MOBEPXHOCTb U PEKOMEH-



IYIOTCS K TPUMEHEHHIO JJI1 pe3e€pByapoB JuaMeTpoM cBbImie 25 10 50 M BKIIOUYH-
TenabHO. ['eoMeTpuyeckre napamMeTpsl KpbIIIU CIAEAYIONINE:

— paauyc KpUBH3HBI C(hepruUYeCcCKO MOBEPXHOCTU KPBIIIU JT0KEH OBITH B TIpe-
nenax ot 0,8 1o 1,5 nnamerpa pesepByapa;

— HOMMHAJIbHAS TOJIIMHA HACTUJIA HE MEHEE 5 MM.

KoHCTpyKIusi CTalIbHBIX KApKACHBIX KYIMOJIbHBIX KPBIII BBITIOTHSETCS B Clie-
IYIOUIUX BapUaHTaX:

— B BHUJE IIUTOB 3aBOACKOTO H3TOTOBJICHUS, COCTOSIIIUX W3 COCIUHEHHBIX
MeXIy COOOM AIIEMEHTOB KapKaca U MPUBApPEHHOT0 K HUM HACTHIIA;

— B BHJIE OTJEJIBHBIX JIEMEHTOB KapKaca U HacTUja, IPUBAPUBAEMOTO TOJIBKO
[0 TIEPUMETPY KPBIIIU C TOMOJIHUTEIBHBIMU CBSI3SIMU KEeCTKOCTU. KonmmuecTBo cek-
TOPOB OMPEJIETSAETCS PACUETOM U JIOJKHO OBITh HE MEHEE YEThIpEX.

Hactun kpbiill MOKET OBITH BBIMIOJIHEH U3 OTIEJbHBIX JUCTOB, KpPYyMHOrada-
PUTHBIX KapT, pYJIOHUPOBAHHBIX MOJOTHHUIN. Kpblllia onupaeTcsi Ha CTEHKY pe3epBy-
apa ¢ MOMOUIBIO OMOPHOTO KOJIbLla WJIM YCHJIMBAIOUIETO KOJIbLIAa HA BEPXHEM YTOJI-
IIEHHOM I05ICE€ CTEHKH IO/ YTJIOM PaBHBIM YTJIy HAKJIOHA KPBIIIH.

[IpenenbHO AOMYCTUMBIE OTKJIOHEHUS pa3MepoB U (POPMBI CMOHTHUPOBAHHOM
KPBIIIN pe3epByapa MnpeacTaBiIeHbl B TA0IHIIE /.

Tabnuna 7 — [IpeaenbHo AOMYCTUMBIE OTKIIOHEHUS! pa3MepOoB M POPMBI KPBILITU
HpCHeHLHLIC OTKJIOHCHHUA ITPHU JHAMETPE
pe3epByapa, MM

JHol2wm | 12-25m | 25-40 m

HaunmeHnoBanue nmapameTpoB
0338111

40 M

Otmerka BEpXa KOHNUYCCKUX

U CheprUUECKUX KPBIIIT

Pa3HOCTh OTMETOK CMEXKHBIX y3JI0B BEpXa pPajiu-
aNbHBIX 0anok u dhepm:

—B 30HE COMPSHKEHUS CO CTEHKOM;
—B 30HC COIIPSDKCHHS C ICHTPAJIbHBIM IIH- 10
TOM,;
—B 30HE CTHIKOBKH PaJIuabHBIX 0anok cde- 15

PUYECKUX KPBIIIL.

OTKIIOHEHHE OT MPOEKTHOTO pajnyca Chepuueckux
kpsil. [IpocBeT Mexay madioHOM 5
Y THYTOW MOBEPXHOCTHIO

+30 +50

20

DneMEeHTHI U y3JIbl KPBIMIU JOHKHBI OBITH CIIPOCKTHPOBAHBI TAKUM 00pa3oM,
9TOOBI MAaKCHUMAaJbHBIC YCHIHS M JneopManuu B HUX HE MPEBBINIATNA MPEAEIbHBIX
3HAYEHHM 110 TPOYHOCTH U YCTOMUYHUBOCTH JJISI BCEX PACUETHBIX HArpy30K M MX COYe-
TaHul. [Ipu pacdere yuuThIBaeTCs MEPBOE OCHOBHOE COUYETAHUE HATPY30K, KOTOPBIE
JNEUCTBYIOT Ha KPBIIILY «CBEPXY BHU3M:

— OT COOCTBEHHOTO Beca 3JIEMEHTOB KPBIIIIH;

— OT Beca CTalMOHApHOro OOOPYIOBaHUS M IUIOLIAAOK OOCIy>KMBaHUS Ha
KPBIILIE,;

— OT COOCTBEHHOTO BeCa TEIIOU30JISIIIUU HA KPHIIIIE;



— OT BECa CHErOBOI'O MOKPOBA MPHU CUMMETPUYHOM U HECHMMETPHYHOM pac-
IIPEIECIICHNH CHETa Ha KPBIIIIE,

— OT BHYTPEHHETO Pa3peKeHMs B ra30BO3yIIIHOM IIPOCTPAHCTBE pe3epByapa ¢
K02 (hPHUITMEHTOM HAZIEKHOCTH 10 HArPy3Ke Yt.

B pesepByapax, paboTaronux ¢ U30BITOYHBIM BHYTPEHHUM JIaBJIEHUEM, y4U-
TBIBA€TCS BTOPOE OCHOBHOE COYETAHHE HATPY30K, B KOTOPOM YUYaCTBYIOT:

- Harpy3kH, JIEMCTBYIOIIME Ha KPBIIIY «CBEPXY BHU3» U MPUHUMAEMBIE C MH-
HUMAaJIbHBIMHU PaCYETHBIMU 3HAYEHUSMU:

— OT COOCTBEHHOI'0 BECA 3JIEMEHTOB KPBIILIN;

— OT Beca CTallMOHAPHOI0 000PYAOBAHUS Ha KPBILIE;

— OT COOCTBEHHOTO BECa TEIIOU30JISUU Ha KPBILIE,

- Harpy3KH, ACHCTBYIOIINE HA KPBILITY «CHU3Y BBEPX», U MIPUHUMAEMBbIE C MaK-
CUMAaJIbHBIMH PACYETHBIMH 3HAUCHHSIMU:

— OT U30BITOYHOTO JIaBJICHUS ¢ KOAPPUIIMEHTOM HAJEHKHOCTU MO HATPY3KE Yf
paBHBIM 1,2;

— OT OTPULIATEIBHOTO JABJICHUS BETPA.

[Tpu npoBepke Hecyliell crnocOOHOCTH 3JIEMEHTOB KPBIIIN YUUTHIBAETCS KO3(-
(UIMEHT HAAESKHOCTU MO Ha3HaueHHIO V.. KoadduumeHt ycnoBuil paboTsl Y. npH
pacyere 3JIEMEHTOB KPBIIIN MPUHAMAETCS paBHbIN 0,9.

B kapkacHbIX KpbIllIaXx OOBIYHOrO (HE B3PHIBO3ALIUIIEHHOIO) HCIOJHEHUS
AJIEMEHTHI KapKaca HeOOXOAMMO MPOBEPUTh HA MPOYHOCTh IPH JECUCTBUU HArpy30K
OCHOBHOI'O COYETaHMs. YUUTHIBAETCS COBMECTHas paboTa 3J€MEHTOB KapKaca U Ju-
CTOBOI'0 HACTHJIA.

B pacuerax OeckapKacHBIX CTAallMOHAPHBIX KPBIII pacyeTHOE 3HAYEHHE TOJI-
IIMHBI HACTWJIA ONpENENseTCs U3 YCIOBUS YCTOMYMBOCTH (OPMBI OOOJOUYKM NpU
[IEPBOM OCHOBHOM COYETAaHUHU HATPY30K. Y3€Jl CONPSKEHUS KPBIIIN PACCUUTHIBACTCS
Ha MPOYHOCTH NP JEWCTBUM KOJIBLIEBOI'O PACTATMBAIOLIEIO YCHIINS, BOZHUKAIOIIETO
OT Harpy30K MepBOr0 OCHOBHOT'O COYETaHUS.

B pesepByapax, paboTaromux ¢ M30BITOYHBIM JaBICHUEM, Y3€J CONpPSLKEHUs
KPBILIM CO CTEHKOM IPOBEPSAETCS HA YCTOMYMBOCTH B CIy4Yae JNEUCTBUS KOJBLEBOTO
CKMMAIOLLEr0 YCUIINSI, BO3SHUKAIOIIETO OT HArpy30K BTOPOTO OCHOBHOT'O COYETAHMS.

B pacueTHoe ceueHue y3na COMNPSDKEHUS KPBIIIKM CO CTEHKONM HE0OX0IUMO
BKJIFOYATh KOJIBLIEBOW 3JIEMEHT KECTKOCTH, a TAKXKE MPHUJIETAIOIINE YYACTKU KPBIIIH
U CTCHKHU.

[Ipu pacuere KapKaCHBIX CTAIIMOHAPHBIX KPBIII OOBIYHOTIO MCIIOJHEHUS 3Jie-
MEHTBI KapKaca JIOJDKHBI ObITh MPOBEPEHbl HA MPOYHOCTH MPH JEHCTBUU HArpy30K
OCHOBHOTO coyeTaHus. B pacuertax cienyeTr y4uMTHIBaTh COBMECTHYIO paboTy 3Je-
MEHTOB KapKaca U JIucToBoro Hactuia. [IpoBepka Hecymiel crocoOHOCTH y37a co-
NPSDKEHUS. KPBIIIM CO CTEHKOM MPOU3BOAMTCS aHAJIOTUYHO pacueraM OecKapKacHOU
KPBILIIH.

B kapkacHBIX KpbllIaX B3pHIBO3ALIUILIEHHOIO MCIOJHEHUS 3JEMEHThI KapKaca
IIPOBEPSIIOT HA MPOYHOCTh U YCTOMYMBOCTD MPHU JI€UCTBUM HArpy30K IEPBOrO U BTO-
pPOr0 OCHOBHBIX COYETaHUM. JIMCTOBOM HACTWII HE BKIIIOYAETCS B PACUETHYIO CXEMY,
HO YUYUTBIBAETCS B IMOCTOSHHOM Harpy3ke OT COOCTBEHHOT'O BECa 3JIEMEHTOB KPBILIHU.



[IpoBepka HecyIeil cnoCOOHOCTH y37la CONMPSKEHUS KPBIIIU CO CTEHKOM MPOU3BO-
JUTCSI aHAJIOTUYHO pacyeTaM OecKapKaCHOW KPBIIIH.

OCHOBHBIE ITIOJIOKEHUS PACUETOB CTALMOHAPHBIX KPBILI IPEAIOJIAratoT, 4TO
HOMMHAJIbHAs TOJIIMHA CAMOHECYIIEH KOHMYECKON KPBIIIN ONPEAENIeTCs U3 yCIo-
BUSl yCTOMYHUBOCTH 00OJIOUKH

IZI€ 0. — YTOJI HAKJIOHA KOHUYECKOM KPBIIIN K TOPU3OHTAIBHON TOBEPXHOCTH B Ipajy-
cax.

Pacuernas Harpyska Ha Kpsimny, klla:
pr = 105G, + 0'95751_'225 Gro + 13Gri) | 0,9S, + 0,95 - 1,2 * Pyay.

[Ipu pacuere y3/a CONPsKEHUs KPBIIINA U CTEHKH B PACUETHOE CEYEHUE BKIIIO-
4aeTCsl KOJIBLIEBOW 3JIEMEHT >KECTKOCTH, a TAaK)KE IPWIETAIOIINE YYAaCTKH KPBIIIN U
CTEHKH.

VY3en conpsKeHUs KpBIIIM CO CTEHKOW PacCYMTBHIBACTCS HA IPOYHOCTH IIPHU
JNEUCTBUHU KOJIBIIEBOTO pacTAruBaroniero ycwins. [Ipu 3Tom pasmepsl monepeyHoro
CEYEHUs TOJKHBI YOBJIETBOPATH YCIOBUSAM

4> Pr-7T ,
0,2 - Ry tga
rae A — BblIEJICHHAs IJI0MAb ONEPEYHOr0 CEYEHHsI YTOPHOT'O y3/1a KPBILIH.
Pa3mepsl BKIIFOUEHHBIX B PacyeT y4acTKOB CTEHKM M HACTWJIA KPBIIIM ONpeJie-

JISIFOTCSL
Ly = 1,897 - ¢,

L, =

rae Ls — pa3mep yuyactka cteHku; Ly — pa3mep ydacTka HACTWIA; tr, — HOMHHAJIbHAS
TOJI[MHA HACTUJIA CAMOHECYLIEW KOHUYECKOW KPBILIIH.

B pesepByapax, paboTaronux ¢ BHYTPEHHHM HU30BITOYHBIM JABICHHUEM, y3€I
COIPSDKEHUS KPBILIU CO CTEHKOM MPOBEPSAETCSA HA YCTOWUHUBOCTD B CIIydae JIEUCTBUS
KOJIBLIEBOIO CXXMUMarlero ycwius. IIpm 3TOoM pasmeppl NONEpeyHOro CedeHus
JIOJKHBI 00ECTICYNBATh BHITIOJTHEHUE YCIOBUS

r4-10° G, + 0,95(G,, + G,;)
]yzm- 0,95-1,2p, — —
ga T

rae Jy — MOMEHT MHEpLUUU PacYETHOIO MONEPEYHOIO CEUEHUSI OTHOCUTEIBHO BEPTH-
KaJIBHOM OCH «y-Yy», COBIAJIAIONICH C OChIO CTEHKH (puC. 2).

)
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Pucynoxk 2 — CoenuHenrss KOHUYECKOW KPBIIIHA CO CTEHKOM

MuHumanpHas pacyeTHas TOJIIMHA ITOJOTHA tx KOHUYECKOW KPBILIX 10 YCIJIO-

BUIO YCTOMYMBOCTHU O€3 MpUITycKa Ha KOPPO3HUIO ONpeeseTcs o Ggopmyse
P\OS T
te = 4,48 - (E) —

IJie p — pacueTHas Harpyska, Kr/mM% E — moxyns ynpyroctu cramm, Mlla; a — yro
KPBILIHU C TOPU30HTAIBHOM TNIOCKOCTBIO, B Ipagycax.

PacueTnas Harpy3ka onpezensiercs no popmyie

p=1059,+095-1,2-9,+09-1,6-u-s+ 0,95 1,2 pgy

rae gm — Bec 1 M% mucTa Kpbimm; gy — Bec 1 M2 yrermmresns; S - MOJHOE HOPMATUBHOE
3HAQYEHUE CHETOBOU HArpys3kH, [1a; Ppac - BEIMUMHA OTHOCUTENBHOTO Pa3psLKEHUS B
pesepByape noja kpsiei, [1a.

®opmyna npuMensieTcs npu o < 30° 1 Ipu BBIIIOJIHEHUU YCIIOBUS

— = 274.
ty * sina

VYcnoBue npoBepsieTcst Mociie BRIYUCICHUS EPBOro NpuommkeHus ais ty. Tax
KaK pacyeTHasl Harpy3Ka 3aBUCUT OT HEM3BECTHOM TOJIMHEI tk, B KAYECTBE HAYAJIb-
HOTO MPUOJIMKEHUS MOXET ObITh NMPHUHSATA MUHUMallbHAas HOMHHAJIbHAs TOJILIWHA,
paBHasg 4 MM C y4ETOM MPHUITYCKA HA KOPPO3HUIO.

[ToHOE HOpMAaTHBHOE 3HAYEHUE CHETOBOM HArPY3KH OIpeaessieM Mo GpopMmy-
ne:



S=So" U
rae So - HOPMATUBHOC 3HAYCHUC BCCAd CHCI'OBOI'O ITIOKPOBA Ha 1 M2 I‘OpHSOHT&J’IBHOﬁ
IMOBCPXHOCTH 3CMIIH, L — KOB(b(bI/IHI/ICHT nepexoaa OT BE€Ca CHCTOBOI'O IIOKPOBa 3CMJIN
K CHETOBOW HAarpy3Ke Ha MOKPBITHE.
Maccy KOHCTPYKIIMU onpeiesisieM no Gopmyre
My = Log " H * ter* Per
VY3en KPCIUICHUA KPBIIIKU K BCPXY CTCHKH MOKCT OBITH BBIIOJIHEH ITI0 OJJHOMY
N3 BAPHUAHTOB, IIPCACTABJICHHBIX HA PUCYHKC 3u PaCCUYUTHIBACTCA Ha KOJbICBOC pacC-
TaruBaroiee ycuiaue Ny, 01 YIJIOM o K TOPU30HTY 110 hopMmyIie:
p-r?
N k— =~ .
2sina
VY pesepByapa, paboTaromero ¢ M30bBITOYHBIM BHYTPEHHUM JABIICHHEM, Y3€
KPpCILUICHUA KPbIINIKM K BCPXY CTCHKH PACCUHUTBIBACTCA HA KOJIBICBOC CKUMAIOIICC
YCUJIUE:

|Puss — 0.9(gm + 9,)] - 7

N, =
k 2sina
JedopManuu He AOKHBI ITPEBHIIIATh JOMYCKaeMble 3HAUCHUS
gl
= 0,00652 <—"1
f E-1 — 250

rae [ - MOMEHT MHEepIHH pauaIbHOIO MPOrOHA C YYETOM TOJIIIHUHBI YY4aCTKa HACTH-
J1a, KOTOPBIM MpUBAPEH K BEPXHEH MOJIKE MPOTOHA; | - IMHAa OKPYKHOCTH MOKPBITHS,
M.
Bripasus u3 dhopmyssl 3HaueHue I, momyuaem:
0,00652- g - 1*- 250
B [ E '

CrnenoBarenbHO, TOACTAaBUB | B HEPABEHCTBO, MOJIYYaEM, UYTO YCIOBHUE BBINOJI-
HSIETCA.

DneMeHTHl U y37bl KapKACHOW KPBIIIU MPOCKTUPYIOTCS C YCIOBUEM, YTOOBI
MaKCHUMaJIbHbIC YCWIIHS U JehopMaIlii B HUX HE MPEBBIIIAIN MPECTbHBIX 3HAUCHUN
0 MPOYHOCTH U yCTOMUMBOCTH, perinameHTupoBanHbix CHull. KapkachHsie kpbiim
MPEICTABIIAIOT COOON CHCTEMY paMabHBIX M KOJbIEBbIX Oanok. KonmnuecTBo paau-
ATBHBIX OAJIOK Ny OMPEEISETCS M0 KOHCTPYKTUBHBIM COOOPaKEHUSIM C YUETOM He-
paBEHCTBA

m-D
1,8°

P€3y.]'IBTaTLI OprrJIHIOTCSI J0 49uclia, KpaTHOFO IICTI:IpeM.

Pacqu KpbIII IIPOU3BOAUTE C HCIIOJIb30BAHUCM MCTOAd KOHCYHBIX 3JICMCHTOB.
Pacuetnast cxema J0J’KHA BKJIKOYATh BCE HECYIIIME CTEPKHEBBIE (KapKac) U IUIACTHH-
4yaThble AJEMEHTHI (HACTUJI), IPEAYCMOTPEHHbIE KOHCTPYKIHMEH. ECau aucThl Kpbilin
HC IIPHUBAPCHEBI K KapKacy, TO B pacquHon CXCMy KpbIIIHK HC BKJIIOYAKOTCA, HO y4uu-
TBIBAIOTCA B BECCOBBIX XapPAKTCPHUCTHUKAX. I[J'IH KapKaCHBIX KPbIII MIMTOBOI'O MCIIOJIHC-
HHUA (C HpI/IBapeHHBIM K KapKacy HaCTI/IJ'IOM) IIJ1aCTUHYATBIC 3JICMCHTHI I[OHYCKEICTCH
BKJIIOYATh B PACUETHYIO CXEMY HAa OCHOBE MOMEHTHOM TEOPUH.

JI1s1 KapKacCHBIX B3PBIBO3AIIMIIEHHBIX KPBIII JOJKHBI BBITTOJTHATHCS YCIOBUS:

n, =



- D>15wm;

— D >9,46° (ykJIOH KpBIILIM MEHbIIIE WIH paBeH 1:6);
— KpblIllla JOJKHA KPEMUTHCS K OMOPHOMY YTOJIKY OJJHOCTOPOHHUM YTJIOBBIM

IIIBOM C KaTE€TOM He 0oJjee 5 MM;

— KOHCTPYKIHUA y3Jia COIPSAKCHUA CTCHKH U KPBIIIKW JOJKHA ITPaBUJIaAM

— IuIomaab CCUCHUA OO0JIKHA YAOBJIICTBOPATH HCPABCHCTBY
A< (Gs + Gr - Grl) + 0195(650 + Gro + Gsi + Gri)

0,2m - Ry ‘tga
O) E>> 0OB010UKG
4 KDL ; 4?
Os0n0UKO
K Dbl LA
o OeBSA3LBA0L UeBAZLIBCOLA o
-—:| ¥ * ‘_=|
P 371eMEHT 31eMeHT .
~. CTeHxa Ctenka .~
Up0MouKo

Us0A0ouKa
Kbl LI

CTeHka

HPBILWK

Ucuanpgouee
KO/ABLO KPbIWK

CTerxa

Pucynox 3 - Y3en conpspkeHnsi CaMOHECYIINX KOHUYECKHUX U KYMOJIbHBIX KPBIIII
CO CTEHKOM pe3epByapa
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Pucynox 4 - Y3en conpspkeHHst KapKACHBIX KOHUYECKHUX U CHEPUIECKUX KPBIIIT
CO CTEHKOM pe3epByapa

CTenxa



3AJJAHUE U UCXOJHBIE JAHHBIE 110 BAPUAHTAM
IIpoekTHpOBaHNE BEPTHKAJIBHOIO CTAJIBLHOI0 pe3epByapa
[Tomo6parh MaTepuall U ONpeaeIUTh ONTUMANIbHBIE pa3Mepbl pe3epByapa. Pac-
CUMTAaTh CTEHKY pe3epByapa Ha MPOYHOCTh M YCTOMUMBOCTb, PACCUUTATH JHUIIE U

kpbiry. Homep BapuanTa COOTBETCTBYET HOMEPY B CIIUCKE I'PYIIIIHI.

Tabmuua & — Ucxomauple JaHHBIE

Howmep Bapuanra | O6beM pesepByapa, M Bunx Hedrenponykra
1 1000 bensun A1-92
2 2000 bensun AN-95
3 3000 bensun AI-98
4 5000 JwnzensHoe Tommso J1J1
5 10000 Jn3enpHOE TOIIMBO 13
6 20000 Kepocun TC-1
7 30000 Hedtp
8 40000 Tonounsiii Mazyt 100
9 50000 bensun A1-92
10 1000 benszun AN-95
11 2000 bensun A-98
12 3000 JuzensHoe Tommso J1J1
13 5000 Jn3enbHOE TOrIMBO J13
14 10000 Kepocun TC-1
15 20000 Hedrb
16 30000 Tonounsiii Mazyt 100
17 40000 bensun AN-92
18 50000 bensun AN-95
19 1000 bensun A-98
20 2000 JuzenpHoe Tormso J1JI
21 3000 Jwn3enpHOE TOrUMBO 13
22 5000 Kepocun TC-1
23 10000 Hedrp
24 20000 Tonounsrit Mazyt 100
25 30000 benzun A1-92

HGI[OCTaIOH_II/Ie JaHHBIC IIPUHUMAIOTCS 110 HOPMATHUBHBIM UCTOYHHUKAM.



Cnmcok ureparypbl

OcHoBHas nuTeparypa

1. Mapon, B.W. I'mapaiauka aByxdha3HbIX MOTOKOB B TPyOOIpoBoaax [Diek-
TPOHHBIN pecypc] : yueb. mocodbue — DnextpoH. AaH. — Cankrt-IlerepOypr : Jlaub,
2012. — 256 c. — Pexxum nocryna: https://e.lanbook.com/reader/book/3189/#1. — 3armn.
C DKpaHa.

JlononHuTtenbHas IuTeparypa

2. Kpen, B.I'. Mamunsl u o60opynoBanue razoHedTEenpoBOI0B [DIEKTPOHHBIN
pecypce] : yue6. mocobue / B.I'. Kpem, A.B. Pynauenko, B.A. IlImypsirun. — Diek-
TpoH. npaH. — Cankr-lIlerepOypr : Jlawp, 2016. — 376 c. — Pexum pocryna:
https://e.lanbook.com/reader/book/81563/#1. — 3aru. ¢ akpaHa.

3. 3emenkoB 1O. JI. CipaBoyHUK HHXKEHEpa MO IKCIUTyaTalluid HedTerazomnpo-
BOJIOB M MPOJYKTOMPOBOAOB [DNEKTPOHHBIN pecypc] : crpaBouHuk. — M. : Mudpa-
Wmxenepus, 2006. — 928 c¢. — Pexum goctyma: http://biblioclub.ru/index.php?
page=book&id=70512

[Tepuoarka

4. HedrerazoBoe 1eno [DNEKTPOHHBIN pecypc]| : AIEKTPOHHBIA HAYUHBIN Kyp-
Hai / Y UMCKH ToCy1apCTBEHHbIN HEDTAHONW TEXHUYECKUN YHUBEPCHUTET. — DJIEK-
TpoH. KypH. — Yda : YIHTY. — Pexum moctyna : https://e.lanbook.com/journal/
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Ipunoowcenue 1
Obpaszey 3asa61eHusi cmyoeHma Ha Kypcogol Npoexkm

3aBexayromeMy kadeapoit TpaHCIOPTHO-
AHEPreTUUECKuX cucteM YeOoKcapCcKoro HHCTH-
TyTa (punuana) MOCKOBCKOTO MOJUTEXHUYECKO-
IO YHUBEPCUTETA

CTyJIEHTa

IPYIIIbI
TE.

3asBJICHHUC.

HpOIIIy 3aKpCIINTh 3a MHOM TCMY KYPCOBOI'O ITPOCKTA
«

»

10 TUCLHUIIIINHE
« ».
Y HA3HAYUTh PYKOBOAUTEIIEM

CryneHT / /
(moamuce) (®UO crynenra) (mara)

PyxoBonuTens / /
(moamuce) (®UO crynenra) (mara)

3aBeyromiuii kadeapoit N /

(moammce) (®UO 3aB. kadeapoii) (mara)



Ipunosicerue 2
Obpasey mumyibHo20 TUCMA KYPCOBO2O NPOEKMA

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIMU ®OEJE-
PAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YYPEK/JIEHUE BBICILETO
OBPA3OBAHUS «MOCKOBCKUIM HOJUTEXHUYECKUN YHUBEPCUTET» YEBOKCAPCKHUM UH-
CTUTYT (PUJIMAJT) MOCKOBCKOI'O NOJUTEXHUYECKOI'O YHUBEPCUTETA

Kadeapa TpaHCIIOPTHO-DHEPIreTHYECKHNE CUCTEMbI

KYPCOBOMU IMPOEKT

no aucuuiuinie «IlpoekTupoBanue razoHepTexpaHUIAI

HanmeHoBaHue Tembl

Per.nHomep Beimonaun:
CTYIEHT ____ Kypca, TpyIIIbl
dhopmbI 00yUSHHUS
10 HAIPaBJICHUIO TTOATOTOBKHU
21.03.01 Hedrerazosoe aemno

®.1.0.

JlomymieHa K 3ammre HayuHblil pyKOBOIUTEIIb:
«__» 20 T

Y4. CTCICHb, JOJLKHOCTDH

IIOAIMUCH

®.1.0.
3amnuTa KypcoBOT0 MPOEKTa:
Ouenka
Jata « » 20 T

[Toanuce HAyYHOTO PYKOBOJIUTENS

Yebokcaper 20 T.
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Tpunooicenue 3
Obpas3ey om3vi8a HaYUHO20 PYKOBOOUMEIIA
OT3bIB PYKOBOJAUTEJIA
HA KYPCOBOW MPOEKT
Crynent
Kadenpa TpancnopTHO-3HEPreTHUECKUE CUCTEM
Hamnpagpnenue noAroToBku (CHeUagIbHOCTh) U TPOGUIIb (CrieranIn3aIims)

HaumenoBaHue TeMBI:

PykoBonurens:

y4. CTEIEHb, AOLKHOCTB, P.1.0.

1. AKTyanbHOCTB TEMBI KypCOBOI'O IPOEKTA

2. CooTBETCTBHE IMMOJIYUYCHHBIX PC3YJIbTATOB 3aj4BJICHHBIM LCIIAM U 3a/ladaM

3. XapakTepHuCcTHKa HCIOJIb30BAHUS B pabOTE UCCIEN0BATENBLCKOIO HHCTPYMEHTAPUS
(ananu3a, cUHTE3a, CTATUCTUKO-MAaTEMaTUYECKONM METO/I0JIOTUH, MaKEeTOB MPUKIIAI-
HBIX [IPOTPaMM U T.II.)

4. CteneHb CaMOCTOSITEILHOCTH MPHU pabOTe HaJl KYPCOBBIM MPOEKTOM (CaMOCTOS-
TEJTBLHOCTh U3JIOKEHHSI U 0000IICHHST MaTepHralia, CaMOCTOSITEIbHAS WHTEPIPETAIIUS
MOJIYYEHHBIX PE3yJIbTaTOB, 000CHOBAHHOCTH BHIBOJIOB)

5. OtieHka opopMIICHHS TIPOEKTA B COOTBETCTBUU C TPEOOBAHUSIMU, COACPIKAIUMUCS
B MeToANYeCcKuX yKa3aHUAX MO BBIMOJIHEHUIO KYPCOBOI'O MPOEKTA, pa3padOTAHHBIX U
YTBEPKJICHHBIX Kadeapon

6.3aMedaHus 1o NOATOTOBKE U BBIMIOJIHEHUIO KypCOBOTO IIPOEKTA

7. KypcoBoli MpOEKT COOTBETCTBYET MPEIBSIBISIEMBIM TPEOOBAHUSM M MOXKET OBITH
PEKOMEHJOBAH K 3alIUTE

8. Ouenka

« » 202 . /

(monmuck pykoBoAMTENS)  paclin(ppOBKa HOANUCH
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