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BCI1 I

IipenucnoBue

1. PASPABOTAH 26 llentpanpHEiM HAyYHO-HCCHENOBATENBCKUM HHCTHTY-
TOM Mununcrepersa oboponkl Poccniickoit Peaepailun ¢ ydactueM 20 Llenrpanbro-
ro NpoexKTHoro HHCTHTYTa MunucirepcTBa 000poubl Poccuickoi Pepepaunu, LleH-
TPAILHOrO YIpablleHHs PaKeTHOro TOIIMBA M ropiovero Muuucrepcrsa 0O0OpPOHE]
Poccuiickoit Dedepanud.

2. BHECEH Boenno-mayydriM koMuTeTOM HavansHuka CTpOMTENBCTBA M
packBapTupoBaHus Bokick Munucrepcra odoponsl Poccuiickoit Geaepanum.

3. YTBEPXKJEH ¥ BBEJIEH B IEHCTBUE HauannsMKOM CTPOMTEIBCT-
Ba H pacKBapTHPOBaHHA BOHCK — 3amectHTeieM Munucrpa obopousl Poccuidckoii

Oepepanun 07.04.2003 r.

BCH158 -89
Miunio00poHEI

4. BAAMEH "MHCTPYKIHMA [0 pacyery M IHPOSKTHPOBAHHIO

FOPH3OHTAJILHBIX H BEPTUKAIBHBIX METANNHYECKHX pe3epByapoB (HA BO3HAEHCTBHE
CHeIlHu/IbHOM Harpysku)'".

B pa3paborie BCII npunnmManu yuacrue:

or 26 HHUMW MO PP — poxrop rexnuueckux nayx Jlarymxpn C.H., xanpu-
aarel rexnugeckux Hayx Jlorsunon JILH., Pybuos B.b., Tonxux I'.I1;

or HYPTT MO P® -- nmxenepsl Bacun b.A., [lapmonkos E.H.;

or 20 HHHU MO P® - umxeneprl Anexcees E.H., 3onorapes B.H.;

oT ITHAMCK un. Kyuepenro — jgoktop rexundeckux Rayk Hazapos 10.T1L

Odopmneaue marepuanos BCIT Betnonedsl HHXKeHEPoM 3rokanosoii H.A.

riacOSIHA HOPMATHBHEIH MOKYMEHT He MOXET OLITh MOJIHOCTHEIO UK Yac-
THYHO BOCHpOM:3BENSH, THpaKHPOBAH H pacHpoctTpaded 0e3 paspenienus Boeuno-

HaygHoro komurera HaualipHuka CTpodTe/IbCTBa H PaCKBapTHPOBAHUA BOHCK.
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Beenenne

«PYKOBOJICTBO. ..» COJIEPKHUT NOJOXKEeHHA 110 pacueTy H KOHUCTPYHPOBAHWIO pe-

3epByapos u TpyfGonposoaes Ha cwiajax roprodero Muuncrepcrsa oboporn Poc-
cuiickod Qenepaiiy U OCHOBHIBACTCH HA HONOXKSHUSX JNCHCTRYIOINHX HOPM, MHCT-

pyKiuil, METOAHK U IPYTHX AOKYyMeHTOB MuHoOopOoHEL.

Hacroamee «PyxoBOJCTRO...» DPEAHAIHAYEHO JUIA 3aXA3BIBAONINX, UPOEKT-
HEIX ¥ BAYYHO-NCCASAOBATENNLCKHX oprapu3aiyit MuAaobopoHR, 3aHUMAIUIMXCS
POEKTHPOBaHHUEM, CTPOUTE/IECTBOM U 3KCIUIyaTanMeil ckuanos ropiogero MO PO,

«PyxoBoacTBO...» BBOJAMTCH B3amen BCH 158-89/Munobopons.
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1 BCYI

BEJOMCTBEHHEIN CBOJI IPABHAX

PYKOBOICTBO 11O PACUYETY M KOHCTPYHFOBAHMNIO
METAJUIMYECKHX PE3EPBYATOB U TPYBOIIPOBOJIOB
HA CKIABAX MOPIOURTO MO F®

Hara sBejenns 07.04.2003 r.

1 O6xacTs npAMeHeHNnd

Hacrosumii BegoMcTBeHHEIH CBOZA HPaBUil PpaclpOCTpaHAeTCs Ha pPacyeT H
KOHCTPYMPOBAHUE BEPTUKANBHAIX UHIHHIPHISCKUX pe3epBYapoB H3 cTajiu obDreMom
o 20000 M’ co craunoHaproit KpeILeii ¢ BIYTPeHHHM H30LITOTHBIM JaBiaetHeM 1o
0,02 kr/cm’ u Bakyymom o 0,0025 kr/cm’, rOpH3OHTANBHBIX HUIHAIPHIECKUX [e-
3epByapoB H3 CTAIH ¢ BHYTPEHHUM H3GBITOYHEIM gaBienneM no 0,7kr/cM” W BakKyy-

MoM 710 0,01 xr/cM’ | CKIAACKHX TPYGOIPOBOTIOR.

Hacroaumit Benomcreennsiii cBo NpaBiJl yCTaHARIHMBACT: METO/IR pacyeTa U
KOHCTPYHUPOBAHUSA BePTHKANBHBIX pe3epByapoB (HA3EMHLIX 1 Ka36MATHBIX ) HA CTaTH-
YECKHE H CEHCMUYECKHEe BH/ibl Barpy30K; FOpPH30HTANBHEIX pe3epByapoB Ha cTaTHYe-
CKHe, CeHCMHYECKHe BHJB Harpy3ok H Ha JieHcTBHE BO3AYUIHOH yjiaprioil BOJNHEI;
CKIANCKHX TpYOONnpoBOoLNOB HA ceficMuIecKHe HArPy3KH.

Pacuetr BepTHKANbHBIX pe3epByapOB TPOBOIMTCA Ha OCHOBAHMH CJIeJLYIOUIHX
NPEAIIOCBLIOK: XHUJIKOCThH HEC)KHMaemMa H o0yiajiaeT CBOMCTBAMM HACANBHON XUIKO-
CTH, JTHHIE pS3EepByapa NpemIosaractcs XeCTKO CBA3EGHHBIM C OCHOBAHHEM H €ro
CKOJIEXEHHE HCKIIOYEHO; KOHCTPYKTHRHBIE 3JIEMEHTHl Pe3epRYyapa CIMTaloTCa Hejic-

hopMHUPYEMEIMH B Mpotiecce KojieGaTe b HOT0 JBHKEHHS KHJIKOCTH, H3MECHEHHE Bep-

TUKAJILHOA H FOPHIOHTANRHOM COCTARIIOLIMX CeHCMITYECKOTO BO3/ICHCTBHUA BO Bpe-
MEHH MPOHUCXOJTHT MO TOMY €& 3aKOHY, ITO H H3MEHeHHEe RO BPEMEeNH YCKOpeHHA

P ABHOXEHHUIT pe3epByapa.
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Pacyer pesspByapoB ¢ YYETOM CEHCMHYECKOro BO3ACHCTBUS BBHIIONHACTCA C

HCIONB30BaHUEM creKipansHoro meroia. Ilpd 3ToMm celicMuyeckoe BO3AEHCTBHE
NPUHMMAETCS & BUAES UMULYNECA.

Hns pesepnyapos 6onpuuerc 06meMa Ml [PH UCHONB30BAHUM TIPUHLIHIIUAIIE-
HO HOBBIX KOHCTIPYKTHBHEIX peIeHMii pacdeTr Ha CCHCcMHUECKoe BO3AeHCTBHE NPOH3-
BOJUTCAH:

- TIPH CEHMCMHYECKOM BO3ACHUCTBHH IPOAOIDKHUTENBHEIM 110 BPEMEHH C YUeTOM
KOHBEKTUBHOM COCTaBIAIOMEH THAPOAUHAMMYECKOrO ABAGHUA B COOTBETCTBUHH C
METOAMKOH, H3N0xKeHHo# B [1];

- ¢ HCIIONL3OBAHHEM IPAMOr0 MUHAMHYECKOTO pPACYETa UPOCTPaHCTBEHHOH
MOJEIH COOpYyXeHus B HaDopa pacyeTHBIX aKceIepOrpaMm;

- ¢ yreToM ocobeHuoctelt HenuneHoro nedopMHpOBaHUI KOHCTPYKUWIA;

- C YMETOM NpEeNCTaBICHHS CEHCMHYECKOr0 BO3ACHCTBHA B BUAC MaJIBIX YIIPY-
UX AUAATaOHHEIX ¥ POTANMOHHEIX KoneOanid B ropH30OHTANBHOM 1110CKOCTH.

IIpy HauHYHM YTBEPKICHHOW KapThi CEHCMIYECKOr0 MHUKPOPAaHOHHPOBaHHA,
copepKaiieil KONMICCTBEMHBIE TIApaMETPHl NPOrHO3UPYEMBIX CeRCMUMECKUX BO3-
aeficTBRi, 3HAYEHUs] PACYCTHBIX aMITNHTYJ YCKOPEHHH OCHOBaHHs, XapaKTCPHCTHKH
CIEKTPANIBHOIQ COCTABA M HECTAMOHAPHOCTH BO BpPEMEHU, PACUETILIE aKcelepo-
IpaMMBI CIIeAYET IPHHHUMATE B COOTBETCTBHY ¢ JJAHHLIMY 3TON KapTEHI.

Pacuer xazeMaTHBIX pe3epBYApOB U NOpH3OHTAILHBIX DEe3epBRyapos, ycralas-

IIMB3EMEIX B TPYHT, Ha JieHcTsMe OOBIYHBIX CPECTB MOPAKESHUA TIPOU3BOHUICH B CO-
orserctuvnu ¢ BCII 36-05-01/MO PO,
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2 Hoprmavugabie cChLIKH

B HACTOSINEM HOPMATHBHOM JOKYMEHTE HCIONBIOBAMS! CCHINKA HA CASHYYO-

e HOPMATHBHLIE HOKYMEHTH H CTANIapTHL:

* i e ey - " e

Hannmeuonanwae }
. -4

Cocyas! 1 ammaparsl. FopMEl ¥ METOMIHI PACYETA HA NMPOTHOCTE

Centnkn

{.TOCT 14249-89
2. 10OCT 14782-86 Kontpors Hepaspymalomal. CoelMAeRns cRApHEe. MeTo-
L YIETPA3BYKOEBIE

g

f )

-

T3TOCT 17032-71 | Pesepsyaps! cransHpie rOpH3CHTEILHLIE IS AERTENPOLyX- |
TOB. TUMNEI M OCHOBHEIE PA3MED®I

4. TOCT 18442-80 | Konrpons Hepaspywawomyil. Kanumnipreie Meronm. O6-
l

e TpeboRaHuy
5. TOCT 18895-97 | Cranr. MeTox OTOINEKTPHIECKOT0 CHEKTPAITBIOIO ARATA3A ‘

| 6. CHuall 1I-7-81% 1 CTpOMTENsCTBO B CEUCMUTIECKUX PalONaX ]
7. CHuiI U-23-81% | Cranbrkie koucTpyknum - 4
et RO nnam et — — e ——— —
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I R S — — 7 4

11. CHull 2.02.04-88 | Ocropasng 1 $yaaaMerTs Ha BETHOMEP3NLIX IPyHTaX

|

Tl e syl o

12. CHnl12.04.12-26 1 PacteT Ha NPOTHOCTS CTANSHEIX TPYHOIIPOBO/OB

e~

| 13. CHd13.03.01-87 | Hecymne % orpas alonie KOHCTPYKI|H

pphaln e Seleplp—

[4. 116 03-108-96 [TpaBmia yCTPORCTBA ¥ OC30IMACHON IKCIIYATALUAH TEXHO- |
NOrHYECKUX TPyGonpoBOIOB

15.715 03-381-00  |Tlpamuna ycrpo#crsa BEpTHKANFHBX I(AIEH/(PHIECKIX
CTANBHBIX pe3epryapon Ui HeQTu u HedreripoayKTOR
BelOMCTBEHREIC HOPMEL HPOEKTRPOBARKS: CKIANOB JUIR Xpa-

1

16. BCH IlI-83

HEHHA NErKOBOCIINaMEHSIFONTHXCS B FOPIOYHX RAIKOCTEH

Jl

17.BCH2-137-91 | M=CTpyxums U0 NpoexTHPOBAHA MarHCTPAnGHLIX TpyGo-
] TPOBOAOB B CEHCMUMECKHX paliOHAX
18.BHTIT125-84

BeloMCTBERHEIE HOPMEl TEXHOMOIFYECKOIO NPOEKIMpoBa-

—

!
HEa cxaanoB And XpaHcHpa RErxoBOCTINAMCHAIOIUNXNCH N

TOPIOYHX KHIKOCTEH




BCH:—)’%:_ 01- 02
MO PD

3 Pacuer ¥ KOHCTPYMPOBanHE BePTUKANbLHLIX URAIHHAPAHECKHX pesep-

Byapos

3.1 Pacyer BeprMxaJALubIX DHIHHAPHYECKEX pelepByapoB WA CTRITHYE-

Cru1e U B¢ PPOBYI0 HATPY3KH
3.1.1 Pacuer credku pe3epByAPOB I ruApOCTaTHYCCKOe AaBiieHuE

3.1.1.1 Pacder Ha npoyHOCTHE CTEHKM pesepByapa CHeHYET BhINONHATE IO

dopmyIe
¥ S yERH{j' } (l)
rae ¢,; - KOJBIEBOE PACTAIUBAIONIES HALUPAKEHUS B [-OM IIONCE CTeHKH pe-
3epBYy4pa;
R~ PpacyerHoe CONPOTHBICHHE CTHIKOBMIX CBADHEBIX COCHMHECHMH CXa-

THIO, PACTSXEHMIO ¥ H3Iruby o npeAeny TeKyJuecTy;
y, ~ Koo(dunuenr ycuosui pabors:, pasapiii 0,7 s nepBoro nosca
pezepiyapa u 0,8 1 OCTAIBHBIX HOSCOB.
3.1.1.2 Kounuestie pacTArasaioiye HanpsOKeHHa B CTEHKE pesepByapa caely-

er oupenenss no popmyne

_ 17y (=% +7 2k
1, ’

(2}

02;

rae ¥ 1 - k03¢ GUHENT HAEKHOCTH MO HAMPY3KE OT IHAPOCTATHYECKOTIO
RaBNeHus JXUAKOCTH, HpuHEMaeMEId pasHemM 1,1;
¥ f2 KO3 DHINEHT HAACKHOCTH 110 HArpy3ke OT H3OBITOMHOrO JIaBie-
HUA ¥ BaKyyMa, NpYHMMacMbiit paBHbIM 1,2;
jr - 110JIHaA BHICOTA BAJMBA PE3ePBYAPA HUAKHUM NPOTYKIOM,;
X - KpaTyaHniee pacCTrogHye OT MECTd COSAUHEHHH CTCHKY C JHHLEM
1[0 paccMarpHBAeMOH TOUKH CIEHKY,

p - H3DBITOMHOE JIaBICHAE;

- PAUNYT DpE3EPBYapa,
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¢, - TONMAWA [ -TO N10ACA CTEHKH;

Y- YBeIThbAKI REC HKHUIKOCTH.

3.1.2 PacueTr pezeppyapoB Ha YCTOHIMBOCTD

3.1.2.1 Pacuer Ha yCTOMYWBOCTS CTEHKH pe3IepRYEDa, PARHOMEPHO CIKATOH I1a-
panensno o0pazyronmmy, clneyer BRONBSTE 10 (POpMyJIe
B S T er1? s (3)

178 oy - HBANPMKEHUE B CTEHRE OT OCEBOI'0 CKATHA (Bross 0Opa3yIODINX);
O, - KPUTHUECKOE HAUPSIKEHHE B CTEHKE NPH €€ CIKATHH;
y, - Koapunuent ycnonus paboter pasasd 1,0.

Haupsxesue B CTEHKe 0T OCEBOTO CXATHA CEHYET ONpeNessars 1o gopmyie

o, = T! (4)

I

rue ¢, - TONUOWHA CTEHKHN 110 [I0fACa;
g, - PaBROMEpPHO pacnpeeNenian NOTOHHAN PATPYIKS, NPHXONAIIAACH
Ha eUMHWIYYy ANHHBl TepuMeTpa CISHKH peiepryapa or cobcrpet-
HOTO BECa KOHCTPYKI(HH KPOBRIM, CTEHKH, TPYINTOBOH 3aCHITIKR (U1K
Ka3eMaTHRIX Pe3epRryapoB), CHera.
KprTreckoe HapHKCHHE B CTEBKE NMPH CXATHE BIAONE 00pAYIOINMX CIenyeT

oupenensTh no popmyne

ckt.

} == £ 3 (5)
¥

0‘(.'?'

Ij1e E - wmonyms ynpyrocts crann pasusii 2,1-10° xr/em;

¢ - KO3QdurnmenT, orpenendgeMptii no Tabunue 1.

Tabnuuga 1 — Inagenne koadupmimenTa NIR pacvera KPHTHTIECKOTo HMA-
NPARCHAN

50 100 200 300) 400 600 | RQ0 1000 | 1500
{

¢ 1030 [022 | 0,18 016 [ 0,04 [0I1 | 0,09 ]008 | 007 006

2500
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3.1.2.2 Pacyer pa ycToMuHBOCTD CTEHKM pesepByapa npu AcHCTBHU PABHO-

BCI1 6

MEpHOTO AGBIEHHS, HOPMANLHOTO K OOKOBON HOBEPXHOCTH, CleAyeT BBIUIONHATE 10
Gopmyne
0, Sa’nrij’c! (6)

rie 0, - KOULIEBOE CHHMACIIEE HANPHXCHHE B CTEHKE;
O, ~ KPATHYECKOE KOMBLEBOE HANPHKLHHE B CTEHKE pe3epByapa;
y. - TOKe, 910 H hopmye (3).
Kombuesoe cxuMaioniee HanopakeHHe B CTCHKE OT BO3ACHCTEHMA BaKyyMa W
BETPOBROM Hal PY3Ka CIeRYeT onpeaensats 1o GopMyne

5 (Pva? ot PyYr3 W 2r

o, , (7)
Emid
e P, - DaCYcTHaI BeIMYNHA BaKyyMa b pe3epsyape;
Yy - KOSDPUUUEHT BaNEKHOCTH IO HATPY3KE OF U3OBITOYHOIO Ranie-
HASL ¥ BAKYYM8;
73 - KO3)OULIICHT HafexHoCTd 110 BETPOBOH HArpysKe, npiHUMaeMiil

paBHEIM 1,4;
yo -~ Kod(dhaguenT coveTanuii Harpy20xk, pasysii 0,9;

- CpelHAd TOMIHHA CTCHKH pe3epByapa, onpehensemas o Gopmyie

.t

{niqd ==, T2 R - YHCIIO IIOACOB;

p. - BETPOBOE AdBNCHHE HA CTEHKY pedepByapa:

rae w, - HOPMaTHBHOE sHaYeHHE BETPOBOro fasienus no tadmuue 5 CHull

2.01.07;

k - xoohiuumedT, yaTHBAODHE H3MEHEHAE BETPOBOI O JABICHHEH IO

BRICOTE, onpeneigeMslii no rabmme 6 CHull 2.01.07;

¢ -~ adpompHaMI4ecKuld K03 UUUEHT, ODpeeiIeMuli 10 TPHIOKE-

ano 4 CHull 2.01.07.
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KpaTHYECKOe KOJBIeBoe HAaTPOKeHHe B CTEHKE Pe3ePRyapa crexyer onpene-

7 BCITI

JIATE IO QopMye

1.7 12
G5 =055E L(ﬂ) : (8)
h \ r
rne h_ - BBICOTA CTCHKH pe3cpByapa.

3.1.2.3 Pacyer CTENKH pe3epByapa Ba YCTOMUHBOCIB CIEJYEeY NPOBOJMTH C

Y9€TOM BEPTHKAIBHEIX OCEBEIX H KONBHEBRIX HANPMKEHHH 110 ¢opmyne

o o
L+ 22 <y, (%)
Oag1 T2
r7ie y,. - TOXe, 9710 7 B hopmyne (3);
Tty Oy - 1O X€, 110 U B Ppopmynax (3), (8).

3.1.3 Pacuer y3ja conpmxkenus CTeHKH Pe3epBYapa ¢ ABHINEM

3.1.3.1 JInst pacdera yana CONpSIKEHHs CTCHKY PE3CPRYAPA C NHHIEM HeoD-
XOMMO ONPEIETUTE CHeAYIODINe XapaKTepUCTAKH:

- DINHAHIDATICCKYI0 XKECTKOCTh CYCHKH

3
%l
D, ==, (10)
12(1 - v?)
rae t, - TONDINHA NEepBOTO Nosca CTEHKH pe3epByapa;

v - koadpurument [Tyaccona;

- KO3(puaguenT NocTeNy CTEHKH
k, == (11)

- k03 PpunuerT Nedopmanuy CTeHKH

e

m, =40, (12)
4D,

- IIANHHIPUYECKYI0 JKEeCTKOCTD JHATIA
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Et;
D, = b N (13)
121 —-v*)
r'j1e £y - TOINNAEY OKPARKOB Iunna;

~ koahpruuenT nedopMamy Auuiga

k
my = 4l — (14)
4D,
rAe ky - ¥0adQn)UUMEHT HOCTENN NECHaoro OCHOBAHMUS.

W3rubaionpii MOMEHT ¥ HOLEpPeyHasd CHiA B HIDKHEM Y3Jie pe3epByapd onpe-

JCHAIOTCA B PEIVIIETATE PELICHHA CHCTEMBI KaHOHIMCCKHX YpaBHEHHHK

(O +80)X, +85X, + AT, + 4] +A] =0,

(15)
INXy +O0pX, +AY, =0,
yile X, - COOTBETCTBYET MCPHOUOHAJNLHOMY H3rumdamomeMmy MomeHtry M, .,
NGHCTBYIONIEMY HA CYRIKE CTEHKH C JHHIEM;
X, -~ COOTHEICTBYET MEpPHIHOHANBROH HonepevyHoH cune ()., HEHCT-

BYIOU{Ed HA CTBIKE CTEHKH ¢ JHUIEM.
EmquHa4HLIE 1IEpeMEnieHH CTCHKH pesepByapa CACAyeT odpeRelTh no daop-

MyJIaM

4 Y uh
W . W oW __ . oW AW P AW P
5ll= 1512"321"'" Ty U =T s A —,

’ 3 1p =T 2p —
W me W kw kw

Eaunn4ieie nepeMeienus JHUIA pelepByapa ciefyer Onpeienars no Qop-

MyJamM
1+U% +27° —
h=—t LED FZU o T g yonyy; A =12,
]’ﬂbDb 4 L 2k0 % Zmb Db
| WHS do - HHTCHCHBHOCTE PABHOMCPHO PacCtpeaCHCHHOI'O THAPOCTATHHOCKO-

ro JaBJeHUHA XPaHHMOro IpoIyKTa ha JHHIIE,

g, - v Xe, 410 U B Qopmyine (4);

y,nh - ofo3naveHus Te xe, 910 U B GopMyic (2);
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U T, W, V- qyuxuuu, KOTOPEIE HAXOAATCS N0 apryMenty & = myc 13 Tabnnnel

3aTyxarommx Gyukmnmii aug pacyera 6asox Ha yOpyrom OCHOBAHW
H HHAHHJPHIECKUX pe3epByapos (HpHioxenHe A);
¢ - TIMPAHA BBICTYNA AHHINA 33 HAPYXHYW ITOBEPXIOCTE CTCHKH pe-
3epBYapa.
3.1.3.2 Pacuer Ha npoUHOCTD CTCHKHW Pe3epByapa B y35C €€ COOPMXCHUN C

IIHHITEM CAERYST BHUTONHATE O hopMmyne

6AM .
Tiwe = ~ IZHC Schu;v! (16)
|

rne  oy,, - HaUpSHKEHHe OT MEPHAMOHANBHOrO H3rHOa cTeuKd B y3Ne €e Co-
NPSOKEHNA ¢ THAUIEM;

y, - KO3hdHIHeHT ycnopnil paboTsl U Y33 CONpsUKeNHs CTeHKH C
JHHIEM, paBHbIif 1,2;

t, - TOJIIHHA NIePBOI'o NOsICa CTEHKH pe3epByapa;
R,, - TOXe,4TO U B popmyie (1).

JAng pezepryapoB, paclONOXEHITRIX Ha NecyaHoil TTojaylike BHE KAa3eMaToB,

MaKCHMAIRHEBIN Harnbarommiit Mepuionanbielii MOMEHT B CTEHKE, B y3JIe €€ COonp4-
’KEHHA ¢ JIHAIMEM, AONYCKaeTCsA oupeenasrs 1o hopMmye
— o .
ch HO,IIJ}’Ph?tl}’f] (17)
3.1.3.3 Pacuer Ha npodHOCTE JIHUIA pe3epByapa B Y3ile €re COTIPIKEHHs CO

CTCHKOH ClIeAYeT BBIIOIHATE IO popMmy e

6M
— ¢
Fpe > S}’chy* (18)
g
rie 7y, - HAMPHKEHHE B JHUILE OT pafHaiLbHOTO H3rHOAIIEro MOMEHTA,

¥, - TOXe, 410 ¥ B hopmyne (16);

M, - PpajvaidbHbIA H3THOAIONMHi MOMEHT B THUINE,

c

M 2
M, == 02y - Dq ooy —wyy- 20 (19)
2 41‘?15 ng
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Ilpu pacuere nuMINa B y3/1€ €ro CONPKEHUN CO CTEHKOH HE0OX0(UMO YUHTE:-

BATH JOMOJHATENBHLIC HANPOKEHUS B JHUILE O 5y, KOTOPhIE BO3HHKAIO'L B PE3YIIbTE-

T€ HEPabUOMEPHOR GCaiKHW MPYHTOBOIO OCHORAHUS B TAHreHIHANLIOM HaIpaBie-

HMY M OHIpEHEeIsioTcA 1o TabiMile 2 B 3aBACHMOCTH OT OTHOCHLCILHOM OCaUKH
As , /1, (pucyHox 1). TTpoMexy rouiible 3HaYeHHs ONPEAEHAIOTCA Iy TEM HHTEPIIONI-

(M.

Tabnnua 2 ~ JuadeHNs JONOJMHHETENLHBIX HANPSKEHUHE B 32aBHCKEMOCTH OT
HEPABHOMCPHOH OCAAKH OCHOBAH HH

As B o
| ; P 0,001 | 0,0025 | 0,005 ] 0,0075 | 0,010 | 0,015 | 0,020 | 0,025 |
X
Hanpsokeune 5 25 105 | 235 410 1080 | 2030 | 3430
o, , Krefen?, 0,5 | 2,5 | 10,5 | 23,5 | @D | 08) | (203) | (343)
__ (MIla) J ] |
Ocaxa As , o, 06 | 1,5 3,0 4,5 60 | 90 ‘ 12,0 l 15,0 |
|
npu £, =600 cm B i
|
|
|
[
¢/2 | (P/2
|
;
|
|
P , _ P
l
I p"ASp
|
|
|
|
|
! I l/2
AL B
™~ { -
h‘-""--___h-_ | ASP ‘______-"'"'
—iE__
I,

Pucynok 1 - Pacyernas cxeMa I onpeaeeHds KONMOIHRTCHbHBLIX
HALpyKeHHH B fHuKile OT HEPABHOMEPHOHK 0CaAAKH pe3epByapa
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Pacyer aunnia ¢ y4yeToM HEpaBHOMEPHOM OCAJIKU B Y3J€ €ro COnpPSXeHUd Co

11 BCI1

CTEHKOH pe3epByapa cleyeT BHITONHATE 0 GopMyTie

2 2
Tof = \/Crbc t G2 ~OhcT 2 S Rwy?’g ’ (20)
/i€ & of = NPpHBEHECHHOC HAIIPAKECHHUE B THURIEC]

O, ~ HOMONHHTENBIOE HANPHKEHWE B JUINIIE B TAHTEHIMAIBEHOM Ha-
[IPaBIEHUU OT HEPARHOMEPHOIT OCaNKH;
y. - TOXe, 970 U B popmye (16).
PajspanpHoe HaupsKeuMe B JHULIE O,., NojcuutanHoe no gopmyne (18),

seoMTCA B Popmyity (20) co 3HaKOM MHHYC.

3.1.3.4 Ha yrnoBsie IIBLL, COeAHHAIONME CTEHKY C NHHIIEM, NeHCTRYIOT OHO-
BpeMeRHOo M3rudaroimii MOMERT M., H MEpHANOHANBHAN NOepeHag CHa Qe
Pacyer Ha npo4YHOCTH IIBa, COSJIWMHAIONIETO CTEHKY C JHHIUEM, CIEAYeT IIpo-

M3BOJITH 1A CPE3 MO METAJLTY 1IBa OT JedcTBHA MOMeHTa M . no sopmyne

M

. we
Tﬁ\d’ = S}’cwawa, (21)
W,
rne T ™M BEPTHKAINELHBIC XaCaTONBHEIC HATIPSDKCHHSA B CCUCHHA INBa;

¥, - KOIpOUIHMEHT ycnosns paboTsl, papHelii 1,2;

Vi - K03Quument ycnopuii paborst msa, pasmsiii 1,0;

K pacHeTrHoe COPOTHBIICHHE METAILNIA HIBA;

W, - MOMEHT CONPOTHBAEHHS 1 CM JTHHEL 2-X YTJOBBIX CBAPHHIX. NIIBOB,

COeIHBSAIONIAX CTEHKY C IHHILEM, onpenesaeMslii o gopmyne

v s

;= - > (22
0,5t + Bk 4 )

rae fr- KO3PPUIMEHT, npuENMaeMElli pasasim 0,7

k ¢ - Karer YTJIOBOYO CBAPHOTO IBA, COEAUHAIOIIECTO CTEHKY pe3epByapa

C JIHHILEM;
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] e MOMEHT HHepUud 1 CM JUIMHBI YIJIOBBIX IIBOB (HApyXHOIO H

BCllI

12

BHY TPEHLEro), onpelieliseMEld Mo dopMye

I(B, k) Bk, ¢
2| — +18 rh (2L + 12
12 Prky 5

I = : (23)

Pacuer Ha [IPOHHOCTL YITIOBOI'O CBApHOIO IUBa, COCAHMHAKILNCTO CTEHKY C

OHHIIEM, CAeHyeT pacCHUTHIBATE Ha CPE3 110 METAAY WIBa OT AEeHCTBUA TOnepedHoi

CHJIBI B PACHETHOM CEYeHHH No GopMmyne

Oy
TR =50, STV wf Rups (24)
Brky
riae (A 10" FOPHA30HTAJIbHBIE KaCaTCILHBIC HANIPAXKCHHUA B CCUCH M 1IIBA.

Pacder mpodHOCTH YINIOBOrO CBAapPHOrO IUBa, COENMHAIOILEro CTEHKY C JHH-

IUEM, Ha Cpe3 cliienyer MPOBOAMTE ¢ YHETOM COBMECTHOIO aeidcTBud M . u Q. 110

hopmyie

2
CfEAN M +T}Q gycwawa- (25)

3.2 Pucter BepTHRANBHBIX MRIHHAPHYCCKHEX pe3cpByapos na ceiicMuye-

CKOe Bo3AeHcTrBHe

3.2.1 Onpepciienne pacyeTHON HArpPY3KH Ha pesepByapbl OT celchMHYe-

CKOTO BO3eHCTBA

3.2.1.1 Opamnsatsl 3MOp pacnpeResieHHs THAPOAHHAMUYECKOIO NaBlIeHMs]
KUAKOCTH Ha CTEHKY pe3epByapa OT ropH30HTaABHON COCTaBAfIONIeH CellCMHYECKO-

ro posjeiicTus (PUCYHOK 2) € pacyeTHOHN BEJIMYHHON YCKOPEHHs ONpPEAC/FIoTCH 10
dhopMmyne
p(z,9) = pn(2z)cosp. (26)
MaxkcumMayipHEIE OPAUHATH I HAPOAUHAMUYECKOr0 NABICHUS HAXOMATCH B TOM-

kax npa =0"u p=I 80" (pucyHok 2).
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Pucynok 2 - Cxema rERpOAANIMMYECKOTO JABACHES YIA CTENKY A JHRIE
pe3epByapa npH ropiu3cHTAILHOM nepeMenieHin ¢ yexopenuemM
OT CefCMUIYECKOro Bo2aelicrBius
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NupponunaMuyeckoe AapieHHe Ha CTEHKY pe3epByapa, BHEIZBAHHOE IOPHU3OH-

14

BCI1

TAIBHOH COCTABIAIOINEH CEHCMHYECKOI0 BO3NEHCTBHA, ClIeAyeT ONPEReNnsiTsh IO

dopMyiLe
Pml(2)=0,74gprksk 4k, 27)
rjie A - KO3(p¢HUHEHT, 3Ha9€HMS KOTOPOro ClejAyeT NPHHUMATL COrJIacHO
yxazauuam 1. 2.5 CHull 1f-7 pasusivu 0,1: 0.2 0.4 cooTReTcTBEH-
HO JUIS pac4eTHOH CeMCMHYHOCTH 7, 8, 9 6annos;

g - YCKOpEHHe CHIELI TAXECTH pasnoe 9,8 M/cz;

P - INOTHOCTH XKUAKOCTH, P =} , / g;

N h Z
k3 - xooddunneHT, 3aBUCAIMMIA OT OTHOLIEHAS — M — (PHCYHOK 3a),
r h

Z- PacCcTOsHUE OT AHHMING pe3eppyapa HO paccMaTpuBaeMoro Io-
NEPEIHOro cevelins CTeHKL, /7 - BEICOTa HaJlMBa MU IAKOCTH,

ky - x02¢:{rigienT, yIATHIBAIOUIHA JOyCKaeMBle TIOBPEXKICHNA KOH-
CTPYKIRiH pe3epByapa, passsi 1,0;

k, - KOS(QGULHEHT AAHAMUYHOCTH, BEIMYHHY KOTOPOTO CHAEIYeT NpH-
HiMath 1,2.

3.2.1.2 PapnopeiicByIOLIYI0 CYMMapHOTO pacueTHOIO THAPOAMHAMMYECKOTO

nasiietids Ha CTeHKY pe3epByapa CleAyeT onpeienars no popMyie
X, =0,7Agar*hpk klk . (28)

k! - xosdduuuenT, onpeAenseMslii o rpaguxy Ha pucyHke 36 B 3aBH-

rnc 1 -~

CHMOCTH OT BEIHYHHBI OTHOLICHuS A/ r.
Kparualuiee paccrosHie OT JUHNH HAeACTBUA paBHOASHCTBYIOLIEH N0 NHHUIA
pesepByapa (PHCYHOK 2) cileAyeT ONpeiensTh 0o hopMyne
d=0,42h, (29)
rme h - BEICOTA HATUBA MUJNKOCTH.

3.2.1.3 TTpu ropusontaisHOM CEHCMM4ECKOM BO3HEHCTBUH FHAPOAHHUMHYE-

CKO€ JaBlieHue Ha JHHUIE paclipeAensieTcs JIMHEHHO (pUcyHOoK 2).
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a)
L l!/r=ﬂ,5
_ h/r=0,75
h/r=1,0
_ h/1=1.5
h/r=20
0)
k
1,0
0,8 —
0,6 ~
0,4 - -
0,2
0 04 1,0 2,0 3.9 4,0 5,0 h/r

Pucynox 3 - Upadwiku ang onpenenenna worxfpdrsmenros k; (a) i &k’ (6)
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OpaugarLl JIOpsl FTHAPOAMHAMHYECKOTO LaBICHUS Ha QHHUINE (BO3it CTEHKH)

BCI1

16

ONPEACHAIOTCA 110 WiupMYJiaM

q° =gy, cosp, (30)
1 ,
am = (0,7 dgrpkesky), (31)
rae g) - MAaKCHMaNbHbie OPAMHATHL SMIOPBI BO3JE CTEHKH Pe3epByapa pu

p=0"n »=180";

h
A; - K03((HULUKENT, 3aBHCANN OT BENNYHAHL] OTHOWIEHUS — , OTPELe-
r

nfercst 1o rpadguKy Ha pucyHke 4;
£; - KO3(hhuIent, YYUTEIBAIOUIRN AONYCKAaeMble TIOBpeKIEHHUI KOH-
CTPYKIMH, IPUHKUMAEMEIA pasHeM 1,0;

A - x03ddunuent, npHHMMaeMEId COIJacHO YyKa3aHuaM 1. 2.5

CHull 11-7;

g - YCKOpEeHHE CHIIBI TSKECTH.

. s ll(}: h/r

2,5 3,0

Pucyunok 4 -~ I'padux pia onpegenenns Xo3gppuinenra K

Eciui ceficMu4Yeckoe Bo3ZeiiCTBHE IMpeArnonaracrIcs NPOAOIKMTEEHBM Ti0

BpeMEHH, pacyeT pe3epyapos HeoOXOAUMO IPOBOAUTE C YYETOM KOHBEKTHBHOH CO-
CTABIAIOINCH I'MUPORMHAMUYECKOTO AdBNEeUHS B COOTBETCTBHU C METOAHKOH, H3JIO-

xennoi B {1].



34-01-03
MO POD

3.2.1.4 Pacuernoe raapo/IHHAMHYECKOE NaBlIeHHE Ha CTEHKY Pe3cpRyapa, Bhi-

17 BCIL

IBAHHOE BEepTHKANbHOH cocTapnaioniel celicMHYecKoro BO3AEHCTBHS (PHCYHOK 5),
chexyer onpefenars 1o Ggopmyne

p(2)=0,7Agp(h — z)k,; , (32)
rne A4, g, k;, p - ToXe,wrou B popmyne (27).

Z
T —

I

|

— h !
P(z) r : h

u

K
(0) T I P(0)

Prcynrok 5 - Cxema roapoARBaAMAMECKOTD JABNEHAN HA CTENKY N UHIe
pe3epBYapa HpH ero BepTHKAJRAOM NepeMellleiHH ¢ yeKopennem J,

3.2.1.5 Hepron coGerpentbiX konebDanuil Kopiyca BepPTHKAIIFHOTO Pe3epryapa

[P FOPH3OHTAILHOM CEHCMHYIECKOM BO3JIEHCTBUH onpeenseTcs 1o popmyne

T, = 27\m 8y, (33)
rie m, - TPHBeEHAas Macca CHCTeME! C OOl CTEeHRIo CBODOJIEI, KOTO-

pas onpejensicTcs 1o PopMyie

ml T 2 (34)
4
e G p - BCC MAJKOCTH B pe'%E’EpHyape, OHPEHEHﬂEMB]ﬁ (1o d){)pMyHe
G,=mhy ,; (35)

G, - BeC KpLuUNA pesepryapa ¢ odbopy/iopanuem;
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(G. - BEC CTEHKH pe3epByapa,;

KO3QPUIMEHT HANIeXHOCTH IO HAarpysKe OT Beca CTPOUTENbLHBIX
KOHCTPYKIWi#, paBubiii 1,05;

TO e, YTO H 8 popMmye (2);

- Koa(pdunuent, onpenensieMpld 110 rpadguky Ha pucyHke 30 B 3aBH-
CHUMOCTH OT BEJIMYHUHBI OTHOWICHMS A/ r:
8y, - TOPH3OHIalLHOE IlepeMelieHue Bepxa pesepByapa 0T eHHHYHOMH

Harpy3Ku, olnpenenseMoe no GpopMmyiie

B3
Oy = ——, (36)
3ET
rae E - wMoayas ynpyrocTtH CTany;

h. - BBICOTaA pC3CpByapa,

I - MOMEHT MREPLIMH NOIIEPEYHOro CeueHus Kopiyca pe3epsyapa:

T
1==D%, (37)
3
rue - TONHINHA CTEHKY (I PE3EPBYAPOB CO CTEHKOH nepeMeHHOH BHI-

COTHI ¢ =1{,,;,), TAC {,,;4 - CPEAHAR TONMKHA CTEHKH.
Koad$nimeHT AMBaMUYHOCTH omipeaeierca no hopmyne
kg =1+151;. (38)
3.2.1.6 CymmapHOe 3HaUEeHHE IOPU3OHTANIBHON ceHCMMYeCKOH Cunbl, AcHCT-
BYIONIEH Ha KpBILLY pe3epByapa, onpelesnsercs 1o popmyiie
S, =0,740, ki k g, - (39)
CyMMapHOE 3HRYEHHE IOPH3OHTANbHOH CEHCMMUYECKOH cunwl, AcHcTBYIOWIEiH
Hi CTEHKY pesepByapa, NMPHIIOKEHHON HAa CEPEIIMHE BHICOTHI CTEHKH, ONpeeaiercs
110 POpMYJIe
S, =0,740, . kik 4, (40}
3.2.1.7 KoappuuneHr AHHAMHYHOCTH Ji8 Oajik¥ NOXPLHITHA pe3epByapa oOF

BEPTHKAJNBHON COCTABILIONICH CEACMHYECKOro BO3ACHCTBUA onpefcnselca no ¢op-

MY J1&
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kdb =1+15T, (41)
o n
riae 7 - nepuoj coberBenunx konebanuit 6ankn T = —-,
W
rae w - 4acToTa cBoboaEIX konebanuii Oanry paBHa:
W= 1 (42)
JGéy
rie G - cocpegoToueHHas Macca Oanxm, oupenendaeMmas 1o d¢opmyne
G = Loxe / - SKBUBAJICHTHAN PABHOMEPHO pacnpenencHHasn
=" 20 9 sxa P prHO pacnp J
8M . ox
narpyaka na Ganky, onpezensemas no ¢opmyne g, = 2 X,

[ - nposer pasuanbHOR 0anku pesepByapa;
M. - MAKCUMAJIbHBIII MOMEHT B Halke OT HArpy3Ky, CO CXEMOH pacnpe-

AeNeHns 1o Anvne DaNKM B BYAE TpANCIMM, onpenenseMeil no

q 1
1abmuue 3 B 3aBUCHMOCTH OT OTHOIISHUS -—%-—; ¢1- MAKCHMansHag

91

TIOTONHAS HAIPY3KA Ha Oanky (B MecTe €€ OIMpaHNs HA CTeHKY pe-

3epByapa), ¢, - MHHHMankHas [OTOHHAA nHarpyska Ha OGanxy (B
MECTe ¢e ONHUPAHHA HEHTPANRAYIO CTOHKY pe3epByapa);

0, - lepeMelnicHue OanKu OT COCPENOTOMeHHOH HArpy3Ku paBHOH eu-

Ik
HULE - J}) = YR rae { MOMEHT HHepIHH ceuesus Oanky.

Tabmuia 3 — 3Hayenne MOMEHTA B pPAARAJILHOH Dalke B 3aBACHMOCTH OT
OTHONIEHNS NUIOHHLIX HATPY3OK HA ONOPAaXx

a—

 aalgl |02 03 [ [ 0
Iy p,i* P’ pi? p,J?
L m L 13,00 12,14 11,3 10,57

Koa(Qpdnnuent fUHAMI'IHOCTH HEOOX0/IHMO NPAHHAMATE He Qoee 2,5,

Onopyas peaxknua pajgalbHOR OaNKH B MEeCTE €¢ ONIMPAHHY HA CTEHKY pelep-

Byapa oupeaeiieTcs no GopMyie
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1
RA _ (42 +62QI )I ‘ (43)

Oropuas peakius pajuaibrol Oajiku B MECTE  OIIHpaHKY Ha CToHKY pe3ep-

BYapa oitpeacHIeTCa 10 POopmynie

2 Iyt
R, =£ ‘?2;‘?1[. (44)

CymMapuasn garpyska (crarmueckas H ceiAicMUYecKas ), nepefasaeMas Ha Crel-
Ky pe3epByapa oT pallHanbHo#i danky, onpejpendgercd 1o ¢GopMyiie
RAP - ‘RA (1 + 0?7Akdbkl ), (45)
rje RA- onopuas peaktiMa 0T CTATHYECKUX HAIPY30K;

Kg - KOO(DQUUHEHT AMHAMHYHOCTH, Onpeensemslil no Gopmyne (41);

A, ki - TO Ke, wro U 1 thopmyne (27).
3.2.2 Pacues Crelikd 8 (HRIA pe3epRyapOB (A CCHRCMMYCCKOE BOZHLKE Bl

3.2.2.1 Konsiesoe pacTaruBaiotiee yCunge B CTEHKE OT IM'H/POAHHaMEYECKOro

NAaBJICHHA, BEIZBAHHOIO IOPH3IOHTAILHOH COCTABJMAKOWEH CEHCMHYECKOIQ BO3AEHCT-
BUs, OllpelieIseTcH o GopMyne
Nowi=p(2)rcose. (46)
Koneuesoe pacTarumsalomiee HalpsxeHe B CréHKe OT TOPHU3OHTAILHON CO-

cTaBIsHoUICH CeACMHAYECKOro Bo3ACHCTENA onpegesercs 1o GopMylie

Naw.

2h .

(Tlhj = ’ 3 (47)
d

rae (; - TOMMuA I -TO 110fCa CTCHKH pesepryapa.

KosnieBOE pacTArHBaiolee YCUIHE B credHKe OT I'HAPOMHHAMAYECKOI'0 1aB-
JIeHHd, BRI3BAHHOI'O0 BEPTHKANBHOH COCTABIMIOINEH cellcMuyecKkoro BosaeHcrbasd,
onpeaeniaeTes o GopMyne

N, = p(2)r. (48)

Koabucsoe pactraruBalolice HanpHKeHAC B CTEHKE OT BEPTHKaNLHOH cocras-

JIIOWEH ceficMyaecKore Bo3AcicTBrs onpeseisercs no gopmyne
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(49)

PacdeT Ha NPOYHOCTD CTEHKH pe3epByapa 0T COBMECTHOIO THAPOCTATAICCKOrO
M EAPOAHHAMKYECKOTO JIABREHIN CHENYET BHITIONHATD 110 PopmMyJie
T omaxi = e 2i + ((TZFH' + d?vf) < ?chy ’ (50)
rie n, - KoappBuuent codetanus IS HAIPY30K OT THAPOCTATHIECKOTO M
M30BITOYHOIO HABICHHA YXUJNKOCTH B PE3€PBYAPE MPH PacteTe Ha

celicMmueckoe Bosjeficrane, papapli 0,8;

¢,; - KONBIEBHIE HANPOKEHNS, TOACTHTAHHBIE NO dopmyne (2);
y. - TOXe,«rou 8 opmysne (1).
Pacder H3 TPOYHOCTH CTEHKU Pe3epRyapa OT COBMECTHOIO IHAPOCTATHICCKO-

[0 u rHAPOIMHAMWIECKOIO AaBJIEHAA ¢ YYETOM XPYUKOIO pa3spyIueHus claecxyeT Bbl-

HOJIHATE 1O (popMyre

T 2 maxi < ﬁRu ’ (51)
Yu

rne B - xoxpdunuent, pasusii 1,0,

y. -~ KO3pUUMEeNT MAeKHOCTH B PAcYeTax 0O BPEeMENHOMY CONPO-

THBISHMIO0, NPUHBMaeMkIil paBHBIM 1,3;

R

= D8CNMETHOE COTPOTHBIIENNE CTANH PACTHIKEHHIO, CKATHIO H H3THOY

110 BPEMEHHOMY COTPOTHBICHHIO.
3.2.2.2 Pacuer cTeHKN Ha ocenoe cxarne BAoAE ee 00pazyrNiMX CIENYeT BhI-
[ONHATE 10 PopMye
Timaxi =g + Oi SRy Ve (52)

rae o,y  HaPOKeHHe B CTENKe OT OCEBOro ¢Wath (B/I0Nb 00pa3yionx) ot

COBMECTHOYO JICHCTBUA CTATHMECKITK H CeHCMAYECKHX HAIPY30X,

q1di
onpeaesaeMoe 1o YopMyne oy, = 8L 5
I;

rxe digi - PaBHOMEpHO pacnipeacneuas NnNoroHHas Harpy3ka, npinxXosuiancs
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Ha eaUHHIY [JIHHBI [IepUMeTpa CTEHKH pe3epryapa OT COOCTBEH-
HOTO BECa KOHCTPYKUMH KPOBIY, CTEHKH, TPYHTOBOM 3acwimks {4
Ka3eMarHbIX Pe3epBYyapoB), CHETa U OCEBOr0 WHEPIIMOHHOID CXKa-
THS CTEHKH, B&I3BAHHOI'O BEPTHKANBHOH COCTaBJIAIOIEH CcHCMH-
YECKOI0 YCKOPEHNS B { — OM ITOjMCE CTEHKH;

o, - HalpaKedue B CTEHKE BJIOME ee 00pa3yioulei, BRI3BAHHOE MOMEH-

TaMu M, TOPH3OHTANBHBIX MHEpUHOHHBIX cuil (X ,,S8;,5,) oT-

HOCUTEJIBHO Y POBHA, HA KOTOPOM PacCMHTBHIBAIOTCH HAIIPDHKEHHA B

My,

e

CTeHKe (pucyHoK 6), onipefiesigeMoe no dopMmynae oy, =

3.2.2.3 Pacyer cTeHKH pesepByapa Ha MPOUHOCTH C YYETOM ABYXOCHOTO Ha-

UPDOKEHHOTO COCTOAHHUS CNEHYET BEITONHATE IO dopMmyne

i I
e A iyl —— o

2 2
\/JZtuhxf T ‘Tlmaxi ~ O 2max i Imaxi S Ruy}"cr (53)
rje ¥, - ¥o3hoduuuent ycnosuil paborsl, npunuMaemblit papuuid 0,7 pis

IIEPBOro noica pesepeyapa 1 0,8 mis ocTaNnbHbIX N0ACOB.

Pucynok 6 - Cxema npiiokKeHH FOPH3ORTAALHBIX HHEPUHOHHLIX CHI
K pe3lepayapy
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3.2.2.4 PacdeT Ha yCcTOHYHBOCTh CTEHKH pe3epByapa ¢ Y4eTOM CeHCMHYECKOoro

273 BCII

BO3JIEHCTBHA ClIeAyeT BLITONHATE N0 (hopMyne

Oid Ty
+ Ve (54)
gc:rl T o2
rre Oy - DPACUETHOE HANPHKEHWE B CTEHK OT OCEBOro CKATHA, BHI3ZBAHHOE

coOCTBEHNBIM BECOM KPBIDIH H CTEHKH, IPYHTOBOI 3achIIKH (1A
Ka3zeMaTHBIX pe3epByapoB), CHEra, OCEBhLIM HHEPUUOHHBIM CKaTH-
eM OT BEPTHKAIBHOH COCTABAAIOWIECH CEHCMHYECKOro yCKOpeHus,

onpeaeseTcs 1o popmyle

q,(1+0,74kk )
L L (55)
l;
rie g, - PaBHOMEDHO pacnpeneneHHas NOroHHAas Harpyska, IpUXOAAIancs

Ha eMHHHILY JUIMHGI IIepHMeTpa CTeHKH pe3lepryapa oT CODCTBREH-
HOTO Beca KOHCTPYKIIHH KPORIIH, CTEHKH, TPYHTOBOM 3aCHIIKY (1S
Ka3zeMaTHBIX pe3epByapoB), CHeEra.
IHpu nposepke ycTOHYMBOCTH JOJIKHO BBITOMHATRCH YCIOBHE
Old SOl e (56)
A€ Cpy Opgyy g - TO X, YHTO H dmpmyne (5), (8), (7);
7, - koapdunuent yciaosus pabotsl papusii 1,0.

3.2.2.5 Ycuing, BOZHHKAIOWINE B y3JIe COUPHKEHUA CTEHKH ¢ JIHIIEM, OT Bep-

THKQJIFHOM COCTABMSIOMIEH celiCMHYEcKOoro yCKOpPEHHS, a TakKe OT COBMECTHOIC
ACHCTBIS CTAaTHIECKOH M MHEpUHOHHOH ceHcMHUYECKoi Harpy3oK OHpeAelsiorcs B

COOTBETCTBHH C MCTOMHKOH, U3nokeHHoH B n1. 3.1.3.1 nacroamero BCII. I'lpu sToMm B

pactieTe BMECTO 3HaYeHUH ¥ ), 4, gy HeoOXOAUMO IOACTABIATE 3HAYCH S, KOTOPBIE
YUHTHIBAIOT COBMECTHOE JIEHCTBIE YKARANHKIX HATPY30K:
Y pa =¥ p(1+0,74k)),
Gra =@ (1+0,74kk 4,), (57)

Goa = o (1+0,74k).
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Hpu pacuere conpaxenns CTEHKU ¢ JHUBIEM PE3¢PBYApa ¢ y4eToM ceicMire-

CKOTO BO3ACHCTBIV OUPCACHAIOTCA YCANHA: MEPUAROHANbHLIA N3rubatOMnid MOMEHT

B crenke M .., MepHAKOHaNLHAA nonepe4nas cwia B crepxe O, ., H paAdanbubli

U3ruOAIOLUMH MOMENT B iHuie M, ,, JeHCTBYIONME B y3Ne CONpPILKEeHUsL.

3.2.2.6 Pacuer CreHKd B y3lie ¢ CONPMAKEHHA C AHUIUEM OT COBMECTHOIO Jei

CTBHS CTATHYECKUX H CCHCMUYECKHMX HAIPY30K BEINOARACICH N0 GopMylie

T\ywed =

1,7

XhISl:SIa -
h -

r

Timax = Cgd T Oyeq T 0y, ﬂRh-y}/c? (58)
HAaupsOKEHUe B CTEHKE OT OCEBOI0 CXKATHA, ONpeaendgeMoe iio
dopmyic (53);
xosdpuiimeHT ycnosus pabotel, pasanid 1,2;

MAKCHMMANBHOE CKHMAWILES HanpmKkeHne BAOML 00pa3yIONICH
CTEHKH HLid YPOBHE €€ COeIHHEHud ¢ JHHIIEM, BO3ZHUKaIONEe OT
MOMCHTA MHEPUMOHHLIX IOpPU3ONTABHLIX clll ( X, ,5;,S,) oTHo-
CHTEHBHO MECTa CThIKA CTEHKH ¢ AUHIEM, onpeneniemoe 110 dop-

M,

ﬂ?*zt]

MyJie O = , Tne My, - MOMENT pPaBHOJAEHCTBYIOIIER OTHO-

CHTCNLUO MECTA COCHUHEHUA CTEHKH ¢ ARUMIEM, oupeneseMbIN

no gopmyne M,, =X, d + S\h, + 5, h% (pucytok 6);

HalIPHKEHIIE 0T MEPHIANOHAJBLHOrO M3ruha cTeHKH B y3Je ee CO-

TIPSOKEHH © JHUIEM OT BEPTHUKANBHOH COCTaBIMIOMEeH CeAcMifie-

oM
CKOI'0 YCKOpEHHsA, ONPEAENSEMOE 110 GOpMYye O, .4 = -

wed

2 2

L

W31 vOaroHni MOMENT B CTeHKe, 1IOACHHTAHHLIH N0 METOAHKE H3-

noxenno#t B 1. 3.1.3.1 c yuyerom v, 3.2.2.5;

3HageHds onpegessitorcs no gopmyiam (28), (39), (40);

BLICOTA CTEBKU pe3epByapa.

Pacyer 1-ro nosca creHky pesepByapa ¢ y4eTom JBYXOCHOIO HALPMKCHHOIO

COCTOAEMA CHSAYET BLINTONHATE 10 Hopmyne {53).
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3.2.2.7 Pacyet auuma pesepeyapa OT BEPTHKANFHOTO CEHCMHTIECKOro BO3/Iel-

35 BCII

CTBUA CHENYeT BEINOAHATE 10 (opMyne

oMy
Tped =5 =R 7c, (59)
[
rae y. - koapdunuent ycnosuii pabotsi, pasnrii 1,2;

f, ~ TONIIMHA OKPAHKOB JHHINA;
M, ;- w3rnOaromui MOMEHT B JHUINE, NOACUNTAHHEIH 1o dpopmyne (19)
c ygeTroM I1. 3.2.2.5.

3.2.2.8 Pacuer gumma pesepsyapa C YU€TOM HEPAaBHOMEPHOM OCajKH TIpH

JIByXOCHOM HAaIPSDKSHHOM COCTOAHMH ClenyeT BEIIOMHATE o popmyne

2 2
\/%d + O%d ~ OpedT2pd S Ryy¥es (60)
TR y, - TOXe, 910 U B hopmyne (39);
Onpg ~ MOUCHHATENHHOE HANPIKEHHE B JHHIE B TAHreHUHANLHOM Ha-

NpaBlerii OT HCPABHOMEPHOU OCaiKW NpH BEPTUKANEHOM IHAPO-

JAHAMUYECKOM  JABICHWY, ONpefiensemMoe 10 ¢opmyrre
J2bd — sz(l + 0,7Ak1 ) .

3.2.2.9 Kacarensioe Hanps)KEAHE B CBAPHBLIX IUIBAX, COSIHHAIONMX CTEHKY C
AHWIEM, OT AeiiCTBAS paBHOAEHCTRYIONIEH THAPOAWHAMHIECKOTO JIABIEHHA H ropIi-
30HTANRHBIX CEHCMAYECKHX CHII OT Beca KOHCTPYKIHii (pucyHOK 0) oupenensercs o
Gopmyte

- =_X,-, + 57 + 5, (61)
ﬂkfz[w

rue ) [/, - JUMHA CRApHOIO INRA COCIWHMIOMICIO CTEHKY pe3epByapa ¢ JHH-
mem, pasras y I, =2(2ar);
X,,Sy,S, - 3HaueHUs onpenennioTes no popmynam (28), (39), (40).

Kacarenpneie ganpgxennsd B yrioBuiX CBApHhIX HIBaX, COSNANTIONIMA CTEHKY

C JIUMIIEM, TIPY JEUCTBHK BepTHKaNkUOH cOocTaBIsuolieH CceHCMAYECKOro BozeiicT-

BHA clieflyeT onpenendts o GopMynam
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BEPTHKAJIBHbIE KacaTenbhlsle HAUpsDKEHHS oT LNeHCTBHI MOMEHTA

OT CTATHYECKOM U CEeCMHYECKON Harpy3oK;

rOpH3OHTANBREIE KacaTeJIbHBIE HalpAXEeHUd OT CTaTU4ecKoll u
CEHCMUYECKOH Harpy3o0K;

W, - TOXe, 4TO H B dopMmyiie (22).

Juavenust M., ., .q ONPENENAIOTCH COTAACHO YKa3aHuaM 1. 3.2.2.5.

IIpoYHOCTE CBapHOIO i1Ba, COCANHAIOMIErO CTEHKY ¢ JIHHMIUEM, OT MHAPOCTATH-

4YeCKOro H rHApOAHHaMHUYECKOrO BO3JEHCTBHH cnefyeT paccudThIBATh o dopmylie

(63)

2,/ ”
£ fmax = \/r/Md + (TfQﬂ' + ?‘-J’X) = wa}'c}"wf’
rae y, - KoddpduuHent ycnopu# paboTsi, pasHbii 1,2;
Yy - KO3QOUAUEHT yCIoBRA paboTEI UIBa, paBHEIH 1,0;

R1 of PaCaCTHOC COIIPOTHURBICHNE MCTAaJlIa HIBA.

[IpumMep pacuera pe3epByapos no BhicyKalaHHOH METOAUKE IIpHBE/IeH B [2].

3.2.3 Pacuer nHeobxoaumMoH BeTHIHHLE 3330pa MEKAY NOBEPXHOCTHIO KM/~

KOCTH M NOKPLITHEM peiepisyapon

3.2.3.1 Jng scxmodenus BO3MOKHOCTH THAPOAHNAMHYECKOIO YHapa No 1o-
KPSITHIO cOTNacHo [1] HeoOXounMo MeXAy YpOBHEM XHUKOCTH H HOKPHITHEM MIpe-

KYCMOTPETSH 3a30p 4;, Be4iHa KOTOpOro onpenensiercs no gopmyiie

A, =0,836rdE kN1 -e % (64)
e Ee - Ko3(dhuuens, onpefelieMblil 10 rpauKy Ha pucyHKe 7 B 3aBH-
CHMOCTH OT 11apaMeTpa, XapaKTepu3yrOlero 3aTyXxaHue vy, 1 Jac-

TOTLI BOJNHE! 11€PBOI GOPMEI W, ;
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27 BCl1

CTPYKLMH, HpH pacyeTe 3a30pa NpHARMAaeTcs paBABIM (,25;

e - OCHOBaMe HATYRANBRHOro Jorapudma.

R —

.|

|
i "l : Vi=0,005 1/,

~1 /0,001
0,002
//0,003

| ? 0,004

L

Il

0,005

0,012
0,025

1

i)/

I

M7

Pucynox 7 - ['pagux xoxpduuyenrta & And pacyera BHICOTHI BONHbL
B pelepByape

3.2.3.2 YactoTy BOJHEI Nepvoii PopMel KonedaBHs XMUIKOCTH CNENyeT onpe-

AENATH NO POopMyne

£ _
W, = \/ L39€ 1hai8a’y, (65)
s '
rae th- runepbonndeckuii Taurenc,

/1- BBICOTa 3A/IHBa pe3epRyapa JKHAXKOCTRIO;
r - panuyc pe3epnyapa;
g- YCKOpeHHe CHIIBI TAXKECTH.
3.2.3.3 llapametp, XapakTepuayriommil 3aryxaHue, chejiyer onpejnensth o
GopMmysiaM

- Iipn By = h bonwme },0:
!

L ]

v

rne v - X03pPULHEHT KHHEMATHYECKOH BA3KOCTH X HIKOCTH:

(66)

¥) = 5,984/1,84h,)
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h
- Ip¥ Ay = — mensine 1,0:
,

e
Ay

re £ - Koadanuent, onpeniengeMsiit 1o rpadguKy Ha pacyuke 8.

Vi =65 (67)

B pacderax 3naqyeHHR paJiiyca M BEICOTHI 3aJlMBa MUXKOCTH pescpByapa HeoO-

XOAUMO TIpAHHMAaTL B caATHMeTpax. Clenyer Henoib3osarh caeAYIONKE 3HaYeHH]
o 2
KWHEeMaTHIeCKo# BA3kocTH v (cM /c): Boxa - (,009; xepocun - 0,03; Masyr - 1,0; Hen-

suH - 0,015; vedrs - 0,8; MoropHoe Macio - 3,5.

- A -
3 ‘hh-“_—-
4 8 12

Pucynox 8 - Tpadux koappumuenva &, jim pacuera pesepsyapa

0 Gy

3.2.4 Pacuer crenKH KademMaTa lia JaBjeHue I'pyHTa 6T FOPHIOHTAILHOIO

CEHCMHAYECKONe BO3AcHCTRIS

3.2.4.1 HopMmannroe HanpsyxeHue CXKaTus B rpyHTOBOH 3aCHHIKE [IPH HPOLOK-

ACHVH NPOUOisHON ceicMHYECKOH BONHEI ClieayeTr ONpeReNstTh 110 opmyre

¥

1
0-,;9 = E?;A},SQCPTO? (68)
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rne ¢, - CKOPOCTh PaCHpOCTPAHSHAS NPORONEIOH ceficMHIeckoil BONHEI B

20 BCII

I'PYHTOBOH 3achIllKe, OKpyXatouiel KazeMar;,

A - xoabduument, npHHAMAEMEBI COIJIACHO YyKasamwasiM 1. 2.5
CHull I1-7;
Y., - YACHHHBIA BeC (PYHTA;
T, -~ TepHOK ceiicMugecKHX Konebaunii rpysra. IlpH oTcyTCTBAK JaH-

HBEIX Jonyckaercs npuyuMath 0,5 cexyupn.

MakcHMambHOe pacHeTHOe JAABICHAe CEHCMUYECKOH BOJHBI HAa CTCHKY Ka3se-
Mmata (pUCYHOK 9) ciieflyeT onpenesnsth no gopMyne
Pmax = U.rakdklkrg: (69)
re ky - K03 DHIMEAT, YIHUTHBAIOIUHA AONYCKaeMEBIe TIOBPEXKIACHHA CTEH-

ku (TrogeeHAn 4-X MIACTHYSCKAX WIAPHKPOR), paBHk 0,0,

KO3(pPUIHEHT, 3aBUCALIIHA QT CBOMCTB IPYHTOBOMH 3ACBINKH H JKe-
CTKOCTH CTEHKM, 3HAYCHNES KOTOPOYo JionyckaeTca npuauMars 0,9,

k, - KO3(pQHUHEAT /IMHaMIMBOCTH, IPUHAMAEMEI 110 rpadHKy Ha pH-

cyHke 10,

MusaMansHoe pacyeTHOE JiaBnenne celicMuuecKoii BONNLI CKATIHA Ha CTEHKY
xa3zeMata (pHCyHOK 9) cnenyer onpeaeinTh 1o gopmyne
Prmin = Osokgli A, (70)

e A - koadgpunment 60KOBOIO AaBIeHHs, onpenenseMslii mo Tadbnuue 4.

Tabmaua 4 — 3navenne koddpnupmenrTa OOKOROrO AaBJIEHHA OT BHAA FPYHTA

Srerw—
i —'

‘ HanMeHoBanue FPynTa 1

| ' papmiigo-TaNeuneie rpyNTel T 0,35

l; [lecuansie rpynTEI eCTECTBEHMON BIAKHOCTH ) 0,40
" Tlecuyansie IPYRTEL BOAORACENUCHHLE 045
- Cynecn ) * 0,35
 CyrnnHk# h T 0,50 ]

| nymucTsie rpyaTs BIaXHEE (TaCTHNIRE 0,50

rarT—

' AuHMCTBIE TPYHTEI IUIO THEIE J 0,30

e
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] - cTeHKa Ka3zeMara; 2 - cTeHka pesepByapa; 3 - dyHaaMeHTHAA TLIHTA,
4 - dyHjaMeHT KaseMarta

Pucynok 9 - Dnmopa ceiicMHYeCKOro JaBjyeHUs FPYHTA HA CTEHKY Ka3eMaTa
(paza caxcarnn)
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Pacynor 10 - F'padgux ana onpegenenuns koydppunuenra fTHHAMATHOCTH ITPH
pacuere 00ChIMAHHON rpyRTOM CTeHKH Ka3emMara

Ecnu crenka kazemara, HMeeT nmepeMeHHYIO TOJIITHHY, HEOOXONHMO onpexe-
JIATE AABAEHHEe U HOPMAJNBHOE COKUMAlOINee yCHIIHe B CeHeHHNX Ha YPOBHE HH3a, Ha
ypoBHE H3MeHeHUs TOJIIHHEI H Ha YPOBHe BepXa cTeHku. Cnefyer BECTH pacuer o7-
JENBRO BEPXHEro W HHXKHEr0 y4acTKa, ONpeleniafs yCnmnaus B CTEHKE Kak cpejHee
apu(pMeTHYEeCKOe HA BEpPXHEM H HIKHEM YYACTKe.

3.2.4.2 Tlepuon coOGCTBEHHEBIX KOaeGaHuil CTEHKH onpenensaeTcs 1o Gopmyne

o AT
= . (71)
ak
Tae W, - 4YacTOTa OCHOBHOro ToHa KojieOanui CTeHKHd ONpenensercd Io
2,68 |0,85E,1,
dopmyme w, === [Z22200w
rC "?{]
e E, - MO&ynb ynpyroctu 0€ToHa CTEHKH DPH CKaTHMY,

r. - pagAyc CTEHKH Ka3eMara;
{ - MOMEHT HHEPIIHH pacqe'moro CEUCHHUA CTEHKY Kaematqd, OI‘Ipe,HE-
3
bwhw .
12
mq - TIOTOHHAA Macca, npuxofduiascsa Ha e€AUHHIYY JUTHHBL CTEHKH C

nAEMBbIA 110 Qopmyne 7 =

YUETOM TIPHCOENMIIENIHON MACCHl I'PYHTA, onpepenseMas no Qop-

4,
MYJIC My :—;(’1“-75 +0?Irc7c0)!
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e y, - ©ObeMHEli Bec GeTOHA CTEHKH Ka3eMaTa;

b, - WHPHHA PACU€THOTO CEHEHM CTEHKH Kazemara,
h,, - TOIIHHA CTCHKH Ka3léMaTa.

3.2.4.3 KonbneBo# u3rddaromuii MOMEHT 1 COOTBETCTBYIOILAS €My HOpMallb-

Has cuiia B ¢TeHKE B Todkax A g B (pucynok 9) onpesenstores no dpopmynam

M=017(p wax — Pmin )rczbwGZ s

T2
2p o + (72}
min 7 Pmax
N=-rb ( LY,
3
rie G, - ko3dpuauedt, yuninisaonuil AefCTBUE PEAKTUBHOIO CONPOTUB-

JICHUS TPYHTOBOH 3aCBIIKH pasBUTHIO JiehopMaldHd CTEeHKH Xase-

Mata, onpensiseMulit no dopmyne

|
(;2 - - 4 ’ i
[+ 0,7¢,.r, (73)
3
E h,
rie c, - KO3(QODHIMEHT OTHOPa rPpyHTOBOH 3aCHINKH AN WHIHHAPUMYECKOHR

CTEHKH, OTNIpele/IsaeMbIl o GopMye

E
c, =——2 (74)
rell+ a5,)
rae u,, - Kosdounment Iyaccona s rpyHTa, npunmMaeMbii 0,3-0,35;
E  , - AdHaMudeckuil MOAYNS lehopMarinil rpyHTOBOH 3aChIIKY BOKpPYIL

CTCHKH Ka3demaTa NPH pacnpoctpaHeliMd B HeH CeHCMUYECKOM

s E o C2 Zi{?__
BOJIHEI C)aTys, oupeaenseMstii o popmyne £, =c;, .

Koibiiesoil n3rndalomuii MOMEHT ¥ COOTBETCTRYIOIYIO MY HOPMAALHYIO CH-

Ay B CTeHKe Jyi cedeHsii 8 Touke C (pucyHok 9) cieryer oupefeNsits Ho GopMynaM

2
M =--0,] 7(Pmax ~ Pmin )bwrﬂ GZ’

(75)
N = —r.b, (_p min T ZPIHQJ_':_] _

3
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MaxcEMansHoe pafualibHOe nepeMereHde CYCHKY KazeMarta oA JeiCTBHEM

33 BCII

HATPY3KY, BEI3BAHHOI ceiicMMeckoil RoNROH CXKaTHA, ONTpeAenICTCA 4o GopMyne

rb

br =200 2 A Pimax ~ Prin )G - (76)
h4 w

3.2.4.4 Cratuyeckoe AapilenHie OT FPYHTOBOHM 3aCHIIKHM Ha CTeHKy Kasemara
crlexyeT ONpPENEHATE 1O (PopMy e
Pw =NYs50AY 1 Pcs (77)
e h! - BHICOTa 3ACHIIKH C HAPYXHOM CTOPOHEBI 10 PACUeTHOro ceeHus,

' K03 PUIMEeNT HaJ[eXHOCTH 110 HarpysKe, pasasii 1,15;

n. - K03 PRIHEHT COYCTARNH 1A NOCTOMHEOM HArpy3xH, pasasil 0,9

3.2.4.5 HopmanpHoe coxXxuMaronige YCHWINE B paCIeTHOM CEYEHHH CTEHKH Kaze-
M#Ta OT CTATHYECKOTO JaBNeHUN IPYHTA CAEAYEST ONPEACHsTh HO Popmyne
N, =p,r.b,. (78)
Pacuernkie yomwimd OT CTATHYCCKMX ¥ CEHCMHYECKNMX Harpy3oX B ceuenun
CTeHKH Ka3eMarTa CriefiyeT ompenesats 1o Gopmyne
Noax =N + Ny (79)

DKCHOEHTPUCHTET HOPMANLHOI CHITel onpeaenseTcs uo opMyne e=M /N . .

Ilpu srmoiienun yenobnsa e < ey =h,, /30 pansneiimmit pacyer Befiercs xak

ANA NEHTPANTLHO CXKATOrQ CEICHAY.

Pacyer peHTpaIEHO CKATOM CTEHKH KazeMaTa BRTIoANseTcs no dopMyne

N
IHF w
e R, - PpacuyerHoe ConpoTHBIIEHHE BETORA CTEHEI CXKATHIO;

ky - KO3(MpUUEEHT JyIHAM IEeCKOI0 YITPOYHEeHN, PARHKIN 1,2;

k, - KO3phuiHERT NOBKIUEHAN NPOYHOCTHHIX XapakrepucTur 0erowa

BO BpeMeHnH, PaBHb 1,2.
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3.3 KoncrpyspoBanne BePTHKAIbHLIX HHITHHAPHYECKNX Pe3epByapos

3.3.1 OcnoBHLIE NOOKEHUA N0 KOHCTPYHPOBANHIO PE3epBY::poB

3.3.1.1 Onramansias BeiCOTa pe3cpByapa CO CIEHKOH NOCTOAHHOR TOIMIMHEL

oHpesenseTcsa no gopMmyne

VA’
_4]¥a” 81
H opi oy 2’ ( )
e V - TpeDyeMas eMKOCTL peiepByapd;

A - CyMMa TONOIHHMLI QHWINA B IPUBEACRHOH TONMLKHEBl OKPBHITHUI (C
YYETOM KapKaca — QepMEel, IPOrOHEL);
{ -~ TONHHA CTEHKH pe3epByapa.
Hanbossuice 3navenne eMKOCTH pesepByapa, JUis KOTOPOTrO PanuoOHafbHa

CTEHKa NOCTUSHHOM TO/NIMHEL, ONIPeResieTcs o popMyne

3
Vo oy (7 Ryy)
max — % 3 7 (82)
ﬁ(}f I ly p)
rHe y. ~ KodddhunueHTt yenosnit paGotsl, npuAnMacsLii pasHeiM 0,8;
R, - PAaCMCTHOE COLPOTHBIEHHE CTHLIKOBEIX CBApPHBIX COS/IHHENHA CXa-
THIO, PACTHKEHHO ¥ H3rndy 1O IIPeieny TEKYUECTH,
i Ko2hPHIUEHT HAf@KHOCTH 110 HArpY3Ke OT THAPOCTATHIECKOro

AABJICHMA JKUIKOCTH, NPHHUWMaeMbIH pasueim 1,1;

Y YASJILHEI M BEC KHAKOCTHU.

3.3.1.2 Onrumaibtas BHICOTA pe3epByapa CO CTeHKOH [ePpEMEHHOH TOMIMHEL

onpenenseTcs no popmyne

y.R,,0 (83)
J"jl 7;1 |

Hapr =

OnriManbHan BRICOTa CTEHKH pe3cpBYyapa MOXKED OIIPEHCIIHTHCA TAKME U3 Y-

NOBRA, ITO CTOMMOCTh JHKIA H CTaMOHAPHOH KPOBIIH PABHA CTOHMOCTH CTEHKA.
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3.3.1.3 B peszepsyapax npumensioTcad JnucTe pasmepami  1500x6000;
1300x8000; 2000x8000 mM. IIpu cpapke JIACTOB B CTHIK BBICOTY pe3epRyapa cnenyer

npuHEMaTh kpatHoit 1490; 1790 wm 1990, a AnuHY OKpYXHOCTH — KkpatHoi 5990

35 BCII

w7990 MM. Paspemaercs npuHuMarh JIMHY OKPYXHOCTH, KPAaTHOH MOMIOBHHE
JUTHHBI JTHCTOB.
BricoTy cTerku pe3epByapoB cieyeT HazHa4aTh He Oanee 18 M. Hanmenrias

TOJIUIVHA JIUCTOB CTEHKH IIPHHAMAETCH 4 MM.

3.3.1.4 BeptukanbsHoe coenuiieHHEe JHCTOB CTEHKHA pe3epByapa NPOR3BOAHTCHA
IBYCTOPOHHEN CBAPKOH BCTHIK. BepTHKANBEHOE COCHAINCHME NHCTOB CTCHKH BHaxJIe-
CTKY JICIIYCKAETCH TONIBKO MPH KX TOJMMiHe, paBHOH 4 Mm. BepTHKaibHbBIe CTBIKH
JIHCTOB CMEXHBIX [M0ACOB, PacnojaraloTcd MO ORHOH JNUHHK WIH Bpa30exKy, NpH
3TOM PACCTOSHHE MEXIY CTHIKAMH NPHHHMAaeTCs PaBHBIM TOJORUHE JUIHHEI TACTA.

Ilpu cBapke BepTUKANBHBIX CTHIKOB JIHCTH TOJMIMHOA 710 6 MM CBapHBatOTCA
0€3 CKota XpOMOK, 2 NTUCTHI TONNIHHON 0T 7 MM U BBIIIE — € pa3fenkoii KpOMOK.

MonTaxuRil BEpTHMKANBHEIL CTHIK CTEHKM pe3epryapa ClejiyeT BHUIONHATDH
BCTBIK JIBYCTOpOHHEH cpapko#l. Jlormyckaercss MOHTaXHBI BEpTHKANBHBIH CTHIK BEI-
ONHATH BHaxlecTKy (Benuuuna Haxuectku 70+80 mMm) nBycropoHHeEH CBapKoOil
CIUICIIHBIM IIBOM HA BCIO BRICOTY CTEHKH pe3epRryapa.

Fopusouransnoe coefuHense CMeXHLIX IOACOB CTEHKH NPOH3BOAMTCA IBY-
CTOPOHHEH CBAPKOH BCTHIK HIIH BHAXJIECTKY.

lipu cBapke KoJblleBBIX CoelHHEHHH CTEHKHM BHAXIECT HAPYXHEBIE IIBHLI BEI-
NOJHAIOTCA CIUIOLIIEIE, & BHYTPeHHHE CIUIOIHbIE Ui NipephIBUCTHIE. 1IpepriBucThIC
BBl KMEIOT JUTHHY IIORKH 100 MM, a npocseT Mexay mnonkamu 250 +300 Mm.

3.3.1.5 Jlnst paiioHOB C BeTpoBEIM MaBneHHeM 0T 55 jo 100 kr/M° crenka pe-
3epByapoB eMkocThio 2000, 3000 u 5000 M VCHJIHRASTCY KONBHOM IKECTKOCTH.
Crenka pesepsyapa oosemom 1000 M YCHJIMBASTCS KONEBITOM JXECTKOCTH NpH BETpO-
BOM fiaBiieund 100 kr/m’.

Koo sxxecTkocTy ipuBapuBaeTcd K MATOMY TORCY Pe3epByapOB BMECTHMO-

ctsio 2000, 3000 1 S000 M’ 1 K HeTBepPTOMY NOACY pe3epryapa eMkocTho 1000 M.
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Koo KecTkocTé pexoMeHiyercd HONKPErIaTs: BepTUKANLHEIMU pedpaMu ¢ mia-

roM 2 M. Ceuenl¥d KONCI{ MKECTKOCTH W ANKBA MOHTOKHBIX INBOB, COCAMHSAIOMIHX

KOJIBLO CO CTEHKOM, AIpABEAcHL! B TabnuUNe 5.

Tabnmifa 5 — Ceviciine KoJiel KeCTKOCTH B 32BHCHAMOCTH 0T CKOPOCTH BET-
P2 ¥ EMKOCTH peiepByapa

Emxocts CeueAne KOJIbIA h Jimima MOHTAKRLIX
pe3epnyapa, AKECTKOCLTH ] CBAPHLIX MBOB, M
M ) "HpH CKOPUCTHOM HMANIOPE BeTpa, Ki/M~
55 100 35 100
5000 24 [33 82 92 ‘
3000 [20 [27 T 79
2000 18 (22 | 64 T
1000 B ‘ [8 | 44

3.3.1.6 Jinunia pe3epByapoB CBAPHBAKOTCH ¢ COSQHHEHHEM JIHC fOB BCTHIK MM

BHaxuylecTKy. B cliyuae moiucToBoil cOOpkM IHHIIA BCE NHCTHI COSAUHAIOT MEXK]LY
coOoil BHAXJIECTKY OMHOCTOPOHHUMH InBaMM. Benpauda Haxnectkd - 30+60 mwm.
JHwne nomKHO COCTOATH W3 HEeTHOTO YHCa NOJIOTEH A co3anus yxuona. Jlna us-
rOTOBJICHHS AHMING IpAMensrorca nucTel pasMmepoM 1400x4200, 1500x6000 unn
2000x8000 mm. TonmyHa AUCTOB JHUIKA A0JKHa ObITh HE MeHee 4 MM.

Tlpu xoHCTpYyHpOBaHuM pesepByapos emkocTeio 1000, 2000 u 3000 M B cedic-
MHYeCKHX paiiodaX TONU(HIY HeHTPaIBHLIX AUCTUB JHWIA uenrecoobpasHo npHiu-

MAaTh HE Medee 5 MM.

PaccTosuue OT Kpasg AnUmA A0 CTHIKOB OKPAUMKOB ¢ JMUACTaMH LEHTpaNbHOH
yacTy aauma npunamaercy e menee 1000 M. Jlonyckaercsa oxkpa#iki JHUIE TON-
mupoi 10 MM # Oonece BRITOAHATS H3 OTHENbHBIX JIMCTOB cerMeHTHOH (QopMEI U
NpUBApPHBATh K UCHIpdIbHRIM HUCTaM NHUIIL BHAXIIECT.

Beprukanpibie CTRIKM 1IepBOrO IOSACA CTEHKH pe3epByapa ¥ CTHIKH OKpaHKoB
JHHUILE CIERYeT pacroNaraTs spazdexxy ~ He Menee 200 Mm.

3.3.1.7 ConpsbxkeHue cTeHKd pe3epByapa ¢ AHHIEM cliepyeT OCYUIeCIBIsSTE
JIBYMS CIUIOINHBIMM KONBLEBEIMH HIBamMH. ¥ CTPORCTBO CONIPSDKEHMA CTEHKH ¢ JHM-
[{IeM NOCPEICTBOM YTOPHOIO yroaxa He jonyckaeics. Heponycriuma npusapxa CTen-

KM K JHALLY OZHOCTOPOHHHM CIUIOIIHEIM HIBOM M 11PMBAPKa B 30HE KPAeBOTO 3(upek-
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T4 HaKNRanokK. Benuinna BeICTYNA JHHINA 33 CTSHKY pe3epryapa RopkHA ObiTh He 00-

nee 50 mMm.

3.3.1.8 Ilpn a30BITOYAOM NaBNEHUN B [APOBO3AYHIHOM ITPOCTPAHCTBE pe3ep-
ByapoB eMKOCTEI0 5000 M H tonee, npespunatomiem 0,012 I(l[‘/CMZ, reoOXouMO Ipe-
NYCMATPVIBATE KpeneHHe HIKHEro Nofca CTeHKH K QyHAAMENTHBIM IINHUTaM, 3310~
EHHHIM B IPYHT, MJIH NOABEIANBATH K HINKHEMY UOACY NPOTABOBECHL.

3.3.1.9 Craipronapnas Kpeiina pe3epByapoBR Jis XpaHeHHA HedTenpolyKTOB
BLINDJIHASTCH B BUJIE NOJIOTOr0 Konyca ¢ yxaosom 1:20 mnn cpeprueckoii dopmsl.

Kprima THHOBHIX pe3epryapos cobmpaercs H3 pyrroB. IuTH kposam onupa-
IOTCS HA BEpXHUI NOAC CTeHKY™ pe3epryapa. [1o Bepxy cTeHkH pe3seppyapa peKoMeH-
EyeTCH IPHBAPHBATS BEPTUKANBHBIE pebpa is npuianug yCTORYHROCTH.

B cepemine pezepRyapa MUTH QITHPAIOTCS HA NEHTPANLHYIO CTOHKY. Jlna pe-
3epByapoB eMKocThio 5000 M’ B Menee DpuUMeHACTCA TpyOUazas croifka, BHYTPEH-
HIOI0O MOJIOCTE KOTOpoil clenyeT 3acenarhk neckoM. B pesepeyapax eMkoctbio J10

S
200M” cTORKH HE NPHMEHAIOTCSL.
3.3.1.10 na m3roToBneHus pe3epByapOB CO CTRUMOHAPHOH XPBIUCH IpHMe-

HSIOT MaJlOYTIIepOJUCThIe U BU3KONeraporannbie ctald B coorserctrui ¢ CHull lI-
23. Bribop cTanu Ans pa3ivaHbiX KOHCTPYKIUH pe3epsyapoB H KIAMATHICCKHX pan-

OHOB CIIEJIYET OCYMIECTBIATL pykoroactByacsk 11b 03-381.

3.4 Pacyer B KOHCTPYRPOBARNE OCHOBANMI BEPTHKANLBNLIX NBEAHRRAPH-

YeCKHX pelepByapos

3.4.1 OcobennocTn HKEREPHO-TCONOrH"IECKUX M3LICKANRI TPYHTOB OC-

HOBANHS pe3epRYapoORB

3.4.1.1 HMmxeuepno-reonornueckne H3bICKaHUS JIOJOKHEL IIpeNyCMATPHBATE
OypeHHe He MEHee OJTHON CKBAXHMHL MO/ HEHTPOM KAX/IOTO Pe3epRyapa ABaMeTPoM

meHee 25 M. Llpn mnamerpe Gonee 25 m cnenyer npoOyputs ne Menee 4 cKBaxXIiH, a
npH juaMaTpe pesepeyapa bonee 35 M - ne menee 5 cxraken, [lIpn sTom opna 6ypo-

Ba CKBOXHIIA pACTiONAracrTcy B HENTpe Pea3eprydpa, a oCTaNnLubIC 1o NepuMaETpy.
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3.4.1.2 MunuMajibHOE KOTHYECTBO 00pa3noB, 0TOHpacMbIX H3 KaXIOro Xa-

PaKTCPHOIO CIIOA 'PYHTOBOTO OCHOBAHMSA Il ONpENEHEHUs NPOYHOCTHEIX XapaKre-
PHCTHK, NPHHMMAETCA PABHBIM 4, 8 JiA OlIpeAeienns HeOPMABOHNBIX XapaKTepa-
cTHK - 6. JTepevens OCHOBHEIX noka3aTeieH, XapaKTepuIYIOnMx CROHCTBA Py HTOB,

M METOABT HX Olpc B OpUBeaEHn B Tabunue 6.

Tabnuiia 6 — QcuoBlbie TOKA3ATENH CROHCTB IPYHTa B METOALI HX ONpe-
nejeHNud

e ra—

l T | Meron oupeReienns O6pasnul
[loxazarenn

Honenol | JTaboparepuri | Hemapyweuninie | Hapymeunpie

T

TIpuponnas pEaKHOCTL - +
ViensHEIR Bec ] -
IMnorsocTe M KO3(GhHUHMEHT -
HOPHCTOCTH
Creness Bia};{m}c'm -
[IHACTRYHOCTE R
Mony s Aeopmanay
ConpOTHBAEHHE CHBULY

Yron BHYTPEHHCTO TPEHHA -
Cuennenue

TIpouEoCTs B HERPCHRPOBAN-
HOM COCTOAHAH

Koappunuent korcomupanua |

-4_ I

-+

aal B I

L A S

e AN

|

+ |
+
1

Ae—

3.4.1.3 Ilpu npopeeHUM MCHBTaHKAH 00paslioB IPYHTa, HCHORL3YA YKA3AHWSA
upunoxeduy 2 CHull 2.02.01 po Hayana MCOBITaHUE cliefyeT NOCTPOHTE MO,
XaK yKa3aHo Hu pucynke 11, B3aMeHeHud BEPTUKANBHOINO HANPMKEHNS B OCHOBAHHHU
POEKTHPYEMOL'0 pesepByapa OT COBMECTHOro ACHCIBHA Harpy3ok: coOCLBeHHOro
BECA PE3CpByapd, BECA YWHAKOCTH B pe3epByape, Beca lecyanoil nogywmku. 1o smno-
pam ONpeAeNseTcs BEpPTMKajJBHOE HanpsiKenue B rpyHTe Ha rybuue, ¢ KOTOpPOH
oroOpant obpasui. Obpasey rpyHtTa CTYNEHAMM HAMPYXKAeTcSd O MAKCHMaNbHOIQ
HNABHCHW, KOTOPOE MOXKET BOZHUKHYTH Ha rayOuue Bsituy 00pasna. 3aiem obpasen
pasIPyXacTcst A0 BEIHYHHR OLITOBOro AABNEHMS, ACHCTBYIOIIEro Ha riyOHNe CIKU-
MaeMoil Toamu. KonaecTs0 HHKIOB HArpyKenna AOMKHO OEITh He menee 2. T1o pe-
3yARTaTaM Hecnepopanpii ofpasnos crportes rpaduk HaMesenusa xoadibunHesita

[ICPUCTOCTH [PYHTA B 3aBUCHMOCTH OT BENHUMNEEI HArpyxendd olpaina B upomecce

IHKJIOB HAarpy3ka-pasrpyska (pHcynok 12).
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1 - 3IHOpPEI AONOJNHUTENBHEIX AaBNICHHIT; 2- -3IOPH! OT COOCTBEHHOTO Beca IPYHTA,;
3 - HEKHSA Tpasiua cKHMacMOll TONIH IPYHTA
Prcynoxk 11 - Hanpsixennst B oCHOBAHNH Pe3epByapa

€
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3.4.1.4 tlo qannnbiy, NOAYYCHHBIM B Ipouecce UCHBITAHUA 00pa3yoB, HOACYH-

BCI1

THIBAETCH BENNYHHA MOAYIAR AeDOpMALHY TPYHTA TIPH [IEPBHYHOM Harpyxedus K, n

lIpH NIOBTOPHOM Harpyxewwd E,. Mogyns gedopmauyu rpyura £, ncnonbiyercd
I BEIYHCHERTA UCeALK PEICPBYAPOB IIPH HcPBAYHOM HCIBITaAHUU RX BONOM, 8 MO-
nynb gedopmauy £, IUis BEAHCACHN OCAN0K B SKCIIyaTallHOHHBIH EPHO,

3.4.1.5 BO3MOKHOCTE pa3BUTUA OCANKU MPOCAJOUHBIX 'PYHTOB lpH 3aMayl-
BaHWE KX HeTEOPOAYKIAMHM  YCTAHABNWBAIOT B HPONECCE  MIDKEHEepHo-
TCOIOIHYCCKRX UIBICKAHAH IyTeM ITPOBENeHnA KOMIIPECCHOHNEIX HCHEITaHUH 00-
pasios rpynTa, otobpayurix uepes 1+2 M no riybHHe B Npeaenax BepxHel Jacrd

npocano4guod Tonmy, coctasngoniei 0,5+0,6 H.

3.4.2 Dupenenenne recymed cnocodocry OCHOBAHHRE PE3EPBYAPOR

3.4.2.1 Pacqer ocHoBanisl pesepByapa no HecyIeid cnocoOHOCTH B COOTHEICT-

su" ¢ CHull 2.02.01 npowssogurca o gopmy ne

F,
& -_g_a (84)
/n

i ( F - pacueTrHag Harpy3ka Ha OCHOBAHHE,

F<y

Fy, - CHIIA PEAETIBHONO COMIPO (HB/ICHHA OCHOBAHHL,

y, - Koofrpuuuciis HAAEXKHOCTH Fi0 HA3HAYSHUIO COOPYXEHHS, NPHHY-
MaeMBIil JuId pesepByapoB eMkoctbio 10000 M> u Gonee 1,2, s
pe3epRY4poB eMKocTeIO Mexee 10000 M> — 1,15;

y, - koahdungent ycinoBuid paboTel, NPHHHMAEMBIH: JUISI IIECKOB, KpPO-
ME [BUICBATHIX, CKANGHEIX FPYHTOB HEBBIBETPLIBIX K Citab0BLIBLT-
pensix - 1,0; Aos eckoB NbIISBaTHIX, NLIICBATO-TAAHKCTOIO FPYyH-
Ta B CTaOMNH3NPOBAHHOM COCTOSNNIM, CKAJILIIBIX I'PYHTOB BHIBETPEC-
X - 0,9; J0g neNieBaTO-1TTHHUCTRIX TPYHTOB B HECTAOMIIM3IHPO-
BaHHOM cOcTOAtBH - 0,85; muisi CKaAbHBLIX I'PDYHTOB CHABHOBbLIBET-

penux — 0,8.
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3.4.2.2 Benencrsue BO3MOXHBIX BRICOKHMX CKOPOCTeil 3allONHEHHs pe3epRya-

41 BCl1

POB, PACHIONOXKEHHEBIX HA NBUIEBATO-IMMHACTHX FPYHTaX, PACCUYNTHBATE OCHORAHUS
o Hecymiell CrocobHOCTH CHefXyeT C© YMeTOM BEPOATHOIC BO3HHKHOBEHMA HECTaOH-

JH3HPOBAIHOIO COCTOAHNA OCHOBaHMA. B oToM cnygae cuny rpefIEnbHOro CONpo-

THBJICHUA OCHOBaHuUA F; cnenyeT onpeAensTs 1o gopMyne

T
FU =E-D2Nc§ccl! (85)
rae D - janameTtp pesepByapa;

N_ - Kootdrment Hecymei ciocobHOCTH, paBHbii J,14;
£, - koagdruuenT, yUUTHBAOINHN QopMy nom@nxy, papasi 1,11;
c
¢, - pacderHoe 3HaUeHNe YAENEHOTO CHeIIeHs FPyHTA.

TLest cniygadg 2arnyOnenus pesepuyapa v ero yHAAMERTa B IPYHT CANY Upe-

HEeTHHOro CONPOTUBRIIEHHT OCHOBANKA CNEAYCT onpenensars no popmyne

32 '
fy =*Z'D (Nyegnd + N .G 1), (86)
e N - KO3uipeHT Hecyumen criocodHocTH, pasusiii 1,0;

gq - Kos(huipientT, yIHTHIBAIONWMI 3arnybneHpe H 2aBHCAMH OT
(OpPMBEIL 3arpyXEHHOH MIOALKY, paBHEIH 1,5;

y{ - PAcHeTHOe 3AAtTeHNe YACNBHOIO Beca IpyHTa, PacHOJIONEHNHOro
BEIIIE INyOMHE] 3a/10%EHUA pe3epayapa uny ero ¢pymnamenta;

d - riyOHHa 3aJI0XEHNS pe3epByapa niH ero PyHAaMenTa.

J1s1 BOMOHACEIHICHIIBIX IPYHTOB, MMEIOMMX 1I0Ka3aTenh TeKyuecTs /; MeHslle

0,5, nonmyckaercd He YYUTHBATE HECTAONAHIAPOBARHOE COCTOSHNE OCHOBAHKIIA.

3.4.2.3 Cuna npenenssoro CoNpoTHBICHNAS BHINBPAHMIO HECKANBHOTO TPYHTA,

HaXoAsUerocs B crabMiIn3upoOBaiAoOM COCTONHE, B coorrercTeun ¢ CHull 2.02.01

JOJDKH oNpeacsitbCa U3 YCHOBHA

=0 tgey + ey, (87)
rJje (Dl H C 1 = paC‘-IETHLIE FIHAYCHHA }'T'Hﬂ BHY'I‘]JBHHEI‘D T'PﬂHI*[H H }’JIEJII:HOI"O CHCIIe-

HHA TPYHTA, ONpeenacMble 1o JanHBIM HCIIMTaHniA.
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3.4.2.4 Cuna npefiesHoro conpoTUBieHs OCHOBaHMS, CIOXEHHOIO MEJICH-

HO VILIOTHAOIMHMHCA THHHCTBIMH, IBUICBATO-TIMHHUCTLIMY H BOAOHACBIIKCHHBIMH

HUIEBATO-IJIMHUCTEIMMU I'PYHTamM IpH CTeNleHH BiaxHoctd S Gouplre Wi paBgoH

0,85 1 K03 PuIIHEHTE KOHCONMAAIMH ¢, MEHBILIC WX PAaBHOM 1-107 cm’/rop, ompe-
BENAETCA ¢ YIeTOM HecTabHIU3HPOBaHHOTO COCTOSHUS I'PYUTOB 110 JopMyJie

r=(o—u)igp +c,, (88)

rae u - H3brITOYHOE AABNEHHE B OPOBOI BoJe.

3.4.3 Pacuer o0CajOK OCHOBaHHii pe3epByapoB, B TOM “MCI€ H NpPH

CTPOHTEALLIBE Ha CHAOLIX CPYHTAX

3.4.3.1 Pacyer OCHOBAHUII pe3epByapoB 110 BTOPOH [pyfiie NpelelbHbX CO-
CTOSAHUA ABAAECTCA OCHOBHLIM. PacyeTHyIO CXeMy oOCHOBaHM# pe3epByapa CHCHYET
npyaEMath B cooTBeTCTBHH ¢ CHull 2.02.01 B BUxe nuHeitno gedopMupyeMoro ro-

NyTIpOCTPaHCTBA.

3.4.3.2 CosMectHast Hedopmanus ocHOBauug (B TOM 4dHCHE K €O CiaObiMH
FpyHTaMH) ¥ pe3epBYapa MOMKET XapaKkTepru30BatThLCs:

- 30COMOTHOHN OCuKOH OCHOBAHUA pe3epByapa B IIEHTpe AHHUIIA §,.;

- abCOoMMOTHRIMH OCAKaMy TOYEK 110 NICPUMETPY pe3epByapa § o

- CpeXHHAM KPEHOM peaepByapa i, ;

- OTHOCHTEJIBHBIM npuriboM win BeiruboM pyuumia f, / D (f. - nporud puuina,

OUPEUCINEMEIA PASHOCTRIO MENJLTY OCAaJiKOH B LIEHTpE pe3¢pByapa W MUHMMANLHOH

OCaIKOH 110 ero NepuMeTpy);

- HEPaBHOMEPIIOCTRIO OCa)IKH KOHTYpa pesepyyapa As .

3.43.3 Hwxags ypanuna cKrMaeMol TOJMINY OCHOBaHMA TIPHHMMAETCH Ha
rryOuHe, rje AOMOJMHTENBHLIC HAIPAKEHHA OT Beca 3alOIHEHHOTO pe3epByapa Co-
crapisior 20 % OT IpHPOAHOTO NaBNeHud IPyHTa, T.€. 0 ,, = 0,20,,. Ecan rpanuna
CAHMASMOIT TOMIIM HAXOHAWICA B CNIOE TPYHTa ¢ MoayyieM aedopmanuy £, MCHbINE

win paBHOM 50 Kr/cwm’, TO HMXKHAA TPaHWNA ONpPEAENSETCH HCXONd M3 YCIOBMA
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0., =0]0,, . llonydeunyro cxumaeMyso Tommy ff, MSNAT HA rOPU3OHTATILHEIE

CIIOH, TOJMHOI He 6osiee 0,4 nuaMeTpa pesepByapa.

3.4.3.4 Ocanky B LeHTpe pesepByapa s, H B TOUKAX MO ero FiepuMeTpy s,

crefyeT onpelenaTh 1o CAeAyomuM HopMynaM:
- [IpY Ofpeie/ICHUH O0CaOK NIPH NEPBAYHOM 3aI0JIHEHHN pe3epByapa

- h,

zp, L
s = [ , (89)
§ Fll

- IIPY OlIpeIeIeHNH JOTIONHHTENIBHBIX OCAIOK B ITEPHOL DKCILTYyaTAlHH

- h;
s=f Z " » (90)
i=] £ “2i
rne S - Oespa3MepHBii x03¢QPuLeHT, parHbl 0,8;

O,p; -~ CPEAHES 3HAYCHHE [OTIONHUTENEHOIO BEPTHKANLHOIO HOPMAIIEHO-
ro HanpsKeHud B I-OM CJIO€ IPyHTa, PABHOC IIONYCYMME BEPTH-
KOIBHBIX. HANIPSDKEHUH HA BepxHeil z;; 1 HUXKHCH z; TpaHuyax clos;
E;ink;; ~ mMonynn nedopmainu i-ro clos rpyHra COOTBETCTBERHO IPH Mep-
BUYHOM H BTOPHYHOM HarpyXeHHu,;
h; - TOomuMHA i-TO CHOR IPYHTA;
1 - YHUCJO CJI0EB, HA KOTOPEIE pa3fieneHa COXHMAaeMas ToJuia.
HlouonHuTeNbHEIE BepTHKANbHBIC HAUPSOKEHWS B OCHOBAHWUH pe3epRyapa Ha
[yOnHe Z 0T AHUIIA OUpenesioTes no GopMynaM:
- IO LISHTPOM pe3epByapa
Uzp,a =a Py (91)

- IO CTEHKOH pe3epByapa
Tap =) Py (2)
TAe po - NONONHATENIBHOE BEPTRKAJIRHOE NaBJIEHHE HA OCHOBAHIE, BKINOYAIOIIEE B

ce0d cpefiHee BepTHKANLHOE JIABNEHHE O NHHINEM 3aNONHERITOro pesep-
BYapa M cpeliHee JaBlIeHHE OT fTecuaHNil NOAYINKH MK Xele300eTonHol

HJINTHI.
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Koaddmpicntel a ¥ a; onpeaensiored 110 Tabnuue 7 B 3aBICHMOCTH OT OTHO-

CHTeJIbHOM ryOunst z/r (r - pafuyc pesepsyapa).

Tabiuuua 7 — Juaueniis KoOIDOANHCHTOB IR CNPeAes ieHun OO HITTE b
HLIX BEPTHKRALHLIX HAGDAKEHHE B rPYHTOBOM OCHOBRHHH pelepByapa

ek S Sl b

1000 | 0,500 | 1,2 0,547 | 0300
0,993 0,468 1,5 0,424 0.256
0,949 0,434 2,0 0,258 0,196
0,364 0,400 2.5 0,200 0,151
0756 0,366 3,0 I 0,146 0,118

0,647 0,323 |

3.4.3.5 JInga ochosaliMsa pe3epsyapa, COCTOANIETO M3 # CIIOEB I'PYUT4, BepTH-

KalkHOE Hanpskenyie o1 CODCTBEHHOTr0 Beca I'PYHTa Ha MIyOMHeE Z OT IIOBEpXHOCTH B
cootsercTriu ¢ CHull 2.02.01 onpepemiercs no GopMyne
r’
ng = Z?’:hi! (95)
=1
rae y, U h, - COOTBETCTBSHHO YAENLHEIH BeC U TOJIIMHA I~-T0O CJI0S FpyHTa.
Y aenpuLi Bec BOAOIPOHUIIAEMBIX TPYHTOB, 3aJicralOliHX HHXKE YpOBHS I'opH-

30HTa BOA, HO BEillie BOAOYNOPA, JOIDKEH ONPEeASHATHCH 10 GopMyIIe

(7.5',5 ""}Vw)
—ﬂ+@)’ (56)

THE ¥, ¥ ¥, ~ COOTBETCTREHHO YACIEHEIN BeC YacTHI( IPYHTA U BOJLL, €, - Ko uuu-

Y sb.i =

€HT [OPUCTOCTYU TPYHTA B i-OM CII0€.
3.4.3.6 PacuerHbIM COCTOYHHEM IPOCAAOYHLIX IPYHTOB IO BJIAXHOCTH I(pH

BO3MO)HOCTH HX JdMadiiBdHUA ABIBSICTCA COCTOABHUC HOJHOI0 BOAOHACBIINCHNA (CTE—-

1eHb BIaxcaoctd S, bonbie vy pasta (,8), a Npy HEBO3MOXKHOCTH 3aMayiBanRys -
YCTaHOBMBILEGLCH 3HAYEHUE BIAXHOCTH, PABHOE NPHPOAHOH @, €ClH W 2w, U

BIAXXHOCTH Ha paHUullC HAQCTHYIROCTH ps €CNH 0 < @ PR

OcafKy OCHOBaHHA M3 NPOCAKOUHEIX IPYHTOB TOK §yHIaMEHTOM pesepsyapa

CHEYET ONPENETITHL 10 QopMyne
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Set = Z Eseg - h; - kst,f (93)
i=1
re Esq, - OTHOCHTENBHAA NPOCA/IOTHOCTE I-T'O CHOA I'pyHTa, ORpEnensaeMan

IIPH AABNCHWK ), , PABAOM CYMMEe JiaBieHms o1 PynfaMenta pe-
3epByapa B CaMmMoro pesepayapa ¢ XHIKOCTRIO, 4 TAYKEe JABIEHUS
OT cOBCTBEHHOrO BECa IPYHTA B CEPEIHHE CIOS, TONIWMHOH A;;

k. 0 - KO3 puIHEenT, IPIHUMACMEIH PABHEIM  eNUHME opH

D212 m.

ITpu D< 3 M BeuyuA2a K, ; onpesiengerca no popmyne

ki =05+1,5(p—p.: ) po (94)

rne p- cpengee Jaasiende non dymnaMenroM (1onynikod) pelepsyapa,
illa;
p., - Ha4YaNbEHOE NPOCANOYHOE AABAEHNE [-TO CIOS IPyHTa {PH BCTBfTa-

HHSX B KOMIPECCHOHHOM Hpuope coOTBeTCTBYeT JABJCHUIO, pH
kotopoM &, ,= 0,01), klla;

p, - JaBienue, pasHoe 100 idla.

INpr 3 M <D <12 M k,,; onpenensercd O HATEPIOJIALUHA MEXY €ro 3Hayge-

HPSIMHA, TONYYeHHBIMA UpE D=3 M3 D-= 12 M,

Ecny BoaMOXKHOCTS 3aMaYMBALIHA DPOCANOYHBIX I'PYHTOR B OCHOBAaHUY pe3ep-
BYapoR OTCYTCTBYET U HEBO3MOKHO PA3BUTHE OCANOK I'PYHTOB BCIENCTBHE 3aMATH-
BAHAA MX HedTenpollyKTaMH, OCHORAHHE pe3epByapa pacCIATAIBACTCA KAk Ha o0bri-
HBEIX HENPOCAM0THBIX [PYHTAX € YISTOM CKAMAEMOCTH NMPOCAOINBIX IPYHTOB.

3.4.3.7 Cpemiee 3yaueiie 0CaKi OCHOBAHHA 107 CTEHKOI pe3epryapa orpe-
NensioT 110 pe3ynpraraM pacuera OocajoK He MEHee YeM B YeThIpeX TOYKaX, pacrio-

JOXEHHBIX PaBHOMEPHO 110 NIEPUMETPY pe3epByapa 1o GopMy.Je

= Y p,i
Sp,m — Z —— (97)
izt #
rae S - Ccpennas oCajika o nepuMeTpy pelepnyapa;

p,m
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S, - OcaiKa B i~OH TOHKE, PAaCTONIOKEHHOI Ha NIepUMETPE pe3epByapa;

7 - YHCJIO TOYEK I10 TIEPUMETPY pe3epByapa.
3.4.4 /lonyckaembie 0caAKy pe3epByapos

3.4.4.1 Makcumanbsas abcomoTHasi 0CaaAKa KOHTYpa AHHIIA pesepByapa, yc-
TaHOBJICHIIOTO HA IIeCHaHYIO NOAYNIKY, He J(oiKHA npesblmarh 200 MM, a cpendss
OCaJiKa 110 KOHTYPY: NpH FHAPABIHYECKHX HClbITaHuax — 100 MM, npn 3xcniyara-
HUH - 150 MM.

3.4.4.2 OTROCHIENBHBIYA KPEH pe3epByapa CNeyeT oNpeaesith 1o GopMye

Vi — S
by = PmeD B ’ (98)

e Spmax - MakKCHMaJibHad 0Cankxa o iICpHMETPY pe3CpBYyapa,

A} pan " CpeaHsiia 0CaliKa 1o NIEPHMETDY PE3epBYyapa,;

D - jpuamerp pesepByapa.
OTHOCHTENIBHBLA XPEeH pe3epByapa He JoJxeH npesbiiats 0,004,
3.4.4.3 Benuunna obuiero nporuda uentpa guuia (pucyHok 13a) onpencis-
ercsd no ¢gopmyie
fe=Sc=Spm» (99)

rae s, - OCaJlKka JeHTpa JHHUIA.

O6nmit nporu6 ueHTpa AHdma f. He Aomken npeBsiath 0,003 7 u gomken
6e11E He 6onee 100 MM (rae » - paguyc pesepByapa).

3.4.4.4 OrdocuTenbhbii HoXanbHbii niporud quuiua (pucyHok 130) onpenens-
€TCA OTHOLICHHEM Pa3sHOCTH MAaKCHMalEHOH H MHHUMalBbHOH OCajlOK B TOMKAX, pac-
[IOJIOXKEHHEBIX HA MHUIME PE3EPBYapa, K PACCTOAHUIO MEXNY 3THMH TOUYKAMM:

M — 8

__  max i * (1 00
Ii 7 )

OrdocuTensHbldl MOKAJBHBIA 11porud Auuiia pesepByapa HE NOMKEH NpEBEHI-

math 0,005.
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f.
6)
—-—h\—- |

Prcynox 13 - Cxema nporuba iunina

3.4.4.5 HepaBnomepHbIe 0CAAKH KOHTYpa JHHAIIA OTIPEASHSIOTCH 110 GopMy e

Asp, =5p; "(Sp,f+1 +Sp,!'—l)/2! (101)
rae As , - HEpaBHOMepHas ocajka 1o nepuMeTpy;
S pi - a0COMOTHAS 0CAJ/IKA B TOYKE i

s adCcoJoTubie OCalkH B Toukax i+1 H i-1, pacnmonoxeHHEIX Ha

piel B S pip -
PABHOM PacCTOSSHUH OT TOUKM .
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HeparaoMmepHrie ocajki HapyKHOro KOHTypa JHMILA pesepByapa HE JODKHE]

npesblaYh AOyCKaeMure 3gadyennd, vkazanueie 8 CHull 3.03.01.

3.4.5 Meponpus 4 10 NOBLINMEHNIO HeCYIIEeH CHoCODHOCTH ociUsAHNH €O

CNAOLIMH I'PYHTUMH

3.4.5.1 Ecin ocajika KOHTYpa pe3epByapa [pesbaet Ipee/buble 3HaUYeHHS
HOJIKHbI OLIEs IPENYCMOTPEHB MEPOLPHATYS, HAITPABACHHbIE HA CHHKEHHE OCallOK:

a) ycrpoicrso (GyHIAMEHTOB-IIONCEHIIOK ¢ YIUIOTHEHHEBIMHM II€CYaHpIMH TI0-
AYHIKdMHK ¢ YKJI0HOM MX HOBEPXHOCTM B lipejienax 2+3 %, HanpasieuHbIM OT LENTPa
pe3epnyapa K ero nepaMerpy. Takue (hyHmaMeHTEl CIC/AYET ycTpausath Ha CPYHTO-
BOM OCHOBAUHH, RAtOEM OCaaKH Bevuntoi 1o 150 mMm;

6) ycTpOHCTBO HECYAHLIX MOAYINEK ¢ KONBUCBEIM JKeile300€TOHHEIM ()yHJa-
MeHTOM NpH cpefHei ocanke ocnosanus ot 1590 go 300 MmM;

B) NPH CTPOUTENLCTBE Pe3epBYAPOB Ha CIA0BIX FPYHTax, KOTOPLIE HMEIOT [0/
Harpy3koi ocajxu csbiiiie 300 MM, ucnIONL3YIOT PAJl METOHOB:

- niongasd Wi YaCTHYHAS 3aMeHa I'PYHTa B BepXHEH 30HE OCHOBAHHA pE3epBya-
pa 3acEHIKOH, voNajaLed MeubiIed CXHHUMACMOCTEIO;

- IOBEPKHOCTHO® YIUIOTHEHHE TPYHTA ¢ TOMONILIO TSHKEHEK TpamOoBoK;

- YINOTHEHHE TPYHTOB OCHOBAHHMA BpeMEHHbIMK HACEIAMH HIN C OMOIIEID
KOH1[lRPYEMLIX NIAPOUCIILITAHKEM TI0CTIe 3aBepioeHd MOHTAXa pe3epByapa,;

- B YCJAOBHMAX BEYHOH MEp3NOTLI MCKYCCTBEHHOE OTTaWBaHHE U YTUIOTHEHHE
MeP3JIOro rpyira Ha PAacuYeTHYIO NTYOHHY MR yCTPOHCTBO coailHblX (PyH/IAMEHTOB.

3.4.5.2 3amecHA CHNBIO CKHMAEMOIO TpyHTa MPOU3BOJAMICA B Ciiy4yac, €CiiH

ciabeiif rpyHT 3aiieraeT Ha riyOnuy He Gonee 2+3 Metpa. Ciabbiil TPYHT 3aMEILIOT

IECKQM, IteCYaHoO~1 PABEHHUCTON CMECBIO, IPaBHeM, CYTICCHaHbIM HIH IIOJTHOCTRIO pa3-

PYUMIERHLIM ACCCOBUAHLIM rpyHToM. I'pyHT poxkes OBITE NOCHOMHO YIIOTHEH.

[110THOCTD NOAYNIKKH 13 OTCBIIAHHOTO IPYHTA RojpkHa OpiTh He MeHee 0,95 0T Mak-
CHUMalbHOH MIGTHOCTYH, YCTAHABNMBAEMOH OOBITHRIM IIyTEM. JIHaMeTp [10K01BE] I10-

Iy HIKH pospKeH ObTh O0ibne quameTpa pesepeyapa Ha 5 +6 MeTpos.
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3.4.5.3 Yunoteste cnabele rpyutrl TpaMOoBaHeM ciepyer DpH HX ONTH-

MAaTLHOH BIAXHOCTH 0),. Ecim ecrecTRenHag BiaXHOCTE IPYHTA (@ MEHBINE OIITH-

y 3
MaJIbHOSM, TO OCIIOBaHHe 3aMaumBaercd. HeobxoaaMoe KONHYecTBO BOALI (B M ') Ha |

2
M~ IIOHIA/i ONPE/IENALTC O (opMyne

@y — @ )P
sz(o *)J'y’ (102)
(1+e)p,
I'ae 0, ~ TUIOTHOCTH YACTHI| CKEJETAa rPyHTa;

¢ - KO(QPUIUEHT NOPHCTOCTH IPYHTA (0 YIUIOTHECHHA;
- riayOHHa YINOTHEHUSA;

pm - TUIOTHOCTE BOJIBL,

Ilpy rIMHACTEIX M JIECCOBHIX TPYHTAX

@y =, +(0,02+0,03). (103)
ITpu necuansix rpynrax
o, =2 ¢ Po (104)
Ly

rne @ p BAKHOCTE I'DYHTA Ha r'panHne nIacTuHOCTH.

I'nybnny ynmotnenus rpyHta TpaMOOBKaMH onpelelraeTcs 1o gropmyre
h,=m,[M, h,, (105)

K03 DHIHEHT, 3aBHCAIIMAI OT CBOMCTE YIJIOTHIEMOIO IPYHTA,

rae m

3HAaYeHne KoToporo mamensercy ot 0,5 no 1,0;

M. - Mmacca TpaMOOBKH;

h_ - BEICOTA aJICHUA.
Yinoraenne cnaboro rpysra tpaMOoBKaMH He peKoMenyeTcs, eCiIH OCHOBa-
HHE CI0XEHO I'THHHCTHIM IPYHTOM ¢ IT0KasareneM Texy4decTH semme 0,6 v BoJjiona-
CBULICHHBIMH ECKAMM.
3.4.54 JimTensasie rHAPOHCHBITANNS JiNS TPEABAPATENRHOTO YNNOTHEHNR

TPYHTOB ueneccoOpasHO NPORONTH NPH CTPOMTENBCTBE PEICPRYAPOB Ha CJabbLIX
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I'PYHTaX. CKGPOCTB HapacTaliid Harpy3KH Ha OCHOBAHHC NPH THAPOXCIBITAHMAX HC

BCI1

HOJDKHA NPEBLILIATE CKOPOCTE KOHCOMUIALMHY YacTHIL TPYHTOBOI'O OCHOBAHMSL.
Hia pesepByapoB, BO3BOAMMBIX HA IMLUIEBATO-TIHHMCTBIX IPYHTaX NPH HX
BILEKHOC 14 Oonse unu pasHod 0,85 1 xosdduiienTe KOHCONHUAAIUH MEHBLLE WK

7 .2 y
paBHoM 10° cMm“/roy na mepsoM 3rane ruApOUCHEITaHUi BOJla HalUBAETCA JI0 OTMET-

ku 0,0+]1 mMerTp, a 3aTeM, MOCiC BRIAEPKKY B TeUeHHe 5 CYTOK, 3al0JHEHHE pe3epBya-
pa BOAOH 1pOoJoKaeTCs NPpH CKOPOCTH noJHATHA BoAs! Ha 0,4 MeTpa B CyTKM. s
pe3epRYapoB, BO3BOAUMEIX HA FPYHTAX CO CTENEHLIO BiIAXHOCTH MeHbie 0,85 U Ko-
yddbunpenToM Koucomuzaiuu Gonbue 107 em*/rox, PEKOMEHAYETCA 3aTIONHATE pe-

3epsyap BojoH Ha 1/4 BEICOTBI CTEHKH. CKOPOCTH 3aN0JHEHIA TPU 3TOM AOJIKHE CO-
. 3 g -
craBNath 30440 v /4. Ilocne BeiepX KU OCHOBAHHA NOJA YKa3aHHOH HArpy3kol B Te-

YEHHE D CYTOK YpOBCHb XHUKOCTH B pesepByape nosbiuaeTcs a0 1/2 BBICOTHI CTEH-
KH, H CHOBA J€/1aeTCsA BLIAEPKKA OCHOBAHMA [10Jf HArPY3KOH B TEYEHHE 5 CYTOK.
3.4.5.5 YmiorHenue OCHOBaHUs CO ciaObIMH FPYHTaMH PEKOMEHIYETCS Hpo-
H3BOLMTH IPUIPY30UHOMA HACkIIBIO, HArpy3Ka oT koTopoH B 1,5+2 pasa noipkHa npe-
BRIILATE HArPY3Ky OT 3allOJIHeHHOrO pe3eppyapa. BpeMs BeigepXKH HACLUIH OoHpele-
NAETCA NOCIYKEHHMEM 3aJaHAOH BENH4MHBI AedopMallli MOBEPXHOC i wotloBaHusl.
Hacsiae pomxua OsITh O0sisire, yeM auaMetp pesepsyapa Ha 0,2D. Cnocob neneco-
o0pazeH s ciabbia FPYHTOB, pacnpocTpadeHupIX Ha ryoury 10 metpos u 6onee.
3.4.5.6 Ha unoumiajikax ¢ npocajoq4HbpIM IPyHTOM TIPH HPOCaKe OT COOCTBEH-
HOIO Beca rpyHTa He Oosiee 5 ¢M rpyHT AojpkeH OBITH YINIOTHEH TpaMOoBaHHEM Ha
rmyOuHy He MeHee 2 METpOB Ha NuoMmaau, Auamerp Kotopo# Ha 1,5 Merpa Oolibiie
nuamerpa pesepsyapa. I{pH pacqeTHOH BelHYHHE IPOCAZOK OT COGCTBEHHOTO Beca
rpydra ot 5 Ao 40 cM OCHOBaHHE YINOTHAESTCH TSXENBIMH TpaMOOBKaMH Ha TIYOHHY
He Medee 2 MeTpOB Ha IUIOMaay, AHaMeTPp KOTOPOA Ha 5 M IIPEBBINIAECT ANAMETD pe-
sepyapa. llpu pacderHoil Bemmuude npocanok Oosiee 40 CM IpyHT YIUIOTHIETCH
npeaBapureNibEbIM 3amaydBalieM Ha [UIOLIaaM, KuaMeTp Kotopod Ha 10 MeTpoB

[MPEBBILIACT JHAaMETp pe3cpByapa.
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3.5 Pacuer B KOHCTPYMpOBaHHE (PYHAAMEHTOB BEPTHKANRHLIX DHABHA-

pHYeCKHX pe3epByapoB
3.5.1 Pacuer cr1omiHoM pyHAaMeHTHOH NARTHI H3 THAPOAHHAMHYECKOE

JAABRJICHHEC

3.5.1.1 Harpy3ka Ha CIIOIHYIO QyHAAMEHTHYIO TUIHTY TIPH pacyere Ha ropu-
30HTAILHYIO COCTABIMIOMIYIO CEHCMMUECKOrO BO3AEHCIBUSA CHaraeTcs H3 Iuaposy-
HaMHUYECKOI'Q JIABIEHUA HA JIIHHBIC W KOHTYPHOIO JABISHHA OT CTEHKH pe3epsyapa
(pucyHox 14). JlaHHKIE HArPY3IKU MO OKPYKHOCTH H3MEHFIOTCH 110 KOCHHYCONAJb-
HOMY 3aKOHY.

3.5.1.2 MakcuManpHoe pacdeTHOC KOHTYPHOE JABICHHE ¢, , OKa3hiBaeMOe
CTEHKOH Ha JAwMule BCIEACTBHE FOPHM3OHTAJABHOIC IMAPO/IHHAMHYECKOro JaBJICHHA

Ha CTEHKY, ONpeaensaercsa no gopMysie

Xpd
I = =5, (106)
¥

rjie X, - PaBHOJCHCTBYIOINAS CYMMapHOT'0 pPac4eTHOro TI'HApOAHHAMMHYE-

7

CKOTO IdBJICHHS HA CTEHKY pelepByapa onpeleiseMas 1o gopmy-

ne (28), npu 3TOM B pacyeTe IUIMTHI NPHHHMAIOTCA CIIe/yIonHe
BeNHUMHEl koo duunenton: £, =0,6; k= 1,0;
d~ TO Xe, 4T0 B hpopmyne (29).
0
3.5.1.3 MakcamaibHas opAnyarTa ¢,, THAPOAHHAMHIECKOIO JIaRIeHHA XHAKO-

CTH Ha IHUIe Y CTEHKHA pe3eppyapa rpi ¢ = 0° i @ = 180°, onpenensercs no ¢op-

MyJie
a |
D = 5 p‘dgktikl ’ (107)
rue ks - v &
4~ KOIPPUIHEHT, 3aBUCAUIMIH OT BEJIHUNTIBI OTHOMWICHUS —, ONpese-
r

s€1cA 110 rpadvKy Ha pHCYHKE 4;
ky - KO3(DQUIHEHT, yIHTHIBAIOMHMA JOIyCKaeM™e MORDEKAEHUS 11IH-

ThI, IpHHEMaeMnIi paBrpIM 0,6.
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Pucysox 14 - Cacnia k pacuery $ynaaMeRTHOH NAKTBI HA HAaIPY3KH
OT YM/IPOXHNAMEIECKONO JaB/e HH
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3.5.1.4 PapnoaeHcTByIONIaN I'MAPOAHHAMMWYSCKOIO JaBjeHust na OrpAHMyeH-

53 BCTI

HBI YyH9aCTOK [AHMINA B BHJE KPYTOBOTO CEKTOpa, MMEIOIIET0 X0pay, JIIHHa KOTOPOX

paBHa eAWHALE onpeendercsd 1o Gopmyie

1}
Ny = ‘f"'3"' . (108)

3.5.1.5 BennuuHa PaBHOACHCTBYIOLIEH OT MH/IDOJAHHAMHAYECKOTO HABICHHA Ha

JHILE 1 KOHTYPHOTO JaBJels CTCHKM Ha JHHIE ollpe/ieliterca 110 Qopmylie

D 4
N, =gq, +3m" (109)

3

PaccrostHue a OT TOYKH NPUNOXEHUA paBHoaeHcTRYIOIE N, 10 UeHTpa KPYr-

noit wmTH (pucynox 15) onpenensierca rio gopMyne

9.2

3 .
a=>.1% I 2" | (110)
4\ 39, +qur
3.5.1.6 Pacyer pyBsAaMeHTHON NIUTH 1A CEACMAIECKOE BOYIEHCTBAE TIPOMA3-
N_r
BOAWTCA Ha NOTOHHYYO HATPY3KY ¢, , COS @ {(pucynok 15) ,tne qq, =——.
. : o

[TpupencHnLIe 3HAYCHUA PAJMYCOB ClleAyeT onNpelensth no popmynam

a b 7
& =—3 ﬁ = = 6 =
4 4 (
rpe ¥; - PAacCTOsH©E OT TOYKH INIUTHI, B KOTOPOU ONPENEenfAiorcs yCHudg,

IO EHTPA KPYTNION MITUTEL;
b - papnyc KpyriO#i IHTHL;

¢ - XapaxTepHCTHKA JKECTKOCTH HAKTE, onpeaensemas no opmyne

{D
{=4/—> (111)
kg

rae D - nmunapadeckan XecTKoCTh IIHTH, oupeaensemas 110 hopMmye

E h
Ps = 12(1'1L Lﬂ’

rne  FE.¢M p, - COOTBETCTBEHHO MOMYNE ynpyroctd B xo3dgmument [Myaccoua

(112)
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juist matepraiia rmtel. Kosgduuuenr Ilyaccona 4,= 0,17;

h, - TONMUIHHA NIIHTEL
ko - ®O3()dHLMEHT TIOCTeNHM OCHOBAHHS NOJ TUIUTOH, OIpeenseMbii

i10 1abiHe 8 MIH ONBITHBIM IIYTEM.

Pucynok 15 - Cxema K pacyeTy ¢y iaMecHTHOH NUINITLI HA HATPY3KH OT
FHAPOAMHAMMYECKOT0 JaBjICHHA
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Tabnrua 8 — 3nagvenne xo3QPUOHERT NOCTENH IPYHTOROIe OCHOBAHNS B
3AaBUCMMOCTH OT BH/IA TPYHTA

55 BCIT

B oCHOBaHHA L ko, KTCIOM
* Cnabrie IPYHTBHI, TTAHA MOKPpas, pmm*xéunaa i ' 0,1:0,5
Tlecox, rIuAa BIAKHAL, cneXasnikiics rpasni HECHHHOH 0,5+5,0
| TInotno t:nemanmniicn 1ECOK M Fpaphil, B MUIOBAKHAS | 5,0+10,0
| Tlnoraas mm{a ] 11eCIaHO-[IMHACTRIA [PYHT - L0,0+2§_;0
ITaBecTHIIK, HEC‘IEIHHK o | 20,0+100.0
IIpu £<L
- pajManeHEIi K3rubarompi MOMERT B [UIHTe onpenensgetcsd o ¢opryne
M, =- 25, )+ a, UM(E)cos o 113)
L= Pal) &)+ d U (¢ )cos p; (
- pollepevyHan CHiIa onpenenaercs no opmyne
O [ yINE)-d, U! ] - 114
er =”T bmc ] (5)_ DICUI (5) COS @ ; ( )
3
q, it
b = by )28, (s
2D,
9o,nt ?
e =y = (@) 22 e, (116

5

raec

o __most'a UfuIp): glp)-uip)-£0(p))
ST, 0lg) )P ) v P )

most'a H@p) 1)) 110 g) .
2D, uld(g).vl(g)-ull(g).yo) )
L mt’e U @) g)(p)- 7P(p) e(p)]
" ap, ullg). v Mgy - uMI(p). 1) () -

e v (@ IB)- sy - v ). A1)

2D, UIQT(;?) Mg ulM(p). o) (p)

3pmecw U,,V,, UV}, f;,2; - 3HadeHus QyHKiuH npupepeHsl Tabnuua B.1

(uprnoxenue b);
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U 1[M ] V}M | fl[“"'], EI[M I'. npuenens: B abuune B.2 (npunoxenue B);

BC 56

r ;I[QL V][Q], j][Q], gllﬁ'] . npuseseHs s taGmuue B.3 (npunoxenne B).

Warubaromuiz MOMEHT B IJIHTE CHEHMYET ONpefensTs B MECTE NpHIIOMKEHIL

s v n_4a
paBHCHEHCTBYOUIEH CUNBL g, , , T.€. IPH § = ——fl—; =

3.5.1.7 llpu pacyere 1MHTHL HA BEPTHKANBHYIO COCTABIMIONULIYIO CefilcMUYECKO-
ro BO3ACHCTEMA HEOOXUAHMO ONPEAC/IHTE PABHOMCHCIBYIOHLYIO HAIPY30K Ha IAUTY:
OT Beca pe3ephyapa; Beca XUIKOTO UPOAYKTa HPU NOJHOM HaNMBe; Beca 1 uhpothobd-
HOrO ciIOs; BEca MJMTHL, BECd 3aChlIKH Ha NONPBITUH PE3EPByapa 4 NOJSOBHHA Beca
[IOKPBITHA Had XOp(OopOM BOKPYT™ pesepByapa, eClid OH YCTAaHOBJICH B Ka3eMaTe.

3.5.1.8 HMareucusiioct CyMMapHOH CTaTHIECKOH B ceCMuYecKol Harpysku

Ha JUIMTY MPH BCPTHKaNbHOM celicMIYecKOoM BO3NCHCTBUM ONpelienseTcs 110 (opmy-

1~

q, =q,,(1+0,74%;), (119)

rae k= 0,6; g,, - yCpeAHeHHasd CTaTHYeCKasd Harpy3ka Ha e {HIUIlY YUIOIa[an MIATH.

3.5.1.9 Hunboneiuas BenuyunHa v3rgbaroiero MoOMEHTa B KpYIJIoi IuIMTE, 3a-
IPYKEHHOM paBHOMEPIIO pacCllpelelieHHON Harpy3KOoH MHTEHCHBHOCTRIO ¢,, Oyuer B
HEHTpanbHOH Jac1y JUIdTbl. Beiyduna MOMEHTa, IPpUXONIINErocs Ha eMHMILY M-

HEI KOABNCBOIO H PAANANLROIYD CECYCHNAA TUIMTEL, OIIPCACIICTCH 110 (ih()phi}‘ﬂﬂ

2
M. =M,=005gh23 }-;: (120)

rae h, - TomupuHEa NNUTE; £; - MOIyJib yNpyrocTH Marepuaia el E,,- MOuyns

neopMalldn 1 pyRToBOro OCHOBaHuA NoHA misTol (rabauna 8).

3.5.2 KeucrpyupoBanune dpyuaMedToB NoA pesepByapse

3.5.2.1 YcrpoiicrBo pyHnaMeHTa-IIOACKIIKH HEOOXOAHMO NPOBOAUTE B COOT-
BeTcTBUM ¢ pcooBanmaMu 11b 03-381. OyunamentT-nojpchinka npuMeHseicd, eclii

Cpe/inas OCaaKa pe3epByapa, ofpeAeIcHHasd pacieToM, ne upespimaer 150 mm.
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Ha pucynke 16a 1 160 1okaszansy npuHIANHANREBIE CXEMB] yCTpOHcTHa QyH-

57 BCI1

JaAMEHTA-BOJICHIIKY HAa TECYAHOM HIIHM CynecuaHoOM OCHOBANHKM ¥ HA OCHOBAHHM H3
IHAHACTHIX I'PYHTOB COOTRETCTBEHHO.

He nonyckaloTcs HCHONL30BATH HPH yCTPOICTRE NONCHNKA IPYHTHI, CONEp-
Kalne I'afne H pacTBOPHMLIE CEPHOKUCNTHE CONil B konudectpe Donee 5 %, TIIHHEL
BIIEpPEMEXKY C APCHUPYIOIUMH I'PyHTAMHY, TOPY, rHIIC ¥ IbINeBaTHe CyrJIHHKH, Ha-
XOPAIHECH B 3aMEp30IEM MM PabKIKEHHOM cocTostuM. Ha ocnoBanpy, cnoxeH-
HOM TECYANIEIMHA MY CyHecHaHsIMi rpyHTaMH (puicyrAok 16a), nepsbiii ciiol HaCHIN-
HOTO TPYHTa BEUIONHSETCI U3 MECTHOrO rpyHTa. Ha ocHOBalIMY, CHOXEHHOM H3 I'VIH-
HHCTEIX IPyHTOB (pHCYHOK 160), nepppiii cnoif HaCsIIHOTO rpynTa AMDKEH OBITE BHI-
HONHEH U3 YINOTHEHHEIX TAHHUCTREIX TPYHTOB J0 OTMOCTKH.

3.5.2.2 Bepxun caod recyaHod moAyKA npeacTasimet coboil u3onmpyro-
myid (raapo@obHBI#) IO, NpeAoXpaudIoONtMiA AHHME OT HEelXOCPEJICTBEHHOI'O BO3-
ACHCTBHS PYHTOBEIX BOJA M BO/HBIX Hapon. B xauecTpe BSOKywiero BerecTBa B
CMECHX M3 FPPYHTA MOTYT NPAMEHATECS XUIKHAE OWTYMEBl, KAMCHHOYTONBHHIH AEr0ThH
/L, Ma3yT, nedrhs. TommyHa n30AHONHOTC CIOA ACoIDKHA coctasiath 80+100 MM, a
[PY CTPOMTENLCTEE HA MAKpPONIOpUCTHIX rpyHTax - 200 MM u Gonee. InaMeTtp kpyra
U30AAUHOHHOrO CIIOS IOJKEH NpeBiliaTh AHAMETD pe3epByapa ie Memee dem Ha 1,4
MeTpa.

3.5.2.3 OrBoj NOBEPXHOCTHRIX BOJ OT pe3epmyapa JIOIKeH Obith obecneyen
IJIANMPOBKOIT TEPPRTOPHH, YCTPOHCTBOM OTBOJHBIX KAaHAB M OTKOCOB. ITpn cTpon-
TERLCTBE PL3EPBYAPOR HA TMUMHHUCTHIA HEAPESHMAPYIOMMX I'PYHTAX OTBOM, BOJIE W3 OT-
KPBITEIX BONCOTBORHHIX KAHAB JOHKEH NPOH3BOJHTECA B NPOMBINUICHHYIO KaHATH-
3AIHIO.

Orkocsl TPYHTOBOIO (yHIAMEHTa FOPKHEI MOCTHTHRCH KaMHeM N0 Hagana
MOHTAXHO-CRAPOHHEIX pabor # PUAPOUCIIFITAHHE pe3epBY2pa ¢ NOCHeRyIoeH re-
pPeMOCTKOH paspyMenHbIX yU4actkoB. OTMOCTKY NONMyCKASTCA 2aMeHATEL OeTOHHLIMH
[TATaMH HAH acPankTOBAIM TOKPRITHEM Mo ebenounoii motroronie. Jina acdannra

KpYTr3Ha otroca ge donee 1:2.
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a) Ha NecYaHOM WM CyrnecYyaHoM IpyHTe;
€) Ha CBA3NLIX rpyHTax (rAuHe, CYTIHHKE)

400-800

760-900

| — mOepBpid CIOH HACBITHONO YIMIOTHEHHOIO rpyHTa (BMECTO YHAIEHHOI'O pPAacTH-
TEALHOI'O CNoM); 2 — yIaoTHEeHHad NecyaHad noJyllka; 3 - 0TMOoCcTKa DpOBKM HACHI-

y; 4 - OTMOCTKA OTKOCA; S - rujpodholbuniii choi

Pucynox 16 - Cxema ocnosannii pelepByapoB npu cpeanei

o:uaeMoil ocagKe KOHTYPa pesepsyapa A0 150 am
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3.5.2.4 Konrueso#t dyHnaMenT cinejiyeT NPHMCHATE B TeX CIy4afx, Korzia

3
50 BCII-

MaKcHManpHas a0coNIOTHAA OCajKa IPYHTOBOIO OCHOBAHHA NMOJ, Pe3epByapoM CO-
crasiget oT 150 go 300 mMm. Koneneroit gyHaaMeHT TakKe NPHMEHIETCA, €CIH OC-
HOBAaHKe pe3epByapa C/I0KEHO NPOCANOYHAIMI IPYHTaMH.

Konsuesoll GyHIaMeHT BHUIONHAETCS B BHIE JXene306eTOHHOTO KOJubLa (pH-
cyHok 17a) unu mwebenoynoii moaymkm (pucynok 170). IlpmaipunancHas cxema
KOJBIEBOTO GyHIaMeHTa Ha POCANioHBIX IPYHTaX NpeJicTapiena na prucyuke 18.

ITpu cpenmeii ocanke ocuopanyusg 150+200 MM mypHHAa Kosna B upAaHuMaeTt-

cs - 1000 MM, a BeicoTa C pasna 200 MMm; npn ocanke 200+300 MM umprua xkonsla B
npunumMaerca - 1800 My, a Bricora pasna 300 MMm.

3.5.2.5 Cunoiauste dvapaMeuTHbe MUIKTH Uenecoodpazne HPUMEHATE Ha,
CJIOHCTOM OCHOBAHHUH C 3aiEraHieM pa3HddaBIX IIacTOB I'PyHTa B paHonax ¢ CeHc-
MUYECKOH aKTUBHOCTHIO 9 OAIIOB B BRINIE, A TRKKE NpY CA0hX TPYHTAX.

XenezobeToHHY1I0 IIMTY Ha ¢1abOM OCHOBAHHMH PEKOMEHIYEeTCH H3IroTaBlIM-
BaTh #3 0eToHa Kiacca He Hike B25, apMupoBanHoro cetkaMu ¢ pazMepaMn gJeex B
npepenax 10+30 cM. TommyHa rumtet npuauMaercd B peznenax ot 20 no 50 c¢cM B
3aBHCHMOCTH OT BENMYTUHBl HArpy3KH, Q@aMeTpa IUIMTHI U MOAynd AedopMaliHM
IpyHTa OcHOBaHuA. IlnuTa HOMKHA apMEPOBATECE JBOMHONA CHMMETPUYHON apMary-
poii. Cedenne apMaryphl OpUHUMAaETCH OAHHAKOBOE 110 BCEH ITOIIAH TUIATHL.

beToH mmaThl yKIaasBaeTcsi Ha CJIOH OeTOHHOM NOATOTOBKH TOJIIIHHOH
8+10 cm. I'mapodobnseiii cnoii Tonumnoi 8+10 cM yrinaariBaeTcs MOBEPX IMIHTHL.

(DyHRaMeHTHLIE TINIHTH He ClleAyeT MpUMEeHSTh, eciH Ha 11ybune o 0,3 spa-
MeTpa pe3epByapa IpyYHTOBOE OCHOBAHHE WMEeT pe3KO HecornacHoe 3ajieramnye cio-
eB.

3.5.2.6 Ceaiinrie pyrlaMeHTET MOTYT NIPUMEHATHCR TIPH CTPOMTENHCTBE pe-
3€pPBYapOR B YCIOBHAX BEYHOH MepP3JIOTHI.

Pacuer i koHcTpyHpoBatHe cBafHbiX (YHIaMEHTOB HeOHOXORMMO DPOBOUTE B

coorBercTBUU ¢ CHuIT 2.02.03 »u CHnull 2.02.04.
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a) XKele300eTOHHOE KONBI[O;
0) KOJBIO B BUE HicOe HOYHOH HOAYUIKH

1 - rappodoburiii cnoli; 2 - yrpamOosannas Tecyasas NOAYLUKa; 3 - MECTHRIN Ha-
CLINHOMA yTpamOcBauHbli rpyHT; 4 - XKene300eToHROS KOABLO H3 OeToHa Kiacca B20;
5 - 6eToHHasx MOATOGTOBKA; 6 - OYIBDKHAK OTMOCTKA; 7 - KONbUEBad ieOeHOHasA No-
AyLiKa

Pucynok 17 - YerpoiicTBo KoaLUeBOrs dyngamenta
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200-2590
400-800

400-500

1 - runpopobuniii (W30MAIMOBHBIH) CHOH; 2 - YINIOTHEHHMI HOCHOHHO CYITHHOK;
3 - necuanas noaymxa; 4 - 6erowdas nogroroska - 100 mm; 5 - xeneszobeTonHpii

xonbLesoi pysaament - 200300 my; 6 - achannt 20425 Mm; 7 - OypikHOe Monie-
aue - 80+100 mm; 8 - runpodobnrtii cnoit - 120150 Mm; 9- pezepnyap

Pacynox 18 - YVerpoiticTBo xonbieBoro gyuaaMerTa
HA RPOCAOMHBIX I'PYHTAX

3.6 Pacvuer B XoRCTPYHPORAHHE OCHOBANMI K PYHAAMENTOR pe3epByapoR

B paiioEAX BevHOHM MEPIJNOTHI H B YCJAOBHIX MOPO3HOTO NYyUEHHA IPYHTOB

3.6.1 Yuer nuxenepHO-TeoMOrHYCCREX M JammadTusix yeaoBnii B ycno-

BUIX BETHOR MEN3I0ThI

3.6.1.1 1Ilpm ppon3poRcTBE M aHANH3E pe3yNLTATOB  HIDKEHEpPHO-
reQnorHMeciHX H3bICKaHMHA Ha INOMAAKE CTPOHTEABCTBA HEOOXOMHMG YIUTHIBATE

H3MEHEHNE CPEHEroIOBEIX TeMIepaTyp B Tonnte rpynta (pucyHox 19).
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l - gesres1sHBIA CNOH; 2 - 30Ha aKKYMYJUIHH; 3 - rpaHHIA 30HEI HYJEBbIX I'OJ(OBBD
AMILIMTY X, 4 - KpUBas JISTHHX TEMIIepatTyp; J - KPHBas 3UMHMX TeMIeparyp; 0 - KpH
Bas CPEIHEroJIoBOH TeMNeparyphl; 7 - HIXKHAA I'PDAHUIIA BEYHOMEP3JLIX TPYHTOB

8 - BEPXHS(A IPaHMiIla BEYHOMED3NBLIX IPYHTOB

Picynok 19 - U3nstenenne CpeiHErooBLIX TeMNEPATYP B TOJIIIE
BCYBOMEPIJIOro 'PynTa

3.6.1.2 Tlpu npousBoucrse HHXEHEPHO-TEONOrHYECKHX H3BICKanni HeobXo-
AUMO OTfpeesiylh CTeHEHb MOPO3HOH IMyYHHUCTOCTH B 3aBHCUMOCTH OT [0Ka3aTens
TeXYUYecTis [) - JUi IIbLUIEBATO-IMHHKUCTRIX IPYHTOB ¥ OT CTENEeHH BIAXHOCTH S, ~ AN

necyaHbIX (rabiuua 9), a 3areM B 3aBUCHMOCTH OT CleleHH MOPO3HOH NYyYUHUCTGCTH

BEJTHYMHY TIOAHA1H JHEBHOR NOBEPXHOCTH rpyHTa (Tabnuya 10).
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Tadomina 9 — Crenenb MOpe3110it NYYHHHRCTOCTH I'PYHTOR

ey’

HanMenoBaHse rpynTa |

XapaKTepucTiKa rPyHTon a N ¢TeNcHil MOPOIHOM

. BY'TRHHCTOCIH
CRIBHOLYYHHUCTHIC

i —

IlsmieBaTo-1 - HuHCTRIE npH [y = 0,5; meckd nnyieparsle M
| mesikne ipu S, 2 0,95

[Teiepato-rimpneteie npu 0,25 < [; < 0,5; necku nruiesa- Cpenueilyyaauctre
Trie ¥ Menkie npua 0,8 < §, < 0,95; xpyunoobnoMoanste ¢
JanoTHETENeM (NAUIEBATO-IIHHHCTEIM, [IECKOM HLUICBATHIM
1 menknMm) bonee 30 % -
ITenerato-raxuucteie npn O< I £0,25; neckn npuieBaTHe Crabonmyannucereie
u menkue npu 0.6 <5, < 0,8; kpynHooGnoMoynsie ¢ 3amois-
uurenem ot 10 no 30 % i |
[Toeparo-rnuancToie npn f;  <0; mecku rpaBenucThie, lpaxiuriecks Hely ToHHCTEIE
KpYUHbIE I CpesHell KPYNHOCTH; IHECKM MeJiKie M NbUIeBa-
e ipu S, < 0,6, a Taroke MECKA MENXHE I IIHUIEBATHIE, CO- |
nepxange Menee 1S5 % no Becy wactmi, pasMepoM He
| xpyunee 0,05 MM; xpynHOOIOMOYHEIE FPYHTEL C 3aII0JIHH-
teneM 5o 10 %, cKanbHEIE HOPOABl;, CHEMEHTUPORAHHEIC
ecyanbie FPYHTH

Taonmuma 10 — 3yanenne o HATHA JTHEBHOM HOBePYNOCTH B 3aBHCHMOCTH
OT cTeneHy MY TMHHCTOCTH

il -

XapaxkrepHcTHKA FPYSTA 10 Iy ienne ]
CYeNeHN MOPO3ZHOM BYUHHICTOCTI __: 32 Ce30H, M '8 % K caomw npomem;ﬂﬁn B2m
CJI&GOH}"IfIHHCTME o 3+7 o 15—315
Cpenseny YMHHCTEIE 1o 10420 510
CHITBEHONY YUHHHCTEIE no 30+50 15325

3.6.1.3 IlnanupoBO'iHBIE pelUeHis IUIOUIAA0K JUIS CTPONTEALCTBA pe3eprya-

pOB, BO3BOMMMEIX B YCIOBHUAX BeUlIOH Mep3NoThl, pa3pabarkBalOTCa ¢ YIETOM Tpe-

Gomauuit BCH [11-83, BHTTT 125-84 u [2].

3.6.1.4 Penped nnoula ki 4Ji CTPOUTENILCTBA PE3EPRYAPOB clieyeT BHIOHpaTh
CTIOKOHHBI} ¢ BBIPAXKEHHBIM 110JIOFFM YKJTOHOM He Gonee 1:5.

3.6.1.5 llenecooOpazHo HCCKOJIBKO pe3epBYapoB, PAMEINEHHBIX 1O OXHOMH
OCH, YCTal{aRIURBATH 4 ILI0TNA/IKe B MEPHAHOBAILHOM HanpPABIEIIHH JINY YMeHbIue-
HHA NpOTpeBa OCHOBAHHI CONTHEYHBIMU TyYaMH.

B ycnopusx pacnpoctTpaHeHns BeTHOH MEPINOTHI INIOIAAKY JUlg PeiepBYapOR

pexkoMeHIYyeTCs pacronarars Ha 0osiee BRICOKHX OTMeTXaX Teppuropnu ckiana. He
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PEKOMEHAYETCst BEIOUPATH JUIA CTPOMTENBCTBA MAOMAAKH Ha KPYTHIX CKIIOHAX, Haj-

NOHME HHLIX Teppacax, B KOTIOBAHaX W TalbBerax.

3.6.1.6 1lpy pacnonoxcHuy INTOIIALKA IS PE3epBYApOB HA CKJ: ¢ ¢ BEPXO-
BOH CTOPOHBI YCTPaMBAIOTCA HATOPHLIE KaHasbl H OLULIIAETCH BOAOOTBOANKBINA 3eM-
IO Bas, OTKOCLI KULOPOro AOIDKHbLI ObTh 3alUHHICHBI 0T Pa3MuiBa IIOBCPXHOCT-

HEIMH BOJaMi H BETPOBON 3PO3HH.

Haropubie kayasbpl 1 BOAOOTBOAHLIC Balbl PaciofaraloTCs Ha PacCTOAHNH HE
Menee 50 Merypos or OMKaRINNX K BuM pe3epsyapoB. B HCKIIOYUTENBHBIX CHYHANX,
KOFAd pe3epByapbl yCTadaBIHBalOTCA Ha KPyThIX cknonax (kpy4e 1:5) cnexye: pe-
HYyCMATpPHBATDL 2 psijla BOACOTBOAHBIX BAJIOB MM HAaropHHX KaHaB C Pa3pEIBAMU Me-
X1y sumn 30+40 Merpos.

3.6.1.7 Pexomenpyercs BO3BOAWUTL pe3epByapsl Ha CHEAYIONIUX IPYHTAX:
[IOTHRIX Mail0 BHAXHAIX IHEOEHHMCTHIX, TdJCYHUKOBBIX, IPaBUAHELX, APECBIHLIX;

IVIOTHBEIX TICCKAX, MEJKIX [IeCKaX, CYNECHX, CYIJIMHKAX M TIUHAaX TBEPUHOH KOHCH-

2
crerEn ¢ Kosdpunuenrom cxamaemoctu ¢ < 0,001 eM™/kr (npu ypoBHe 3aneranus

I'PYHTOBRIX H HAAMEPINOTHRIX BOJ & IiyOuHe 4+5 Merpa).

3.6.1.8 Pcacpsyapsl A Biaskilx (1fOXOrpeBacMuIX) HEPTENPOUYKTOB MAOJIKHEI
pacnojararecs OTUSILHON rpyIioN ¥ Ha pacCTostiuy Apyr or japyra 20+25 meTpos.

Ecny B 0CHOBAIMH pe3epByapa, B 30HE €ro TENNOBOT0 BO3ASHC IBUA, 3ali€1aOT
TPYHTH, BEIBEIBAIOINMG IIPU OTTAMBAHMH MEP3NbIX TPYHTOB abCOMOTHYID MaKCH-
MANBHYH) OCauKky pelepsyapa, NPERBIUAIOMYIO HPERCHBHO AOMYCTHMYIO, NOJDKHEI
OLITH IPOBEHEHL] CNENYIONUE MHKCHEPHO-TEXHUYECKHE MEPONPHATHA:

- YIPH 3aJICFaHAH CKallbHBIX NOpoJ Ha miybute o 3+4 METPOB yaaneHue Cla-
Ooro rpyHtTa M 3aMela €ro TajiniM, HENPOCANOUHHIM MEeCYaHhiM HNH KpynHooHno-

MOYHBIM IPYHTOM, OTCLIITAHHBIM € HOCHOMHEIM YIUIOTHEHHEM;

- Ip¥ 3aIeTaHuM CKabl Mid MAOCKUMEEeMbIX TPYHTOB Ha riybuHax 4 u 6onee

METPOB YCTPOHCTBO yHlaMenTa B BHJIE CBAHHOro pocTBEpKa C NPUMEHEHHEM CRaik-

CTOCK.
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[TpuMmeBeHHe BHCSHUHX CBail, yCToHYUBOCTE KOTOPHIX 3aBUCUT OT IIPOYHOCTH

X CMEPIaHMA € I'PYHTOM BeYHOH MEP3NOTH, JOIYCKAeTCsA TOJNHKO B TeX paionax,

rfe TeMHEepaTypa BEYHOMEP3NOro rPYHTa IpH IKCHNYATallMH pe3eppyapa Oy/ieT He

euliue -1,5°C.

3.6.2 Yxarauns 1o BepTauXaNLU0OH ROC3AKE Pe3CPRYAPOB B YCJORIAX BeY-

HOH MEP3JIOThI

3.6.2.1 BepruxanpHas nocajika Kazemara H pacllONoXKEHHOI0 B HEM pe3eprya-
pa gosxna OpITh TakoH, Tro0B JHHINE pe3lepBYapa, YCTAHORJICHAOO Ha HecyanoH
MIOAYINKE, HAXOJMIOCh Bhitlle OTMETKH JIHeBHOH nosepxnocth (pucyrok 20) juia uc-
IGTHOMERUA NONAJAHHIs TPYHTOBHIX M HAZIMEP3NOTHRIX BOJ[ 10J] CTENKY Ka3emaTa d B
KazeMaTHoe npocrpadcreo. He pexkomMenyiyeTcst Mocazika pesepsyapoB 1a [HOIKax
(Teppacax), pa3paboTaHHKIX HA KPYTRIX CKIOHAX, TAK KaK JIpH TAKOH Hocajke pesep-
RYapoB CO3HAICTCA YCJOBHA JUIS TOCTYIUICHUA IIOBEPXHOCTHEIX M HAMOPHBLIX Hal-
MEP3IMOTHHIX BOJI K CTEHKE Ka3eMaTa H OCHOBAHINO pe3epRyapa (pucyHok 21).

3.6.2.2 I'ny0nny MaxcuMajsHore NPOTANBANNSL MEp3NIcTO IPYHTE TTOA JIHHIEM
Ka3€MaTHOI'0 pe3epByapa, YCTAHOBNEHHOTO HA IOBEPXHOCTH, JIONYCKAETCA Ollpene-
Ts 110 rpaduky H‘a pucyake 22. Ha rpaduke no ocd op/iMinar OTIOKEIIO DOJ0XKe-
HUE TPaHUUE Mep3nbIX nopoj Hox nunnieM pesepsyapa (/,.) 1ocie OCTHBaHHA
npoaykra o 0°C, Ha ocu abciuce - NONOXERUe YPOBHS TPAHMRIE MEP3oro Ipyata
{#,) Ia MOMENT 3an¥Ba pa3orpeThiM HEPTEPONYKTOM.

3.6.2.3 B 1ex cnyvasx, korsia Be4HOMepUIHIH NTecHanbil Mt TNHHHCTRE MPYHT
aajieracT Ha pacCTOAHMM 3 MeTpa u Oosiee OT AHHINA KA3eMaTHOrO pe3epryapa, BO3-
MOXKHO JONYCTHTS NPOTAUBAHHE IO/ Pe3epByapoOM Mep3siono rpyHra ua raybusy no
I MeTpa nipy ycnosuu, 4ro abcoroTHad ocajika He OyZieT npersiiuarsk npelieabHe Jo-
nyctumyio. Tlpa pacctosspi Mexy AHHIEM KAa3eMAaTHOIO pe3epryapa CO CBETbIM

RePTENPONYKTOM B BepxHell rpanniled BewHOI MepinoTh Ooiee 5 MeTpoB NpHTaK-

BAHHE MEPIJIOFO TPYINa B HepHojl NCTHBANIL HePTEUPOIYyKTa HE DPOHCXOJMT.
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I - MeranmuiecKkoe AHRMIE; 2 - rEapodobEsE TPYHET - 150 MM (CpeaHss TOormMEa); 3 - Xene3o0eTOHRZY IIHTE -
200-300 Mm; 4 - THOPOK3ONAIMS; S5 - SeToRHAY [IOATOTOBKA ~ 100 MM; 6 - TPABEHAHBIY HIM 11eCYaHO-TPaBUiHEIl Cloi

300 My 7 - neCUaHBNE WM cynecyamnlii BhpaBHYBAIOINHE CIoH - 150-200 MM; 8 - eCTECTBCHHAS BEPXHAS IPaHHua
BETHOMEP3JIOr0 I'PYHTa

Prcyaok 20 - Cxema H23eMHOM N0CRAKE KR3EMATHOTO pesepByapz E2 BEYHOMEDPINLIX I'PYERTAX
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Prcynox 21 - Ciema ¢TOKa NOBEPXHAOCTHOH H H3AMEDP3IOTHOH BOABI K Ka3eMATaM .
Pl
Eh- 3

4K
Cle
=T
& -
Lid




34 01-03

BTl

68

4 6 h'tlu M

1 - mmnaa npu praxnaocta 20 %; 2 - necox upH Bnaxuoctn 20%; 3 - necok npu
praxnoctu 10%

Pucynox 22 - I'padur fna oupeneseys riayoanni MPOTAUBAHUS
BEYHOMEP3II0ro IPYHTa B0/ Pe3epByapons

3.6.2.4 YcrpoiicTRO CIIONIHOMN Kene300€TonHOl NNUTEL NI0J1 JAHKLEM pe3ep-
Byapa U CTEHKOH KazeMara peKoMeliyercs M)A YMEHBUICHHS BIHUAHUA HEpaBlIOMep-

HbIX OCaJOK M JedopMalyi pezepByapa Npy NPOTaHBAHMH IPYHTOB U CEHCMHUYECKUX
BO3AECHACTBUAX.

3.6.2.5 llpu crpourenverBe KaseMaTHOIMO pesepRyapa Ha Mepsliblx IpyHTrax,
AKX HeAONYCTHMBIE TP OTTauBaHNK OCAAKH, €10 CHEeNYST PAZMEIlATE IIPeUMYy-

HIECTBEHHO Ha cBailHoM QyHMaMeHTe ¢ ONUpanneM CBail HA CKanbHblc WIH Mano-
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cxumaemeie rpydThl. Bo li3fexaune nomananus BOAR B OpPOCTPaHCTRO HOJ, pe3ep-

BYapoM CIeAyeT CO3HATH Noj xenezoberomoit mnroii B obpanopauneM yKJIOH (10~
pepxuocta [ = 0,015+0,02 v orcEInaTh APEHAXKHYIO IPABUHANO-IIECYAHYIO ITPOCIOAKY
[10J[ pe3epByapoM U B ocHOBaHuu obsanoparing (pucynok 23). I nybnna norpyxennsa
craii B YCTOMUMBEIL IPyHT Nomxua OBITh BHe Menee 4 MeTpoB.

3.6.2.6 Ilpu oTKpHITOII YCTAHOBKE PE3epPBYApOB C HENOJAOrPEBAacMBIMH CBET-
neiMd He@TeupoAYKTaMHi B paflOHaX 3aneraHys BewHoil Mep3l01sl JOTTYCKAeTCsa Yo-
TRHABMABATE MX HA TENNO3AMATIRIE TPYBHTOBHIE DOAYINKH fpucynok 24). Bricoty

noxyiuky f,, cnejyer onpenenena no Gopmyne
H,, =13-dy, (121)
rue cy - MaKCHMaspHas 1 O1HA Ce30HHOIO OTTAMBaBHA TPYHTA,

{Ipu 37OM OIKHO BHINONNATECH yenoBye 2 <H < 3 MeTpos.

Eciu cnabpiid rpyHT €CTeCTBEHHOIO OCHOBaHHA MMEEeT MOAylieM nedopMaliiiy
E, menee 20 Kre/cM’ Mnv OTHOCHM IENBHYI HpocanodHocTh Oonbeine 0,1 cnesiyer ero
3aMEHATH Ha TIyOouHy 2+3 MeTpa MallOCKWMAEMEIM, HETYUHHHCTHIM I'DYHTOM, OT-
CLIIKY IPYHTA CAeJYeT IIPOH3BOABTE HAa 3aMOPOXEHIOE OCHOBAHNE.

3.6.2.7 B xadecTBe Mareprana [N OTCHINKHM TOJYHIEK PEKOMEHJTYETCH HC-
NoJB3I0BAHHE OTTANBIIETO IECYAHOTO, CYHECHARHOY0, CYTMUHHICTOrQ, TpaBMitHoro, ra-
EYHOIe I'PYHTOB, COAEPKALMY PACTUTENhHbBIe OCTATKR B KonnvecTre He Gonee 3 %.
OOfmee KOIMYLCTBO NHUJICBATEIX H [MRHUCTBIX YACTHI B FPYHTE NOAYIIKH HE MOJDKHO
apespiathk 10 %. He ponyckaetcs ncnons3opamme Juist yorpolicTsa NONYIHNKH 06-
NoMKOB KaMus KpynHee 10 cMm B nonepeunnxe.

Hpa MCHONb3OBaHMH MECTHBIX IPYBTOB OHH JAOJDKHBEI UMETH OITTUMANIBHYIO

BIAKHOCTE: JUIA IEOEeHHCToro, rajieyHoro, Necyayo-rpaBmiinoro rpynrta - 3+5 %;

7 0y

AN [ECKOB cpeie M KpynHosepauctslX 3+10 %; nns neckoB MenxkozepHHCTHIX

10+12 %; cynecuansle H CYTIWHUCTEIE TPYHTEI CHEYET NCHONL30BaTh IPH BIAXKHO-

cTR o 20 %.
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1 - naumme; 2 - runpododueii rpyat - 1004150 My 3 - xenezoberonsas ruTe; 4 - Bo3EYIIHELE 3a30p - 1000+1500 mm;
5 - rpasuitRO-TIECTaHas cMech - 300 My 6 - MenTKei Mecok miH cynecs - 150 Mu; 7 - YINoTHERHBIE TPYRT ~ 250 MM; & - -
HYHBIH 3aMOK WA FAApoobHE rpyHT; O - KEene3008TOHHax AaBeCHas MarelNs; 10 - xawa s eCTECTBCHHOM BEHTHIIIHA

Pacynox 23 - Cxema YCTRROBKH Ka3€MATHOrC De3epeyapa Kg ¢1a0blX I'PDYHTAX B YCIOBHAX BeYHOH Mep3JioTh!
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1 - naame; 2 - rappodobseid rpywr 100-150 mm; 3 - xeneszoberouman wnmra
200-400 mn; 4 ~ necuaHas wiM cynecyanas noaymxa 2000-3000 mym; 5 - pepxuss
rpaHya BEYHOMEPINoro FPYHTa; 6 - MOmEHH e IO CloI0 Topda HiIM MXa

Pucynox 24 - CxeMa yerauorKy HenoxoiPeBRcMoro peicpryapa
HE TENAOIAN(UTHON FPYHTOBOM oMY K

3.6.2.8 Orkocel cneRyeT MOKPHEBATE TEILIOAAOHAPYIONIM CROeM TONNUHOMN
He mexee 20 oM U3 Topa, ACPHA MIM MXa ¢ MOIISHHEM HO HOBEPXHOCTH HIIH 3aCkHII-
ko B3 meOus wirn rpaspd. Ilnpuny orkocos caenyer opaunmars ne Mexdee 1,3 MeT-
pon, 2 yiuion orkoca ne 6onee 1:2. Ha nopepruocTi NORymxs Jiourken OLITh YI0XKEH
IAIPOM3OIHPYONIH caoli ¢ yKnosoM 2+3 % OT HeRTpa oy KM,

3.6.2.9 Pe3epnyapsl jum Bx3kuk wpedreuponyiron, mpelyionive noforpena, a
TAKKE, ROIBOAMMEIE HAa CHAORIX wnu weycToHIHBEIX [IPHM OTTayBaliy IPYHTAX, Ce-

AyeT YCTaHaBiuBarh HA CBARHEIX QyHAGMEHTAX, ¢ YCTPOUCTROM BEHTHIRPYEMOTo

TIPOCTPAHCTRA NOJ pe3epByapoMm, BricoToll nopaika | Merpa (pucynox 25).



MO PD

| — TepMOMBONAUMA KPLIIM;, 2 — TEPMOUIOIALMA CYEHKH; 3 - TEPMOU30NALHA ~ Ke-
pamsui1o0eron 250-300 mM; 4 - xenesobe1oHnag nnura; 5 - cpadueil QyHyuament;
6 - TIOBEPXHOCTL BEYHOMEP3JIOrO I'pyHTa; 7 - BO3NYINHBIA 3a30p; 8 - necuadas 3achili-
Kka - 400 MM

Pucynox 25 — CxeMa yCT4HOBKH pe3epByapa HA BEYHOMED3JbIX IPYRTAX

3.6.3 Pucuer pyuaaMenToB pe3sepByapoB ua Bo3jeHcTBHE MOPO3HOro HY-

SCHHNN

3.6.3.1 B $yugamentax, 3arny0naeHHEIX TOALRKO B TONHLY HEATEILHOIO CHO,
CUJIBI MOPO3HOTO IyueHUst BO3ACHCTBYIOT 1ia OOKOBLIE TIGBEPXHOCTH KOHCTPyKUMH H
Ha ee nojonaiBy (pUCcyHOK 26a). B dyHaMeHTax, HiKHAA YacTh KOTOPIX 3ariydnexa
B TOJMIIY BEYHOMEPIJIBIX IPYHTOB (PHCYHOK 260), kacaTeabdble CUIBt yUeHHS HeH-

CTBYIOT TOJILKO Ha DOKOBBLIX TIOBEPXHOCTHX.
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] - pesTenkHbIH CHOH; 2 - TANRIH IPYHT; 3 - BEeYHOMEP3NEIA MyHT; 4 - rpanyLa nes-

TEeJILHOTO CJION MPYHTA
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I - HEMIYYHHHNCTEIR TPYHT; 2 ~ NYMMHUCTE IpYNT; 3 - Matag rnvna - 0,2 M

Pucynox 26 - CxeMbl K pacrieTy KOHCTPYKIG Ha Bo3neiicTBNE CHI
MOPO3IHOI0 Ny enHs
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HPH OTCYTCTBHH OIILITHBIX HRAaHHBIX O BCIHYHWHAX YNENLHBIX CUJI MODO3HOI0

INY49eHU S X JIOIYyCKae1ca onpenesaTs o rabmmam {1 1 12,

Tabnnana 11 — 3pauenne KacaTeibHBIX K NOBEPXHOCTH CHI MOPO3HOro My-
YeH N

Beyunnwr 7y, Klla (kre/em?) npu

Crenent MOpPo3HOIl
raybuie ce30HMOre npoMep3auua-oTranBaung, dy, M

Y HHHCTOCTH 1 —
3
| 1. Canpronyumimcrrie 1 130(1,3) o) |90 (0,9)
2. CpeiHeny JHHHCL LIS T 100 (1,0) 90(0,9) 70 (0.7) N
3. CnabonyunHucTrie 80 (0.,8) 70 (0,7) 50 (0,5) |

B rabimue 11 3navdenns 1z, nansl ans neobpadorandoi 6eTouHo#l nosepxo-

CTH HECYHINX 3JICMECHTOB.

Tabmuna 12 — 3navende HopMAJLHLIX K MOBEPXHOCTH CHJI MOPO3HOIo ny-
YEeNHH

Bensunnn Pgy, , Klla (krefem’) HpU NPOMEP3AHHM TPYHTA HILKE |

| Crenent MOPOINOE
HoxOMIBLI pyuaaMenTa Ha 1M, IPH pasmMepax ROJOUIBLL, CM

Ny SHIREToes 50x50 0% T00x100 150x150 |
CHIIEHOTLY UHHUC] bie 600 (6,0) 1 400 (4,0) 300 (3,0) 200 (2,0)
CpeHeNy YMHUC rbie 500 (5,0) 300 (3,0) 200 (2,0) 100 (1,0)
Craborysmumcrsie | 400 (4,0) } 2002,00 | 100(1,0) | :

Ilpm Tomunune ciiog npoMep3ainst HHKE NOLOMBE PyHgaMenTa, OTIUYHOMN OT
1 MmeTpa, 3HAYCHUE Py, H3IMEHseTCS NPOTIOPHUOHANBHO YBEIMYEHHUIO WIH YMeHbHIe-
HUI0 TOJNUMHLY CJIOS IIPOMEP3auns, Ho He 6oxee ueM B 1,5 paza.

3.6.3.2 Ilpu orcyTciBHH OMNMBITHBIX ABHHBIX pacdYeTHas yiejlbHas KacaTeahbHas
CHJIA CABHTA IO NIOBEPXHOCTH cMep3anus R, MOXET onpeAenarsesa no rabmune 13.

Tabnuna 13 — 3nasdcHne yaeibHolH KacarellbHOH CHIILI CABHIA B 3aBHCH-
MOCTHM OT BHAA IPYHITA

 3uavenue R, Kre/em” llpi! Temucparype, °C

Lpyursl e T 0 T 15 T 20 -25 ~35 -40 -60 8,0 T-10,0
Iemesato- | 0,6 | 0,1 | 1.3 | 1,5 34 | 3.8
FJIMHHCTHIC

f“*4,4 5,0 [

| ecuanvie | 0.8 1,3 [ 16 | 20
3.6.3.3 YcroiiuusocTs GyHAAMEHTOB, 3armyONeHBEIX B IPYHT Kak Ha pHCYHKE

m

M

26a, Ha AcHcTBHE CHII MOPO3BOro nyyerns [3] cnenyet nuposepysts 11o popmye

Tjh“hf } pﬂl‘df 50,9(}?{: -} PC)‘-' (122)
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rie 7 m- pacucTHas YACHbHAS KaCaTEN6HAA CUna My TCHHS,

u - HepuMeTp cedeuns (pyHaMeHTa;
h, - PacteTHas TONLMHA CIOA 1Y THIHCTOrO IPYRTA;
p g, - bacueTHas y/lenpHas HOpMalbHas cusia Iy 1eHus;
Ay - 1UIOWANB NONOUIBEI dbyHaamenTa;

F. - wnarpy3ka Ha QyHnjaMeHT;

P.- cobcTBennAbBif Bec PylamMenTa.

3.6.3.4 YcroitmBocts QyHIaMeHTOB, 3arityOJICHHLIX B [PYHT KaK Ha PHCYHKE

266, #a neiicrsue CHN MOPO3HOIO nydeRnd [3] cnenyer npopepaTs 1o Gopmyie

7 gtih, <O9(R by 4 P4 F,), (123)
rpe Ra f " pacdeTHan yACApHaw KacaTenbHasd Cuaa CABRNra 1o noBCPXHOCTH
cMep3aHns;

hy - rnyOnHa 3a/ienka QyHIaMeHTa B BeIIOMep3nbii Ipy .
ITpu rnyGokoit 3aaenke PyrpaMeHTa B BEeHHOMEP3NHIHA IPYHT B CcUeHMH (yH-

IAMEHTA MOXET BOIHAKHYTH PACTATHRAION[EE YCHITHE, OTPEfeeMOe TIO (PopMy e
N, :rjhuf?f ~-F, P, (124)
roe P, - sec fyHnaMenTa BEIE CEYSHNA, ITI€ MOKEeT BOSHHKHYTh PACTXCHHE.

3.6.3.5 Pacuer CTE€HHI Ka3eMara pe3epryapa pa JICHCTBHE CHJI MOPO3HOIO IIy-

qenus (pUCYyHoK 27) cnenyer BEIORHSTE 10 GopMylie

r_ﬂt}:{wb + ffbpﬂl < 0,9(p50 -+ Pco + p“y- - fpb}/sahg)l (125)
rne I1, ~ BBICOTA CTEHBI Ka3zeMara ¢ yHIAMEHTOM,
b - pacuerHad HIHPHHA CTEHBI;

! , - WUPIHA NOAOIUBEI ¢ yHmamMenTa;

Pso - BEC IPYHTOBOW NPU3MBS HAJ| PACICTHLIM YUACTKOM CTEHBI,
Deo - HATPY3Ka, [ICpegaBacMast OT NOKPHITAS Ka3eMaTa;
Py~ COOCTBEHHBIH BEC PACIeTHOIO y9aCTKa CTEHBI,

{ , - TWMpuHa BRICTYIA (Y HIAMERTa;

%, - ODBEMIIBIH BEC IPYHTOBOH 3aCHIITKH;

h, - BBICOTA 3aCHLINKH Hal (pyHIaMEHTOM.
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Pucynoxr 27 - Cxema K pacqdery CTEHKH KaleMaTa Ha BO3je#icTBAE CHI IyYeHH s

3.6.4 MepoupHarua HO CHHKEHHIO HWIH HCKIIOYMEeHHUI0 BO3AcHCTBHA

YACALHBIX KACATeNLHbIX CHI OT MOPO3HOro NyYesist FPYHTOR HA HOBEPXOCTE

dyngaMeHTa pesepisy « POB

3.6.4.1 ITpu KOHCTPYUPOBaHHM cBaHHLIX (YHIAMEHTOB pPEe3epRYApa UM CHil-
XEHUA BO3ACHCTBHS K4CATEHBHBIX CHIJI MOPO3HOI'0 IYYEHUs PEKOMEHYETCH CBaM 34a-

riay6ndaTs B BeHHOMEpP3bii CPYHT (pucyliok 260).

3.6.4.2 Bo u3bexauue BRIyYHBaHUd QyHIaMCHTa pe3epByapa M Crellbl Kaze-
MaTa Mo ACHCTBHEM HOPMAMBHEIX Citit MOPO3ROrO MYMeSHUSA NOA NOAOWBOH dyHAa-

MeHTa peKOMeHayeTcs BHINONHATE Oy(epHbIil CIOH M3 HENYYHHNCIOIO TPYHTa TOJ-

nmHo# 100+120 cm (pucynok 268). [Ins ycrpoiictsa bydepHoro crios peKoMeHyeT-
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cs HCHONE30BAHHE VIUIOTHEHHOTO CpeJHe3epPHHCTOro N KPpYITHO3EPHUCTOr0 MeCKa,

77 BCTI

[eCYAno-rpaBMiiHOro, PaBHHIOro, rajleyHoro mwid webenicToro Hemy4YnHHCTOro
rpysra. Ecin noayiuka orceiliana 113 pieOns, rpaBus Wid rainbKH, B €€ BepXHel Jac-
TH OTCHINAETCS BEIPABHUBAIOUINIT CJIOH 1tecka TonmuHoit 20<-30 cm.

3.6.4.3 Ina ymeHslICHHS HEPAaBHOMEPHEIX 0Ca/l0K H AcpopMalHii pe3epByapa,
BCIEACTBHE BO3IMOXKHOI'O HEPABHOMEDPHOTrO IyueHHs IPYHTa, peKOMeHJyercs ycCT-
POWUCTRO TION AHMILEM pe3epnyapa CIUIOUIHOH Kene300eTOHHOH TUIHTHL, PAColio-

KEHHOM Ha TORYUIKE, OTCBINMAHHON H3 HEIYUHHHCTOrO TPYyHTA.

3.6.4.4 CHmwxeHne BeNHYHHBl YJISNBHBIX KacaTeNbHRIX CHJI, BBIITYYHBAIOUINX
CTEHY Ka3eMAaTa BCIEICTBHE CMep3aHus €€ MOBEPXHOCTH ¢ FPYHTOM, JIOCTHTACTCA:

~ BKJIJOYeHHeM B OOBANIOBKY KazeMara, HelocpeCTBEHHO TPUMBIKAIOIEro K
CTeHE, HENYYHUHCTOrO HJH CJIabonyIHHECTOro rpyura (pucynox 20B);

~ YMEHBUICHHEM ITPOMHOCTH CMEpP3aHHS [PYHTA ¢ HAPYKHOH ITOBEPXHOCTHIO
CTEHBI KazeMaTta HaHeCeHeM NpoTHBONYYHHUCTEIX rokpeitHit (BAM-3, bAM-4);

-~ MPUJAHAEM HAPYXHOR [TOBEPXHOCTH CTCHEI Ka3zeMaTa yKJIOHa (pucyHox 26r).
YIJIOH noa yriaoMm 1,5° cHHXaeT KacaTeilbHble CUJibl MOPO3HOIO BBIIY9HBAHMS B
2 pa3a;

- 00epPTKOM HapyXHOH NOBEPXHOCTH CTeHEB! Ka3eMmara Opi30JieM, TOJMHBUHHII-
XAOPHIHBIM INIACTHKATOM WIIH BYMS CIIOAMHK pyDepousa.

3.6.4.5 Jina nprcniocobnenns CTensl KajeMara K BO3MOKHBIM HEpaBHOMEPHBIM
aepopMalMaM TPYHTa OCHOBAHHS Ha CHILHONMYYHHHCTHIX TPYHTAX B YPOBHE Bepxa
GyHOAMEHTa K BEpPXa CTEHBI CHEAYET OpeslycMatpuBaThk CIUVIONIHOM MOHOJIHTHBIN
KeNe300eTOHHbIIl  MoAC, MIMpUHOl He MeHee TONUIMHK CTeHBl, BHICOTOI
0,15+0,2 meTpos. Knacc 6erona nosca se menee B20.

3.6.4.6 Pexomennyercs creny kazeMara npH CTPOMTENHCTBE HA [YTUHHCTBIX
TPYHTaX B YCIIOBHAX 3ajleraHis BeIHOH Mep3INoTHl BRINONNATE U3 cOOpHEBIX Xeneso-
OETOHHEIX 3JIEMEHTOB HIIH B MOHOJMIMTHOM Xetezoberone. CEOpHEIe CTEHOBRIE Xelie-

300€TOHHBIE 3IEMEATHI JIOTKHbI MOHTHPOBATRCSA € YCTAHOBKOI Ha pacTROp MAPKH He

meHee M100.
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4 Pacqer i KOHCTPYHPOBaHHe FOPHSOHTANLHLIX IMJIHHAPHYCCKHX peiep-

BCil 78

Byapos

4.1 Pacuer Ha3eMIbIX TOPH3OHTANLHBIX HHJAHHAPHYECKHX pPe3epBYApPOS

H3 CYATHYCCKY) HAYPY3KY
4.1.1 Pacuyer HazemMHLIX pelepByapoB

4.1.1.1 HazeMuible TOpr30oATANLHBLIE pe3epBYaphl pacCUMTRHIBAIOT HA I'MAPOCTa-
THYECKOE JIABJICHHE O BeCa XUAKOCTH, BO3MOXCROE W3OBITOUIIOE JAaBICHHC BHYTPH
pesepsyapa H BakyyM. CoOCTBEHHBIM BECOM PE3E€pRyapa NOAYyCKaeTes npeuedpes.

4.1.1.2 Hpu pacyeie peseppyapa ciejyeT UCTIONL30BATE CREAYIOMUE 3HAYCHNS

KO2QHIHenTOB HaJeXHOCTH 0 HArpy3ke. OT THIPOCTaTHYECKOro JNaBNEHMS
¥ r1 = 1,1; 0T W3DBITOYHOTO HaBneHns u BaKyyMa - y o, = 1,2.

HanpsokeHHst B credke pesepByapa OT BUY1pPEHHEr0 H3OBITOYHOIC [aBJicHUA

niy pakyyma B coorsercteud ¢ I'OCT 14249 cienyer onpenenats 1o Gopmyiam:

~ MEPUANOHATIBHOEC
-
O Er 2 ; (126)
2t
- KONBIECBOE
,
o _Pe'7ra (127)
y. 3
H
rae p,- PpacierHoe U30RITOUHOE NaBJIeiiHe,

f - 1peOyeMasd TOJINYHA CTEHKH, oTpeaensemasn 1o hopMylie

I —= pp i.": 7f2_, {123)
Rwy

rie Rwy.. pacHeTHOEe CONPOTUBICHUE CTHIKOBBLIX CBApPHBLIX COELMHEHHH CXa-
THIO, PACTSKCHIIO W M3rudy 10 peseny TeKy4eCTH.
4.1.1.3 Kopnyc ropy3oHTanLHOTO pe3epByapa, 3dflONHESHHBIA XHAKUM tipo-

AYKTOM ¥ YCTAHOBJIECHHILIN Ha offopss, pabdoTaeT Ha N3rud xak ABYXKOHCONLHas Dajl-
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Ka, 3arpyKCHHAL PABHOMEPHO pacnpefieieHHoi narpy3koil. OnmraMalisioe pacnoo-

KEHME OIOPp ONMPEACHACTCA U2 paseHCcTRad ONOPHLIX H HPOJETHONO MOMCIITOR.

1lpu onTHMANLHOM pPACTIONOKEHHH ARYX OI0Op MaKCHMAaJIbHbie n3rubaroupe

MOMEHTEI Ha,T OIIOPaMH | B cepesiitHe NPoJieTa ciieflyeT OnpelieNnsts o (popmyse

M, =0062ql, (129)
rae o - ONTHMaNRHOE pacCTOSHHE MEXAY onopamu, pasHoe [, =0,586/,
V
(I. = 5" - pacveTHas JUIMHa pe3epByapa);
714
.- O7 4 | (130)
[."'
FAe Q - Bec pe3depByapa ¢ IPOAYKTOM.

Maxcumansioe Hanpsbxeniie B CTeHKe peseppyapa oT 0anonoro u3ruda xop-

yca oripenenserca no gopmyne

M

o) =%, (131)
/1 8}
r/ie { - TOJIIAHA CTEHKH pe3epRyapa.

4.1.1.4 Crepxan AB u BC tpeyroassoit juadparmsl (pucynox 28) UCHBITHI-

BalOT HANPMKEHHE CXaTHA, a crepxeus AC - pacTspxene. YCHIHA B 9THX CTEPXKIAX

(npm yrie oxsara Koptyca - 90°) onpenensiorcest 1o gopMynam

(132)

!

N o =069y, 10, | (133)
rae ¥, - YAETbHBI BEC JKHIKOTO UPOMYKTA.

Maxcamansipiil #3rnfaroinuii MOMENT B KOJbLiE XKECTKOCTH, IIONKPEIUIEHHOM

Tpeyroyibnod auadparmoii, cneyer onpenensts 110 GopMyie

M, =-0,031y ,r’/ (134)

r
HopmaneHast ciina B Konbie XeCTKOCTH ¢ TpeyroiisHo# auadparmoii onpeye-

ngercs no Gpopmyiie
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N, =-0,157y,r%¢, . (135)
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Pucynox 28 - Cxema YCTAHOBKH FOPH3OHTANBHOrO PelepByapa HA /IBe ONOPL!

MoMeHT 1 RopManbhas CliJia BOCHPHHUMAIOTCA CEYEHHEM, COCTONIMM U3 Ce-

JEHHUS KOJIbLA MCCTKOCTH ¥ Y4acTKa CTEHKM pesepByapa (pucyHok 29).

|

e iy

L]

] - KOABLLO JKECTKOCTYH; 2 - CTeHKa pe3epByapa

Pucynok 29 - Pacdernoe ceuenme KoiLNa HeCTKOCTH

4.1.1.5 Hanpsskeuuss B KOHUYECKOM J(HHLLE, HAMPYKEHHOM H30LITOMHbIM AdR-
JICHUEM BHYTPH pe3epByapa, clefyeT onpeaelsTs 1o GpopMyJiaM:
- MEPHAHOHAJILHOE

_ PV (136)
sz COSIB !

0y
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Py
o, TP , (137)
ty, cos f3
e - yroi Mexny oOpazyromeii KoHyca i ero oCkio;

r; ~ papgnyc oboy0UKH B pacueTHoM cedenus (pacyHok 30);

fp ~ TOMUINHA CICHKW NHULIA.

(0,1670,15)

Pucynok 30 - Cxema k pacuyeTy nNpoHOCTH KONPYECKOr0 HHINA

4.1.1.6 YCTOHYMBOCTE CTEHKH CHEYET NPOBEPATH 1o opMyJie

<1, (133)
T o2 Jcr}

TAC 02 = KOILUEBOE CXKHMAIOIEe HANPIKEHUE B CTEHKE pesepByapa 1npH Ba-

KyyMme, onpeaensietcs uo dhopmyne (127);
oy - CKHMaloIiee HaNpsDKeHie, BO3JWHMKalouee BAONL ofpasyrouei
CTEHKH, onpezensercd 1o popmyine (126);

O .1 - KPHTHYECKOE HanpsDKenue B CTEHKe NpH CXaTHH BAonb ofpaszyio-

X,

Kparudeckoe HanpskeHue B WHIFHJIpHYeckoil obomouke npH Bo3neHCTBUH

BAKYyMa cJieflyeT orpenensiTh 1o HpopmMyiie
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oy = 0,55 |5, (139)
L, \Vr
rae 4 ;- PAaCcCTOAHHE MCKAY KONLIAMH SKECTKOCTH.

4.1.1.7 lluroHgas peak1usHag Harpyska, IpHXOAdIaics Ha KONbIO WECTKOCTH

HA OIIOPHOH NOBEPXHOCTH, ONPEASNASTCA IO POPMYIIe

-9 (140)
2Dsinga

e D~ JiaMerp pe3epryapa;

¢

() - obosnayenue To xe, uro B hopmye (130);

o - [IOJIOBHHA YTJia 0XBaTa Kopiyca pesepByapa ceyloBoH ONOpOH.

[TIpy o= 45° norodxas peakTHBHAS HAIPY3Ka olpede/siercd no opmyne

Pf — Q * (141)
1,4D
Kpurydgecky1o qarpysky P, cnenyer onpefenarsb no popmylie
P,=8 EJ;” . (142)
Y

riae Jy -~ MOMEHT HHEPIUH CEYEeHH KOJBLIA XKECTKOCTH M YUacTKa CTEHKH peiepByapa
mupuno# 30f (pucynox 29) oTHocuTensLHO ocu X-X.

Y ¢TOR4YHBOCTH KONBIA XKECTKOCTH IPOBEPSAETCS 11ICX0A H3 YCI0BHA
P 25P, (143)

Ipumep pacdera pezepBYapos 110 seIlleyKa3aniofl MeTOMUKE NPHBEACH B |3 ].

4.2 Pacyer ye{anoBJAEHMLIX B VYPYHT rOPHIOHTAALHLIX LHMIAHHAPHYECKHX

pe3epBYAPOB HA CTATHYECKY I MATPYIKY

4.2.1 Pacqer pelepByapoB Ha HPOYHOCTEL OT AaBjielHsd rPpyHTOBOH 3aChin-

KH H 2KHAKOTO NPOAYKTA

4.2.1.1 OnTHMaibldd BhiCOTa IPYHTOBOM 3aCHINTKH Hall pe3epByapoM OIpEAe-

ngeTCs o GOpMyne
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e ¢y - YO BHYTPEHHEIO TPCHHA IPYHTH.

PexoMenayercs NPHHAMATH BLICOTY 3aCHITIKK HaJj Bepxmeil oOpasylouneil ue
menee 0,5+0,8 MeTpoOB.
4,2.1.2 VRTEHCHBHOCTh BEPTHKANLHOIO [NABJCHHA IPYHTOBOH 3aChliIKH HA
BepXHI0IO 00pa3ylomyIo CTEHKH pe3epByapa ONpeleiseTcy 1o popMyJie
Pv:ysaffryf’ (145)
rae Vo - YHEIbHBIN BEC rPYHTOBON 3aCHINKY,;

[1, - paccTosiHAE OT NOBEpXHOCTH 3aChINKH 110 CTCHKH,
Y- KOPpOUIHENT HAJEKHOCTH 110 HArpys3ke OT rpYHTOBOH 3acChINKH,
paBumit 1,15.
HMHTeHCHBHOCTL TMOPHM3OHATANLHONO JaBienis rpydra na OokoBYyI0 o0pasyio-

INy30 LFJIHHAPHYECKOM CTeHKY onpefensercs no hopmyne

Py = rso(H, + g’ (45" = 20y . (146)

roe ¥ -  pajMyc pesepByapa;

Qg - yrojl BHYTPEHHETO TpeHHN I'PYyHTA.

4.2.1.3 Pacuer ycuinii npoussoautcs 8 Toukax A, B, C (pncysox 31).

!-1

- h v, iif’z 2’“
I R A
L/S i, i,r i. E,r/ 1 iél‘/ 1
la ; la 1y L
-iq

| - KONBLIO KECTKOCTH; 2 - CTEpKEeHb TPeYroNibHoH anatpparmel, 3 - FPyHTOBas 3a-
ChITIKA; 4 -rrecuanas oayIluka; 5 - yropHoe KoJbHO

Preynox 31 - CxeMa yeranosxn ropu3oHTalbliOre pe3eppyapa 8 rpyur
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Konsuesrie H3rubaromue MOMEHTHI H HOPMAaNBHEIE CHJEI B CTEUKE MEXKIY

BCLI 84

KOJIBIIAMY JKECTKOCTH, YCHAEHHBIMH JnadparMaMu, oripeeisaiorcs 1o GopMyiaM.

- OT JIaBJIeHHS TPYHTOBOU 3aChIIKU

M 4., = 0,378 Gon(P, ~ 0,661P, + 0,176y )b, (147)
My, =0,286r’Gyn(P, — 0,874P, + 0,110y,,r)b, (148)
M., =-0,294r°Gyn(P, - 0,850P, + 0,171y, r)b, (149)
N ;. =-0,08/(P, +12,50P, + 1,23y r)b, (150)
Ny, =-0,08r(12,5P, — P, + 0,45y ,,r)b, (151)
Neso =-1(B, + 0,2y, r}b; (152)

- OT Bevd AHAKOCTH P HANOJIHCHHWYH PE3CpByapa
Mo =0,134m 7y ,Gyb, (153)
My, =0073m"y ,Gnb, (154)
Me g = -0,0847r 3ypG277b : (155)
Ny =-041mry b, (156)
Npe =0226m7%y b, (157)
Nio = 0,0697r°y ,b. (158)

B dopmymax (147+158):
b - IMpHHA PACYETHOrO CEMEHHA CTeHKH BIOJIL 00pa3yIoILe;
r - pajdyc UHITHHIAPHISCKOH CTEHKH,

G, - ko3dduiMEHT, YIUTHIBAIOUIME CHHIKeHHE KOJIbUEBOro usrnbdaioule-
ro MOMEHTA B CTEHKE B PE3YyJITaTe PeaKkTHBHOIO (JIaCCHBHOTO) CO-
NPOTHUBJIEHHS T PYHTOBOH 3aCBITKH NEPEMELICHHIM CTEHKH:

1 .
LSCk?4
Et},

G, = (159)

X

] +
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MOJIYRE YUPYTOCTH CTAIIH,

s - IIPUBEJIEHHAd TONI{MHA CTEHKH B KOJBLUEBOM HalpaBiaeHud (0Oe3

y1eTa KEeCTKOCTH AHa]parmel), onpeaeaaemas 110 gopmyne

127, (160)

[ r = )

€] '\ gd

(‘}d - PACCTOAHHEC MeH Y KOJILITaMH YKCCTKOCTH,

MOMEHT HIEepHHu CCYCHUA, COCTOAECIO U3 HONEPEIHOI'0 CCYCHHA

KOALHA XKECTKOCTH U NMPHMBIKAIOIUETO K HEMY YYACTKA CTCHKHM -

PHHOM, paBtoii PACCTOSHHIO MEXTY KOIBLEAMH XeCTKOCTH - { ,, OT-
HOCHTEJIBHO HeHTpanrwoi ocH BCEro 3Toro celienus (pucyuox 32);

KO3 QUUHEHT HOCTENH IPYIITA, onpeenseMsiii no popmyine

E.S'G
r(1 )

MOAYNE AehopMaLIAN TPYHTA MPH CKATHH CTAaTHUECKOM HATPY3KO,

(161)

C’k“

11, ~ Koopduiient Ilyaccona ang rpyHra;

KO3 hHLWeNnT, YUHTRIBAIOUIHNE CHIDKEHHE KOJLIESBOIO MOMEHTa B
CTeHKe H3-3a HafidHAg B pPe3epRyape KoJel[ KEeCTKOCTH, YCHIIEHHbIX

anapparmami.  UlpH  paccTosumda  MeXAy KogbllaMH  paBHOM

(1+1,5y Beinumnna 77 n3mensercs B npenenax (,15+0,25. Tlpn

Ir<f{ , <1,5- Bennuuna 77 onpeeNaeTCs MO HHTEPTIONALHA.

ek e GO U B T R T W e o e e e g g SN W Gl B e sl R i e e P e ey g g el A e e kS T Bl e e el e e — J—— [ E—— - . et ppnE e = oy P e —— —— —

,.r" Jrr -~ . :J ‘ ;r , y - ' . et ) . . -
f/af ff’ -f'F f’/ 1// rjff : r/; ;_ u//“//ﬁ___',!-,,:’rft // 'f {f "f;* o fjt't

/o
T T P

I - kone1{o KecTKOCTH; 2 - CTEHKA pe3epByapa

Pucynox 32 - PactieTnoe ceueHe KOJIbHA ¥ecT1KOCTH
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4.2.1.4 Pacuer na HPOYHOCTH CTEHKH Pe3ePBYyapa BBIUIONHAETCA N0 dupMy e

3 (M 4, + M.ci_{é‘r‘ )6 N N0+ N 4o

bt? bt

S anryc ’ (l 62)

rpe t- TOJMHIYHE CTEHKH pe3epByapa;
v, - KosthdaunenT ycaosui pabortsi - 0,9;
R,y - pacyeTHOC CONPOTHBIEHHE CTHIKOBBIX CBAPHBIX COEJIUHEHMH pac-
TSDKEHUIO, CKATHIO, R3THOY 10 nIpeeny TEKYUYECTH.
4.2.1.5 Yeunue B Crepiusx AuadparMel oilpeenseTcs no gopmyne
N, =-041F,rb,, (163)
e P, -~ WHTEHCHBHOCTDL NanjIeHUS TPYHTOBOH 3aCHIIKM Ha BEPXHIOO o6pa-
3YIOINYIO CTEHKH pe3epByapa;
b,=30f - y4acTOK CTeHKH, paboTaroliuil COBMECTHO C KOJIBIIOM.
[Ipononsroe ycuiide, ACHCTBYIOHICE B KOJIbLE JKECTKOCTH, YCHIICHHOM Tpe-
YroiabHOH guadparsoil, olpeuenaercs 1o PopMyie
N, =-L13P,rb,. (164)
Msrubaromuit MOMEHT B KOJBIE XECTKOCTH, YCHIEHHOM TPEYTONBHOH aua-

(bparmoii, onpeeisieres 1o Ggopmyne
— - 2
Afr — *0,50Pv?' erZ . (165)
G, nopcunTeiBaercda no gopmyne (159), npu 3ToM npuseeHHas TOMIHHA £,

onpelensercs no Gopmyie

12J.,
ty =hay— -, (166)
rhe b.- Besivyana paBHag 30t (7 - TONIMHUHA CTEHKH);

Jo - MOMEHT HMHEPI[UH CeYeHHsl, COCTOALIEro M3 KOJIBLA JKECTKOCTH M
y4dacrka CTEHKH pesepByapa mupusoit 30 (pucyHox 32), paccuau-

TAHHBIM KAK JUIS IIEJIOr0 CevYeHUs! OTHOCHTeIhHO ocH X-X.

4.2.1.6 Pacyer xonblia :KeoKOCTH CIElYeT BLINONHATS 110 (hopMyJie
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M N
o=t R ¥, (167)
W A e
Xr r
rie V., - MOMEHT COITPOTUBIICHUS CeYEeHIIs, COCTOMIIETO H3 CeUeHM KoNbua

MECTKOCTH H y4acTKa crenkH mupnsoit 307 (pricyHok 29);
A, - cyMMa 1uIoniajiell Koibla »KEeCTKOCTH H CTEHKH Ha Yy4acTKe HIHPH-
HOI1 b,
4.2.1.7 Bemiyuna nporida IeHTpa JTHAIMA OT AABJACHUWA IPYHTOBOH 3aCHINKH

oTIpesieNseTcs 1o (popMyIe

fc :23 3PF1 (lﬂﬂ)D—"i
y 2Et, K

]

(168)

2

-J
rjie D - puamerp pe3epryapa;
P, - Marnedue rpyHTa Ha pe3epryap Ha yporHe OOKOBOM 00pazyroiueil
CTEHKH, onpepenaercda uo gopmyne (1406);
fp - TONMUINHA JHHIA,

K - x0>b}UiHeHT yapyrocTH KOHTYPa, onpeeNiseMlii Ho (popMye

K--* 4EA2pa o 1 - (169)
D A, X
R
J

speck A, - IUIOWANh HONEPEIHOro CeYens, CoOCTOdIas U3 IVIOMBaH YTOPHOIo
KOJbLA, NIOMAzeil YJacTKOB CTEHKH H IHHILA, COIPUKACAIOIMXCS
C YTOPHBIM KOJBUOM, W INOWAZeil yvacTKOB CTEHKH M JHHMIIA,
NMPUMBIKAIOIHX K YTOPHOMY KONy JnuHoil 15¢ (pricyHok 33);
J. - MOMEHT MHEPLHH CeYEeHHSt OTHOCHTENLHO OCH, HpOXOoJifiiell Yepes
HEHTP TSHKECTH ITOrO CEIeHHA B NapaLIeNbHOM NIIOCKOCTH JHMUIA;
X, - paccTodHie OT HEHTPA THKSCTH CeUEHH A0 HAPYKHOH IOoBEPXHO-
CTH JHHA.
4.2.1.8 Pacrarusaroniee paguaipioe ycuie B MeMOpanHOM JHHIE OT JlaBie-

HXA IPYHTOBOI 3aCKIIIKH ovipejensercs 1o hopmyne
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T Py i (170)
16/,
Pacyer juvia OT ACHCTBHS PACTATHBAIOHMX HAUPAKCHUHA BLULOIUACTCH (0
dopMyne
Uﬁ—?—SRWyC, (171)
tb )
rie v.-  Kouthipummeny yenosus paborsl, pasibiit 0,9.

Pacyer y3ia conpskenns o00J04xH ¢ AHHNEM OT JEHCTBHA CHUMAarOIIX Ha-

NpAACHUH CHeHYET BLINIOMHATE M0 opMyJie

[T + (Pv T Ph )0173;;":?}‘ <R ([ /2)
T pa =7 - TSRy ke

£d
A pg

rie P,u P, - obo3nauenns te xe, uro B popmynax (145) u (1406);

v, - KoadpuimenT ycnosusa pabotsl, papHbli U,9;

¢ . obo3HauyeHWe, IPUBEHCHHOE HA PHCYHKe 33.
pa
{..__ _ lpa l 1
[ 15t ye oy 2
—— ’ , i | - //F“
e
: : 3
i !
| (
I )
¢ i
| )
L
L | i . -
T
I !
| {
| i
! i
! )
\ i
! i
i y o
: 'y
i
;
E 158,
ye

to
1 - cTenka pesepByapa; 2 - yTOpHOE KObI10; 3 - 11/10CKoe AHHLUIE

Pucynok 33 - Cxema k pacuery JHHIIA FOPH3OHTANLHONO pe3epByapa
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4.2.2 Pacuer pezepnyapos Ha YCTOHYIHBOCTD

4.2.2.1 KputHieckoe nonepeqyHoe BHEIIHee JaBICHHE I1pH N0TEpe YCTOHYHBO-

CTH CTEHKH pe3epByapa, YCTaHORBJEIGION0 B TPYHT, OUPEACHAeTCs 10 PopMyne

2 .
~(n" —-1)E], FCy (173)
Poa = 3 Ty
/ ar n< -1
roe n- YUCHO DONYBONH YIPYroHM JHHHUH IONIEPEHHOro CEUCHHA CTCHKH:

1= 3 NIpH HanW4NK AHadparM, n = 2 IpH UX OTCYTCTBHH,
c, - Toxe, wro u B gopmyne (159);
J, - TO Xe, 4To 4 B popmyne (160).

4.2.2.2 Pacyer CTeHKH pesepByapa Ha yCTOHYHBOCTH CNERYET BLIONHATE NO

dopmyne

Per >7. (174)
P mid

re  p,.g - OCpelHeHHas BelHYMHA BHEIIHEro JaBJIeHHs HA Pe3epRyap
Pmid = (pv + Ph )0!7 T Pyas
rne  P., P, - TOXe, 4To U B popmynax (145, 146);
P, - PacYeTHaA BeJIHYHHA BaKyyMa B pelepByape.

4.2.2.3 Pacuer Ha yCTOHUNBOCTE CTEPXHA TPEYroibHOI iadparMsl pou3so-

IANTCA 1o gopMyie

{
Mo <Ry, (175)
A9

rie Ad-  nromaak NonepeHoOro CeYenns CTePIKH;
@ - ko3 PHUMEHT NPOHOALHOTD H3ruOa, onpenenseMnlii B 3aBHCHMMO-
cTi oT TubkocTn crepxxng CHull I1-23;

Yo - xoadpruinent ycnoruii pabore cxxaroro crepikis, pasHeii 0,75,
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BCII 90

pe3epBYapoB Ha ceHemHAYeCcKoe BO3IeHCTBHE

4.3.1 Onpenencyiie pacHeTROH HarpyIKH Ha peslepByaphl OT ceHCMHYe-

CKOIro BO3JCHCTBMA

4.3.1.1 B pacuere Ha ocoboe coueraniie HAMPY30K KO3DGHLUHUEHTE COUEeTaAHHH
paBHBL #,= 0,8 - /i1 Harpy3Ku OT TMAPOCTATHHYECKOro JaBlien s Xuakocii; 1, = 0,9
— JUIS HArpy3Kd OT CTaTHYECKOrO JABJIEeHus I'pyHTa.

4.3.1.2 CeiicMpaecKkoe lapieHue, o0yCNOBIEHHOE HaNpSXEeHHBIM COCTOSHHEM

IPYHTOBO# Cpelbl B ASHCTBYIONICe HA pe3epBYyap B HAPABNEHHU pacnpocTpadeHus

NPOAOILHON ceHCMHYECKON BONHEL, OTipejensercs o popMmyie

]
Ps,max :?TgAlemCPTD: (179)

rie k- KO3(dHIHEHT, yYHTEIBAOLIKI HONTycKaeMble AedopMaliud pesep-
syapa, pasubiii: 0,4 - nna peiepyapoB nojyi HedTenpoAyKTh 1ia
IIONaAKax ¢ cedcMuyHoCcTh0 8 Oajuios; 0,6 - ansa pesepsyapos
o He@TeNnpoAyKThl Ha raomazkax ¢ ceHcMUYHOCTRIO 9 6anos;
0,25 - ans pesepByapos, IpeAHa3HaYESHHbIX JJI XpaHeHU BObi;
4.3.1.3 MunuMaibHasd BBICOTA 3aCHUIKM HalX BepxHeH obpasyromeid cTeHkd
MOMYHOA3EMHOIO HITH IIOJI3EMHOro pedepByapa, Heo0XoauMasa NI Co3fMaHus oTiopa

IPYHTa Jeduprialiiiss CICHKn CO CTOPOMbI €€ BEPXHEro CBOJA, OuUpelie/ieTes O

dhopmyne
- 4- —
H: m o P[}/SUD(O’SA' 0,11) Jsu(l 0:3tg‘p0 )] , (176)
" Y. DU—A)+ 20, tgp,
rae y., - YAenbHbIH BEC IPYHTA 3aCRINKY;

D - nuamerp Koplilyca pesepsyapa;
@, - YTOIl BRYTPCHHETO TPEHH;

2 . Koahpduuuent 60xoBoro qasjeHust, olpeAesieMbiH 110 QopMylie
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A =1g2(45° q;‘}), (177)

o, ~ HOpMalhHOE HANPHKEHHE CKATHA B 3achillKe NMPH MPOXOXKAEHHH

0

IIPONIONILHOM celicMuYieckoit BOIHEL, onpejielisemns o GopMyiie

1
T 5o =mA7/3ﬂcpT;J! (1?8)
27
e A - xo3dduument, 3HaueHMs KOTOPOro clieflyeT NMPUHUMATE PaBHBIMH

0,1; 0,2; 0.4 coorsercTBenHO aas 7, 8, 9 6annos;

C,- CKOPOCTH PACHpOCTpPaHEHHUS ITPOJAOJIEHOH CeiiCMHIECKOH BO.IHEI
CKaTHsA B MATKOM rpyHTe (nipuwioxenne B). Jina opeyBapHTeNb-
HEIX pacyeToB PeKOMEHIyeTCs NpuHaMaTs ¢, = 300 m/c;

T,- DpeoGnanaroimii nepuoy, ceicMuyecknx konedaHui rpyHra, oil-
pedeiisieMeiil o JNAHHBIM HIDKEHEPHO-CEHCMHYECKHX HCCHeI0Ba-
HVIH, [1pM OTCYTCTBHM PTHX JAHHEIX 3@adcHUe lIepHoaa Aonycka-
€TCA NpHHUMATh paBHeM 0,5 c.
4.3.1.4 CeiicMuueckas Harpy3ka MoOXKeT BOILEHICTBOBAIL 1Ja Pe3epryap B Io-

OoM nanpabieHHN. Ecnu 3HaueHue BLICOTHI IPYHTOBOI 3aCHINKH HAJ PE3EPBYapPOM

MEHRIIE YCTAaHOBIEHHOTO 110 gopmyne (176), To crenky pelepByapa CleiyeT pac-

CUNTHIBATE TOJNBKO Ha IOPU30OHTANBHYIO COCTABILICUIYIO CEHCMHMYECKOIO BO3JIENCT-

BHS, HAUIPABJACHHYIO o yriioM 30° K ropH3oHTYy.

Ecnu BBICOTa 3aCHIIKH Haj pe3epByapoM GoJibilie 3HAYEHHS OIpeseNnseMoro

1o fopMyne (176), creHka paccUUTHIBAETCH HA CeliCMHYECKoe BO3JIEHCTBYHE, BEKTOP

KOTOPOro HaupapiieH o yriom 90° K ropi3oHTy.

4.3.1.5 YcraHaBnuBaeMbiil Ha3eMHO B HAchINH pe3epRyap pacCHHTHIBAETCA Ha
HIEPIHOHHOE JIaBIeHle TPYHTOBOH 3aChIIIKH H KHAKOCTY, 3allOoNHSIoulell pe3epRy-

ap. 1ipy 3ToM BEKTOp CEHCMHYECKOro YCKOpeHHs NpHuuMaeTcs 11oJi yrioMm 90° € ro-

PH3O0HTY.
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4.3.1.6 Jluniie pesepByapa pacCYHTBIBAETCH Ha HArPY3KY OT MOPH30HTAIBHON

BCTl 92

COCTaBIAILLIER CCHCMHRYECKOro HaBnelus IPYHTa, HanpaBieHdol noa yrioMm 30° k

FOPH30OHTY.

4.3.2 Pacuer pesepByapor Ha AaBjeHHe TpynTa 01 ceHCMHYECKOro BO3-

NeHCTBUS

4.3.2.1 Tlpu BLICOTE ClIOs 3aCHIIIKH Rajl pe3epsyapoM, HEOOCTATOMHOM IJIA
ofecniedenus MacCUBHOIO OTHOpa rpyHTa AedopMaliuiM BEPXHErO CBOJA CTEHKH H
[IpU BO3JICHCTBUK MOPH3OHTANLHOHR coCTaBisiomel HaBJIEHUs IIPOOILHOH CEHCMH-
yecKOM BONHBI (PHCYHOK 34), pacyer KOJBIEBHIX YCHIMH B CTEHKE pesepsyapa (B

toukax A, B, C) npoussoaurcs no GopMyiam

My=My=-Ms=-016P,,  r’nb, (L80)

Ny=Ng=-067P  ..7rb, (181)

Ne=-033F, 1D, (182)

rae  P,,..- HHTEHCHBHOCThL PACHYETHOrO ceHCMHUECKOTO JaBlleHus, OlIpe/Aeiia-

ercs 110 popmyie (179);

b - WIHMPHUHA PACUETHOrO CeUeHMA CTEHKH BROB 00pa3yromei,;

F - paluyc NQHAHBAPHYCCKOR CTeHKH;

77 - KO3QEMILEHT, yIUTHBAIOMME CHMKCHHE M3UDaomero Kojble-
BOI'O MOMEHTA B CTEHKE W3-3a HANH4YHA 8 pe3epByape KOUCI KeCT-
KOCTH, YCWIEHHBIX TPeyrojiibHbIMEA avapparmaMu. llpu paccros-
HUH MEXAY ¥oibilamu (1+1,5)r Bejnuuia 7 u3MeHsercd COOTBET-
creiinto B npepenax 0,15:0,25. Tlpu 1r <€ ,< 1,5r penuynsa n

OIIPEHCIHACTCSH 110 UHTEPROJALMH.
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[opn3opTansias COCTARNAIOINAN
ceficMHIeCKOI © BOZEHCTBHA
_m—w—m—-’—)
,r Pﬁi max | 7 Ps' 2 ‘t_—
1

Pucynok 34 - CxemMa K pacyeTy ropu3oHTaJLHoOro pezepsyapa na
ceiicMHYecKoe napjienne Boanbi cxxaTus (npn H<H, )

4.3.2.2 1ipu BBICOTE CHIOS 3aCBUIKU HAJ{ pe3epBYyapoM, oDeCeHBaIOUIero OT-
nop nonepeyHsIM AeQopMalHsM CTEHKY pe3epByapa Npu BO3ASHCTBHH NPONOIRHO
ceficMuyeckoll BONHEL (PUCYHOX 35), pacuer KOJNBLUEBBIX YCWIHH OT celicMHYecKoi

Harpysku B Toukax A, B, C npousnoautcs no dopmyiam

My=Mp=M:=-012P, ..1:°nG,.b, (183)

N, ,=Ng=-076P . rb, (184}

N =-0,53F, ,xntb, (185)

I'ze G - KO3(GUUMENT, y9HTHIBAIOMMH BIAMSHIE OTNIOPA FPYHTA HA Aedop-

MAallH¥ CTEHKH, onpenenseMulii no gopmMyne

1
Gy = (186)

A

Et);

rae r, L, t,- TeXe BeNUYHHBI, YTO B thopmyne (159);

Ciq - KOd(hdUIHEHT HoCcTeNH FPYHTA, onpenessercs no gopmye
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Cka» — sod (l 87)
PO+ phgy )
rne g1, - Kosddunuent llyaccona uis rpyHra;
E ;- MouyiL gedopMauuu rpydTa, onpejenseMslii no gpopmyiie
2 _
Eiod =CpPs (188)
rae ¢,- CKOPOCTH PacHpOCTPaHEHHN CCHCMHYECKON BOJIHBY B IDYHTE, NpH-
HiIMaeMas /Ul NIpeJiBapuTeNbHEIX pacyeToB a, = 200 m/c;
p - TUWINOCTL FPYHTa, paBHAg O = 7” , £ - YCKOPEHHE CHIILLTAXKECTH.
: % S ﬂm%
tm
\4.,
&\’ y '
I
i
i
l
E
I
{ A i
.’ -— — : ﬂﬂﬂﬂﬂﬂ
; ;
\ |
I
¢ = &
¢
D 1€
'/I * \ >
llm \ Ps‘ma‘h

Hanpasiaenye CEHCMUBECKOTo BO3ACHCTRHA

Pucyuok 35 - Cxema K pacuery ropu3oniajbHoro peiepayapa na
CeeMHEECKOE AaBiiellNe BOJHEI c:kaTHs (1pu H!Z‘*Hm)
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4.3.2.3 Ycunusa, BOSHHKAIGIIIHE B KOJBIAX JKECTKOCTH H CTEPXKHAX TPEYTroib-

05 BCI1

HBIX JHadiparM, OUPEeReNsIoTes 110 GOopMyam:

NPOJONBHOES YCHIINE CKATHA B CTep)XHe auadparMer

Nys =-0,410 . +b,, (189)
IPOAOABHOE YCHITHE CKATHSA B KONBLE XECTKOCTH, YCHIIEHHOM NMadgparmMoi
N, =—LI3P 1 7b,, (190)

H3rubaromui MOMEHT B KOJBLE XKECTKOCTH, YCHIIPr oM adparMoi

M, =-056P,  .r°b.G,,, (191)
e b - 3nauenue paBHoe b, = 30f (f - TommyHa CTEHKH);

G, - kKo3dhuIMeHT, YUHTHIBAIONHUA BAUSHHE OTIIOpA FPpyHTa Ha Aedop-
MALHIO KOJIbLA XKECTKOCTH IIPH CeHCMHYECKOM BO3NECTBHIL.
B pacuere Komblia )eCTKOCTH Ko3pdunueHt G, onpenessercs no (popMyle

(186), a npuBeAcHHAs TOJIUHAHA KOJbIIA JKECTKOCTH 1, ONIPEJIENACTCH N0 OpMyIIe

127
t.r = 1,43 X (192)
TN 8
rae b.- penuuuna pasnast 30f (¢ - TOMUKAA CTEHKH);

J,, = MOMEHT UHEPUMH CEYEHHUS, COCTOSUIEIO U3 KONbUA JKeCTKOCTH H
y4acTKa CTCHKU pe3epByapa mupuHOoH 307,

4,3.2.4 11ockoe pHue pesepByapa H y3eid COUPSXEHHS NUHINA CO CTeHKOH

CAENYET PAacCUUTHIBATEL HO GopMyIam

DL [-uD 1
fc::i‘}'Ps,max h(in‘) +‘R;}: (193)
- b
4EA
K = sza. ,41 - (194)
X
14+ P2 €
J .
P D?
T = _Smax (195)
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T
o=—<R,7. (196)
!5
T+0,6P,,.,,07¢ . |r
O pa = PSRy (197)
4,,

3aech 00U3HA4EHIA 1€ XKe, 4TO U B popmynax (168+172).
4.3.2.5 Pacuder HecylHX JJIEMEHTOB KOHCTPYKIIMH pe3ePBYapoB CRENYeT Bbl-
TIOJIHATE 110 hopMyTIe

T max S Rymyy ., (198}

rie R, - pacyeTHOe CONPOTHBJICHKE CTall4 DACTSHKEHHIO, CXKATHIO, Hirudy
0 nNpefeny TeKy4ecTH;
m, - KOO PULMEHT, YUHTLIBAIOWIME KPAaTKOBPEMEHHOCTEL BO3AcHCTBUA
celcMUYecKol Harpyskn, paBislil 1,4 npu pacdere ua HpouHLL ..
OCHOBHOL'O ceuedns B 1,0 [IpH pacuere CBapHBIX COeqHEHHH;

y, - Koadpuiyient ycinoBuii pabotsl, pashibiid 0,9;

T nax = CYMMapHOC HAlDAKCHHE, BBRI3BAHHOC 0Co0ObIM COYEeTaHHeM Harpy-

ma
30K, COCTOSIHHM H3 NOCTOAHHBIX, JIUTEHLHEIX, KPaTKOBPEMEHHBIX
HArpy30K W CTaTHUYECKOH HarpysKd, IKBUBaJICHTHOH ACHCTBHIO Ha-
rpy3KY B BUAC JaBjIeHUS 0T celACMHYECKON BOJIHEL - P, .

ITpumep pacyera pesepsyapos 0 BEIIEYKa3aHHOH METONHKE NpuBeneH B {2].

4.3.3 Pacuer pesepByapoB na cCelicMHYECKOEe HHEPHHONHOE JaBJcHHE

FPYHTOBOH 3aCBIIKH H XPANHMOI'0 NPOAYKTA

4.3.3.1 Pacuer Ha CEHCMMYECKOE HHEPLIOHHOE AaBiieHNE PYHTOBOH 3dCbilIKH
H XpaHHMOro NpoOAyKTa CHeAyYeT MPOBOMHTE TuJIBKO JUI PE3ePBYapoB yCTaHOBNEH-
HBEIX HAa3eMHO B I'PYHTOBOH HAcChIH.

4.3.3.2 Tlpu nazemMBOH YyCTaHOBKE pe3epByapa B HACBIIIH B CEHCMWYCCKOM
paifloHe BBICOTY 3aChlIKH Hall pe3epByapoM clieAy€T Ha3dHa'udihb ¢ TAKHM Pacverom,

yTOoOBEl BENHUMHA PABHOMEHCTBYIOMEH BEPTHKARLHOrO CTATHYECKOIrO AABiieHHA 3a-
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IIEH CTATHYECKOro FOPH3OHTANLHOIO JaBieHnus Ha cTeHKYy. g >Toro HeobXoaumo

BRINOJIHEHHE YCIIOBHS

%
01075D* + DH, (199)

D(H, —0,5D)tg? (45 - %“

e D, @, - TOXe, 9410 ¥ B pepmyie (176);
H, - npuixMaeMas BEICOTA 3achIKU HaJl BepxHei o0pasyolel CTEHKH.

4.3.3.3 CymMmapHbie YCHIIHA B HA3eMHOM pPE3epRyape, pacuoyioXeHloM B Ha-
CBHIIIM. OT CTATHYECKHX HArpy30K M HHEPUUOHIIBIX NABJIEHHN IPYHTA H XHAKOCTH Ha
CTEHKY pe3epByapa IPU BEPTHKANBHOM CEHCMHYECKOM BO3ACHCTBHY ONpENS/IfIOTCA
YMHOXEHHEM YCHIHiA, IontydeHHEIX no gopMmynaMm (147+158) u (189~-191), na BuI-
paxenue (1, -+ Ak;), rne n, - xo3dgduipent covetanns, A4 - TO XKe, UTO H B Pop-

myJie (179).

4.4 PacueT ycTanOBJEHHLIX B I'DYHT TOPHIOHTANLHLIX HHJIHHAPHYIECKHX

peiepByapos na jeficrene BO3AYWHOH yaapHoi BOIHbI

4.4.1 Onpenenenne pacuerHoii HArPy3KH HA pelepByaphl OT BO3AYINHOL

YAAPHOH BOJIHDL

4.4.1.1 Harpy3ka oT BO3y1uHOH ygapuoit BONHBI Ha rOPHIOHTANIBHBIE pe3ep-
Byaphbl, YCTAaRaBJIHBAEMBIE B IDYH I, H3MEHIETCA COINIACHO CXEeMBbl, TpeCcTaBIeHHOI
Ha pHCcyHKe 36.

JaBieHre B BOJIHE CKATHS B I'PYHTE, BBI3BAHHON BO3OYIIHOM yAapuoH BONHOI

Ha ypoBHe BepxHeil 00pasyroieii ctewky, oupenensercs 1o popmyie

-, , -
_ ay I,
s = AP 1= [ 1= =5 [t (200)
\ g A Uor )

-

rne AP, - IaBienne, paBHOe NABACHINIO HA PpOHTE YHAPHOI BOJIIM HA MecTe
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PACNOROXKENUS pe3epByapa;
ay B a, - CKOPOUCTH PacIIPOCTPaHCHUA COOTBETCTBEHHO YIIPYTHX M IIacTHUe-
CKHX BOJH CiKd rMd B rpyHTe (npiioxkedne B);
H, - KparyaHltice pacCTOAHKRE OT LIOBEPXHOCTH TPYHTA /10 BepXHe# 00-
pPasyIome UMINHAPHYECKOH CTCHK,
6, - 3QPERTHBHOE BpeMs BO3ACHCTBMA BO3ZAYUIHOH yaapHOH BOAUDL,

onpenenseMee no YopMyne

T,
: - upa AP, < 3,
- L5+ 4P, ;
gef o (*-01)
- L _ npu3<4P,<10.
2
10,769 +1,2684P, +0,0388(4P, )
31ech r, -~ BIHTEJIBHOCTD tha3sl cKaTU B CEKYHAAX A8 Ha3zeMHOro b3pbiBa

onpenensior no hopMyie
r. =15-10"$CVR, (202)

rae (' - TPOTUIOBLIH 3KBHBAJIEHT (il SAEPHBIX B3PLIBOB TPOTHIIOBbIA IK-

BUBANEHUT paBeH MOJIOBHHE NONHOrD JKBHBAJICHTA), KT;
R - paauyc 0T MecTa B3peIBa, M.
B pacuyerax xoadpunuent AUHAMUMHOCTH UMAMHIAPMUYECKOR CTEHKM pesep-
Byapa IpHHNMMACTCH PaBHLIM SMHULIE,

OTHOCHTENBHO BEPTUKAIBHOTO M TOPH3OHTAJILHOTO HUAMETPOB pPE3EpPBYyapa

H3MEHEHHUE AaBEHUA Ha KUHTYpe 0b0NouKH onpelensiercs 110 GpopMye
= 2 4 Agin’ 203
P(a) = T (Ko COS™ a + AsIn” @), (203)
e o~ LCHTPpAUBRBIH Yo, OTCYUTLIBacMEIH OT BEpTUKAJBHOIO AHAME1pa;

o, . - MAKCHMAILHOC JaBlielie B BOJHE CXaTUf B IPYHTE, BbI3IBAHHOH
BO3AYIIHON yjiapHO# BONHOW Ha yYpPOBHE BepxHEW 00pasyiouieH
CTCHKHU;

K,.r- XO3p)ULHEHT OTPAKEHMS, OTIPELENIeMbIH N0 rpad)uKy Ha PHCYHKE
37,
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A - KO3QdHuIHEAT DOKORBOTO JiaBlieHNd, OnpeiensieMull o PopMyie
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{
/l — Jl‘ SO -, (204)
l'lum
rae i, - Kodpduuuent [yaccona ans rpynta (npanoxenue B).
&P’b

N ‘R} - P .)'.r P \/X ;}\\/)('-. ‘ “’f.r ,,-“"""\ ;.\' " /x{\/':r . )/’f“‘-. . e N f7\< NP o ()\H *}"f
T, ” ~, LS -u.," “ * . L v L "\.‘J" "'q.,_. h" H‘ﬁ. --IIII - n‘:{; o ‘\/ r .‘.\.‘ ny ’>/‘r ~, '\':F -
~ LT e ‘\‘q {‘\I B - \.r’)r'“-t! . 'ﬂf""ﬁ.".\\"\ﬂ a N‘-

Y G S w.,-“x s

")
»

Pmin

PII'IH‘I.

rHcynok 36 - Pesepeyap noj Harpys3koii o7 BONHLI CKATHSL,
BbIZBAHHOMH B IPyHTE BO3RY IROIi yAPHOH BOIHOJ



!
ot —

l 2 3 UHMI/Gh

Kpusrie v 3navenns a, / a, coorsetcreenno: 1- 1,1; 2-1,3; 3- 1,5, 4 2; 5-3

Pucyuok 37 - I'padiuk gin oupenenenns xos3gppuumenTa orpaneHn
BOJIHLE CKATHA

Maxcumanpsoe pasnenne P, =P(0°) na sepxHI00 00pasylonlylo CTeHKn OT

X

HAarpy3KH, BEI3BAHHOH BO31Y HIOH ynapﬂoﬁ BOJIII()ﬁ, CHPCACIACTCAH 110 (ll()pM)’.le
Pmax = Oigjgmaxkref' (205)

4.4.1.2 KosbduriuenT orpaxxenna - K, , 1py HanM9MM TPEYrOJNBHBIX JUapparm

OoIpeseNseTcs 10 rpapuKy na pucyHke 37 B 3aBHCHMOCTH OT OTHOIIEHMA O, /O,

rA€ O, ~ AMHaMBYECKHR TIpenesi ynpyrocTu MATKUX TPYHTOB ONpezeiieMblil 110 pe-
3yNbTAaTaM HCHBLITAHMI (UPH OTCYTCTBHY NAHHLIX TpuHHMaerca 1+1,5 xr/em?). {Ipu

BBICOTE FPYHTOBOH 3aCbIIKH HaJ pe3epByapoM MeHslre | Mmerpa xKoxhQuuHedT oT-

pakeHus npuHumMactes pasHeiM 1,0. Ecin AP, < g, TO 1pu 10Jb30BaHHH I'PAGUKOM

Ha pUcyHke 37 BMeCTO OTHOUIEHUs O . /o Beperca oTHoweHue AF, /o .

HEE-RR
B pacuere creHKky pesepsyapa ¢ KOJAbBIAMH JKECTKOCTH, B KOTOPbLIX HET CTCPK-
HEBRIX AiadparM, sHaueiiHe KoahpuilhenTa k., onpejeinsercs no gopmyne
2
;

Ojﬁaipmr‘lt; sz“ (106)

kr:.f =~

Ik :

rae a, - CKOPOCTBL PACHPOCTPAHEHN IAACTHUECKUX BOJIH CKATHS B UPYUT;
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0., - TUIOTHOCTb IPYHTa, O, =V, / &,Tle ¥ - YRETBHBIH BEC IPYHTA,

10] BCI1

f, - TMpUBeNeHHas TONHHA CTEHKH, ONpeienseMas 1o popmye

12J
tEf - . ) (207)
£
rae { , - PaccTosHHE MEXY KONBIIAMHU XECTKOCTH;

J. - MOMEHT A 1M CEYEHNS, COCTOIILErO 13 NOUEPEYHOI0 CeUeH IS

KONblia KECTKOCTH H [PHMBIKAONIEro K HeMY Y4acTKa CTeHKH
MmypHHOIH, paBHO# mary kowex ¥ ; (pucynok 32);
l,p - UPHBEJEHHAS TONWHE CTCHKIL,
G,pg - KODHIIHEHT, YUHTHIBAIOMHHE OTHOP TpyHTA AeOpMalHAM CTeH-
KH, onpenensercs o gpopmyiie (210);
F - pafHyc CTEHKU pezepRryapa;
F - Mopynr ynpyrocTi Marepualia CTEHKH.

[IpuBeteHHYIO TONHNY CTEHKH £,, CHeyeT onpenensts 1o Gpopmye

2
Lo = O,lSStgf(tnczz) +256¢7 (208)
e .- ko3 b PHIEHT, ONpeAenseMslii 1o dopmyne m, = (2J§r)/ f;

Z - KO3 HuHEeHT, onpeneaseMslil o Gopmyne z =(ar)/l, ;

[ - TONI[HHA CTEHKH,
[, - IUTHHA pe3epByapa;
¢ - koddhdupenT, onpenenseMsiii no Gpopmy ne

{

c=-L (209)
{

Kosppuuuent G,,, onpenensercs no thopmyine

]
G bd — ' 210
: I,S'de 'f"4 ( )
1+ :
Etefb

rie Crg =~ KOIDMIHENT NMOCTENH TPYHTa NPH IMHAMHYECKOM COXXATHH I'PYyH-
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TOBOI'O HOJIYIIPOCTPAHCTBA, olipe/ie/ifeMEId Ho Gopmye

E
Cra =——2-—, (211)
r(l+u.,)

rae E _,- AHHaMu4elwdH MOAYib JediopMalidy IpyH1a

2 Y so
B, =ai 2, (212)
4
rIe a; - CKOpPOCTL PAaCHPOCTPAHCHHUA VIIDYIOMNIACTHUSCKUX }lﬁ{[}(}pnmunﬁ B

rpyHToBO# (0OpaTHO) 3ackiiike;

y - YHelbHEIA BeC rpydTa (upwioxkenne B);

i, - Koapduupeur Hlyaccona jns rpyHra.

Bpems HapacTaHHS NdBIACHHSA 7; B BOJIHE CXKaTHA A0 MAaKCUMAIBHOH BeJIHYH-

HbI Ha ypOBLe BepXel 00pasyIollei CTeHKH onpeaenseTcs 110 Gopmyie

H a
ry = 1L} (213)
rpe H, - BBiCcOTa 3aCLINKK Haj BepxHeH obpasyloineh pesepayapa;

a,- CKOpOCTH DACIPOCTPAHEHUA YIIPYIUX BONH B IPYHTE.
4.4.1.3 'opu3oHTajLiOe IKBHBAIEHTHOE CTATHYECKOE AaBJIeHHE Ha OOKOBYIO
o6pa3yIoufyKs CTCBKH pe3epsyapa onpeaensercs 1o gopmyne
P A, (214)

min @ max

rie 1 - xo3ddpulivcT, onpeaensiemntii no gopmyne (204).

[TpumMep pacyera pe3epryapos 110 BEIIEYKa3aHHOM MeTOAMNKE npiBe/ieH B [2].

4.4.2 Pacuer pe3epByapoB Ha HPOUHOCTE

4.4.2.1 (IpuBeyeHHas HHXE METOAHKA PACYETd HA MIPOYHOCTE NpHMENKHMa JUIS
pe3epByapoB C KONbIIAMH JKECTKOCTH, INOAKPENICHHBIMU TPEYTOJbHBIMU [lhagpar-
MaMH. KoybleBbie H3rnOaminie MOMEHTHI B CTEHKE pesepByapa B Toukax A, B u C

(pHCYHOK 36) cenyeT OlpCASNATS 110 JOpMYyJIe

M 4= My =-M:=0l 7r° (Prax ~ Finin )G 2470, (215)



34-01-03
MO PO

103 BClI

rne ¥ -  paryc IWIHHAPHYECKOI CTEHKHU pe3epRyapa,
b - IOHPHHA PACYETHOI'O CEYEHIIS CTEHKHU BNOJIHL oOpa3sytolueii;
- TOXe, YT0 1 B popmyie (180).
Koagduumenr Gy, YINTHIBAIONIMI CHIDKeHHE H3rndarIero MOMeHTa B CTEH-

Ke H3-32 PeaKTHBIOro COIPOTHBIIEHHS TPYHTA, clie/{yeT ONPellesIaTh 1o (hopmyJie

l
sz = j _'4 b4 (2 16)
l + I}SC&d o &
3
Bl
rae E - MOAynb YHPYIOCTH CTani;

/

4.4.2.2 Konenesoe ycunde B Tokax A, B u C onpenenserca 1no gpopMynam
NA = NB = 'r[men + 0533( Pmax — f 'min )}I} ’ (217)
NC’ = _Hr[Fmin + 0!66(Pmax — Pmin )]b ‘ (218)

4

;- TOXe, 4To K B popmyne (207); ¢y, - TO ke, 4TO B (popMyne (211).

4.4.2.3 Usrubaronmii MmoMent M, okollo KOABIA YXECTKOCTH B HampaBlIeHHH

obpazyloweil CTeHKH CNeNyeT onpenensTs no gopmyne

P .
AJI — * mid

219
¥ (219)

31 - p?)

ﬁ2 - Koagduuuenr, onpencngeMutit no Gopmyne ﬁz = Y
| g |

rae

- Kkoappunuent Iyaccona cramm;

f - TONIHA CTerKy (00eualikn) pesepryapa;

P ..~ OCpeJHECHHAS BEeIHUNA BHEUINErO NABICHUA HA PE3epRYap
r mid — (Pmm + JPmin )O=7 ' (220)
4.4.2.4 Hanipsxenue B CTEHKE pe3epByapa onpesiensercs 1o Gopmyne

M N
Or = — % — (221)

Wb’
bt?

e W - MOMEHT CONpOTHBIIENN] ceyenus CTeHKH, paBHblil ? :
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Mwu N - ycunus, onpeaeiiseMele 110 BEIIIENPHUBEASHHBIM QOPMYiiaMm.

MecTHoe HalIpHKEHHE BO3JIE KONEH KECTKOCTH

_ M,
o ==k (222)
4.4.2.5 Pacuer KOHCTPYKIHK pe3epByapoOB BLIIONHIETCS 110 opMyIie
T max < Ryky}’c " (223)

il R, - pacHeTHOe CONPOTHBACHUHE CTANH;
Y. - Koapdunuenr yciosuii padborsel, paBnbiii (,9;
k,- KO3(DPUIHEHT JUHAMHYECKOro yNpoUuHeHus crann (Tabnuua 14);
O, - CYMMapnoe HalnpskeHHe 0T 0c000ro coyeTanus Harpysok.
Tabiunia 14 — 3nauenne Kodpurmenta AUHAMHYUECKOIO YNpPOYHEHHH
CTaH
Or1HocuTelIbHOE YaNHHEHM e K,
crajii Ipn pasprise, %o B
25 % u bonee 1 1,3
1924 1,25
14:18 1,2 _

JUist cBapHLIX COeMHEHUH £, paBHO 1, a pacueTHoe conpotuBiierue R, 3ame-

HAECTCA paCY€THBIM COIIPOTHEIACHHCM CBAPDHOI'O COCIHHCHHA R Wy

4.4.2.6 PacueTHblE YCHIHUA, BOSHHKAIOUHE B KOJbLAX KCCTKOCTH H CTEPKHAX

TPEYIrONBHbIX OliadParM, ONpeleIITIOTCA 110 (POpMyJIaM:

NPOAOALHOE YCHINE CXKATHA B CTEPXKHE TPEYrONbHONA AHadparMel

Nnd = #0#41Pmax rbr ; (224)
[IPOROJIBHOC YCHIINE CKATHS B KOJIBIE XKECTKOCTH, YCUEHHOM Anadparmoil
N,,=-L13P, ..rb,; (225)

H3rnOamnUil MOMEUT B KOJIBUE KECTKOCTH, YCHIICHROM AHa(pparMof

Adrd = —-O,SGPmaxrzbr sz 3 (226)

rae b= 30¢ - (¢ - TonuMna ¢CTeHKH pe3epByapa);

G,, - kKoahdunment, onpenenseMsii 110 popmyie (216) ¢ yuerom ¢, onpe-

nemsaeMoii no popmyne (166).
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cYuTHIBATH 110 opMynant (168 =172), 3aMenus nHarpy3ky P, na Harpys3Ky p,,
Ppa=APyk,., (‘3952 Pp + Asin’ €Op), (227)
rae @,- YTOJlNAJIeHHs BOJIHEI CKATHS (pucyHOK 38);
AP, - MHTEHCHBHOCTE IABJICHHA HA (POHTE YNAPHOH BOIHEI;

k.o - KOOQPUUHEHT, XapaKTepH3YIOLWH YBEJHYCHHE [ABIEHHA BO
¢poute BO3AYLIHOH yRapHOH BOJHBI NPH ee HaberaHHMH na Hepen-
uuit otkoc nacenu. Hpi yknonax 112 u 1.3 senuunua k ,, iptun-

Mmaercq coornercTBenno 1,5 u 1,3, &, 71, econ nanpasneunpe nane-

HHUSA BOJIHBL CKaTHA NapajliesbHO IWIOCKOCTH Juuma (¢,=90°);

2 . Koadduumenr, onpegemsieMmsrii no popmyne (204).

AP

I

g e g Bl - P ke i - ey e e S e e ————— B B . O S BT I il - R il e e B By sl e ey e gy’ N

i m ey s - e v e -y =il e

Pucysox 38 - Cxema x pacuery Aunina na janjiennde o
BONYIUHON yiapHoil BOJIHbI

4.4.3 Pacyer pe3epryapoB 1a YCTOHYHBOCTE

4.4.3.1 Kpurudeckoe 1onepeyHoe nHelnee JaBICHUE NPH NOTEpe YCTOHYH-

BOCTH CTEHKH pe3epByapa, YCTaHOBNEHHOI'O B IPYHT, onpenensercs no bopmyne
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2
(H _l)EJx ¥Crqg
pg =y T (228)
fd-r n°—1
rie M~ UHACIO NOJYBUIH YIIPYIrof JIMHHE TONEpPEeuHoro ce4YeHUs CTEHKH,

A= 3 1ipi HaNuwiHY TPEYrolibHblX AuadparM, # = 2 (pU OTCYTCTBUMN,
J. - 10 K¢, uro B dopmyne (207);
iy - TO XKe, 910 B popmyidie (211).

ITpu 3T70M NOJDKHO BEINTONHATBCS YCIIOBUE

pcr S o (229)

rie R, - HOpMaTHB{IOE CONPOTHRICHUE CTANY;
{ - TOJIHIIHA CTSCHKY pe3epByapa;
k,- KOOQPUIHEHT AHHAMHYECKOIO YIPOYHEHIS METAIIA, ONpe/elise-
MBIA 1o Tabnuiie 14;
Y. - KOIPPUINEHT ycloBUM pabotsi, paBubiii 0,9.

4.4.3.2 Pacuer c1edK# Ha YCTOHYUBOCTL ClIEAYET BBINOJHATL IO (popMyIIe

P
<22, (230)
P mid
rae P .~ OcpelHeHHas BeNHYHHa BHEUIHE0 JaBleHHd Ha pe3epByap
— (D . 7
Pnna’ o ('[ max + Pm."n ))r" t Py (-—-31)
rae P, w1 P . - MaKCHMANBHOS U MAHUMANIGHOE JABMEHIS BONHEL CNATUS,

D, - MHTEHCHBHUCTE BO3MOKHOIO BaKyyMa B pe3epByape.

4.4.3.3 Pacyer Ha yCTOHYMBOCTE CTEPH 1PCYIOIbIION AHadparMbl HPOH3BO-

JMTCA 110 popmyne

Ned cp oy, (232)

e

rue A, - mrowlans onepeyHoro CeYeHua CTepKus;

¢ - xo3bqduiuent, onpenensiemotit o CHull 11-23;

¥, - KO3(QHIHEHT yCnoBHH paboTbi CKATOTO cTepiKHA, paBubii 0,75.
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4.4.4 Pacuer CcTeHKH pe3epBYapoB HNpH OTCYTCTBHH TpeyYroabHbiX
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paagparM Ha CTATHYECKHE HANPY3IKH H BO3jeiicTBHEe BO3AYIRHOM YHapHOH

BOJIHDBI

4.4.4.1 PacueT CTEeHKH pe3epByapa ¢ KoNbUaMH xecTKocTn 0e3 auadparm c-

10JIE3YeTCs TIPH COOMIONEeHHA YCIOBUs

3
r ,
0,05vc> < — <2v¢’, (233)
T
i { - TONMUMHA CTEHKH pe3epByapa;

/. - DJIHHa pe3cpBYyapa,

¢ - BelMYHHA, onpeaensenad rno Gopmyne

§
c=-2L (234)
[
e f.,- 1IpHBE1€HHAs TONIUMHA CTEHKH, onpenendemasn no gopmyne (207).

4.4.4.2 FIHTEHCUBHOCTH BEPTUKANGHOTO CTATHYECKOrO JABISHHA TI'PYHTOBOH
3aCBIITKY A BECPXHIOHO 06p33yfolll}’10 HHIUHIPHYECKOM CTeHKH ~ I, ciienyer Onpene-
1Tk 10 popmysie (145), a MHTEHCHBHOCTE JABIEHMA I'PYHTa Ha 00KoByIo 00pasyto-
ny1o cTenkin - P, - no gpopmyne (146).

4.4.4.3 MakcuMaibHOe ¥ MHHUMANBHOE NaBlieHHe Ha YCTaHOBACHHEIH B IPYHT
pesepByap, OT BOJIHBI CKaTHS, BBI3BAaHHOU BO3AYIIBOM yaapHON BOIHON, NOACUNTHI-
BAIOTCA COOTBETCTBEHHO 1o dopmynaM (205) u (214).

4.4.4.4 KonblieBoe yCUITHE B CTENKE pe3epRyapa onpenensiercs no GopMyne

—d

N, =-rcos zé[fﬁr + -l—(P,M,: ~-P, . ) (1 Fsin’ 6) . (Z233)

2 3

-l

B pacuere pezepByapa Ha CTATHYECKOE JABJICHHE MPYHTOBOH 3aCHINKH BMECTO
P .. P, BdopMyny NoacTapnsOTCs COOTRETCTBEHHO BeTHnanl I, 1 P,
[Tpononpioe HOpManLHoOe yCHNie, BO3HHKAIONIEe BAONE 00pazylomeil i~

ApUUEecKoil cTedKy, onpenensercs 1o Gapmyne
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e
Ny=075m,coszE) 4, cosnd, (2360)
2
KoJbrieBou M3i 10A0UIHA MOMEHT B CTCHKE olIpeieisercs 110 GopMmyiie
n
M, = rcoszEY B, cosnf. (237)
2

[Tonnepevnoe yCHIIME, COOTBETCTBYIOINEE KOUBLIEBOMY HW3rHOaloneMy MoMEH-

TY, oapeaensercs no gopMyne

n
0, =coszEY nB, sinné. (238)

2
PanuanpHoe nepeMelieHne IPOM3BOJIBHON TOYKH CTEHKH OMpejendercs Mo

dopmyne
1277 " B
w="Y - c0sz8 ) " —cosnb. (239)
Bt c 2 n° —1

HPOJIOHIDHOB CAaHMAIOIICC YCHIIHNE, BO3ZHHKAOLICE B CTEHKE OT AaBJICHHA BOJI-

HEI C:KaTHA Ha JHHUIIA PE3epPBYapos, ONpeAeaeTc: 1o GopMyne

Ppal
Ny =—=2 (240)
2
e P, - AHTEHCHBHOCTE HABJICHI 1 BONHBI COKATHA HA JHUILA, KOTOpas Ofl-

penensetcs no gopmyse (227).
[Tpu onpeneneHuH yCUnuid B CTEHKE pe3epByapa no BLINENpPUBENeHHBIM JOp-

MyJiaM HX cilefyeT 0003Hayarh:

- B pacyeTax Ha Bo3jeiicreue rpynroBoi sacemku - N, , N, , M, ., O, ,;
- B pacueTax Ha ruapocraruueckoe pasnenne- N, , N, .. M,, , (,,;

B pacueTax Ha SKBHBANEHTHYIO Harpysky - N, ., N 2eqr Mpeys Qs eq-
KonugecTBO YAEHOB 3a 3HaKOM 2 clieilyer NpHHUMaTh He 6osec 3-X Ajd On-

pejleiieus N, 1 @ u ue dosee S-ta Aud oupenenchus M, v Q,. 3uadenus M, v @

orpenensivrcs 0e3 yuera BIMAHMA PEaKTHBHOI'O CONPOTHBIEHHA I'PYHIa Ha BEnn-

yuHdy nonepeunbix nedopmanui crenxy. Jins noxyyenns sHauenuil M, 1 @ HeobXo-
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IMMO MX YMHOXHMTE Ha Koadgpuimentsr: G, - IpU pacyeTe Ha CTArH4eCcKHe HArpy3-

109 BCI1

ki, G,,, - IIPH pacdeTe Ha HarPy3Ky, IKBHBAJIEHTHYIO NEHCTBHIO BOTHB! CKATHUS.

O6o3naueHus B BhIILIENPHBEASHHBIX (POPMYNAX

__2\/3} ) Vira X )
s &~ o

: { 4 F 2

I
|
Pry

I

m

rue r-  paadyc UMIMHIAPUYECKOH CTCHKH,
e?r - JUIMHA pedepRyapa;
{ - TONUMHA HUIUHAPHYECKOH CTEHKH,
X - paccTosnue Bons ofpa3ylouied oT cpefHero rnonepevHorg ceye-
HHSI CTEHKH /10 pacCMaTpHBAEMOT0 CeHeHMs (pPHCYHOK 39);

$ - JJIMHA RYTH OT Ba4#aja KoOopIyuHaT, COBIIARAIOILSIO C HEPXHEﬁ TOY-

KOH ronepedHoro ceueHuss CTEHKH JI0 KOHNA MOJABIXHOIO paJHyca

S T
(pucynok 40). B pacuerax oOprdHO NpHHUMaETCA ~— = HITI
.
lS'l
¥

1 - 1enoe NMONOKATENBHOE YUCO;
¢ - obo3HayeHue To xe, "rro B popmyie (209);
£ - MOJRYNB yOpyrocTH CTalu,

[y - TPHBEACHHAA TONNIAHA CTEHKH, OPEASACMAasn N0 dopmyne (208);

w. KO3PPNIUEHT, YUHTHBAIOHINA HEAHHEHHOCTh nepeMeuieHUi CTeH-
KH, 3aBUCANIMI OT NpHBeJIeHHOH TONMIMHLI CTEHKH B KOJBUEBOM

HanpasiaeHn (f,,) ¢ y9eToM BIIMAHHA Ha €€ XECTKOCTh KoJsell Xe-

CTKOCTH B PacCTOAHKA MeXAY JHHUIaMu (Tabnuna 15).

Tabnpua 15 — 3unauenus korpdunpenra, YUIHTHBAKUIEI0 HeJHHeHNOCTh
nepeMemenus CTeHKH

o /7 0,05 0,02 0,01 0,007 |
Y 1,0 1,25 2,3 | 3,9

0
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Pucyrok 39 - CxemMa K pacieTy pesepByapa ¢ KoJbIAMH KeCTKOCTH
0e3 ynadpairm

L ING
YPOBEHDb KHAKOCTH (°
17/2
| r .~
!
-

l’f[

Pucynor 40 - Cxema K pactery ropi3onrajiLHoro pesepsyapa

Koadduuueursr 4, u B, ciexyer onpaaensth 1o (opMylaM

rmz nt [ b
(m.z")" +tc'n" \ M
3.6
7 b ;
B = a, + ; (242)
H 2 2 7 2 H "
.z +C R
d , N
il 3‘5’_1 a , b - KOOPYUIMEHTE, 3aBHCAUHE OT BHAQ HATPY3KH.

Tl »UIKOCTH, 3aIOJIMNIOIEH pesepByap NpH nboM ypoBHE €€ HaliuBa, OIl-
pejensteMoro yrinoM 8, (pucyHok 40) koad¢uiMenTe paBHbL:

a, /2 - B pacyeTe He YIHTLIBACTCA BBUAY BECEMa MalOro 3Ha4el s, @) = 0,
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Sin 290 . 3 ) 243
a, =034y ,r(m -0, + > 0,795sin’ 8, ), (243)
,, i nr
| . 29
a, =081y ,r ],865(::‘ ~ @y + ek ﬂ-] 5 4 _
2 nns —1)
y ) _1 (244)
7 3nm
(7" -+ 2)cos 4 | 7 sin6 cos n6y — cos O, sinnb,
(n* —1)(n* —4)J 11(}12 —~ 1) I
rne ¥, - yIeIBHBII BEC JKHIAKOCTH,

n - 1enoe (YeTHoe H HEYETHOE) OJOKUTENBLHOE YHCTO,
b,=b,=b,=0.
B pacuere cienyer npuauMarthk 6, = 60°, 4TO COOTBETCTRYET 3allOJIHEHUIO Pe-

sepByapa Ha 75 %o. I'lpu atoM k03d)UIHEHTHI CllelyeT OupenessiTh 1o GopMynam:

JUI HATPY3KH OT CTATHYECKOIO JaBieHusa IPYHTOBOH 3aChINKH

G _ 4 P, (245)
2 T
m1
cos— + & cos mm +
. 8P, 2 S0 56 (246)
g 72‘2 1—312
T
cos — — & _ cos m —
, _ B g oo, (247)
H 2 2 b
T |l - n

s, =P,/ P, upn P>P,;
JUIA CTaTHYECKOH Harpy3ky, IKBHBAJICHTHOIl ACHCTBHIO HA pe3epryap JMHa-

MHYE€CKOH HAI'DPY3KH OT BOJNHbI CKATHS

QG _%p (248)

a =- 16(PFH£II __PHFI'H)' (H* 1)!!/2-—
| ety (249)
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b=b,=b, =0,
4.4.4.5 Hanpskenusi B crelke pesepByapa cliejiyer onpenenstsh ue hopmynam:

CYMMUpPHOEC HPpOZl0JIbHOS HOPMaNbHOEC HallpAXKEHHE

N v Ny N+ Ny,
T 1no p - 2

(250)

e Nigy, Nig» Ny, - TIPONONBHBIC YCUNRA COOTBETCTBERHO OT Aahiicts IPYH-
TOBOH 3aCHIIIKK, MHAPOCTATHYECKOTO HABJACHUS U Aasiie-
HHS BOJIHE] CATHS,
N,, ~ ycHnue oT AaBleHHs BONHLI CXKATUA Ha JHULIE;
CYMMAapHOC KOJILUCBOC HOPMaJlbEOE HalpAKeHHE

NZS& + N?fi t N?Eq
b
[

(251)

0.2 no

the Nogo, Nogis Ny, - HOPMAJIBHEIE KOJNELEBBIE YCHJIHS COOTBETCTBEHHO OT
RABIEHUS T'PYHTOBOH 3aChINKH, PHIAPOCTATHYECKOro JIaB-
JICHUS U JIaBJISHHUA Ha pe3epByap BOJHEI CHKATHS;

CYMMAaplo¢ KOJIBLIEBOS HApsHKeHHe oT u3rubHbIX AedopManuil CTeHKy
_ 0 [(M M,,) Gy + M,,,G ] (252)
O 2pe = ;’2' 250 T Mg ) Gope T M0, 92p4 |5

rne  G,,- Ko3dduLueHT, onpenenseMutii no popmyne (210);
(7,5, - KO3QUIHCHT, YYUTHIBAIOLMiI BIHAHME PEAKTHBHOIO CONPOTHB-
JIEHUs rpyH1a Ha noiicpeynsie jgedopMallHy CTEHKH MPH Harpyxe-

HUH pe3epByapa cTaTHYeCKUMH HArpy3KaMy

G255 = Ly-c -r‘f: (253)
|4+
Erefb
rae ¢, - KOoQdHUIMeAT MOCTEIH rpyHTa NPH CTATHYECKOM CXaTHH,

onpejensemsiii 110 Gopmyite (161);

Et,, - obo3mayenus re xe, uro B hopmyne (210);
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M PYIES M Jeq " H3rndawoIMe KONBIIEBLICE MOMEHTHEl B CTEHKE COOTBETCT-
vl

7

2501

BEHHO OT JaBREHHA IPYHTOBOH 3achINKH, I'HApOCTaTHE-
CKOI'O JIaBIECHHS H JaBIIEHNA HA PE3ePBYAP BOSHBI CXKATHS.

4.4.-4.6 Pacuer HA TIPOYHOCTE CTEHKH pe3epByapa BHINOIHIASTCH 110 JopMyie

- 2 j |
Tred ~ \/01"0 + ({T?Hﬂ + 0-257&) = Olno (UZJM + UZbE) s R_vky} C* (254)
11e Rk, .- obo3uadeHns Te Xe, uro B dopmye (223).

4 4.4.7 Pacuer CBapHBIX IIBOB, NPHKPEIVIAIOUMX KONbUA XECTKOCTH K CTeHKE

pesepByapa, IPOM3BOIUTCA O GOpMyJie

L = szaxs.ﬂ : _ (2 5 c;)
Y 5 -
0!7Jxr R&g{ ﬂm}/c
rie h -~ BBHICOTA YINOBOXO HIBA;

al

Omax = HANGONBILAN IOTIEPEYHAS CHIIA B KOJIBLE XecTKocTH (ipy 0= 45)

Q2 max E]OIQ‘?, (256)

rne  (J.- nonepednas cHia OT BCEX JACHCTBYIOLMX HAI'Py30K, IOACYHUTAHHAS 1O
gopnyne (238) na yyacrke ¢ koopanHaToi 0= 45°;
t - TONUIAHA CTCHKH;
J., ~ MOMEHT HHEPUHH CCYEHHA, COCTOSIIEro U3 ce4eHus cobCTBEHHO KOJIb-
1A JKeCTKOCTH M CeUeHHH YYaCTKa CTeHKY mupunuoi 307;
S, - cTATHIECKHH MOMEHT JaCTH TIONIEPEYHOro Ce4eHun, KOTopass HaxoMT-
cA BEIIIC HIIK HIDKE CRAPHOYO 1BA, COSNUHAIONIETD KONBIO MEeCTKOCTH

¢ Y4acTKOM CTeHKH mpynoii 301,

R o - PAcHeTHOE CONPOTHUBIIEHHE CPE3Y YINIOBOTO 1UBA;

y. - Koypgunuent ycnosnii paGoTsl CRAPHAIX MIBOB, NpHHAMaeMsIi (,8;

A - xoadqpnument passsii 0,7 npu pyunoit ceapke 1 0,9 npu nonyasroma-

THYECKOH crRApKE.

[ Ipumep pacyeTa pe3eppyapon 0 BHINEYKA3aHHOM MeToanke npupeen » [2].
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4.5 RoncrpyupoBanie ropHIoHTAALHLIX NHJIHHAPHYECKHX pe3epByapos

BC 114

4.5.1. ¥nasanud 10 KOHCTPYHPOBAHUIO Pe3epBYyapon

4.5.1.1 OnruManeHEIH agaMeTp rabapdTHOrO pesepByapa IO 3alaHHOl eMKO-
CTH CIIEAYET OlpEeReNIATh N0 GOpMYJIe
D=07V, (257)
rue V - eMKOCTB pe3epByapa.
Iloacuutanuki Mo 310l Qopmyne AHAMETP pe3epByapa A0JDKeH OBITh OKpYT-
JieH TaK, 9ToOB! B KaX ol ubeuaiike yKIagpbiBaioCh 1ef0e YUCHO JIMCTOB.

IIpx HazHavennd pa3sMePoB pe3epByapos HeoOXOAHMO BRIIIONHATE TPeDOBaHUS
I'OCT 17032.

4.5.1.2 pu ornomenuy D/t 2400 pesepByap H3HYTPH MOAKPEIUIAETCH KOJIb-
[aMmy KecTkocTu. Jna pesepyapos, 3arny0ieHHEIX B I'DYHT, KOJNbUA XKECTKOCTH He-

00x0,IHMBI NpH N10OOM cooTHOWEHUH D/ 1.

4.5.1.3 Pesepmyapnl, npefdazHaqdcHHbIE s NOA3CMHOTO XpaHeHus WiH B

. . .. T 2 y
I'pYHTOBOM HACBIilM, yCTdHABIBAEMBIC B CHIaORIM IpyHT (£, £ 50 xrc/cM”™) B ceficMu-
YeCKOM paidoHe NOJDKHBI HMETh TPEYIroOJIbHBIE HHa(parMbl B KaXJOM KOJBLE XKeCl-
KOoCTH. Paccrosiiye MeXIy KONMBUAMH ECTKOCTH AOJKHO ObITh B npenenax (1+1,5)r,

g ¥ - pafHyc pescpiyapa.
4.5.1.4 Koncua ecTkocTd MoryT ObITh B BUAE LUBEINIEPOB, YIOJIKOBOI'O MM

TappoBoro npodsisi. OTHOHIEHUE PAfByca K BBICOTE KONBIA XECTKOCTH (paguyc
BAJILILOBKE) PEKOMEH1yeTCsl ipUHUMarh nopsiaka 12+15.

4.5.1.5 Coenunenns KoJjel[ XKeCTKOCTH HEOOXOAMMO BLIUIOIHATE BCTLIK., CThI-
KOBLIE COeMHEeHHA HENecoodpa3Ho pacnoarar B MECTax, COOTBETCTBYIOILMX 1i¢H-
TpalibHBIM yriiaMm &, paBHeiM 45°, 135°, 225°, 315" (c Ha4a/noM oTc4eTa OT BepTHKa-

nu). CTBIKY 3NEeMERTOR KOJISk KEeCTKOCTH JOJMKHEI OBITE CMEIEHE! IO OTHOINEHHIO K

NpOROALHLIM IIBAM CTEHKH Ha BEAWYMNY He Menee 71 (1 - TOANHHA CTeHKH).
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KIIKOTO TIPOAAYKTa, "ewomui myupuny 120+200 MM, nomke OBITH yCHIISH HaKiiaj-
KaMH Hal OTBEPCTUEM KONBLIA.

4.5.1.6 Konpna xecTKOCTH JOJDICHE TIPHBAPHBATHECY K CTEHKE ABYCTOPOHHHM
NpepsBUCTEIM IBOM. [1pepLIBHCTELR 1IOB HAK/IAABIBAETCA B IIAXMATHOM NOPAAKE C
aaHoi ceapHoit monky 100 MM 1 pasprisoM Mexay mnoxnkamu 200 MM. Breicoty
cBapHbIX LIBOB CliefiyeT NPHHUMAaTE He MeHee 4 MM. JUId BUY TPEHHHX DPEPBIBUCTEHIX
CBApHEIX WIBOB, NPHKPEIUIMIONMX K KOPHYCY YTOPHBIH YrolOK H IUIOCKOE JHHUIE,
pazpelB MEX/Y LUITTOHKaMH JOJDKeH cocTaBilsThk He Oosee 100 Mm.

4.5.1.7 Cpapiibie WIBB HANAHAPHIECKOH CTEHKHA H JHUIL PEKOMEH/IYETCS BhI-
IOJTHATH BCTHIK ¥ 6€3 HaKJIaJIoK.

4.5.1.8 Paccrosnne Mexj1y CBapHBIM IIBOM TOPJIOBHHB! NIOKA perepByapa U
KONBUECBBIM W IPOJOILHEIM IIBOM CTEHKH JOIDKHO OsITh He Meree 300 MM.

4.5.1.9 HanMenpinyro TORIIWHY KOpHyCa pe3epByapa, pacCYHTHEIBAEMOroc Ha

TMHAMAIECKYIO HATPY3KY, PEKOMEHIyeTCH MPUHUMATE PABHOI 5 MM.

4.5.1.10 Bripessl B KOpriyce peszepByapa, IPOSKTHPYEMOro Ha JHHAMHYECKHE
Harpysku, JAOJDKHBI IOJKPEIUITRCA HaknankaMi u narpybxamiu. Kpalt noaxpenne-

HUSA BRIpE3a CHeyeT Ppacionaratsh OT WIBOB CTCHKH HA paccTosHue He Menee S0 M.
4.5.1.11 Jlns ncxmomerys BCILIBITIA Pe3epByapa npd 1oAseMe YPOBHS I'pyH-
TOBEIX BOJ HEOOXOAMMO BEITIONIHEHUS CJIETYTONIErO YCHOBIH
PV Sy (my +my 4+ my), (258)
rune 0 - HIOTHOCTS I'DYHTOBBIX BOX,
V - obbeM norpyxeHnoif yactil pelepsyapa npi Hanfojiee BEICOKOM
I'OPHM3OHTE IPYUTOBBIX BOK;

y, - Koapduiment ycnopuii pabotsl, npHEuMaeMrii panusiM 0,8;

;g - MatCa nyctoro pesepByapa,

m, - MAacca rpyHTa, pactonoXeHHOro Hajl pesepryapom (ITpesrosnaraer-

CH, YTO FPYHT BRIKANRIBAETCA NOJL YIIIOM BHYTPEIHETO 'TPEHUN);
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m, - Macca DeTOHHBIX SIKOopeil 8 BOAE.

Maccy peseppyapa, rpyHTa H SKOPeH cJielyeT OUPENENATh C YYEToM K03 H-

HCHTA HAMCIKHOCTH [0 HAarpyske y »=0,9.

4.6 Yiuzanufl 0o yCTAHOBKE IOPHIONTAALHLIX HMJIMHAPHYECKHX pelep-

BYapoB B rpyHT
4.6.1 Yxa3aHus N0 YCTPOHCTBY OCHOBAHMI [IJIA Pe3ePRYAPOB

46.1.1 B coorsercrsuu co Cliull 2.02.01 pacuer pedopmaunit ocuosanms
MO pe3cpBYAPOM JAOITYCKAETCA HE BHUIOAHMNTH, €CIM CpEJHEE HAaBHEHHME HA IPYUT
q iy HE NPEBLINIAET PACHETHOrO CONPOTHBICHMA IPYHTOB OCHOBaHUs R,
Guia < Ro. (259)
4.6.1.2 Pacupenenesve ONOPHLIX peariiuid, AcUCTBYIONMX Ha TOPHIOHTANE-
HEIH pesepsyap (pucynok 41), cneayet onpegensts mo popmysne

- 30y (cosé —cosa)cosf

4g = (260)

r(3sina + sin’ a - 3da ¢os a) i
rue (), - CYMMapHas BepTUKANbHas Harpy3ka Ha e[IuHHIly AJIMHEL pe3epBya-
pa, paBHad paBHOACHCTBYIONEH ONOPIOH pEeaKIMu;

- paHyC HUMMHAPKIECKOU CTEHKH pe3epByapa;
(¢ - TIOJIOBUHA yIjla ONHUPaHRA pesepByapa Ha rPYHTOBOE OCHOBaHME.
4.6.1.3 Cpennee peakTHMBHOE JlapleHHe Ha pe3epByap Ha TOBEPXHOCTH KO-

TAKTa CYfCHKK € OCHOBAHHCEM OLIPDCHCHACTCAH 110 (bOpM}"JIﬁ

Oy
9 mid = . * (26 ! )
Dsina
rae D - pnamer) nuIuHAPHYcCKOH CTeHKY pesepryapa.

4.6.1.4 Ha ocnoBauue n3 cinaboro rpynra (E,, < 50 xr/cm®), pacnpenenenne
OTNIOPHOH peakiUu NPHHHUMACTCH B BHAE TpeyI obiuka (pUcYHok 42).
4.6.1.5 Ilpu BO3ACHCTBUM AHMHAMHYECKONW HATPY3KH, pacUESTHOE CONpPOTUBAE-

H¥e TPYHTOBOIO OCHOBaHMs (KpOMe BOJOHACHIMIEHHBIX TIMHMCTHIX M 3aTOpPOBAH-
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UBIX IPyATOB) npuanmaetcs cornacio CHull 2.02.01 ¢ ymuoxenuem na koapdun-
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_ 2
[UEHT JIMHAMUYECKOTO yNPOYHEHNUS ky =5. HO He Dosee 15 kr/cm”. Pacuernoe co-

NPOTHBIICHHC CKANBHOIMO I'PyHTa ClenyeT npHHHMATE paBHBIM BPEMCHHOMY CONIPO-

THBJICHUIO IPH OAHOOCHOM CXATHH B BOAOHACHINECHHOM COCTOAHHH C YMHOMCHRACM

Ha Ko3pdmmentk ,=1,3.

Yo, . H.."N\.-"K\"K'k; ' PN

/%

(i

(a

Pracynox 41 - Pacnpeneserue oROPHAIX PeaKyMi

\_‘_

P ‘\IH""- W :fﬁf“lﬂj‘\f‘ ::"’\r’\ :."

Prucynok 42 - Pacnpepeneune onopunIx pearxunii npn cinabom
IPYHYOBOM OCHOBAN I
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4.6.1.6 PacuyeTrnHoe AHHaMHYECKOE COYPOTHBIIEHNE BEYHOMEP3JbIX IPYHTOB

(IpH COXpalieHUH HX MEP3/0ro COCTOSHHA) CIEAYET NPUHAMA1bL PABHLIM HOPMaIHB-

HOMY CONpoiubncinio, cotytacno CHull 2.02.04, ¢ ymuoxedieM Ha Ko3(ppHUMENT

y CoBUH puovint ¥ =1,2 U KO3 PUIHEHT AMNAMUYECKOTO YIPOUHCHIS K, , PABHBIN:

5 — 71 L pYHTOB B TBEPIAOMEP3IiOM COCTOAHMY; 4 — B INACTHYECKOM COCTOALMH.
4.6.1.7 Ilpu pacdere Ha ceHcMi4ecKoe BO3JICHCTBHE PaCUeTHOE CONpOTHBIIE-
Hue rpyHTa npuiumMaetcs cornacao CHull 2.02.01 ¢ ymuoxeHuem Ha Koap@HUHEHT

yCIOBi paboTht, npnHuMaeMblii no Tabuauue 16.

Tabnuna 16 — 3navenne woddpdpunnenra ycaosuii pabornl npu pacuere
rPYHTOBOIO OCHOBAHWE HA CeHCMHYECKYIO HATPYIKY

I'pyar ocnoBasnn m,
I

OcHORAHHS CKalbHBIE, 8 TAKIKE CIONECHHIE MANOBIAXKHBIMH KPYITHOOOIOMOYHEIMY, 1,2

| TACTHEIMM 1leCYaHLIMHE MM TAHHUCTBIMMY TPYHTAMH ¢ KO3 UIUEHTOM KOHCHCTEH- i
HiR He Borne 0,75

PLIXIBIC BOJOHACEIIIEHHLIC TICCKA W TAIMHKCTHIE IPYHTEI ¢ KO3 HIIHEHTOM KOHCH- 0,7 1
crenuuy oonee 0,73
Bce octanbHble rpyHTH 1,0

4.6.1.8 I'opusonTaliLHbli pesepryap HeoOX0MKMMO YCTaHABIMBATE Ha crpOdH-
JIHPOBAHHYIO NMOAYLIKY € yriioM oxBarta 2a =90° (pucyrok 41). Ilpy HEBO3IMOXKHOCTH
NPOM3BECTH YCTAHOBKY Pe3epByapa Ha CHpodiMpoBaHHOE OCHOBAHME, oA HIKHUHA
CBOJ CTEHKH, B cexrope ¢ yrioM 2a =90° momxed ObITh 1OUOUT IPyHT ¢ TpaMOOBa-
nuen. Jng nonbuBKu CIeAyeT MCIIONB30BATE BIIAXKHEIHM [TeCOK, MejiKuil IiebeHs, rpa-
BHi, yBJIAKHEHHYIO JIECYaHO-TPAaBHIHYIO HIIM IIEMEHTHO-TPYHTOBYIO CMeCh. kICIIOIIE-
30BATH A1 MOJOMBKH FIHMIY, NLUIEBATHIH 1IECOK, Y KOTOPOTO Macca 4acTHIl KpyYHee
0,1 MM coctapndgeT MeHeIIe 75 %, He HONyCKaeTcs. YCTaHOBKaA pe3epsydpd Ueno-
CPEAICTBEHHO HA IJIOCKOE CKAJILHOE OCHOBAaHUE HE JOITyCKaeTCH.

4.6.1.9 Tomnuuy NMOAYIUKH NOJA HUKHeH obpa3zylonielf CTeHKU pesepByapa pe-

KOMEHIYETCA OnpeNeisrh U3 YCROBUL
h,2(0,1+01D), (262)
rue D~ pyaMeTp CTEHKH pesdepByapa.
JUIs noAyIuKy UCTIONB3YETCA APCHUPYIONIH IrpyHT: IIECOK CpelHed KpyNHO-

CTH, KPyNHEIH M IpaBelIMCThiil, 1eOeHuCTo-raNeyHuKoBhie H JPEeCBAHO-TPaBUHHbIC
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rpyaThl. He gonyckaercs yxiajika B HOAYIIKY TPYHTOB € 4HacTHUaMH pasMepoM
6onemie 50 mM. [Topgynixa otrceiaet 1 cnoamMit 15+20 oM ¢ yHIOTIIECHHEM.

4.6.1.10 Huxrowo obpa3yioll YI0 CTEHKH pe3epByapa peKoMeH/lyeTca pacno-
nararh BhIILE YPOBHSA MPYH10BBIX BOJ Ha paccTosuue ne meuee (/i, 4- 0,3 ) meTpos.

4.6.1.11 MunnmansHoe paccTofHHE B CBETY MEXJAY IapaliefsHO YCTaHABIH-
BAaeMbIMH PE3EpByapaMH PEKOMEHIYETCH NPUHHMATE: AJiT Ta0apHTHERIX pe3epryapos
(D <3,25 M) — 1,5 MeTpa; s nerabapnTarx peseppyapos (D >3,25 m) — 2/3D.

4.6.1.12 Ecnu necymas cmoc)0HOCTR rPyHTOBOIO OCHOBAHMA TIOJ pe3epBya-
pPOM HENOCTATOYHA, HEOOXOAMO Iif MHATE Clie/lyloLllie MEepPhI: YIUIOTHENHE IPYHTO-
BOTQ OCHOBAHMS Ha IIyOHily He MeHee 2,5 M; 3aMeHa TPyHTa OCHOBAaHMA YNNOTHEH-
HOH mec4aHol noAyHIKOil; ycTaHoBKa pesepByapa Ha CIUIOIHOM Xelle300eToHHOMH

IUVIHTE MIH HA OTHenbHBIX Ppynpamentax (pucyHox 43).

Ilt-<-0,9 M

2

20=120°

1 —omops! nox KoNbIAMH XKeCTKOCTH; 2 — crioiiHas GyHaaMenTHas IUIMTa

Pucynok 43 - Cxema ycraHoBKa pe3epByapa HA cialfbix rpymiax
4.6.2 YcTanoBKa peiepByapos na 3a60/104ueHHBIX Y4aCTKAaX

4.6.2.1 T'oprzonTanbipie perepByaphl YCTaHABIWBAIOTCH HA TecTaHoi noy1-

Ke 0e3 3aChIuKI rpyHTOM H2 IUIONNA/IKAX, BepXuuii c:10if KoTophix Ha ry6nny 2+2,5
MeTpPa COCTOHT H3 TOp(ha YCTOHUYNBOI KOHCHCTEHIMN, TTOACTHNAEMOTO [IOTHRIM MH-

HepalbHEIM TpyuToM. FHa Topdsupix yuacTkax pesepryaptl MOIyT pacnoyiararhCs B
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TPYHTOBOM HACHIINK, eclii ciabblil FPYHT 3aMeReH NPYVBO3HBIM FPYHTOM, LICLIfIaH-

HBIM C HOCJIOHHLIM YIOTHEHUEM Ha MUHepanbHbiid rpyHT (pHCYHOK 44). Yctanap-

TUBa L PE3EPBYaphl B HACKIUIAX HENOCPEACTBEeHHO Ha TOpdax He Jonyckaercs.

4.6.3 YcranoBKa pe3epryapos B palionax Be4HOH Mep3JioThI

4.6.3.1 B paionax BeYUOMEDP3JIRIX I'PYHTOB rOPU3OHTANIbLHEIE pe3epBYyaphl ie-
ecoobpa3Ho yCrauasnUBATE fa3eMHO B coorBeTc1BHM ¢ Tpebopanusamu CHull
2.02.01, CHull 2.02.04, [3] u [4]. Orcrinky rpyHTa B IOAYIIKE pe3epByapa chegyet
MPON3BOAHTE HEHOCPEACTBEHHO HAa PACTHTENLHEIA CJIIOH.

4.6.3.2 Hanbosnee npuemieMsr i pasMelleHdsn YOpy30HfallLHbIX pesepBya-

POB B panoidX Beuuoll MEPSHOTHLI THIOIMAAKA C© CHIIYYEMEP3ALIMH (BJIAXKHOCTS
W, 0,03) 1 MOHOAMTHEIMY CKANBHEBIMME FPYHTaMA.

4.6.3.3 Bo nsbexanue nporauBaHua Mep3ioro rpyHTa pesepsyap, npeayasHa-
YeHHbIR AN XPaHEHHS HCNOACGTPEBAEMOro He(hTENPORYKTa, JOIDKEH HAXOIUTCH OT
BepXHel MOBEPXHOCTU MEP3JNIOro IPyHTA HA PAacCTOAHUA HEe Melee 3 METPOB Ha Iil-
HUCTbIX MPYHTaxX WM He MeHee 3,5 METPOB Ha MecyaHbiX rpyHrax (pucynox 45). He-
KJXOUEHHAEM SBJASIOTCA ChiIfyueMep3iibie MECKH, HA KOTOPHIX HOMONHHATENBHEIX MEpo-
NPUATHH HE HPOU3BOUTCH.

4.6.3.4 Yomuana cnos rpyHTa MeXAay HuwkHed oOpa3lyromeil creHku pesep-
Byapa H rOPH30HTOM BEYHOMN MEP3NOTHI MOXKET OBITH YMEHBIIIEHA 38 CUYET BKIIOYSHUA
B IPYHTOBYIO TONILY TEINIOH3IONUPYIOILErO CJiosd, PacloNOMEHHOIQ BHIILE JHEBHOH
HOBEPXHOCTH. B KauecTBe TENIION30NUPYIOLIEro MaTepydana MOXeT OLITE UCHONB30-
BaH NEHOHONMCTUPOH ToNLuHON 9-10 cM, kepaM3uToDETOH TOINUHOU 2025 CM.

4.6.3.5 A ycrpoHcTBa NOAYILIECK PEKOMEHIYeTCsl HCIIOJIb30BaTh CyNEeCHaHbIe
rpyHTHL. TIpH HCNOJE30BAllMM MECTHBRIX FPYRTOR OHH AOIDKHEI OLYTH B OTTAABINIEM

COCTOSHHKM B UME [ OLITHMAJIBHYIO BIAXHOCTE ( 13+2(0%).
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Pucyrok 44 - CxemMa YCTAHOBKH DE3CPBYAPOB HR TOPGPSHLIX yUuacTKax

IC1

FEUJH

dbd QN
O0-10—

¢
L



} ™ ."*- ‘

1

— i - - o - - - i il Wy el S vl B e Mg i e g - g Sy S e S ey e g T Sl iy iy w w S o W W A S w - ,-' ---------- Y """‘"""'""‘"‘"""'""-"-f -------------------------
N0 % 0% 0 N e N N D N A I RN e

>

1 — rpYHTOBAs HACLINEL; 2 — FOPHU3IOHT BeYHOK MEP3NOTH, 3 — NOAYILKa U3 APSHUPYIOLIETO MPyHTa

Pucyrok 45 - Cxema YCTRHOBKH pe3epBVapa B HACHINIH Ha BeYHOH Mep3J0Te
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4.6.3.6 Jlna uckmovenus BIHAHHE NOBEPXHOCTHEIX BOJA HA TeMIEDaTYPHBIA

123 BClI

PEXHM BEYHOMEP3IIBIX TPYHTOB, TIOBEPXHOCTE FPYHTA, Npunexamias K Hacklliy, 8 KO-
TOPOIl pasMeElIeH pe3epByap, JOKHA OBITh CIUIAHHpOBaNA K 3aIIHIIEeHA IIOKPBITHEM.

YiJioH CIUIAaHUPOBAHHOM TTOBEPXHOCTH € acanbTOBbIM HITH OCTOHHRM IIO-
KPHITHEM JIOJDKEH COCTABNATE He MeHee 5 %, ¢ rpyurossiM - He MeHee 10 % n Ge3

IIOKPBITHS - HE MeHee 30 %.

PesepByaph! JOJKHB! OBITh OKPYXEHBI BOJOOTBOAHBIMHI KanraaMHu (riyOuno
nopsnka 0,5 merpa, ¢ ywionom He metee 0,006+0,007), pacronoxetHpIMH Ha yja-
nean 1,5+1,8 MeTpoB 01 Hu3za nacenu. CTeHKH BONOOTBOAHBIX KAHANOB clenyer
OONHIIOBHIBATE XKENE300€TOHHBIMA WIH apMOUEMEMTHEIMH TUIHTAMHM, UIBBEl MEXNY
KOTOPEIMH JOJDXHBI 331€NbIBAaTRCH ac(anbTOBON MAaCTHKOM,

4.6.3.7 llpu nopepedyHoM yKIIOHE MECTHOCTH kpyde 1:5 ciaenyer BHUTIQIHATE C
HArOpHOM CTOPOHEI 2 PAAA KaHap ¢ pa3psiBoM Mex Ty ummi 30+40 MeTpoB.

4.6.3.8 B HavyanpHblil nepuon IKCIUIyaTalHHA pe3epByapoB Ha BeYBOMEp3JIhIX
I'PYHTaX peKOMEHIYEeTCs IIPHCOeIUMHATh TPYOONPOROALI K pe3epByapy ¢ NOMOUIBIO
FPMOKHUX UUIAHTOB M BHIHOCHTE Onukaiiinyio onopy TpyGonpoBoga Ha pacCTOsHAE HE

MeHee / MeTpOB.
4.6.4 YcTanoBKa pelepByapa ua nNpocajiolbIX rpyHTax

4.6.4.1 T'pyHTOBEIE YCHOBHS CTPOMTENILHBIX TUIONIANOK IO MPOCAJOYHOCTH
BCHCACTBME 3aMavYlBaHHd I'PYHTA JEAATCA Ha 2 THIIA:

I T — nmpocanka rpyHTOB OT BHEIIHEN HArPy3KH PO3MOXHA, @ TIPOCAJKA OT

cOOCTBEHHOTO BeCa TOMIM FPYHTA OTCYTCTRYET HIIM He TIPEBBINAET 5 CM;

Il tHT — Upocajika FPYHTOB OT BHEHMIHEH HAMPY3KH BORHHKAET, a [POCAJKA OT
cOOCTBEHHOTO BECA TOMIIM IPYHTA NIPEBLIUIIAET 5 CM.

4.6.4.2 Pac4eTHBIM COCTOAHIIEM 1IPOCAIOYHBIX I'PYHTOR IO BIAAXHOCTH IIpH

BO3MOXHOCTH HX 3aMa4YHBAHMA SBISETCH COCTOSHHE MNOJHOIO BONOHACHLIIUEHHA:

S >0,8.
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IIpocaaxa rpyHroBoro ocHoBaHUS NON rabapUTHLIM pe3epByapoM, YJIOKeH-

BCIl 124

HEIM Ha CITPO(PHIHPOBAHHYIO BHUHYILKY, ofipeaeisercs no hopmyie

H
Sa =D, Eqhy s (263)
1=]

rie g,- OLUOCHTENBHAA NPOCANOHOCTE [~T'0 CIOS TPYHTA, onpelaensacMas
ONBITHAIM ITyTeM Ha obOpasiax PYRTa IIpY YACNEHOM JIaBACHHH b,
pPaBHLIM YACJIBHOMY BEPTHKAJLHOMY UABJICHUWIO B cepenuhe pac-
CMATPUBAEMOIO CJI0d OT CAEAYIOUMX Harpy3ok: cobcTBEUHBIH BeC
pe3CpByapa € KUMIAKOCTBIO, BEC 3aChIIKHW; BEC TOJIIM I'PYHTOBOrO
OCHOBaHUs, 3ajerarollero Beilllie pacCMaTpHBaeMOro CIo4.
Ounpepenetlic CPEAHEI'0 YAENEHOIO JABIEHAS Ha OCHOBaHHE 0] TOJIOINBOI
HACBIITH NIPOU3BOANTCA NYTEM AeJIeHUA CYMMAapHOro Beca pe3epsyapa ¢ BOJICH H Beca

HACKITK Ha Benwuuny nnouiaxu abed (pucynox 46). Pacuyer npocallok 1o BHILLENPU-
BEASHHOR HOpMY e NPOHIBOMUTCA B NIpEAEnax TOMNH OCHOBAHUA, Pa3sMePhl KOIOPOH
ONpeNeRsroTCA B cooTseTcTBHM ¢ Ykazauusimu CHull 2.02.01.

4,6.4.3 Lipu upocagke rpyHToBOI0 OCHOBaHHUSI MeHee 25 ¢M HHKaKux [OI0J1-

HUTENBHEIX MEpPONpMATHH, HAUPABACHHLIX Ha CHMKEHue pedopManuil ocuosavus

JOTIYCKAETC A HC NPOBOAHTD.

4.6.4.4 Ilpn pacyeTno# senHIHHe npocaaku 25<s ,; <40 cM ocHOBaHue pe3ep-

Byapa cleiyeT YIOTHHUTE Ha rnyOuly He MeHee 2 MeTPOB WM OTCHITIATL TPYHTOBYIO
NOAYIAKY NOJ PE3epBYapoM TOIMLHHON 1,5 MeTpa U3 MeCTHBIX JTECCOBBIX MPYHTOB C

YIIOTHEIHEM HX HOCHOii110 (0 YAENBHOIO Beca ¥, =1,65+1,T1¢/v,

Ilpu npocanke $,>40 cM I'pPYHT B OCHOBaRHH HOJizKeH OBITH YIJIOTHEH IPCH-
BapHTeNbiBIM 3aMaUuMBaiieM ¢ YIUIOTHEHHEM BepPXHEro ciof na rnyouuy 1,5 Metpa.
Ecni HeBO3MOXHO BBHIITOJHHTE YILIOTHEHHE TPYHTOB NpefBAapUTEIbHEIM 3aMaylBa-
HHEM, TO CHEAYET NPOIIBECTH 3aMEHY Beell uacTH ImpocafoyHoi TOIILH.

4.6.4.5 llpu crpourenncTBe pe3epByapoB chieliyeT H30eraTh BO3MOKHOCTH

CPC3KM I'PYHTOB H 0DHa}eHUs NOBEPXHOCTH NMPOCaA0UHBIX IPYHTOB. B ciyude cpes-
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K¥M TPYHTOB, PEKOMEHAYeTCS NOBEPXHOCTH MPYHTA BIPHIXIUTE ¥ YBIAXHHUTE C OCHe-
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PrcyHok 46 - Cxema K pacueTy Hpocajkn OCHOBaHN
HA NPOCAZOYHBIX FPYHTAX

4.6.5 YkazaHns no ycTpofeTBy rpyHTOBO# 3achIKH Pe3epRYapoB

4.6.5.1 3acHIIKy pesepByapoB rpyHTOM B 30HAX YUJNOTHeHHs (pHCYHOK 47)
CIeayer NPOH3BORMTE CNOAMH BBICOTOH 15+20 cM ¢ ynnoruennem (koadduuuent
yiurotHenus He Menee 0,9). Pezepsyapsr noiKHFI 3aCkInNaThCs OOHNORPeEMEHHO ¢ ofe-
UX CTODOH C PA3HHUER B ypoBHAX 2ackinky He Oonee 30 oM. ['pywToBy10 3aCHIIKY,
PACHONOKEHHYIO CO CTOPOHBL (HAMIA FOPUIOHTANBHOrO pe3epByapa, ciefyer OTChi-
nate 0e3 NOCNOHHOro yrutotHenus. B 3achirike, koBTaKTHpYIOielf ¢ Koprycom pe-

3epByapa He JODKHO OuiTh YacTii kpynsee 60 Mm.
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A — 30Ha2 KOHTPOJHPYEMOTO VILIOTHEeHM, K03 QUIIHEHT YIULTIOTHeHHA He MeHee 0,9;
b — 30Ha HEKOHTPOIMPYEMOIrO YILIOTHEHMA;

C — 30Ha HEyIIOTHAEMOrO TPYHT2

Pucynox 47 - CxeMa 30H 3achbInKH pe3epByapa rpyHTOM
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J{ns 300 yrToTHEHHs PEKOMEHAYETCS NPHMEHNTE ClleAyonie IPYHTEI KpyTl-

127 BCI1

HO3EPHHUCTBIE W CPEJIHE3EPHUCTHIE 1IECKH; CYIECH; NECHaHO-TIPaBHITHEIE CMECH; Ner-
KHE 11 CPEAFHE CYTIIHHKHA; APECBANEIC, raNedHuKosbie; nebenncreie. Menkue necky
He JOJDKHEI cojiep)kath JacTuil pasMepoM Mernslne 0,1 MM 6onee 10 %, B ToM ducne
rnuareTsix (Meustue 0,0095 mMm) 6onee 2 %. He fonyckaerca npHMeHsSTh IUIS 30H
Yy ITOTHEHNS NBUIEBATHIE NECOK; CYTTTHHKI; TIMHBI, YepPHO3€M; MeJIOBhIE I'PYHTEHI.

4.6.5.2 B jumHee BpeMA s 3aCHITKY PE3EPBYAPOB JIONYCKAIOTCH APSHUPYIO-
ivie Taneie IPyuThl. BepXusst ToBepXHOCTh HACKINY A0IAKHA UMETL YKIOHEI 11,5 %
B CTOPOHY OTKOCOB, IpH HAIMYHM BEYHOMEP3INLIX IPYH10B B OCHOBAaHUM 3Ha4YcHHE
9THX YKJIOHOB CleJiyeT YBeuduTs A0 5+6 %.

4.6.5.3 Ecnu B 30ne ynuioThenus rpynTa A (prcynok 47) tpebyercs 3achimka ¢
POSKTHHIM MOAYJEM NiehopMaIiny, BEIIMIHUHA KOTOPCTO Bhilue MoTyns aedgopmanuu
MECTHOI0 I'DYHTA, TO HECymas crnocoOHOCTE pesepByapa moxer ObITh obecnedena

TNOCPEACTBOM YKJIaJIKH B 30HY A IrpyHTOLIeMeHTHO cMecH (Tabanna 17).

Tabnuua 17 — 3navyenne neoOX0ANMOro KoJn4ecTRa HeMenta (B HponeH-
¥aX) ana obecnedenns rpebyemoro moayan gedopmanuu

-

Bunet obpaboTaiHbiX | Monmyns acdopMannu rpyatonementa £ sC (xr/cM”) B 38BHCHMOCTH OT T
[PYHIOB B 30HC yIUIOT- Aobanku 1ieMeHTa (B UPONEHTax OT Beca IpyHTa) MapkH 400

iy’

il S——

HEHHOH 3aChITKH 6 [ 8 *l 10 ] 12 15 ) J‘

I [ecuannte  (KpYIHO- 600 900 200 | 1400 )
JEPHHCTBLIE,  CpeJHe- |
3ePHUCTLIC) |
Hecuanpie (MenKo3ep- 550 750 1100 1300 1400
HUCTHIE, ILIICBATRIE) | '

- CynecqaHple 1 500 | 700 | 1000 | 1200 1300 '"I
CyriuuucTsie 400 600 | 800 | 900 1200 |

4.0.5.4 B paloHax ¢ CEHCMHYHOCTBIO 9 BaiIoB KPyTH3HA OTKOCOB HACHIIEH
JI0JKHa OBITE He Gonee 1:2,25. B cnyvae, ecnp yeraHoBneNHBIH B HACHULH pe3epryap

pacCUMTaH Ha NeliCTBHE BO3AYIIHOH yAapuoii BONHEBI, KpyTH2HAa OTKOCR HACHIIH
OMMKHA NMpHHAMaThea He Gosee 112, npH aToM mmpuHy GpoBkM oTKOCA BACHIIH /g
(pucynox 47) cnepyer onpeneysits no popmyiie

ls =(H, + D)tga (264)

ont
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5 Pacyer u KOHCTpPYHpPOBaHHE TPyOONpoBOOB /ISt CEHCMHYECKHX Paii-

128

OHOB
5.1 Pacder TpyOoliposooB Ha celicMRYecKkoe BO3AeHCTBHE

3.1.1 Pacuer nogzemMunix tpy0onposoion

5.1.1.1 Pucuer tpybornpoBoaos He0OX0AHMO TPOBOANTD C Y4eTOM TpeboBaHuil
CHull 2.04.12, Ilb 03-108, BCI1 2-137. Pacyer 1py6oripoBOA0B HA HPOYHOCTS Clie-

AYeT BAIIIONHATE M0 PopMyiie
ZG‘PI* ::Rwyckyi (265)
Fae ZJPI - CymMMa HauPDKEHHH B TDYOOHPOBOJE OT NOCTOAHHBIX, AJIMTEIb-
HEIX ¥ CeHCMAYECKOH HarpyIoK;
R,, - pacyeTHoe COLPOTHBICHHE CTRIKOBOTC CBAPHOI'Q LIBA,
¥, - Koaguiuedt ycuosnii paborsl, pasusii 0,7;
k, - KOO(pPUUHEHT IMHAMUYECKOro YUpOMHENHs, INPHHHMAeMbii 1o
tabnure 14.

5.1.1.2 Cmenienue vactHil ¢aabuix ¥ MmioTHLIX rpyHTOB U/, OT JIIHHEI CeHCMU-
yeCKOH BOJNHBI L, Jomyckaercs onpeReiiars 1o rpagHky na pucydxe 48. Jlna paii-

OHOB ¢ CeHCMUYHOCTRIO 8 0aN0oB cleayer 3HaueHus L/, yMEeHbIUUTE B 2 pa3sa.

Jlnuda ceiicMuYecxoii BONiEI ONIpeAeisieTea 10 GopMy e
L, =c,T,, (266)
I'Ie C,~ CKOpPOCTE ceHCMHUUEeCKOH BOJHEI (NipunoxeHue B);
T, - nepuol celiCMUYECKHX KonceOAHUHA MpyHTa.
Ipy orcyrcreui jfanHbix nepuoyy xonebannél rpyHra npunumaercs (0,5 ce-
KYHA.
5.1.1.3 IlpoponeHbic RunpsXeHUA B MPAMONMHEHHEBIX Y4aCTKaxX ITOHA3EMHEIX

TpyOONPOBOLOB OT CERCMUMECKOH BOJIHEI OTNIPENEIIAIOTCS NO popmyJie

267
Oy xik}ﬁ?o : AgT—IOE, ( )
2T ¢
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rae ki - KOIPQUUUEHT, YYHTBIBAIOLIHII AOITYCKaeMEIE IORPEXIAEHIS TPY-
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donpoBoaos, pasuni 1,0;
nig - KO3(phUIHEHT 3ameMieHns Tpybonporoaa B IPYHTE, KOTOPLIH
ClielyeT OmnpeJieNiaTh Ha OCHOBE MATepHanoB U3GLICKaUHN, 1IpH OT-
CYTCTBUH JIAaHHBIX JIONYCKaeTcs NpHHUMATE no tabnuue 18;
A - xoadpdunuent, pasnetii 0,1; 0,2; 0,4 juia 7, 8, 9 6annos;
Th, €, - TO XKe, yTO B hopMmyne (266);
E - Monynp ynpyrocTy CTanm.

Tpybonposox noz geldcTBHEM CEHCMHYECKOH BONHBI, PAacupOCTpaHFiomIeHcs

BIOJIL OPOAOIIBHON ocH TpybonpoBoaa, dyeTt cxaT HIH YANTUHHATCA HA BEJINTHHY

o,
A = f—, (268)
rae f- nnuHA NHAMONHHEHHOro yuactka Tpybonpopoaa.
Uy, cM | - C e e -— i_ .
40
20 l
0 200 400 600 800 1000 Los a

[ - JU1g pBIXJIBIX TIECKOB B MATKOTUIACTHUHAIX I'VNN; 2 - NS [UIOTHBIX
TECKOB H 1BEPABIX I'NIHH

Pucynok 48 - 3aBucumocts ememenns gactTal rpyura Uy or annsnr
ceiicnriecknii BoJinb! Ly npu celicmunocru paiiona 9 6anos
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Tabnuia 18 — 3navenne kospduuienrta laumeMacdusn rpybdbonpososa B
FPYHTE B 3aBHCHMOCTH OT BHA2 FPYHTA

i
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[ Kosdpdnumenr 3anmemaenus

I'pyursl Tpybonposoga B 1 pyuie,
My
Hacemable pETXIEIE HECKH; CYTIECH; CYTIHHKH o 05
Tlecyansle MATOBIAKHEE (CYXuE) ) - 0.5
| Tlecuanrie cpenHeil BIaxHOCTH ) - 0,45
IlecuaHble BOAOHACHIITEHIbIE [ 0,45 i
Cynec ¥ Cyrnuuk ) 0,6 |
['uHEl BIaKOLIE, IIACTHIBEIE : 0,35
[ AnAL DIOTHLIC NORYTREP/ALIE I TREpHLIe ' 0,7
Tecosunubre ) B - 0.5 L '
Topdsauoit rpyar ) o 0,2
HuskoreMmirepaTypRLIe Mepaible (ecHanble, FIMHHCTEE) 1,0 o '—,
BLICOXOTEMIIEPATY PHEIE mep3iLie {TICCanbie, TIMHNCTRIE) 1,0 \

5.1.1.4 Pacucinbie Hanpaxenusa OT ceHCMUYeCKOoi BOJIHBI B MECTax 3afle/IKH

Tpybonposoaa ciexyer OIpPeHenaTs 1o popmylie

| dglnk L
o, =%kmy —- 0% 0 , (269)
2 (C p ¢
re Ly~ nInHa ceiCMHYECKOU BOJHEL.

Hanpsoxensss n pedopMalysa B nog3eMHoM TpyOonpoBoae oT mepenaja reM-

ffepatTyp ONpeRensioTCA 110 HopMyaM

o, =E%L o AL (270)
2 2
rue At — nepenap TeMieparyp B TpyOonposoae, MpUHUMaeMEINA 50°C:;

E - Moxyns ynpyrocra Matepuana Tpyos;
& - KO3(PpPUIHEHT, YYHTHBAOIIUMHA BeauyHny AedopMarnuu tpyobornpo-
BOJia OT [epenajga TeMUEPATYPHI, IipHHNMaeMblil pasibiv (,000012.
Ot BHYTpeHHEro U30LITONHOIrO AaBlNeHHA B CKJIAACKOM TpyOONpPOBOAE BO3HU-

KaeT NPOLAOJILHOE HanpsxKelle, KOTopoe CllejlyeT onpeleNath 10 popMyie

pD
o = 0:4 — (27 ]
P h )
rae p— BHYTpEHHES ABICHHE, IPHHUMAEMOE 8+10 I{I‘f'CMI;

h - TONUIHHA CTEHKd TPYOLI;
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D - nuamerp tpybGonposona.

5.1.1.5 Ha BrOosax B pesepryap B paiioHax ¢ celcMIMHOCTHIO & 0aiioB ¥ BhIIUE
pekoMeHIyeTcs nponyckars TpyOonpoBox yepes KaHai win Gy tasp-tpy0y kax yka-

330 Ha pucyHKe 49. Jlnnna ¢pyTnapa-tpy6s1 onpenensercs 1o Gopmyiie

;= 6Frh p (2 79 )
J ?
Rk,
rie - paityc nponyKTolpoBoOAa,

I, ~ pa3HOCTh MepeMellennii COOPYKEHHS ¥ TPYHTA, KOTOPYIO /IOy CKa-
eTcd MpUHAMATh 4 CM M 2 CM COOTBETCTBEHHO 111 9 » 8 Oamos.
Jinametp OyTnapa-tpyOsl AOJKEH NPEBEIUATE JIAAMETP TpyOouporo/ia He Me-

nee gvem Ha 20 # 40 cM COOTBETCTBEHHO JUis 3eMneTpscertill 8 u 9 bamios.

L }

1 - TpyOoI1ipoBOL; 2 - PyTasp; 3 ~ HIONALMOHHBIH 2Kpan; 4 - H30NAUus

Pueynox 49 - Cxema xOMIEHCAIHOHHOTO YCTPOHCTRA

8.1.2 Pacuer nagzemunix Tpybonpononon

5.1.2.1 Bzaumioe cMenienye onop HaazeMHoro Tpyoonpososa BAOAL €ro npo-

JTONLHOM OCH NPH CEHCMUYECKOM BOIJIEHCTBHR CllIeiyeT ONpe/IessiTh O (hopmye

AgT ¢

ZHLP

AP, = tk, (273)

?
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¢ - paccroatine MRy ONOPAMH, HAXOMAUIMMUCH ONLOBPEMEHHO
B 30HE CXATHA WK paciikenus 'py H10BONO MacCHBa.
5.1.2.2 B 1py6onpoBoje, HaxonaueMcs MEXAY ABYMS HEMOABHXKHBIMH OIIO-
paMy, HE HMEIOU(EM KOMIIEHCAUHMOHHOIO YCTPOHCTBA, BOIHAKHET NPOROALHOE Ha-
[psKeHMe, Onpeaessemoe 110 GopMmyiie
AgT E |

2
/O
A

(274)

O :i}f}

[Ipu pacyere KomiteHcaTopa Ha TeMIIEPat yPHBIE BO3JMCHCTBUA M TIPH pacyeTe
caMOKOMIIEHCalMH TpyDonposoaa ciHeayeT yYiTelBaTh JOTOJNHHTEIBHOS YIUIHHEHNKE

y4acTKOB 1pyOONpOBOJE, BAOHL KOTOPLIX PacnpocTpassercs cedcMuyecKas Boiua.

OtnocuTensHas nedopManisa rux yasHnenui pasia  (AgT, ) /(27 p)-

5.1.2.3 Onopel HaazeMHoro TpyOonpoBoja pacCUU1LIBAIOTCH KaK CTOHKH, 3a-
LICMJIEHBEIE B IPYHTE, ¢ COCPEIOTOYEHHOH Maccoi B BEpxHe#d 49acTu m, (PHCYHOK
50), cnaraemofi M3 Macc ABYX IPHMEBIKAIONIMX K OMOpE NONYITPOJIETOB TPyOONpoBoja
¢ TIPOAYKTOM; MAacChl PUIelI U MONOBHHLI Macchl HAA3eMHOH vacTu onopsl. Hepuoz

cBo0OAHBIX KoneOannii KOHCONU onpeeNnsercs 110 opmyie

S m H, (275)
¢ \ 367
rne H,. - BBICOTa CTOHUKU-KOHCOIH,

E - Mopyns yRpyrocty Marepdana, H3 KOToporo u3roToBjeHa CTONKa,
J - MOMEHT HHEPLHH MOIIEPeYHOTO CeHEHHA CTONRY.
Koadduupent aunamMudaoctd f B 3aBUCHMOCTH OT PaCyETHOTO Niepnojia cod-
CTBEHHBIX KojleOanu# orropel npuuuMaeTca no CHull H-7.
['opn3oHTaNIbHaA CeHCMUYECKas cuna, geidciByrolmas Ha ofopy, onpeaensicrcs

(10 (hopMyne
’S'c - Q,Aﬂck;, (276)

e O=myg- (g - YCKOPEHHE CHNbI TAKECTH).
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Pucynok 50 - Cxema k pacuery onophbl (CTOHKH) Tpydonposoaa

5.1.2.4 [lepemenienne TpyOonposoa ne pUreio orops! (B 0/1HY CTOPOHY) O11-
penengercs no popmyie
achﬂ p“(g — Aoy )f Tﬂz’ (277)
4

FOe  dep ¥ dgy - TOPU3OHTANBHAS H BEPTHKANRHAA COCTARJIAIONIHE CeHICMHYECKOro

Au =

YCKOpeHHs, NpHHUMaercs: a, = 0,874g, a., = 0,5A4g;
[~ KO3()(HIMEHT CONPOTHBIEHUS NepeMelIeHI0 TPYOh!l 0 pHIelio
(IIpH CKONBEXEHHWH CTaH 1o cTann pased (0,3);
T, - nepuol cecMUIECKHX KojieOaHUi IPYHTOROIO OCHOBAKIIS;
S, - KO3QDUIMEHT NUHAMUYHOCTH TPYOONpOBO/a ofipefiengerca B Co-
oTBeTcTBHH ¢ Tpebompaumamu CHnll 1I-7 B 3amncumMocty ot ne-
puona coOCTBENHEBIX Konebanuit Tpydouposona 7,

Tlepnoy coberpernmx Konebaunii Tpydonposona onpenensercs no Gopmyne

a—y

| 4y !
(ﬁ \2 }/;J-I" J;f

/1 P

T 3 B 1 "
~0.3D,| — —, (278)
ey \ g —.
D,

rae D, - HapyXHBIH quaMeTp TpyOonpoBoia;
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f - TOJILIMIA CTEHKH TPyOOoIIpOBOJIA;
¥, 1 1, - O0BEMHLIH BeC IPOJYKTA H MaTepHaja TpyOs;
E - monyib ynpyrocTH Marepuaia Tpyoonposoa;

£ - YCKOPEHHE CBOOOHOIO NaAeHHI.

5.1.2.5 Tlpu HedcTBHU CEHCMHYECKOH CHlthl B BEPTUKANBHOM HaIlpaBIeHHU
JOTIOJIITH | €Jibiias BEPTHKaNbnad Harpy3Ka Ha 01opy onpejensercs 1no gpopmye

P.=15%kma,p,t, (279)

rae k; - o6o3HaueHue To XKe, 4To B GopmMyine (267);
m, -~ MUcca eIHHUNBI JTHHBI TPYObl, 3a[I0THEHHOH [1POAY KTOM;

£, - KO3QUUMEHT AMHAMHYHOCTH ONpeIeNseTcs B 3aBHCHMOCTH OT Iie-

puojfia cobcreenHwIX Konebanuit Tpybonposoma 7T,, npH 3TOM

BMecto ¢, noxcrapisercs { - PacCTOSHHE MEXAY ONOPAMH BHE
3aBUCHMOCTH 01 criocoba sakpelienys TpybonpoBona Ha onope;

dcy = BepTHKabHad COCTABNAIONIag YCKOpenus rpyuTa: a,., = 0,874g .

5.1.2.6 Maxkcumanenbiii MOMEHT B TpyOOIIPOBOAe, BO3HUKAIOWUE Ha)l npoMe-

ACYTOTHBIMH OHOPAMHE OT CEHCMHYECKOHA Harpy3xH, onpeaeisercs no popmy:ie

B k‘,m“"awﬂpfz (280)
# 12

Af

5.2 Koncrpyapopauue tpydonpoBogos g ceicMU4eCcKHX palionon

5.2.1 Yga3zauMs 110 nporiajixe TpyoonpoBogoB

5.2.1.1 Ha cxnagax roprodero OCHOBHBIM THIIOM Ha3eMHOK NMpoxiiagky Tpydo-
[IPOBOJOR ABNAETC npaAMonuHeinpl. Ha pucynxe 51 npepcrasnena tunosas cxema

JHHEHHOID y49acTKa Ha 3eMHOro Tpybolposoia.
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A Ap——t—F L 2 3 4
- . _ . .._..#____.I__F“L.i_%;l._

| - ceofopnas onopa; 2 - NpojioakHO-NOABMKHAS (HalpapnsioLasn); 3 - KOMIIeHCa-
Top; 4 - HenoABIXKHaA onopa; B=3-+10 m (B 3aBHCHMOCTH OT inaMeTpa TpyOnl }

Pucynok 51 - Cxema pacuosiokeHHsI OROp TpydoNpoBoOXa

5.2.1.2 TlogzeMuyio OGeckaHAIBHYIO HPOKNAAKY TPyOONPOROMOB B YCIOBHAX
BEUHOMEP3INLIX IPYHTOB CIENYEeT OCYINECTBJIATH B COOTBEICTBHH CO CXE€MOH Ha pu-
cyHke 52. Jnsg YMEHBIUEHHA BBICOTEH! CJIOS NPOTAHBAIOUIETO IPYHTa 107 Tpydonpo-

BOJOM PEKOMEHAYETCA YKIIaXmBaTh TEMIOH30ISIIMOHHEIH 3Kpad.

2/3d

0,2-0,3 m|

T T 7

I obparHas 3acbINKa C NOCHOHHBIM YNJIOTHEHHEM; 2 - IPaHHIa BOIMOXKHOIO HDO-

TalBaHWA TPYHTA; 3 - 1IECOK; 4 - 1IOACHIIKA N3 I'PaBHIHO-TANe THHKOBOI CMECH, Ie-
OeHs, 1paBust, APECBEY; 5 - FpanMiia HPOTANBANNA B JIETHEE RpEMS

Pucynok 52 - llogzemuag npoxaaiKa NH3KOTeMIEpaTypuoro TpyGonposoaa

5.2.1.3 KoHcTpyvipoBaHue TpyOOUpOBOIHRX MIHHHEH [ OTIOp [OJIKHO BECTHCH C

yuetoM tpebosaunii [1b 03-108 BCH 2-137 n {?].

5.2.1.4 [a mpocanouusix rpyntax aig tpybonposonos HeoOXonuMo YCTPoii-

CTRO UCKYCCTBENHOIO OCHOBanuA. [l 3aMeHsl MPoCaIouHOro IPyHTa PRKOMENnyer-
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Cst BCTIOJIB30BaTL HECKH, IPasiHi, APECBa, JEYKHWE CYNeCH, YKIa[blBacMble B TalOM

COCTOSHHH € NUCHAOHHBIM YITIOTHEHHEM.

5.2.1.5 Ilpu npoknaxke HaazemHBIX TpyOonposoaon HeoOxomiMmo obecrieqdu s
BO3MOXHOCTE €I'0 BEPTHKANBHOIO TepeMenienus. [TpyHIMNUaNbHbBIE KOHCTPYKTHE-
HElE CXeMbl HENOABHIXKHEIX OMOp IpeACTaBleHsl Ha pHCYHKe 53. 3asop u Mexny
BEpXHEN 1JIOCKOCTHIO OIIOpLL ¥ HYU30M TpyOONpOBOAa B 3aBHCHMOCTH O CTELERH 11Y-

YHHHUCTOCTY FPYHTA ¥ CCHCMHUYHOCTH paiiona cliexyer npuHHMarte o tabiune 19.

TaGmpna 19 - 3uavyenue 3a3opa MKy onopoil ¥ TPYGOHPOBOJOM B 3aBM-
CHMOCTH OT CTEUENH HYYHHHUCTOCTH TPYHTA H CeHCMUHHOCTA paioHa

Paszmepsl B caHTUMeETpax

o —

| HanmenoBanne | Beamunua u npu ceficMuunocry paiiona B 6aa1ax
IpysTa MO CTCACHH
Mﬁﬂbil::ﬂﬁﬁ BYMUBACTOCT 7 1 d ? 10
ChntIOIIMIﬁHC%LIﬁ 25 35 45 60
CpexHelry YuHHC Thii IRE 25 | 30 45
Crnabonyunnncrelii 10 15 20 35 }

5.2.1.6 B celicMoonacHbIX palioHax peKOMeHJYyeICA HCIIONb30BAaTh NPOMEKY-
TOUHAIE OIOPHI JEKHEBOI'O (PHCYHOK 54) HII¥ TOPOAKOBOTO THIIOB.

MuHnMaltbHOE PaccLOAHHNE 110 BhICOTE OT NOBEPXHOCTH 3€MAM 10 HH3a TPYOO-
POBOJIA JIOJDKHO COCTaBMATE 25+30 cMm.

JlexkHeBbIE OOOPBL MPU HATHYHH BEYHOMEP3JILIX [PYHTOB CIELYET IIPUMEHSITH

nop TpyGoupoBOMAMY, TIpeAHasHaYCHHBIMH Ui TPaHCHOPTHPOBaHHA HEMOAOIpe-

BaeMBIX KHKOCTEH.

5.2.1.7 TpyO6orpoBoAE! PEKOMEHAYETCH NPOKIAALIBATL HA CTOMKAX UM CRAAX,
3aiefladibiX B BEYHOMEpP3ABIM IPYHT, B Clyyae, ecjid BEpXHsIA I'paHuUa BEYHOMH

MeP310161 OIIN3KO 3aferacT OT AHEBHOH 1II0BEPXHOCTH, 4 AEATENBHBIA CJIOH COCTOHT

13 cnabrix rpyHTOB.

KoHcTpyupopaune CBaHlbIX ONOp [O/DKHO BeCTHChH Ha OCHOBE YyKa3aHUM

CHal1 2.02.03.
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HA wee3zodeToNHOI TUTHTe

ypoBeHh BE1ROE Mep3INoThl

"3 0ETOHNOM MACCHBE

1 1 : .
—)’Ll _R_‘f

i

ypoRrelh BedHol
Meﬂmm Thi

Ha CBAAX 1-1

yYpoRerh BeUnoi
MEeN3191 bl

¢

| - cTojikg; 2 - Kolicony, npHBapeHHsle K TpyOonposony; 3 — tpybonposoa

Prcysiok 33 - CxemMEl BApHAHTOB HEMOBHARBIX OO
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300
£ 8
C L,
— ~1350 1:2 ?
“fi‘ffﬂh‘ ~150) SRR KR L ARE
3
1 PO PO
) ~150
=4
~ 600 ~600 ~600 , ~ 600
S 1 ¥ t —
walnry —pe Tt — , el ; hJ]SO

N - ~150

] - kenezoberTonHas NSKHERad onopa; 2 - ApU3Ma U3 KPYITHOCKENETHOr0 rpynIa;
3 - Besuiep, MPLBAPEHHLIE K TpyOonpoBOAY; 4 — CTalibHON NPOPUITE; 5 — YIIOP

PacyHor 54 - Cxena kene3o00e1o0HHLIX NPOMERYTOUHLIX 0HOD
§.2.2 YkazaHHs 110 KOHCYPYHPOBAMHIO TPYGONMPOBOAOE

5.2.2.1 MouTtaxusle csapHple coeHHeHust TpyOoIIpOBONOB, MPOKIIa/LIBAEMBIX
B celicMMYECKUX palloHaX, JONKAL NIOABEPraThcs (U3HUECKUM METOAAM KOHTPOIS B
coorBercTBiM ¢ [OCT 14782, 'OCT 18442, I'OCT 18895.

5.2.2.2 TpybonpoBoaE I pe3epByapoB, PACCYHTHIBAEMBIX Ha CEHCMMU4ECKOE

posACHCTEHE ¥ AcHCrsde BO3UYINHON yAAPHOH BONHAL, JIOJDKHB! H3MOTABAHBATLCH U3
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cTaslell ¢ OTHOIIEHHEM Npeliena TeEKYUeCTH K BpEMEeHHOMY CCIPOTHBIIEHHIO He donee

0,75 nna yraepoaucToii cranu u 0,85 nnst HU3KONErMpoBanHoil craym. CBapHrie co-
eAHHEHHA NOJPKHE] BRIIOSHATHCA ¢ NPUMEREeHHeM J{yTOBBIX METOJOR CRApKH. He jo-
[Fy CK3ETCSA TIPHUMEHSTE JIS CBApKH CTANBHEBIX TPYO aleTHIEHOBYIO CBApPKY.

5.2.2.3 JIna 3amATh TpyOOIpOROAOB B METAJUIMYECKHX BEPTHKAIFHBIX H TOpU-
3OHTANBHEIX PE3EPBYAPOB OT CEHCMUYECKOrO BO3AESHCTBWN HNIM NEHCTBHS BO3NYIL-
HOHM yAApHOH ROJMWH HEOOXOMUMO TIpeNlyCMaTpHBATh YCTaOBKY KOMIIEHCATOPOB HAa
sofie Tpybonporonor B pezepByaphl. Komnencauusa aedopManii n0azeMHBIX U
Ha3eMHBIX TpyOONPOROJOB NOMKHA OCYIECTBAATRLCSA 3a ¢yeT IRy ThIX Z, I u 11 - 06-
Pa3HbBIX KOMICHCATOPOB, CHIL(OHHBIX KOMITCHCATOPOB, 3a CYeT YT 0B MOBOPOTa.

[TpumeHqTh CallbHUKOBBIE KOMIIEHCATOPH! He peKOMenyeTcs.

5.2.2.4 Jn9 3aiMTEl 0T CEHCMHYECKOTO BO3ACHCTBHY WM NEHCTBUS BO3NYHI-
HOW YyHAPHOH BOJIHBL CTEHKU Ka3eMaTa M CTEeHKH pe3epByapa Npokaanxy Tpydonpo-
BoJa Yepe3 CTEHKY Ka3emaTa CiejyeT BBIIOIHATE B COOTBETCTBUH CO CXEMOH Ha pu-

CYHKE 53,

CreHxa pezepsyapa

7

T AN

CreHKa Kazemara

~.

A, / — Tpybonposon

o |

oA s i i

)

"
.
-.-- ; b .
""""" ; . '-|=- r-h--'.' o .
.. .. A r.
."l_,._..-..'.gl- T L Y] |- AT S A L1,
H
S
.
1

I'epmernx

T XXX

T2 K X KX

LU WA S

KomMnencartop Tpy6a

Pucynok 55 — Cxema Bpoga TpyGonposoa2 B xazemaTHbil pelepsyap
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5.2.2.5 Tlpoxnagky TpyOOnpOROAOB YE€PE3 TOMIY I'PYHTOBOH OOCHIIKH Kaze-

MATA HOTYCKAETCH BbILuMHATL 10 BEHTHIUPYEMOMY NOJIYIIPOXOTHOMY Kalaily.

TpyOoripoBOH PeKOMEHAYETCH COSAMHATE C PE3EPBYAPOM 4E€PE3 KUMMIEHCaTop,
ruOKUe BCTaBkM WM pyKaBa. hilikaiuias K pezepByapy onopa [0JDKHA HAXOUHUTBCS
HQ PAcCIONHUU He MeHee 0= 7 MeTpoR. PaccTosiHie 0T KoHua KaHana Ao OIopkl B Ka-
HAJIE TAKAKE AOJLKHO Ouiir He MeHee 6+7 meTpoB. J[Ho KaHala AOJDKHO ObiThE C NOT-
KOM A4 CTOKA BOALL.

5.2.2.6 Tlpy KOHCTpYHpOBaHHH NOA3EMHBIX, HA3eMHbIX H HAJA3eMHEIX TpyDHO-
NPOBOAOB, HPOKIAABLIBACMEIX B palioyax ¢ BEYHOMEP3ABIMY IPYHTAMH, AOTIKHA Tipe-
JIYCMaTPHBATLCS JIEKTPOXHUMITMECKas 3aluTa TPyOOoNpoBOOB.

5.2.2.7 tipu majsemyo# npoxiaaxe TpyOONpoBoaa Ha CBafx HiiM CTOMKax pe-
KOMEHIYeT s upHMCeHATE asycroeddeie ([1-00pazaeie) onopel. Onopel BOMKHE 3a-
riyCuiThea B yCTOHMMMBBIE YPYHT HA rayOuny He MeHee 1,0 merpa Huxe riyOunnl
CE30HHOTO OTTAUBAHUS I'PYHTA.

5.2.2.8 Tpybonposonul B ceficMoonacHelX paiioHax ciiefyerT YKJaJbIBATE B
TPEHIUEH C TIOJOIHMMM OTKOCAMHM, KPYTH3Ha KOTOpBIX NOMKHA coctasnarh 1:3, 1:4.

Tpanuierw ciaeayer 3aCEaTh kKPYITHOZEPHUCTLIM 1IECKOM, KepaM3UTOM, TOPHOM.
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Hpunoxenue A

(cipaBo4iioe)

a0anua GynxKunii 119 pacueTa y3jia CONPaKeHn CTeHKY © AHAeM

BePTHKAILHOFO UHAHHAPHUYECKOTO pelepByapa

Tabnuma A.l
4 TEZ)=T U(g)=U | V(E)=V W(E)=W

0 |1 1 0 1
10.001 0 9990 09980 0 0010 1.0000

0.002 0 9980 0.9980 0.0020 1.0000 |
0.003 0 9970 0.9940 0.0030 1 0000

0 004 0 9960 0 9830 0.0040 1.0000 l
10 005 0 9950 0.9900 0.0060 1.0000

0.006 0.9940 0.9880 0.0060 11.0000
10 007 0 9930 0.9861 0.0070 0 9999
To.ooa 0.9920 0.9841 0.0080 0.9999
10.009 0.9910 0.0821 0.0087 0.9999
10 010 0.9900 0.9801 0.0029 0.9999

0011 0 9890 0.9781 0 0109 0.9999

0.012 0.9880 0.9781 0.0119 0.9999

10 013 0 9870 0.9742 0.0129 0.9996

0 014 0.9680 0.9722 0.0138 0.9998

0 015 0 9850 0.9702 0.0148 0.9998

’0 016 0 9840 0.9683 0.0158 0.9997

0.017 0.6830 10.9663 0.0167 (0.0997

0.018 10.9820 0.9643 0.0177 0.9997

0.019 0.0810 0.9634 0.0187 0.9996
{0.02 0.9800 0 9604 0.0196 0.99908

0.03 0.9700 0.9409 0 0291 0.9991

0 04 10.9600 0.9216 0.0384 0.9964

0.05 0.9601 0.9036 0.04786 0.9976

0.06 10.4401 0.8886 0.0666 0.9966

0 07 0.9302 0.8649 0.0663 0.9954

008 10 8302 0.8464 0.0738 0.9940 |
0 0% 0.9103 0.8381 0 0822 0.9924
10 10 0.9003 (0.8100 10 0903 I0 9906

O.1i 0.8904 07921 0.0983 0 9887

012 10.8806 %0.7744 0.1062 0.9867
10.13 0 8707 0.7568 0.1138 0.9844
{0.14 0 8606 10.7395 01213 0 9821

0.15 ]0 8510 0.7224 0 1286 0.9796

016 0 8413 0.7055 0 1358 0 9770

017 10.8315 0.6888 0.1427 0 9742

0.18 08218 0.6722 0 1495 09713

019 0 8121 0.6550 0.1562 0 9683
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E [ T(E)=T ug)=u | vV W(E)=W
0.20 0.8024 0.6308 0.1627 0.9651
0.21 0.7928 0.6238 0.1690 0.9618
Q.22 0.7832 0.6080 0.1752 0 9583
023 07736 05924 0.1812 0 9547
0.24 0.7641 0.5771 0 1870 0.9511
0 25 ) 7546 0.5619 0 1927 09472
0.26 0 7451 05469 0.1982 0.9433
027 0.7357 0.5321 0 2036 0 9393
028 0 7264 0.5175 0 2069 0.9353
0.29 10.7171 0 5030 0 2140 0.9310
0 30 0 7078 0.4888 02189 0.9267
0.34 0 6985 0.4748 0.2237 0.9225
0.32 0 6893 0 4609 0 2284 0.9177
0.33 0.6801 0.4472 0 2330 09130
0.34 0.6710 0 4337 02374 0.9084
0.35 0 6620 0.4204 02416 0.9036
0.36 0.6530 0 4072 0.2457 0.8986
0.37 0 6440 0.3943 0.2497 0 8938
0.38 0.6351 0.3815 0 2536 0 8887
0.39 0.6262 0 3688 0.2874 0.6836
0.40 06174 0.3564 0.2610 0.8784
0.41 0 6087 0.344 1 0 2646 0.8732
0.42 0 6000 0 3320 0 2680 0 8679
).43 0.5613 0 3201 02712 0.8625
0.44 0.5827 0.3084 0.2743 0 8570
0.45 05742 0.2968 0.2774 0.8515
0.46 0.5657 0 2353 0.2803 0.8459
0.47 0 5573 0.2742 0.2832 0 8403
0.48 0.5489 0 2632 0.2857 0 8346
0.49 0 5406 0 2522 02883 0.8289
0.50 0.5323 0 2414 0.2008 0 8231
0.5% 0.5241 0.2307 0.2932 0.8173
0.52 0 5150 0 2204 U 2954 0.8113
0.53 0.5079 0.2103 0.2976 0.8054
0.54 0 4998 0.2002 0.2996 0.7994
0.55 0 4918 0.1902 10.3016 0 7934
0.56 0 4839 0.1805 0.3035 07873
0.57 0.4761 01709 0.3052 07813
0.58 0 4683 01815 0.3068 07752
0.59 0 4606 0 1522 0.3084 0.7690
0.80 0.4529 0 1430 0.3099 07628
0.61 0.4453 0.1340 0.3113 0 7566
0.62 0 4378 0 125% 0.3126 D.7503
0.63 0.4301 G 1166 0.3138. 0.7442
0.64 0.4230 0 1080 0.3150 0.7379




34 -01-03

BCII-
143 MO PO
[ ponomkenue Tabmmur A. 1
£ TE)T U(g)=uU V(E)=V WW(E)=W
0 65 0.4156 0 0996 0.3160 0.7315
0.66 0.4083 0.0914 0.3163 0 7252
0.67 0.4011 0.0633 0.3178 07189
0 68 0.3940 0.0754 0.3185 0.7126
0 69 0.3869 0.0676 0.3193 0.7062
0 70 0.3798 0.0599 0 3699 0.6997
0.71 0.3729 0 0524 0.3205 0.6933
0.72 10.3659 0.0449 0.3210 0.6869
0.73 10.3501 0.0377 0 3214 0.6806
074 10.3524 0.0307 0.3217 06741
10 75 0.3456 0.0237 0.3220 0.6876
076 0.3389 0.0168 03221 0.6611
077 0.3324 0 0101 0.3223 0.6547
078 0 3259 0.0035 0 3224 0.6483
10.79 0.3105 0.0030 0.3224 06418
[o.an 0.3131 -0.0093 03223 0 6363
0.8 0.3067 .0.0156 0.3222 0.6289
082 0 3004 -0.0217 0.3221 0.6226
10 83 0.2943 -0.0276 03219 0.6160
0.84 0 2881 -0.0334 0.3215 0.6096
‘0.35 10.2821 -0.0391 03212 0 6082
0.85 0.2761 -0.0446 0.3207 0.5968
0.87 0.2702 -0 0500 0 3202 0 5904
0.88 0.2643 -0.0554 0.3197 0 5840
0 89 0 2585 -0.0608 0.3191 0.5779
lo 90 0.2527 -0.0658 0.3185 0.5712
0.91 0.2470 _0.0708 03178 0 5648
0.92 10.2414 0.0757 0.317 1 0.5584
0.93 0 2359 -0.0805 0.3169 0 5521
0.94 0.2304 -0.0851 0.3155 0 5459
0.95 0.2250 -0.0896 0.3146 0.5396
0 98 0.2196 -0.0941 0.3107 0.5333
0.97 0.2143 -0.0984 0.3127 0.5270
0.98 10.2090 -0.1027 0.3117 0 5207
0.99 10.2033 -0.1069 0.3107 0.5145
1.00 0.1987 -0.1109 0.3006 0 5083
101 0 1937 -0.1147 0 8065 0 5021
1.02 0 1888 -0.1185 0.3073 0.4860
103 0.1839 -0.1223 0.306' 0.4899
1.04 0.1790 -0.1259 0.9049 0.4839
105 10 1742 .0.1294 03036 0.4778
108 0.1694 -0.1328 0 3023 0.4716
107 0.1647 0.1362 0 3009 0 4858
1 08 0 1601 -0 1394 0 2995 0 45086
109 lo.1555 .0.1426 0 2061 0 4536




34 - 01-03

BCI1
MO PO 144
Nporomxennie Tabaunsr A.l
£ T(t)=T U(g)=u l VERY | WE)=W
1.10 0.1509 -0 1458 0.2967 04476
1.11 0.1464 0.1488 0.2962 10 4416
1.12 0.1420 -0.1516 0.2936 0 4356
1.43 01378 -0.1543 0.2921 0.4298
1.14 0 1335 0.1570 0.2906 10 4240
1.15 0 1293 -0 1597 0.2890 0 4183
116 0.1252 0.1622 0.2874 04126
117 0.1241 -0 1647 0 2858 0 4069
1.18 Q1171 -0.1671 0.2842 04012
119 0.1131 -0 1694 0.2825 ia 3955
120 0 1091 -0.4716 0 2807 10 3898
121 0 1053 -0.1737 0.2790 {0 3842
122 0.1014 -0.1758 0.2773 0 3786
1.23 0.0977 ’-0‘1?78 0.2755 0 3731
124 0 0940 -0.1797 02737 0.3677
1.25 0 0904 -0.1815 0.2719 0 3623
126 () 0668 -01833 0.2701 0 3569
1.27 0.0633 -0.1849 0.2683 0 3515
1.28 0 0798 -0.1865 lo.zeed. 10 3462
1.29 0 0763 1-0.1881 0.2645 0 3408
1,30 G Q729 (-0.1897 0.2626 0 3355
1 31 0 0696 -0.1911 0.2607 0.3303
1.32 0 0631 -0.1938 0.2569 0.3251
133 0 0634 -0.1938 0 2569 03199
134 0.0600 -0.1960 3.2550 0 3148
135 0.0568 -Q 1962 0.2530 0 3098
1.36 0.0537 -0 1973 0.2610 0 3047
1 37 0 0507 -0.1983 0.2490 0 2597
1.38 0 0478 -0.1993 0.2470 0 2948
139 0.0448 ' -0.2003 G 245Q 0 2898
1.40 0.0419 -0.2011 0.2430 0.2849
1 41 0.0991 -0 2019 0.2410 0 2801
1 42 0.0363 ’-0 2027 0 2390 0.2753
1.43 0 0336 -0,2033 0.2370 02705
1.44 0 0309 -0.2039 0.2349 0 2658
1.45 0.0283 -0.2045 0.2329 102611
146 0.0257 -0 2061 0.2308 0 2565
147 0.0232 -0.2056 0.2288 0 2519
148 0 0207 -0 2060 0 2267 (0 2474
11 40 0 0183 -0 2064 0.2247 0 2429
1.50 0.0158 -0.2068 0.2226 0.2384
1 51 0.0134 0.2071 0 2205 0 2339
152 00111 -0.2073 0.2184 0.2295
1.53 0 0068 -0.2075 0.2164 0.2252
1 54 0.0066 -0.2077 0.2143 0 2209




BCl1
145 MO PP
Oxonuanrne tadbanupsl A.l
TE)=T U(e)=U V(E)=v W(z)
155 0 0044 -0,2078 ) 0.2122 02166
1.56 0.0022 02079 0.2101 02123
157 0.0002 0.2079 0.2081 0.2082
1.58 0 0019 .0 2079 0.2060 0.2041
159 -.0.0039 -0.2078 0.2039 0.2000
1.60 -0.0059 -0 2077 0 20118 0.1960
1.61 -0.0078 .0.2075 0.1997 0.1919
1,62 .0.0097 -0.2073 0 1976 0.1879
163 0.0116 -0 2071 0.1956 0.1840
1 84 .0.0134 0.2068 0.1935 0 1801
1.65 .0.0152 -0 2067 0.1915 10.1798
1,66 -0.0170 -0.2064 0.1894 0.1728
1.67 .0.0187 .0.2060 0.1873 0.1686
168 -0.0204 -0 2056 0.1852 0.1648
169 .0.0220 -0 2051 0.1832 0.1612
170 .0.0236 -0.2046 0.1812 0.1576
\1 71 0.0251 -0.2042 0.1791 0.1540
172 -0.0266 -0.2037 0.1771 0.1505
173 .0.0281 -0.2038 0.1751 0.1470
174 -0.0296 -0.2026 0.1730 0.1435
!1 75 -0.0810 £.2020 0.1780 0.4400
176 -0.0324 02013 0.1690 0.1365
177 .0.0338 -0.2006 0.1670 0.1332
178 -0 0381 -0.2000 0.1650 0.1209
179 -0.0364 -0.1893 0.1630 0.1266
1 80 -0 0376 -0.1085 0.1610 0.1234
1 84 .0.0388 1.0 1978 0 1590 0 1202
182 -0.0400 -0.1970 0.1570 0.1170
1.83 0.0412 0.1962 0.1550 0.1138
1.84 .0.0423 -0.1953 0.1531 0 1108
1.85 -0.0434 -0 1945 0.1512 0.1078
1.85 -0 0444 0.1936 0.1492 0.1048
1.87 .0.0454 -0.1927 0.1473 0.1018
1.88 -0.0464 1-0.1917 0 1453 0.0989
1.89 .0.0474 -0.1908 0.1434 0.0960
1 90 -0.0484 -0.1890 0.1415 0 0932
1.91 .0.0493 -0.1889 0.1396 0.0904
1.92 -0.0501 0 1879 0.1377 0.0876
1 93 -0.0510 -0.1869 0.1359 0.0849
t 94 -0.0519 -0.1859 0.1340 0.0822
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MO P

146

Hpunoxenne b

(ctipaBo1HOE)

Fatnunwr pynKuuii juisg pacdera GynyaMeHTHOH 1LAHTDI

Tabnuna b.1

r—

g

ug(€)

10 00
U 02
0.04
0,06

008
010

012
0.14
{0 16
.18

Ii}_ZU

0.22
13,24
(.26
028
0.30
.32
{0.34
036
{} 38
0.40
42
0.4
0.46
048

0 50

054
60

0 06000
0.00707

0.01415
402122

() 02831
0.03540

0 04250
0.04962
0 05675
0.05390

0.07106
0.07825

. 10.08346

0.09270
0 09996

0.10726
j0.11455
0.12194
0 12933
0.13376
0.14423
0.15174

0.15930
0.16690
0.17455

0.18224

0.52 10.18999
054 |0 19780
(56 [0.02565

0 21356
022153

0.62 (0.22957
0.64 [0.23766

066 [0.24582
(.68 |0.25404

D.70 (026233
072 10.27069

074

0.27913

0.76 (0.287603

()78 10.29621
0.80 {0 30486

082

0.31359

— mm

L w® | v | vhiE | e g | 110 | g1
000000 |035355  [0.35355 00 0 a0 w0
000707 }0.35361  j0.35350  }-22.48400 [-22.52476 ]1)2636600)1124. }7300'
001414  [0.35376  [0.35334  [-1121236 |-11.28142 [282.16320 |280 83689
002120 {0.35403  [035308  |-744574 |-7.53837 |125.76660 |124.67251 |
1002826  [0.35440  [0.35270 |5 55631 -5 66947 {7099453 |70 02960
003531 1035488  10.35223  |-4.41829 [-4.64972 |46 62225 {44 75730
004235  [0.3556)  |0.35164  |-3.65633 |-3 80422 |31 82556 [31 04220
004938  [035615  [035095  |-3.10850 |-3727235 |23.49644 {22 78169
005639  0.35694  [0.35015  |-2.69731 [-287384 [18.0800 [1742718
006338 1035784  {0.34925  |-2.37501  {-266412 |14.36467 {13./6138 ‘
007036  {0.35884  10.34824  [-2.11575 | 2.21646 [11.70023 [11.14337
007731 10.35995 034711  1-1.90341  |-2.11366 19.72467  }9.20963
guk424 1036116 (034580  [-172365 }-1.94499 |8 21868 \?.74162
009115 1036247 (034455  {-157150 |-1.80202 [7.04548  [0.60117
009802 1036389 |0 34310  [-1.44032 | 167936 [6.10847  [5.69814
010487 036541 034155  [-1.32597 ]-157292 {53Si88 {49713
011163 {0.36703  [033983  |-122534 |[-1.47963 [4 73067  [437732
1011846 036875  [033810  [-1.13605 |-1.39714 |4 21404 |3.38639
012521  |037058 10.33622  1-1.05624 {-132364 [377951  [347583 |
013191  {0.37251  16.33423 098444 1-1.25769 1341034  [3 12914
0.13857  [0.37453 |0 3321) 0.91947 |-1.19813 |3 09365  |2.83381
0.14519 037665 (032988 | 0.86940 {-1.14406 |2.84175 |7 58021
0.15177 (037887 [0.32751  |-0.80643 {-1.09470 |2.58216 |2 36087
015830 1038119 1033509  |.0.75691 |-1.04943 {237341  [2 16993
016477 J03836) (032252 1-0.71133 1-1.00774 12 18930 {2 00209
0.17120 1035612  [0.31984  |-0.66920 [-096919 [202602 |1 85541
017156 1038873 1031704 |0.63017 [-0.93341 {18845 |1.72504
0.18388 1039142 [031412  [-0.59388 [-0.90009 [1.75004 {1 60909
0.19013 039422  {0.31103  |-0.56008 -0.86897 |163271 |1 36551
019532 039716 030792  {-0.52850 |-0.83980 {152670 |1 41260
020344 (040008  [0.30164  |-0.49894 [-0.81240 |1.43064  {1.32894
020850 1040314 (030124  [-047122 |-0.78660 |1 34301 {1 25333
021449 (040630 [029772  |-044517 [-076222 [1.26308 |1 18477
022041  [0.40954  [029408  |-0.42065 |-0.73916 |1 18984 |1 12239
022626 [0.41287 029031  [-0.39754 [-0.71729 |1 12254 |1 06547
023202 (041628 (028641 |-0.37512 |-069651 |1.06052  {101333
0237/1  {041977 [0.28239  |-0.35509 [-067673 [100323 |0 96557
0.24332  |0.42335  }0.27823  |-0.33556 -0 65786 [095017  ]0.92158
0.24884 |042701 (027335 |-0.31706 [-063984 [090091  [0.88100
025427 {043075 [026954 |0.29950 {-0.62360 (G 85503 |0 84347
0.25962  [0.43456  [0.20500 |-0.28283 [-0.60608 |0.81286 |0 80869
V.26487 |043846 {026033  |-0.26699 |-0.59024 [0 77245 |0 77638



34-01-05

' BCII1
147 MO PO
ITporomxenune Tabimum b. 1
(2] w® [ @ | v | vi@ | 6E { g1® | 1® | 21®)
084 1033240 J0.27003 1044243  10.25551  {-025192 {-057501 }0.73511  [0.74631
0.86 10.33129 1027500 044647  l025057  [-023757 l-0.56037 [0.70010 |0 71826
088 [0.34026  [028005  |0.45058  {024649  |-0.22390 |-0.54627 10.66722  |0.69204
0.90 [0.34931  [028491  [0.45476  |0.24027  |-0.21087 [-0.53268 063630  0.66749
0.92 [035845  [028966  |0.45002  [0.23490 |-0.19843 |-0.51956 [0.6071 0 64446
0.9¢4 036767  [029431  |0.46333  [022940  |-0.18657 |-0.50689 [0.57970  {0.6228]
096 1037698 (029884 1046771 022376 ]-0.17524 |-049464 |0.55374 {0 60243
098 [0.38638 1030326 (047216  [021797 |-0.16441 |-0.48278 1052919 1058322
1.00 10.39587  [0.30755. 047667 (021204 |-0.15406 |-0.47130 1050595  {0.56507
110 {0.441469 1032720 050003 |0.18013 |-010866 [-0.41884 [0.40623  |0.48758
120 1049592 1034345 052460 |6 14438  |-0.07210 }-0.37323 |032798  [0.42682
1.30 10.54964  [0.35593  10.55006  10.10452  |-0.04255 1-033309 {0.26535  |0.37769
140 {0.60595 1036422 057609 |006041  |-0.01864 |-0.29742 |021444  }0.33693
i 50 |0.66487  [0.36787  {0.60231  [0.01180  |0.00064  [-0.26550 |0.17258 |0 30235
1.60 10.72649  [0.36642 1062831  [-0.04151 [0.01611  {-0.23679 013785  10.27248
1.70 10.79051 1038940  [0.65365 |-0.09974 |0.02840 1-0.21088 (0.10885  {0.25628
1.80 {0.80709 (034630 |067783 |-0.16307 |0.03804 {-0.18744 {006453  |0.22303
1.90 [0.92601 1032661  |0.7003 023172 10.04544  |-0.16620 [0.06408  [0.20217
2.00 1099709 1039978  {072053  |-0.30685 |0.05006 ]-0.14694 {0 04688
2.10 [1.07002 0.26525 073785  {-0.38561 {0.05490  [-0.12947 |0 0324 0.16622
220 [1.14453 (022246  [0.75160  |-047113 005752  |-0.11364 [0.02026  [0.15059
230 [1.22030 (017083  |0.76106  |.0.56252 {0.05902  {-0.09931 [0.01011 0.13628
|2.40 11.29657 (010976  |0.76546 065981 1005960 1-0.08635 000167 1012314
2.50 (137310 10.03867  [0.76396  |-0.76303  [0.05941  |-0.07465 [ 0.00530 |0 11106
260 1144914 1-004304  |075571  |-0.87213  10.05858  {-0.06411 [-0.01100 10.09995
270 §1.52398  ]-0.13595 |0 73978  1-0.98700 ]0.05724  |-0.05463 {-0.01560 {0.08974
280 [159681 |-0.24063 071521  |-1.10747 [0.05549 [-0.04613 |-0.01925 {0.08974
2.90 {1.66670 1—0.35762 lO.GSO% -1.23330  [0.06342  |-0.03854  |-0.02207  {0.07170
300 {173264.  |-0.48745  10.63599  |-1.36414 J0.05110  |-0.03177 |-0.02420 0.06378
13.10 1179351  |-0.63060 {0.67920 |-1.49956 {0.04860 ]-0.02576 |-0.02671 {0.05651
320 |1 81806  [-0.78750 060045  |-1.63903 |0.04598  |-0.02044 [-002670 {0.04086
3.30 |1.89493 i-o.gsssz 0.42556  |-1.78187 (0.04328  |-0.01577 |-0.02726 |0.04379
3.40 |1.93266  [-1.14396 [0.32635  |.1.92733  10.04064 |-0.01167 [|-0.02743 10.03825
150 {1.95964  |-1.34404 1-D.2]1060 , 2.07449  10.03780  ]-0.00810  [-0.02729 10.0332)
3.60 11.97138  |-1 55888 {-0.07709 [2.23228 1003509 |-0.00501 {-002689 |0.06865
3.70 11.97448  )-1.76848. 1007540 [-2.36949 |0.03243  |-0.00236 |-0.02627  |0.02452
580 11.95843  1-2.03271  [-0.24808 |-2.81272  [0.02984  |-0.00009 [-0.02548 [0.02079
3 90 11.934 10 |-2.29131 [-044215 |-2.65642 {0.02734 10.00182  |-0.02465 (001745
100 [1.86925  |-2.86382 |-0.65875 |-2.79283 10.02493  {0.0034)  |-002351 [0.01444
410 [1.79156  [-2.84963 |-0.80896 1292190 [0.02264 10.00472  |-0.02239 |0.01177
120 11.68863  1-3.14791  1-1.16383 [-304175 |0.02046 |0 00577 1—0 02121  }0.00939
430 |1.55795  1-346759 |-1.45427 |-3.14974  [0.01840  [0.00660  1-0.02000 {0 00729
1 40 ‘ 1.39690 377738  |-1.77111 | 124334 |0.01646  [0.00724  |-0 01877 '(1-00544
1.50 {1.20287 1.10669 {-2 11601 {-3131973 |0.61464  [0.00770 {-0 01753 {000382
160 (097298  [-4.44065 |-2.48661 |-3.37685 ln 01295 Io_nnsm 001631 1000724
170 {0.70159 4.78007 [-2 88591 1-3.40838 |0.01138  [0.60819 0.015t0  }0.00119 |




34 -01-03

RCII
MO PO 148
Oxouvanye Tadyubt b.1
(] m® [ @ | vi® | vi@) { e | a® | f1® | giE |
(480 1039486 |[-5.12142 [-3.31333  [-3.41378 [0.00993  [0.00825  {-0.01393 {0 00015
1490 (004100 )-6.46180 -3 76861 1-3.38827 [0.00860  {0.00822  {-0.01279 1.0.00074
ls.ﬁn 035978  1-579731  |-425133  [-3.32780 |0‘00737 000811  |-0.01169 |-0 00148
510 {-0 81016 1-6.12605 ’.-4.79911 .3.22112 1000625  |0.00793  |-0.01064 |-0.00209
520 {-1.31277  |-6.44208  [-5.29563 1-3.06475 10.00524  {0.00770  |-000064 |-0 00259
1530 |-1.87009 | 6.74139 |-5.85458 {-2.89297 {0.00432 |0 00742  |-0.00869 |-0 00299
540 1248442  1-7.01839 |-6.43556 264789 ]0.00350  |0.00710  |-0.00780  |-0.00329
550 {-3.15786  1-7.26902 |-7.03613 |-2.34444  [0.00276  0.00676  |-0.00696 |-0.00352
560 1-3189220 .7485%6 [.7.65129 |-1.97736 |0,00211 0.00640 [-000618 1-0.00367
5.70 |-4 68895 |-766219 |-8 28346  [-1.54131  [0.00153 [0 00603  |-0.00545 |-0.00377
5 80 ’-5.54919 779144 1892243 {-1.03083 1000102  lo.0osés  |-000477 1000381
590 1-6.47367 |-7 86569 1-956533  1-0.44041 10.00057 1000627 {-0.00415 1.0 00381
600 |-7.46220 |-7.87668 [-1020652 [+0.23545 jo.noms 0 00489 '-0.00357 -0.00377
Tubsuna b.2
: T uMe vMIE) £M(E) e

0.00 0.00000 0.0000 -0 -0

0.072 -0 00565 (.0.00883 -93769 83676 -93796.0955]

0.04 I 0.01119 G.01124 -11716 33622 -11729 45423

0.06 -0.01678 0.01877 3469 11044 3477 84647

0.08 3.022414 (4.0223% -1462.13125 -1468.00738

0 10 | -0.02803 6.02795 747 70242 =752 92536

012 -0.03365 0.03352 -432 06586 -43640904

0.14 ’ -0.03820 0.03908 | .271.62614 2275 33869

0.16 -0.04494 0 04463 -181.61873 -184.85698

018 -0.05051 0.05016 -127.28468 -130.15239

6 20 -0 05528 0.05567 -92.57450 95.14561

077 -0.06198 0.06117 .69 37909 271 70520

0.24 -0.06770 0.06665 -53.29590 -55.41883

026 0.07344 0.07210 .41.80031 | _43.74980

0.28 -0.07920 0.07753 -33.36879 -38.16885

0.30 -0.08499 0.08294 -27.04684 | -28.71681

032 -0.09061 0.08831 -22.21540 | -23.77097

0.34 -0.09665 0.04367 -18.46109 -19.91520

0.36 | -0.10253 0.09893 -15.50074 | -16.86416

038 -0.10844 0.10426 .13 13584 -14.41768

0.40 -0.11438 0.10951 | -11.22457 1243258

0.42 -0.12036 0.11472 -9.65472 -10.86957

0.44 -0.12637 0.11989 -8.37694 -9.45633

0 46 -0.13242 0.12601 -7.30704 -8 33000

048 -0.13852 0.13510 -6.41047 .7.38140

0.50 -0.14466 0.13514 .5.65379 -6.57656

0.52 -0.15084 0.14013 L .501097 .5.88903

0.54 -0.15708 0.14508 | 440157 -5 29798

D.56 4 18333 0.14997 .3 98839 -4 78689

058 -0.16066 0.15481 -3.58147 -4.34254
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¢ o) | v™ME) M) : Lég;u;ﬁ) _
F ) 3 O 322737 395427
0.60 0 17603 0.15959 32273 | assaz *
0 18254 0.16432 1.018
o - - A -3.31256
18893 0.16999 7.6487
o g 19546 | o) 7359 2.41057 3.04627 |
ool 0 208 | -2 80939
-2.20088 |
0.68 .0 20605 - 0.17813 o, a0
- . 2287(1) 3’ ; :ig? 185031 .2.40867
o P o 1.70338 .2.23852
022217 0.19134 17033
0 0 57708 _2.08511
-0 22900 0.19560 1.5720
o ) 0.19979 1.45443 -1.94638
o . | 1.34873 _1.82056
0 80 .0.24285 0.20390 813 1182056 |
0.24988 0.20793 1253
>y 0 0.21188 116758 -1 60181
0.84 025697 . * 1 60351 |
0.86 .0 26413 0.21574 -1.089 50644 ‘
0.88 027136 0.21952 -1.01929 -1'33373
-0.95520 i
0.90 .0.27866 0.2232] -1 33878
0.92 -0.28603 0.22681 -().88685 | . |
0.94 0.29348 023031 .0.84362 ] .19§;7
L 096 0.30100 | 022371 0.79497 -1.,13_1”1 |
-(0.30860 0.23702 -0.75043 {  -1.075
Lo - 102131 t
031627 0.24023 .0.70958 -1.0217
0 " -0.80142
110 0.35582 0.25465 0.54917 .
| 120 039741 0.26614 -0.44029 .0.64272
130 0.44113 | 027436 036381 052416
| 0.48705 0.27894 -0.30836 -0.43299
i 0 5 0.36114
1.50 .0.53517 0.27950 -0.26695 36114
1.60 L0.58550 0.27563 0.23511 | -o.mé :
| .. 3 0.26693 -0.20094 0.2
70 0.6379 0 25605
0.69253 0.25794 -0.18950 0.2
Cor 0. 233 0.18381
1 90 -0.74899 0.23321 -0.17248 | . |
0.15796 0.15585
2.00 0.80719 L 020728 0.1 015585
2,10 _0.86688 0.17465 -0.14533 |
226 0.92777 0.13482 -0.13413 0.11142
7,30 .0.98948 0.08730 -0.12404 | -0,(?936?
3,40 -1 05159 0.03156 .0.11485 | -0.07336
: .0.10638 -0.0649
2 50 _1.11360 0.03291 006456
2 60 -1 17492 0.10662 -0.09852
2.70 -1.23490 -0.19007 0.09118 0.04327
780 -1.29278 | -0.28376 -0.0843 1 -0.03450
| 134774 038815 007784 | -0.02690
2.90 1. o |
-1.39885 -0.50369 0.07176 -0.0203 ] |
3 | 03 .0.01463
310 1.44508 -0.63078 -0.06603 |
148531 0.76977 0.06063 -0.00975
g ig 151871 -0.92058 0.05554 -g.gggg :
340 -1.54273 1.08463 0.05076 -0.00202 |
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§ oME 1 vME L Mg 2™
3.50 | -155715 -1.26088 -0.04626 -0.00097
3.60 -1.56600 -1.44979 | -0 04204 0.00347
3. /U -1 54963 -1.65131 { -0.0380% 0.00554
3.80 -1.52427 -1.86529 -0 03441 0 00722
3.90 -1.48203 | -2.0914] -0.03097 0.00856
4.00 -1 42094 .2 32923 | -0.02777 0 00960
4.10 -1.33893 -2 57810 -0.02480 0 01039
4 20 -1.23382 -2 83722 | -0 02205 0.01095
4.30 -1,10337 -3.10554 -0 01951 i 001131
4.40 [ .0.94523 -3 38181 i 001718 0.01150
4.50 -0.75702 3.66452 | -00is03 | 001155
4.60 -0.53630 -3.95188 -0.01307 0.01147
4.70 -0.28059 424180 0.01128 0.01129
4 80 0.01257 -4.53191 -0 00966 0.01103
4 ) {y 345677 -4 81945 -0 00819 0.01069
5.00 0.72115 -5.10134 -0.00685 0.01030
510 1.14136 -5.37411 j -0.00566 0.00987
5.20 1.60859 -5.63388 -0.00459 0.00940
5.30 2.12497 -5.87633 -0 00364 | 0.00891
5.40 2.69246 -6.09675 | -0.00279 | 0.00841
5.50 3.31282 -6.28993 -0.00204 | 000789
5.60 3.08754 -6.45020 -0.00139 L 0.00738
5.70 4.71776 -6.57143 -0.00082 0 0U686
5.80 5.50429 -6 64695 -0.00033 | 0 00636
5.90 6.34747 | -6.66963 -0.00010 0 00587
6.00 724717 -6.63184 -0.00043 | 0.00539
Tabnuua B.3
L 3 L wE) ve | 1E) J 2, (%)
0.00 { - i ] )
6.10 -0.2815 +0.2789 | -7566.8005 -7438.9753
0.20 -0.2849 +0 2749 -485.1408 | -483 0002
0.22 -0.2859 +0.2738 | -333.7254 -307.1134
0.24 -0.2871 +0.2725 -237.4680 -215.0651
0.26 -0.2884 +0.2714 | -173.8577 154 7359
0.28 -0.2898 $0.2700 -130.4262 1139067
0.30 -0.2911} +0.2686 -99.9274 -85.5079
0.32 -0 2928 +0.2669 -77.0820 652827
034 -0.2944 +0 2652 -61.8525 | -50.5752
0.36 -0 2061 +0.2634 | -49.7709 I 239.69722 |
038 -0 2980 +0.2614 -40.5689 31 5024
0.40 -0.2999 +0 2594 | 33.4538 | -25.2522 |
0.42 -0.3020 +0.2573 -27 8391 _20 6233
0.44 -0.3040 +0.2551 23 14534 | -16 6428
0.46 -0.3062 +0.2527 -19.9037 I 2136573
0.48 -0.3086 +0.2503 -17.0263 -11.2758
0.50 203169 +0 2477 14.6719Y | -9.3593 |
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032 ~0.3135 +0.2450 12,7287 - .7.8050 -
0.54 —0.3160 10.2422 ~11.1119 ~6.5351
0.56 ~0.3186 +0.2394 -9.7567 - -5.1908
0 58§ ~0.3214 +0.2363 -8.6128 -4.6366
060 ~0.3242 +0.2332 | —7.6411 ~3.9074
0.62 03272 +0.2300 -6.8105 -3 3068
0 64 | -0.3302 +0.2266 —6.0866 -2 8001
0 66 {  -0.3333 10.223} ~5.4796 -2 3731
0.6% L 0.3364 10 2195 ~4.9437 ~2.0111] |
| 0.70 ~0.3397 +0.2158 —4.4762 ~1.7016
I 0.7 | —0.3430 +0.2120 -4.,0663 ~1.4399
| 074 ~0.3464 +0.2080 ~3.7055 ~1.2144
0.76 ~0.3499 10.2039 ~3.3866 ~{ 0207 i
0.78 | -0.3544 +0.1997 ~3.1037 ~0.8537
0 80 0.3559 +0.1954 -2.8518 -0.7094
{082 -0.3308 +0.1909 ~2.6267 -{,5845
0.8 | 03645 +0.1863 ~2.4250 ~0.4761 ]
[ 0.86 ~0.3684 +0.1816 ~2.2436 -0 3818
0.88 ~0.3723 +0.1767 -2.0799 ~0.2997
0.90 0.3763 +0.1717 I -1 9319 -0.2282
0.92 l ~0.3803 +0.1666 —1.7977 | -0.1657 ’
0.9 —0.3844 +0.1613 —1.6756 ~0 1111
0.96 ~0.3885 +0.1559 ~1.5644 ~0.0633
0.98 -0.3928 +0.1504 ~1.4627 -0.0315
1.00 | -0.3971 +0.1447 -1.3696 +0.0151
1.10 —0.4192 +0.1142 ~1 0043 10,1398 |
20 l ~0.4425 +0.0799 —0 7550 10,2022
30 —0.4666 +0.0418 ~0.5779 +0.2307
.40 ‘ -0.4912 -0.0005 ~0.4480 +0.2401 |
t1.50 -0.8158 -0.0471 -0.3501 +0.2386
L 1.60 ~0.5402 -0.0983 —0.2747 +0,2309
. 70 l -0.5639 -0.1541 —0.2156 | +0.2197
1.80 —0.5864 ~0.2149 ~0.1687 +0.2067
90 ~0.6071 -0.2809 —0.1309 10.1929
2.00 -0.8256 -0.3521 -0.1004 +0 1789
2.10 ~0.6411 ~0.4287 ~0.0755 +0.1650
2.20 ‘ ~0.6531 -0.5110 ~0.0551 40.1516
230 ~0.6607 ~0.5988 I —0.0384 ‘ +0.1387
2.40 | -0.6634 ~0.6924 —0.0247 +0.1265
2,50 0.6602 -0.7917 -0.0135 +0.1149
2.60 ~0.6502 -0.8966 ~0.0044 10.1041 i
2.70 0 6327 ~1.0070 40,0030 10.0939 |
2.80 | -0.6067 ~1.1229 10.0090 +0.0846 |
2 90 ~0.6710 ~1.2438 40.0137 +0.0757
3.00 -0.5247 -1.3695 +0.0173 +0.0676
3.10 ~0.4668 ~1.4896 10.0202 10.0601
3.20 —0.3961 ~1.6336 +0.022] +0.0532
330 ~0.3114 ~1.7705 +0.0239 +0.0469 |
3 40 ~0.3117 ~1.9109 +00.0244 10.041 |
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g u, ') v, 1) £,19(E) g, 0E)
3.50 - .0.0956 -2.0507 +(.0249 +0 0358
160 +00380 | 22,1920 10.0251 +0.0310
370 (11902 | -23324 +0 0247 10.0266
380 +03622 2.1687 +0.0243 +9,0227
3.90 10.5555 -2.6052 +(.{236 +(.0192
4.00 10.7708 2.7342 10.0228 +0.0160
4.10 £1.0093 .2.8558 +0.0219 10 013
4.20 +1 2721 .2.9678 10.0208 +0.0106
4.30 11 5600 -3 0679 +0.0197 +0.0084
4.40 +1.8737 | .3.1534 +0.0186 +0.0064
| 450 12.214] | 32217 +0.0174 +0.0047
L 4.60 +2.5814 .3.2696 0 0163 +0.0032
470 L 12.9761 :3.2939 t0.0151 +0.0018
4.80 13.3982 .3.2910 +0.0110 +0.0007
4 90 +3.8475 32572 £0.0129 +0.0002
5.00 +4.3237 | -3.1885 +0.0118 00010
5.10 +4.8256 -3.0807 +0 0108 0.0017
5.20 +5.3525 2.9293 +0.0098 20,0025
5.30 +5.9027 -2.7297 +0.0088 -0.0027
5.40 +6.474] l 24772 10.0079 -0.0030
L 5.50 47.0643 2.1664 +0.0071 b .0.0033
5.60 +7.6703 1 7925 £0.0063 10,0035
5.70 +§.2885 41,3499 +0.0056 -0.0036
L 5.80 +8.9147 | .0.8335 +0.0019 006037
5 9( +0.5440 -0.2377 +0.0043 20,0037
6.00 +10.1707 | 404429 +0 0037 -0.0037
a r A ——




Iipyaoxkenne B

(cupaBogHOE)

PacucTibie XAPaKTCPUCTHICH MATKHX IPYHTOR

Tabnuua B.1
| - i |  CKOPOCTb DACHpPOCTPAHEH U K;:a Db CTaTHY4eCKuH
APOSOJIbHLIX BOMIL, M/C Y 1ebHbli MOLY Sib
Buner rpyHTOR o ynpyTHX - dg ynpymnﬂac- -; BEC Ygq, TC/M’ HH:EH;Ha pedopManMu rpyHTa
CEHCMAYECKHX - Cp | THYECKHX - @] yaEe Esgys KI/OM”

Hacrimmo#t rpvur prLixiaslid (fieciu, cynecs, cyr—? 150 | 7 1.6 0,3 T S0 ]
STAHKH)
HacpmHo# ynnomenmm TPYHT €O CTEIICHBIO | ~ 250 150 1_,7 0,3 160
BA2XKHOCTH S, < 0.5 | ,

| Tpase; 300 150 S 180

DaBeIHCTO- necqaﬁam ynm'rHeHHLn{ rpyH'r 3 ; ,

Ilecuanbiit cyxoit I‘pVHT 200 { 100 1,6 0,3 120
[Tecox XpyTmHBIH W cpemHed XpYNHOCTE npw| 400 200 1,7 0,3 160 T
CTENEeHH BiIaxHocTy S < 0,8
Cynecﬁ H CYTIHHKH T - 300 180 1.7 1 5,35 30

" Tlecuansit BONOHaCLONEHHBIH ' 350 250 1.8 0,55 ) 100 ]
i ;TMHA HacklIHaY - T 300 | 150 1.8 #D,T T 60

;T[f.cf‘ JCCCOBHIHLIN CYIILHHOK ] 000 | j‘ fffL ) i i,if; T 3,35 T l 3045 ___Eq_
['paBus, medens., rayedHHK 1000 | 600 1,8 03 500

Mepaiple TPYHTH (mecuaHble, TAMHUCTBIE, Ha- 1100 700 20 0.3 2000 1
ChillH LI ) j

["pyntoniemenT mipu 10% ueMenTa Mapku 300 or| 1000 | 300 ! 1,9 T 0,25 | 1000

BE€CA [PYHTA WJIH IecKa B . e i —_—

3!




Ipunnoxenne I

(pexoMenIYEMOE)

TpeGyemas BeJTHUHHA 3330Pa MexIY YPOBHEM KHAKOCTH H NOKPHITHEM pesepByapa B celicMH4ecKHX paiionax

Tabrmuna 1.1
HoMHHATEHBIH 0OBEM pesepByapa, 1__ B Pazmepffhpesfgphﬁyapih o BGHH‘-IHHE_SE.?.OI)a B CEHTH;&E;E&X- o
THIC.M pu ceHCMUYROCTH, B Gannax
[— BBICOT@ CTEHKH, M | pAIHYC, M B "7 § 9
PBC-0,2 596 | 332 1 13 25 50
PBC-0.3 ; 745 [ 319 | 13 33 BE
. mBCO4 I §.04 éf.26 | 13 R
PBC-0,7 §.04 5,22 5 30 60
o PBC-1 , 11,92 6.16 16 33 65 T
PBC-2 192 | 758 T 22 43 T
T PBC-3 11,92 9,50 23 45 90
PBC-5 11.92 11,4 32 63 126 |
PBC-0.4 (Easemﬁma) e 30 60
" PBC-1 (rasemaraei) 508 35 70
 PBC3 (Kwem 58 BEE 66

Od ON

D4

€0-10 — b€

149
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Hpunoxenue /1

(cnpaBo4rOe)
OcuoBunie OyxBennbie 0603HAYEHIIS

pacdeTHBIIT xoaddrmiuenT, XapakTepulyroumii ceficMu4YHOCTS palfona
CTPONTENBCTBA;

CKOPOCTh PacHpOCTPAHCHUS B IPYHTE YNPYronnacTHYECKHX BOJH, BBI-
3BaHHBIX B3PHIBOM;

TO e, yNpyTux BOJIH;

[HPHAIA PAcCHeTHOIO CeYEHUS CTEeHKH FOpH3OHTANBIOro Pe3epryapa;
IMHAPUHA PACYETHOTO CEYCHI CTEHKH Ka3eMara,

CKOPOCTh PacHpOCTPaNeHHs B TPYHTE IMPOJONLHOH CeliCMHYeCcKOH BOJI-
HbI,

xoapumenT nocrenu (OTHOPA) IPYHTa B pacyeTe ropH30HTANBHOFO pe-
3epByapa Ha cTaTHeckue Harpy3Ku;

TO Xe€, B pacdeTe I'OPUIOHTANBHOIO pe3epryapa 11a JeHCTBHE JIMHAMU'E-
CKOH HArpysKy;

nVaMeTp pezepByapas;

[MIHHAPHYEcKas JKeCTKOCTh CTEHKH Pe3epByapa;

HUIHHApHYecKas XXEeCTKOCTh JHUIIA pe3epByapa;

IANMHAPHIYECKas HEeCTKOCTE (PYHAAMEHTHOH ITHTH IT0JT Pe3epnyapom;
MOJYJIb YNIPYTOCTH KOHCTPYKTHBHEIX JIEMEHTOB pe3epRyapa;

MOJYJTh YIIPYIOCTH MaTepuana CTeHKH Ka3leMara;

TO XKe, PyHAaMeHTHOH MIUTEL O] PE3EPRYAPOM;

MOAYIE ieQOpMALHMN TPYHTA;

MOAYJ1B JlepopMatii rpyHTa Iipy AMHAMUAYECKOM HarpyXeHHH,;

YCKOPCHUE CHILI TAXECTH,

(G- ko3(uumenT, yIuTHIBAIONIMI RIMWAHUE OTNOpA IPYHTA HA BeJIHYUHY
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[IOTiepeuUHEIX H3THOAIONIHMX MOMEHTOB;

KpaTualillice paccTosHue OT TOBEPXHOCTH rpyHTa /10 BepxHei odpasyro-
el HMIMEAPUUECKOH CTEHKN Pe3epRyapa;

BLICOTA CTCHKH BEPTHKANLIQIO pesepByapa,;

BBICOTE HAJNIMBA KHAKOCTH B pE3EPBYap;

TOJILHHA QYHAAMEHTHOH 1IJIHTEI 1IOJ pe3ePBYapomM;

TOJNIMHA CTEHKU Ka3eMara;

MOMEHT WHEPHUH CCYCHUA CTEHKH KajleMmara,;

[HOKA3&TEJb  E€CTH MIMHUCTOrC UPYHTA,

yCNOBHBIH KO3 DUIMEHT 1TOCTENN CTeHKH BEPTHKAIIBHOIO pesepByapa,
KO3 OHIIIENT AMHAMWYHOCTH,

KO3IQPUIIHEHT, YIUTBIBAIONMA JolycKaeMbie NOBPEXIEHHA KOHCTPYK-
1[H# pe3epByapa;

BBICOTa KATETAa CBApHOTO LIBA;

KOYPPHLHEHT OTpaKeHU;

JUIRHA CeNCMUMECKOH BOMHDI,

M3ri0aoni MOMEHT B CTEHKE Ka3eMaTa MK pesepByapa;

H3ru0aroNI# MOMEHT B KOJILLE XECTKOCTH FOpH30HTabHOIO PE3EpBYa-
pa;

ko3P uuueHT fedopManyy CTEHKY BEPTHKAIBHOIO Pe3epByapa;
koadiduuuenT fedopManiu AHKINE BEPTHKANBHOrO pe3epByapa;
HOPMAJIbHOE YCU/IME B CTEHKE Ka3eMaTa HilM pe3epByapa;

HOPMAaNbHOE YCHIIHE B KOJbIE XeCTKOCTH M'OPH3CHTANEHOIO pe3epByapa,
HOPMAJNBHEIE YCHAUS B CTEPKHAK TPeyrojdbHOW AuadparMbl Komblia Xe-
CTKOCTH MPH HA3EMHOH YCTAHOBEE MOPH3OHTAIBHOIO pe3epsyapa Ha OT-

AEJBbHBIX OIIOPAX,

HOpMAaJIBHBIC YCHIIHSA B CTEPXKHAX TPEyroisHO# juadparme: KOJbla xe-

CTKOCTH NpH yCTanOBKE I'OpH30HTANBHOr0 pEiepByapa B I'PYHT,
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M30BITOYHOE JIABJICHIE B aPOBO3AYIIHOM IMPOCTPAHCTRE;

BEJIYMHA BAKYYMa;

pacueTHas yJaeJibHag HOpManbHas CHIIa TYYeHNs,;

MakCHMANBHOE JIaBJIEHHE Ha BEPXHIOI0 06pa3yioniylo CTeHKH TOpPH3OMN-
TAJILHOIO pe3epByapa, YCTAHOBJEHHOrO B IPYHT, BRI3BAHHOE IPOXOIA-
Hiell BO3IyHIHOH ynapHoi BOJIHOI;

TO ke, Ha 0OKOBYIO 00PA3YIOYIO CTEHKH;

naBjieHHe Ha PPOHTE yIapHOIl BOJIHK;

MHTEHCHBHOCTE FMAPOCTATHUIECKOrO AABASHMS XPaHHMOI'Q IPOAYKTa Ha
AHUNIE pe3epByapa;

PaBHOMEPHO pacripelieieHHasl NMOroHHas Harpy3Ka CO CTOPOHB! CTEHKH
Ha JHULUE;

pacdeTHas ylelibHas KacareydbHas CHJIa C/{BHra Mep3sioro rpyHdTa Ha Io-
BEPXHOCTh CMEpP3aHHA;

pacuyeTHOE CONPOTHABICHUE YTNOBHIX WIBOB cpe3y (ycnoBHOMY) no Me-

TaJU1y 1BA;

pacieTHOe COMPOTHBJICHHE CTaNH PACTHKEHHIO, CXaTulo, H3ruby no
npenelny TeKy4ecTy,

pacyeTHOE CONPOTHUBJEHHE CTHIKOBBIX CBapHBIX coeJuHenuil CKaTHIo,
PacTAXEHHIO H H3rH0Y 10 npefieny TeKYYeCTH;

pacteTHOe COUPOTHBICHHE CTalM DACTAXEHHUIO, CXKaTHIO, H3rudby mo
BPEMEHHOMY COITPOTHBICHHUIO;

pajuyc pelepryapa;

tepHoN, Koiebanmit;

TOJIUHA CTEHKH Pe3epryapa;

TONUMHA AHUUIA pesepryapa;

PABHOACHCTBYIONAA CYMMapHOro pPacueTHOro rijipoAuHAMHYecKOro
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NasileHHs HA CTEHKY pe3epByapa;

Yy - KOIDPHUMEAT HANEHKHOCTHA 1O HAIPYIKE;
y. - kosdpuusedr yenonuil paborsy;

¥y - yHENbHEBIH BEC XHIAKOrO TIPOLYKTa;

P

V., - yIeLHBIA BEC TPYHTA;
50

A - Ko3pdbuueHT DOKOBOro JaBieHUs I'PyHTa;
Py - YTOJN BHYTPCHHErO TheHH,
1, - koadpuyyerr Hlyaccona g rpyura;
o, - OCeBoe (MEPHAMOHANBHOE) HANPXKEHHE B CTEHKE PE3epByapa;

o, - KOJBIIEBOE HANPHKEHHE B CTEHKE pe3epByapa.
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(cnipaBovHoe)
busGamorpadus

1. Pexomeupaiiun 110 pacHiery CTAIBHRIX BEPTHKANBHLIX IVUIMHJIPHYECKHX pe3ep-
ByapoB Ha ceiicMuueckue po3neiicteug. — Kuumunes: LIITMHUCK nM. B.A. Kyue-
peHko, 1994.

2. THocobme 1o pacuery H KOHCTPYWPOBAHMIO BEPTHKAIBHEIX H IOPH3IOHTANILHBIX Pe-
3epBYApOB H TpyOONMpPOBOAOB JUIA CTPONTENHCTBA B OOBLIMHEBIX ¥ CIIOWHBIX HHXKE-
HepHO-TeoJoru4eckux ycnosusax. OcHoBHBIE TONOXeHUS 110 00C/e/IOBaHHIO U
peMOHTY pe3epByapoB. — M.; 26 1]HIW MO P@, 1998.

3. PykoBOACTBO 110 NPOEKTHPOBAHMIO OCHOBAaHWH U QYHJAaMEHIOB Ha HYYHHHCTBIX
rpyarax. M.: Crpoitnzpar, 1979.

4. PyxoBOACTBO IO NPOEKTHPOBAHMIO OCHOBAHHI U (QYHJIAMEHTOB Ha REUHOMEpP3-

napix rpynrax. M.: Crpoitnznat, 1980,
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