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BoaegeHHe

YeeGuoe nocobHe PAciTHpAeT TEMATHEY TEOPeTHYLCKOD Kypea M
TAK KAK B HEPO BIHYCHEN CRCTICHUA O CTANBHEIY TepdopHPORIIIEE, 1IPO-
KaTHp% ¥ GHCTATEHED Dankax.

FanouHbie KIeTEH MpHMEHKIOT NpPH CTPOHTCILCTEE Kak ofIECcTREH-
HEIX, Talk W NpOMBINNEHHBIX 20aHni. Hocobue nomoskeT OyayoHM cne-
UHMATHCTAM NOTHAKOMATLECH ¢ pactiiTaMy, HayuyuT BLINOHHATE ROHCTRYR-
POBAGHNAE HECYIIHX MIEMEHTOR, Y3106 KOHCTPYKIMHA H OT/ISILHLIK EMEH-
TOB, 8 TAICKS J0ST NPSILCTABICHHE O NPOSKTHPOBAMKN BCCK OCHOBHELX TH-
nos Gamok, YIIoE Hx cOnpmsednil, a Takne Konond. OnpeeisHHosMy TH-
iy GAanoK NOCBALIEHA OTALNLHAN FNAB3, MTC NOMOTAET IHMIHOCTEIO pac-
KPLITL HE OCOOeHHOCTHL,

[lpy BLINOAHEHMM BRIYHCISHW HeODXOIHMO TIPABMIBHC HCNONBI0-
BATH EAMHHIE HIMEPEHHT M NEPLROMHTE HX W3 OJHOH CHCTEMEL B APYIYIC,

B cooTmerersdM C HOPMAMH PAcHETHLIE COUPOTHEREHHA, MOIYNb
YIPYTOCTH Aanbki & meranackanax (MIla) n B kunorpamm-cuie Ha KR
parHeill CAHTHMETP (xrefen). B xome sbrmcnenuit meranaciann (MITa)
caeayer nepesoanTs B kinonackand (klla) (1 klla =1 &l HMZ} ¥ MHOMEHM-
em ua 10° u raoGopot.

Mareprani KOHCTPYKURH LA NPOSKTHPORAHNA DATOYHOH KISTHH:

— BENCLODETOH, THCT CTAnLHOH, Mapka cramm C255, C275 — ana
HACTHIR,

— cTank mapow 255, C275, C255 — nua Ganok HacThna,

— Mapka no sRGopY — 18 INasHeX banow;

— grans mapok C255, C275 — i K0NOHR;

— BeTon knacca B12.5; B15 — nna dyinamentos.

Tpu NpOSKTHROBAHEYN IUICIA/IKH, JKCIMYATHPYEMOH Ha OTKPLITOM
BOIOYXE, CHE/yel YHUTRIBATS TpeDoBanus, HanomenHwe & npui.l. Ecnu B
IANAHWH HET A0NGIHRTEIEHEN yrasaidi, paiion CTPOHTENLCTRA IPHHRT ©
¢ = —30° wto no [1] coorsercTeyeT paiiony s, B coOTBETCTEMM ¢ FTuM
npunNT CIEAYIOMAH MATEPHAT JMEMEHTOBR JIIS HACTHNA, MPOKATHELX fa-
0K W KOJIOHH — 1o Tpyne 3; Jng cocTaBHeix Dalok — no rpynne 1. Ko-
S dHUHENTL! yenorRi paboTel BO BCCX CNYYAaAX paBHel ¥=1, KpoMe npo-
BEpKH 0OIUEH YCTOR4YHBOCTH DaNoK, KOIA CIEYeT NIPHHHMATE ¥, = 0,95,
KosdupaiHEHT HaZemuoeTH TPHHEAT ¥, = 1.
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THiel Banovasx KISTOK: ynpailenaei (pre. 1.2, g, nopMansuei
{(pmc. 1.2, &) v yenowenennel (pue. 1.2, &, 2, 4)) npepcrasnenst Ha pre. 1.2
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ToYNGH KIeTKe I8a Bra Ganok: rnasneie Hamky (I'B) 1 Ganke HacTHAa, K
il S e S KOTOPLIM KPENHTES HACTHT HIM OUHPAETCs Ha nux (kenezobeTonuwle
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manTst). banku nactina (BH) nepenawT Harpysky Ha I'D. B yoaoakHeHHO
BanouHOl KNETEE BEOANTCA BCIOMOTATENbHBIE DANKK, HE KOTOPRIE OMH-
paroTes fanid mactung. Takoe pelneHue NPHEHMAKT NpH BOTLIIWL Ha-
TPYIKAX M CVAILHOM HACTUIE H3 NHCTA,

Paccrosnne sescy DankaMy HaCTHIA ONpenesieT THI HacTHaa, Tlpn
CTAIBHOM HacTHAS oHO cocTasnser (LG — 1,6 M; upH weacscBeronuesM mo-
HEMHTHOM — 2 — 3,5 M; OIPH HCOONBIOBAHMH THIORED PelpHcTRIN COOpPHBIX
TANRT — € M.

T'naprpie Ganky pacmonaramT Mo SoNBLICMY TIRONSTY, AU BCIOMo-
ratenbiki SN0k IPHHHMaETCR 2 — 5 M B J0/DKEH GbiTh KPATHbLINM IPOIETY
I'b. baaky HacTHIa ¥ BCOIOMOTATENEHEIE DATKH BRINONHAIOT B3 CTALEHOD
rpokats. Fanky HacTuna B GaN0HHBIX KISTHAX HOPMANEHOIG H YCIOMHEH-
HOrQ THOOE MPOSKTHPYIOTCA OfHO= H JIEYXIIPOACTHRIMH,

Conpssenns Hanok NpoSKTHPYOT B 0gHOM yposue {puc. 1.2, &),
ITakHBIM (pHe. 1.2, &) w noussenneiM (pue, 1.2, 3). B repsosM cayvae
HMEEM HANMEHBIIYW CTPONMIRHYHY EEICOTY, BTOPOE pPEUIeHHMEe HanGonee
TIPOCTOR B HCHOMHEL MH.

KD]H)HHL'I! Mﬂ[}"]' ﬁl:]'l'}: EIUIUIHILHMH, AENETENRNG WS !i]’“_!iﬁ.ﬂ'ﬁ, HAH CEBOE=
HEIMH, BoIDOp OnpenenaeTcs BrICOTOH W BenHuHHON Harpy ke (puc. 1.3).
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Pre, 1.3, KoBeTpyETHIIRE PEMENNS W0nom patoans mnomaaos: 1 - crepseds;
2 —fanp 3 - orononoy;, 4 — Nonepedios pefpo MECTKOCTH; 5 — aMatpards
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2. BAJIKM BAJIOYHBIX KJETOK, PABOYMX ILTOIMANOK
H IEPEKPRITHIH

Gank HacTuna B GAnoYHEIX KISTHAX HOPMANBHOTO W CIIOMHOID TH-
(OB MPOEETHPEYIT OAHO- W IBYXOPOIETHLIMHE H3 [POKETHLX ABYTABPOR.
TlpH 3TaMHOM H NOHIKSHHOM conpRendl Danox (cw. puc. 1.2, e, 7) Gan-
KW HACTHIA UeNecoolpasHo NPOSKTHPORATE NBYXNPONETHRIME, VUHTLIBAY
P HX PRCUESTE PAIBWIAC NIacTHISCKHX Tedophaiin.

Bonomoratenchele Dankd [(BE) npoexTupyioT oJHONpOneTHEIMN H3
NPOKATHRIX OBYTABEPOS WIH nepdopHponasHEX BaN0K, KOTOPLIE MOTYT 3a-
MEHHTL lllia'piils]i: Jl,l!}"l'ﬂli-phh

r}[ﬂBHME-' ﬁﬂ.ﬂl{ﬂ jlpﬂemﬂp}’}ﬂ'l' l‘.l,.']j!t]ll'FH!.llﬂ'l'llthH Hi {J}]HPHHX CTa L=
HbIX H OHCTAALHBIX JBYTARDOB.

B palfodix niomaakax npoMziaHyEl UeHTPANLHO-CHKATEIE KONOHHE]
(cTolikk) npuMeHsoT apyx Tanor (oM. puc. 1.3) CrUloliHOCTCHYATRIC W3
CHAPIELIX HPOKOTIONSTHEN HIH oDBINBRIX JByTARpOR {puc. 1.3, a, &)
CKBO3HEIE M3 [OPOKATHBLIA WBSIASp0s A gsyraepos (puc. 1.3, & 2} npa
FTOM BCTEH COESIMHARITCA NAAHKAME WIH PELUSTEAMH W3 YIONKaE,

3. MPOEXTHPOBAHME BAJIOMHON KIETKH

3.1, Hene BapuanTHOTC OIPOSKTHFORAHEER

KoMniekcHad 3a7a4a NpoexTHposasns DanodHoll KNeTkH ¢ MHHH-
MANEHEIM PACKOIOM CTANH MOGKeT OBITE PELIEHA MY TEM BAPHAHTHOIO Npo-
CKTHPOBAHNA H cpasnexyes TOTL

OcHORMILIE 3803490 BAPHAHTHOIC HPOSKTHPOBAHHA (B ROHCTPYKTHB-
1O YACTH JHIIIOMHOIO NPOeKTa):

- onTumusa vy wara bH — nponeta pacrina;

— BAPLMPOBAHHE KOHCTPYETWEHGIMH CXeMaMH Danouuci  wicrkw,
ot npouece Gonee pdierTHEEH NPH Nepebope BAPUAHTOB B KOMOBIOTEP-
Holf nporpamme;

— BAPEHPOBAHHE THIOG BTOPOCTENSHHBIX (BCNOMOTATENERHBIX) W
TaBHBLE DANoK.
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3.2. BapHaATH KOMIOHOBOYHEIE CLEM

Cocrasmnor 2 — 3 RAPMAHTA KOHCTPYKTHBHBIX peueHuil BE ¢ yye-
TOM FENUYHHE]l 3404AHHEIX HArPYI0K, YCHOHWH JKCIAYATAUMM H Jpyrux
KOHEPETHRIX TpedoBaimi, 8 TAGKE OCHOBHBIX TMPHHUMNOB PALHOHATRHOH
KOMOOHDBREN!

— pemierye BK panbones DKoHOMMYHO OpH PhinonHeHis BK, BE us
OPOXATHED ABYVTABPOR W MHAKMANLHOM YHCae cocraninix Ganoe (1B), Tax
Kdk NOCAeHME BOPOE NPOKATHRIX HA 20 — 25 %,

— KPHTEPHH NPHMEHIEMOCTH NPOKATHHIX Ganok A <W, R, rie

W, - MOMENT CONPOTHENEHMA HAWOGONLINEro OBYTABPOROCS NPOQHIA 0O
copTarxeTy; M - pacueTHEIE marndamimni MOoMCHT,

— jan nepopHpoRaHEEX W cTanebeToHHBIN Banox (TIpH MOHOINT-
Holi #ene3obeToHHOM NIWTE) PALMOHATLHEIC NPOISTE IGELILATCT 30 8 —
12 m;

— OpH NpOoNeTax MeX T y TTaEHEIME Bankamu o, — [, = 6 — 10 M MoweT
ORI IPUMEHCHE HOpManLiEs cxema BE;

- MaBHEE DAMkW PeEKOMEHIYHOT PaclioNaraTs B HAanpaBlneHnH Donk-
LSS WA KONOHH;

= $aMKH HacTHAA CTeIYET PASMEIATE C NOCTOSHHEM [HAT0N;

- QNUpAaHHE BCIOMOTATENRHEIX UenecoolpazHo cOBMIATL OT CEpe-
auHkl nposeta B,

Pauporansreit war bH npe MoHOTHTHOM enezcOeTOHHOM HacTH-
ne N COOPHBIX Mene30DeTOHHEN NIMTax cocTarmaeT 1.5 — 25 W, npu
cOUpHEE —~ & m.

3.3, Bapmasvi) Ga0umoil KIeTKH NPH CTAABHOM HACTRNE

Pamsoranssyo komnodoeky BE opu ctansnom nacrtiie onpeics-
0T ONTHMETLHEAR TOAIIMEA NHCTA HACTHAA f, W A Ganog pactana ..

Jlns onpejengnus pAKOHANIEHOTD NPOTeTa [, HAcTHa W3 YCIUBRHN
pbecneueHHT HOPMATHEHON xecTrocT (f.(1/150) £} nan rpaguik ma prac. 3.1
(xon pacuera 1-o-2)

MpoekTHEN oNTEMANBHBE War a Ganok nacrinz 5H pascy o= L-b
NP ILUMPAAE (0ACE TIPOKATHOTD QY Taspa b.

B

PeroneniyeTed TOMUMAY THCTOR B 33BMCHMOCTH OT BENHYHHBE Ha-
TPY20K NPHENMATL cneyieuiei: 6 — & MM npu Harpyske g= 10 kH/m*: B —
10 My npn 11< < 20 kH/; 10— 12 mw npn 24 g< 30 sl liar’,

Hng onpenenedys PaMOHANEHOTO TPONETA [, HACTUNE, BLIYMCIHE
NPENRAPHTEMLIYIC BCTHUHHY HOPMATHBHOR HAIPysin ¢, no rpapuiy puc. 3.1
MOUHE ONPCICTHTE i, 1 war BH.
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Py, 3.0 K ONTHHMAIELHOHBOMY DACYSTY CTATLHOID HACTHIA

Jlnst pacueTa BACTHIA BRLIENAROT mojgocy wiHpHEOH 1 M. Onupanne
HacTuna no BH |IpHHEMAcTeS A HPHO-HETIOIBHAHEM, CYuTasd, UT0 HA
oTope HacTHilA ODPA3yeTed INacTHYCCKHi wapuup, PacueTHad cXema nph-
BeJeHa Ha pue. 3.2,

HekoMos OTHOLEHHE [pONeTa HacTuIa K TONITHHE §, MOIKHO ofpe-
nemes uo dopuyse (7.2) [2]:

I, 4n 12E,

¢ I3 nag

L

1=k,

rae n, = [f1,] — npenenkisi oTHoCHTEALHEIT Nporub, parnui 1/150 co-
rnacHo [1], E=Ef1 -}, rae v — kooduument Tlyaccona, pasnsii 0,3 naa
CTANH.
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[prHuMaem 3HaAYEHHE §,, {, =k -1, wnu no rpadguxy (oM. puc. 3.1),
PacTarusaroiies YCWINe B NOAOCKE HACTMNA WINPHHGEH | o
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Puc. 3.2, PackcTran cxema CIlEHOT HACTHIA

Mposepka Hecymel cnocoSHOCTH HACTHAA:
Aslor, W, =t2 16,0, =1-£3 112,
H=n*E-I alll;M,=7-L:/8,
rg o ONpPeIelasTen W YPaBHEeHIA
a(l+a*)=3(f, /6",
7 - pacueTHan Harpyska na nonocy b =1 o,
fo=5q -.!‘3 {48 - £ - Iy (Ganouns nporai).
Harnbamni MoMenT B NONOCKE NHCTR
M= M1 + 3
YoRoBME TROHHOCTH:
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HH OOPSIeiaeTcd Mapka CTAIN H3 YCIOoBKA:
o=8, 7.

4. MPOEETHPOBAITHE BAJIOK W3 lll’(}!{'ATthX ABYTABIOB

4. 1. Harpysscu

JHAUCHHE BPEMEHHEIX HATPYIOK [PHINMACTCA CONACHD 3aJaHHIY,
TONLIHEE CTEILNOND BACTIOE ONpeideiena B n. 3.3, Bec menelobeTonnoH
ILIHTE TPHHAMASTCA [0 SHAUIOTAM HITH PAcCUHThIBAETC,

Bec Ganox B paccMaTpPHBAEMOM BapHAHTE MX DasMEIEHHS NPe|Ha-
PHICIEHO MORKHG TPHAATE 1o Tatn. 4.1,

Terturteger 4.1
CobfcreenHnlil Boe bamok, g, kKH/m

Mo GanoHOH KeTHu [ljrneT Ganom f, W Bec | nosw Ganok, KH %

TIpukarHbie DANKH HAG T, 11 5—8 02—-07
TIpORATHRIE RCOOMOTATEN LT RS 5.8 0.6 - 1.08

ﬁB‘.]KH —— ——— — e

CRapnke RCIOMOTITCELILLIG 6—10 1L0—15

DATEH T e P T, e e TS M S | RS 2 LT it NI R,
CRapHBe roasike Ganky B —20 20-40 i

——r -t

HMEH{EHH& fy - HOPMATHEIOE JTEMCHHS HATPy 3K,

4.2, MooHop apodmioy epoaTa

IMpusise KOHCTPYRTHBHYI0 cxemy BE, onpegeniior HOPMATHBHBIE H
pacyeTHee 3HaueHHa younui M u (). PacueTHRIC YCHIAA BRIMHCIAIOT B
CeUSHUAY, T KaMnUe W3 HMX HMEeT MAKCHMANbHOE 3HadeHwe (M.,
o). TIpH H3rnbe Gaixe B OJHOA MNOCKOCTH W ynpyrod paboTe cTamm
NogoHpaloT,

— MHHMMANEHBIE HOMEp DpodHId 110 I, min W3 yenosua coBaropena

HopMupyeMoi aedopmarasaccta [f] (1]

Il
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0 COPTAMEHTY BEITHCEBAIOT Yy in:

= HCIME]’.'I H]'J{}fhﬁ."'l’ﬂ H3 }’l:JJ.ﬂI!-HH upﬂ‘-llll')c'l'}i H{}PM&ILI:HHJ'{J CLEYEH WA [

TPeGYEMOMY MOMEHTY CONPOTHRAEHNUA 10 OpMy e

Wop 2 MR Y,
e H, — NPHHATOE PACHETHOS COMPOTHRNSHME CTany; ¥, — Koxpdsineny
YCTOERA pafor.

Mo coprasenTy o 2 salupuor npodmis o Gaskaliionisg Soae-
mmM W, 1., W=H .

Hopsmbl npoextupoeanua [1, 2] npemycMaTpiBadT I pazpesHbIX
Banox w3 cTany ¢ TpegenoM TexyuectH 5o 530 MITa, necywmx craThue-
CEY0 HArpysxy, £CAH KacaTelbHble HANDMKEHNA B ceueiiny Ay, HE Ipe-
sammor 1 = 0,98, pacuer ¢ yqeToM muacTHHeckuX Aedopyaiui, ¥ro no-
IBOMSST YMesLINTE Tpebyemuie pasmepsl cevennn (nosep ipoduin).

Parsey sunawHEIOT 1o GopMyne

Wo=M_ IR 7.
I3E o — IDCSSONTEALED DPHEETE paBHbiM 1,12, sarem N0 NpoBepre Opot-
EOCTE VIOEEETE B0 Taha 47
[posspas B3 APOYHOCTE NOCAE YTOMHEHNA Beca Banku:
M__IW___ <R v,
2= W, - MDMEHT COMPOTHBEICHHA B CEHEHMM C M.

B cevennax ¢ {0 = Onu YCIOBHE NPOUIOCTH D KACHTCARHEIM Ha-

ODSACCHHI M
o SO, SRy

Lns Ganok, pacciHTEIBACMEIX ¢ VIETOM TAACTHUSCKEX fedopmaimit.

8 TaK:ie B ONOPHBDL CEMeHHAX

Gl foot S R
Tag i, f, — TOINIHHA H BRICOTE CTEHKH npodmng fanwm.
MecTHL pacueT YCTOHYUHBOCTH CTEHKM NPOKATHEIX DANOK He Tpe-
fyeTes,
Mpoeepra fedopmanmil GrecTROCTH): TROTUEE BE TN L HERL-
UIATE H].'.Il':ﬂﬁ]'lh}ihlx 3I!HHEIIHﬁ COUITACHL IIHPMH.MZ

Jonar =11,
12

Tae [ — NPOTHD OT HOPMATHBHOH Harpy3kM; [f] — nmpegencHoe 3HaTeHHE
nporuda [1].
MMporn o7 HOPMATHENGH HarPy KK _
S =My o 12 19.6-E - L.

[Mpopepra Hanok Ha BLIHOCTHBOCTE: OANKH palovyHX 3CTAKAT, HElI0-
CPEACTEEHHD BOCTIPHHNMAIOUIHE BUDPEIKGHHBIE HATPYSKH © KONUYECTEOM
muknoe 107 1 Gonee, NPORSPAGT PACHETOM HA BRIHOCMHBOCTE 1o BopMyTe

s = R, .,
TAE @ — KoDP@uUMenT, ¥UHTHEBAOUKN KONHYECTEO THIUIOB HATPYKSHHA,
R, — PACHETHOS CONMPOTHBEIEHHS YCTAMOCTH: ¥, — KOD(UUHEHT, YuHTE-
Ii.-‘:l.lﬂ!ll,HI’r] 15 | Hﬂ.ll].']}l'ﬂiﬂiﬂli.')l'ﬂ COCTOHNHHA K Kl}:ilillil"ilMCHT &UHHMET]}HH_
UHETA £ G T

Tofuuya 4.2
Koafupmumen i oo, ), # 108 DACYETH BA NPMHOCTE SIEMEH TOR CTAILIIBIX
RONCTPYRUME & VIeTOM PASERTHA NIACTHYECKHX JedopManni

| eaenwi osddiamerton

Cxena ceyeuT Ay, ; 1 NP

ele,) Cy M0
Pt g T W
g 0,5 1,12

; l %, 147 1,5
Frre 1 107

2 I"m S SRS ety -

“Lipi M0 n= 15,
4.3, Hayxnposernsie IPOKATHEIE S0

Hpu sraxios pacnonoxennyd BH i bS uenecoobpasHo npHMeHe-
HME IBYXOPOIeTHRX Baiok uim fones, Halle HCIONBITYIOTCS jIBY XIPOdeT-
lbie,

PauMOHATEHYI0 NPOYNDCTE CTANH OOPEIENAioT NPH PACHETHLIX Ha-
rpysgax no cxeme [ {pac. 4.1) 0o enopromMy momenry A4 .
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[ s Ml a.
] @ ]

G’-ﬂj‘? D’:d.l'?

Puc. 4.1. K pacyeTy quyxnponeTHex Ganokx

PacseTHRIE CNEeMB! JBYXTIPONETHRIX Oanok mpu ynpyrod pabote u
PECSSTHRM SEANYHNL NPONETHRX H OHODHBIX MOMEHTOR Aaukl B Tabn. 4.3,

Pac=eT nposnsonsEM 00 OBYM pacyeTHeIM cxemam {pue. 4.1): | cxema —
NpH BOSHON DOCTONHHOE 2. H BPEMEHHOH HAIPY3IKE p B IBYX NpPOMETAX
{Taba. 4.4, ctpoxu 2. 4, 6); 1l cxema — npu nonnoll nocToaHHGH U BpeMeH-
HO# Harpy3ks H 0gHOM mponete (Tabdn. 4.4, cTpoxu 1, 3, 5). Fizrnbawue
MOMEHTR! B COOTBETCTENH ¢ Tabn, 4.4 parinl:

M=ua-gl+a,- F,

FHe a; U @ — SHAYEHHA Kl‘}:jl'l){]l}‘ltmﬂ.ll'luﬂ HPH PABHOMEPHOH W COCTHETOTO-
TeHHOR Harpykax.

TpebGyemelii npodune NpoKaTa NOIGHPAIOT TAK S, KAX H O7TA 0JUH0-

ot 4 .
nponeTHEIK Ganok, no HauGonEmeMy MoMenTy M max | Hajing We
Wﬂl} zMnm'lfRy'T:.

Jlgies BLNoANAIOT NPOESPKY 110 PAlSe NPHBELENHOMY HOPALKY
o T, SRy

=Qmu : S.J:'IFIH‘ g Is = Rar -?G*
& TAKME NOMERG cobmoaaTsea YCOTNORAS,
14

o=,/o;+3 -1, SL.I5-R,

g, =M -(0.5-h-t,)/1;
=0/, (h=-21,)2 R,
THE Ty = CPEANEE KACATENLHOE HAPAMEHHE B CTeHke Dameu,
TpebyeMelii npodiis Gaixn #13 YCNOBUA HOPMATHBHOH JKECTKOCTH
(/2% ) MO®HD ONPEISNHTE, HCIONE3YA rpaduk (prc. 8).
1ip# paBHOMEPHON HAIPYIKE ONIPENENAIOT NAapaMeTp O.
=n,-1-5/48 - E,E=2.01-10*xH/cm® - M",
roe [f11=1/m, Mﬁﬁ.ﬁ?l]-q,,'f (zarpymenst oba nponeta); onpenensaT
M, w no rpadwiky 1-a-2 TpeGyemeli npodmns npoxara — Goskaiinni
oK,
prﬁ.p ].-’nﬂ—‘l.-’dﬂﬂ et =d00; I=6 »; A=30 KH'-I. E—ZI IEI Krfem” =
= 2,1-10" xHiew®, a-M"=400-600-30-100/(2,1-10%=7,12- 10° cu®, no rpa-
ey puc. 4.2 pauMoRanEHEIR TBYTABD N0 MeECTKOCTH Me 60 W-‘E'-Iﬁ[}
cu . PalMOHANEHOE SHANENHE A,
os=M/W, <R,
manee 0o TAGNHUE HOPM GoLeGpaTE MAPKRY cTadd, BeOoauuTh IpoBepry
OpHEXTOrD ceieHHA. TaloKe 1o e BTIONHATECA YCIOBHE COTNACHD

o= o’ +3.7, <115R,

riue

roe

o.=M (05 h-t,)/1,

Vi :g_.".fw(ﬂll—Z' II} = R,,
I0E Ty - CPEAHCE KACATENEHOE HANPHACHHE B CTEHKE DKM,

[poRepReTcl YoloBHE:
a=M/W <R, 7.
Tabmyon 4.3
COpPTaMEHT CTAMLULIX IPOKATHRIX gpyTaBpos (I'OCCT B139-89)
¥




Pasmep, mm

Ilno | Mac-
wans| ca

[

Crpapouiible 3HAYEHAN JLE 0o

Cheonycmie mata, 4.4

o KI’

T
F]
Chi

X=X F—¥
Hrt” ir Sx: f}-u H(_u, j,,_.
ch’ CM oM oM chi’ oM

10100
12| 120
14| 140
16| 160
18180
20| 200
22|220
241240
27|270
30{300
33330
36| 360
40| 400
45450
50 | 500
55550
80| 600

35 | 4.5
64 | 4.8
73149
%1 | 5.0
o | 5,1
00| 5,2
110 5.4
115 5.6
125 6,0
135| 6,5
140 | 7.0
1451 7.5
155| 83
160} 9.0
170|100
TE0 | 11,0
| 1901 12,0

720120 | 246
2.3 147 (11,50
751174 (13,70
7,8 | 20,2 (1590
8.1 | 23,4 (18,40
54 | 268 (21,00
8.7 | 306 (24,00
2.5 | 34,8 (27,30
9.8 | 40,2 131,50
10.,2) 46,5 | 36,50
11.2) 53,8 |42.20
12.3| 61,9 |48,60
13.0] 72,6 | 57,00
14.2] 847 |66,50
152} 1000} 78.50
16.5|118.0|92,60

7B 1380|1080

198
350
572
873
1200
1840
2550
3460
s0o
TORO
9840

13380
19062
27696
39727
55962
76806

397 406 230 | 179 | 649 | 1,22
584 | 488) 337 [ 279 | 872 | 1,38
81,7 | 5737 468 | 41,2 | 11,50 | 1,55
19,0 [ 657) 623 | S8A | 14,50 | 1,70
1430 | 7421 81,4 | B2,6 | 1840 | 1,88
184,00 | 828 | 104,00 | 1150 | 23,10 | 2,07
2320 | 9,13 [ 1310 | 1570 | 28,60 | 2,27
IR0 [ 997 | 1630 | 1980 | 3450 | 2,37
ATL0 11204 210,0 | 2600 | 41,50 | 2,59
472,00 (12,307 2680 | 3370 | 4900 2,69
97,0 [13,50] 3390 | 4190 | 5990 | 2,79
F43,0 | 14,70] 423,0 | 516,01 7110 | 2,89
9330 |16,20| 5450 | 67,0 | 86,10 | 3,03
I230.0(18,70) 7080 | 808,0 1 161,00] 3.09
1538901990 919.0 | 1043,0 123,001 3,23
203502180 11810 1356,0 151,00 3,39
2560.0 |23 60 1490,0 1'725,0] 182,00 3,54

4.4. Pacuer npoxaTHLIX 6240k NpH y4eTe MIACTHHECKMX Nedhpmanni
CTaJaH

[lps ypounersopennd Tpebosanui Hopm [ 1] Bankk paccunreeaior ¢
yueTom nnacTudeckux Jedopmauuii (Tabn. 4.4). Tpefivemnii nomep npo-
GHN" ONPeAEnsIoT, HCNOIEIYA rpadu puc. 4.2, NposepaeTes YonoRke
o=MIW <R 7.

Tottasye 4.4

Cuoprivie M, TponcTHEE M., nsTHEAIIHE MOMEHTEL
YUPYIUHX TPY30BBIX Ganox

Crpoka

PacucTiag crema Mon Sy, |
\LF AT Rl LS

.-'."j';} A% -0,00447 0, 20387

, )l_.._l'_.l

16

Crpoxa PacucTHan cxema .! Ad Mg
— . T
il W RiRELIS] 015657
e e == _f_ > =
3 \—'“I—n—' 0,167F 02785
i o L f
FF FF eI 1
4 ,EI—L\*—\;%\ -0,33307 01,2225
.f_.,..__.ll_...I Y
L
5 & i 006347 0.096g1
R ST
. Xk ] q
6 1 U B PR A -0,1259F 0,070g°
sl
HM.E R
b | |
510" R [ /n/
| L
P — | =1
T _______.- ,a |
2940 W |
0 At — i I ‘:'"

20 22 24 27 30 33 36 40 45 50 55 60 NI

Pue. 4.2, CurnmikHRE GEUEHHA TPORATILN ABYTABDOD M3 YCOODKA
HOPMATHAHOH RECTEOCTH

VTOUHRETCA MAPKH CTAM MM HoMEep TPoQHIA ¢ YHETOM [LIacTHYE-
cinx aedopraigii. Bens
=08/t -L <058 v,
T0 oy=c; eciH T = 0, To ¢1=1 (2oua uncToro naruba).
lipn 0,5-B=<t<, 3R, ¢,=1,05c, roec onpeaeaserca no taén. 4.3,

17



Tafawya 4.3

KoadduumeHr ¢
Addy, 0,28 0.5 10 ' 2,0 |
¢ 1,19 112 1,07 L4 |

AF2bety A=t (h-240), xoadipuiment B pasen

B=y0—1/R ) M1-07(x/ R

TpebyeMElll MOMEHT CONMPOTHENEHUA
Wau=Mlc -R,.

Mo W, TPHEHMAIOT HOMEp TIPOGHIE HIH YTOUHAKT HeoGxenumoe
DACHETHOE CONPOTHBISHHE CTHILH
o, =MW, ¢,

nprnnMaetcs Dnuxaiiuee Gonkllee 3HaveH e mo Tadm 51%]1].

4.5, CoegHHEHHE NIOACOE C0 CTEHKOH

E OCHOBHOM HCII{"IIH.-::I}-'!{}’!' CHEFHI}E COSOHHEHHE C ,[I,B}"CT{_'IF“IIHHMH
HIH OOHOCTOPOHHHMHE NoAcHEIME wBaMy. Lllse paccunTeiBaoT B3 YCROBRNS
CONPOTHEASHHA CABHIY. CIBHTAIOLIEE YCHIHE HA £NIHILY JIHHE B3
T= 5,
rae f; — MoMenT HuepuHs cedcidn Dacn BpyTie; § = 40y — cTaTHYeCKHA
MOMEHT; A;— nnowane nosca; ¥ = 0,5 (AT
[MpH HATHYHM COCPEIDTOMEHHRIN HArpY30k F Ha BepxHeM LOACE pac-
ueT “pﬁ_‘lH.’im}ﬂHTCﬂ na Pﬂ.ﬁ'l1()11&3ﬁ{;’l'li}’i{}lll}'ll]
T =vT2 +¥2,
rae ¥V =vrFily Ly - yonosnas anuna pacopenenenus citel F, T u V) ser-
YHCIHIOT B OQHOM CCMCHHH DanKM.
Yaobne npHuaTs gaTer wes wi yenonas K., = K = Koo, YOHTH-

Baf pekoMeHnaumy HopM. Tak kak T (unu 7)) cOOTBETCTRYET eMHHYHDH
JymHe wea (1), o

Kp=Tin B Ry Ywme
e A= 1 — oauocToponini wos, 7 = 2 — IBYCTOPOHHEN 0B,

18

5 MPOEKTHPOBAHWE MPOKATHBIX BAJIOK
C IEPEOPHPOBAHHONW CTEHKOH

5.1. baaxu ¢ nepfopupoRannoi cTenKoi

B uenax Gonee siipextHBROro HCIONE30BAHMA CTAMH CTEHKA TIPO-
KATHOTO OBYTARDA (IIBCINERa) pazpesacTed («paciycKaeTCAR ) No IWT3are-
oBpasuoH NHEMH C PETYIAPHBIM MAN0M ¢ NOMOILED TA30R0R PE3KH 1A 1A
EOINEIX IIFDICC-EK, H 3aTSM DE‘E DOADBWITEN COSJHHEANYTCH EBB.]'.IK(!E 10 G-
BMCHCHHBIM BEICTYIAM cTeukd {pue. 5.1). Bricota Hamky yeenn4HBaeTca
r 1.5 pasa, & MaTEpHAI Pacnoiaraercs Jansllie 0T OCH [0 CPaBHEHHIC C
HexoHOM Gankoi (GBVTABpOM, IBEANCPON), B PEIVIETATE NOBLILAETCA
MOMCHT COTIPOTHENEHAA (upusepna 1,5 pasa), H MoMeNT uHepusu B 1,8 —
2 paza B 3ABHCHMOCTH OT BrAA peskd. DKOHOMHA MeTaIa cocTarnseT 20 —
30 % no cpaBHenk © LEnEHRME Dankamy 1 Ha 10 — 18 %% newesne,

Pac. 5,1, Banka ¢ mepdopnposanseil crereoll: o — BuT Gamo 0o pacpetin;
£ — 1H0Ge Hei

5.2. Geodenneryn paborel H KORCTPYKUHE (30K

OTBCPCTHA B CTEHKE JE@7a107T HANPEKCHHEOE COCTOAHHE B CEUEHHAX
Danky Gones caowtbiM, Pacnperenedye HOPManL-HLEIKX HANPHACHHA B TOH-
cax Dankn [0 CopeOrHe oTBEpeTMa GIH3KD K THAEHHOMY, A B YT0BHIX 30-
HAX ¥ OTBEpCTA 3apsl ROPMATEHBIX HaNPAKeHHH KPHECTHHERHEL, AMe-
£T MECTO KOHUERTPAUAS Hanpaxennil. YHacTKH NOACHLIX TARPOR B Npejie-
faxX OTBEPCTHH MCIBITEBANT JonoannTensuiei wirah. TIpocTeHok Henbl-
ThiBAET HANPAKSHNA CARMFA, {T) H ET0 HECYIIAH crocobnocTs ONpeaeiseT-
CA YCTOHUHROCTHRY.
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5.3 PacueT ¥ KoHeTpyHposiune fadox

Packpodl npokaTHOTO JIByTaspa DNPOSKTHPYIOT Tak, 4Tobn pedpa
IEHT HITH IWRaioiikl ONMPaiiEck Ha «CTOHKM) - CINOWHY K CleHky nepdo-
PUPOBAHHOTD NBYTABE.
=l bpm S,
rae fy — PaceTOMHWE MENLY LUSHTPaMM OTESpCTHA (0ROH); [, — WHpPHHA
MIHTE WAM WAL MPOTOHOE, A — BRICOTA HEXOSHOD MEY TS My — KOTH-
HecTBO OTECHCTUR B nepdopupyemoil cTeuke.

! \lf' o

jﬁ‘ B |

Puc. 5.2, CxemMa paciofcacHia COCPoaOTOMCHEHON HlDY KM

BeicoTy packpos (paspesks) HCXOIHOrO ARYTABPE MOHHO DIPEAc-
THTE Ko3dbuoHeHToM o = 2Zmh, a = 0,4 — 0.6, rie 2m — suLcors pesa or
ocH bankH. Pekomenjyyerca npunnmate o = 0,5, m = 0,254, Panonansioe
HHC0 OTBCPCTHR B Dpenenax WHPHHEL cOopHel weneil00eToHHoH IAHTh
HIH 1UAT3 NPOroHoE TPHHKHMATE no Taba. 5.1.

Ecan HacTHA HMMEST BHI MOHONWTHON NIHTEL, TO pPazMeps] oTBREp-
CTHH W HX KONMYECTEC HAZHAUAKCA HOZARHCHME,

Ulnprya creika apyx wacrci Daiew OLTICACIHETDS L PO HGC TR
CTRIKOROTO IBaA;

a2y -lofty R-Re+2-1,,
e O, — NONEPEIHAY CHITA HA ONOpE; f, — TONLMHEA CTEHEH] 2h, — yuer
HENPORAP: B HAYAIE H KOHLE WPRa; A; — PACCTOAHKE MERTY LENTDEMY TA=
JECTE TABPOR B OTESPCTHH:
= 2mtz),
TAE 23 — ROOMIMHATA LSHTPE THKECTH Takpa & ceucHiy 3-3 {cm, puc. 5.2} H
TPRIMMEETEA 10 Tada, 5.2,

20

Bropoii napaverp Packpod o ¢ yyeTos yonumus m = (0.4 — 0.6) hy
(oM. pac. 5.2):
e=05lh-a

Tatimuya 3.1
OnTHMAILHGE KOTHYNECTRD OTEEPeTHE 1, B nep(opuposanoM
NPORATHOM ARYTABPE B IPEACTAX (¥ PHHE TAHENH HAHTHL [
L [MpogarHse 18y TaRPE!
M [20[22[24 37 [30 [33 [ 36 [ 40|45 | 50 | 55 | 6O

gl | |78 e8| 5l |daf31393 |8

12 | & & & 5 | 54| 4 4 143 3 3 3 2

1

Lo 5“ 5 5 4 4 4 | 4-3 | 3 3 2 2 2

og | 4 | 4 | 4| 3|3

2 . & 3-2:2 2._2='2

5.4. Pacuer nepdopuporanuoii balkn

a
it

1. lHpsausaoTr mapey crand £, B, R, £, fu, K

2. Mcxoansie [auneie 02 cTaTHyeckord pacdeTa Mow, O |-

3. TpeOyemas BRICOTS 110 YCIOBHIO HECTKOCTH [1pH R, [//l] cornacro nop-
Mam:

=5 Ry LOS-1/24 K. [F11]

¥
Bricota okpyrngerca. TIpupumacy BEICOTY HCXOAHON JIRYTaspa
npenrapuTensHe (pue, 5.3). BricoTa packpos

mr = f,— iy
TpebyeMeli MOMEHT HHEPURH Gaiky ¢ TephopHpOBAHHUN Crerkol:
mp__ 5g" -

TR Eea[f1)
Mo tabm. 5.2 noibHpasM HCXOMNLHE JEYTABD H3 YCIORHA
05 (h+d21=17%.
YrouHIeM napamMerpsl packpos: m = 0,25k, &= 0.4 - 0,6; h — nuicora
NPHHATONG HCXOOHOTO ABYTARDA; /M — NONYRLCOTA PACKPOA (PHC. 5.4%
3uayenye ¢ ¥3 YCIOBHMA MPOUHOCTH 1IBA, COSMHNICWIETD 0be JacTH
IRYTARPA IOCTIE PA3PEsKH, C YHETOM NEIPOBAPa B HAYWIE H B KOHLE [Ba:
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az{Qy,-lplty -m-RI+2.1,,
rae ;=2 (2m+z3); z3 — KOOPOMHATA LUCHTPA THHKECTH TABPA B CEYEHHH 3-3
(cm. puc. 5.2}, OpHAATE to Tada, 5.2, & = b=k, [y — paccrosnne Me-
KOy UEHTPAEMM OTBEPCTHH; Hyme — KOIHMCCTBO OTREpPCTHH; &, — WIHpHHA
cBOplkIX NAMT HACTHAA MK 1UAT NPOrOHoB (Banok HacTHNa).
Monnan esicota nepdopuposanHol Ganin
hy =" +2-m.
[lnowanes noacHoro Tagpa
Ay =(A—m-1,)12.
MNpueejenyas TOMLMHA TONKH
: ty=(A=R"" 2 M 2(b—1).
Buicora taspa
d =(h"" -c)/2,
roe ¢ = 2m,
dy=d-r,
TIE r — PAjByc NEPexola 0T CTEHKH K MOMKE,
[laomane cedeHHA MoakH
*‘I_,I" =b g
CTETHT'ICCKHH MOMCHT HEPXHUI'U MOHCHOrD TARE CFTHOCH TS LHO S0
HHMKHEHR Ipany
S = A (d +t,/2)+t, -d] /2
MoMEHT HHEPLHH TARPE OTHOCHTEARHO HHKHEHR rpany
Ly=A(d’ +t, d +1;/3)+1,-d} 3.
flonosxednne UEHTPA TAMCCTH ceucuy (cevenne 3-3)
Z=8 Ay
MamenT HHeplHK TABPa OTHOCHTENBHO KOHTPONILHOI OCH TaBpa
139 =1 1—=- 8}
MoaenT CONPOTHEASHHA TOACHOMD TaBpa
W max =1 z_2fd — =),
Wr,rnin =la_afz.
Tneno napu cua, nefcTeyOINY B NoAcaX ceueHud 2-2
2, =2(c-m+z)

22

Tatwmuya 5.2

CopTaMeHT CTHALNLIX NepHOPAPOBANHEIX MPOKATHLIX
ABYTABPOB IpH Konpuuuente packpos ¢=0,5

L =
2 (28 Sk Gy
g g f\ o s 1 By |
= = E Oy H _E_ 32
i Z |0 E
r T
| m, oM, e’ | W, ot | Lo ot | W o | 2 om | Y, o0t

20 5.0 | 4633 | 309 | 4287 | 286 | 4,03 | 187
J0a | 5.0 | 5076 | 339 | 4729 | 315 | 407 | 185
22 |55 | e418 | 389 | 5939 | 360 | 446 | 206
220 | 55 | G9%8 | 424 | 6509 | 395 | 454 | 119

1

24 | 60 | 8706 | 484 | 8060 | 448 | 489 | 218

24 | 6.0 | 9503 528 | B8ss | 492 | 491 | 253

27 | 6,75 | 12635 | 624 | 11650 | 575 | 548 | 332
7a | 675 | 13773 | 680 | 12790 | 632 | 552 | 378

30 75 | 17919 | 797 | 16456 | 731 | 6,09 | 39,0
[ 30a | 7.5 | 19530 | %68 | 18067 | 803 | 6,13 | 487
"33 | 825 | 24951 | 1008 | 22855 | 923 | 667 | 547 |

36 on | 33987 | 1259 | 31070 | 1151 [ 722 | 776
40 10,0 | 48675 | 1623 | 44249 | 1475 | 798 | 993

45 11,25 | 71130 | 2108 | 64296 | 1905 | 895 | 1166
50 125 | 102604 | 2736 | 921%7 | 2458 | 992 | 1387
35 | 13.75 | 145133 | 3510 | 129882 | 3149 | 10,80 | 1908

60 | 150 | 199016 | 4423 | 177416 3943 | 11,59 | 146,5

i

Moment ceHeRnA Dankm no oTECpeTHIO (cevenne 2-2)
Liy=2-L+4:2512

[IpuBepKa APOYHOCTH HA M31HD MOACHKIX TABPOE B COPEIHHE Mpoe-

To My (O — MOMCHT H TIOTNEPEUNAS CHIA B CEPEIHHE NPHMICTA.

Tlo puc. 5.5 onpenenses:

|, Hanpsiskenne B Touke 1 cevMeHns
Moy 05k Qe p
l!I:lc..l.l 2']:Vi,n'm:l:

T
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NI
| 85— | e
| p H /n';-nq-:'f'hr’-. i

I (%] il
L

sl g4 L 1L L]
33 gl ]-
30 |4 i 1

27 |- e e 1
-7 _#i-!ll =LiL | i L '
22 |4 | | - TR,

— " ant

0 F g 2. 4 23
Prc. 33, PanpodankHbe npoduans nepdopipoBaEiLx

ABYTARPOE W VOTORNE HOPMETHEHOH MECTROCTH

i
L 11 23

e b

P, 5.4, Cxesa reodetpus nepdopuponanminod Saske

2. Hanpsiowenme B Todke 2 cevenns

M. ¥, O
=L Ny BE gy iy,
I, 2w

{.min

&y

TPaUKH HaTpRaenai, v,=1,3,
To me v onops GalKH HAD TEPBRIM (OKHOMY.

24

C yueron NPOABISHHA NIacTHYeckuy pedopmManui B sone tonuen-

HIpounocTs HHKHETO TaBpa B Toakax 3, 4 NpoRepaeTcs alanoruyHo.

3. Hamprwenne 6 o 3 ceveHHs
M—-‘v—z+—gl-£ =K, Y.
1, 2eWons 7
4. Hanpmweune & 1o4ke 4 ceeAHA
Moy, Hie

= 'Ru Ya ;Tub
"rx 2 l.'F(rz.mir: i
rae !I — MOMEHT HHEPUHH ﬁﬁJIKH H CCUCHHH C© -4,
OTBSPCTHEM OTHOCHTE/TLHO (CH X=X, PPuc. 5.5, Cxema [‘bpq;rncﬁ'[a

Mpopepxa CORTRETCTEUA HOPMATUBHEIM  Gatky
Tpeborannam TOMMHLL CTEHKH DankH ocy-
mecTengeTes mo . 7.12, 718 [1].

F)
L =[h=2(r+1)V1,,
w
I F — Paguyc 2aKpyCASHHA § MCCTE COTTPIKEHHA CTEHKH M NOJKH,
Onpepensor 3HaueHie

Z,S-MI'EIRJ,.

Ecain
ht -ty 225 [EIR,,
TO HOPMbI PEKOMEHAYIOT YCTaHARNMEATH pedpa MecTHOCTH B NPOCTEHKAK,
7.2, no ceuenuam 4-4 (cM. prc. 5.3).

Tposepka YCTOHYMROCTY NCHHOTS OT ONOPE! (HAHOONSE HArPYIKEHHOID)
HpoCTeHKE; g = mic; ¢ = arctg(mfa); 0=90° - p; B panpanax: 8~ B/180° — 1z .

KpuTideckne HATDAAEHNA !

T, =4 l]; -F, M tEd,
g, =9 R, 7.,
rie @ = 0,5 — kooddmupesT IPOAOTEHOTC H3rHDA CTCHKH.
f,=c/sing; (=0289+¢,; A=,/

DaKTHYSCKHE KACHTENLNLIC HANPAKEHHA B NEPEOM NPOCTEHKE OT
onophl: T={) /1, SCIH T = T,, = YCTOHMBEOCTE ODECTIEUEHA] IVIHHA IEPROID
{onopuoro) npoctenka =250 mm.

Feny sarpyska Ha Ganky MMeeT BRI COCPelOTOUCHHBIX CHII, TO ped-

Pi WECTROCTH CTABATCH NOJL COCPEIOTOYSHHEIME CHIAMH (peGpamu naur,
nporonamu). B tabn. 5.2 npuseaen copraMent Hanok ¢ nepopHpOBaHHOH

cTenkod upH koaddunnente packpos 0,5,
25



5.5. Pacuer no 2-if rpynne npeJeibHLIX COCTOREH

Cornacuo [1] HOpMANBHEIC YCHOBMA JKCIIYATAUK ONPEISTAKTCA
¥CIORHMEM

=,
S__ 54T :
I 384.E-1_-a *)

= (95 npu Vh~12.
Ecma yenosse (*) He yIoBIeTBOPASTCA, HEODXOOHMO TIPHHATE Cae-
IOYWOLWHE HOMEp HCXOAHOTD ABYTARDA.
[Mnowane DOACHOND TARPA
A={Ad=c 1, )2 c=h=-h,,.

[NpusenecHHAR TONIIHHA NOAKKH

ti = (A= hy-1,)/2-(b—t,).
Bricora auyraspa

d =By —mlidy =d —ty.
TMmomane nonku
z‘if =bh- 1y
Crarnueckuil MOMEHT BepAHErD MOACHOTO TABPA OTHOCHTENEHO €10
HHMEHEHR rpass

Sy = A, (d) +£, 1) +1,-d}/2.

Maomenr HHEPHMH TARPE UTHOCHTENEHD HHEHCH IPaHHd
I, =4, (d] +4d, ity +13/2) 48, o) 13,
Hoacxenne neHTPa TAKECTH TABPA
z, =8, [ Ar.
MOMERT HHEDIMH TABPE OTHOCHTENBHD LIEHTPANBHOR ocH
I =\rq -z -Sy|
MomenT ConpoOTHEISHIA NOACHOTO TaBpa {ceuenve 2-2)
Wy e = I d =2 W W =40 2y
Tneao napet cuor, dqefcreynueH B noscax cedeHin 2-2 (No oTBEpCTHIO),
z, =05 -h—z
MomenT uHepumM covenmna Banku 1o orecpeTri (ceuerne 2-2)
[,=2-1,42-4.(05 h—z,)".

“Enin
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IMpoepxra NPOMHOCTH HA H3THD NOACHEIY TABPOB B CEPENMHE MpoIe-

T2 (Mpw, @)y =05k

1:11 :Mﬂlsm 1-]"I"|I"rx.ﬂ +Q-al'lipr,il"mu1 2 ERJ_, Voo
o, =M, d I, +0-a W, . 2<R, ¥,
AHLIONMHMHO BBITTOIHNETCS IIPOBEPKA B Ya nponeTa W Y Onopsl Hag
NEPBBIM COKHOMY .

lNposepka cooTRETCTRU HOPMATHEHBIM Tpebonanuum [1] Tomuwae
CTEHKH,

| A—
}bwzfﬁ_.-‘fi:uli

ECTH A, > 2.5, OpH  NPHIIOAKEHEH MECTHOH COCPEnOTOMeHAOH HArPY3IKA yo-
TANWAR/IHBAIOT TIONEpednke pedpa KECTKOCTH ¢ aroM ue Gonee 2-A, npu
A.>3,2 u ue Donee 2,5y OpA A, =3.2 [1].
Iposepra npornba o7 AcicTBHA HOPMaTHBHOH HArpY3KH:
f=M"-P'/E I,
rae In= Iy, fy nipA [h,<12 Moxo npMAATE No Tabn. 5.2, npu f<[f] cornac-
HO HOpMaM.

6. MPOEKTHPOBAHHE COCTABHBIX CBAPHLIX JIBYTABPOBBIX
BATOK

6.1. Iogbop ceyennn

Hecyiuad coco0HOCTE CRAPHOND JBYTARDE ONPEIEACTCN:
— OPOYHOCTER HOPMANEHOTO CEUCHHA

M=RW
— NPOUHOCTBIO CTEHKH Ha CPE3 B ONOPHOM CeTleHHH

e kR

— orpaHMIeHHeM AedopPMATHBHOCTH DakH:

f=1
rie [f] — openensHo JomycTiMoe 3Hauenue nporiGa [1]; M — pacueTHENH
HArHDAOM WA MOMENT.
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[IpH MpoexTHPOBAHHH COCTABHLIX Banok
onpejenmoT (puc. 6.1);

— MEHHMATLHY K BLCOTY Dalkl f,;, W3
YCTOBHA #ecTrocTH f = [f] ans oasonponernoi
IAPHUPHO-0TIEpTOH Haliku:

- E I* R_-"_T"ﬂ:fi
" 48 EffMT

— ONTHMATEHYH? BLICOTY M3 YCIOBUA HaH-
MeHBiuei nAowWanH (MHHEMAINRHOID  PACXOIA
CTAMH):

Puc, 6.1, Cxema cedenny
H 3MHPE HORMANEHEK
HANpSTREHA R

P
Fonm =k - [M IRy, -1y,

rae koadipuunent £ = 1,15 — 1,2 juim ceapueix 6anox; £, — TONLIHHA CTEH-

KH, KOTOPYH MO#HO IPHUATE o Tadn. 6.1.

Tafeuya 6.1

PEIC“MEI:I,I.I}’E’MRH TOJIHHA CTCHOK Gajox
w1 L 3.0 4,0 5.0
MM | 8—10 | 10-12 | 12-14 | 16—18 | 20—22 | 22—24
{ ity o0 | 100~ 125 | 125150 | 145~ 165 | 165 — 185 | 185200 | 200 - 210 |

H3 3pa9emHil o W Aoyw IPHBAMAETCA Aoy SCIH Fuiy < Ao H
Brgin, €0 Prin 2 Aopn.
HauMeHBLIEe SHAYEHHE £, nin ONPEJIENSeTCs M3 YCI0BMA Cpela CTel-
KH Ha ONope:
bowin=K-Q/R-R, v,
rie } — IpHHATAA BEICOTA,

Tonmuxna ¢4, soweT GwTe onpenenena no rpafury puc. 6.2 nom
Tabu. 6.2,

MHHMMANLHOE CEYeHHE CTEHKH Bankd {, W f, OKOHUATENLHO M=
HHUMAETEH (1,5 puunm) © YHETOM COPTAMEHTA AHCTORONO npokaTa. Toraa
=2 : o 9
Ay =l W =ty - B 16,
HopBop cevenun noscos. [Tpubmusmenno HeoGXOUMaR TRILAML

CEYEHHN GiHOro noaca Ganky M3 }’CJTGBHH MPpOYHOCTH HOPMATHHOID Ceus-
HHH
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Ap =Wy thy =ty -yl WE MIR ¥,

rag tw, 1, - IPHEATHIE Pailee SHAGCHIA
Eonn masecTen 0iHH W2 PAIMEPDR I0SCHODO THCTA, TO OPYIo#l onpe-
[EAAETCA © NOMONLLI0 PopMyisl 4 ~byf, nanpuMep, br=Aq/1;
Mupuny noAca npuanmawrt b =(1/3 — 1/5) h, h=h,, HO He meHee
180 mm,
Cornacao [1] a0 H0 BRIMONHATECH YCAOEHE
h}'."’i'f‘ﬂﬂ.ﬁ-‘llg.'rﬂy

llpu hﬁgr:ﬂrﬂﬁ.' HanBoLLICE JHANCHHE Ol NPHHEMAIOT bjgﬁﬂ,}*fﬁﬁ;
JUIA HeokaHMaSHHOIG CBeCa.

Onpejienus H NPUHAE OCHOBHLIE PA3MEPRl cBapHOil cocTaniol Han-
KM, YTOUHAIOT XAPAKTEPHCTHRY cevenns [ [, W, 5.

Tabauya 6.2

ONTAMAILHEE TOREHHE § H BRICOTEL i
CTEHOK CBAPHEIX G2I0K

Cpeante pacieTHEE conpoTheactua B, MITa
pwa| 210 [ 260 [ 290 | 340 [ 380 |
ONTHMAIRHRE BRICOTE! CTCHOK /7, MM
4 | 600 | s60 | 530 [ 00 [ 450
6 | 950 | 850 | K00 | 700 | 700 |
& | 1250 | 1050 | 10500 | 1000 [ 950
o | (600 | 1400 | 1250 | 1250 [ 1050
12 | 1800 | 1600 | 1600 | 1500 | 1400
14 | 2200 | 2000 | 1800 | 1600 | 1600 |
16 | 2500 | 2300 | 2000 | 2000 | 1800 |
I8 | 2800 | 2500 | 2300 | 2200 | 2000
30| 3200 | 2800 | 2500 | 2500 | 2300
22 | 3500 | 3100 | 2800 | 2750 | 2600

25 | 4000 | 3600 | 3400 | 3100 | 2900

Mposepka npounocTy Bankn. BrinonmseTcd Npopepka HOPMANEHELX
naupEKeHHH
o,=M_ /W SR .
Ec/iH A0NYCKAIOTCA OrpaHMYeHHBIE NiacTHHeckne AeopMALliH, TO
npH warnbe B 0IHOH NUOCKOCTH (NpH obecnetdennn obeH yCToHHBOCTH)
YCJIOBHE IPOYHOCTH PACCUHTHIBACTCA N0 popmy e
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M ./loW,sR v,
rae npu t < 0,5:R, cy=c, t= O/t,h,. 3HaneHue ¢ (o)) AOTIYCKAETCA onpede-
AATEL N0 rpafuEy puc. 6.3
TIpoBepEy CTEHKH NA JISHCTBHE KACATENBHBI HANPEEKCHAR [I[0W 150

IAT N0 HeATpaisnof ook Ha OFChnae. Tlpo yupyrof pabore crans ycnosHe
NPOYHOCTH

Q-8 41 b =R 4,
e Sx, £y — CTAaTHYECKHH MOMEHT H MOMCHT HHCPIMY OTHOCHTEABHO OCH X
i 7
8, =025-kh -1, +b,1,-(0.5-h, +0.5:1,).

L e R
i e = ; er:
| e
| i i . I
[ : :""""“" " él.nu.u...._n.u L:Eﬁﬂ]
610 T ) b‘g}'l /340
—— il ,25’6";
/260
12-10° F= _ %/,;J 210
=N | v
g1 i L
| | ]
419" | '
it S | |

¢ 6 & 10 12 14 16 18 20 22 24t  mM

Prc. 6.2, TpadHkd onTHMATRERN TOTUIHN §, CTEN0K CRAPHLIX GRI0K 03
YCROBRHA CIHEIa B ONOPHOM CEMSITHH

6.2. Hposepia npotinoeT U JedopMaTHEHOCTH Gaakn

Mpoeepra 110 HOPMANBHEIM HANPAKEHAAM:
M. W SR, v,

i min

rae W, no — MOMCHT CONpOTHRAEHNA HeTTo, W, i = 1050

30

A A,

15 .. I'II Sl -y -

251 ety RELR L ] Rl -
1]

104 107 11z 119 cfe,)

Poc. 6.3, Dpathux ans onpenenenus o)

IMposepka wecTKOCTH B dedopMaTusiocTy ([f] cornacuo {1k

4
5 (el
7= 384 E I, =LEL

6.3. Iipopepka obuiel yeroliauBocTn Daaku

Cornacao [ 1] nposepxy BRIIONHAIOT no GopMy e
Migp -W,-R,-y S,
roe W, — MoMeHT CONPOTHENEHHS CHKATOTO NDACE, W.=teb,'16; @, — K020-
IMIIHEHT, NPHHHMAEMEIH B 3ABHCHMOCTH OT @)1 €CITH @) = 0,85, 10 ;= 9y
ecnu @ >0,85, o g, = 0,68+0,21- ¢, = 1.
Hng qeyTappoRkix DATOK ¢ IBYMSA OCHMH CHMMETDHH!
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Loty B
P TN )
10y R

toe y — xoadduumnent no rabn. 5.1 [3]; - pacyeTsan onuna Ganky HI ef
MNOCKOCTH, NPHHHMASTCA DABHOH PAcCTOAHW MEmay TOUKAMH SaKper-
ASHUA CHATOTO [0SCA OT NONEPEYHbIX CMELLIEHHMI.

¥ CTOHYMBOCTE HE POBEPAIOT:

) NpH Iepefave HArPYIKY Yepes WACTMI CIIOIION HeCTKOSTH, -
UPEPLIBH0 CNHPAKIIHNACA Ha CHRATEIH TOAC W HANSKHO ¢ HEM CBAZAHHEI;

&) oTRoWeHHH ffh.e HE TIPEBRIIAIOIIEM ONPEASIEHHLE savcHui T1].

6.4. Mpopepka yeToliHBOCTH CTEHKH COCTARBHON Da i

Crenka Banxw NPEICTARNAET CHCTEMY TMACTHH, HAXNOMNUWNGCH B
CIOMAHOM HAIPTKEHHOM cocToAHMH. Ecnn HanpsxeHMA B CTEHKe OOCTH-
TAI0T KPMTHYECKHX IHAYEHMIH, TO BOIMOMHE BRIMYUMBAHHE HIM MUCTHAN
TOTePA YCTOHMHBOCTH cTeHky. [1pi 310M cTeHKA (IAACTHHA) BRIKTYAET-
cA U3 pabOTEH], & HeCYUIaA cIocoOHOCTE DankM criskaerca. [orepa yeroH-
UHBOCTH CTCHEH NPOHCKDAMT B Cwaroi 3oHe crenkd Gankn. XapakTep H
BETHUHHA KPHTHYECKHX HANPAKEHHH NOTEpH YCTOHYHROCTH CHATO-
HIOTHYTOH MAACTHHEY OIPEeAsifioTcd COOTHOWEIHEM e pasMepos o, A
{pue. 6.4, &, a).

P

!
m |
x| |
] Phop M,
40 +
af aj

Puc. 6.4, K nposcponpomy pactery sMecTHOR yCrolUHROCTH CTEITKH chapucH Danku:

G, § — DONEPEHHBE CHORHRE pebpd WecTKOCTH; § — NONepetiLbc KopoTEne pelps

WECTROCTH

Hns obecneueHrA yorofiuyBOCTH CTEHKH IIDOEKTHPYEM NONERCUHEIS
{OCHOBHAIE HNW KOPOTRHE) H NfHyIONEHLC pedpa SecTROCTH,
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[Monepednnie ocHosHEE pedipa MPOSKTHPYIOT NPH YCIoBHOH rubko-
CTH -::-l-cﬂm_il-...,:- 32 r,ue_j-...=hfr-m 4 TAKWE B MECTAX COTIpPRMEeHHIT Da-
MOK HACTWA M BCIOMOTATENBHEX GANOK ¢ rnapHoH Danko#, npu 31oM Wwar
pebep o He AomxeH npesrartk o = 2hnpa b, > 3,2 1 g = 2,5 npu A,53,2,
Ilupuny NoaepetHbIX ¥ TPOJONEHEX Pedep MECTHOCTH HCOBX0IMMO Npo-
ekTHpoBaTE I=h/30H40 MM npH ToM TomiHHa pebpa JOMMHA NPHHE-
MATRCR £y = Z-hk-v'k—jf(pnc. 6.4, a, 6). [Tpoaonsime pebpa KCCTKOCTH TIPo-
EKTHPYEM B CHKaETOH 30H€ CTedkn Ha paceTosndn fn=(0,2 — 0,34 oT cwa-
TOH nonku (pHe. 6.4, 8).

Tporepra yoroRUMBOCTH CTEHKH B CIYYaax, He oroBopenntx CHulT [1],
NPOH3BOOAT B TPEX OTCEKAX: HA ONOPEe, B OTCEKE HIMEHEHHA CEeuYSHNA no-
HEHOED JIHCTA U B OTCEKE © MAKCHMANBHEM H3rHDamium MoMeaToM M.,
TpH 3HAYMTENLHEIX MECTHLIX JABTCHHAX F' OT COCPENOTOUEHHEIX PeakiH
Ganox HacTuna (puc. 6.4, ) AnNs HCKMOTEHHA MECTHRIX KPHTHYSCKHX Ha-
npasmeHuil (6,,,=0) pPeKOMEHIYETCH NOCTAHOBEA NONEPEUHEX KOPOTEWX
pebep wectkoCTH Bhicorol Ay=0.3-F wan Ay, = 0,4-a, TOe @) — paccTOAHHE
MEHCLY OCHMM KOPOTKMX peliep HIH KODOTKOTO H OCHUBHOID pebep mect-
KOCTH.

[posepky MeCTHOH YCTOHUMBOCTH CTENKH NPH ynpyrod ec pabore
TIPOHIBOAMM JUIA CHATOTD BONOKHA OTACTHHKH ¥ HIDKHEH TDaHH NHCTa B
pacueTHOM CEMEeHHH X, KOTOpPOe ONpeiciucrced peroMeHTAAIME, NpHee-
JEHHBIMH Ha pHe. 6.5,

IMposepky yCeToHYHBOCTH CTCHKH TIPORIBOOHM N0 PAcHeTHOMY YCIo-

BHIY
ufiﬁfﬁcr -"_'::rl'raur.'"ll"-j.l'p\:..-:'r:rz +(t'lftﬂ}2 E] {t)
Tabauya 6.3
Kospduumenna i mo tada 22 CHull [1}
| YonouHa padoTel CREIe N0Aca . . p
Hpe nenpepeiBHon ONMHPEHHH Ha CHRATHIA =
TIOAC MECTEHK [UIHF |
| B upoasy cnydanx oy W 0.8 g
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¥onosus npoeKTHPOREHIE; ™

x; My O a; & By by By B By W=2000

ezl

3 a=k; d=;'.r; p=hfa
a=h; d=h 1=aith

; B, T "
Bl X,=l JRIE ]
¥ . =

4 | &, {rafin 64) |—- e =i‘l'if','§'£ 5

' 4

+ L 3
e e 3 E T
6 | °r=5 A AMIR ro =103+ 228 & g
L ?'qf
F
8 Kouen, g YMoHBIaEM 1 peieD o Hid aposks
THPYEM BONOIHATCARHERS pebpa

Puc. 6.5, [Tposeprs MECTHOH yOTORYHBOCTH CTEHKH TIPH ¥TPYTOM NANPAECHHOM

COCTOAIIHA

MpuuaTe: o = o, = M,/W, — pacueTrnoc HOPMANEHOS HANIDAMKEHHE B
CHATOM BONOKHE OTCEKA OpH HsrubmoiieM MoMeHTe M, B CceuenuM X,
W.=2-f/h — MOMEHT COIIPOTHBAEHHA ABYTABPA HA YPOBHE MOACHOID MHCTE;
7= 1, =0,/{-h — cpeIHee KacaTe/lbHOE HAlPWKCHHE B CTEHKE B cevennn Hai-
KH Ha PACCTONHMHM X TIPH TOMLMHE { ¥ BLICOTE CTEHKH A o, =Fit-ly — me-
ETHOE CHMMAaLIE: HANPAKEHHE [0 COCPelOTOMeHHON cHnod A npm
l=b+2-f; neck b — mupuHa noaca GaNKH HACTHAA MPH ITAKHOM CONPA-
WEHHH, fy— TONLIHHA NOACH CBAPHON OANKH; O, Olacen Tor — KPHTHIECKOE
HOPMANLHOE, MECTHOS B KACATENBHOC HANPAMENHS, DACUCTHLIS QropMY B
KOTOPE H RO (HINEHTR NPUEL/ICHE! Ha pHc. 6.5, 6.6,

Flocne0BaTelBHOCTE MPOBEPKH YCTOHMHBOCTH CTENKH LPH O, = 0
NpHBEACHA Ha pHc. 6.6, a npu 0,8 < ath =2 — ua pue. 6.7 Q0 oblero cny-
YafA MECTHOH HATPYIKN My, A0,

3

[pM NPOSKTHPOREHHH MONEPEYHLIX KOPOTEHX pedep MECTKOCTH ©
seicoTol By, = 0.3:Fh wma by = 0.4 puc. 6.8, g, 118 conpaxenna banok
HACTHNA, BCNOMOCATENBHMX Danok ¢ rnasvoli Bamkoli B OIHOM YpPORHC
HpOBCPKY YCTOHIHBOCTH CTEHKM B OTCEKe NMPOHIBOSMM Ho puc. 6.5, T.e
OPH Grae = 0.

Tatnuya 6.4
Kospd HukeHTRL €, A8 CBAPHRIX GA00K
5 [=ng] 10 [20 [ 4060 [100]=30
o | 30,0 | 31,5 33,3 [ 346 | 34,8 35,1 ] 35,5

_.l YV CIOBHA TPOCKTHPORAINA:
Bl = M O 5 Rt b b Ry R L W20 LBt iy

1 {GFM:(]{WW:'. Mila l L | (2 10 rhr, MITa | 1"’| {10V d,: MITa |
2 [pmonen | l B (s ——
L ,f=:a L 7, -9 ®7E ¢r (rabin. 6.5)
21: (L) 4 3
3 3!1‘
b: =t = -
Smpe Y =) RIE
e 4
0.76. K | .
i [ T, =103+ ) 2 — _
4 o (TRAN. 6.:‘1}“‘] WAy Ope e = G- R, /A2 MIT
; |
5 = &
h=— R,
v
5, =&, R, AL MITa
6
8| R VT——— priiep o HIH

| DpUEXTHPYEM JONCMIHTCAKHOL peipo =1

Puc. 6.6, [Tponepxa mectHol yeToRMHBOCTH CTCHEN YUpyrol Hamky npe MecTiod
HErpyIRe
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Ecom npomepka yoroiuvsocty  crenkd 0o GopMyne (%) ne sunon-
HASTCA, TO B CHATOH 30HEe NpPeiyCMATPHBAT NPOIOILHOS PelpU KEeCTKO-
oTH pa paccrosnud By = (0,2 - 0,3) h, TonuueoH ¢, = 2-by VR, /5 W wapK-
noi by = B30 — 40) mu (pue. 6.8, ). [Ipopepka yeToRUHBOCTH CTEHKH B
FTOM CIYHas MPOHIBCONTCA PasaeibHO A8 Bepxiei 0 BineH MNacTHHOK
orcexa mo metoqaxe CHull {1].

Y

¥ eiounn IpoeKTHPOBATMA;
MO a1 Rt b B R R 1 W=y

4 3 :
T =£\|".R iE affelh g
B e o a<h; d=a; p=hia
l a=h; d=h; p=alk
5 «, =1030+272% £ e L
u 1'-0" |
v 6 8
| o= 1 0 Wi wHlem i‘—| =10Vt MTTa i_’Lfr....---f'{lmfr:,.-: Mnﬂ_|
[l & |
7| o :-F*eaJ (Tabn. 6} |4 -J See. < :_-”ﬁ_pmm.a
5. Lo o, e
11
10 A SLY o ¢ (rain. 6.3) |10
¥ ! = S
| o, =& R0, M lﬁ ] o a,=c K (LM
4 S e S 12
— ey s
13 q{'raﬁn:il——b iﬂ={%’l-¢'ﬁr#’ﬂ' o (A 5.5] ¥
| 1npH af2-h
npn <2 noalt=2, 16 —
CLNH oA |
| i
Her (=1)

= fa (=1)
MEHLITACA TTAF PEOEn @ WM Ipoek= B
THRYEM AOUKIHNTSTRIOE TIONCPEMHDE |

pedpa o5 —-pl FoRci

Pu. 6.7, Tiposepra yeToAMHBOCTH CTEHKN ¥IPYToH Ganks upn a0, 0.8 Saf <2
36

Tatmuya 6.3
KoapHumenTsl ¢ ANA CBaPHLIX Hanok

! &
np“”’l'ﬂ' T | 4 .5 [ 16230

05 |11,5|120[123]124]124]125

06 |124[130(133(13,5]13,6[13.7
0% |148[16,11166|168]169]17,0]
1.0 1801203 21,6221 22,5]229
12 (22,0 257280 [29,1]30,0]310

L4 270|321 363383397416

16 |32,6[39214521487 51,0533
I8 | 389|465 |549]59,4]63,3 | 682

20 | 454557651704 765|836

Tabauya 6.0

TlpeaeabHbe SHAMCHAR 6,0, 108 fanox

CHMMCTPHYHOTD CERenHA

3
CrapHee DaikH = 5 =T s 0 T =30
F o 2 [ DB LW 0 0o L 0 | 0 0|
= £ [T09 [n146[0,109]0,072] 0066 0,059 0,047
5 & 10 |0183]0,169]0129]0,127 10,122 | 0,112
= = 1,2 [0,267 0,277 | 0,281 | 0,288 | 0,296 | 0,300
T =14 |0359]0406]0479]0,536 0,574 | 0,633
g 116 (0,450,583 | 0,711 0,874 | 1,002 | 1.283 |
28 1e [0540]0,652]0930] 1,192 1539|2249
=& [ >20 [0618]0799]1,132 1 1,468 2,154 | 3,939

Tabmuya 6.7

KoapipHIEHCETE ¢ 1A CBAPHLIX Bai0K

ah D8] 09| L0 12 [ 1416718122 ]

L1

30,0 37,0 [ 39,0 | 45.2 | 52,8 | 62,0 [ 72,6 [ 847 |
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Puc. 6.8, K pacueTy ¥ KOHCTPY HPOREWHIO MOTNCPLHBR KODOTKRK
M IIPOAOIBHER pebep MeCTKUCTH

6.5. IpoexTnpoBaHie 0IOPHLIX pebep cRapHBIX Ganok

B CoHOpHEIX CeMCHHAX CRapHeix DANOK BOJHMKANOT 3HAMWTEABHBIE
omopHpe peakuud B, Tlo3roMy OnopHLE CedMtHMA OANOK YKpennarcd
onopHsiME pedpavit. BO3MONHE 14 KOHCTPYKTHEHEIX PELIEHHH OIOPHBIX
pebep.

Bapuant 1. (pic. 6.9, a). OnopHoe pelpe npusapusactcs K Topiy
CTeHKH Oamxy, a cMuHaemblil Topen onopuoro pebpa IPHCTPArHBAEICH K
ONOPHOH UIMTE OrONOBKA KONOHHEL Takoe KOHCTPYKTHBHOE pClleHie No-
3BOTIAET OCYMICCTRHTE UEHTPUPOBAHHYIO Nepenady PeaklHi Galky Ha Hi-
WENCKANTYIO KOHCTPYKIHEG KONMoHHE paboriel ILIouamm.

x!
-

b alle 1Dy
by aslly
4 (i
ey -
5 PR

al

Prc. 6.9, KoHCTpYRTHMIBE POLUSHAA ONOPILX yauos Ganok
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Puc. 6.1 1, ONITHMHSRIHA CEYCHHY onopuore pebpa Gk (napuans Z)

Bapuant 2. (puc. 6.9, ). Onoproe pebpo BBAPHBAETCA B ONOPHOS
cesenne Ganku. OmopHad peakuHs B ITOM CIyHae NCPERASTCA TOPLOM
onopHore pebpa Ha AWKHMA 1OAC DankH. Taxkpe KOHCTPYKTHEHOE peic-
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HHE MEHEE PALHOHATLHO 110 CPABHEHHIC ¢ BAPHAHTOM |, TAK Kak BOSMOM-
Ha BHElSHTPEHHAR Nepeaada HarpyikH OT ONOpHOH cTolixy Baaky Ha oro-
TOBOK KOTCHHLIL.

Ulupuay pebpa B onopuoM yale sapuanta | (cM. puc. 6.9, a) npu-
HHMaeM b, = by, 3 B sapuanTe 2 (oM, puc. 6.9, 8) — 5=2-5,"+ = by Bricty-
naolas YacTk TopLa pebpa (cM. puc. 6.9, @) npusuMaetca a = 1,5+, He
pekomenayercs, YTobbl pedpa BLICTY AN 32 Openensl WHPHHB NOACHOID
THCTA.

CeucHHE ONOpHOTD pehpa oNpeJenieTcs Wi YCTOBHA NPOYHOCTH Ha
CMSTHE TOPIEBOH NOBCPXHOCTH, & onopHoc pebpo danku NPOBEPASTCA Ha
YCTORYHBOCTE M3 [IOCKOCTH CTEHKH Danky Kak CTepHEHb YCIORHOTO Ce-
neHnd Ay, (cu. puc. 6.9, a2, ) ¢ pacdeTHOH ANFHOH [r= h.

OnopHad peakuma 8 B ONOPHOM Y37e NCPCRAETCA 4epes JTIOBERIS
WLl OMOPHOTD Y303 Ha Y9acTie {= 858 Kr OT NHKHETO TIOACHOTO JIHCTA.
TpefyeMas BRCOTE YINOBOIO WRA ONpCACIIeTcd no dhopmMyne

N

/N85 R,
[Ae ¥ — KOUHTGecTB0 YINOBLIN LWB0E; R,y — pacucTHO® CONPOTHBICHHE YT-
AOBOTO WEa cpesy (o Tadn. 6.8); koadduuuent [} yriosoro uea onpene-
asem no taén. 34 CHall [1].

2 K_f.rnlu.*

Tafinuy 6.8
PacuerTHpie CONPOTHRIEHHA YTIOBLIX TBOB
YCLOBHOMY Cpesy Ry

Tuu anexTpoga
hMapka cTan roeT 9:16["1?-'15 Ry Mlla
BC13ng, 18nc, 1800 S 42, 942A | 180
0912, 1402, 09T 2C, i
1201, 153XCH)D 6, T0A 20
JOT2CI (repoynpouncrnas) 14T2A® | D50, D50A 215
1612A0 S el 240

[MocnenoRaTeLHOCTE CITHMHIALMORHOTO PacueTa OnopHoro yana 6an-
KM Bapuanta 1 (oM. pHe. 6.9, @) A pacueTusIe opMy Ll PHBSIEHBL H PUC.
6.10, a onoproro yana Ganku papnanta 2 (cM. puc. 6.9, &) —na puc. 6.11.

41



7. NMPOEKTHPOBAHHAE Y308 CONPHKEHHHA BAJOK
BAJTOUHLIX KAETOK

KOHCTPYRLIMH Y3TOB CONPAMEHHR Ganok onpeaenAwTed obLEMHO-
TAHAPOBOYHEIMHE peLIeHuAMH Dan0YHOM KNeTKH.

Ipr aTaMHOM CONPAMEHHN faj1Ky HACTHIA KOUCTRYKTHBRHO
kpenaTeA napoi GoaTos rpyfoit TOUNOCTH K RCPRHEMY TOACY HIRENEKA-
weh Bankid. [Ipy onopyLix peaklMix Ganox BH £ = 100 kH B ¢cTeHKe HM-
wenesancit Sanki BOIHHKAKT 3HATHTEIEHBIE MECTHRIS HATIPARENHA G W
pPeKOMERIYCTCA NOCTAHOBKA MO Gankn bH KOpoTHMX WM OCHOBHEIX TI0-
nepetHbx pebep MecTKOCTH {puc. 7.1, a).

Tlpu compa#CcHER fAamDK B OOHOM WIH NOHHMeHHOM YPOBHE
ConpAKeHH: NPOCKTHPYCTCA Ha QOITAX NOPMATLHOH TOYHOCTR HAK pyH-
HOH MOHTRKHONR CHAPKE,

[IpoekTHPUBAHHE CONPRMEHHHA BanoK B 0AHOM YPOBHC PEKOMCHIY-
ETCH OCYUIECTBAATE MEPes NOnepeyHbie OCHOBHBIE H KOPOTKHE pefpa #e-
cToCTH crenkl (puc. 7.1, 6, &) npH oMo fonToB HOpMAIRHOH, 1TY00R
TOUNOCTH HAK MOHTHKHOHA CRApKE. KOHCTPY KTHBHO CONPAKEHNC MOMET npo-
EKTHPOBATLCH JIBYX THIIOB: BAPHAHT ] — 3apojkoii cTenkn ABYTaBPa Ha pedpo
(puc. 7.1, &), BapuanT 2 — KOHCTPYHPOBAHHCM maknaiok (pue. 7.1, 2, 4).

ConpaieHuie Ha DOATAX PAcCHMTHIRACTCR Hi OIOPHYHY PEAKLHIG
Gankyn £ ¢ yHEIOM HaCTHIHOIO 3AIUeMISHHA CTCHEHR npHMBIKAIO e DankH
B GONTOROM COSAHHEHHM, KOTOPOE YHHTRIBAEM koadupaunenTom 1,2,

Tpeliyemoe KONUYCCTBO OJIHOCPEIHBIX Gonron (=1}

ny =12 B{ Np i 2 2007,
r11e Nipmin — MUHAMANLHAA HECYLIAS C1IOCOOHOCTE G012 M3 YUN0BHA Cpe3a
WM CMATHA.
F
N,, =“—:“— Ry Ny, =t-dy + Ry, sH,

rae dy — Auamerp Gomra; f — MAHAMANEHAA TONMHNA IMEMENTa [CTEHEH
mpyTaBpa wid pelipa) B COMPRKCHUH; Rps, Rip — pacqeTHEIS COMPOTHRIE-
HuA GONTA CPE3Y ¥ CMATHIY COSAHHASMBIX INEMEH rog no raon. 7.1, 7.2,

EonTihl B COSHHEHMH pa3MellaeM ¢ MHHHMATEHEIM LIAr0M thpin=2d,
roe d — AMAMETP OTHEEPCTHA 107 6ONT, TOrNA AN GONTOROTD TIONH:

[=22 d)+(m—1) a, Sh=h=2ren.
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Pre. 7.1 K Rosc pyvposatidio i pacieTy conpameiit fanox
B0 H BN KIETOR B IPONETe

Onopuas peakuis 8 npokathoi Ganka (prc. 7.1, 6) BLISEBAET B 1BYX

CHApHLIX WEAX JTHHOMH [~/ — 6 CM HANPAXKEHMA CPE3A H HIrHO:
=84, o~Be/W; Mlla,
rine
AF2PeKrely WE2BeKelAl6,
a6 em — kaTeT cpeskm pobipa secTxocTH (puc. 7.1, &)

Ha pue. 7.1 / — BRICOTA IPUMBIKAICLLETD JIBYTABPS, F = 30— 50 MM -
Be/IMMHHEE BEIPEIKK NO0KH AByTaspa (cM. puc. 7.1, 6, ). [lpn [ =  npoek-
THpyeM Haknaxn (puc. 7.1, 2, A}

HNpa {; < f neodxodHMa NpoBcpka MPOYHOCTH CTEHKH NpoKaTHOTS
ABYTaBpa B OCHADNEHHOM BLIPE3KoH K DOATOBLIMH OTBEPCTHAMH CECHHN.

Ay=t (h-2r) — ny (£:d),

128

T < R, MIla,

n

rog R, — pacyernoe CONpPOTHRISHHE CPesy CTANH CTEHKM INOKATHONO ARY TAld.
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Tafunega 7.1

PacucTHEE COMPOTHEICHARA CPE3y H PACtTHMEHHIG Sonros

Hmpumnm.;«: YonosHoe PacueTibe cnnp-mu'mmu wa, MITa, GoIToE KNacsca

cocrosnne | oGoswatenns | 4.6 4.8 5.6 5.8 .h l B.&
Cpes Ry, 150 164 190 200 210 20
PacTawenne Ru 175 | 160 | 200 | 200 | 250 | 400

Tlpw T > R, TAKKE NEPEXOHHM K KONCTPYHPOBAHHIO CBAPHOTO CO-
OpSKEHHA ¢ HaXIaIKamH {cm. puc. 7.1, 2, ).

[IpoexTHpoBAHNE CONPHXEHHH NPOKATHEIX Haiok Kk craphoil Ganke
Yepes DpOOTIBEHOE KOPOTKOE Pedpo WECTKOCTH feu. pue, 7.1, 8) npon3ee-
OMM 10 TPHBE/ICHHON BBIIE METOHMKE PacteTa, NpH ITOM HeoBROIMa
NpoBEPKA HPOTHOCTH CBAPHOTO UIBA KOPOTKOrD pebpa Ha cped © Harkbon.

Jinuna kopoTkore pebpa HAZHAYACTCH KOHCTPYKTHBHO hip = 0,4-a,
B = 0,34, 1A @) — PACCTOANME MEHLY KOPOTKHM H OCHOBHEIM noneped-
HbiM peGpany #ecTROUTH; &t — BLICOTA CTEHKH ceapnoi Gamkn.

Tatauga 7.2

PacueTiLIe CONPOTHBIEHHH CMATHIO Ry 1MEMEHTOB, COSTHHACMEIX

DOTTAMH
o Rt JIRCTORAA CTANE, POMITIHIE AHCTa { MM
Mapia cTRIH npodutis
S0_72 | 24—60 | 6-8 | 10-20 | 2232 [36-40
BCT3IC . 2 . - 370 370 |

"18Tc ) 370 370 2 = 5
12 440 485 485 485 385 % |

142 ] 460 20 | 520 S0H) 500 | -

L o1 2C 490 570 570 535 520 S00 |
1012C1 ' 490 570 570 555 535 500
1nr2ch chﬁmuyn- : d
poUICHHEAA) ) a i 645 645 645

15XCH/I ' 400 | 570 570 570 370 =

14r2A@ =R S 665 665 665 665

| L6T2AD - - 2 - - 725 |
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Cymmapnoe HANPACHAE B YTTIOBOM CBAPHOM [HBE

Oy = /0, +T; < By Mila

HE OOJGKHO OPSEBULATL DACYSTHOND COIPOTHABISHHA YIAOROIO CEAPHOTO
uiBa Ha cpes Ry uo tafn. 6.8 nNpH NpoeKTHPYEMOM xauccTee (THIE) 3aeK-
Tpoaa,

[Ipr npoekTHPOBAHHH CONPAXEHNA ¢ Raknagkamy (oM. pue. 7.1, 2, 4)
monTasape DONTel TPYG0H TOMHOCTH CTHABHM KONGTPYKTHBHO C IUATDM
T = 37 MIH Ty = 1 2mme FUE fnim — MEHBIIAA M3 TONDIHI COCTMHAEMBIX
3NEMEHTOE CONPRMNEHHE,

Pacyer CONpRMCANA 3AKITHYAETCA B NPOBLPKE OYHOCTH CBAPHOIT
LIBA Ha cpe:

1L2-B
¥
rae Ay = 0,7-Kply — pacieTHas nnomans oJHCCTOPOHHEND YIIOBONG NBA
NpH MHEHMATLHOM KaTeTe ei'o o JTHHE Hakaanky g

Ty = = Ry, Mlla,

Hpy NoHEMEHHOM conps#aenni Dalok oDBMHO NpockiHpyeM OIH-
panue BonomoratciasHix Ganok BB #a cronnk (puc. 7.1, e).

CTORHE TPOSKTHIIVEM 13 THIHTRR TOMMMECH § < 20 MM C OAHHM HAH
Apyma peGpasn. PacteTy nonnesar jiga MAH 4eThPe CBAPHLIX Lika pebep
ANMHOH [~y — 6 em (oM. puc. 7.1, e).

Hecymas cnocobnocT). CEaPHEIX MBOB NPOBLPAETCS N0 Gopmyne

. Iz 2
Oy =Ty + 77 5 Ry (*)

o=MW=B-e/Wf, t=Bldg
Wimne B Keldi6; Amng i Krlp
Ay — KONHYECTBO BEPTHRAIBHBIX YINOBLIX UMBOE B pedpe; ¢ — IKCHEHTPHCH-
TeT NPAN0KEHHA onopHOH peakin B (cm. pue. 7.1, €).

K crenxe craproll Ganku npumeikatomas Ganka kpendTes Gomramu
uEpes KOPOTHIN M3 yroaka (cm. puc, 7.1, &),

Mpu pasniocrd BeiCoT Sanok Hre=Hus < 30 — 50 cm 1pocKTHPOBATE
CTOAME HE PEKOMEHIYETCA, TEK KK CBApHBE IMBLL CTOMHMKA HE CMOIYT
oBeclEYNTE [POIHOCTE COTIPAMEHNA CTIVIMKA H CTEHKH ITIaBHDH DaNKH.

KOHCTpYKTHEHLIE PEIICENA conpfxenuil Ganoxk Ha onope rnasHol
Sankn 'L npueensHn wa pue. 7.2.

B {*) npuusTo:
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Pac, 7.2, KoHCTPYKTHEHRIS POIEHHS COLDHKERHHE
Feaor GanoHON KICTEM 113 OUOPE TIABHOH GaTkH

[lpu KOHCTPYKTHBHOM PEUIEHHH, TIPHBEACHHOM na puc. 1.2, a, co-
HPSJ‘KGHHE !lpﬂﬂKTHp}"ﬂH npH MOoMOIH HAKNAA0K, !'][JHKPEH.TI.HEHBIX K TOp-
LEBLIM ONOPHEM pehpam riasHoi GaNkH Ha MOHTAHHEIX DUNTAX © NOCHE-
Iy wAne MOETLHON ceapkoil, Pacdernl NPOH3BYIMM [0 METOIHXC LO-
NpsKEHHs BADHANTA 2 B IIPOAETE Gamku (cmM. puc. 7.1, ).

IIns CONpANKEHHS, IPHBEICHHOTO Hia pHC. 7.2, &, NpOCKTHPYEM J0-
HOAHETENBHBIE NONEpeyHEle pebpa MECTKOCTH, K KOTODHIM HA Hak/d/lkax
gpenuy Gamku bH u Bb, xak u 8 NPHBCACHHDH BBLE KOHCTPYKUMH Ha
puc. 7.2, a.

TTpy peaKiMax BCTIOMOTATE/BHBIX Ganox BE B = 1000 xH pexomeniy-
em onmpanue rnasHbix Ganox I'b u bH, BE npoexTHpoBaTs CHOKY KOTOHHLL

8, BHCTAJIGHBIE BAJIKH
8.1. Mpumenenne GHCTAALHEIX GaT0K

EucranpHee Oankd BRIDCUHAKT H3 OBYX MApOK CTATH. Opun M3
npHeMOos CHHMEHMA METANNOEMKOCTH TAKINHOTMASTCH B HCIONEIOBRAHWH A
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NONCOB CTANM nosemucHHoll npodHooTH © R=R (HH3konerspoBaHHBIE
CTANM), 8 A8 CTEHKM H MANOHANDHMEHHEI YIACTKOR NOACOR - MATOYe-
poaucTol ¢ Rz, PA3HOBHIHOCTEIO BHCTANBHEIX Danok suIaroTes Ga1KH acHM-
METPHYHOID CEYEIHN ¢ YYETOM TOIO, ITO CRATHIH NOAC JUNDKEH YAOBIe-
TBOPATE TPeOOBAHMAM YCTOHHMBOCTH M €0 MHHHMANBHAAL TONUMIMHA OTpa-
HHYHBALTCA iil’}pMEMH.

Onpesenenne RLICOTEL Danky. BRIcOTa ceMEeHHA Hpin H3 YCIORIH HKeE-
CTROCTH

hrni.n = ""2 : R}-l i Mu.mm"'ls E[ﬂ Mmu?
rne Mya — MOMEHT OT pacueTHoN Harpyaxn; M, — 10 ®e 07 HopPMATHEHOH
HArpY3KH, [f] — npeneneio oonycTHMLI nporks.
CHiITHMAILLHAY BRICOTE

[

PHE W= Moad Bouyes A — rubxocTe cTenks npuuuMaerca no [1]. Eenn
Foum = Huine TO UPHHHMACTCH  Aynm, HHAYE figin. Tlpa A, pasuoil 100, aas
CHMMETPHTHBIX CEeYeHHH npuuHMaoT A, =130

Moment, BOCHpHHERMAEMBL CTEHKOH

M, =025 R,y K 1,-m

rae hw =k mo= 1-1/3 (Rl Ry,

Tpebycman I0LAIE I0ACOB DANKH IPH CHMMETPHYHOM CEYEHHH

A =(M-M)R, ¥ h

FajlaT TONUHAEY T0AcCA b, < & < 3+4, WnH mupnny be I/5h < by =

< 1/3-k, HO He menee 180 wmm.

8.2, llposepka Hecvoed cuocoDHOCTH W INECTHOCTH

TlpoBepka ¢ YHeToOM YHpYroacTHHecknx acopMaliinii npw uarnbe
B OIHOH MIGCKOUCTH:
MI.I'I(C.'I'W‘ .R'I-'Tc]gl‘b{n“

L min ¥
"!uj 'fl{.'cx -W:,m'm ] = R)-I: '"r'.-.-

KoogupuumeHTsl ¢, ¢, OIpeaeamoTes no Tabmuue.
Bce nposepkH npodHocTd, JediopMATHEHOCTH, MECTHOH YCTOHUMBO-
CTH BhINOMIMOT AHAMOIHYHO IPOBEPKAM 1IPOYHOCTH MOHOCTANLHBIX BANoK.
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B fankax, yKpelUIEHHLIX TONBKO TIOMEpeyHLIMY pelpamu HECTROCTH,
TIPH Gjoe = 0 YCTOHYMBOCTE CTEHKH NPOBEPAIOT N0 (oparyne
MER, -y, -hl-t, (y+B-R, IR}
riie y = betif(t, i), Ho ne menee 0,25; = 0,8
IMpoBepka TPOYHOCTH!
Mo WeR v =1,
[lpoBepka CTCHKH!
=0 - ST, S0 -R,..
Tposepka MecTUDH YCTOHYMBOCTH CHRATOIO MHOACA Danmu:
b, t1, 2035 - JE/R, .
TpoBepka MeCTROCTH,
f =My max 2 110-E- 1 SUf1,

KomphuuHeHTE £y A1 PACHETA
HHCTANLHLIX Dad0K

R
E}:}-‘nna Bauiok il

300 | 330 [ 370 [ 400 | 455
1,00 [ 1,00 | 1,00 | 1,06 1,00
1,33 | 1,30 [ 1,30 [ 1,28 | 1,00
1,41 1,40 1,39 [ 138 | 1,00 |
1,47 | 1,46 [ 1,45 | 1,44 [ 1,00

E R

9. HPOEKTHPOBAHME KOJOHH (CTOEK) BATOYHOH
KAETKH

9_1. KoncrpyETHBIRIE Oco0cHR0cIH

CTOfiKM COCTOAT M3 CTepkns, 0aisl (OnOpHOH KOHCTPYKUHU), Oro-
noska. Jimuua croek B 10 — 20 pa3 Sonbiue NONEPeHHOTO CEHEHHA, Crofiky
pabOoTAIOT HAa CHATHE AIIH CIKATHE C Haruhon,

9.2, Tuibl cTORK

CTOHKH BEITOIHAKYT CIAGIIROCTEHIATEIMY M3 IPOKATA WA COCTAR-
HBIMH, CKBO3HEIMH ¢ Be3packocHoll pemeTkoH (nyanky}, peeTUaTEIMH,
nephOpHPUBAHEEIMA M TPYGHATLIMHE (CM. PHCYHOK).
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8/

FE

CEdeHuy THITOR CILITHES KOTOTNL &, & - OTEPLITOrD,
& — FUKDLITOrS

9.3, lpaxrysecknil pacteT CTOCK

Croiiks pabounx NIOIALOK NPOSKTHPYIOT 0DLITHO KaK HEHTPANBHO-
CHATHE, YTO OOBCTIEYMBASTCH KOHCTRYKUHEH ONMHpaHHA HA OMOIOBOK KO-
AGHNLE B CHEMYMIEH T0CHEN0ETelIEHOCTH:

— zagafres ruikocTs crepwxns (A=1y7) B npegenax 70 — 9, nockome-
Ky MAGKOCTD CEaTeix crepauci orpanndeHa [1], A = fofinm, NpenensHan
rubrocts 180 — a0;

— onpeaenseTcs ¢ na . 6 [3], rabn, 72 [1] vy no gopaynam

05X 525 @=1-0066 VA,
25<h=45 p=146-034-17+0,021-27,
A>45 @=332/22(51-2),
FHE & — YCHORHAN IMOKOCTS CTEPHHA, PABHAR
A=k (R /E;
— NOCKONBYY PACHETHRIE OAHHEL W rHOKOCTH B ONOCKOCTEX (X H V)

MOTYT OTIUYATECHA, TPOBEPKY YCTOHUWBOUTH BRIIONHAKT B MACGCKOCTH
HANBONbLER THOKOCTH.

TpreusManrT THI CoMcHME CToAKH ¥ onpenenmoT Tpebyemyio -
mWansE Cedenng
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A=Nlg R -y.

Tlpunss ceueHme, ONPESNAIOT €ro XapaKTePHCTHRN: A, fuig, § 1 NPO-
BEPAIT ¥CTOHYHBOCTE

Nipg-AZ R, -1.. *)
Ecaw yenoswe (¥) yO0BNCTBOPAETCA, TO BEIMOMHAIOT KOHETPYHPOBA-
HHe W pacyeT Ga3bl H OroA0BLA KOMOHHBL

1. IPHMEP ODOPMIIEHWH KYPCOROH PABOThI

Haunsie 404 KyPCoBOro NpoeKTHPOBANHAL
—nponer L =20 Mm;
— mar rnasHen Ganox £ = 8,4 m;
— pricora = 10,8 m;
— HATpY3KAa JKCILyaTanHounas .= 14 kH/M";

— MaTEpHan KoHcTpykunit — crans C255.

Pacuem sCHOMOZAMERBHGIX PER0K
Jlis YTIDOLEHHA KOHCTPY HPOBAHUA NPHHEMACM LIAr BCOUMOTATENb-
Hbix Banok @ = L0, rie L — oponer (puc. 10.1).
Il1ar Bcnomorarenbisix Banox a = L/10=20/10=2 m.
Onpepenses HArpy 3k (HOPMaTHBHEIC H pacqeTHbIE):
g, =(g+p) a=19.63(1963.52)-2 = 39.27(3927.04) kHin;
g,.=(g+p) a=23486(2348.6)-2 = 46 972(4697.2) xHiw;

g, B 392%392704)-84"

M= =34636 kH-m = 34673649 kr u =3463649 T M,
g B
F4
M = ae” B = 39’2'?@92104) o =34636 kH-m = 3463649 kr-m = 34636491 ;
g ¥
O™ =R =R, _ B 2&'{{39;7'-“4}#& ~16493 kH= 1649357 kr=1649357 T
H a 2

0 =k =g 2= 4697X46972) B4 _ | 4708 xH=1972824 kr=1972824.
- 2

2
50

6
Pcnomozamens e
Eﬁﬂnku
e

ar?

\ a2

Puc, 10,1, DparMenT GancaHoi KTen

Onpegensesen ¢ pacueTnof cxeMol BenoMoraTensHoiH Gank (pae, 10.2),

OnpefenaeMc © DACYSTHLIMH XAPAKTEPHCTHEAME (PacueTHEIMH CO-
NpoTHEACHIAME ) MaTepnana C255 cormacko tabn. 51 CHulI [1]:

R,=250 MIa (2550 xrfom’);

R=370 MITa (3800 Krica’);

R=Rol =R, =370 MIla (3800 kricm’);

R~0,58 R.,,/y,=145 MIla {1479 kricM’);

=1,1.
Onpenenaes TpeGyeMblE MeOMETPHYECKHE XaDAKTePHCTHIH!
M 41,4293 10°

Fom—ms = T 147698 o’
R, 2805

MomenTy conpoTaBneHHA Y, ~1476 Y8 oM’ COOTBETCTRYET HpohHIE
Ne 50 (W,,=1598 cm”) FOCT 8239-72.
Cnpasoinsle ganHbsie gaa [ Ne 50 (puc. 10.3),

— macca | M— 78,5 kr;
— F=500

E=170 mm;

— =10 nani;

— =152 mn.
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- R=17 nni;

— nnans ceyenma =100 eMm’.

ool Grze ! v
g e
| il
i { 7 B
! I |
M | j
o« _i'i' I 1 X

L

10 SRS T
flise

Pyo. 102 Paceniman cxo Pric. 1003, K copaeominm ginmsn | He 50

ACTIOREOFATERADE BaIKN

CropaseuHee BeHIHHEL A8 OCH £-X,
— J=30T727 oM’

— =159 e

~ W=1598 cu’;

— 8919 cM’;

~ Ji=75.4 e’
B piiGIEASM IPHOBERIY !

a) 1o neprof TPYINe PeIenkHEX COCTOAHMA;

— 00 NPSTHOCTH,

nmrm = .&-.{mai E Ry"‘rr_-;
W pm
41,4293 -10°
L sl <9504
7 1598 25?2,() 2805
52

= N0 ¥CTOHUMBOCTH
cornacHo 1. 5.16, a CHall [1] yorofivaeccTs Ganok nposcpars He Tpeby-
8TCA B CHOy4ae, eciy HalPy3ika N8PelasTeA Sepes CIUIoMHON MecTui Ha-
CTHI, HEMPEpsIBHO ONMpalolMiica Ha CHaTHIH mosc DANKH W HATEMHO C
HHM CBRIAHITHIA,

§) no eTopoil rpynne npeelBHE cocToRnnH (10 JedopManusm):
_’r = ‘Hf"“.-‘.‘ L = l L‘l’
! 0. K-f E_n“ :
e L. — nponet scnomoTaTeAknol bamas; E — Monyn yUpYTocTs cranm; { —
MOMEHT HHEPUHH IIPHRETOND CEHEHHA,
TpeIensHE OTHOCMTETRHB IPOTHD RCIOMOTATENBHEX BAN0K:
" f J = EME Ha Hﬁ = 0,00348 = l_
i 10.21-10% 39727 287.35
MpuuaTeIil Kanmbp NPOKATA YIOBNETROPAET NPOBEPKAM N0 JBYM rpyn-
NaM NPCACHEHREIX COCTOAHMA B NHRHMASTCA 18 TCXHAHECKDID KOWCT-

PYHPOBAHHA,

Pregent eRaeNOH Baiiou

PacucTiay cxeMa raenoi Gan- , B
H..
KF TIpHBcIeHa Ha pue. 105, |
Tiar rnagneex Banox 8= 8.4 m. N 7‘;@ T
Onpenenaes HopMATHBHEE H : / //
PECUCTHEIC HATPYIKIL . 5 ,
gh. =(g+p) @ =196X1963584 = o
=164 93568 (16493 ,568) kIl : vk
i .
g, =(g+ pY a=234B623486)8,4 = s /
~197,282019728.2) kin | % A ]
z A " L Fon
o = e 1649356K16493.568). 207
P S e i ek =
% 2 g | B
=826, 784 kH-m = 8246TE wr-m = /‘"——rﬁ'" A
=R24.6784 T M;

Fuc. 1004, Tpy3oRas Nuomans
rnaniiod Ganed
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- i L‘J?.;SE{[EEZH.M}ZH‘" .

M o=t
S 8
O i 2R e L 197.282(19728.24)-20
i — A t— "-ﬂl I e T — L —

)
=]97382.4 xr =197.28 1.

q.r:u 'rqm:.f Jr

e @
“\uax

Prc. 10.5, 1 pysosas Nacwaik TiasHoi
G

Pac. 10.6. Dopua NoDepedyHGTO
CEYCHHA TRABHOH DaTHH

98641 kH - =9854 1 2wr-m =986412 72

= 197282 kll =
2

Cmpeseiaescn ¢ pacieTibi-

MH XAPaKTEPHCTHEAME (pacsoTHEL-

MY COTIPOTHRIICHHAMM ] MaTEPRAIA

(2255 cornacho Tatur. 51 CHull [1]:

R,=240 Willa (2450 Kroh

R,=360 Mlla (3700 kricw’);

OA TOMIIEE TPOKATS

ce, 10— 20 vM

R=Rud1u=R=360 Mila

(3700 kricw’);

R.=0,58-R,./7.=139,2 MIla

(1421 xrfom’);

y=1.t

Oupengnaes TPEDyeMEIC reo-

METPITHECK A XADBKTEPHCTHEH:

M, 936412-10"
m Ry, 2695
=36601,55 cu’,

B copraMenTe IPOKATHLIX NpO-
duneii OTCYTCTEYET HoMED NPOGHIA ¢
Samsaliliin  GONbUIMA  SHAUCHHEM
Wops MOITOMY HEOOKOIHMD ZAMPOoSk=
THPOBRATE ﬁﬂ.‘ll{}f COCTABHON T CESSHHA.

Popma TONEPEYHOTD CEYEHHA Co-
cTappoil Gamis npuesnena va puc, 10.6.

CocrasHYI0 Maccy raasHoil Gan-
EH MORHO Y4YECTh, ¥MHOKHE 3HAWE-
nag M, @ na xoadduupent 1,02 —
1.05:

54

A1,07 =0986,412-1,02=1006,14 1M,
O-1,02=197,28-1,02=201,23 v-m;

KoMnoHowkY COCTABHOTD Ce4EHHA HATHHAEM ¢ HATHAYEHHT BLEICOTEI
BAnKH N6 YCADEHAM IKOHOMMYNOCTH W ofecneuein pebyemoli meeTro-
CTH.

Mexoms M3 HAHMEHBIHERD PACXOIA MATEDHANA, OIpEnenieM ONTH-
MANLNYI BLICOTY SAIKU fy.

Tpu osmupaemod pricore Gankn A > 1.3 M

g =k -~y W,
rae k=10 -1,3;

M
v =100=160, W =T

Coon AC AN BEICOTA GankH
il apagaze
L5 15
Torma oiTumalibHaL BeicoTs Ganks Oy aer
b, =11 4160 -36601,55 = 198,27 cm.
ToniikHa CTeHKN Hanku:
£, =T+3-A/100=T+0,00399=7,0039Y s

KOMGTPYKTHBHEIH MuIMAyh £, = 10 s TTpuansvaes 6, = 10 ym.

Mo yeaosnan ofecnewsHia Tpebyemoll HeCcTROCTH ONPENETIEM MH-
HHMARLIY R BRICOTY ceyenny
o TAS0 L2000 ARG IQ"T SRR,

24 20-10"-1/400  1963,52-10

MMHHMATRHOE SHAUCHHE BHICOTH A e = 255,83 oM, o8 pansrchimero
TEXHMUCCKOTD TPOEKTHGBANAT OPHITAMACTCS BENHUMHER Hin = 255,830,959 =
= 240 cm.

[lpunaTas TOMIUMHA CTEHKH £, HOMEHA [PCBEINATE MHITHMANEHYIO
(10 VCAOBHAM NPOMHOCTH Ha CPe3 Ly 2 funt

_15-197282.4
© 7 240-1421-11
L= 10 mm = 4y, = 7.9 M.

Onpepennes TPEDVEMBEIA MOMEHT HHEPIHH GEMEHH Dankn

'frr..irl. = 1"'5 ; Q

{la L

ih R -y

19 Ch,

I =W f ~36601,55-240/2 = 4392186 cu”
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MosmenT HHEPUHY BCEDD CEeMSHnd MOMHO NPeNcTABNTE Kk CYMAY
MOMEHTOE WHEPLIHY OTOENLHEX MEMEHTOB Danum:

Iy '—.er Lt PP
I, =(I,—1,)2 =5392-1-H§-;“ﬂ = 1620093 cw’,
i, =t L =1152000cm”,
WS

Te Jy— MOMEHT WHCPLUMH NOACA; fy — MOMEHT HHEPLIRH CTEHKH.
fo=2-1,+1, =2-1620093 + 1152000 = 4302186 on”,

[Nomage TonepeuHoro CeYeHmn nonca

¢I—'r =—4. lﬁEQﬂQ‘E =112.5cm’.
i 240

KOHCTPYRTHEID 3a/1a8MCa IuMpunoi nosca by= (1/3 — 1/5) & Lipw b=
= (1/D k yabmogaercy 4pROBRIPAKEHHOC HEPABHOMEPHOE [aciipCIeIcHHE
HOPMAILHEDL Hanpsucennii no mupuue nosca. Tpn & = (1/5) A sosnkaior
Tpy/iEeeTH © obecneyeniReM obwel yoroHuneocTy Danky,

Ulzpana nowca: by = 240/5 = 48 owm, b= 24003 = 80 cm. HprHEEMAasM
by =60 om,

Mocie HASHAYEHHA WWPHHABL TDOACA ONPEICINCM  ero  TOJUIMY
t=Ab=112,5/60 =1,875 cm. l1pHHHMaeM fr = 2 cM.

h, =h-2-1, =240-4=136¢m,

c—hhfz-—:',-.-"I =119 cm.

A;:

BrIQEgeM NPOREpKY 10 nporudy:

IZMME i3 \

5
i =EE4WE’MH =0,00175=1/571,43,
t10-2,1-10% . 4493994,7
lpenensneii oTHOCHTENEHEN TpornG roasHex Sanok:

{{]=I:‘5ﬁ[ﬁ,

CIENOBRETENRND, POBEPKA YAoBReTROpReToH. OHaKo £,=10 Mm HE ¥IOB-
TIETBOPAST YCNORHAM KOHCTPYKTHRHOIG MHHHMYMA. [100TOMY IpMHHMAEM
fa=14 pm,
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PacueT noAcHED WEBOR CBOOHTCA K ONpeleNeHHIe TPelyeMOre KaTe-
Ta wEa k. MToscHbIE WEL. GPHEPENAAIOIHE CTenKyY GanwM K noscy, abl-
MOJTHACM JIEYCTPORBKMH, 1TlEe paccunTLiaemM Ha Cped 10 METATTY LIEa i
L) Mﬂ'rﬂﬂ]f}" IT}&HHI{M CILIARITSHHN

Ti2-Byoky SR, Yy Vi
Bod 2Py S Ran g,

Hz Tatn. 55% CHull {1] smbupasM MaTepHANLl IR CBAPKM, COOT-
percTBVIOUINE cTatn (255 Ce-08A, D432, 3Jarem Wz tadn. 56 CHull [1]
COLNACHD BRIDPAHHLIM CBAPOYHBIM MATEPHANEM BRINMCHIBAZM HOPMATHE-
HBIE H PACYETHLIE COMPOTHEISHES METANNA LIBOB CBAPHLIX coenunernf ¢
YUIOBRIMH LIBAMH:

K, ~180{1350} Ml'la(xru.-’cml};
Rou=180(1850) Mila(ire/em?).

MMHHMAILARIC KATETH MBOE £ OUPEACIHEM, PYKOBOACTEYACE
tabn. 38% CHull [1]. Tar xax sHf coeHHEHHE — TABPOBOE C IEYCTOPOH-
HHMH YTTIOBBIMH ILBAMH; BT CBAPKH — NOIYVAETOMATHHECKAA; [IPENe Te-
KyuecTh crank & = 270 hIla » TonmiyAa Gonee TONCTOTO HI CRADHBASMEBIX
aneMenToR (monku) 20 s, CRENOBATENEHD, MHHEMANBHBIE KATETH LLBOR
k=G nn,

Koadupumsente! B v B, onpeaeases no nz tadn. 34* CHull [11. Bupg
CRAPKH — DOAYABRTOMATINECKAA NPH THAMETPE CBAPHOH nposonoxs d=1,4 —
2 M¥, NOIOWEHHE LIBa HINKHEES; clenosaTensdo, B0,9, B~1.05.

KoodbuunenTsl Yo H Y. (cormacho m. 1.2% CHull [1]} - xoadidu-
HMEHTEL YCnopril paboThl (IBA, paBube | BO BeX CHYYasX, KpoMe KOHCT-
PYRIWH, BoanoMMLIY B KIHMaTaeckny paflorax 11, 12, 112 1 113, ona xo-
TORGK ¥or = T U050 MOTRENA LIBA © HOPMATHEHEIM COTIPOTHBIEHHSM Ry =
= 410(4200) MiTa(kre/ea’) 1 v,..= 0,85 nna Bcex cTanei.

CeHia0le YORNGT 78 SIHHALY JTHHLD TOACH NPAG HPOIopiio-
HANLHEI NOTIEPEMHON CHITE (h,y B STATHYECKOMY MOMEHTY noaca Ganku Sy

i [Q 5,1 1972821242 o0
Po1 a493904,7
Torma
T/2-f, -k, SR, v 7.5 932/2.09-0,6 <1665-0,85-1L
862,96 <2035 —
YCINOBHE BREITICMTHACTCA,
57



TI2-B, ke SR, Y Yor 628/2-105-0,6<1665-085 1)
498.4=1356,78 -
yCAOEHE BEIONHAETCH, R, = 0,45 -F,=0,45-3700 = 1665.

Tipozepra YCTOHYMBOCTH CTEHOK YCTOHTHBOCTE CTCHOK CHHTACTCH
ofiecieueHnoN, CCIH YOIOBHaN VHOKOCTE CTelKH }..,.:.Fe,JJNR}. IE ne npe-
BEIIAET 3HAYEHHA 2,5 1P HAAHYMM MECTHOTO HAanpaxenHa B 0alkax ¢
HBYCTCPOHHHME NOACHEIME wWiBami. [l cBapublX COCTABHELX Danok i3
TPEX THCTOR CYam Ay = h..

HaxoaiM ySnoRHEyH THOKOCTE CTEHKH!

A, =236/1,4-4/2450/2,1-10° =5.7.

Inz obecneqcHun yeTofivHEOCTH cTenKH DANOK YKpensiored none-
pedHBIMH pelpaMM ACCTKOCTH, eCiii 3HANSHUE yeaoBHOH rubKocTH cTen-
foi mpeBbiact 3,2 NpH OTCYTCTBHM NOBHIKHON HArpy ki (5.7 -3.2)

lNonepeunbic pefpa XKECTKOCTH CTaBATCA B MECTax [PHMEIKANNA
BCTIOMOTATEILHER Banok, YTOOR HCKIIOYHTE MECTHOE CMATHE. PaccTodsHRe
MEIY PeSparH KECTROCTH B¢ AOKHO NPCEBINATE @ = 24, p= 2236 =
=472 ¢y npw G, > 3,2,

B cTeHES, YKPEIUIEHHOM TONLKO MoNepeyHLiMy pebpamy, MHPHHA UX
BHICTYNACINER YACTH by JONAHA OBITH V1A NAPHOTO CHMMCTPHIHOID pefpa:

B, = hy /30440 =2360 /30 +40 = 118,67 won.

TomuuAan pebpa #eCTROCTH
[r,
t,z22-b, .hJ-E* =2-11,867-0,034 = 0,81 cm.

Ile YEIOBMA KOHCTPYKTHBHOUO MAHHMYME HA3HAYAEH TOAIIHITY pebpa
wecTieeTH £=10 pMn.

Pacder Ha YCTOHYMBOCTE CTEHOK (2N0K CHMMCTPHYIHOTC CeveHMA,
YEPEIACHHABN TONLKD T0NePeulibiMH pebpasMy HECTKOCTH NPH OTCYTCTERH
MECTHOTO HANDAKERUA ¥ YCIOBHOH rnOKOCTH CTEHKH ho = 6, CTISOYET BE-
TUUIHATE TT0 PODRY/IC

Y TR
y. 2 flalo, Y +(tit, ).
JHAMEHHT KPHTHYECKX HODMANLHEIX H KACATCALHBIX HANpsKenHh
{Ten To) JABMEAT TONBKO OT PAIMEPOB OTCEKA M TIPHHHMARITCS PABHEIMH

58

6, =¢, R, IA: =355 2450/57" =2676,98 krcicm’.

3neck ¢ = 35,5 a8 crapHblX Ganok NpH HEOPEPLIBHOM OTHDHHHH
NANT HA DoAc GankM;

"

1, =103 (1+0,76/0*) R/}, =10,3(1+0,76/118) 1421/4,8° = 981,95 xrciow’,

3feCh [L— oTHOIEHME Goneluel CTOPOHEL OTCEKA K Medkine (p = 236/200 =
= 1,18).

T |'IR—_’ = 200/ 1.4 0,034 = 4.8,

¢ YE

rie d — MEHLILAR CTOPOHA OTCEKA,

Hanpamenue &, T CASAYET BRIMHCIATE B NPSANONMKEHHH yNpyrof
paborTsl MaTEpHANA NO cedeHHEC OpyTTo Ges yuera wosdwpunpenta ¢ Hop-
MANBHOS HANPOKSHKS O HEYHCGHAEM ¥ CRATOH KPOMEM CTeHKH W ITPHHA-
MACHM OO THAKOM 1%

5
I Mk, _586,412-10°-236 2509005 wre/cm .
Wk 3744995 - 240

Cpeaice RacaTeNbHOS HalPAMEHHE BRYHCINCM TI0 dopMy e

Q 1A o,

T=-—
toh, 1-236

CnenoBareisHO

.J(cr,-'cr”}“ +{1i1, ) = +/(2590,05/2676,98) + (835,94/981,99)" = 1,09,
1, 11,09, yenopre nLnoiHISTCA.
PacugTHOe ceueHHE, B KOTOPOM OJHOBDEMENN( QUpCIelakyIc] 3Ha-
YEHHA ¢ M T, HAXCUTTCA B REH0OICe JATPYHEHHOM OTCEKE B 20HAX JeHCT-
BHA (o U M.

Pacvem yamoa 2cenoll oz
KoncTpyRUHA onopHol YacTy Bankd JoMKHA COOTRETCTEOBATE CNIO-
coby mpHMbiKanun Darke i KoNoHRe, ofecneuwWsate HANPABRNEHHE Nepe-
HATH YCHIIHA H De3lonacHoCTh NEpeiayyl HarPy Ik,
Konctpykrusne zagaemcs mupunol pebpa b = 200 mu. Toamumna
pebpa { MoMeT ObITh MOTYYeHd U3 PACUETA ET0 HA CMATHE, CCHl a < 1.5t
N

L=
'&'Ru Yo

= 197282, 4/22-3700-11 = 2,2 ¢m.
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Tipuaumaen § = 2,2 ov. Hiknie TODUE ONOpHLX pedep aoHHE
GBITE CCTPOraHsl AnGO TIIOTHO NPHIHAHEL HAH NPHBAPEHL K HUKHEMY NOACY
fanxk, Onopnas 4acTh GalKH COCTARHOTD CEYEHMN [IPOBEDASTLR Ha IIPO-
OONBHIHA H3rHG B3 [LTOCKOCTH CTEHKH KAk CTORKA, APy HeHEAN 0nopHoH
peakmeis,

B pacqeTHOE CeteHHE FI0H CTOHKH CNCIYET BEIIOMHTE COMSHNT ped-
P KECTROCTH H IONOCH CTEHKH WVPHHOHA 0,65VE/R, ¢ ka0l cTOponEL

peiipa.

[ & 5 e —
A=h-+0.6- ff,d;— =22.22+065-1,47 2.1-10% /2450 = 85,7 o,
¥

3 : &S
e o g 23: 227 1952,13 cu’,
12 12
.
s (1o 9213 oo,
A Y 857

A=h, /i=236 14,7726 =49 .43,
B saspcHMocTd OT Benwuudsl b no tadn. 72 CHall [1] naxoaum ¢

METOnONM HETepIuEIHN: ¢ = 0,8541 B4,

N 8 ;
o= ;5—5 R oy, o= Bl 2694,75 xreion”,
T 085418 85,7

2654, 75 = 2695, yenoBHE BEINOTHARTCR,
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IPHTOMREHRH

Ifpnrowcenue 1

KorddBauenTs yeronnii paboTel 7, WIEMSHTOR T/ LHLIE KOHCTYKIEH

Mo | - I
[ m'm
1 |CnaommiLic GLiey M CkaTLE VICMCHT B eqng m:p_c;xpu'mﬁ TI0 SAIEHH
TCATPOB, Wy 0or, KRITOTCATpoE, TPHEYIIEMH, TIOMEINETHTRE MararHHon,
KHECOXPHHEIAIL H ADKHDUE K TOMY TII0GIore 1pH Rece nepekprTai,
PUBHOM BPEMEMIIOH Qarpysce KM Bolwme ob 0.9
KO HHET OOL0 00 THERH B STAMMI M 0nopr ROA0IANPHE Gaieln 0,95 |

NIEMEHTI KOG Ty KIHA ¥ |

[ £+]

3 [Cmarue ocnoprme 3reMenTil (KpOME ONOPHLLK) PENETER COCTRERDIN
TADPUROIG GEYBHHA B3 YIUKOE CHAPHLIG DOpM HORPLITHE 0 1Epekpil-
THE [HATPHMED, CTPOIHIRHRE W ATAI0THS HAN 6 Geph) ups rHEEOCTH
2 =60 IR
CroromnLe Ganich 0Pk PAcucTax wa ofII0o YCToRHHROCTE Npa Gy < 1,0 .95
SATREHM, T, OTTRRKH, DONBCCER, WRITIOMHCHHRE HY NpOTHOR cramaj 0,9
B [FneMorTe CrEfURHERLE KOHCTPYRIHI NoEpLITHI 0 TeperpaITHi

a) CaaTRIE (18 HCKIRMEHNEM JaMKHYTLIX TPyBHaTux cenennii) npe
[HICHETAN A ¥OTOHH MBOC TS 0,595
) PACTAHYTEI% B CRADITLIN KOHCTPY K HAY 0,95
1) PUCTAHYTRIE, CRATLIC, & TAOKE CTLECBLIC HAKTAIKN B GOIT0RRN
KOHUTPYRUHTE (M0 KOHCTPYRTHE 10 Brooieompasize Goared) oy
CTanE £ npeietod Teryreery o 440 MITa (4500 KOC/CM®), HECY ITH
CTATHYSCKY IO HAMPY2KY, N[ PACUCTAR Hi NPOMHOCT: 1,05

Hpumevanuz. 1. KoybguieenTrt yenosni pafioTe 4 < | MPH pacticre QaHo-
HEEMEITD YUK TREER 108 eacayer, 2. KoodduaumenTs volopni paboTL, NpUEGIEns-
Ukic cooteeTeTRem BT, LG mlud 1 u B 2u ¥ 2w 8 5 3 ub, B npe pacueTe
CAGAYET YHHTRIBATE oanowpesenno. 3. Kospduuuenrm yoronui padors), MpHBcacu-
nEie b nes. 3; 4 6, &, 6 7 8 8o 100 a Taoke 3 003, 5 06, § (KpoMs CTLIKOBRIY CRAP-
WX CUSUMHETHIT), T PACHeTs CoeqnueHii RCCMETPHEASMEI ICAHUHTOR FHHTL=
BuTh He cagnyer. 4. B oanysany, e oropopeHiEx B HAar AT nopaax, B opmy s

CABIYET NPHIWMMATE Y, = 1.
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LoHnantie

ICTINCITIME COCTARHRG DEIEH, KOTOHNL, 4 TAKHC CTRIKOBEL MOk IHIENR

| B) TIPE CODWEGH NEPEKPECTHON PCinCTKe ¢ QIHODOITORLIMI COiY-

NEMEHTR ROHCTPVRTIMA

.

i
r

W3 CTETH € TIpencnoM reyecry Ao 440 Mila (4500 x:'c,"c:'di]l, HOUY (e
CTATHYECKYTO HAPY3KY H BRIOTHEHHRE ¢ NOMOWLL GOITOBRIN COLIH-
HEH (XPOME COSTHHEHNH HA BRICOKONPOMHED BONTAX], TIPH PACUCTLR
Hi DPUHMHOCTh i
ConeHEH UPOEITRRIN H CBAPHLL JIEMEH TR, 8 TAGHKe TAKIEN0H MY CTa-|
nH o npeusiacs Texyuects go 440 MITa (4500 ETC/CMT) B MECTAK CTLL-|
ROE, BRI HEHHEN 18 G0TTax (KPOomMe CTHEGE HA BRCOROTIPOSNET G-
TEX), HECYLIEY CTATHHECKYI0 HArpY Iy, IFH PHcHEas H MPOTHOCTE:!
) COTOININ Gai10K | ROToHH
) CIEp®MERRX KOUCTRY KUK W MepekpLITHH
CReaTRE WISMEHTHT PEIICTEY HPOCTPOHCTREHHEX POUICTHSTEY KUHGT-
PYETFH W3 GUAHOMHED PARIORCACMHBIN {DpUEPENTSeM I Fonpied
neTRol ) yronEon;
&) NPHKPEITIACMBLE HEDGCPENCTRENNIO K IOAGHM GaHel nonwol cnap-
HidsH TIEAME THOO ABYMA GOTTaMi M BORce, ROCTRBISHHREIME BI0TE
VIR
packees (prc, 9%, a no CHall [1-23-81%}
pacniopkd (puc. 9, 6, s mo CHeIT11-23-81°)
packoce (phe, 9%, &, 2, ¢ no CHull 11-23-814)
) MPHKPENTHCMBE HENOCDHECTBCHNG K NONCHM OIH0H TIDNKOE, 0o-
HEs BONTOH (KPOMC YROSAHHRT B 003 9, B macroauiel Tafnsie, &
THEIK PUKPEITTACMEIE HOpCE (aceHicy HESBRHCHMO 0T BRI CULUHHEHHA

HepmsME (pue. 9%, ¢ no CHal 1 11-23-81%)

(KATLIC 3ICMEHTEL W3 DOHHOMHRR YTOOKOD, OPHEPSIUAEMEE OXiToH
IOENH (1A HEPARHOTIOIOUHLES YTORKOR TONLKD Metewel nonkol), s
HCKIBOHEHHEM LICMEHTOR KOHCTPYRURE, YRATAHULD B nos, % nadrod-

IMACMLIK HENOCPETCTRCIND K 1I0ACAM CBADHBIMH WBaMH AH00 38yMa
BesTTadd W Gocee, NOCTARICHMLIMM K0TS YIOAKS, W IOCKHY (ep 13
CUTHHOYIILTY ¥ OO
DUopHEE TAATH HE CTWIH ¢ TPEJeIoM TeKY HecTH 285 MITa
(2900 re/om’), HECYITIME CTETHIECKY W) RAMPYIKY, TONUAHOH, WM

ah o 40

mil Tafmie, packocos  (prc. 9%, 6 no CHalT 11-23-B1%), npexpen-;

6 cruame 0 no 60

&2

B) chRiTe G qo 80 o I

1.1

1

1.0k

09
8
8

0,75

0.7

0,75

12
1,15
1,1

El

fTpnnonceriue 2

Mpenensisie OTHOCHTENRHGIE NPOrHGHT [1/r] asubaeseax JaeMedineg
MCTATEMECKEE KOHCTPY RN

T moms nipoméTa | 17,]
TUIEMOHTE KOHCTPY KHN AnA KOTICTIRY K1HH A
CTATRHRIY AMOKHTHERRIY
| Baiku 1 hopmes KPAHOBLIX ITYTCH 001 KpaLL: SET SR
ACTEOID DERHMA paBore) [pyaHbe Kpaltl,
TenbbEpsl, ram) 144040 -
TIPH 3R TRHYECKEN KPasas:
[resaceinda palorerl CReHES ¢ 1/500 -
TO ME, TAREANTT 15e00 -
Bankn pafouss [UOWALDE DP0HB00CTBOHILIX
FHUAHHR:
TIJFH OTCY TCTRHN HThCORRIX Iy TER!
THARIELLE 17400 -
IPOA G 1/250 -
L HANHSRHH 11y T
YIHOKO B HBIK Efa0cy
MO0 TER R 1A600 1' -
Banmks sesmys Tan Ly mepax - |
2B L0 -
HpOHE 17250 <
Buaks v drepail noxpeithil B dHCcpOadLN e
PEKPLITHIL:
HECYIIME  TIOUBECHOE B TEXHON0IMeCne
OOy IDBaHKE 15400 15400
HE  HECYIHE NOJRSCHOE  DEBOPY TORAEHS 17250 Fr2s0e
ofpeImeTEE, TPOfRINPORETLE nacTHT 1/150 /150
TIfHOTCHEL 17200 1200
* s cnamiey BaiTo,
Mpusrencrun, L Vpordiis 0RQEIenmeT 0T N0p-aTeioR Harpysis Ged y4eTa

EOHPPHLAEH 1A IHHAMHTHOETH W OCTa0NEHAR CETCTHA OTECPUTHAMM DN F0IGI0E 1
foorros. 2. TIporuei, SJAHHLIE B CEODKAR, NOMYCKMOTCT IPH COOTECTCTEY IMUCH D000~
HOBGHE (OOLITHOC CTPOMTEARCTRG, IPHIBHKE CTPORTENRHOTD nodkiva 1 ap.) 3. Tlpe
IEJMYHE  IITYRATYEKN DpoTHG DAnol BepeRPRHIRE TONRKD 0T BpeMelnoll Narpysen
e gomwen npeptmatn 17350 oponira. 4. s konconedt npogér [ papen ¥iRoeuTomy

REITETY EOIICONE.
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TATERMEITR KOHGITY KIAH

[ Fncsentr paxnepa;
PRI, CT0fEN
IPOTOH CCTCKICHRA (B BEPTHRANLIION 1
TOPHSUHIHAREOH MIOCKDCTRK)
TlosphiTia, B TOM Qe GoNBMETRONeTHEC
Dt IoaBECHONG TPRHCIOPTA
CreHORRE TalciH:
DECINCH R
HEOCTER TR LG
K poBC/EHBIE TAHETH K NOOBCCHRLE TIOTONKA

Chcenrygnne

Fred Attt Taponira S [ 1]
AN KoNCTRY KL

—- |
AMUMHHUCHEY |

Ll 50017125

. CTANEHRDL |
17300 LAA00(1/200)
14200 14200

. 130014250}
3 14200

PLZECT00)

pumoncense 3

FopatieaTaHbIC CTANBHBIE EEYTAEDRI C HAPAXMCILHBIME TRAH IR
nomer e POCT 26020-83 w TARPE Mo COKPALENOMY CORTAMIHTY

Jinw TaRpoB BRICOTa CeMenyA A, 1I0WANE CeMeHHA
Ar, MOMEHT HUEDUHH J, OTHOCHTENEHO OCH Y}y M Mac-
ca (MHueiHas MIOTHOCTR) ¢, Kr/s, parin 0.5 cooTBeT-
CTEYHAMY XAPpaRTEPUCTHE A4 J(By TaBpoBR. Byrpedune
obozuavenua npoduneii: b — Hopmaneuweid (Ganou-

upiil), [ — umpokononoyunei; K — wononssid; T —

TABPOBEIH, MOoNydaeMelH paipeskoll MONonasM OBy Tak-
poan fr = 200 — 1000w

| NevTanph
. Honep __': N ; Cee .;(—X :3\1:4: fr'-}';
apodieaal f wing | A, cw ) Lo’ | B oM ;;1 oo | L. om0 [, el |
2061 | 200 | 28,49 | 22,4 | 1943 | 1943 [110,3] 8,26 | 142,3 | 28,5 2,23
2361 | 230 | 32,01 | 258 | 2996 | 260,5 |147.2] 9,54 | 200,3 | 33,4 |2,47]
2651 | 258 | 35,62 | 280 | 4024 | 312 |1766]10,63] 2456 | 402 [2.63
3061 | 295 | 4197 [ 329 [ 6328 | 427 | 240 |1229] 390 | 557 [3.05
3561 | 346 | 49.53 | 38,0 | 10060 | 581.7 |328.6|14.25] 529.6 | 68.3 |3.27
3582 | 349 | 55,17 | 433 [ 11550 ] 6622 | 373 |14.47| 6229 | 804 |3,36
40B1 | 302 | 6125 | 48,1 | 15750 | BO3,6 | 456 |16,03] 7149 | #6.7 {3.42
4052 | 396 | 6972 | 54,7 | 18530 | 9357 [529.7|16,30| 865 |104,8]3,52
ASE1 | 443 | 76,23 | 50.8 | 24 940 | L 125.8 [639.5|18.09]1 073,7| 1123 [3.75
4552 | 447 | 8596 | 67,5 | 2e 870 | 12919 [732.9)18,32] 1269 | 141,0]3,84
S0B1 | 492 | 02,98 | 73.0 |37 160 | 1511 |860,4|1959] 1606 | 160.6 [4,16
5082 | 496 |102.80] 80,7 42300 | 1709 |970,2{20.30] 1 873 | 187,3 |4,27
S5B1 | 543 |113,37| 89,0 | 55680 | 2051 |1 165]22,16] 2404 | 218,6 |4,61
GOB1 | 593 1135261 1062 | 78 760 | 2655 |1512|24,13| 3 154 | 274,3 [ 4,83
6062 | 597 |147.30] 1156 | #7640 | 2936 |1669[24,39| 3 561 |309,6 (4,92
TOB1 | 631 |164,70] 129.3 |125030| 2645 |2095]27.65| 4 556 [350.515,26
7062 | 697 |183.60| 1442 | 145 912| 4187 [2393[28.19| 5437 [418.2|5.44
BOBI | 791 |203.20] 1595 [159500| 5044 [2917|31.33] 6 244 | 446,0 |5,54
GOBI | 803 |247,10| 194 |304400| 6 817 |3 954(35,09] #3635 | 5576|582
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Ceonyanie

JByTaBpLi
Homep e X=X Ocw F-T
mpodmn i, | 4, o’ ;:Tﬂ Lo’ | woom ':[: t a4, omt W e, oM
[

T0UR1 | 990 |203,82| 230,6 |446 000] D011 |5234]38.96( 11520 | 719.9(6.26
10052 | 998 [328.90| 2582 [516 400] 10350 |5 980|39,62| 13710 | 856,9 | 6,46
TODES | 1006 {364,001 2857 1537 700] 11 680 |6 736|40,18| 15900 [ 9939 16,61
10054 | 1013 |400,60] 214.5 |655 400| 12 940 |7 470]40,45 | 17830 [1114,3] 6,67
30001 | 193 | 3895 | 30,6 | 2660 | 275 | 153 [8.26 | 507 | 67.6 [3.6]
730011 | 226 | 46,08 | 362 | 4260 | 377 | 210 [ 9,62 ] 622 | 802 |3.67
26001 | 251 | 54,37 | 42,7 | 6225 | 496 | 276 [10,70] 974 |1082[4,23
261102 | 255 | 62,73 | 492 | 7420 | 583 | 325 |10,88] 1168 [129,3(4,3]
TOLLIL | 201 | 6831 | 53,6 | 10400 | 715 | 398 [12.34] 1470 | 147.0 | 4.64]
30012 | 295 | 77.65 | 61,0 [ 12200 | 827 | 462 |12,53] 1737 | 1737 |4.73
3510101 | 338 | 96,67 | 75,1 | 19790 | 1171 | 651 |14,38] 3260 | 261 [5.84
3512 | 341 |104,74] 82,2 | 22070 | 1295 | 721 |14,52| 3650 | 292 |5.90
J0LT | 388 [122.40] 96,1 | 34360 | 1771 | 976 |16,76| 6306 | 420 |7.18
ol | 392 rso| 1L s 700 | 2025 11251675 7200 | 481 [7.14
IO | 484 |145.70] 114.4 | 60930 | 2518 |1403 [20,45]| 6762 | 451 [64]
SO | 580 |181,10] 142,1 |107 300 3701 | 2068 [24.33] 9302 | 581 [7,17
TOLLI | 68 |216,40] 169.9 172 000| 5936 | 2843 |28.19] 10400 | 650 [6,93
o1z | 691 |251,70| 197,6 |205 500| 5949 | 3360 [28,58] 12550 | 787 |7,07
gOI11 |779,2| 258 | 203 |265 170] 6810 |3700] 32 [13790] &11 | 7.3
ool | 222 | 310 | 244 |40z 160] 9120 |So00| 36 | 17940] 997 | 76
00T 1 978 | 360 | 290 | 590 550 12080 | 6600 | 40 | 26740 | 1340 [8,51
2061 | 195 | 52,82 | 41,5 | 3820 | 392 | 216 [ 850 1334 | 133 {503
20K2 | 198 | 5970 | 469 | 4422 | 447 | 247 | 861 | 1534 | 153 |5.07
3K1 | 227 | 6651 | 522 | 658 | 580 | 318 985 [ 2421 | 202 |6,03
23K2 | 230 | 7577 | 595 | 7601 | 661 | 365 |10,02] 2766 | 231 |6.04
T6KL | 255 | 308 | 65,2 | 10300 [ 809 | 445 [11,14} 3517 | 271 |6,51
26Kz | 258 | 9309 | 732 [ 11700 907 | 501 fii.21] 3957 | 304 (6,52
J0K.! | 296 |108,00| 84,8 | 18 110 | 1223 | 672 |12.95] 6079 | 405 (7,50
30K2 | 300 [12270] 96,3 | 20030 | 1395 | 771 |13.06| 6980 | 465 |7.54
I5K1 | 343 [139.70] 109.7 | 31610 | 1843 [ 1010 [15,04] 10720 | 613 |8.76
35K2 | 348 |16040] 1259 | 37000 | 2132 [1173|1521] 12510 ] 715 |8.83
I0W1 | 393 |175.80| 138 | 52400 | 2664 |1457 [17.26] 17610 | 880 | 10
40Kz | 400 |21096] 165,6 | 64140 | 3207 | 1767 [17.44| 21350 | 1067 (10,05
40k3 | 409 |25730| 2023 | 80040 | 3914 |2180|17.62| 26150 | 1307 (10,07
a0K4 | 4190 |308,60] 2422 | 98340 | 4604 | 2642 |17,85] 31500 { 1575 (10,10
40K5 | 431 [37100] 2912 [ 121570 | 5642 {3217 [18,10] 37910 | 1896 410,11
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Hoevanue, Ky
NUBEPRHOCTH,



.

CopTamenT NpoKaTHOH ARCTOROH CTATH, MM

CTak

Tonumaa

isprna

1 (TOCT 82-70)

HInporonoocHan
YHHBETFCARLHIN

namHa 5 — 12w

6,7, 8,9 10,11, 12, 14,

16, 18, 20, 22, 25, 28, 3.

32, 36, 40, 30, 60

2, 210, 220, 240, 250,
2603, 280, 300, 340, 360,
30, 4040, 420, 450, 480,
530, 560, 600, 630, 650,
&70, TOU, 800, 850, 900,
050, 1000, 1050

TorepnHcToRaR
(DO 19903-74)
IoIRH G — 8 M

To e oo 40

600, 710, 1000, 1250,
1406, 1300, FE00, 1800,

OO0, 2200, 2504, 2600,

2800 ...

iInAcHbIe NMETEL TIPH pacueTHOH muowanm A= 0,5 (A, k) Nposk-

TUPYEM 13 PEKOMEHIYEMOH LIHPOKOTIONUCHTH YHHBEPUALIGH CTATH,

BHEIMOIPAGHUECKHNA COHCGK

. CHufl 11-23-81*, Craaensle xowcTpykuan, — M, | Crpolinzgar, 1988, —

57 c.

. CHull 2.01.07-85*. Harpyskn W Boigelcrema. — M. : Crpoiiuagar,

1994, — 61 c.

. MeTanmuueckne xoncrpyxuui. B 3 7./ nog pen. B. B. lNopesiosa. —3-e 132,

crep. — M. : Bucin, i, 2004, = T. 1. — 551 c. — ISEN 5-06-003695-2.

. MeTannnueckme konerpyciad, OGS kype / nog ped. . C. Begenan:-

koBa, — 7-e m2g., nepepab. u aon. — M. © Crpofinzaar, 1998 — 760 ¢. —
ISBN 5-274-001465-8.
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