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BBEZEAEHHKE

Nloco6ue no pacuety aMemMeHTOB CTANBHX KOHCTPYKUMA rpyao-
floobeMHBX KPAHOB ABJNAeTcs nonosHenweMm kK CTO 24.09-5821-01-93

"KpaHu rpy3onombeMHne NMPOMLIUIEHHOTO HAsHaueHUA., Hopwu u meTonu
pacueTa 3JEMEHTOB CTAJbLHHX KOHCTpPYKUuAY

B "Mloco6un" uanarawTcH OCHOBHHE NOJNOXEHUS, MCMONb30BAHHNE
rpy paspadoTke BkmoueHHwx B cocTaB CTO HOPMATMBOB ¥ MeTONMK.

[lpupeneHy Tatke yxa3aHWA, HAMPABAEHHWE HA YTOUHEHUE pacYe-
TOB HEKOTOPMX 73JMEMEHTOB, OTHOCUTENBHO DENKO UCNOAB3YeMsX B Kpa-
HaX, NMpW aHANU3e NOJOMOK KOHCTpYKIMA u B T.M. CAyuanx,

HexoTophie 0COGEHHOCTH BHIMONHEHUA KOHCTPYKUMR, rapaHTUpyD-
mve ¥X HeCymyo CrnocoSHOCTb, MpuBeneHw B paaneaax 9, I0 u IS.

llocne anpoGauui B pacueTHOR MpaKTHKe DAL MATEpPUANOB NOCO-
Gus npensaraeTcs BiuOuMTL B cocTtaB CTO.

[lpuBeneHy Tayke NMpUMEDH pacyeTa HEKOTOPHX HNEMEHTOB U IaH
nepeyeHs JUTEPATYPH.

Mloco6ue 20CTABAEHO COTPYOHUKAMU JAGOPATODHU CpPY30NOnBEM-
Horo oSopynosanva BHUAITMAL AGpamosuuem U.M., Bepeaunot E.Il.,
PaGosott H.H.
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1. (BOHME JKA3AHMA

I.1. Hacrosmee "Mlocobue" colepwuT pexoMmeHaLMi 10 pac-
YeTy OTHEABHYX JJEMEHTOB KOHCTPYKUMK, NOMOMHSOINE BHIIOUEHHHE
B cocrap CTO HOpMBTUBHHE YyKR3aHUA.

1.2. llopanok waxoxenws matepuanos B "locoSuu”™ cooTseT-
cteyeT npunaromy B CTO, 3a uckimoueHvem ROMOJHYMTENbHLX PA3IUENOB
uasaraogux pacuyeTH 3JemeHToB, He paccmaTpubBaemix B CTO.

2. TPEBOBAHMA K MATEPHAJIAM

2.1. lpumenenue maTepwanoB, HE NPeNyCMOTPCHH:X NefcT-
BYOUMMH HODMBTMBAMM HA pPy3onomsemMHwe Kpadit (cwm. Hampumep,
/ 72 / ) nomycKAeTCA OpW YCAOBUM COPJACOBAHUR ¢ POJOBHOR HAyu-
Ho-uUccaenosaTenbckoft opraHulaimeRl N0 Ipy3ONOTBEMHHM KpaHaM.

2.2. ConocraBuTeNbHNE XBPAKTEDUCTUKA 3apyCexHWX ¥ OTe-
YeCTBeHHHX watepuanoB - cM. / 22 /,

2.3. OcHopHue Tpe(OBAHMA K KOHCTDYKUMAM U MATEpHAJaM
xpaHoB ucnoxvenua XN - oM. / 9, 33, 34, 62, 65 /,

3. PACYETHHE XAPAKTEPHCTMKM MATEPJAJIOB CBAPHHX
COEIVMHEHIR

[lpusenennne 8 CTO pacueTHue XapakTepuCTHKM MATCDHANOB
M CBRpHHX coenuHeHuR CRA3NDPYWTCA HA REMCTBYIUUX CTPOUTEILHEX
Hopmax / 65, 66 / .,

4. YYET YCIOBUR! PABOTH

4.1. Jna HasHAaueHuA Kox(duLMEHTOB ycnoBUR paGoTH
YUATHBADT BO3IMOMHNE OTKJOHEHWA MPUHATOR pacueT oft cxemi OT

ocoGeHHocTell peanbHOR KoHCTpyximu (HecoBepweHCTBo pacuerta’,



n
4.2. 3uaveuns xoshummenTa 02 yesopiit padoTH IEMEHTOB
KOHCTPYXLNY. KDaHOB OTHENBHHX THIOB qONYCKAETCA UPNHEMATE 010

meHHsM, Tpwioxsmma 2 - (' /(7 ~  "BpeMenuug’ ykasatiff 1o pac—
ueTy CTANBHUX KONCTDPYKUIH MOUTOBHX M KO3MOBHX KDeHOB",

S. PACYUET CTEPLHEN HA OCEBUE CIUM

5.1. Pacyet creuzHelt Ha NPOUHOCTL [IPOUSBONAT TONBKO IIA Y-
pyroil crauuu padoTii.

5.2. 3uateHus xoodfMLMEHTa MPOLOJNBHOTO U3THGa ¥ , TMOMIMO
TpadiKOB, NMPHWBENCHHHX HA prc. 5.1 PJ, ompefendwT Taksxe 1o Jops

uynem (5.1 ~ 5.3) mna ooux sravemmt Ry:
mpr 0< A < 2,5

Y= f-/o,a75-5,53—§1)j-1/f (5.1)
Ipi 2,5 < .}-{.— < 4,5 _
Y= 447 - 13 o._g_v 374~ 273 _gg)-,z » (52)
4_(0,0275~5,53—§¥)1—2;
e A > 4,5

. 332
A2(57-4)

(5.3)

5.3. 3unavenns xoapfmmwenron mpupemenns wmmuw s
OiVHOUHHY CRATHX CTeprHelt npueexneuy B Tadm. 5.1.

5.4. 3HaueHua I'MOKOCTH ./Z , OnpenenseMolf ¢ yuYoTOM RIUA-

Ut KOHNOBHX 32KDPeIUteHul 1 XOHGUIYpamum CTePEHA, HE LOMHH npe-
BOCXONNUTDH MPyBENSHREX B Talr. 5H.2.
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Tacaua 5.1

Koagdwimenr /u 0AR ONMHOWHHX CTepRHeR

Cxema crepmns Yexosun HA KOHIAX CTEpKHA /L(
| v
'\ OCa KOHIA DADHHPHO 3AKDEIGHH,
BO3MORHOCTBD GOKOBOTO CMEMEHUN 1,0
gV OTCYTCTBY®T.
N
o Omues xomey csodonew, gpyroft -
- ‘\){ 3an6xaH, 2,0
N T
._.._._..I/
‘ N
¢ OnuH XOHel] MOXeT CMOMATBLCA B
MPONOXBHOM HAITPABNEHWK C BO3MOK- 0,7
a8 HOCTBD [0BOpOTA, BTOpOt - 3ane
2BH
Y
- OnuH xoHeu sanexaH, BTOpoR Gea
MOBOPOTA MORST CMEWATHCH B [Tpo-~ 0,56
Qp NOABHOM HANPABIEHUM
!

—



Tadaue 5.2,
llpenempHde THOKOCTH CTEDPRHEH

HesuaveHne cTepxus CIepReHp
TPacTauy? Cxat

Mosica GepM ¥ omMuUOUHE CTEpXRHW

(nonxocy, omopHHe CTOMKM ¥ T.Mm.) 150 120

Pacuerhue greMenTd TemeTKM 200 150

depacyerine oRREepEUBIOIME BME~
MeHTH 250 200

Tipmsedamiie: 1. JIIR ameMenToR Pewemsw BHENHVX TpaHell fepM ¥ Ipyrux,
KOTODHO MOTYT NONBEPT2THCA BHEMHMM MEXAHMUECKUM BO3nelicTRAAM MpK
TPAHCMOPTAPORKE It MOHTAEE, BONAVUMHA THOKOGTH LOMEHA ONTHL OTpaHNYeHs
3HAveHIten .l = 180,

2. Ing crepeHell C PABALYHHMY 3HAUEHMAMN TI'MOKOCTE B BENTHKAML~

HOf! ¥ TODHIOHTANLHOR ILIOCKOCTAX /ﬂx f ./?.y/ {npenemruye sHovenusd
OTHOCATCH X CSonpuoft rmoxocty.

9.5.3 nmnookux GepMax (TpaHAX MpOCTPERHCTBEHHMHX ¢epM) crexnyer
YHITHBOAT: BAMAHKE 3EmMeMIeHdit KOHIOB CTeprHeill.

g otuTHBALWIX CxATHE PACKOCOB M CTOeK $epM, Banuduue 2TMX
38keMIedy s OICUEBADT BBENEdueM Kob(dIIMEHTa NpPVBESEHIA LMitHN

ﬂ = 0,8.

Y ¢epM, uCrHTHBALWIX nonepevnnit u3rM6, OmMH M8 NOACOD pacTA-
YT, 20 CHOGOGCTBYET yBexnueHun sddexTo 3aumemreHuA,

3neCh, G MCUONL3OBAHMEM NanHux pddors /5/, upenmraraercd
CUDELENATE BEeAMUMHY Al B 3aBMCUMOCTH OT TEOMETPUYECKUX M HATDY-
40X flapP2METPOB KOHCTDYKIIAM.

[Ipk 9TOM 11e1€CO06PA3HO JONOAHUTENBHO YUUTHBETH BAMAHUME (ACO~
10}, PACNOMOMEHHHX B ILXOCKOCTH GepmMu /10 /
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lpu oneHKe ycToHfYwBOCTH CTeprHell UPOTMB BHMYYHBOHUA U3
IOoCKOCTH ¢epMud Ha BemnuuHy _/u BIMAET KPYTHABHEA KECTKOCT:
0ACOB; WIA NPOCTPBHCTBEHHHX KOHCTLYKUMY ClenyeTr YYRTHBAThL TAK:E
upuMHKaHUe K (0ACAM frormepeyHHx CBAsel /s8] .

6. PACUET CEATO-M30THYTHX CTEPYHES

6.1, HenGonee oGupM MeTOmOM LA pacyeTs CTEepkHeH, HOTPYREH-
HHX TPOZOMBHON cxumawuell cwroft m nomepeyHuM ¥ITHCALUAM MOMEHTOM,
ABIAETCA METOX pacuera 10 LefOPMMDOBAHHOMY COCTOAHMD,  WRIOX.EY-
uult B padorax /30, 35, 43, 51, 88 u wp./s

llprmeuseue,

B ToM oxyuse, ecny Npornd, BW3BAHHHI NeHCTBHEM TpoLONBHOH
CWIH He npeBHmaeTr I0% OT HAYAMBLHOTO npOrKda, OOYCJIOBIEWHOIC defi~
CTBiEM IOOEPEYHHX HATPY30K, PECYET M0 UeFOpMUPOBAHHOMY COCTORHWW
He MpPOU3BOLUTOA,

6.2. IR UPAKTHYECKOTO MDUMEHEHWS MOTYT OHTH I!COJKbH3OBSHH
PNBENEHHHE HUXE DEKOMEHUBINH,

Tlpr pacuerax ORATO-MBOTHYTHX CTEpxHEH ONPEReNAnT UOJHHH m3TI-
Gapumi#t MoMeHT, OefcTBywumi B CeveHmn X

Mn(x)= Mx+ N fn (6.1)

rue
Mx - warudapuye MOMEHTH B CeveHuu X OT NEHCTBUA 1OUEHEYHOIL

HaTPYSKK WiK (¥) BHELEHTPEHHO (PUMOKEHHOII OCFBOM HATLYSKit
N
.75: - nonyuit nporud B cevenun X
JloxHO OHTH OC€CUEeYEHO yCJOoBME

6=/—/:-/+ ML:Z/(X) < JeR, (6.2)

A,W— [WIowALL H MOMEHT CONDOTHBRIEHEA B CeYeHM X (C ydyeTom
MECTHHX ocaadneHuit) .

Tae



Ind WapHUDHO-ONEPTHX CTEPRHER HEKOTOPHX THUIOB BHDEEKEHMA LA
%3TVG20UMX MOMEHTOB Mn (x) B 38BUCYMOCTV OT rApaMeTpa

Kc{’l/é_’.vj ( 6.3)

7aHY B Ta63. 6.1,
SHaYeHNA HSTYCa0WX MOMEHTOB Me/z B Cepeqie NpojaeTa CIep-
RHA (X = % ) MOTYT OHTL TOKre ONDENEeNeHH:

~ IR PABHOMEDHO pacmpeneyneHxod Harpyszku 9 :

Myz = §-€*ng

- 418 cocpenoToyenHoff Harpysky A, nNprIOresHol B cepe-
LMHe mposeTs:

Mesz =£'Z{_'ﬁ/_’_

- B CIy4Yse HaIMYuA HSYANLHOTO MCKDMBIEHNS & AMIUIMMTYRHEM 3HA-
yennem JSp :
Mepz = N-Fo 114

3HAYeHra KopdEuiMeHTOR yBENWYEHHA U3TROSDNIIX MOMEHTOB B
fyuxuvw napamerps K, Hg , Np n /1y npuHyMenT 10 Tpadmxem
pue. 8.1,

6.2, Ina pacuyeToB MOoxeT OHTH KCHOJL30BSHA TAKKE METONMKA,
watorewHan 5 wopmex /65, 86/ .

YuorneTBOpATENbHHE MPAKTAYECKIE DPEIYNBTATH NOOTHTORTCA DK
WCTONBbBOBAHUY W3BECTHOH! TRYxWieHHo# ¢opuymd flomHcKoro, mpwusaTOR
TaX¥E B CTanuapre OPT DIV 1414 /75/. B eroit MHTEPUpeTAITNY %
TPUBOUATCH DEKOMEHNaNVH COOTBETCTRYyNWETO pasmera CT0.

7. TIPOBEPKA YCTO{YBOCTY: TIXACTVHOK

7.1. B pasnere 7 CTO TPUBOOATCA yKO38HUA (O MpOBEPKE yCTOR-
YYBOCTV CRETHX ¥ CxXaTO-H3OTHYTHX (UISBCTHHOK GE30THOCHTENLHO K
MECTY UX MCNONLIOBAHMA (HOACA, CTEHKE CAJNOK U T.l. ).



TaGamp 6.1

JmaveHNA MITNOAKEIX MOMENTOB B CRATO-WIOTMYTHX CTEPRHAX

Cxewa CTEpDMA HarnCenmmt mowenT Mﬂﬁr} 3 ceuverum X
TR Tty t | ofY . kX | A-cosk KX
Vé_j‘i‘j ;Iuﬂi[‘ﬁ ‘?72(5“ T L ")
24 . ~ :
— b = pE ‘“gz-’;(,'( ). sin T D<x<t
2 X
D4 _J P,f ﬁfz 25’ .SZ'ﬂK(/‘ ‘—_,{— §€<X<?¥

2
/_ . X
/V;f,——,— .sz/ﬂ[? j-gﬁsmﬂz

J(; < AMIANTYRA HAWANBHOIO KCRPMBRGHNNA

11 °D




Puc. f. 7/ KooddmUMEHTH yBeXMuUeHRS MATHOADUMX MOMEHTOB
a) mpw neflcTBUM nonepeusx paBHowepHo-pacnpenexeryoR ( /7g) u
cocpenorouerHolt (/1o ) HArpysok;
6) Npu HAXMUKM HAYANBHOTO MCKPUBXEHUR f .
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CneundseecKkite BOUPOUH DACYETS [LIACTUHOK, PXOJIAUNX B IJMEMEH-
TH KOHCTDYKUAHM, OYLYT M3NOEEHH BO BTODOM munycke CTQ, Om:ako,
pU OTCYTOTEUY ULONMOMHWTENBHHX YK89aHWit, DECYeT CTEHOK W MOACOB
GanoK NQUYCKBETCH NMPOW3IBOLUTH, WCXOGH K3 YCMOBNY WADHIPHOTO OMY-
P8:BA WIBCTHHKY 0O €€ KOHTYpY, HIO B PHGE Cny{aed uuevr B 326,

7.2. TpaBeNeHHHe pPacHeTHHE 38BYCIMOCTY ROTYHCHN B Ipeano-
JOEEHNH, 4YTO HavYANbHUE HECOBEPDWCHCTBO MWIACTIECK <hOBHZe!LIH0
HeBeyMEKN (HBYBRBHEA 0OTNUOB 50 Ke npesuwaer 30k 0T TOgrutd: qac-
THHKH ¢ ).

fipy CONBIMX 3IHAYEHIIX (OTUOH [ABCTHHRY CAEWET DACUITH-
BATH METOLAMK TEODWH YTpyroCTH,

AHotr3 paGOTH MWIACTUHOK C HBMAJBHHMY HECOBEAIEHTTIBAM yay
B padote / 97/ . JNA olleuKu BXMAHWA MECTHHX BMATKI (LIACTYIOK C
OTHOCUTENBLUO HeGOMLUOR TWIKOCTHD ( -%f[«so...ao ), MOTYT OuThH
UCAOILB0BOHH paspedoTaiHbe B WHCTTyTe BHfcTpoiisopmow peko-
meumauun / 71/ .

HopugpoBaHiHe 3HAYEHNA HECOBEDWEHCTB CM., HAMpumey,

/43, 67, 73/ .

(pyt BHOGIKHEHKM MPOATHYECKIX P3CYETOB ROAYCKAETCH YHi'THBATH
BANAHNE NOTHOER HE HECYmyl CMOCOCHOCTL MAACTHHOK BBEilEHHEM ThE-
Aycmorpendoro » CTO ZoNOMHNTENLHOTO KOPPEKTHPYLUETO KO3YqHLKeH1 )
Kar .

7.3. Ina onpeueneHUA KPHTHUYEOKUX HOAUDMXEHUH Cx¥ATWX M Cxa-
TO-W3OTHYTHX MABCTUHOK C PBSAUYHHMU YCAOBAAMK ONEDOHUA HD KOuTY(D
HONOWB3OBAHH  MaTepuanu padotr / 7, 88, 9a/.

7.4, B padote / 97/ wanoreun uduhie P2CYETOB APAMOY DO HY
(XaCTHHOK PN PA3HOOODPA3HHX HOTPY3IOUHHX YCMOBUAXN.

PacyeTu GnsnpywTCA HaypaBREHUAX KapuaHa, OMLCHBOOWIX iegOol-
Mol A HampAREHHOE COCTOAHWE (LTACTHHOK ¢ do/busM uporidom /54/ .



(9]

ilcnom30BaH MeTOd KOHEYHHX pasHocTelt; npUHATO, 4YTO Mpodwib

IUISCTHHKY onuCHBaeTsd B 000UX HANDARTEHUAX CHHYCOUTANBHHMA 32BH-
CYMOCTAMY

&,@).Jm%f.“-ﬂ_?! (7.1)

rue
é; - HOYAJNLHOE OTXNOHEHWe (norudh) B LEHTPE IACTHHH ;
0,5 - pO3MEDPH MIACTHMHKMK .

MIpu pacyerex ONPENeNATUCE: LedopMauVi U HANDARGHMR B YHKIMM
/3/72p L LUKANA3CHE 3HAYeHmt:

% . p... 10
rye r

Z.L ~ TOJUMHA TUTACTHHKY .

lipn atoM

L .6
Prp  Oxp

6 - nowdomillee PacyeTHO® HANPAKEHME HA KDAD (LIACTHHKH
de3 yueTa ee negopmauuu ;

Giﬁo‘- KpUTHYECKOE HaupAxeHne 1o Jlnepy ¢

fsjgo = K, 55}5
65 = 196+(%)°

Pacemz TpuBANTCA IB2 MPENENBHHX COCTOAHUA, COOTBETCTBYDUMX

{7.2)

Tae

(7.3)

~ HECTYILUIEHNW YCJNIOBU{, NMPENATCTBYOIMX NansHelme# HopMamsHOM
SKCIUIYATAUKY
- TOMHOMY UCUepRHui  HecyuweR CUOCOCHOCTY LIACTHHKH.
It NepBOTO CiYYas MMEET MeCTO 38BMCUMOCTL ¢
Ges < Ry - I
LU BTOPOTO Cayuas
Oem £ Ry - T ( 7.5)

( 7.4)

roe

633— OKBABAJIEHTHOE HANpAKEeHWE HO TOBEDXHOOTH (LIACTUHKE ;

Oem~ oKBUBANEHTHOE MEMODAHHOS HAMDPAEEHUE.
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Ha puo. 7.1 npusenewa oxema nedopmanuit ¥ pacupeneseqHus
HaNpAXEHUR LIA MapH¥pHO onepToli MO KOHTYDY KBAIDAaTHOK MIIAGTMHEK,
WONHTHBARWSH! HA UPONONBHHX KDPOMKAX DABHOMEDHO DAGHDEUEeNeHHHE GH¥—
ManuMe HalpAxeHue 6 Y.

Tloka3ssHH Takxe xapaKrepuse TOuKM (I-5), 1A KOTOpHX olpe-
AeNeHd gefopMalMK ¥ HanpAXEeHWUs:

Hwre npuBensHHd HEKOTODHE DE3YNLTATH DPACYETOB, WLINCTPULYIO-
Qde BANSHWE HEeYAJBHHX HECOBEDWEHCTE HA HECYwyw CMOCOGHOCTH
MIACTHAHOK,

Ha puc. 7.2 - To xe, WA ONACTUHKK VCTHTYBapWe: Ha nomepey~
HHX KDOMKax QefoTBue K3THOS0WEr0 MOMEHTE.

Jina cxaToff KBoOpaTHO# IWIACTHHKA BHaYEHKHE K5 = 4,0, owi
vcuutuBanuelk warud xpampatHolt (nasTwukM K¢ = 25,5 ; npAMo-
YTONBHOY (LIBCTUHKM C OTHOWEHWEM CTOPOH b :0=1,5 K6 =24,1.

Ha puc., 7.3 - 7.4 u vuc. 7,5 - 7.6, gaud Thaduke nOTydeii-
HHX paoveTaMil foxasaTeneldf, OTHOCAUWMXCA K KBAODATHHM ¥ NPAMOYTOTL-
HHM TLTACTHHKAM.

Ha rpadukax puc, 7.3, 7.5 4 7.6 B CyHKUM! OTHOWEHHA zeHCw-
BYN@EK HaTDYyB8KK P K KpUTHYECKO# HaTrpyake P{p (i cooTReT-
OTBEHHO, —ap ) WIA PASMEYHNX COOTHOmEHUi ~£”~ TOHE 3HAMeH! A
OTHOCHUTEJIBHHX MPOTUGOB ANA TOWKW 4 - —t—! .
6Ha puc. 7.0 UpHBEUNEHH TOKKE 3HAYEHUA mapaMeTps j5y=
= GTmLa; WIsT KBBOPBTHOY WIBCTYHKY, XBDAKTEPWIYWWLETC CICHeHh Y hi-
JHYEHWA CHAMBIUMX HanpAxeuud.

Ha puc. 7.4, 7.5 v 7.6 NOKASAHW 35BUOMMCCTH MIA ONDCLEAE-
HUA BOBHUKADUMX B OTHEMBHHX TOUKAX [LIACTHHKY GE€3PL3NEPHBX [0~

= Ges
BEPXHOCTHHX HaupaxeHu#t Opg= el W MEMODBHEMX EANLAT G-
ut Oy = -—éf—’- . 9TA NOK83BTENH XEPAKTEDHIYRT

OTHOWEHKE UEHCTBYOUAX HANPAKEHMH K HOMHHEMLHMM UEUPAXGHIEAM U
xpomxax wracruikn Oy wim Gy ).



-
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XAPAXTOD MIMENSMMA HAMPRREHMOTO COCTO-

AHMA X SOPOPMAIIX CRATOR, WAPHMPNO
oneproRt wmazpeToR naactmiam. [Dywgwep-
HOR JMMWSR 0603HANENO MOXOMEHNS RPOMOR
nocze nedopmann NEACTIHN
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Puc. 7.2 XapaxTep HIMEHEHH@ HAINDAKEHHOI'O COCTO-
AHvA ¥ nedopvatmu , TAPHWPHO onep-
TOR MIACTURKM, HAPPYREHHON MOMEHTOM.
[lyHxTupHo#t miHueft 0Go3HaueHO MoNOXeHHe
KpOMOK rtocne Redopmaliuu MIACTHHKY




Lo SR SV NS FRY R IR 2
UoLEe g5 G5 40 125 15 K

Puc. /3 OrnocurenpHwit mporud 54/f ]
napameTp laf O’y/@'ym
(cmaTam xmampaTHas mracTumka)
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MepHHE_TApaMeTPM MOBEPXHOCTHHX HANPARe-
mtt Opgs nan Touek T u 5 u menGpan-
mx wampamedut  Ogyn  nas touxu 2 nas
KBANPATHOR ITACTHHKM, HCTNTHBALEMA M3 rus
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4. 525

0 az5 05 g5 10 @5 45 P

Puc. /4  OrHocuremsuuht mporud &/t , Geapaamep-
HHEe NApaMeTpH MOBOPXHOCTHHX HAMPAXEHA
5@3 ona rouek I 5 n MEMOPaHHNX
nanprwerult Ggpy AR TOUKM 2 ONA pA-
MOYTONLHOR IIRCTHHKM C COOTHOWEHUEM
CTOPOH a:é = 1:1,5 (uarug)
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Puc. /7

3 : . :' dza
47 Gf 09 1 / ; 25 @

3navemus K6 nna cmaToll MAACTMHKM ¢ ympyrWM
samemnenuen (y.a,.) xpowox 1,2 u mapuwpnum
omupanueM (u) xpowox 3,4 npg X = 0,5...2,5
017 TA3NMUHAX 3HAYEHWR napemerpa (Jp '
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Puc. 78

) ! 5 2

3uaverns K@ IR cxarTof map-
HupHO oneproft Mo XOHTYpPy miac-
TUHKA, YKDEIJIEHHOR LEeHTpaJbHu~
MY I[TPONONbHEMY pelpamMK B 3&BW-—
CUMOCTH OT OTHOmEHWA CTOPOH
OJA PAsJMUHHX 3HAUEHUR napamer-—
Pa ®RECTROCTU pelpa JP " 5p
- bp =0,1

_____ 5/’ =0




7,00 Tt craThX OMRCTRHOK ¢ ynpylmis sameMuedveM (¥.3.) xpo-

A IICINHRY HBTVABAEH D ,;c..cwymmeit HATDY3KY, 3Husveunrs

::”" ';law, gA Tpagdurke e, 7,7 B3 30BRCWMOCTH OT MOKA3aTenelt
d6 a/ﬁef 1 naypaMeTra
o X =455 22 (7.6 )
2 VY fes- # 3

TRE g - MOMEHT WHEDIN' Wk KLYHCUNC ELVHIIN LI B7EMEHTOD,
CKDEMUIEHIAX 6 FDOMKaMi b an/om,
1p*€Ps TDOBEPKA yCTORTLROCTL MAACTIHKE C YUDYTEM 32temre-
Hitelr” .poJOJU-HH}: KDOMOK .
fagmeph nracTyusnt Q@ = <00 cm, ﬁej: 100 con,
4 = 0,6 CMi TPOLOMBUNE KDOMKI OHAHTOBNHH nooesi /L -3 am,
£ - 1,008  Ja= 1,0 cut,
ro rpaduxy puc 7.2 CT0 apy _%_e_f = 100/0,6 = I,66
60- g,4 Ma,

Mo copuyie 7.6 0p = 416 T—L—Q_T = 0,19.

00 . 0,6

Tio poAfiKY Ha pitt. 7.7  uapu

- .Z—Q-O-— = 2,0 = 5,3
d IQO ’ K6 *
6KP =53 . 6,4 = 33,9 Ma,

7.6. A wapunpio~oneptx (l) ¢ oxaTHX UNACTHHOK C LEHTPANb-
HUM TPOZONBLHHM DECpOM ¢ HyneBOfl RECTKOCTHR HA Rpyuyenus ( 7a'-0 )
siuavenra K@ GpybBeRedHH Ha rpafuxe puc. 7.8 B 3aBUCUMOCTH OT
nAnHaMe1peB dp n 5/7 . 7
» Up =149 —Z———-eff’ts ¢ 7.7)

7,0 ~ MOMEHT cedeHus vuHepiuu pedpa; NP ONHOCTOPOHHEM pPaC-
MONOkXeHKIT Pedpa ONPEeHeNAETCA OTHOCHTENBEHO 00U, coBnagapume# o
MOBEDPYHOCTRI0 MIACTHHKN, NDPM IBYXCTOPOHHWX pedpax Onpenesssnt OTHO-
CATENBHO oCH, COBNAIAKWEl ¢ cepemiHOlf IOCKOCTH CTEHKH.
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A
5}=/0,9m%- (7.8)

TIe Ap - JIOWAN: MOUEPevYHOTO CedeHiw pedpa.

7.7. Bxmodyenue B coctas CTU(Tada. 7.2) SaBRCUMOCTH IR
OlPENENeHNA MOMEHTOB MHEPILIM [POLOJHHHX Pedep MOLyYeHH B Npei-
TONOFEHUYE, YTO MABCTHHKYK UCHHTHBADT WU3THUC ¢ =-1), udes
y4eT8 OTHOWEHMA WAPKHHH K IUiMHe /65/ .

It OLlEHKK RIVAHWUA YCJOBHI, OTJIKYADUKX OT YKA38HHHX, MOTYT
OuTh WCHONBLSOBAHH Tpefmku puc. 7.9 - 7.II, OTHOCAWIECA K WISCTHH-
KaM o é,/ﬁy: 0,20, mWapHUpHO-ONEPTHM [0 KoHTypy / 88/,

3HaveHns MOMEHTOB WHEDLWY MPONOJBHHX pedep .77; olrpe neJianT
0o gopmyne:

ﬁef

.‘7;'___%,0,9,,?_ (7.9)

V/ - ros@junment, onpenendemuft no TpeuKaM DHC. ';.9 -'7,11,
B 32BUCHMOCTR OT pasvuHyx susuerwuit ¥ u 5/0;

e

s

55 =2e
P " fer &
Ap - wiouanms monepewHoro ceueus pedpa.

7.8. It areMeHTOB KOHCTpYKIME, padoTenuiX B YCNOBHAX TPYMIH
pexyMa IK, mouyckaerca padoTa (LIACTMHOK B 38KPATUUECKOM COCTORHIE,

YkasaHEa mo pacuery - cM. / 8, I9, 56, 65/.

8. IPOBEPKA OBIE! YCI0/9'BOCTH BAIOK

8.I. B peanere 8 CTOMpHBeNeHH ykessHmA MO MpoBEpKe oduel
ycTo#faMBOCTH G8JIOK (MOTEpPA YCTONYWBOCTH B WSTHOHO~KPYTWIBLHOL
gopme) .

Tlpt 9TOM yUMTHBANTCA TOJNHKO HATDY3KM, LeRCTBYyWUME B (LIOC—
KOCTH HauOOJLWEIO MOMEHT8 WHepHuM, @ Takxe BHcoTa (cM. /2, II, 35/)

TOYKY UPHIOREHUA HATPY3KH.
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Puc. /.10 Koopduumexr |/ naa onpenenenus MuMuManb-
HOt mecTKOCTH NMPOROABHLX pedep Npu pasauy-
HUX 3tauenusx napamerpor O(= O /7

G Lottt

W =-0,50...-0.75



C. 27
V by =
/\0,150
| Y/
sof—| w:--1 1
K m":j:"LW“AJ{ 0,125
604 v=-125 -1 yz_[“\ﬁ
T // ] ﬁmj I e
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Puc. 7.9 Koaddurmenr AV 7 onpeneneHns MUHUMAJD-
HO! ®eCTROCTH MPOROABHEX pebep M, pasmy-

HHX BHaYeHWAX napamerpos (X = ; g

d;“"Af//ZE/' i)

J

Y =-1,0...-1,25

]



vuc. /. 77 Koopdurmenr V' wan ONPERENCHUA MUHWMAIIL~

HOft XECTKOCTH NPONOABHHX DPeSep NMPH pastMy-
Hux sHauenwnx napawerpor CC={/fps w
G he/test., ¢ =0...-0,25
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8.2, [t GasoK 1Upi' BKCUEHTPUYHOM LElCTBUM BEPIUKANLHOU
HaILY3KK, 2 TaKve UpY HeJMUUMK TOPI3OHTaILEOM HEIDPYS3KI, PeKOMeH-
LYyeTCH BHOOKHATE pecdeT Mo KedopPMIPOBEHHOMY COGTOHHIK B COOTBET-
CTBHI C PEKOMELLALKAMI, OTHOCAWIMUCA K EedCTBMED COCDEROTOYe:X
ORWHOUHOK (LI OAPHKX TMONUEDEL Y HPTPYB0X HA OLHOMPOMETHY®D Camky
nporerom € o WBPHHPHO OHEePTHMH ¥ 3afUKCUPOBEHILIMU OT 10BOPOTA
xouueraMy cevenwan [88/  (prc.8.I).

Or nofepevyHuX HATPY30K, DACHONOKEHHNX B LEHTPE mpojteta,

BO3HUKAWT w3TnGabwie MoMeHTH My u My . Iina cxems puc. 8.Ia
My ='l%11 My = 1%?2
wig cxemd puc. 8.I6 )
M, = py-(-a) M, - Px-gf-a)
llon BO3UEHCTBIEM KDyTAuMX MoMeHTOB A€y w A+ Cy
danka ngedopuupyerca (puc. 8.26, a).
Jron aosopora éiﬁxni CEYEHKA B MECTE (PHIOKEHET HATDPY3KY
HEXOJIMTGA C yYETOM MOBOPOTA GaiKku OT melicTBuUA
GefOPMALIMOHHKX NPHpameHuit COCTARNAOMIX M3THCARUMX MOMEHTOB

AMx u z}/ﬁ@
Bra cxemu Harpymeuus puc. 8.la:
4
AMx = Fﬁx'zr = f}f'éy'fé =My

230 Fb /. A, - sin LER ) (cM.prc. 8,3 )
CoorpeToTREHHO @
AMy = Mr v

F}Iz /1/,&&7573 ﬁ}'é;

C HonpAweHWAME OT W3THOSNUMX MOMEHTOB, LEHCTBYOWIX B BED—
THKaXBHO} * ¥ POPUSOHTANBHOR WIOCKOCTAX CYMMHUDYRT HaipA-
XeHNA CTECHEeHHOT'O Kpydeuwud

/"
buw=—F-d &
rne 7 CEeKTODPHAIBLHAA KOODPAKHATS DaCcCMaTPUBAEMOR Touky

CeYeHNA,
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Q .
IR ;h

W=

. L,

\‘?JA‘ Fx o
Nay

T :€\

Puc. 8,/ PacyerTHue CXemu MPUAOKEHUA HATPY30K

&) Harpysku NPUACKSHH B ONHOR TouKe;
6) HAPpY3KM NDUAOREHH B IBYX TOUKAX.

(]

Puc. 4’2 Cxeme. neflCTBMA KDYTANMX MOMSHTOS
a) cxema Gaxxm nc nedopuaimm;

6) cxems medopmalvm Gaxiu npu ipuaOxeHMN
HATPY3KM K peancy;

B) cxema nefopmarmu Gaxxy Npk NPHAOKEMNK
HATDY3NH K HWKHEMY NoAcy.

™oy -




E - wonyas ynpyrocTu;
4" - vropan npowsEomHAA YA NOBOPOTA CEUEHMS.
PacyeTHoe 3HAUEHWE HOPMEALHOTO HANPAKEHUA
6 = Mx%My-f_# Mgf/’/x'ﬁ - L (8.1)
rne Wy WA/

Wx, Wi; = MOMEHT: CONPOTABIGHHA MSTUSY;

G« - cexTopuanbHAR KOODAMHATA PACCMATPUBAEMOR TOUKK CeUeHUA
( puc. 8.4),
lipumeuaHue: Ilpy onpenesexur HanpAREHUN 3HAKU OTLENbHHX
ynexoB, Bxonsmux B fopmyxy ( 8.1 ), HacHauaoT ¢ yueTom pacnosn-
XeHUR pacCMaTpUBAEeMHX TOUEK MO CeUeHwn GAalKu.
Besvuuiy yrie NOBOPO™ CeuUSHUR i} onpenenspT no dopmyne
( 8.2 ); 5// - onpenexsor no dopmyne ( 8.5 ).

5= (8.2)
roe /2‘
/77=/(/'€2-/l/o-%;‘}:- + Ky M (Ex *ﬂ-@y) (&.3)

A:jif T E-Tu+ GTg)-ks € (2 +A—) (8.4)
- Ky-Mi(84 - oo pu) = Ks 'Mx'ﬂ

[lpunarue B dopmynax { 8.3 ) u ( B.4 ) oGoamauenun Ex
w €y coum. pac. B.2,s,

a ¢ /.../\':5- xoapduuneHTH, Oonpenensemve no Tada., 8.1;
e X _ Lx
=B, = Fy

Z(,jy‘ 0CEBME MOMGHTH MHEpUMM COUeHS;

T - cexTopualbKhf MOMG‘{T MHepLUK ;
Jd - woweur MHEPLMK UUCTOrO KpY4YeHuA;

6 - MOoLYah cLoBWra,

J0= U =2 Yy



(2]
1]

Q/:Py.gm&a%ﬁ }-*/

Py =Ficsb=H,

a b

Puc. 8,5 CymmapHue ycnaus
a) B BEpTMRANBHON MAOCKOCTH;
6) B TOPA3OHTAALHON NAOCKOCTH.

Puc. 8.4 Bmopa cexropmazmmux xoopmumar CJ.
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71 ~ OeXTOpHEMLHO-VIAHeMME CcTaTHyecKn® MOMERT (cM.Hwme) ;
Ym - paccTomHME OT mEHTDA TANEOTH CeveHmA RO IeHTpa maruda
oevenus (cM.puc. 8.2)

7= - Y-kt ¥y ( 8.5)

G-Jd
K b £ Jw

Wy - roediimenT
JIra oxemu puc. B.Ia,r

e

y/:—-~—2--—-——;§— ( 8.6)
O BTy <

Ina oxemy pmc, 4.I6 l(cm.raxxe ra6x. 8.1 )

Yy = d,_,«:g'g,{g’*{ (8.7 )
2 ¢
£ Tednrma 8.1.

SusveHnd Koo(@uUMeHTOR AefopMALMOHHOYO pacyeTa
IBYTaBPOBHX OAIOK

£ ﬁ a| i B K3 Bl K
> 4% 0,5|0,1354 | I,4142|0,II56 I 10,6752
AR/ 0,6 | 06,1256 | 1,3484 | 0,1093 | I,0908 | 0,5908

oz 0,7 {0,7142 | I,2729 | 0,10I2 | I,I34I | 0,5I84

0,8 10,1016 | I,I889]|0,09I4 | I,I306 |0,4576

P
ﬁ__LA 0,9 |0,0880 | 1,0974 |0,0798 | I,0839 |0,4076
(d=1) I o076 | 1 0,067 I {0,369
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Ind oupeneseHus BEJUWMHH CeKTOPMANLHO-IHHERHOTO CTATHIECROTO
MOMEHTA Ty MOTYT OHTH MCUQNB3OBAHW CREIyDIMe OCmMe QOPMYIH
7x=§r/;!(xz*£/£)'5/'df ( 8.8)
wit B Ipyro# dopme
'Zx“i“/ &y of
X 7

TIe _14 ~ [owank MOMEPEeYHOTO CEeYEHHA BJIOMeHTAa;
(,(f - CEeKTOopRaJXbHAA KOODHMHETA.
opmyna ( 8.8 ) npencramnAerca B fopme

L [ty -ds

- ( 8.9)
X 7X",/ y

rae £ - TOImMHE BNEMEHTE;

S - KOHTYD sieMeH?s,
Ing BHUMCNEHWA BejWuMHH  uHTerpana ( 8.9 ) nexmecoodpasHo Mo-
UOJNBLIOBETE METOI IWUGNEHHOTO UHTETDPHPOBEHMA NYTEM UepPeMHOREHUA
subp / MeTdn Mopa-Bepemarmma /51/ /.
Jng ImByTeBPOBHX ceuerull ¢ omHOR OCLD OHMMETPEM BHEUEHMA
Zx MOTYyT OHTH OupeneseHs mo gopMyse:

= (Ao T g T ) (A4, - b Ae) 10 )
vq25t, (Al 4])].

rae b, 1) by-t2
_ 4 4 = 2 e
7{— /Z ’ ‘7:2 /2

A;‘éz‘f/, A3=5z'fz

OofaimHHe ofo3HAgEHuA - cM. puo. 8.1 GIN.
Int cevenufl C IBYMA OCAMM OmMMeTPMK Ly = O.
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9. HEKOTOPHE OCOBHEIOCT!! BUIMGAHEH!A CBAVALIX
COBJFIHERD T + iX FACUET:

0,1, Ocume nmenoxesnd.”

9.1.1. B pasuene 2CTO uanmarawTeA yKAseH. Mo pacyely SESPHUX
COBIMHEHINE {8 LEACTBUE ©oZ1IYeCKHX (OTHOKDATHUX) uATpysoX. loeugy-
cMatpuBeeTCs, YTO CBGIMNE COCOWHEHNA BMIOCJILAKLICAH B CGCTBELCTIBNII
¢ TpedoBauamy [Ipasun T'ocreprexHaazops ucM. [ok, 49,72 /.

MaTepuan pasuens GA3WDYETCH B OCHOBHOM iin CHyIl [63/, 6~
MOMIL30BAIM TAKE € PEKOMEHLAlUuW DosoTH /24/ , & anA pactieln =uOB
KLENAehild NPOKaTHHX YIVIOBHX NPOQHIEl ¥ pasMmeWwedHMsa nBOR LOLL0eAl-
HEUWA THYTHX npogurell - TpefoBaHYA CTAHINDPTa €L DiN I8 300 .
AT

9.2, JIONMONHUTEABHHE YKAB2HHA (O BHITONHEHIN COEMIHEHIA,

9.2.1, Tlpy npnBapKe NPOKB8THHX Npodieil vasMeuwatr 4o rarte-
JAX [POLOJLHUE I:BH H8 DEKOMEHLYCTICH.

9.2.2.Ha mepexomuux yyacTkax pamuycom /7 npogrrel,  H0dYiei-
HHX XOMOLHOI T'MOXOff, CBApdME MBH PACROJATSTL il CACLYE<T. (Ul | &u-
fONOXEHUN ¥X B MPELeNax 30H WwpAHOR 5T , UDIMHKARWIX K 3T0LY
YUaCTKy, RONMysTHMHe aHaueHun /Y / ¢ UDUBEOCHH HA IDHfiIKC
rue. 9.1,

9.3. PeKOMEHIALIMK MO KOHCTPYYPOBAHNMO I pacyery CBapilix
TPYGUATHX yanon"/ .

9.3.1. CTHKOEHE COEOWHEHWT CIeNYET BUNOMUATL KA DOLKT iy
Xoplax ¢ nocxenyoueil TpoBepKoil wpa (HBNYECKNMiT METOJ4oMY,

Coenuuensd 0e3 NOMUIALHOTO KOABUA WOUYCKOWTOH WU SEehMedigy,
HCNHTHBALUKX TOJMBKO CTATHYECKYD HATDY3KY; UDY pacuyeTe X :moumq

xoadfmumenTt yosoBud padotTu Xcl = 0,75,

9.3.2, Ysu0Bue COEIMHEHWE DEKOMEHAYETCH BHMOMHATL & Geodiigo-
HOYHHMY yanaMiu (C HEMOOPENCTBEHHNM NMPUMNKAUMEM ONHOI TOYGu QY-
Toit), npn BTOM COemMHEHMA CO CIUIVWEHHWMM KOILIAME LOMyiknerny

npgmnqaime:* cM.taxee [ G, 23, 46, 2, 91/ .



Puc. G.7/ Munvmanso nonycraemse sHavenus
1A THYTHX Mpoduaekt ua cramm
I - Ry 3240Mra
2 - Ry < 240Mla

Puc. §.2 Yaen coenumenus TPYSUATHX ANeMeHTOR
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(PUMEHATD JIMIh WIN SJIEMEHTOB, YCJIOBHA HATDYXEHHA KOTOPHX COOTBET-
CTBYOT rpyune pesiva ie puume 3K.

CoenuHeHNA Ha BPeSHHX (ECOHKAX HE DEKOMEHIYDTCA ¥ NONyCKaDT=-
CA TONBKO IAA BJNEMEHTOB, HOMHTHBAKUMX CTATHYECKYD HATPYSKY.

9.3.3. Yrox & NPYMHKAHAA BJIEMEHTa DEWeTKH K MoACY He NOJEeH
CHTH MeHee 30° (cM. puc. 9.2 ).

PaccToAHKe B CBeTy MeXIy OBADHHMY WBAMM He LOJEKHO CHTH MeHee
5 MM; pexoMeHnyeMOe MuHUMAJBHOE DACGTOAHHKEe ~ 20 MM. B CTeHkax
nofca oK BAGMEHTAMR DENETKK PEKOMEHIYeTCA UpenycMaTpRBATE OTBEpP-
eTRA WA UPEROTBPBWGHER YBENMYGHRA NARIGHHA BO3NYXa B OOJOOTE 8JIe-

MeHT8 BCIENOTBHE HAIpPEBE8 ero B MPOLEcee CBAPKH.
Qa3.4, MoMEHTH OT OKCHOHTDWMOKTETA B Y818 MOLYT He YINTHRATHL—

CA UpK pacyeTe, €CAM BeJHUMHE BKOLeHTpucurera € (CcM.puc. 9.3a)
HAXOZXTOR B IpaHwIax -0,550< e <+Q25D,
rae D - uapysuuft memerp nosoa.

BHUOSHEHA® YAIOB C OTPHIATEIBHHM 7 (OIOXNTEJILHHM SKOMEHTDH-
CHTOTAMN MOKABAKO Ha pec. 3.3,B . 3mecs 3 - 8830p Mexuy
KDafAMK [PUMHKAOWMX BJIEMEHITOB .

Oy = ( "g } ] 100/‘4 ~ OTHOORTENLHO® MEPEKDPHTHE.

9.8.5. Tomumtie Ky ymrosoro mea (oM, puc.9.4 ) B yruo-
BHX COEIMHEHNAX HONKHO GHTH @

Ky 2ty npi Ry < 280 Mis;
K/ > ‘gf/ npn ,Qy < 280 Mls;
rae {4~ TOMWIHG CTSHKM UDHMHKEDNSTO BIEMEHTA;

/Qy - HOpMaTuBHOE CONPOTHRIGHHE OCHOBHOI'O MBTepnaja.
Ipr ¢, » 5 MM A KDOMKEX NDHMHKADWUGTO BIGMEHTA DPEKOMEH-
AyeTCR UpeRycMaTpuBaTh (fackM, mpe L, > 8 MM yorpoftorBO dEcok
00A38TEIBHO +
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b b

Puc. 9.3 Yamu ¢ OKCLOHTPUYHLM MONCOSNUHEHNEM
TPUMHRADMUX 3JSMEHTOB
a) cxewmu yanom mpesos;

6) MOHCTPYXTHEHO® BHIIONHeHWE yam ¢
OTPMUATENbHEM TOPOXPHTHEM ;

B) ROHCTPYKTMBHO® BHTONHEHWE yam ¢
NOJIOXUTENbHLM NEPOXDHTHOM




<
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9,3.6. [Ipu CTATHYECKHX DBCYETAX 3HAYEHKA NMPOROBLHHX yCWnill B
IeMeHTax, MDUMHKAOWX K noAcHof Tpyde, He HJOMHH MPEBOGXONMTL
sHayenuft, NPHBEUEHHHX B Ta0kd. .2,

B rada. 9.2 HCHOJHL30BAHN CJIENYDUME 0G03HAYEHUA M 38BUCHMOCTM:

D ,ta— COOTBETCTBEHHO HEDYRHHE DMAMETD W TONWMHA CTEHKW (0~
Aca;

dg,f;' - COOTBETCTBEHHO HADYRHHI ZMAMETD %t TONUNHE TPUMHKAk-—
Wero aJeMeHTa;

,_di, ! , D
LT 24 Ty

rIe Ry
6 - uenpareune pactAxeuns (+) win cxatud (-) 2 nosce;
4 ,Qy - DPacyeTHoe CONPOTHBIEHWE MaTeprens ToACca.

ayuken £ (72)
wn w0 Fh)=140
npn <O fﬁ#={0*@3ﬂ-@dﬂz o ue Goxee I1,0.

N_ 82 0024y T
f( W, f) =7 o (0,55'—1;33)7*/

TlpoBepKY Ha Cpes CBAPHHX COGLuHEHHY TPyGuaTux aTeMenTos,
TPUMHKAWIX K TPYGUATOMY MOACY UPO:I3BOUAT M0 NPELETiiiC LORYCTI—
MOMY YGUJMI0 B packocax:

M= Rt g L2520 (9.1
M3 2-31r2 B;

Npuseneunde B opuyae (9.1) i tadx. 9.2 sauucrMOCTI TehoIR~

TEJABHH [PH
ai

ai
29 42 7,7 s 140 Zt7<25

Ina coenuuenuii Tuua M - HOMOMHUTENSHO :HEOCXONNMO 3LIICI-
uene yonosua : § £ <0 ;




Ta6mua 9 2
Jlom cxaeme ycuama B TpySHATHX 3JIEeMEHTAX,
TIpUMHIKARIMX ¥ TpyOuaToMy MNOACY
!
‘ Bun coenunerms [lpenenbHoe 3uaveHue ycums

W= &—%”&9 Mp?)Zf Ain)

=Bt o )%

/Qy't:

M=t 5 (14102 g,

!

i
|
|
L

llpumeuanue: Npu nomcoemuHeHuu k yany Golee 2 anemeHTOB aHauemwe /)
CHwxanT Ha I5%



Puc. G4 DBapuaHTH BHNONHEHMA CBAPHHX WBOB.,
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e
6) mpr P £ 25 - 0,55 < T K+ 0,25
49 > 2¢o wiw O, 7 25%.
PacyeT coemuicHuit w3 Tpyc ¥BAIPATHOTO CEUGHUS ¥ K3 dJeMeH—

TOB JBYTHBPOBOTO CCYEHUA — CM. /93, %4/ .

10. OCOBEHHOCT! BMTIOMHEHA 1 PACUETA
BORTORLX COEIMHEHIL

10.I. licxonuue noxoxewnd.

10.I.1. BHe 33BUCUMOGTH OT I'PYMuH pPexuMa paCoTH KpaHa #
xapaxtepa neflcTBywuMx He aseMent younu# pacyernde GONTOBHE COSHR~
HEHIA T'DYSONONBLEMENY KPAHOB OTHOCAT K Ka3TETOPVM COeTUHEHMH, MOHH-
THRRGLIX UMHAMMMECKNE HOTPY3KK.

Tl0 XApaKTEPY H&ETPY3KY PAINHYANT COCOWHEHNA:
~ BONOMOTATENBHHX BTEMEHTOB, HAUDUMED, Mepwn OTpawTewvii;

- pacveTHHE, HECYWMX BJIEMEHTOB.

10.1.2. Tlo cnocody nepeuayil HAIPY30K paaaudapT CJeRypuMe
Bl coemrHelts
~ pndonopuye Ha cupur (cpes, CMATKE);

- pr6oToRW e HO HOPMANLHHE yowIug (DPacTAxeuue);
- pndorapmve KaX He COBUD, TAK U HODMEJBHHE YCWIHA.

IC.2. Tunur GonTom.

Iv.2.1. B 3nDHUCHMOCTH 01 HARNAYeHUHA, YCaOBuff padoTH % KOH=
CTLYXTVMINX O0COG8HHOCTEH COEUMHEHWA UDUMEHANT GONTH Ipydodt, HOD-
MITBHOY ¥ TOBHIIGHHOR TOWHOGTH MO TEXHKYECKUM TpeCOBAHIAM
TOCT 1759.1-87, BucokonpouHne -~ no TOCT 22353-77 n Gonrd mo
TOCT 7817-80 (SonTH LI OTBEPCTHY W2-0XK PE3BEPTHU) .

PexomMeHuyeTca TPUMEHATH GOATH C HOpMANEHONA wecTHIpaHHOU
royopKoli. BONTH C YyMeHbueHHOR mecTHTpPAHHOR IOJOBKOM HOMYyGKaeTos
FOMMEHATH IIA CPe3HNX coemuHeHuit; 4na coemdesuft mpyTix 'runoia
OHY MOTYT CHTL IOMYWSHH TONHKO WDKK YOJIOBAX OCYWECTRIOHUA B&TAIN-
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BOHYA BpauleHdeM raliKi npy (MKCYDOBAHHOM OT [OBOPOTa COATE.

lpumerienme GoaTos ¢ noTadHolt roxosxo#t - cM. / 73/

10.2.2. BoaTy no TexHwyeckiM TpedopsHWsM I'0OCT I759,I1-87
IDEMEHADT TPYyOo#, HOPMAIBHOM ¥ UOBHWEHHOM TOYHOOTH (OM,TAlX.
10.1 ).

Tadaua 10.1
bontu mo I'OCT I759.I-87

Tt Gosrra TocynapcrBeHust OdosHaueHne CTe—
CTAHNAPT fled® TOYHOCTH
6oaT0B
T'pydo#t TouHoGTI 15589-920 C
HopmansHO® TOYHOCTH 7798-70 )]
ToBumenHOX TOYHOGTH 7805-70 A

Kraccew npounocte GoatoB n0 TOCT 1759.4~87 ~ 4.6, 6.6; 5.63
4.8; 5.8; 8.8 u I0.9.
{IpumMeyBHuA s

I) MepBad unfpa B 0CO3HAYEHNK KNACCA NMPOYHOCTH — BPEMEHHOE
CONpOTERTEHNE MaTepuana 6oqrra B 100 MIn, rponsBereHEe (1ePBOTO
4ucna Ha BTOpOEe ~ nupenex Texkyyectd B I0 Ifla.

Ilpuep: OGosHaueHMe Kiacca mpoyHocTw - 5.8,

BpemeHHOe CONpOTHBREHUE

Op = 5 . 100 = 500 !Mle,
npeues TeKy4ecTy

6; =5 .8 .10 = 400 MIo.

2) PexoMeHOyeTCA MPEMEHATH GOJNTH KixsccoB 5.8, 8.5 m I0.9.

3) BuGop GOATOB C y4eTOM OCOGSHHOCTelt 5ix DAGOTH W TeMieps-
TYPHOIO pexmMa - oM. CHull M-23.81%) /65/.

Bucoxonpouune GoiatH wo I'OCT 22353-77 B (PHALMOHHHX COERIHE~
HIAX DOnycXaeTCA S8aMEHATH Cantamk uo TY,I4-4-1345-85,



10.8. Coenimenns, padoTopWIe HA CLBWUD.
10.3.1. llo cuocodam nepemadu yomnull pssrayanT oxeqyoune
3Ly SoemrHennis
Cp ~ opesHre, NyTeM KeNOCPEACTBEHHOTO KOHTAKT2 COKOBHX
[IOBEPXHOCTER GONTA G COEUKHHMEMHMM DJIeMeHTaMiK (GOnT
KOIHTHBAET gefOPMALINM CPe3a It CMATUA);

$ -~ (PUKUMOHHHE, 32 CYET CIUL TPEHIA MCELY MOBEPXHOCTAMI
cocnrHseMux sneMeHTOB (GONT KCMHTHBAET LReGOPMANEYR
pacTAReHIA) ;

3 - {DREUMOHHO~CDE3HHE, KOMOMHYpOBa:IHE{ cmocod, 33 cyer

OWN TPEHMA M UYTEM HENOCPERCTBEHHOTO KOHTAKTa donTa,
CoerptigHitd BrUOB C § GO peannsynT G KOHTPONEM 3aTANKI
doaze.

10.3.2. THuMeHUTESBHO K COEDiHeHuAM, padoTabliMM Hi CIEBUT,
POBIYYcIOT CJEJynENC BUIH HATDYSOK:

8) oJqHOTO 3HaKa (uanpidep, CTHKK IIOACOB ¥ DACKOGOB Koidcoxmeil
TonMennn; 60X KOMOBHX KPAHOB, NMOSCOB NPOMETIHX CANOK MOGTO~
uny kpauos) ~ I ;

¢) paankuwiux 3HAKOB, (pHYEM YOWIMA OIHOTO 3HAKA CyuesT-
3EHHO UPEBUURRT YOAI ZDYToro 3Heks (HanpuMep, OTHKI [MOACOB
cpaegiefl uaoTH MOCTOB KOBJIOBuUX Kpesom ) - II 3

B) DOIMMNHHX 3HAKOB M ONHOTU KUMIJKA MO Bejwuxue (HANpH-
T, CTOGK CUOP OBNCRHX KLBHOB, DAGKGGOB cpeuHeft yactu Moc-
TOB KOBNOBHY. KpoHoB ) -~ .

10.3.3. Coenuuenva C v &C zouyonswred B TEY. OIyYAAX, KOTUA
THCCHTETRHOE CMelCHIte DTEMCHTOB KOHCTDYKIMM, BHABAHHOE BHGODKOH
530pa MeyRy GONTAMY! It OTBEDCTIAMY, ileé MOXET OXKN3ATL HEGAGTO-

UpzEaLioe PEUdHUe LR PadoTy KOHCTPYKIMY .
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CoegymiediiAn @C peKOMEHAYeTCA OPEMEHATD: B CIYYAHY, KOTIR MEilb-
mee No BemHyyue ycinre MOreT CHIL LIEPeynito 32 udeT Sl TDPeHvA) (pi
pacyere coeunlieilri, KOK (PHKIMCHHODO, HAYILIOS SaTAXEHde GONTOB,
yMenbuaT ia I5%.

Bomty gIA OTECDCTIS ¥»-HOJ DA3BEPTII NDIMEHAKT & CRyyune H:00~
XORIMOOTH TOYHOH {rKoallik B3AAMHOIO [TOXKCEEHNA CCELI MEMMX »ieMeH-
TOB. JTU GOATH MOTYY PACCHKTUBATLCA, KAk padoTavuue e cres - Cis-
THE, TAK K KaK (PHMEHAEMHE B KOMGUHIDPCBEHHHX §DUKLKOHIIO~OPEO3Lilix
COemIHEHUAX, HA PACTAREHHE K Cpes-CMATHE.

B 000CHOBAHHHX CAYYOAX NPHMEHADT CO€{‘HeHi'd, OCPa3OBAHILIC
codeTauneM CONTOB LA OTBEPCTMR (13-1104 POSBERTRA K OOATOB, yCTIN~
HORIGHHHX C SA30DAMH.

10.3.4. Iits pecueTauX coemMHeHWi, HSAWTHBARINIX HSTDYIKY Ou-
HOTO sHara (I}, B coemmuenvaXx 6es KOHTPOINDPYeMOZX 30TAXK% (Ip) reke-
MEHIYEeTOA PHMEHATH GONTH TWNOB B K A COOTBETCTBEHHO 1A' KPAHO3
rpyun pexwda IK-SK m 6K-E8K. 3 ¢puKusioHHO-CPe3Hux (JC) coeduiieinix-
Tune B n BHCOROupouHHe Hl. AHatoruuHNe TpPeGOBLUiA ~ K COurHeliiaM
CcO 3HakonepemeHHoft Harpysko: (I1) sa CKIOYEHUEM EPANOS Ioynnu po-
xma 8K, rae cxenyeT HpEMEHATH: SoatH Tima A win B 2 tpedonniiAan:
110 MPOYHOOTH IAA GOJNTOB TrNa A. B coeprmHeHwwnx @, padoTaluNy B YOTO-
BuAx Harpysku I mna rpynn pexmma IK-2K mONycKaeTCA MPHMEHHTE GOTLH
una C w Hl, rpynu 3K~8K - B u Hi.

Ina Harpyske Buga [I coegmuenns Cp He upyMeismoT, Bhiz W -
COOTBETCTBEHHO coenuueunsa Cp u ¢C (33 ucxmoyeuneMm coeipteHit Cn,
BHMOJIHEHHHX C [MpwMeHeHuneM SoxToB o TOCT 78I7-80).

UCHOBHH® NOJIOXEHHA pacyeTa GOJTOBHX COSIRHEHHA ~ cM./ 4,24,
43,49,80/. Pacuer coexunHeHu oTmeAbHHX BHEOB ~ /40,41,58,91/,

TOXHONOTWA BHINOJNHOHHA coeXmHeHmlt -~ / 39,40,44,68 / .
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10.3.5. Tipx HasHaveHuv guaMeTpoB GQATOB YUMTUBAOT TOIUHMHM

COCMHAEMIX 2J1eMeHTOB (OM.pHC.I0.I).

IIpy poSIMUINX TOXUHAX STUX STEMEHTOB, 4HAMETD COJNTN Ofipe-

LemT Mexond us dousmelt Tostumuy /60/,

Tadnvua 10.1

PaccTofHnA npi pasMetieyurr GOXTOB

OCoGeHHOGTY pasMemeHud GONTOB

Bervuitia pacctodH:za

Pacorogie MexRy ueHTpsMyu 6ONTOB B
Jo0OM HANDORMEHHN LMA BCEX BIIOB
soegnHensiis
MUHAMaNBHOR
MOKCYMAJLHOE B XUNRHY Y pRIRX
UpE OTCYTCTBUE OKALIMITINIMX YTOI=
KOE NDK DACTHAzEHUY B ARATUN
M2KCHMRJLHOE R CpedHiX panAx, 8
TaKy€ B XpaiHuX DAGEX UpU Hemx-
yuu oKalhwrAbWeX YTONKOB ¢
UpH pacTaMeHny
PR CKATHN

Cpesyne i EPMKUKMOHHO—CPE3HME COeUHIIEHIT

2,54,

8do wm I2¢

16 do waw 24 ¢
12 dp wiv 184

PaccToAyre oT uenTpa dcata HO Kpasd
JJIEMEHTa
MIHMMAJIbHOE BNOJE YCWIWA
TO %€, [ONEper YCWnusa 1pK
1,5 3o O 2,0, n zdas5\<2,5do
npit 06Pe3KHX KPOMKAX
Py OPORKATHHX KPOMKax
TQ ¥€, aoflepeK yowaud apu
a >z2,0d, v B > 2,56 Ao
{1pu 00})83![11)( KpOMKax
Ip# TPORATIHX KPOMKRAX

MAKCIMATLLEOE MR RIEY CAVUReR
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Mlpogosmieune Tadmuk 10,1

OcoGenHoarr pasMemsiiA GONTOB Besrduna paccTogHuA

QOVKIEOHHHE COBIHHEHAL
Pacoroghue oT ueHTPa GoJaTA LKO Kpas

ateMenTas
MUHEMANLHOE npK Joodoft KpoMke ®
0o HanpaBTeHny 1,34
MBKCEMAIThHOE 414do

TIpumeuanne x rTadn, I0.I1.

B COGLMHAEMHX BIGMEHTBX WS CTANK © Ayn CBHme 380 Mla
MUHAMATNEHOE DRCCTIOAHKE Merly NeHTpaMu GoXTOB cneqyeT NprHUMaTh

peniM 3do , A MOHVMANEHO® DACCTOSHME OT LEHTpa CoNTa IO Kpas
aeMelTe BLOML yountea - 2,50
Odozuavenus, npuitatie 3 Tadn. I0.I.
dj, - muemetp orsepeTna uA GanTn;
{4 - zompma usuConmee TOHKOTO nneMeHTa}
Q - paccTOdHHE RBLOMH YCWIMA OT XPas 2IeMEHTa hO LeiTpa
Gnuxaitmero OTREpCTUA;

b - TO X6 MErNy LUeHTLaun OTBEPCTHit,

I'pi: pesMeLieHry COJSITOB B W2XMATHOM MOpAnKe DPacCTOAHHE MexLy
11X UEHTPAMY BHOJL HAMPABNEHHA GHefiCTBUA yCIuIMS CaeuyeT PUHKMATDH
€e reHes C + 1,6dp , roe C - pacaoreauste MexIy PARSMH MOMEpeK
younua; dp - mmMaMeTp OTBEPCTHA LA OOrTa. [IpH TAKOM pasMemeHum
I0UHGh CEMEHUA SUIEMEHTS OMpPEeneANT G y4YeTOM OCIAGKEHUA ero oTBED~
CTE!IMYE, DACUONOZEHHHMY TOJNHKO B ONHOM CEYeHHMR {OlE€PeK YCUrud

(de mo "3 r3ery™).



10.4. Gnannenrte COeqHHEHVA

TomuHy §rama Cg PEKOMEHIYETCA UDHHIMATH
to > (10... 11)d
rIe d - guametp Gorre.
B xoHoTpyxumAx rpynn peswma IK~S5K gonyokaeTca HemocpencT-
BEHHBH MPMBADKA HECYmHX BAEMEHTOB K (MaHUAM YTIOBHMM WRAMI;
npH yomneHuy §AaHIes pedpeMy yxX TOAGMHA He Hoyeda OHTH doxee,

yed 1,2 TOIUMHH SMEMEHTOB OCHOBHOI'O METAMNs KOHCTPYKLUN, o §It—
Ha DNOXEHA OHTE He MeHee 15Q...200 uM.

Jna KoHCTpYKun#t Tpyun pexuMa 6K~7K npuMeHAT: pedpa ie pe-
KOMelZyeToA; 3nech MexQy faasueM w OCHOBHHM METAJUIOM CAelyeT
UpenyOMaTPHBATh, UEpEeXOmHHe IeMEHTH; DEKOMEeHIyeMHS COOTHOmed!id

SJIEMEHTOB COENFHVTENLHUTO {raHua - cM. pxc. I10.2.

BsarmogefloTByDUEe MexLy CoOOll MOBEPXHOCTY @raulien LOJEHU
OHTR MeX8HWYeOKH odpadoraiu.

JnA aneMenTOB KOKCTPYKUTH Tpynn pexmva IK-2K @ gna oTHosu-
TENBHO 04800 HATDYyREHHHX coequHernult rpynn 3K-5K sonyckaerTca wpi-
MeuaTr ¢uaHiH Ce3 MexaHndeckoii o6padorTku. [Ipu sToM HandoTLW:H
3080p Mexly ¢raHu2Mi He nomked MPEBHLATH 2,5/ 0T QiameTpn GCrIo.

10,5, llprmep pacdera GONTOBOTO COERMHEHHA,

PaccunTHBAETCA GONTOBOE COEUVHEHW¢ NOACOB MMOCTA KOINIOBOTO
KpaHa.

Tpyuna pexuma padoty - 3K.

PacyeTHHEe YCWTWA - (pY DACHONIOREHUN TPysa B rponere - G20 xH,
HA KOHconm ~ IS0 KH.

Mosca sunonHeud u3 yromkoB I25xI25xI0, MaTepuan — cTom:
¢ Run = 47 Mia.

Kos@duuneHT ycaoBrit padoTH m = 1,0,
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Iptyckacrcs ovDadMueHHOe CHellekne COCIMTHASMHX 3NeMeHTOB
nod earpyskoi 620 rH, HATDY3Ko HPOTHBOMOIOKHOTO HAMDPIBAEHNA
(150 ¥H) con¥Ha BCUMPHHIMATRCH CWIAM! TpPeHNd.
Hakagke - OBYXCTODOHHUE,
Jpaverp GonTos Mo rpadumky pyc. I0.I npr # = 10 me, (p=20 m,
[lonHrMzeM, 4TO MATEpYan GOJNTOB COOTBETCTBYET KJI8CCY MPOUYHOOTH
GonroB 5.6 -  RAs = 190 M2, AK8A = 210 Mla (cM.Tadn.10.2CTO .
lenoneayeres PHKIMOMHO~-CDE3HOE COCIITIIEHKE,
Qitii GONIT BOCUDMHUMAST YOWMH HO cpes - cM.fopuyry (I10.3)CTO:
Nbs = Res- T8, -A-x
T3, = 0,9 (cu.radn. 10.6 PID.

TveaBABULENBEHO QnpenendeTca HeodXoTuMas (LIoUAh Cpe3a

Ak o 520000
19600 . 0,9

= 3,3 o
TIC

N - reno 60ATOR B COCMUEHUH.

Macunge cevelivd 6onta - oM,Ta0n. IC.4CT0 - A = 3,14 cmz,

IUCT0 CDE30R K = 2,

HHOGY0urHMOe KON YeCTBO CONTOB B COEXNHEHUN:

e —Had 598
3,14 . 2

Ypudimaew /1 = 6,0.

B coeguHedsy HMeeTCH IBC TOBEPXHOCTY TPeHUSd.

Kourposr 37TAZKN SQULOB ~ MO MOMEHTY 3aKpy\iBaH"A,

TIOBePXHOCTY TPEeHNH Creunaxbioit o6paGoTke He NMOXBEPTAKTCT.

lio tadsn. 10.5 CTO xoadfsatnCHT Tpeuna ﬂ = 0,25 0’/., = I,70.

KoagguumeHT yonorr#t padotd 76 = 0,9. PacueTHoe ycurue, BOC-
EpruvMeon Koxyoll noBepxHocTHO Tpehut, fopMyna (I0.T) CTO0:

Quy 2Rk 08 -Aan-%



Q

)

0ﬁ,= 2, 21000 . 0,9 . 2,45 . 0,25/1,70 = I3620 i = 13,6 ki
Tlpy 6 Goxrax ofwee PACYETHOE YCHTUE GOELVHEHMA :
F =6 . 13,6 = 81,6 kH,
YTO MeHnlne ge{oTByRWere MIEVMaMLHOTO yowrus {150 kH).
aMeHgeM KiACCG NPOYHOOTW GOJTOB HA 8,8,
Torge: KB4 = 400 ifla; A4s = 320 Mila, Tudn. 1I0.2 PO,
@re= 2 . 40000 . 0,9 . 2,45 . 0,25/1,70 = 26000 H = 26 KX,
F =6 .26 = I56 xH > IS0kH.
TIposepKa MO ME8KSHMAJILHOMY yoillvio 520 Kil.
PacyeTHOE yowrue, KOTOPOE MOEE€T OHTL BOCTPHHATO OZMZM
GonTOM HA cpel @
Nés = Rbs- 081~ A K
Mfe= 2000 . 0,9 + 5,14 . 2 = 180000 H = 180 xH.
IIa omaTnes
Nbp = R - Dbs- Obo 0)
o taén. 10,3 CIO
Rbp= 0,94 « Ryn = 0,94 . 800 = 752 Mz ;
Pb1=09; Jbe =125 {(t)= ¢.125=0L25 a5 & =20 4.
Mp= 75200 . 0,9 . 1,25 . 1,25 . 2 = 2II500 K & 21I ki > Mg,
KoaGEuumieiT yHeilbliedus TpegBAPATEIBHOTC B TAL A (o, pyn
(t264. 10.8 CT0) :
K= 0,820 hs = 26 xii.
Momioe yoware, TMCPELABACMOE OUHMM COITON i gy o Fees:
TpeHNA .
Nor= Moo+ Qb K= 180 + &6 .« 0,823 = 20T gy
[lpn 6 doATax
F =6 . <01 = 1208 xH, 4to GOMblie MPEUEARHOR: deiieTRynpes:

warpy3sn ( G20 KH ).



II. PACUET JNIRIEITOB CTANLEMX KOHCTPYHITH
A CCIPOTHBAFITE YCTANOCT!

I11.1. MoxosHte nonoreHds,

I1.I.ie B cuuraes CTO Bruwydenh yraaaHid G0 DOGYE1Y ouaGiiCHTOB
KOHGTIDYKIMII HE CONDOTHBIEHVE YCTAJOSTH B MHOTOUnKIOBO# ofGmxactm,
il UKCae LIMKNOB MaMeHeH's Hanpaxeuuit doxee 6,3 . 104.

1I.1.2. Jipy cocraBrenyv CTU Guay PacOMOTPEHH POaNNYLke MeTO-
iKY, UCROM»3YyeMHe B HACTOALEE BpeMA B KpaHOCTPOEHM):, B TOM YiCxe
14 MDHHATHE B MEX GYH2POTHHX ¥ HEUUOHANLHWX Hopvatipax. Cpemu 9TUX
HMATEDUANOR CRELYCT BUGEAWTIDL paapadorTeuduil coBMesTHO ¢ JNewndrpan-
CKIE NMONUTEXiiMYecKEM WHCTHTYTOM m BHTIITMALN I yropogAawufi maTepuan
/ 59/ , upi HCuoM-30B3HLL KOTOPOTC MOxHO Handonee HONHO Y4E€CTh
CreiGAYecKye 0CO0RHII0CTI KPAHOBYX KoHCTpyKuyils OHaxo pacueTH
10 9TCi! MeToLiKe, TUK: e XaK I & WCNONh30BANNEM DANS IPYTEX
/22, 50, 70, 74/ 3esmMa TDYROEMKU,

lag KK B CONMBUKHCTEE NPSKTEYECKH BCTDPEYANWMXCH CRY4aeB

TOUHCOTE OMPELETEHIL CUCKTPA TeJCTBYIOWX HOTDY30K OTHOCUTENBHO
HEREMIKA, NPELGTARAAETCH BO3MOLHHM KCTOTL30BaHie COMEe MPOCTHX

HUTCLOB DACYeTR,

B cocrn2Cl0 BRMOMEHE C HEKOTODHMM KODPDEKTBAMYE METOLWKA
£UMOTR, HCTOMRIOBAYHAA B Dadee meltcTRoBaBmeM craumapre /2 / 1
fIPOGYEOnANNAS B DRCYETSX DEQS KPAHOBHY KOHCTIDYKINH. 378 MeTOLM-
Bo a35pyeTCR HA PacdeIsx, periaMedTuponatuux CHull /65/. Vurewu
m0Ne HOToRexid MewIyNapogHRy wopm @B/ 77, 78 /.

oy ompereseHly: KiIacen HarpyweHdd anemedra G B CTOnpemIora~
oA LpERvMATh  oxpeaTess /M KpEBOR YOTATOCTH B GOOTBETCTBHX G
XODUNTEDHON MMM LUHHOTO aneheHTA TDpymioft KOHUeHTpauny HaupAxeHult,

Ou4iiiko, LIA YIPOWEHHUY, TPCOBAPUTENLHHX, DACYETOB MORHO NpU—
AMOTY TOYTUTY PERVMMA QUleneHTE HEelOCPENCTBEHHO 10 KIacCudnKaluuoH-

LG ruynne peskMs puGOTH KDAHA,
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3 coorsercTnin ¢ TOCT 25546-82 /60/ rooddumiueHT HAIDYseHkA
PACOUUTHBRETCH 10 /M = 3¢ 70 A DATA DJIEMEHTOB C OTPAHNYEHHOU
KounteHTpeuveit (/M = 4...C) nuetT B sanac,

YueTr xapaKkTepHOft IIA KPaHOB HECTALMOHRDHOCTY HATPYBOYHOTO
Ipeneccsa oCymuecTRIAETCH BBeneHueM Koad(iuureHTOB pexume DaloTH Ay,
3HAYEHNA NoCHeqHIX nouodpauu C y4eToM ILaHUHX, COLEPREWIXCH B
donee TETANMLHMY MCTOMIKAX,

OYeBHUHO, YTO (DY HEOOXOMUMOCTH BHIMOJHEH!!'A DACYETOB MOBH-
MEeHHO# TOYHOCTYV, HalpuMep, Np: PACCACUCBEHI £Bepiit, He KCKmMO-
42eTCA BO3BMOKHOCTH M HENECOOGPA3HOCTL UPIMEHEHUA HTHX METONMK.

II.2, I'pynne aneMeHTOB U0 CTCHERNM KOHUEHTPAITW HAUpAXEHWH.

II.2.1I. B ocoorar pasgena 11 CTOBiumovenH TACuMIIN, {T103BOJIAI~
mie KAaCCHEMUVPOBATH DasNMuiNe KOHCTPYKIMBHHE SMEMEHTH (I0 CTe-
lleH# KOHLGHTpAmW: HaupAxeHuil., 35ech VCMONLIOBAHH LEHHHE KoK
CHulI /65/, TAK R upyT#e MCTOWHRKM, Hampnmep, / 12, 37, 57, 78,

86, 87/ .

II.2,2. B HEKOTODHX CXY4AAX BO3HIKIET {e00XOTUMOCTE B
TpOBEPKe COMPOTWBIEHNSA YCTANOCTH TPYGUATHX BIEMEHTOB,

Tekue pacyeTd MPOBOUATCA 1[0 oOwef MeTonmuke, iaro:xeHiod » CIU,

Cneungrka TpyOUATHX KOHCTDYKLMI! OTDMLEUE B NPHBEUEHHHX iI-
¥€ DEeKOMeHOaLMAX, COCTARNEHHNX C HCITONLSOBNHNCM MATEPHANIOB / 86,07/

Tpynoe KOMIeMTEAIMU HATDs:eHiH YOTOHABIUBACTCH C y'ieTon
GanHux tadn. II.I B 3aBHCHMOCTI OT DAMeTpn

OCm’-‘K,gg"to ( I1.T )

TIe

KK- KOHCTDPYKTuBHHI KOaqduilicHT, CM. T0l0m. II.2;

d - IpeMeTp NpEMUKALWErO SJIEMEHT3;

D - mamerp nosca ;
to - romuwne cremkn woAce, MM.



Taémma II.I.

Inytine kxoHmeHTD2UAN Haupdieuwid coegiHed: % TpydyaTux
SIEMEHTON (OCHOBHOA Merarr)

Am TloAc Mpiakaoml are~-
MeuT

2,8 5 7

2,4 5 7

2,0 7 7

1,6 7 8

1,2 7 He DexXOMEeHZYyeTos

Tpwcyenne: npy Oy < 1,2 coenuHeHve HE CACLYET UCMOMBIOBATEL B
KOUCTPYKINAKX, YCUHTHBAOUIX NEPeMEHHUE HATDY3KH,
II.3. PacueTd wa COMPOTVRIEHEE YCTNANOCTH B Majouyvkiaonoi
06;12C TN,
MpoBenka B MRATOLMKIOBOH odnacTn (4YNGAO LKKJIOB MeHEe
5,3 . 10 ) CTOMBBODUTCA C yuerom pexomeunsmwii /33, 36, 47/ .
ilpoBEDIty Npox3BCiAT no ¢opMmyue:

Mipy
Cmox < Ay R Iy 00 (2 ( 11.2)

o o ¢ - KoppexTvpyowmii xosdduimedT; o1t saemeHToB I-2 TpymH
ouuencpamy: Ay = 1,73, tpym 3-8 - XAy = 2,18 ;

a,y - onpexend:Toa no dopuynam Tadn. IT.3 CTO;

Ry - to wmrnei crpoke Tadx. 1l.2 CT0;

Cg =5 . I0% - GoaoBoe WACKO LMKNOB HATPYueHUA (pU pacyere
HA MAJIOLMKJIOBYK YCTANOCTE §

C - 4KCNO UMKIOB HATDYxeHHA MPOBEPAEMOTO BIeMeHTa

/Ty - napaMeTp, XapSKTEpUBYOUMI! yTONX HBKIOHA Kpueolt Mano-
IUKJIOBOk yoTANOCTH



(@]

. 55

Tadmua I7.2
3HAUEHUA KOHCTPYKTHBHOTO KoafbuimenTta

-1
K
Jckua X Ttpumevatme
30°< 8 < 85° | p>55°
0 0,8 g< a
0,9 0,7 9> a
I,1 0,9
0,6 0,5
0,4 0,3




<

My=Mg Ay- 3Hauenns My =

I1.3 n I1.4.

Ay

- CM. COOTBETCTBEHHO TACK.

3uavekns napaMerpa /770

Ne A wrew

o T N
FUVILIUAL LA 8IS

HoomaTiaioe Jo 390 | Caume 390 | Cpwwe 450 | Cmume 490
BpPEHEHHOE COUNO- no 450 ac 490 o 540
TUANEHHEe CTAN
Ala
Topamerp, 0,18 0,13 0,20 0,22
in6mus Il.d
Xoafgiortient Ay
Inynnn cocguherri I 2 3 4~5 6~3
EMONS0R MO To0X.
IT.4; I1.5
Koagiwinent Ay 1,0 0,9 | 0,85 | 0,75 | 0,65

FacdetH 10 gopmyne I1.2 wpowaBOOAT A CAydRs MOCTOSHHOL
(KP‘: I.O )0
Mpy PaaINYEX COYeTAHWAX YOXOBiH, onneuendomx HATPYReH-

10 Bexwynile INKIAYECKO 4aTpy3icd

HO%TY, egeveirta (ypoBedd uMiDMieHuit, MOKAR~TENML ACCUMMETDHY UMKIA

Cm Con
I'ne
C’ :CZ’,

3een

Cs,

Csn

Cr

4 =t

Cin

l couerAukaM ;

<10

(I1.

: IGO0 OMKNOD :3MeleuA HATDYSKH) VIS OLIEHKE pecypos
SMEACHTE MOzeT CUTH %CHNMH3OB2HO BHDAXEHUe:

3)

C,...C; - MEeno muulor larpyreins, coorsercTBybuee I,2,
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Gfr,cg,cyg---cin - MpedesbHOe YKCJIO UHKI03, COOTBEICTBYRU:EE
HOMEPRBKID Hesywell ONOCOCHOCTY: ajeMei1a npi padore
ero TOMLRO B YGJOBIAX, COOTBETCTBYRUX I, 2, 3ess z
coveTairms yoxosnit (BKMOMAA ¥ yOROBUS MHOTONKKIOBOL
yOTANOCTY) o
Buavenwe npowssesenns Ky Ky Iy« J}/ ‘g—.;
He TOIXHO npemuaT Au / Im
Qopuyna (I1.3) uCnOAL3YETOR TOKEE B CAYUAAX OLHOBPEMEHHODO
yuess ABMeHufl MHOTO- ¥ MAJOUVKIOBOM YCTANOOTH.

7n

IT.4. TlpvMep pacYeTn YCTGNOCTHOR UPOUHOCTH NpOMeTHONR Catku
MOGTOBOTO KpauA B MHOTOUMKIOBOX OGXROTE.

IT.4.1. TlpoBepAeTCA GAJIKA MOCTOBOTO KPLila TPYIONORENHOC—
Th0 20 T, aposeToM 25,5 M. Macca TpysoBoit Temexkw - & T, MaceR
Kexgolt nporerHoit Caskyn - 6 T, MaTepHan - cTemm 09T2C.

Cxema xpana n WOMEPEUHOTO Geve:HA GAZKH UOKA3auM ka puc.II.T,.

da CPOK CXYEOU KpaH NepeMemaeT B OCHOBHOM TPysH B 53 I0 «
20 713 oduee wucao UMKAOB pAadoTH - I. 106. CieKTDANBHOE Pasupe-
ReJeHne HATDPYsoK WUMCTPUDYETGA TpaduKon pnc. 11.2.

B xone Kapgoro umkaa padoTH TDY30BAA TENERK( €peMers:eTeH
0T Kpad 00 LeHTPa upoJera.

II.:.Z. %aqeauesxoa@mnguwa HATPYXeLVA 10 I’Obg 25546~82

= G 3
e N R T
= 0,1I66,

Coyeralune Kp= 0,II66 = 5', =1. IO6 COOTBETCTBYE: Tpymiie
pexama 5K.

I1.4.3. JpHAMuKa yuuTHBAaeTCA BBegeHueM Kooddrmiuenra T.I,
OTHOCHMOIO K Becy rpysa,

MoMeHTH CONPOTIBAGHIA WIA TOYeK I 11 2 PaBHH COOTBETC TBEHIO
Why=96%0 ou® ; Wy = 9790 oud,
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Puc. /7.7 Cxema ® pacueTy MOCTOBOrO KpAHA
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112 Cnextp pacnpensXesus HATpY3oK 3a
e 1 CPOX CAyMGH Xpasa
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3iaden A (IOpMANBIKX HAmDAzeHkdt B Toykex I n 2

~

2 cpemHero

TEHEnT MOCTa OT MogBim:HO! HATRY3K:! MDiZeqerH B Tadr. IT.5.

ianpareins B cpemiem ceueurt mocrte, Mis

TaGare 11.5.

Touxa Tenerka y CEL2 e eta ¢ Inysom (I,
Kpas o .
roes 1) 6 1 10 1 20 1
I 5.7 40'8 55.2 90.8
2 3,5 40,1 94,2 89,3

Hartoss eHItd OT COGCTBEHHOTO 3ech :i}':ou:emoi’: &K B TOYKAX
1 ¢ 2 paein coorrercenendo 16,5 v 16,2 ifla,

TOCTOAHHOA SOSTARLIANW'S HANpRM:eHKA B KAHHOM cayyse pamks
IEHIDANTLHOMY GRDAEEINI0 M CywmMIpYyeTea 13 HaupAzedudd o1 Beca
SRy

W TeRenit B Kpadued MONOreHYM i COCTORIAeT g cpentero

SeenrA

5/m£n = 6//1 = 18,5 + 5,7 = 22,2 fle;
62/1?01: 6zn = 1642 + 8,06 = 21,8 illa,

LnRCWASTIHIOC HANMpBHECHKE S
Dimae= 2,8 + 15,5 = 107,5 ills 3
Ooman= 57,3 + 16,2 = 105,5 iflla,

Haapsw eHUR, SOOT3IETCTBYNUKE CTYNCHAM HATPY3OK:

Q=20r1; @,: Bemox = 107,3 ifls ;
Gor= Cemm = 105, 5 Mja;
Q=10r; Or= 7,7Hn
Gez= 70,4 Mio.
Q-6r; 6= 57,3Mh
Ops~ 55,3 Mio,



1I.4.4. B coorserarat ¢ rtedr. IX.4CT0 i zouxy 1 nomee
OHTL TDUHATA 4 TPYNNa KOHUEHTPSU:H) TOMMK < ~ TDyuns 5,

Tax KaK HanpaxeHEd B TouKe I yvme He3HEsYUTENNHO NDemHua.
01 HOUDAREHHA B TOUMKE 2, TRE MOMUEWTHOLNS HATDA: odull CYURC T3
BHWE, B JAThHeNeM OLENKBAETCN SOMBKO HANDAXEHHOE COZTO'T:o z
TOKE 2. JIA TPYNTH O noKasatean M1 = 1.

IT.4.5. Koaddratenus dcTpyweHus g TowK: <@

4 . o7 g 4
K= I005-2L8 7 008, MuA-2het oIz,
105,56 - 21,8 ~ I,0 105,56 - 21,6 = 1I,0

+ M . Q.80 = 0,116,
105,5 - 21,8 1,0

Sodermume Kp= 0,118 = [ = I . I0° soormercrayer e«

<

pexyna S5K.

I1.4.6. Koad{imnent accramerduit sanpayxeid (cH. CTO} ﬂ,/’/).
p= Omin
6 mar

B GAHHOM exyune 6,;,,:,; = 6¢”= 21,8 T3
Omax = 35,9 iTlg
P = 2L8 | g,207
(3!‘

<
Qe

KoaffrairedT Birie gRMPAICHNOLD 2OCTOANLS

U= ? = £ ] Z.C‘S.
V' Lz-p  1,2-0,227

Kosdfumment yomonett padorts s Uc = 4,90,
Kosdimuenr pewims Ay = 1,60,
Pacuertuoe coupcrimredle YoTANOCTH /?u = 680 Mlz .
YonoBze npoOYHcoTU o
OlyRy Oyl = 1,8 . 60 . 2,05 . 0,9 = 182,2 Mis ;
199,2 > Omgy = 95,9 Mis.



SLIGT PACYETA FOTANOSTHOX NMPOYHOCTY UpONeTHGH Galxi
B MaTOUIKNOR0iH OONACTS: .

I1.5.1. i‘Cioms3yRTCA OAHMHE UDETHIYWETO NpuMepe.

1acCa TPALCHOPTIRYEMOTO IPY3a yRegwyena zo 50, 26 n IS T
npr Ope Ut CS poBENX cooTmeTcTaento 80, IR0 w 800 unxwos
CT = I000.

PacyeTinie MaKo'MIAIBILIS AN ekl B I0VKe < COTTRRIART
I8 CTYHeHE! yorpysky cooTpeTcTBERHO 239,45 I127,8; 83,1 Mia,

LMrMmILioe donpArenue Omin = 21,8 iila,

Kowfi{ruvedT aceimmerpny P wieer anavenxs 0,091; 0,170;
G,2ne,

Keof@iiness BELA HAMDAREEHOTO COGTOHHIA J’ v = 2L

I,z -

Ty = 1,89 Bve = 1% Jus

a‘c =005 dy =2,18s Mo

My = G, 18 . 0,75 = C,135.

Ry = 27 \Tn; Ay Ry D= 52,97 = 53 Hia.
AU RGO T omieHell HAaTpysKu:

Smag= 53 « x5 . 165 \ 0,135
‘ N Cin
Cin = fU€4ethHOE YRG0 HKKJOB COOTBETCTRYNUEE

2,13,
0,18; Ay=0,75;

™

24ess

VCUEPUNHIN0 jecyne) CMOGOGHOCTA 3iEMeHTA.

£ 5 . 100

Sl AL
(.Q'ﬂm 2,735
530y

Dt CEyrcHes Harpyxenid:

r 5 5

Cu= : ‘10 T = 47 (p= 510 o —s
( ' llg7 g ) 1 4
53,1, 30 (53, 1,00

=1 .109;



5 ~
- ) 3 10 .. = O
C:,,,.. 1 7T =95 . I0
el e —————
53 . 2,13
80 120, 800 _ _os < I
57 1.1 5.100

JeTaxocTHeA TPOYHOCTH B NAHHHX YCJIOBHAX ofecriednBaeTcs.

I2. PACUET MONOK ESIOBUX MPOSUIEN HA JRNCTBHE
MECTHHX HATPY30K

Monky eanoBux mpodnmes npH mefcTBUW COCPETOTOUEHHHX HATDPYS3CK
MCHHTHBAKT MecTHHE ¥arud.

BosHEKaKuyie BCJACLCTBIE 3TOTC HAMDALEHYS SHELYET yHITHBATL
COBMEGTHO C HaNpAreiluaMil 0T ofmero w3ruda Beelt Hecyweil KOHCTIYR—
M, cxaTHH npodwnA u T.O.

B CTO ucnom»30BaHe METOIMKA, DPA3PAGOTAHHAS B HEMEIKOM 00beIi-
wewy TAKRAF /8I/ , u nOsSBOMAOCAS y4eCTb KIIUIKNE [(PEBADIDDEHOTO
K noaxe npogiutd ycoturelnsd.

Oduste yXasauus 110 ONeHMKe YTOTO HAhduMd - oM.1akwe / IS/ .
B oayyse HEOOXOIFMOGTS! GIA PACULTD HEYCUTEHWHR TOMOK DYT HPORHN
npodwreli MOxIO HCOOML30BATH OOHHME pacor /82, 85/, OULYSMROBOKIDIC

W B OTeyec TBEHHON JuTepaType / 2, 29/ .

13. OCOBE{HOCT!! PACYETA BATOK C MEPZOPI! -
POBAMHDI! CTEHKOZ

I3.I. 0COGEHHOCTH KOHCTDYKIIHM,

Bagkn ¢ UCPIOPKPOBAHHON CTEHKoLi M3ITOTABMILBAKLT HYTEM {DCOKHO'
paspesky CTEHOK MDOKATHHX KBYTABPOB, C MOCHeuyouel PasEBR:KOM .
cmeuneHseM YacTelt Gamim /45/ .

I1342. [[poBepka ycTOUYNBOCTY epeMHYEK.



:.64

JOTCIHITebHC K TTPOBEDKAM, (IDELYCHOTDEHNM vazuenoM 13 FI,
BEROMGIgyecca, B 0COORHHOCYH B CATKAY & 3com0H BHWe 400...

900 i, poBeysTL YITORYMBOCTE MepeMHYEX fo LTIV (N

6=-4 a»ft-y’ <Ry O ( 13.1)

nae
{ - wonepeninn suns
- DROFES ICUUKY 3
t - TomwRun cTEAE:
‘f-— TOSGIMUMEHT HPOJUALHOTG '3T6n,
Zonziray ¥ oupeueamoT, WOXOGH KA THOKOCTHS

- A
1-5,5—25{‘ ( 13.2 )

I&.3. Yzo'Mennce oupeseaelte EPOTHCn JalKy.

HooreG 621Ky oupegenaoT no gopMyre &9
nie /’fﬂ*fa ( I3.3)

fog = SOSTRNUBWS TooTiEGe OV REHCTBAN K3THGODUETO MOMEHTA;
fa - cOUTORNGAT JpoiwGa 0T 4eMTRIA TONEpeVHO! CImM,

-/M"fm %

nLC
,ﬂu - 2070 Of geinrpyA #3THOMOUETO MOMEHTd, OmpeneleHHuit

( I3.4)

FLAGLH ¥ OHOMLITA KHEPIIKA Jo neocnadxennore cevenns
5 motok M (om.pue, 18,1 CT0) ;
r] :7 + ] . "
PN c < Y'MGL pAcMeTHWR MOMCHT nHepUMH Ceveund;
Tn - MOMICHT MIcPIMY BOACOB OTHOCHTLALHO HeRTPANBHOH OC¥
cedin Xo ~Xo
7{' — BDVB&geHHHA MOMEHT FHEDUMHW CTEHKM OTHOCWTENHHO OCH
XQ - XO

\72- = %o,ﬁ



Toe
o -
_7c - MOMEHT ydepuMi CTEMKM Ce3 yueTe ocnadme:dnsa; LT OTEHKE
Teaceiof ¢ 3
» y )

F= 128
A
2
Jé— KoadguiiensT, Ol’IpenGJLﬁeMHﬁ B 3aBLCIMOCTY, OT oTHouelrd

a(= 4 RS —54- n6 rprixky prc. I13.1a.

re ¢~ Joq /”
foq - uperHé or zelsTBEA MOM2pEUHOLl CivtH, CHPEIETEHENI D
HeocaaG.retinoky CeueHy camke mucosc: A
p - koagdrurent, orr,:e.,,enne-m:: 3 3ABICIMOOTY 0T JOOTHOMEHHI
d'—'z— 5 b= -E-f to rpejeky ic. 13.16.
[IprMednures 3inticine fo I IBYXOUODHOE SAtKy, L2Tpy-
¥eHHOt B HEeHTPEe COGPeNOTOIEHEO? HATTYIKON T COCTARINET

P.L
fm- 46 Ac

TIe
G - vowym cusira ;
Lo~ uposyes CoJKi .
Ae - utouams qoUEpetHOTO GoueHKT CTEHKr HeOSTaGMennck Comsr.
13.4. JonominTemnuHe yxe3aHnd MO DACYETY CaJOK C© HEpRICp: o=
BAHHHMU CTEHKAMM.
B crayuqasax NEOOXORUMOCTE ZOGCAHNTENBHOTO FIOYEREYH DdyeTor

1epPOPUPOBEHHEX GAXOK MOEHO WCTIOQNL30BATL MATEDHAMN CAeNyvion::: =

PATYPHHX MCTOYHUKOB ¢
~ NPOBEDKA YCTOHIVBOCTH NEPEMHYEK — /on/
- MpPOEREpKA CTATHYECKOL MPOYHOCTH - lie, 5, au/
- NpOBEPKA COEPOTHBICHUK ycramocty —/I2/
13.5. llpuMep pacueris OQHOGHIOWIOTO KDAHR C MEDGODIPOPMIyGi

UBYTABPOEO) MpONETHOM GANKOM.



Puc. 13,/ T'peduxn nna yuera BIMMHMA OTBOPCTHH B CTOHKE
Ha Nporuéu Ganaxu
a) KoopfuupeHt S  KoppeKTHPOBKH MOMEHTa
MHepLMK Gauaky;
6) xoadduupeHT JO KOPPeKTHPOBKK nporuba oT
nonepeuxoft CUsn.
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o’= 300
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Puc. 732 OpnoSamowsupt kpaH
a) cxeMa KpaHa;

6) ¢paruent nposeTHo#t Gaaxu

(@}
.

2
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I3.5.1. A womecTpalnk 4CHOM»30BaHKA METOOB DPacyera G8XOK
¢ nepdopHPOBAHHOM] CTEHKO UDMBOUICA MpUMED POCYETH 0ZHOGAXOY~-
HOTO MOCTOBOTO Kpaie ¢ SIeXTPOTANb TLY30UOKBEMHOCTLR § T.

13.5.2. Jpuune Kpaua:

- TPy3000LbEHHOCTD - D T3

- Tpyufa permn padord - 3K;

- macce amertporens Gy = 1,0 T;

- muielHad macza MocTa y,q = 130 Kr/m;

- CKOpOCTE, M/C

noyseme rpysz - 0,I33
nepegsunesnd Tk - C,580
nepeuBikeHva kpaHe - 0,50.

Cxenn xpase - oM. prc. 13.2. Boe pesmepd HA pUCYHKeX OGAHN
B CRHTIMETDOY..

15.5.3. PacueTuue “oTpyaKr.

Koagquuent meperpyskn Kg = I,2.

JrinigecKad ERTDY3Xa 0T PAGOTH MeXoHinsaMa (1oabeMes

Pgb = §2-q =10 i

ToprsonTamsiea QUAOMITYECKDA HATPYaKa, LeACTBYOWAS L8 TANL
¢ TDyusoi Pwp = 4 xi.

TonysouTamsHed ANU6lHAS IMHANEYECKas HATDYaKA O MOOCH MOCTA

Prop = 150 H/n.

I13.5.4. Depdoprpopauied nponetiek Smaka (CM. puc. 13.20)

CE?peiia 13 TeRpoBNX ipodiIIcH, lOMYyYeilHX paspesNoff 4BYTABpA

Bepxiuit nodAC GANKN ycuwred THYTHM KODHTHHM npodwieM, &
AU - nogunpkoit noxocd.

darepuna - ctamn Mapxu 09I2C,
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13.5.5. NIp# pacyeTe nonMexAaT MNOREDRE:
- HCCYUAA CMOCOGHOCTS CAMKHM M0 XPHISPHR CTATTYECKON Mpoy-
HOSTH © yyeToM u3TE6n Canxy B BepTUK2MBHOR 1 ropiaonTankHcil

NMIOCKOCTAX, €€ KpYyueHWS, a TaKke MeCTHHX HaNpmresvi B uFEHen
N0sCe, BR3HBAGMHX HOTDYSKOX OT XOHOBUX HKOJEC TeaexKv Taxntj

- POTHC GANKK [UDE DPACTOJOEEHNY TeNeLKK 3 UeHTpe TpoJetH;

- YOoTO#uMBOCTL GOJIXI' B LIeTOM MpI PACHONONCHFY TENEHK) B
uauTDe MponeTAs

~ JCTO{MIBOCTL MEPEMHYEK (CTOER) OGaiKy npR DICHOJOEH!IE
TDYSOBO? Tenerku y Kpag mnponern;

- YOTBNOGTHAA MPOYHOCThH KOHGTDYKUAL.

ButionianTes KBK MUIMANLHO HEOOKOLTMHE DECYETH, METCHYR?
KOTOpHX neTnameuTrpoBaHa CTO,Tak ¥ yTOYHeHHHe TPCBEDKY, MTHoay-
CMOTpEHHHE pa3fernoM I3 HACTOAMEIO (10COGNHS,

I13.5.6. Ha puc., I3.26 noxaznte cedcure GaiKii.

Jina ompenenellyd PeOMETPHYESKID: XADOKXTEDLCTHK CQeveli:e
yapouapT 3 COOTBETCTBIAT CO oxeMol prc. IS.3.

13.5.7. HeocuzGneHuoe cevew: e

Irowanp oduas Ac = 150,8 e,

Homent nuepuun:

Tox = 96130 on®;  Toy= 5630 on?,

13.5.8, Ocxedreniioe cevenze.

xgpax'repncrnxu cevenrqd B LeJION:

.'7x = 90530 CM'J'; fL: 625 ch‘.

MoMeut wHepimiu Kpyweivs Ja = 99 ci’.

Meromka otrpeRexeHus .70' CM., Hamprmep / 35/ .

I13.5.9. CeKTOpUARbLHMI MOMEHT ISP

,7“) = I,95 . IO6 CMG.
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Puc. 73.3 YnpomeHHas pacueTHAA CXeMa CeueHuA
Ganxn, I...7 - TOUKH CEUEHHA RIA
onpejesieHus reoMeTPHYECKHX NokKasaTeJjeft
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CeXTODIAMIMME KOOPLFHAT! 414 TOYEK T, 2 ¥ Gt
Wy == 180 an;
278 on°;

CekroDramptNe HMOMEHTH CONDOTHRNEHUR WIT TOUCK I,2 «

o
CJ 6 =

IAPY:
o
W ws

255

1,08
7,05
7,64

”
oM<,

. 104 aut H

T |3 :\'-4

.
o A hiTe

. 10t oil,

KoopauaTH OTHOCKTEALHO 1NEUTDA LIFreCsl BenxXHero noseca:

HeHTDA wirceTit Yp = 9,5 ou;

UEHTPH KDY4CHUA Lo = 12,C cn,

HleTonuka onpemeneis CERLICTUAMLILY, XADIKTEPIGTI i CMa,
Hanpwaep, /35, 51/.
13,5.10, HoMeuTy CONMPOLHBIEHIZ OCEBHE Tiud Toyer 1 — 3¢

Wi =
Wex
Wix
14/1/;= Wi)
Wy

=

=

=

2860

2940 ¢

2825
45825

3625

or3; Wiy=
amf; [4/29=
cM; Wiy~
cma; va W5y=
amd; W@.—.

-

2de oM

Y
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13.5.11. V3rROUO~KPYTIUIEHAA XOPAKTEPMC: THEN

K

G - Ta
TVETw

= 5,3 . 109 on I,

3,

n

,
3 on’;

BespasMepHasd M3THOHO-KPYTWILHAA XAPAKTEPUCTHKA CaKe 1'<4

OnpegenAeTcA, UCXOIA X3 PACUETHOI WIMHY CaKu

BileCr YUTEHO RAUANUE GOLKOCOB 4 MDHHHTO £ < L - 0,5 .

TIoe

[I0IKOCOB,

1 =

300 cm;

€ = 1350 oM.
2/

&

/ |
£ -~ DPACCTOAHME OT KOHIIEBHX GANOK 0 TOYeK TPRMHKOH I



c. R

0,5 = aMuApuYeCKiil KOa({iuiHeHT, YYHTHBADGMIR TOEATMIBOCTE
TOUKOGOB
K€ = 8,5.
13.5.1<. T'eomerTpuuecKie XOPSKTEDHOTRKY BeTBelt (MOACOB)
OCIRONEHHOTO CEeueHIAs

- BE[XHAA BETRB:

Ab = 58,5 aif; Tub = 300 ety Ty = 2945 o
Whi = 125 cu%; Whsx =33 a® ;  Wihsy= 103 o
- HIPHAI BETELS

Ay = 50,0 o T = 278 out; Tiwe= 680 oni';
14/,,,,, = 25 omS; sz‘ 23 ouS; Ws= 111 o,

13.5.13. Rt pacuera GRIKHM MOCTS NPHNMBETOR Cieqyvnec
COYETHHKE HATEY 30Ke
- T&ML G UPY30id 3 T B UEHTpe NLOTeT;
~ DVHAHMWYECHEA BATHY3KA OT DPAGOT HeXAHHSMA MOLDLEME )
- TODY20NTONLIAY L[UEGMUYECKAS HATDYSKE 0T DAGOTH MEXZHM3MA

fepe B CHAA KPaus;

- ueynyZEE OT MRCCH HOs1A.

13.5,14, uymiarpuod DEPTRKAALHAN COCDEROTOYEHHAH HuTpYyak:,
IEpedtUAAcA g GRIKY OT TAumS
= Grpkp + @b*m Gr=50 . 1,2 + 10 + 10 = 80 xif;
U

0¢= 50 ¥H - uaTpyara OT MACOU TDyse;

{047 = 10 xH - Horpyske or Macou Tamy.

I13.5.I9. ll°rpyska 18 Kexlhoe %8 4-X XOUOBHX KOMEC TeNexKu
YIGKTDPOTEAIL CT CYWMMOPHOR BEPIMKAILHOM HATIpPYa3Kus

/ Pb 80
R’éepr = 4 = 4 = 20 KH-




c. 7

0T TonuzouTANRHON OUHaMUueckolt HATDYSKY pwp (cM.orc. 13.4):

Rbopm = p“’”éﬁ L. L p7~30

Tye
ﬁp = IZ oM - pAcGTOMHie OT LEHIIA NOKBECK: IO 6eTOBCH. MoBE Py~
gocTl! @iwie MoKy mpanerHoft CamKi;

£ = 9 ¢M - psCoTOHHME (10 TOPMBOHTANM MEFLY TOUKAMI KOHLAKTA
Katec ¢ Gankof.
13.5.16. llaruGanuwie MOMEHTH, HaTpy=eanii’c CANKY 3 LeroM:

B BEPTHKAMLHOL rrockoCTiS

= & = I3
Mgr= B4 + g, % =B lbs 015 Ll
= 333,1 kH.M

rge
Pm = g”. 10 = I,5 xil.M - pacnpernemelidad HATDYSRA o nix

uporeTdol daniile

B ropusouTenshoit rmocxozm: ,
_p. =20 -2¢ _, BS=228 013
Mo R ™= Pap =g =4 BT O

«165-2 .3, 10,7 xHa1.
8

13.5.I7. Nonepevuas curta, geficrsybups B CPERHEM Sedenun

nponerholi Gonrr B BEPTIKAALHOLN LIOCKOG TS
Q@=_P¢ = 80_ -40xH
2

2

13.5.18. Kpyraumét MomeHT, Harpymaouid SAIKY:
Mrp = Rop- £’ =4 . 0,6 = 2,4 xiiy;

rae
f’ = 0,591 0,6 M - paccrosuue ot ieirps KPYICHIT onxsCael-
ilOTO ceyeuna 3o mapunbdd ROEbBecr: eI,
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Pue. 73, 4 Cxema neflcTsiA Harpyaox Ha Gaaky
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Pre. /.5.5 Pacueras cxema moCTa
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a=20

T

1

Puc.ﬁﬁ(ﬁ Onps MECTHHX M3arubaplyx MOMEHTOB B
nosacax Ganky Mocra
a) oT ronepeyHofl CHJM;
5) oT Harpysox Ha Koxeca




2. 7%

I13.5.19. IIt9 onpeswrIeHA TONEDEYHHX HATPY3OK 3 %2DMOSREHX
MOMBHTOB B 10ACaX (BETEAX) OCHSGMGHHOIO CEYEHHA WMOCT NPEICTLRNA—
eTcs B BHAe Gespacxociol Caumi (puc. 13.5) ¢ wnpuuoll npocseTos
3 oBeTy & = 20 2M.

13.5.20. Toucpeyime Ciml DACTPERSAANTCH 1iDONOPUKEGHATLHO
HIOM@HTAI WHEDUY 10ACOR:

Jxb
=22 .0 80 4,0 = 2,1 Ki
e b + Tw 00 + <70

0,,: —*——Q"b—" 'g = 278 = I.g KH.

b + Ty 300 + 279

13.5.21, ll3rugaoucit moMest, Herpywonryld umeull moAc

]

{amepre, 13,52)
a 2 - .
My @ - =Le. %-— = 0,19 X

vepxint noac: Myb = 2,1 xipr.
I13.6.22. (Itmaui TORC RCMHIHNDOET THKNE JeCThyf WsIud or
HATPY 30K O XOJOBNK KQREC:

22 Rbem'd _ 20, 0.2
MR=——%MLQ- n = I xB.

13.5.43. Baopl dsTHGHNMK MCHCHTOB 3 MOACAX OQJMKE - CM.
wate 1346,

13.5.24. ZmionnAeM TpoBepry GANKKW B GOOTBETCTBUM C YKOSG—
dssme CTO

Ha pre. I8.7 nOKROsaHu siopH HanpareHdail B 0CaalaeHHOM ce~
it [PONCGTUOA OaNdiy, NOCTIDOCHHHE NCXOLH ¥3 ONPOUETeHHHX BHUE
CAROBLY GAXI.0DOL ¥ TEOMEeTPHUCCKHX noxa3arenefi.

HongoTe: OmaCiiliMK TDeLECTARDNTSA TOMKWM 1 Bepxucro mnosca

¥ & v 4 - HEHETO 1ONGE,



COOTBETCTAYIONEE OFMIATIREe HOTMANLHHE HAMHANGia
6; = - 44,2 - 115,5 - 13,8 - 17,5 = - 175,C 'Mie;
Gy = 22,1 + 117,92 + II,0 + 25,9 - 9,9 = 135,3 ilin;
Oy =73 + 75 + 40 = 180 iTn,
I13.5420. D aponepre CTHKCROUO W@BS CHEILFET PACSMATHLBRNIR
oIl pactoroentd TNY30Z0f TCIENRT ¥ KDOA IDIETH.
-

Tegerkn PAcuUONO/Hn MY DATCTAALEE Il 01 KNG IDGIETA .

MousneyuusA curas

q

m

p. =10, Pk g o044 e it
F; 15,5 p3

[

Hanpaas.esie
r-0 a+b
B a-t -75€/

1,05 ov ~ Toaumda credxii duaxi;

[
n

= 5G oM - pecdeTdnd BUCOTO ¢ieuky (ou.masywi ¥ CT0).
@ =20 c; B =10 au (euome. I5.5).

S
R
'

7 <0 + 1»0 T roe: T
T = 70 4 O L . .LC = oo,‘:' T,
720, 1,05 . 55

13.5.26. MpoBepKka ¢ ydyeTow MECTIHX HAr ol OTTUGd HMx-
fiesl Tonne romomveed LU TOUeK 7 ¢ £ {(Uhl.iic. I8.3).

13.5.27. CymmapHHe HODWMANBHHE UPOIOALLME EALDMLedts { of
O0WETO 43TLCA GANKH B BEDTUKATRHOL if TOPI30UTAALHOL WIGCHULLLT.,

MECTHOTQ HeTLES 1OACOB I* CTECUEHHOTO Kpiriewnd OT NMOMELTOL

Mx v MP )
/
Toukn 7 ff = 108,2 Mla;

TouKs 2 6, = 166,58 Mia.

13.5.28. Heupaxeunsa or neilcTaud warkda B BepLHKAALUOLH
MAOCKOCTH (6e3 yueTa CTEeCHEHHQTO KPYUeunss j: 73TH6a 3 IOpirzvil-
TAMLHOH 1LtOcKOCTH) ¢



3

T 0! //

04Ka 7 6, < 83,1 Iln;
- o " .
T04Ke 2 6; = 115,33 illa.

135.5.2%, Yenom:e npo‘moc:m GMA TOWKI 7:
!
X675 * 4.6, +§—*~———-—f)g < Ry
=0, 40, B=060; J'=;tk
A1 CYiad MPYBApPKN YoiMuBabUel TONOCH LBYMS WBAMM W
toft = 1,2/1,8 = 0,65; K =078 & =1,1.0,7= 0,86
t =1,8 a5 At =0,1. 1,8
R =A36;,= ,Pé;’o = 20 + 3 = 23 XH.

67 = 0,46 . 97,3 + 0,80 . 93,1 + 0,86
7 ’ + O . ? + (0'0.18)

= IG4.I I'rﬂﬂc

I13.5.30. chorshe TMPOUHOCTH LIH TOUKM 2

6 6’—"-—{72"<D;-Rg

O - 0,65 . 0,73 = C,51.

166,8 + =—88-— . , 0,51 = 2II,5 Hla.
1,8 . G,9 ¢

I2.5.31. Quaveyre npom™uda Gazky f onpeneaseics o1 non-
wHOT HoTDY ORI

F} =50 + IC = 60 xi,
3
s = - ’ e
o H8E. Ty 20530

Ton Lfy = 1650/60 = 27, §, WIUHIlG 1ACTHOTO BTG

U BTN hOB’,,‘L-I-IIl"(‘N’IO-i 1,09 ;
f— I, = 5,08 . I,05 = 3,<4 cu.
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4 L V#7230 1760 +40,0
17 2 E + 1129 F> N
RN 10 .2 4 -99

Puc. 13.7 OMOpH U3rUGANIUX MOMEHTOB B OocaaGireHHoM ceuexuyw Oanxu, Mila
a) OT ropusOHTANBHEX HArpysox;
5} oT oSmero MITMSANMENO MOMEHTA, HATDYXEomWEero Gayky;
B' 0T U3rUGAUKMX MOMEHTOBR M‘w U Mx’ » BHBBAHHHX neflcTsuem nonepevHoR 2uawi;

T OT CTECHEHHOrO KpPYUeHUS OANKY
I OT MECTHOrO H3TUA 0T HATPY3OK OT XOQOBYX KoJec.
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Cxema K OMpOJGNeHUD MEeCTHHX
HanpAKeHHR OTruba NONKK
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I13.5.3<. Toykn 4 CeYeHNT LTOBEPHETCA iid CONPOTHRALHME
yrravosTy (eMlpee. I8.3).

POCYCTHAT LAIDY3KE GIN GAMHCTO CIydAs -~

P'= @ -+0,5Ppb +106r =35 xi

HETPY3¥? 0T CuSTTBEHHOTO Bec» MOC:D e YHURTHBACICH.

PITMACTLA, YTC 3P NONZHDY MMET (DYR NEPEHENZETCs OfT
1{eHTYN I'DOMETA K UCAOBKLE pACCTOAHUA OT 'MEHTSG 10 KP2s Opute~

™

YN IPHEBOUYET K COOTBETCTByW:eMy H3MEHGHHMD M3f nGampesey

Tl
yoMenLTOR B HAIDAreel,
VAkcIBeNEHOE Ennpaeie:
Omar = 5‘?‘?'01 = 180
' (2

30 > 15

e
L
o

I'de
‘!.n-l

Oy -eM. n. 13,524,
LnRvATEIOR HAampseele (3u, 1o, I8.7)0

Omin = (73 + 75 ) &b . -
murt - o = = 60,5 iiln = Gus yuuin DEOTER:

&

fon)
(@

Y
}[ﬂﬂ]))’{)‘.ﬁr?ﬁliﬂ <) SH GO LOTLYBKY OT ROMCID.

Koodgurul e s acauyMeTyi IIIGTa:

_ 803 . o0 ; . N
- f = = 2,9,
P = 1sy Ty T oo

Ipydita FOdUeHpEG dAnpmEeL it ~ A (onytetE. 12,6 CTO).
K4 = 27 ey Ay - 2,0.
Yarupke NUOMHOCTY:
! | B Gy S Oy Ry Iy Ie
e Je = g
<> v . ,o- m
dy'/Qy'JvﬁJc-’-“ ‘-"C’ . &7 . 6.5 . 0.9 .-'. IL.'..S m." VA W
15.5.88. [fonmomuuTem.uan unponenys FiToitinBocTil I nn.'-r. vl

.’l'

npoROLitd B COOTBIICTBIN C YKAAHMAMNI D3 et 1T "Mocod:;

6=4

tay’



o
0

1,09 o1 - COoBLin CTeHXYW;
20 om;
'77 ~ KOG Ti:@ET TPORONLOTO U3THOA;
rugxocts A = 3,5 . _Fef = 3,5. 5 = I86;
£

o
L}

n

0,20; 0 = 7¢,1 x!;

Y
6

LETE I L .10 = I8I,9 ifla
1,05 . 20 . 0,

13.5.31. Yro-ueddoe omnenedeline aporiGn GAJKY MPOROLNICA
2NOTARETATRIY O YRA3IMUYAM: pasaenz I3 "Nocodna",
Tox
-— ’
FefutSo 5 o foﬂ Tp
- p& ’ [/ . 4
Jon= 3ar 7 Tox = 96130 o,

Fow = 2 1650° , 10

Jo=Tn+t e

LSHOHT HHeDLKI [TOACOB Z;

2,9 v,

u

78270 ourt,

i)

TPrE64e sl MOMERT HEEDIET CTERKEN

=" p

J
o hes t
T = 24 = 15360 ou;
I2
B - o mefrky vee. I8.7a "Tocodva";

: £ )
A = =e = 0 C g5
B 40
7 =Ly - wm g,
40

5
B =07 To=15. 360 . C,7 = 107%0 o'

Jp= 78270 + 10760 = 69000 eut;



][ = 2,9 . BIN | 3,13 cm.
M 89000

foetoo 4

Foo = Lok o es 50 . I = 0,022 oM.
4G - Ac 4.8.1I0° . 150,8

mpu A = 1,53 h = 1,4 no rpaduxy prc. I3.I6 "Mocodua™
f) = 0,10;
/‘0 = m = 0,22 oM
0,10

S =38,13 + 0,22 = 3,25 ou.
14, PACYET TOATETEXEYHHX HAIPABILAOWX

I4.1. logremexeyue HAMpaRIADIAE (PENBOH) OT BOBHUKGOMX
npH MepeKaTHBAHMM [0 HUM XOIOBHX KOJN€O IDYysOBOf TENEXKHW HOMH~-
THBADT HANDARGHMA KAK MOYMOA, Tak ¥ omATug. lloojemHyme wactTo
¥ ARIAOTOA MDHYMHOR KK BHXONA M8 CTDOA.

I4.2. Bomvennes 3 CI0 MeTOIMKA YYHTHBAET yOTano0T—
Flie fIRMEHNS B MATepUane Derbca; OHa paspadOTBHA C MONOJIBB0Ba~
tiueM MaTepuaros oteHmapra Acrpeims /76 /, TpEMEHMTENBHO X
neficTeypmel y HAC PEREMHOR KiracCHdmKamu¥ ¥ OO0OCEHHOOTAM OTE-
YECTBEHHHX KDEHOB.

OduMe yKasaHWA {10 PacyeTy MONTENEXEYHHX PeNBCOB IO KpHTe-
pM0 YCTANOCTHOR MPOYHOCTR comepxaTod B padorax mpod. B.C.Ko-
BATLOKOTO (OM.,Hanpumep, /I5/).

Tlo nefcTBYOWMM METOAMKEM HE MpENyCMaTPHBAETOA COBMECTHHE
yueT gefloTeuA MECTHHX ¥ OCWMx neupsxennlt, wx npemycMaTpuBaer-
CA OlleHNBATH PaseNbHO. JI8BEGTHH JMIE OTHENbHHE IpeXIOXEHEA
10 ¥X GOBMGECTHOMY yueTy, HE OQIYUWBIME, OJNHAKO, MPaKTHIEOKOR
peamnaawn / 92/ .



I4.3. [Ipn pacyeTe DEJHCOB HA UONEPEYHHE M3IWC 88 OCHOBY
PEHATH METOZVKY, HANEeNUHe UPMMEHEHKe B XeJe3HOZOPOXHOM TDaH-
COPTe ¥ CHEHMATHHWX YPAHCMOPTHHX yoTeHoBrex /9, I3, 25,
65,59/ . Juer yCTANOOTHHX FRRSHUE OeCTeuEBAeTOA BBELEHWEM

InfdepeHimpoBaHNX MO Thynuak pexuMa KpbOlsumexToB yCaoBmit
padorTy.

15, OCOBEHHOCTW KOHCTPYHPOBAHMA M PACYETA
YTIOBHX COMPAEEHIA MPAMOMMHERHHX BAJIOK

15,1, Tunu coenyHeHu#t.

I5.I.1. B COGNMHOHMAX O HEMOGDEAOTBOHHHM, OKPOMIGHMEM
CRIOK IBYTABPOBOTO CeYeHMA Mexly codoft (pme. IS.Ia) o6uuHO
lepenyckanT DoAc OnHO# %3 danxok Ha Topen Npyrofl. A MOBNme-
HKA HeoymeR CTOCOCHOOTH COENMHEHEA [ene00o0pasHO NpenyoMaT—
prBath pedpa I u 2.

IIpu KopoGuaThx Oankax (pHo. I5.I0) OTEHKE OBJIOK pasMe-
menT B ONHOR [UIOOKOCTH ¥ COGNUHANT CTHKOBHM HBOM.

B ropusoHTaNBHOR Ganke mpeRycmaTpEBADT IEadparH 3 ¥ 4,
BOCUDREMMANUME HEIDPY3KY OT WOACOB BEPTRRANBHOR daiKk. 3M60B
8Kxe IenecoodpasHa yCTaHOBKA pedep 5, UPEMHKADIMX K OTEHKAM
Ganox,

I5.1.2. Coemutedna co cKpemwnenueM GamoK Mexny codoft
IOCPEICTBOM MEePexoRioly y4aoTka MokasdHH Ha puo. IS5.28 u d.

Ha puc, I5.2@ nOB@38HO COEMMHEHKE ABYTABDPOBHX GANOK de-
Pes TpaneueBWILM NepexomHoRt y4acTOK., ¥ KOHIOB GanoK B HUX
BBAPEHN MouepevyHHe pedpa I u 2; nepexomHoRt yuacTox 3 oKafwred
TOJRaME Gasok M IOmOMHATexnHOR noxocoft 4.

CxeMa 0OEIMHEHMA KOpOGYATHX GENOK 4epes KpEBOMMHeHHHE
nepexonHofl yyacTOK MOKasaHa Ha pne.I5.26. B oayvse HEOOXOMmM-
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Puc. /5.1 Cxewn coemmwemwRt c Henocpencrmerntas CKpenxexner
Gaxox mexny coGoit
a) CaXxiu NBYTABpOBOI'O CEUEHWA;
6) xopoGuatne Gamr.

Z
-
\

Prc. /9.2 Coemmenna Gaxox uepes nepexomuoft y4acTox
a) Tpaneneeunuuit nepexonHo#t yuacTox;
6) xpuBoavmethnit nepexonHoit yuacTox.
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Puc. 75,3 Cxemu k ouewxe [POWHOCTH YIPROBHX
coenuMeHnit

a) QoenuHeMwWe C 3a30PAMN MERLY TOPUEM
Gaxox;

6) pexOMEHIYemue COOTHOMEHWA YCMIVBANTAX .
3NEMEHTOB,



C. 87

MOCTVN KpuBainHeHihe HoACa MepeXONHOTO YYAGTKA MOIKPenAnT
DPOIMANBHNMA WIM DONOJBHNMK pespami.,

BHTIONHEHWE MEPaXONHOTO y4acTKa ¢ BHEWHWM UPAMHM YIJIOM
(rouxve yyuun Ha puc. I5.20) He MPUBOIMT X CYmECTBEHHOMY (MO~
BumenIn0 Hecywel CNOCOGHOCTH! coemuHeHuA, OMpenesydeMoit B 0c~-
HOBHOM, HANDAKEHHHM COCTOSHMEM BHYTPEHHEIO KDWBOJIHERHOTO
1oAoca.

TexHOMOTIUECK! Haudosee POCTO BHIQIHADTON COEUHEHUA
o puc. I5.1, Oanee ciaoxune — 1o puc. I15.2. Coemmuenus ¢
XPUBONUHefHHMN BU1eMeHTAMW TDeSYDT TWATENBHOR WOATOHKW THY-
THX MOACOB K CTEHKaM,

I5.2, XapaxTepuoruka Hecywe# Crt0COGHOCTH coenuHeHHH
DASJINUHNX THUTIOB.

I15.2.1. Coemmenna no puc.I5.Ia,6, B cuydae BHOONHERWA
6e3 BHYTPSHHWY YTVIOBHX pedep, 06namapnT OTHOCHTQILHO HU3KOR
Hecywe# crnocoGHOCTHI, MPHMEPHO B B3 Da38 Huxe, 4YeM y OaJoK,
TPEMHKBNUMX K CoemiHel:i0. [IDOMHOCTR TaXux COeIMHEHHH Moxer
O4TH MOBMIEHd 38 (4eT COENUHEHWA CTEHOK GAUIOK HAKMAIKEMI.

CoemuHeHne ¢ pe6poMyt MHOTHE INIA YUPOWEHWS MITOTORNEHMS
BHIIOMHHOT C 3a30pamit A Mexny Topusmn danox (em.puc.IS,3s),
YTO MPUBOIMT K ONpeneteiiHOMYy yMeHBIEeHV Hecyme#t OMOGOGHOCTH.

CraTHvyecKkad HecymeA CnOCOCHOCTH, CoemuMHeHydt ¢ pedpamu
ZOCTATOYHO BHCOKA - PH pasMepe GTOPOHH pedpa b ,» PasHoft
BHOOT® GaJIKHK /l , ¥ yCiureHueMm pedpa okxaHroBkoft (pwc.I5.3d)
He Hure Hecywelt cnocoduocTy dasoK.

CraTHyeoKkad MPOYHOCTE COEIMHEHME O HPOMEeXYTOUHHM Tpale-
HEBUIHLM JNEMEHTOM, OKAIMIGHHHM nosocoR, TaKxe paBHa MpOY~
HOCTH CAMIX O8JIOK, OXHBKO, OHM XAPAKTEDHSYNTCA HECKONLKO
GOMBIMM COUPOTHBIGHKEM LMKJINIECKEM HAIDYBKaM.
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c. 89

I5.2.2. Il13 coenuuennil C KPr3OM:HelinING: OMeMEHTOME ODH-
XCAHTCH SUUTATHCH € BOBMORHOCTED uOSHKKHOBEHUM ItOMEpevHHX
uonpa:.eyult, TOABAMLIXCT BCRSUNTRUE TETOLMAULU (OAGHMY NEITON
(sM.pric. 15.42). 3 peaynnzeTe 3TOrO KOHCOMBHHE Kpam roAGOB
(rre neinTpAILHie yYHCTHH MOACOB KCPOGYOTONO Ceyennd) oTTHdA-
OTCA, NDRYEM HAUDZEMEH:: OTTIICD 2RUAKY CL IUNTRRRTEHHH Eeli-
CTBKA HRCGANLE10 MOuTA (Pt 0.6 @ B). Jins sTom Mexmy
NOACAME ¥ CTCAKOME JAENSTBYDT DPATAINIC yiTuNuTCHHUE TACTREIe-
JREHIE e HATRY3KE,

CoeirHetS ¢ KPUBOMIHENHuUM IENEXOTAHM: JFULCTRANY XALAK~
TEPRIFOTCH OTHOCKIENBLHO RHCORUII CONPOTIINOHI % YITANOCTE.

15.2.3. HexoTopue pEKOMEHTAL::: MO BHIIOTHEHWN) OCELAHeNHK:
¢ KDVBONHHESHHMYM NEePEeXOTHUMY YYACTKAM: t:begedd B $o0e,I9.1.

JonominTemdi Hie YKAZRHMY N0 BURGRHBHAND VINICBMX J0ugided:)t -
om. /21, 81, ™, 85, 87; 21/ .

15.3. 0codeiinocTi: pacyeTa YMMOREX OCELAHENK: UATOR.

15.3.1. "M30r€HHNA duze METOTUKA DOGROCTOARFLTON O
pncyeT yraom!x coeumdedkll GaXMOK dn 2Dy s, uEloYBYOUC B
ROCKOGTE, ULOXOLAGEH uepes 6Su Caroy, X S3tauste e
OSKEIHIX .

15.2.2. B03MOxiMe OTEROHEHYI MOMyUuALHUY 1 DESSISTALE
DRCYOTH NMITIT: G50 YUNTHEBANTCH BRG LN FIRUEHT 200TReYS T li-
eiee glingesua kosfdmmenTon yomoz: ! padosu a:-”. 31 Rea JG-
IMGHTH HEe OTHOCATOA K .UAdHHM, KOTOpHe MCTMT OMTS fomydedt €
WCAQIB30B3HESN YTOUUCHHHX CMOCOCOB OLieMi!: AUDHREnnE, =
14ep, G MOMOULI METOUE KOHEMHMX BREMEHTOD LM HYTEH e, vl
TOIAPHIBLUNOHHO~ON TEYEOKOTO METOUA o

15.3.3. [Ipr prcvyeTe coexMHeHr% ¢ HemOCDBLLIBeJULM 378~
MMHeHneM Ganok Mewny codoi des yrmopux pedep (pua.15.52)
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Prc. 15,0 Cxerm x PacueTy coenmMeHmit ¢ Menocpen-
CTBEHHEM CXDENNeHWeM CAXOX.
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2. 9R

NPOBEPANT Ceyedyss §aN0K, HeRoLLeECTBEHHC PuMHKARIME K Yy
’
A-h, B-B . Bzcoar koa@@muredT yencskrd nodotu ZE -_-'0.6.
2 WA GXyYsd BURGIHENMH COCVHEHYA C aazopamys (CM.puc, 15.32)
Ui
nnurmapt Je = 0,4. 3 coeipHeHu ¢ YIMCBLMY DOGDAWE (DU,
15.56)
itpe ¢ >4 f, b 5 )ﬁ NPOBLYKE TOoGTeR:T Pedpos
&M . o ( I5.1)
6 = Z.87 < Ry Jo )
L
~ pacyverEnd asvrdsemkil MomedT, mEknTBYOUER B
cedeyay eIl
4
TIon O%SyTCTBUS ¥ persyn OKAHTOBKE ﬂz- = 0,4, LA coeljtie~
. "
il C 3A30DEMI Y TCDUOB GBNOK - (g = 0,22. JA OTGOpTOBAHHO-
To peCpd HaupAwewud, omnpenendeMHe no gopmyre (I5,I) ymeHswawT

HA 30%. Ipu BuGONHeHuM pe6ps MO Oyre puc. 15.55 9TH HanpA-
yedud noskwawT B I,7 pase,
Tip coenvHeHVM KOpoGUaTUX GRJIOK DEKOMEHIyeTeH MpemycMaT-
DuBaTH C ¥HTEpBanoM B, < 50 th DonomHMTGNREME BHYTpEUHUE
¥ BHewHpe pedpa (MyHKTHp Ha puc, I5.56), upkt OTCYTCTBUM BTHX
pedep B PACYET BBOLAT YYACTKI (IOACHHX JKCTOB WHDHHOK B 25 'l;,.
Cnenyer MPOBECTK TaKxe PACYET MPOYHOCTH CeyeHUA GANKA Yy MecTa
ofpuea pedep.
JonOTHYTeNpiHE YKasaWiA Mo pacuety - oM. /21, 52, 35,
71, 83 /.
15.3.4. Ilpu pacyere COCOWHGHU] O KPV.BOMMHEHHHMYU nepexon-
HEMY y4aCTKaMK B oCweMm cuyvyee YUMTHBAWTS:
~ HenuiedHOCTh pacnpeneseHnd USIMCHHX HanpAxeHul MO BHCOTe ceue—
HAA;
- DOfoyHUTeNbHUE fonepeyHHe pefopMalMy MOACOR IBYTABPOBUX i
KopoGuaTHX CeveHuit.
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HeMHelHOCTS pachpemneneHys HanpAxeHud YYNTHBADT g{m pamy~-
ce KpuBiaHM Heiltpamnnoil ocu cedeHus /' 571, rne = BH-

cots cevenus (cMm.prc. 15.6).

Ikmo.vmwre.r‘;mue KedopMELMY TOSCOB YUYMTHBENT TPV SHAREHHH
napameTpa FZ_\< 0,20, rme 5 ~ M¥PUHE NOACa; t - romum-
Ha Nofica.

Tlpr pamwyce sexpyrredus /7 <56 A HATPAXEHUS OlpererInT
no qopmyne:

6=+ N _M _MC I x.p (352
T A 24 U r+e S Y

TIRe

HODMANMLHEA CHIA B CEYEHNH;
usTHOaDIMIt MoMedT, HefcTByouml#t B Cedenuw;

N
M
/4 - IIOMALEL UONEpEeYHoTro CEeYEeHNA BJIEeMEeHTH;
/Y - pamMyc KpuBMSHM §O HeHTPANBHOM OGW CeueHrs;
C - pscoTosHme OT HeHTPATHLHOR OCW CEYeHWS UO PACCMATPH-
BaeMOTO BOJNIOKHE CeYdYEeHuA;
{ - penyuMpoBAHHHH MOMEHT WHEDLMH CEYEHUS OTHOCHTETHHO
ero HefirpameHoit oom, mpr /7 > 25, U=Tx
15.3.5. JitA yYACTKOB C BHEMHWMY OPAMONMHEHHEHME TDARAME
ONpPEneTANT HADHKEHUA TOALKO HA BHYTPEHHe] MOBEDXHOCTH, WUDH
BTOM DBOYETH BENYT LA YCNOBHOTO KOHTYpe ceueHws (MYHKTHD HO
puc. I5.68),
Mpn /< Zh

U=rd Z(b{ 4 Z‘ﬁf}—/”z-A (15.3)

rIe
5,: - mYpEHE (TOXIMHE) aJIEMEHTA CeyeHwd;

lJ;ﬁ ~ paccTOoAHEE OT BepxHe#! TpaHu gaemMeHTa Ko OCH (-0
(cM.puc. I5.7);

AJ[,/-— T0 %6, OT HuxHell rpaum sxemeHTa. JjIA CeYEHUA 0O
puc, I5.7.



Prc. 15.6 Cxemu x ompenexeryno mampaxenmi Ma
KpuBOXWHERHOM [TePeXOmHOM yyacTRe.
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Prc. 75,7 Cxewa x OMpeneAeHNn PenyLMpPOBAHHOTO
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TIOXKH :

a) C napeXeabHHMY MOXKAMY ;
6) C HAKJNOHHHMUA TTOXNAMM.
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Puc. 75, /() Cxewa x pacuery xopoSuaTtix ceueHmh.
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15.3.6. Tlpv pacyere sneMeHTOB C OGHOOTEHUATHMY. (BYTEBPO-
BUMH) CedeHEAME nefopMAlMK NOACOB YUMTHBADT EBELEHNEM PenyKnu-
oHulx xoadfvrmenros, onpenzngemux no rpagvkams puc. 15.8, B 38~
AT

e b - WHpHHA NOMKKS

BUCHMOCTH OT t1apamerTpa

¢ - TONWKHS TOIMKUS
rly - PaIMYyC KPMBWSHH HmxHelt mouxy (cMm.puc. I15.9).
[IponONBHEE HOPMBABHNE HANDAEEHRA 6 (B T.4. ¥ C ¥CUOJB3O-
BauveM gopuyms (I15.2) oupeyesAnT UCXONA M3 UPWBELEHHON mMPRHM
nomu gosca D' = BV, npuuew xostgmment V' wexomsr ornems-
HO WIA BHEWHEIO ¥ BHYTPEHHETO WOACOB.
9T# HanpAwEHUA IPRHUMSDT DEBHOMEPHO DACTDEIEASHHHMI 10
BCel wvprHe 6 MMOXKK foAca.
Tlonepsyutie HOpMANLHHE HAUpAxenns, LejicTpyovupre y OCHOBBIUA
NOJIKK, ONpegesanT no fommyrne:
6'=6" Sn
HAYeHNS JIJ,, - oM.puc. 15.8.
15.3.7. llpu pacyere KOpPoOYATHX SIMEMEHTOB PEAYKLMOHUHI!
xoagdumment V' A ofpenenxeHnd paoqe-m‘gn WWPWHH [10fCa Onpele-

JAANT B S8BMCHMOOTH OT H&BaMETpOB'

-t
Au = 5 s
(cm.puc, I5.I0) no rpedmky puc. IS.II.

HaupAxeHns B nofcax M CTeHKaX CedeHud QONYCKEETCHA onpele-
/4
JIATH MCXOLA MS PACYETHON NAPUHE NOHCOBR 2 8’ = 26-v’

(16.5)

15.8.3. lfonepeune (pamramsHue) pedpa odecmeynBabT CywEGT-
BEHHO® CHyXEHME HAmpAKeHWt B 8IeMEHTEX KOHOTDYKLAH TOMLKO NMDK
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Puc. 75.7/ 3aemcumocts penyrmontopo kooddmumenra
V' or napamerpon Bt v Aw



C. M

OTHOCUTEJHHO MANOM WoDe WX PACCTAHOBKM, cocTamnapueM 30...50%

OT BHGOTH CEYeHUus.
bonee afdeKTHBHA YCTAHOBKS NMPONONBLHHX pedep, NPUBOLAWSA

K COOTBETCTBYWOUEMY yMEHBWEHI0 DACYETHON WHMPHMHN CeUeHNs.
JonomuuTeNMbHNE YyKa3auMA MO pacyery coenvHeHunit ¢ Kpusonnuei-

HHMK  [TePeXOUHHMY YYRCTKaMi /I, I7, 26, 35, 52 /.

I6. YCTOWUMBOCTh TIONOK H CTEHOK ITPOKATHHX 1! COCTABHLX
CBAPHHX CHATHX, CRATO-M30THYTHX I HITHBARVLIX
AEMEHTOB NOCTOAHHOTO TIONEPEYHOIO CEYFHVA
YoroilunBocTE ONOK ameMeHTOB (prc.I16.1) nomyckaercs odecrne-
YUBATH HASHAUEHUEM OTHOMEHWS WUDUHH TONKW ﬁﬁ ¥ ronwse LA use

gonee:

430 -An
\/6} cr ef cM.rakxe puc.I6.2  (I8.I)
rge
o= (14 it Nows goaf? an

O(; onpemensmT M3 rpafuKoB pHC. I6.3
B dopmyne (I6.2)

\) - xopdduLIEHT 3aueMIeHH IIaCTHHKN, ompeuendercd Mo JopMy-
nam tadn. I6.1 u rpaguxem pwc. I16.4,
= . Gxmin
§ - &x max
rae meax, ~ MAKCWMAJLHOE M MUHVMAJILHOE HOPMAJILHHE HOMDHXe—

(I6.3)

Oxmin w4 no IPOKOJIBHEM T'PAHMUAM TAACTUHKI, MONOXKUTENb—~
HHE - npu oxaTtu¥, Mila;
6:(, A &f - NMDUBEREHHOE KPUTUYECKOE HONDPAXEHWE, MPUHUMAEMOE
B 38BHCAMOCTH OT SHAYEHWA neificTBYDUEro HAUPAREHNS
no rpafuxam puc. I6.5, Mla.
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YCTOfUMBOCTE CTEHOK aJMeMeHTOB mo puc. I6.I, a 1AKEe MOJOK W

CTEHOK 9JIEMEHTOB, MOLKPEMIEHHNX pespaMu %eCTKCCTH, DPEKOMEeHIyeTcA

NpPOBEPATHL B COOTBETCTBAM ¢ ykasaHuamy CHull 2.05.03-84 /68/.

Tedmva 16.1,

3yavenus Koo(HIMEHTO 3auEMIEHHA MIBCTRHKE

AneMeHT CedeHnd

Koaddwatneht samemrexns

Tlonka uByTaBpA
(puc., I5.Ia)

r's

- 1 . 2
V= 30, 1-906- —L—,
ﬁ’ ! /.3;2

Crenka TaBpa
(prc. I8.I6) \/ 3 7/
= P2 2 32
"5 1 P 0z
Mlonka waenrepa -
(pnc, 16.1B) \): g 7 . : / f
Prdr 1- g6
' f/z ’ o‘“f
[lorka yronka Bu- 54 / ﬁ T
coTOM (puc.
16.11) 1,0 0,687 0,56
V:: o0 v =IC \/ = 5,2
et
NMpnvedanvie:
I. B raén. 16.I oBosHayeno:
pate, pobe, gt 4 bt
R A W A )



G, Ic4

2. B onyuadAx, KOTGE IR UONKH RBYTABDE U GTEHKW TEBD3 3IHAYEHUA
KOd{NIMERTOB . 3ameWIeHa OYLYT MeHsle O, NPHHAMALT \/4 = 14 =60;
3. YuoxenHne 3HoYEHUA \), A '(};4325 2I,25% f,: 0,25 + 1,25
uVems  §p=0,253 1,25 n B, = 0,25 1,25

I7. PACYET IAPHMPHHX COEVHEHMI

I17.1, llpoBepka Ha cMATHEe.

17.1.1. TlpoBepKy Ha CMATHE BIEMEHTOB CHMMETDUYHO HOTDYXEH—
HuX coeqwieHult (cM.omc. I7.Ia) npousPOmAT MO JOpPMyTaM:

UEHTPANLHAA (TPOYWVHA S

?%_ < Rep Ky (17.1)
1
GOKOBHE [POYUWWHY 3

P (17.2)

Zd' 3 S pep'/(y

Tie
d - unemetp ocu;

6,1 b, — pretenuan uwpnin mex (mpr oToyToTBMM dAcOK 6,72,
8,-t,)

Rgp ~ PRCYETHOE COMPOTHBIEHMEe CMATVIO; NPUHWMAETCHA MO LAHHHM
1adn. I no meHnwelt NMpoOyHOCTHON XBPaKTEPUCTUKE COMPHTa~
ey 3JNCMEHTOB;

Ky ~ KoadgullMeHT YyCJOBY{ PACOTH COelMHEHWA; MPHHUMAETCH [0

aoHuuM Tada. I17.1.
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Tadmme I7.1.

Kos@{smmensu yomomnit pedors mapHEDHUX

coenrHenwntt

XapaKTepRCTRKA CTemeHu
{10 TBIXNOOTH COGIMHOHNN

[pewep coemmueHRA

Beamanlt noBOPOT BrMe-
MEHTOB NCKNNYEH

BosMozen orpatirienin

IOBOPOT SAGMEHTOD
Orpaupgennut uepery~
anpuufl qopopor

Orpesayetnut peryaap-
HHR foBopOT

MoxcoemHenua ONOPHUX

X M0OTY DK BANNTOF B
HeNOoCpeRcTBEHHOR dAr300-
TH OF HUX XECIKUX COATO-
X GraHneB

CoexpueHEe NMOACOB pe-
meTYRTHX MOCTOB, TAT
NTTPeHTeNLHUX CHCTEM

TlogcoennHeHHE OMOPHHX
CTOEK X MOC?TY UDH OTOYT-
CTBHK ®eCTKMX naumes,
COeIHEHHSA DA3PeSMIX
KOHOOBHX OGanNoK

Uaprupti GaxAHCWPOB XO-
NOBHX 4YACTeR KOIMORMX
KDaHOB

2,0

1,5

1,0

C,8

I17.1.2. [TpOBEPKY He OMATYE JMEMEHTOR KONCONBHO HATPYXe:i-
Hux coemmennt (om.puc. I17.I6) apomseomar no dopuynams

Qnesent I B TOUKRE A:

‘JT%;‘ Ky € Rep Ky

deMeHT £ B TOUKE b:

‘a“,%;"'(zé

Tze: peswers &, 6/, b,

Rtp’/(y

- cu-pﬁc- I?- Id‘

Rep, Ky = ou. n.I7.LI.
(npr ozoysormum gacox & =%,; 52 =%, )

K/"’““g‘f‘ 3

2 ‘52
a

A/zz

(I7.3)

(1704)
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Thar %—gg}j‘ v bi>d, k,=40

17.2, NipoBeDKa OpPOYLMH HA Da3pHB:
17.2,1. NlpoBepky fpoywwrH HA DPA3PHB NPK OelcTBUM CTATHYECKO:!
HATPYZKY pou3BOnAT no gopmyne

E—Z%TA-%—'— < ZZ'QL( (17.5)

TIe

t - romumsa wpoywymM;

6 - pacyeTHas WMpPHHA DepeMuuKy (CM.phc.I7.2);

Kg - xoppexTupyowit xosqdiimiedt;

Kg =048 40,45 @ -0,075_8 (17
o

/B - WMpHHE (LTACTHHH (MPOYHHH .

3uaueHne Ks' He nOMxHO mpesocxouwuTh I,0.

17.2.2, TIpoBepKY Ha NEACTBHE UMKINMECKO: 4 TTyzKir (En
CONPOTHRNEHNE YCTANOCTH) MPOMSBOLAT [0 GOopMyse:

rne
Q‘,’ 3;, - ONpenesdnT 10 MEeTOmiKe, HIMONcHHOE B pn3icic 15 CIV
TIp¥ aTOM TPYNOY KOHIEHTPALKY HaNpAxeHUH mpimimnuT & 3apucu-
MOCTU OT TeOMEeTPUYECKMX COOTHOUeHu# mpoymii (cm.ec. T7.2) o
3230pa 5 MEXIY OCHD ¥ OTBEPCTHEM MPOYMHHH MO TAuuuM 1967, T7.:.

Ifpumeyarue, Jopmyay (I7.5) pekomMeHOY® ToS NPUMCHATH AMM “Iowent &,
pasoraomux B ycnoBuax rpynn pemuma I[H-3K. Lny rpyiti pesiwa 45 o
sume HeoSxoguma npoeepxa no dopmyne (I7.2) cw. tak xe /3.
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Tadmaia 17.2.
Tpynny KOHIEHTDaUMY HanpAxkeHnit B UpoymvHax

a+a b 2, Tpyans KOHHEHTpAUHH
. " s o
a a
o 0,2 BKI. 5
L0 CB.0.2 6
Jo 0,2 BKRI. 4
L5 CB.0,2 5

17.3. TIpoBepKa MPOUHOCTY OCEH WMAPHWPHHX COEIMHEHUA.

HanpAxeune u3ruéa B MaTepuane ocu (cM.puc. 17.3) OiIpenensoT

no qoomyre:
6 = _E_:’L_ (17.8)
W
f - redo peficTBUA CUMH P 3

b=l e+4,

Kaxgoe 50% U

e

» npuyeM [/ " ‘gz TPUHMMAEKT DOBHHMT
MHH KOHTAKTHPYCUMX NMOBEPXHOCTEH (COOTBETCTBEHHO
b, n 52 ),Ho He oonee 0,24 ;

A/~ MOMEHT GONpPOTMBIEHUA W3TUGA OCH.

Haupazeune cpesa

_ P (17.9)
A
rIe
A - [IoWAmp TIONEDPEYHOIO CeYeHKRA OCH.

Jomxuo OHTHL OCECIEUYEHO yCJoBlE:
Vozi372 < R,
JoMOJHMTEALHEE YKA3AHWA M0 DpacyeTy WAPHUDHHX coemwucuuii -
om. /14, 20, 53, 57, 83/
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