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1. O0uree onucanne KOHCTPYKTUBHOM CXeMBI.

KoHcTpykTHBHAss cxemMa 31aHMsl — KapkacHas cBsa3eBas. lllar KoJIOHH B
MIPOJIOJILHOM HAIpaBJIEHUH — 5.4M, B MONEpeyHOM — 2 npoJseTa 1o 12m u 2 nposieta no
5.7m. Ilo cpaBHEHUIO C MPEIIOKEHHOU, B NPUHATOU IJIAHUPOBKE HCKIIIOYEHBI J1BA
psla KOJIOHH Mg obOecriedeHusi OOJbIIero ynoOCcTBa AJid MapKOBKU aBTOMOOMIIEH.
BricoTa 3Taka — 3M, BbICOTa OT YPOBHS IOJIA 1O HU3a BBICTYMAKOUIUX KOHCTPYKIUN —
2.2m. Yron HakinoHa pamn — 14.74°. 3a otmetky 0.000 mpuHSAT ypOBEHb YUCTOTO TOJA
MIEPBOI0 TaXa.

Ilo pe3ynpraram pacuera NPHUHATHI CIEAYIOIIUE OCHOBHBIE pa3MEphbl U CEYEHUS
DJIEMEHTOB:

@dyHaaMEHThl — cToJI0YaThie, pa3Mepbl MOJKOJIOHHONM YacTW B IJIAHE YCJIOBHO
npuHATH paBHBIMA 800MM x 800MM.

Kononns! — 1ByTaBpoBbie KosIoHHOU cepun 40K2 n3 crtanu C255.

banku — mnpenBapuUTENbHO HANPSIKEHHBIE JBYTAaBPOBBIE, CBAPEHHBIE W3 JBYX
npeaapuTeabHo M30rHyThIX TaBpoB 30bT1 u3 cranu C345, a takxke 4062 u 3062 u3
crasmm C255.

MOHONMUTHBIE TUIMTHI NEPEKPBITUS — HEpa3pe3Hble CTaJEKEIE300€TOHHBIE I10
npoduactuny H75-750-0.8 mo 'OCT 24045-2010 nonHo# Tommuuon 190mMm. beton
Mapku B25, HWKHSS U BepxHss (B ONOPHBIX 30HAX) apMarypa JIuaMeTpoM 12mm
kiacca A300.

Pacniopku — npopuns «Monoaeuno» 180x5mM, ycTaHaBiIuBarOTCA B IPOJOJIbHOM
HaIpaBJICHUH BAOJIb OYKBEHHBIX OCEH.

CBs131 — yrojok paBHONOJ0YHbIA 140X9MM.

Pacuer cranexene300€TOHHOW TMJIUTBI M OallOK MEPEKPBITHUS B CBSI3U CO
cnenuUKol TPUMEHSIEMBbIX KOHCTPYKIMI BBINIOJIHEH BpyuHyto. Jlig mnonbopa
CEUYEHMsI KOJIOHH W MPOBEPKHU HECYILEW CIOCOOHOCTH CBSI3€M M PACHOPOK BBHIMOIHEH
pacuer cxembl B IIK JIMPA-CAIIP 2013 ¢ yyeroM AMHAMHUYECKOrO 3arpyKEHHS
IIyJIbCALIMOHHON COCTABISAIOLIECH BETPOBOW HArpPy3KH.

JlanHbie 00 YCIOBHSIX CTPOUTENBCTBA:

I'opon Mocksa pacnonoxeH B III paitone mo cHeroBou Harpy3ke u B I — 1o
BETpOBOM Harpy3ke. COrjacHO TEXHHYECKOMY 3aJlaHHI0, 3JaHUE — HOPMAJIBHOIO
ypoBHs oTBeTcTBeHHOCTH, 1o ['OCT 27751-2014 3Hauenue ko3ddunuenrta
HAJIe)KHOCTU 110 OTBETCTBEHHOCTHU coOcTaBUT y, =1. IlapkoBka pacmnosiokeHa B

MECTHOCTH Tuna B.
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Paiton crpourenscTBa —

. 2
(BpeMeHHOM Harpy3Ku Ha MoKpbITHE) cocTaBisier 1.8kH/M°, HopMaTuBHOE 3HauUeHuUE,
¢ y4€toM Kod(hduIMenTa HaAEKHOCTU Ul CHETOBOM HArpy3KH y, =1.43, COCTaBJISET

I,

2. Coop Harpy3ok

pacy€THoe

3HAYCHUC

CHEIrOBOW Harpysku

2 . .
1.8 / 1.43 = 1.26xkH/m". Kosdpduument P,q, 3aBUCAIIUN OT TPy30BOM ILIOIIAAH
nepekpbITuid, U KOIGPUIUMEHT Y, 1, 3aBUCAIIMA OT KOJIMYECTBA TEPEKPBHITHH,
nepealinX Harpy3Ky Ha KOJOHHY, NMPUHMMAaeM paBHbIMU 1, Tak Kak TOJIHAs

3arpy3ka BCCX IMapKOBOYHBIX MCCT BO3MOIKHA.

COop Harpy3oK Ha OKPBITHE U MEXKIYITAKHBIC TIEPEKPBITHUS

Tabmuma 1
Tomm. | IlmotHOocTs | HopMmaruBHas | Koaddumment | Pacuernas
CocraB t, P, Harpyska, HAQ/IGKHOCTH | Harpyska,
MM kH/m’ kH/m* Y, kH/m*
Harpy3ka oT nepekpbITust
1. IIpoduactun H75-750-0.8 0.11 1.05 0.12
2. beToH npuBeACHHON
TOJIIAHBI 144 25 3.6 1.1 3.96
3. Crsbxka 20 21.0 0.42 1.3 0.55
4. BpemeHHas Harpy3ka 3.5 1.2 4.2
(TapKOBOYHBIE TIIOIIAITH )
5. Bpemennas Harpyska 5 1.2 6
(pamiibn)
Uroro (mapkoBOYHbIE 7.63 8.83
TIJTOTIA]THN )
Wtoro (pamnsl) 9.13 10.62
Harpy3ka oT nokpeiTus
1. IIpodpuactun H75-750-0.8 0.11 1.05 0.116
2. beToH npuBeACHHON
TOJIIAHBI 144 25 3.6 1.1 3.96
3. Crsbxka 20 21.0 0.42 1.3 0.546
4. Cnoii rpaBus, 0.16 1.3 0.208
BTOIUICHHOTO B MacCTHKY
5. Tpu cnos ruapounsona 0.039 1.3 0.051
6. CHeroBas Harpy3ka 1.26 1.43 1.8
Uroro 5.59 6.68

PacueTHOE 3HAUEHME CHErOBOM HAarpy3Ku:

S=CeCtuSg=1-1-1-1.8=1.8kH/™m?, rge

Ce — KO3 PUIIMEHT YUUTHIBAIOIINI CHOC CHETa;
Ct — Tepmudeckuit KO3pHUIIMEHT;

2 .
Sg — Bec CHEroBOoro MokpoBa Ha IM~ TOPU30HTAJIbHON IOBEPXHOCTH 3E€MIIH,
npuHuMaemslil 1 11 caerosoro paiiona 1.8kl1a.
JIucr
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BeTpoBas Harpyska.

PaccmarpuBaeM Ba BapuaHTa MPUIOKEHUS BETPOBOM HArpy3KH.

[lepBBIif — A ciiydasi, KOr/la BCE€ MAPKOBOYHBIE MECTa 3aHSAThl aBTOMOOUIISIMHU.
VYuuTsiBasi HU3KYIO0 BBICOTY OT YPOBHSI IOJIa JI0 HU3a BBICTYMAIOMIUX KOHCTPYKUUU
(2.2M) ¥ IIOTHOE PACTIOIOKEHUE aBTOMOOMIIEH, BETPOBYIO HATPY3KYy pACCUUTHIBAEM U
MPUKIaAbIBAEM KaK JUIsl 3[JaHUs CO CIUIOIIHBIMU CTEHAMHU.

wm=Yswok(ze)c=1.4*0.23*0.866*0.8=0.223kI]a;

W m=Ywok(ze)c=1.4*%0.23*0.866*(-0.5)= -0.139xkI1a, roe

C — aspoauHaMHuuecKuil kodgduument, paBubiid 0.8 11 HaBeTpeHHou u -0.5 mns
MOJIBETPEHHON CTOPOHBI 3/1aHMUS;

k(ze) — xo3(ppuuMEHT, YUUTHIBAIONINI H3MEHEHHWE BETPOBOIO JAABJICHUS IO
BBICOTE JJIi THUNa MeCTHOCTH B u z.~h=21.7m, T.K. mpu aelcTBUU BeTpa BHOJb
uudpoBeix ocet b=54m>h=21.7M u npu neWcTBUM BeTpa BIOJIb OYKBEHHBIX OCEH
b=35.4m>h=21.7wm.

BTtopoi#i BapuaHT — npu OTCYTCTBHHM TOJE3HON HArpy3ku. BeTpoByio Harpysky K
KOJOHHAM TIPUKJIAJbIBa€M KaK K DJIEMEHTaM NPOHUIAEMON KOHCTPYKUHMH, a K
MEepPeKphITUAM — Kak cuiy TpeHus ¢ ¢~2%0.02=0.04 (¢=0.02 mgis ogHON CTOPOHBI
MPOTSHKEHHBIX TUIMT, MapajyIeibHbIX HampaBieHHIO BeTpa). JlaHHoe 3arpykeHue u
3arpyKeHue BpEMEHHBIMU Harpy3kamu 3aJ1aéM B3aUMOHMCKIIOYAIOUTUMHU.

Koadumment nponnaeMocT:

b _ 400 _
P =T == 0.074, rne

b, — mmpuHa CEYCHUS KOJIOHHBI,

[ — mar KoJIOHH.

Jliist naHHOTO (@ KO3(PGUIIMEHT |1, YIUTHIBAIOIIUI CHUKEHUE BETPOBOTO JIABJICHUS
Ha BTOPOHN M IMOCJICAYIOIIHE PSAIbI KOJOHH, CUMTAs ¢ HABETPEHHOW CTOPOHBI, OyjaeT
paBeH 1.

[ToronHas Harpy3Ka Ha KaXAyl KOJIOHHY:

wm1=Y1wok(ze)cxb=1.4*%0.23*0.866*2.1*0.4=0.234xH/™, rne

cx=2.1 11 ceyeHus ¢ OTHOIICHUEM CTOPOH 1:1.

Pacripenenennast Harpy3ka Ha MEPEKPBITHS :

wm2=Yswok(ze)c=1.4*0.23*0.866*0.04=0.0112xkI]a.

IlynscanmonHas coctapisitomas BetpoBoil Harpy3ku yurercs [IK JIMPA-CAIIP
aBTOMAaTHYECKU B TUHAMUYECKOM pacuere.

3. Oco0eHHOCTH pac4eTHONH MO U CXeMbl NPUJIOKEHHUSI HATPY30K:

Komonusl HCPA3PC3HBIC, TAK KAaK CTBIK OTIPABOYHBIX MApOK — )KECTKUH Ha
HaKJIaJgKax. CTBIK KOJIOHH C q)YHI[aMCHTOM MOICIUPYCTCA KCCTKUM. COHpSI)KCHI/IC
BceXx OaJloK C KOJOHHAMH MNpUHUMACM HIAaPpHUPHBIM, yTOOBI HAa KOJIOHHBI HE
nepecaaBajuCh HM3JIHUITHUC 1/13r1/16a}01une MOMCHTBI, a4 TaK XKC yTOOBI CHHU3HUTH
YYBCTBHUTCIIBHOCTH  KapKaca 3OaHUsA K BO3MOXKHOM HepaBHOMepHOﬁ 0CaaKe
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¢dbynnamenToB. [InuTel MoaenupyeM Hepa3pe3HbIMH JUIsl YMEHBLIEHUS UX MPOTruOOB;
HEpa3pe3HOCTh 00ECTICUNBACTCS YCTAHOBKOM BEpXHEH pabodeil apMaTyphl B ONMOPHBIX
30HAaX IO PACUETY.

IlocTosSsHHBIE W  BpEMEHHBIE HArpy3kKd Ha TEPEKPBITHUS W MOKPBITUSA
NPUKIaJbIBAEM pPaBHOMEPHO pacnpeneneHHbIMU. COOCTBEHHBIM BeC CTalbHBIX
AJIEMEHTOB YYHUTHIBAETCS MPOrpaMMoi. BeTpoByto Harpy3Ky NpHUKiIaJgbIBAEM B YPOBHE
MIEPEKPBITUI, 3HAYEHNE TIOTOHHOM HATrpy3KH MOJYy4aeM MEPEMHOKEHHEM PACUETHOIO
BETPOBOT'O JIaBJICHUS Ha COOTBETCBYIOIIYIO IrPY30BYIO LHIUPUHY.

Berep nyme. Y

X

Puc. 1. OOGuuii B pacuyeTHON CXEMBI

Jlucr
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Puc. 2. O6muit Bun pacuetHoit cxemsl (3D mMojzens ¢ 0ToOpakeHreM cedeHuin
AJIEMEHTOB)

FenakTUpOEaHHE BRIGDaHHOMD SarpyHEHMA

1 NocToAHHEE
Mran

Buo | MocrosnHos '] |\}|

Hznoewie Harpysk: (0 MecTHeie Harpysew: 11899; -

-

Crucok sarpyseHHi

Wra sarpyxeHin Bun

MocToAHHRE MocToARH. .
B perdeHHEIE K.parkoepe...
BeTep cTar. & HeakTHEH. ..
Betep cTtar. v HeakTHEH. ..
Munbcauma =

Mynecaura ™y’

Betep? cTar. & HeakTHeH. ..

Kl S

Betep? cTary HeakTHeH. ..
Munecaumas =
0 Nuascauuas v

=

| HazHauuTe TEkRYW Hr

Puc. 3. 3arpyxeHust pacC4€THOU CXEMBI
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Tocronmmie

Bpeverme

Puc. 5. Cxema npuiioKeHus: Bp€MEHHBIX HATPY30K
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Berep crar. X

z
Y] x

Puc. 6. Cxema npuiioxKeHus BETPOBBIX HArpy30K 1o ocu X (1 BapuaHT)

Berep crar. Y

Puc. 7. Cxema npuiioxKeHUs BETPOBBIX HArpy30K 1o ocu Y (1 BapuaHT)

Jlucr
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Berep2 crarY

z
x-y

Puc. 8. Cxema npuiioxKeHus BETPOBBIX HATPY30K 10 ocH Y Jyis (hparmMenTa mojienu (2

BapUaHT)

CTpouTenEHEIE HOPRE -
MonpasoyHEIR ko3 fgHULMEHT 1.00
PaccToaH9e mMemkay NOBEPRHOCTER SEMAM W 000
|| FAMHHFSAEHDM ANNAMESTON PAcYETHON CHeME : Ay
BeTpoEoli paiioH cTpOMTENBCTES
[raan 111 CN 2013330.2011]
JnuHa 30aHHA BAOE OCH 2 54.00
|I JniHa 30aHHA BAGAE OoH Y /A0 M
Twn MecTHOCTH (5 cooTe. ¢ CN 20.13330.2011)
Tun saaHHA [EI - 3AHMA M COOpPYHEHMA v]
Nar apUPrHHecEHE ek peMEHT KoneaaHmHi (.15 [CTaneHEIE EOHCTRUE LML) -
MpHEHAK OpMEHT AWM 0OAYEAEMOL NOBEDR- [ 1B v ]
-
HOCTM COOPY#KEHWA B DACHETHOMN CHEME [BeTep Baoab ocu <)
Y| X [?]
il

Puc. 9. XapakTepucTtuku JJi pacueTa Ha MyJIbCAllMOHHOE BO3/ICHCTBHUE BETPA
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Ha3Ha4MTE 3 NEMEHT M CHEtbl
HecTrocTe:

| T B 2 Aeyraep 40K.2 [KonoHHa)

[V] Marepuansr  CM16.13330.2011 »  Bapwarm 1

MaTepuan NononHuTeneHsl... | OrpaHWyeHA no...

I 1 Konorna 1. KonoHHa {HETS

Aectkocti | /B | Crane

CnMCoK TMNOE KECTH.OCTER

I B 1. Aeyraep B0E2 (Npen.Han-a Ganka)

T B 2 Heyraep 40K2 [KonoHna)

T B 3 Oeyraep 3062

T | 4 Neyraep 4062

L B 5 Yronok napanneneqo nonkart 140 ¢ 1
0 ¢ & Npotune "Monogedanc' 180« 5
<70 7. Mnactuna H 144

OTrETITE Ha CHEME

| JoBaguTE: »

M arieHuTE. .
[MpockaTp...
K.onupoBaTe

Hoanme

HazHauure TEREYLW MM |

Puc. 10. XKecTKkOCTH DIIEMEHTOB
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4. Pacuert cTajie:xkes1e300eTOHHOM IJIMTHI 0 NPOQHACTHIIY HA IPOYHOCTD.

4.1. O0mme XapaKTepUCTHKHU IJIMTHI
IlnuTa — HEpa3pe3Has aecarunposieTHas. PacueTHsiid nponet — 5.4wm.
B kauectBe HecheMHON omnanyOku npuHumaeM npodnactun H75-750-0.8 wu3

crtanu 08nc mo 'OCT P 52246-2004. PacueTHOE CONMPOTHUBIICHUE CTAIU MO MPEACITY
texkydectn R,=230MIIa, uro, cornacuo CTO APCC 11251254.001-2015, saBnsercs
HAaUMEHBIIIUM  JIOMMYCTUMBIM 3HA4Y€HHEM Ui TpodIucTa, HCHOIb3yeMOro B
CTaJICKeJIe300C TOHHBIX TIITUTAX.

Mouyns ynpyrocti Eq=2.06%10° MITa.

beron npuanmaeM kiacca B25.

Ry=14.5 MIla, Ry=1.05 MIIa, Ry =18.5 MIla, Ry s=1.55 MlIla.
Apmatypy npunumaeM knacca A300.

R= Ry=270MIIa, E=2*10" MITa.

cmopaxn C

800

Puc. 11. 'eomerpuueckue pazmepsl ceuenus npoduactuna H75-750-0.8

['eomeTpuueckue XxapakKTepUCTUKH AJis padboyeil mupuHbl npodpuis 750mm:
Inomanp cederns A=10cm’

Mowment uneprun L=114.9cm’

MOMEHT CONPOTHBIICHUS MPH CHKATBIX y3KUX Monkax W,=25.8cm’

MOMEHT COMPOTHBICHHUS MPH CHKATHIX IMUPOKUX MOIKax W,=28.5cM’

HOJIHYIO BBICOTHI INIUTHI IIPUHUMACM U3 YCIIOBUSA KCCTKOCTHU paBHOﬁ 19OMM, qTo
l 5400

HE MEHEee 0" 30 180MM.

30

Juct

K 1 06931925

H3m.

13

JIucr Ne nokym. Ionmuce | Hata




\D
\ /\ N
Y
~
L
%’ =
O
T
oA
w| |50 92 | 955
Ny
1875
Puc. 12. Pa3zpe3 onopHO# 30HbI IUNIUTHI C PACYETHBIM APMUPOBAHUEM
4.2. Pacuer NpOYHOCTH NPO(PHACTHIA HA CTAAUU 0ETOHUPOBAHUA
[IpuBenenHas TonmuHa OETOHA B MpeiesiaX BHICOTHI MpodHACTHIIA!
b+b 50+95.5
hy, = = = 29MMm.
28, 2%187.5
COop Harpy3ok:
Tabnuia 2
HopmaruBras | Koaddunment | Pacuernas
CocraB Harpyska, HaJeKHOCTH | Harpyska,
kH/m* Y, kH/m*
1. Ilpoduactun H75-750-0.8 0.11 1.05 0.12
2. beToH npuBeACHHON
TOJIIINHBI 3.6 1.2 4.32
3. MoHTa)kHast Harpy3ka npu 0.5 1.3 0.65
nojaye OETOHHON cMecH
06eToHOBOIaMU
Hroro 4.21 5.09

UTOOBI MCKIIOUUTH JOTIOJHUTEIbHBIA MPOTUO MPOPUIMPOBAHHOTO HACTHIA Ha
cTaauu OETOHUPOBAHMS, NEpela YKIAaAKoW OEeTOHHOW CMecH CieayeT YCTaHOBUTH
TEJIECKOITUYECKUE CTOMKM C ONOPHBIMM NOAYIIKAMH B cepeauHe mpoJiera. Toraa
pacueTHbIN TiposieT 1=2.7mM. B mpeamnosioxkeHuu, 4To MPOrud HACTUIIA HE MPEBBICUT
1/10 BBICOTHI CeYEHUs IUIUTHI, JOTOJHUTEIBHYIO Harpy3kKy OT COOCTBEHHOrO Beca

®12 A300 @12 A300 wae 150

CBEXKEYJI0)KEHHOI0 0€TOHA HE YUUTHIBAEM.
PacueTnas Harpyska Ha 750MM HIMPUHBI:

q=b*q,=0.75*5.09=3.818xH/m
MaxkcuManbHbIi H3rudaroIuil MOMEHT HaJl ONIOPON KpailHero nposera:

H3m.

Juct

Ne nokym. onnuce | Jata
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2 2 72
M = % = —3'8188 27" — 3.479kHm:;

o=~ =370 _ 134.85MTla < R, = 230MIla.
w 25.8

[IpounocTh oGecrneyeHa.
4.3. Pacuer Ha yCTOMYMBOCTH CTEHOK rO)poOB Ha ONMOpPax

3HadeHue MONEPEUHON CUIIbIL:

Q =0.5xky*qp*l*S, *yy; =05%1.218 x5.09 * 2.7 * 0.1875 = 1.25 =
1.962kH, roe

ki = 1.218 nns MHOrOmpoJI€THOTO HACTHIIA;

S, = 0.1875mM — mar ro¢poB HacTuUIIA;

Ym1 = 1.25 — kosdduimeHTt yciaoBuil paboThl HAacTUiAa HA IPOMEKYTOUHOU
orope.

Kputnyeckas momnepeuHas cuja, COOTBETCTBYIOIIas MOTEPE  MECTHOMU
YCTOMYMBOCTHU CTEHKHU rodpa:

n 0.021, 6\2\ _
Qup = @ * t,% [RynEs; (1 - 0.1\/;) (0.5 + t—) (2.4 + (%) ) = 0.15 *

n n

N 2
0.82/230 * 2.06 * 105 <1 — 0.1\/%) <0.5 + /0'00285°> (2.4 + (g) ) — 2636H =

2.636kH, rae
o — KO3 PUIMEHT 11 MPOMEKYTOUHBIX OTIOP;
t, — TOJIIIMHA HACTHJIA;
I, — paauyc ruba;
l, — pacueTHas mMpHHA OMIOPHI HACTHIIA;
0 — yron HakloHa CTeHKH Todpa B rpaaycax.
Q<Qyp, YCTOHMUNBOCTH CTEHOK ro(poB 0becIeyeHa.

4.4. Pacuer nporuda Hactujiaa

MakcuMallbHBIH TIPOru0 HACTHIA OT HOPMATUBHBIX HArpy30K HaXOIAUM TIO
bopmyie:

gnl* 3.158x270%
f=k,2—=0.0088 + ———
Egl 2%10°%114.9

dn = Quopm * b = 4.21 % 0.75 = 3.158kH /m.

[Tporu6 nactmia menee h,,/10=190/10=19mm.

JlomycTuMBIii poruo:

[f]=1/200=2700/200=13.5MMm

f<[f], TpeGoBanus kK HacTUIY MO Je(hOPMATUBHOCTH BBIIOJTHSIIOTCS.

= 6.43MM, rae

Juct
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4.5. Ilondop paboueit apmaTypbl

Pacuer BegemM Ha 1M mmpuHbl HacTuia. Torna 3HaYeHHs] pacHpeacsICHHBIX
Harpy3ok B k[la yrciieHHO paBHBI 3HAYEHUSIM TOTOHHBIX Harpy3ok B kKH/m.
[Inomanp ceueHnss HACTUIIA HA 1M IIUPUHBL:

Ap =21 =—"»x1=1333cm?,

Haiinem npenenbHy10 BBICOTY CKaTOW 30HBI O€TOHA!

0.8

0.8

ER = z =
1+ﬁ 1

€b2

s5oomss — 0.624 , rue

0.0048

€pp — OTHOCUTENbHASA AchopMalius OETOHA MPU CHKATHH VISl BIIAXKHOCTH BO3/1yXa
40-75%, dYTO COOTBETCTBYET CpEeAHEH MECSYHOW BIAKHOCTH HaAMOOJIee TEIUIoro

mecsa r.MoOCKBBI.

Es(n) — HAMOOIBIIAS M3 TIPEIEIBHBIX Ie(hOPMAIMI CTaIM HACTUIIA U APMATYPhI:

&, = 0.001068
Ry _ 270
Esel =F T Zu105

€s(n) = €sel = 0.00135
B IICPBOM HpI/I6JII/I)KCHI/II/I MNpUHUMACM PACCTOAHUC OT HUXHEU I'paHn HACTUJIA OO0

PaBHOJEHCTBYIOIIEH PACTATUBAONIMX YCHINHI paBHbIM 35MM. Torna

= 0.00135

hy=h-35MM=190-35=155Mmm.
Jl1st  HaXOXICHUS

MaKCUMaJbHOTO
paccuuTaeM IUIUTY KakK JIECATUIIPOJIETHYIO OalKy,

Harpy3Kom B Ka)JOM IIPOJIETE U BPEMEHHOM — Uyepe3 IpoJeT.

Sapysenme |

46

U3rudaronero MOMEHTa B TpoJjeTe
3arpy>KEHHYIO0 TIOCTOSIHHOM

46 46

" x

Puc. 13. PacueTHasg cxema

Wzm. | Jluer Ne nokym.

Tloamuce

Jlata
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koa¢ddunment npusenenus ag = — = ———— = 1.03.

HpOCKHI/Iﬁ BHYTPCHHHUX CHUJI HA OCb IIJIMTHI:

CTeHKax ro()poB C IBYMs YIOPaMH B KaXJI0M rogpe.

Sapysenme |
mopa My
Emvnst inveperns - kHM

Zy

Lx\ivmnnwoeymme 20736
MR ocyanmie 226313

Puc. 14. Dnropa u3rudarommux MOMEHTOB

MaxkcumalibHbI MOMEHT cocTaBiseT 22.7kHwm.

M 22.7
Ay = > = = 0.06516
Rpbh 14.5%1%0.155%%1000

f=1-1—2a,=1—-vV1I—-2+%0.06516 = 0.0674 < & = 0.624

[momane MpoI0JIbHOM apMaTyphl CIEAYET IPUHUMATh MOAEJICHHON Ha
Egt _ 2.06%10°

Eg 2%10°
TpeOyemyro npuBeIEHHYIO IUIOMIAAb PACTIHYTON apMaTypbl HAXOJAUM U3 CYMMBbI

Rybsx = y.RyAp + RGAS , rie
Ye = 0.4 — ko3 dureHT ycnoBuil paboThl HACTUIOB O€3 BBHIIITAMIIOBOK Ha

IR . =y
Al o Mo . R,
e S g 3 L RyA
: ~ ¥, R b b
<] x4 a7 / (=X ke gmen b el e i i e
|
L S ‘
£ e
<=| MC;, — veR,An
S | 1 =
* | 1  RsAs
1w R =V
An As x-:‘h,

Puc. 15. BHyTpeHHUE yCuiIus B IPOJIETHOM CEYEHUHU TUIUTHI

Juct
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A% — Rpbrho§—YcRyAn _ 14.5%100%15.5x0.0674—0.4x230%13.333
s R B 270

TpeOyemas momanb apMaTyphl:

A; = A% ag = 1.067 x 1.03 = 1.099cm? .

B 1M mmpunsl npodHacTUI UMEET % = 5.333 ro¢pos.

= 1.067cm?

VYcranaBiauBaeM apMaTypy AuameTpoM 12mm uepes3 rodp, Toraa pakruyeckas
MIPUBEJICHHAS TUIOIIA/Ib APMATYPhl COCTABUT HA 1M IIUPUHBI:

Ag =225 200 = 2224667 = 292.8um? = 2.928cm? > 1.067cM?;
Ha | rodp:
= few 2928y 549cm2,

S 7 5333 5.333
PaccrosiHrie a OT HUKHEH TPaHK HACTHJIA [0 [IEHTPa TSHKECTH apMaTyphl

Ha3HA4YaeM C yY€TOM MUHUMAJIbHOW BEJIMYUHBI 3aITUTHOTO CJIOS:
d 12
a= 20MM+E= 20+?= 26MM.
JI71s1 HaXOXKEeHUSI MaKCUMaJIbHOTO U3THOAr0NIero MOMEHTAa Ha OIIOPEe paccunuTaeM

TUTUTY KaK JECATUIPOJIETHYIO OaKy, 3arpyKEHHYIO TOCTOSSHHOM Harpy3Koi B Ka)J10M
IIPOJIETE U BPEMEHHOM — B IBYX KpallHUX IPOJIETaX U JAJEE YEPE3 MPOJIET.

Sapyseie |

4@ 48 468 468 468 468 468 46 46 48 46

Puc. 16.PacuetHas cxema

Juct
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Sapysenme |
ropa My
Exmoat ivep e - KH*M

Zy

Lxﬁm«wm»cmue 28,9401

aKCHMUTbHOE yoiie 22,6512

Puc. 17. Dnropa u3rubarommux MOMEHTOB

MakcumalibHbIN U3rudaronuii MOMEHT aJist 1M mmpuHbl coctaBiseT 28.9xHwm.
Hanee pacuet BeeM i 1 rodpa:

289 _ 5.419kHMm:

5333

As = 0.549cM?, @’ = 26MM H3 pacueTa apMaTyphl B IPOJIETE.

W3 npeanonoskeHusi, 4To pacTsaHyTas apMaTypa OyJaeT UMeTh AuameTp 12mm,
pabouyio BBICOTY CEUEHUS Ha3HAYaeM PaBHOM:

hg = h — 26MMm = 190 — 26 = 164MMm.

BBICOTy C>KaTOM 30HBI X HaXO0IuM M3 YPABHCHUA MOMCHTOB. Tak kak
SHAYUTCIbHAA 4aCThb HACTHUJIA OKA3bIBACTCA C)KEITOfI, €T0 BJIMAAHNUC HC YUYUTBIBACM !

5
b 3 | — Refly - oo
———— ——
| bf A
= t ==y [ =
L ol M Ry ..YcRyAn‘
X X, ____f___gl_h_ | B YeRyA
| N— = RuA,
< A x - —
1 ! '
A o RSCAS
LT | T T T T R
‘U AS x<hn b
b
Puc. 18. BHyTpeHHUE yCUIus B OIOPHOM CEYEHUU IIIIUTHI
(b +b) \ \
M =R, Tx(ho —0.5x) + R, Ag (hg — a’)
JIucr
K 1 06931925 19
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5419 =
14500 (0:05+0.0955)

x = 0.0208m.
N3 cyMMBbI IpOEKLHI CUJT HA OCh IUTMTHI HAXOAUM TPeOyeMyIo TUIOIalb
apMaTyphbl:
Rpbx + R,.A;  14.5% 5% 2.08 + 270 * 0.549
s R, B 270
[Ipuaumaem apmatypy nuamerpom 12mm ¢ marom 150mm ¢ hakTrueckon

MIPUBEJICHHOMN IIOMIaAk0 Ha 1 rodp:

1131 1875
= x —= = 1.37cM>.
1.03 150

x(0.164 — 0.5x) + 270000 * 0.549 * 10~*(0.164 — 0.026)

= 1.108cMm?.

4.6. PacueT NPpOYHOCTH IUIUTHI 10 HAKJIOHHBIM CEYEeHUSAM

Pacuernas ImonecpeyHaa Cujia:
qbl _ 8.83%0.1875%5.4

Q=" - = 4.47kH.
L] 2 ¥
ba '.d “y
S TN
_____ Y45 . : S— 1
C

Puc. 19. CxeMa ycuiinil B HAKJIOHHOM CE€YEHUHU

Q < 0.15R,(b + b )hy = 0.15 * 14.5 * 1000 * (0.05 + 0.0955) * 0.164 =
51.9kH.

YcnoBue BBIITOIHACTCS.

JI71s1 HaXOXKIEHUSI TIOTIEPEYHOT0 YCUIINSI, BOCIPUHUMAEMOT0 OETOHOM,
MIPUHUMAEM CaMbIi OMACHBIN YTOJI HaKJIOHA TpemuHbl 45°. Toraa ajivMHa nNpoeKIuu
HaAKJIOHHOTrO ceyeHus c=h=190Mm.

0.75Rp: (b+b)hy? 0.75%1.05%1000(0.05+0.0955)0.1642
Qp =~ - _ 0164 _ 16.22kH.

Q < Qp , IPOYHOCTH IUIUTHI TTO HAKJIIOHHBIM CEUEHUSIM oOecTieyeHa.

4.7. IIpoBepka NPOYHOCTH CHEINJIEHUS] HACTHJIA C 0ETOHOM

Juct
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Pacuer npodHOCTH CIIETUICHUS HACTHIA ¢ OETOHOM BEJIeM JIJI KpalHero mposjieTa
IUThL. Tak KaKk MpUMEHsIEMbIN HACTUI HE UMEET pUQPOB HA TTIOBEPXHOCTH, IPOBEPIEM
TOJILKO C€YEHHE ¢ HAMOOJBIITUM U3THOAIONIUM MOMEHTOM IO cXeMe Ha puc. 13:

M < Tynzy + VanRsAsZs, THE

M = M;,,b = 22.7 x 0.1875 = 4.256kHM - pacueTHbIil U3rubarmuii MOMEHT
Ha IMIMPUHY OJTHOTO rodpa;

T,,, — COPOTUBIICEHHE aHKEPHBIX YIIOPOB CABUTY OCTOHA,

Zyn, Zg — PACCTOSIHUS OT PAaBHOJCHCTBYIOIICH YCUIIHUS CKATHS B CEYCHUU TUTUTHI J10
PaBHOJICUCTBYIOIIEH YCUITUS PACTSHKCHHS B CCUCHUH HACTUIIA M CTEPIKHEBOUM apMaType
COOTBETCTBEHHO;

Van — K03bQUITUEHT yCIOBUN pabOThl aHKEPOBKU CTEPKHEBOU apMaTyphI.

B xayecTBe yrnopoB nmpuHUMaeM CTaa-00aThl fMaMeTpOM 12MM C pacueTHBIM
conpoTuBiieHHeM ctanu 6osta 400MI]a.

[TpubnxeHHO OpJMHATY IIEHTPa TSHXKECTH HACTHIIA MOKHO HAUTH 10 popMyie:

b
"+ b 92450

Torna, yuuTbiBasi OTHOCUTENIBHYIO BHICOTY CHKATOM 30HBI &, HAMICHHYIO JJIsI

MIPOJIETHOT'O CEUCHHS:

y=h = 48.6MM.

x = Ehy = 0.0674 * 155 = 10.4MM;
X 10.4
zn=h—y—>=190 - 486 - —— = 136.2mm;

X 10.4
z5=h—a~7=190 - 26 ——— = 158.8m.

bazoBas nnvMHa aHKEpOBKH cTepaKHEBOM apmaTypsl corinacHo CIT 63.13330.2012:
RgAg 270%113.1

lo,an = Rponalls  2.625+3.14+12 309mm, rae

Uy — IEPUMETP CEUYEHUS CTEPIKHS;

Rypona = MiN2Rpe = 2.5 %1 x 1.05 = 2.625Mlla, rue

11 = 2.5 — 1715 TOpsiYeKaTaHHOM U TEPMOMEXaHUUECKH 00paboTaHHOM apMaTypbl
NEePUOINYECKOTO TPODUIIS;

N, = 1 — npu nuamerpe apmatypsl d < 32Mm.

Tak kak L —h =2700 — 190 = 2510MM > 1y, = 309MM, ¥, = 1.

ConpoTHBIIEHNE aHKEPHBIX YIOPOB M0 YCIOBHIO cpe3a OonTa:

Tan1 = 0.64R,Agnngy = 0.64 % 400 * 113 * 1 = 28928H, re

md?® _ 3.14x122

_ _ 2 .
Agn = Yl " = 113MM* — o s MONEPEYHOro CEYSHUS CTaI-00JITa;

Ngn = 1 —4ncno cTaa-60aTOB B OJJHON HMXKHEH MOJIKE HACTUIIA.
ConpoTuBiieHHE aHKEPHBIX YIIOPOB IO YCIOBUIO CKAJIbIBaHUS OETOHA:

1 1
Tony = 780-29nanad2 /R,E, = 5o * 029 %1% 1%12°v14.5 % 30000 =

22034H, roe
Ys = 1.25 — xoaddunreHt ycnoBuit paboThl aHKepa;

Juct
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a=1npn%>4;

E, = 30000MIla — HayanpHBIN MOIYJIh YIPYTOCTH OETOHA.
Tan = Tanz = 22034H.
IIpoBepsieM ycioBue:
M < Tanzn + YanRsAsZs,
4.256KkHM < 22034 % 136.2 * 1076+ 1 % 270 * 0.549 = 158.8 x 10™* =

5.35kHM.

CLICHJICHI/IC HacTHJIa ¢ OETOHOM 00eCIIeU€eHO.

4.8. Pacuer mJMTHI HA MPOJAABJMBAHHUE KOJECOM ABTOMOOMJIS

Cornacno 1n.8.4.2 CII 20.13330.2011, mpu pacuere IUIUT NEPEKPHITUI Ha
IpOJABIMBaHUE HApsALy C PaBHOMEPHO paclpeiesieHHOW Harpys3koil Pt ciegyer
YUUTBHIBATh COCPENOTOYEHHBbIE HArpy3ku (Qf /2, mpuiioKeHHbIe Ha JIBE KBaJpaTHbIC
miomaaku cropoHoi 100 MM, pacnonokeHHble HAa paccTOAHUM 1.8M Ipyr or apyra.

[Tupamu et

npoAaBJIMBAHHA OT OBYX IINIOIIAJOK HEC IICPCCCKAKOTCA,

MO3TOMY

paccMmatpuBaeM ToyibKo 1 Tuiomanky. B 3amac mpoyHOCTH B pabOTy BKIIOYAEM TOJIBKO
cjioi 0eToHa, pacIoIOKEeHHbIN Hall HacTHwiIoM. Toraa hy=115mm.

Huwree orroforue nuparudsl npodalfanfosus

—

[

Pacyemasit KoHTLD

—

1

s 2

fo=155

Puc. 20. CxeMa Kk pacuery IJIMTHl Ha IPOJIaBIMBAHUE

HopmatuBHoe 3Hauenuwe cuibl Q=20kH, Torma pacueTHas mnpoaaBIMBarOLIas

CHJIia:

F=Qt*yf/2=20*2i=12KH;

Ap = uhy = 4 % (100 + 155) = 155 = 158100MM?, rze
U — IEPUMETP KOHTYpa PaACUETHOTO MOMEPEYHOTO CEUCHMUSI.

Usm. | JIuct

Ne nokym.

Tloamuce

Jlata
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IIpoBepsieM yciioBue:
F < Rpt * Ap;
158100

12kH < 1.05 * = 166KH.
1000

HpOIIaBJII/IBaHI/IH IUIATHI HC ITPOUCXOONT.

4.9. PacueTr miIMTHI HA PACKPBITHE TPEIIMH

Tak kak B HW)KHEHM 4acTH IIJIMTA 3allIMIICHAa OT IIoIladaHus BJIaru HpO(i)HaCTI/IJ'IOM,
pacucT Ha PACKPBITUC TPCIIUH B IIPOJICTC IIPOU3BOAUTDL HC Tpe6yeTC$[.

Pacuet Ha 06pa3zoBaHue TPELIMH HA OTMOPE.

MakcumanbHbIN W3rubarolMii MOMEHT Ha Onope Ha mupuHy 1 rodpa HaxoauMm
10 CXeMe, NMOKa3aHHOW Ha puC. 21, aHanoruyHoi puc. 16 11 HOpMaTUBHBIX 3HAYEHUI
MTOCTOSIHHBIX U BPEMEHHBIX Harpy30K:

Puopu = Pub = 4.13 x 0.1875 = 0.774xH /m;

Vpopm = Vub = 3.5 % 0.1875 = 0.656xH /m.

Puc. 21. PacueTHasa cxema

A\ AAH\_ _AAL\ %&\__/K /A”NQ_A /Afg\\ 1%4\\
\J,-r/ ~L IE) ~_1 \_NM \Jr/ \_I_/

248

Puc. 22. Dmropa u3rubarmmux MOMEHTOB

PacuetHbiii u3rubdaronuii MOMeHT paBeH 4.68kHwm.
Hanee pacuetrsl Benem corjacHo Tpeboanusam CII 63.13330.2012 Ge3 yuera
BIIMSIHUS CKATOTO HACTHIIA.

Ap = hypusbropp = 144 % 187.5 = 27000MM?;
Koaddunment npusenenus apMarypbl K OETOHY:

«105
B = 200 _ 6.667:

a=—=
Ep  0.3x10°

Areqg = Ap + a(Ag + AS) = 27000 + 6.667 * (137 + 54.9) = 28279MMm?;

Cpenusis mupuHa peodpa:

_ 504955 _ 72.75Mm:

b, =
* 2
Srea =75+ 7275+ (190 = 2) + 2255 4 6,667  (54.9 (190 — 26) +

137 * 26) = 2155697MM3;
Sre 2155697
Ve = Ar:z =y = 76.23MM;

Ve =h—y, =190 — 76.23 = 113.77mum;

Juct
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%753 2 * ’
Iy = 75 7575475 (113_77 _ 7?5) + 2 4 187.5 % 115 +

2
(76.23 — %5) = 65625314MMm*;

I, = A;(y, — a)? = 137 * (76.23 — 26)? = 345658Mm*;
I = Ay (V. — @)? = 54.9 x (113.77 — 26)? = 422926MM*;
Loa = I, + a( + I") = 65625314 + 6.667 * (345658 + 422926) =

70749464MM*;

_lrea 70749464 3
Wpi=v e 1.3 ——— 1206537MM°, Toe

y = 1.3 — ko puruenT BnusiHus GOpMbl cedeHUs (TaBp).
Mgy = Ry gorWyy = 220937 — 1 87kHM < M = 4.68KHM.

10°

TpebyeTtcs pacueT Ha MUPUHY PACKPBITHS TPEILUH.

R 18.5
Epreg = —22 = = 6607MIla;
’ Ebi,red 0.0028

Es 200000
Aq = = = 30.27:
1 By rea 6607 ’
E 2%105
Egreq = w_ == =25x 10°MIla;
o = Fsred _ 250000 _ o, 0,
S2 7 Eyrea 6607 i
A 137
U =25 = =0.0115;
bh,  72.75%164
A 54.9
> = = 0.0046;

Hs = bhy  72.75+164

N N a\ N
Xm = hy [\/(ﬂsasz + Us asl)z + 2 (:usasz + Us Asp h_o) - (:usasz + Us asl)] =
164 *

[\](0.0115 + 37.84 + 0.0046 * 30.27)2 + 2 (0.0115 * 37.84 + 0.0046 * 30.27 —) —

(0.0115 * 37.84 + 0.0046 * 30.27)] = 88.75MMm;

% 3
I, = @ = 16951839MMm*;
I = Ag(hg — x,,)? = 137 x (164 — 88.75)% = 77577 1mm%;
I = Ag'(x, —a)? = 54.9 * (88.75 — 26)? = 216172mm*;
Lieg =1, + Isag, + I ag; = 16951839 + 775771 « 37.84 + 216172 «
30.27 = 52850540mm*.

Hanpsixkenue B apmarype:

M(hy—X)Q& 4.68%(164—88.75)%30.27%10°
= M=)t = 201.7MITa.
Ired 52850540

[Inomane cedeHus pacTIHYTOro GETOHa:
Ape = b(h — x,,,) = 72.75 * (190 — 88.75) = 7366MMm?;

ba3oBoe paccTossHHE MeXIY TPELIMHAMU:

Iy = 052 d, = 0.5+ =2+ 12 = 323um.

Juct
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M¢ye 1.87

hy=1-0872¢=1-08* - =0.68.
Qere1 = P10203s =l = 14 % 1% 0.5 % 0.68 * ==+ 323 = 0.155Mm <
0.3MM.

[[lupuHa packpbeITUs TPEIIMH B OIOPHOM 30HE HE IPEBBIIAET JAOMYCTHUMBIX
3HAYECHUN.

4.10. Pacuer nporn0a mjiursl

BHyTpeHHHME YCHIIUS HAXOJIUM IO CXEeMe, MOKa3aHHOW Ha puc. 23, aHaJOTHIHOM
puc. 13 1 HOpMaTHUBHBIX 3HAYECHUH TTOCTOSTHHBIX M BPEMCHHBIX Harpy30K:

Puopu = Pub = 4.13 x 0.1875 = 0.774xH /m;

Vpopm = Vub = 3.5 % 0.1875 = 0.656xH /m.

Puc. 23. PacueTHasg cxema

Puc. 24. Dnropa u3rudarommux MOMEHTOB

Nzrubaronuit MomMeHT Ha onope paBeH 3.4xkHwm, B mponete — 3.65kHm.

Pacuer KPpUBU3HBI Ha OIIOPC:
HpI/IBCIICHHBIﬁ MOMCHT MHCPIHUHU OITOPHOT'O CCUYCHMUS ITJIIUTHI OBLT pacduTaH paHCC

—I,pq = 52850540MMm*.
D = Ep reqlyeq = 6607 * 52850540 * 10~° = 349.18xkHm?;

=P 22— 0.0097371m7 L.

D  349.18

; —
PacueT KpuBU3HBI B MpoJIETE:

IIrowazs 1 robpa Ay=250Mm".

HaxomuMm opauHaTy paBHOJCHCTBYIONMIEH CHJ pACTSOKCHHS B apMarype H

HaCTHUJIC:
_ aApyntAsa _ 1.03+250%48.6+54.9+26

T aAp+Ag 1.03%250+54.9
ho =h—y =190 — 47 = 143Mmm;
[IpuBeaeHHAs TUIOMIAAb PACTAHYTOM apMaTyphI:
A, = ad, + Ay, = 1.03 = 250 + 54.9 = 312.4mMM2.

A 312.4
s = —=—"——=0.03;
bhy,  72.75%143

= 44.6MM = 47MM.

Juct
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. Af (187.5-72.75)%115
Hr = bhy 72.75%143
TaBPOBOT'O CEYEHHS.

Xm = ho [\/(Hsasz + :uf\)z + 2 (:usasz +uf :Tfo) - (:usasz + :uf\)] =143 *

= 1.2685, rnue ,uf‘ — IUIOWIAJhb CBECOB IOJIKU

115
2x143

[\/(0.03 * 37.84 + 1.2685)? + 2 (0.03 * 37.84 + 1.2685 ) — (0.03 % 37.84 +

1.2685)] = 86.9MM;

+86 03
I, = 1875% = 41014682MMm*;

I, = Ag(hg — %)% = 312.4 = (143 — 86.9)% = 983188MMm*;
Lieqg = I, + I;ag, = 41014682 + 983188 * 37.84 = 78218531Mm*.

D = Ep reqlyeq = 6607 * 78218531 * 107° = 516.79kHM?;

1_M_ 3% _40070628m 1.
r D 516.79

HaxoauMm mporu6 IIuTh:

fm = fa + frc t faqa- TRE

le — MaKCHMaHBHBIﬁ HpOFI/I6 HAaCTHuJIa OT HOpMaTI/IBHBIX HarpySOK Ha CTaauu
YKHaI[KI/I 6CTOHHOﬁ CMCCH. PaBeH Hy.]_H'O, TaK KaK HpI/I 6eTOHI/Ip0BaHI/II/I B CepeI[I/IHe
HpOJIeTa TIJINTHI YCTaHaBHI/IBaIOTCH TCIICCKOIIMYCCKHUC HOHHOPKI/I;

fre — TpOrHO TUTMTHI OT TOCTOSHHOW W BPEMEHHON Harpy3oK Ha CTaauu
OKCILTyaTalluH,

fadd — I[OHOJIHI/ITeJIBHBIﬁ HpOFH6 IUIMTBL 3a CUYCT IIOAATIMBOCTH AHKCPHBIX
CBSI3CH.

fro = 4—58(%1) ~ 0.5 <r;,,) (:- 4—58)] lh> = | = 0.0070628 — 0.5 *

0.0097371 * (5 — =)| 5.42 = 18.5um.
8 48
Koadumment xectkocTu aHkepa:
€ =015*n,, *d*E, =0.15%1 %12 * 30000 = 54000MIIa * mm;

Mx*A 3.65%250%10°
= I = = 1.096MM.
(hg—0.5%)(YcAn+As)eq,  (143—0.5%86.9)*(0.4¥250+54.9)x54000

1 kA 1.5%1.096 _
= = = 0.002838Mm7 1, re
Tadd  0.75lhy  0.75%5.4%143

k'=1.5 — koappurueHT A5 KpakHUX TPOTETOB HEPA3PE3HBIX TUIHT.

1

Fodd = (radd) 812 = 0.002838 * 0.125  5.42 = 0.0102m = 10.2MM.

OKOH‘{aTeHBHO, HpOI‘I/I6 IIJINTBI COCTABUT.
fn=0+185+10.2 = 28.7mm.

JlonmycTUMBIN porud aJis nposieTa 5.4M COCTaBUT:

l 5400
[f1= 187.5 1875 28.8Mm.

Juct
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HpOI‘I/I6 IIATBI MCHBIIC OOITYCTUMOTO.

5. Pacyer npeaBapuTeIbHO HANIPAKEHHON 0AJIKM NePEeKPbITUS

PacueTHslit IIpOJICT Oankn paBE€H pPACCTOAHHUIO MCKIAY OCIAMH KOJIOHH,
YMCHBIICHHOMY Ha NIMPUHY CCUHCHUA KOJIOHHBI:

[=12—-04 = 11.6Mm.

Jis Toro, 4roObl Oaska OOJBLIOrO MpPOJETa YAOBIETBOpsIa TPEOOBAHUAM
AKCITYaTallMOHHON MPUTOJHOCTH, BBITOJHSEM €€ MPEeJBAPUTENIbHO HANpPsHKEHHOM.
TexHonmormyeckuil mpouecc H3rOTOBIECHUs OalKU COCTOMT B CIEAYIOIIEM: JBa
AJIIEMEHTa TaBpPOBOI'O CEYEHUS BHITMOAIOTCS HA CTEHJE C MOMOIIbIO CUCTEMBI TPaBepC
YCIIOBHO PaBHOMEPHO pacIpeiesieHHON Harpy3koil. TaBpbl cBapUBalOTCS B U30THYTOM
MOJIOKEHUH IO MPUMBIKAIONIMM KPOMKaM, MOCJIE Yero Harpy3ka CHUMaeTcs. Toplibl
Oanku 00pabaThIBatOTCs, IPUBAPUBAIOTCS ONOPHBIE pedpa.

1)

2)

3)

Puc. 25. TexHonorusi npeABapUTEIbHOTO HAMIPSKEHUST OaIKu
5.1. lloxOop ceuenust

IIpunumaem cranb mapku C345, Ry, = 320MIla.
PacueTHas moroHHas Harpy3ka Ha OaJKy:

K 1 06931925
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q = qpb = 8.83 * 5.4 = 47.682kH /m.

2 11 62

M = % = % — 802.01kHMm.

w =M _ 80201x1000 _ 5546 59cMm3,
Ry 320

VY CII0BHIO IIPOYHOCTH yIoBIeTBOpsieT AByTaBp 6061 ¢ W=2656¢cm’. TIpoonbHOit

paspe3kor maHHoro mnpoduias nonosam mnonydaroTcs TaBpel 30BT1. Iloatomy
dbopmupyem mnpenHanpsbkeHHyro Oanky u3 aAByx TaBpoB 30BT1. I'eomerpuueckue
XapaKTEPUCTHUKU TaBpa:

h=293cm, b=23cM, s = lom, t = 15.5¢M, A = 65.87cm?, I, = 5199¢cm?, Wi min =
233. 1CM3, Wi max = 743.2CM3, Zo = 7CM.

Macca noronnoro metpa — 51.71kr. Torna noronHast Harpy3ka oT COOCTBEHHOIO
Beca OasKu:

HOpM __ -3

q. =2mg=2%5171%9.81%107° = 1.015kH/m;
qec = Vaqp 7" = 1.05 x 1.015 = 1.066kH/m;
C ydetroMm coOCTBEHHOI0 Beca Oalku pacyeTHasi Harpys3Ka:
q=q +q.=47.682 + 1.066 = 48.748kH/™m;
HopmaTuBHBIE IOCTOSIHHAS M BpPEMEHHAS! Harpy3KH:
Py =Py b+ g =413 %54+ 1.015 = 23.317kH/m;

c

vy =V, b =35%54=189kH/m;
5.2. Pacyer Harpy3ku npeaBapuTeJIbHOr0 HANPSIKEHUS

I[anee HHACKC «11» 0o003HavaeT XAPaKTCPHUCTHUKY CCUCHUA OJHOI'0 TaBpa, a
HHACKC «b» — XAPaAKTCPUCTUKY COCTABHOTO CCUCHUA N3 ABYX TaBpPOB. Berauciaum
IrCOMCTPHUUICCKHUC XAPAKTCPUCTUKU COCTABHOI'O CCUCHUA!

I, = 2(I;, + App(h — z9)?) = 2 % (5199 + 65.87 * (29.3 — 7)%) = 75911cm*.
Wy =2 =22 = 2590.8cu°.

Paboty Ganku Ha CTaauu NPETHANPSIKEHUS MOXKHO MPEACTaBUTH CIEAYIOIIUM
00pasoM: K KaXJIOMY TaBPOBOMY OJIEMEHTY MPHUKIAIbIBACTCA HArPy3Ka (ppegs
AJIEMEHTHI MOJy4aloT Mporud W HadaiabHble HanpsbkeHus. CHSATHE HArpy3Kd IOCie
CBapKM DPaBHO3HAYHO TPUIIOKEHHUIO K COCTABHOMY CCYCHWIO HArpy3Kd 2(upe, B
MIPOTUBOINOJIO)KHOM HampaBiieHud. (OCHOBBIBAasICh Ha OINHWCAHHOW JBYXCTaJAUHHOU
pabote, moxdepeM BEINYMHY HATPY3KH MPETHANPIKEHUS (e, TAKOU, YTOOBI TIPOTHO
0ayku mocie npeaHanpsHkeHus: ObLI paBeH ee Mporudy OT MOCTOSHHBIX HArpy3ok. B
TaKOM CJIydae MOcCje YCTPOMCTBA MOHOJUTHOM TUTUTHI U CTSDKKU Oasika 3aiMeT CTPOro
TOPU3OHTAILHOE TOJIOXKEHUE. J[OMOMHUTEIbHBIN MPorud OyAET CO3/1aBaThCA TOJBKO
MOJIE3HOW HArpy3KOM.

VYpaBHEHHE paBEeHCTBA MPOTUOOB:

5 anpegl4 5 qnpe;[l4 5 p,l*
B = — ——, nociie NpeoOpa3oBaHus
384 Elp 384 Elp 384 EI,
_ b _ 23.317 _
qnpeg Iy T 7se_, T 1.85KH/M_
Im 5199
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5.3. IIpoBepka NMpoYHOCTH OAJIKH

Tak kak mpegHAnpsDKCHUE pasrpykaeT KpalHWE BOJIOKHA OallKW, TIPU TPOBEPKE
UX MPOYHOCTH HCTOJIB3YEM PACUCTHOC 3HAUCHUE HAMPATAIONMICH HArpy3KH ¢ y4eTOM
€r0 BO3MOXHOT'O HEOJIAarOMPHUATHOTO OTKJIOHCHHSI B MEHBIITYIO CTOPOHY:

Anpen,p = Gnpey * 0.95 = 1.85 % 0.95 = 1.758kH /m.

MOMEHT mpeTHANIPSKCHUS:

Aupeppl®  1.758%11.62
Mypen = “pegp = = 29.57kHwm.

CxuMmaroliiee HarpsiKeHue B HUkHel ¢puope 0anku 1mocie u3roToBICHHUS :

Mupe 2Mppe 29.57 | 2%29.57
Cnpen = — o+ 0 = (— ) * 1000 = —16.96MTla.
Win,max Wp 7432 2590.8
Hanpsikenue B HUkHEW pubpe Ha cTaauu SKCIUTyaTalluu:
M 819.94
0=—+ Oypey = —— * 1000 — 16.96 = 299.52MIla < R, = 320MIla, roe
W PEA 25908 y
12 48.748+11.62 . o
M =4 = B _ 319.94kHM - pacyeTHbIN U3rudaroNINil MOMEHT.

8
I[JISI IMPOBCPKHU HOPMAJIBHBIX H KAaCATCIbHbIX HaprDKeHI/Iﬁ B CCPCOANHC CTCHKH U

pacuera CBapHOI'O IIBAa MCIOJIb3YEM PACUETHOE 3HAUYECHUE HAIPSTarolleld Harpy3KH C
YUYETOM €r0 BO3MOKHOI'O HEOJArONPUATHOT O OTKJIOHEHHUS B OOJIBIIYIO CTOPOHY:
Anpen,p = Gnpey * 1.05 = 1.85 x 1.05 = 1.94kH /m.
MoMmeHT npeaHanpsKeHus:

Aupeppl®  1.94%11.62
Mypen = “pegp = = 32.63kHm.

MaxkcuMaJibHOE HaIIPAKCHUC B TaBPC IMOCIIC BBITHOA:

Oupen = 2 = 2293, 1000 = 139.99MITa < R, = 320MITa.
Wimin  233.1

KacaTenbHble HaNpsKEHHs] B CEPEAMHE CTEHKU OT CHATHUS MPEIHANPATAIONIEN U
NEUCTBUS DKCIUTyaTalMOHHOW HAarpy3ok cymmupyrorca. I[loatomy kacaTtenbHbIE
HAIPSDKCHUST BBIYMCISIEM OT JICHCTBUSL CyMMAapHOW HArpysku 2qupe, +q. Ilpu

BBIYHCIJIICHHUU HOHepeqHOﬁ CHUIJIBI pvaeTHBIﬁ IIPOJIET COCTABIIACT 12Mm:
(anpe;{+Q)l _ (2%1.94+48.748)*12

Q = » > = 315.77kH;
= L _ HITTO87HEI3T), 10 = 61.1MITa < 0.58R,, = 0.58 * 320 =
Ips 75911%1
185.6MIla.

Tak Kak BEpXHMM CXKaTbIil MOSC PACKPEIUIEH >KECTKHUM IUCKOM IEPEKPBITHS,
pacder Ha OOUIYI0 YCTOMYMBOCTH OajJKHd HE MPOU3BOAMM. Tak Kak TaBphl MPOKATHBIE,
MECTHasl YCTOMYMBOCTD MOJIOK U CTEHKH oOecredeHa.

Bce ycnoBust pOYHOCTH U YCTOMYMBOCTH BBITTOIHSFOTCS.

5.4. Pacyer cBapHOIro mBa 0aJIKu
JlJisi aBTOMaTU4eCKON CBapKu BbIOMpaeM cBapouHyro npoBosioky CB-10I'A mo

I'OCT 2246 nox ¢parocom AH-17-M no I'OCT 9087.
Ryr=215Mlla, Ry, = 0.45R,, =211.5MlI]a.

H3m.

Juct

Ne nokym.

Tloamuce

Jlata

K 1 06931925

Juct

29




Jlist aTomatuueckoi cBapku Be=1.1; B, =1.15.
Bf wa = 2365MH3,

B, Ry, = 243.225MIla, pacuer Beaem 10 Pr Ry
s _ 185.6%10

2BfRwiYwfYe  2%236.5%1x1
KareTsl AByX CBapHBIX IIIBOB, COCIMHSIOIINX TaBPOBBIC JJCMCHTBHI, Ha3HAvYaeM

kf = = 3.92MM = 4MM.

PaBHbBIMHU 4MM, 9TO COOTBCTCTBYCT MUHHMMAaJIbHOM MX BEJIMUYMHE Ipu aBTOMAaTUYECKOM

CBapKE 3JIEMEHTOB TOJIIMHON 10MM.

5.5. IIpoBepka nporuda npeaHanpsKeHHOH 0AJIKHU

Kak Obuto oTMeueHo paHee, Mporud® OalIku BBIYUCISEM OT JEUCTBUS TOJBKO

BPEMEHHOW Harpy3KH.

f= 5 vel* 5 18.9¥11.6*x1000

384 EI, 384 2.06%75911
JlonmycTuMblii poruo:

L= 190 _ 46.4mm.

[f1=+
f < [f], Oanka yaoBiaeTBOPSAET DKCILTyaTALIMOHHBIM TPEOOBAHUSIM.

= 28.5MM.

T 250 250

6. Ilon0op cevenus O6anoK

[lo pacuetHbiM coueranusiMm ycunuii B [IK JIMPA-CAIIP mnomoGpans

JBYTaBPOBbIE OAJIKM C MapajuieabHbIMU Ipansamu nojok no 'OCT 26020-83:

Jns nponera 5.7m — 40b2;
st pamn — 4062 u 3062 (cm. rpaduyeckyro 4yacTh)

Juct
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7. Ilog0op ceveHUst KOJTOHHBI

[TonGop cedenust konouusl Mo PCY Takxke ocymectsieH aBromarnuecku B 1K
JINPA-CAIIP:
moﬁpaﬂﬂueceqeunn (CT.

Cxema

TeKyLLME CEUEHUA MogobpaHHele ceueHa

Mpoduns Crans *
T B 2 AeyTaep 40K 1 (Konoxna) pod |

120K1 18Mc
120K2 18Mc
123K1 18Mc
1232 18Mc
126K1 18Mc
126K2 18Mc
126K3 18Mc
130K1 18Mc
130K2 18Mnc |

WD sl o b L R e

=
(=]

130K 3 18nc
135K1 18Mc
135K2 18nc
135K3 18nc
140K 1 18Mc
I40K2 18nc

-
R e e e
L T

Puc. 26. Ilono6panubie ceyeHus
Kononns! nByraBpoBsie 40K2 nmo 'OCT 26020-83.
8. Ilox0op ceueHust pacnopok U cBsi3eil

Ceuenue pacrnopok BbiOMpaem u3 ycioBusi ruOkoctu A<80. PacueTHas anuHa

pacnopku — 5400Mm.

I 5400
[ =—=——=67.5MMm.
A 80

Bri6upaem npodunb rHyThId cBapHOM KBajpaTHbIA «Monogeuno» 180x5mMm 1o
I'OCT 30245-2003, umeromuii paguyc naepuuu i=71.1Mm.
Ceuenue cBsa3ed mnoaOupaeM U3 YCJIOBUS MaKCUMaJIbHOW THOKOCTH JJist

pacTsaHyThIX cBsizeit A<300. PacueTHas njvHa camoil JUIMHHOU CBSI3U — 7485MM.

., L 7485
i =—-=——=24.95MMm.
A 300

Breibupaem yronok paBHonosounbli 140x9vmm nmo ['OCT 8509-72, umeromuii
MUHUMAJIBHBIN pagnyc UHepUUU i=27.9MM.

9. Pacuer y3.10B

1) OnopHBI# y3en NnpeaHanpsHKeHHOW Oanku. B CBs3M ¢ BBICOKUMU 3HAYCHUSIMU
Harpy3oK " Jijisi 60jiee 4eTKOM nepeiaun yCWIHNS Ha KOJIOHHY BBITMIOJHSEM CTBIK Yepes

OIOPHOE PEOPO U3 JIUCTA.

Q= q;l = —48'7‘;8*12 — 292.49kH:;

Juct
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TpeOyemas TomnmuHa pedpa OaJIKU U3 YCIOBUS CMSTHUS:
= _Q _ 29249+1000

Rpb 351%250

Tonmuny pebGpa HazHayaeM U3 ycloBUs cBapuBaeMocTd 16Mm. Tommuny
OMOpPHOTO CTOJMKA HAa3HAYAaeM C YYE€TOM HAJIWYUA IOJUYPETAHOBOM MPOKIAIKU
TOJIIIMHOW SMM paBHOU 25MM.

Karer ¢mnanroBoro mmBa cTojgnMKka Ha3HayaeM MHUHUMAJIbHO JOMYCTHUMBIA — SMM.
st cranu C255 u pydHOU CBApKU 3JIEKTPOAOM D42:

sz 077 Bz = 1.

Br Ry =0.7*180=126MIla;

B, Ry, = 1*166.5=166.5MI]la, pacueT BegeM 1o B¢ Ry

= 3.4MM.

HeoOxoaumas utvHa 111Ba:

292.49%1000
W= ¢ + 10MM = +10 = 243Mm.
2BfRwrkfYwrYc 2%0.7%x180x5x1+1

ly, = 245MmMm.

2) OnopHbiii y3en 6anku nox pammnoil. CBOOOIHOE ONMMpaHUE OCYIIECTBIIsIEM Ha
TaBpoBbId cTOMK. C moMmomiplo KoMmMaHnbl «Harpy3ka Ha ¢parMeHT» HaxoIuM
nonepeuyHyr cuiy Ha omope — Q=166.58kH. Pe6po npunumaem TommuHoun 10MM.

I[JII/IHy IUIOIIAAKH OIIMPAHHA HAXOAUM U3 YCIOBUA CMATHUA CTCHKHU OaJIKH:
Q _ 166.58+1000

Ryt 351%7.5
Karer ¢nanroBoro mBa BepTUKaJIbHOIO pedpa Ha3HAYaeM MHHUMAIbHO
JOMYCTUMBIA — 4MM.

HeobOxoaumas utvHa 111Ba:

166.58+x1000
=—2 4 10mm = +10 = 176Mm.
2BfRwrkfYwrYc 2%0.7%x180x4x1+1

l,, = 180MM.

= 64MM.

Ly

3) Pacuer y3ma mnpumbikaHusi cBszed. TommmHa QacoHKM U3 yCIOBHS
cBapuBaemoctu 8MM. 1o ganubiM PCY MakcumansHoe ycuine B cBsizu — 80.2kH.

Karer ¢manroBoro 1mBa BepTHUKaJIbHOrO peldpa Ha3Ha4YaeM MHHUMAaJIbHO
JOMYCTUMBIA — 4MM.

Heob6xoaumas ayuHa 1mBa mo oOyIiky:
N(b-2zy) _80.2%1000%(140—37.8)

w = + 10MM = + 10 = 127MM.
bBrRywrkfYwrYc 140%0.7+180%4+1x1
HeobOxoaumas UiMHa 1IBa 10 Hepy:
Nz 80.2x1000%37.8
Ly = . + 10MM = + 10 = 53mm.
bBrRywrKfYwrYc 140%0.7+180%4%1%1
l,, = 180MM.

4) CThIK KOJIOHH Ha HakJaJkaxX. PacdyuTeiBaeM CTHIK KOJIOHH Ha ypOBHE 3 STaxka
Ha oTM. +6.500. PacuetrHoe couetanue Harpy3ok (PCH) nns pacuera crbhika

Juct
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COCTAaBJICHO M3 MOCTOSHHOW Harpy3Ku C MOHUXAIOUUM KO3 (UIIMEHTOM Ha/IeKHOCTH
o Harpy3ke 0.9, craTuuecKkoil U MyJbCallMOHHOM COCTAaBJISAIOIINX BETPOBOM HArpy3KH,
YTOOBI TOOMTHCS KOMOWHAIMM MHUHUMAJIBHOW MPOJOJBHOW CHUIIBI U MaKCHUMAaJIbHOT'O
M3ru0Aa0IEro MOMEHTA B KOJIOHHE.

MosaraN
Evngsmvepen - kH

Puc. 27. Mo3zauka N g PCH

E ] s s 10 10 10 s ] ]
883 712 6.2 -55.1 441 EN] 21 -1 0619 0619 1 21 331 4.1 5.1 619

1
Mosama Mz
Ensmvepens - kH

Puc. 28. Mo3zauka M g PCH

Jlist konouHsb! 3-r0 3Taxka N= -775.85kH, M=57.66xHM.
Haxoaum BBICOTY C)KaTOM 30HBI X U3 CYMMbl MOMEHTOB OTHOCUTEIBLHO HAKIAJAKH
(TpaHu KOJIOHHBI):

Juct
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X

NZ+M =Rybx(h—5);

775.85 + = + 57.66 = 240000 + 0.4 + x (0.4 — ),

x=0.0056Mm.

YCI/IJII/Ie, BOCIIPUHHUMACMOC HaKJIQJIKOM

N, = Ry,bx — N = 240000 = 0.4 * 0.0056 — 775.85 = —238.25kH.

Ycunue OTPUOATCIIBHOC, 3HAYUT HAKJIAIKU HC pa60TaIOT Ha PacCTAXKCHUC.
Haxnanku YCTaHaBJINBACM U3 KOHCTPYKTUBHBIX COO6pa}KCHHﬁ.

5) Pacuer ankepubix OontoB. M3 PCH, onucanHoro BbIllle HAXOAUM PAacuETHbIE
yCWIHS B KOJIOHHE | sTaxa:

N=-920.73xH, M=36.42xHwm.
OKCUEHTPUCHUTET MPOAOJIBHOU CHIIBI:

M 36.42
e=—= = 0.0396Mm = 3.96¢cMm.
N 92073
SnpoBoe paccrosiHue:
w 3207
p=—= = 15.2¢cm.
A 21096
e<p, TMOATOMY aHKEpHbIC€ OOJThl YCTAaHABJIMBAEM II0 KOHCTPYKTHBHBIM
COOOpaXKEHUSM.
Jlucr
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