3apauya C1

CocraBHas IIOCKass KOHCTPYKLHUS COCTOMUT W3 JKECTKOIO YrOJIbHUKA M CTEPXKHS,
koTopble B Touke C ymb0O coeamHeHbl BHYTpeHHUM ImapHupoMm (cxemsl 0-5), mubo
CBOOOJTHO OMUPAIOTCS IPYT Ha Apyra (cXeMbl 6-9). BHenmmHUMYU CBA3SIMU, HAT0KEHHBIMU
Ha KOHCTPYKIIMIO, MOTYT OBITh HETIOABM)XHBIN [UJIMHAPUICCKUN IIapHUP, TOIBUKHBIN
UUWJIUHAPUYECKUN IIApHUP, XKECTKas 3aJ€Ka, HEBECOMasl CTEp)KHEBAsk OIopa, riajakas
IUIOCKOCTb, Ha KOTOPYIO CBOOOJHO oOmupaeTcss KOHCTPYKIUS. CXeMbl KOHCTPYKIIHM
npusesieHsl B Tabnune 1.

Ha Kakaylo KOHCTPYKIMIO JIEHCTBYIOT: mapa cul ¢ MomeHToM M (kH -m),

PaBHOMEPHO pachpejesicHHass Harpy3ka HWHTEHCUBHOCTU (] (KH / ]I/l) A JIBE
cocpeoToueHHble  cuibl ki (KH) i=1,.4. UYwucneHHsle 3HA4YEHHSI, MecCTa

NPUIOKEHUS U HAPaBJICHUs] HATPY30K NpuBeAeHbI B Tadmule 2.

Tpebyetcs ompenenuts peakiyu omnop 4, B (4, B, D mns cxem 0, 3, 7, 8) u
JABJICHUE BO BHYTpPEeHHEH CBsI3U C COCTAaBHOW KOHCTPYKIUU.

BapuanT 3aganus BeIOMpaeTcs 1O TOCIAEAHWM JBYM IMdpam 3a4eTKu:
npeanocieansas nudpa — Homep cxembl (Tabmuua 1), mocnenusas uudpa — HOMED
ycinoBust (Ta6muma 2). Hanpumep: Ne091365, cxema — 6, ycioBue — 5.

Tabnuua 1. Cxembl KOHCTPYKITUI

A
o
H B
W
=]
oy
. f
bW
£ oKk BPAD M
Jd b 2a l'?
Cxema 0 Cxema 1

Cxema 2 Cxema 3




Cxema 4

Cxema 5

Cxema 6

Cxema 7

Cxema 8

Cxema 9




Tabmuua 2. icxoaHble 1aHHbIE (YCIOBHS HATPY>KEHUS TSI CXEM)

COCpCI[OTO‘IE?HHBIe CHJIBI

= F, =10 kH F, =20 kH F; =30 kH F, =40 xH Pacnipenenennas Harpyska
= = E - - o q=20xkH | m
g S §* f ﬁ" ‘5_ &
5 8 o oy 0y f A
>~ = as}
2 = |2
§ Touka Yron Touka Yron Touka Yroxn Touxka Yron YyacTok
npuno- | HAIOHA | pyypo- | HAKIOHA | pyypo- | HAKIOHA 1 pyppo- | HAKIOHA | parpy- Hamnpasnenue
KEHUS alo KEHUS azo KEHUS a3° KEHUS a 40 KEHHUSA
0 0,1 40 K 60 _ _ H 30 _ _ CL Ha ropu3oHTaIbHEIX
ydacTKax
1 0,2 50 _ _ L 60 _ _ E 30 CK Mr
2 0,3 60 L 15 ~ ~ K 60 ~ ~ AE Ha BEPTHKATBHBIX YHaCTKaX
3 0,4 70 _ _ K 30 _ _ H 60 CL ==
4 0,5 80 L 30 _ _ E 60 _ _ CK
5 0.1 40 L 75 K 30 AE Ha HaKJ'IOHI-I-BIX y4acTKax
6 | 02| 5 | E 60 B B K 75 B B cL y
7 0,3 60 _ _ H 60 L 30 _ _ CK
8 0,4 70 _ _ K 30 _ _ E 15 CL %
9 0,5 80 H 30 _ _ _ _ L 60 CK




Yka3zanus k pemenuro 3agauu Cl1
DTO 3a/1aya Ha PaBHOBECUE CUCTEMBI TEJ, HAXOASIIUXCS MO JEHCTBUEM IIIIOCKOMN
cucteMbl cuil. [Ipu ee pemieHnr MOXHO WIM pacCMOTPETh CHadajla PaBHOBECHUE BCEHU
CHUCTEMBI B II€JIOM, a 3aTE€M PAaBHOBECHE OJHOTO W3 TEJl CUCTEMBI, U300pa3uB €ro
OTAEIBHO, WIH K€ Cpa3y PaCwWICHUTh CUCTEMY M PACCMOTPETHh PABHOBECHE KaXKJIOrO U3
T€J B OTAEIBHOCTH, YUTS [PU 3TOM 3aKOH O PABEHCTBE JIEUCTBUS U MPOTUBOICUCTBUSI.

Pasnoxenune BCKTOpPAa CHUJIbI HA COCTABJIAOIINC!
L

£

0 +P X
P=P,+P,
P, =Pcosa
P, =Psina

HpOGKHHI/I BCKTOpPAa CHJIbI HA OCH KOOPpAHWHAT:
+P, =+Pcosa

- Py, =-Psina

HpOGKHI/IH CWUJIbl HAa OCb ITIOJIOKUTCIIbHA, €CJIM HAIIPAaBJICHUC BCKTOpA CHUJIBI U OCHU
KOOpAMHAT COBHIAAAIOT, IHPOCKOWA CHIIBI Ha OCbhb OTpHULATCIbHA, C€CJIM HAIIPpaBJICHHC
BCKTOpa CHJIBI U OCH KOOPAWHAT ITPOTUBOITIOJIOKHEI.

MOMEHT CUJIbI OTHOCHUTEIHLHO 3aJaHHOTO LEHTpAa.

¥

*

D: [ X
Mo(P)=+P-h=%P,-h, P, -h,

MoOMEHT paBeH NPOU3BENCHUIO CHJIBI HA IUIEYO — KpAaTYaWlllee pPacCTOSHUE OT
LEHTpa A0 JIMHUU JEWCTBHS CWIbl (NEPHEHAMKYJSAP Ha JIMHUIO JEUCTBUS CHIIBI).
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MOMEHT pPaBHOJIECUCTBYIOLIEH CHJIBI PABEH CYMME MOMEHTOB €€ COCTAaBIISIIOLINX
(Teopema Bapunbona). [1neun cuin:

h=0A, OALP
hy=BD, BD.LP,
hy=BC, BC.LP

3HaK MOMEHTa HOJIO)KPITCJII)HBIﬁ, CCJIn CHJIa BpalacT IIPOTHUB 4acoBOM CTPCIIKH
BOKpPYT BBI6paHHOFO LHCHTpa, U OTpPIHaTCJIBHLIﬁ, CCJIn CUJIa BpallacT IIO 4acOBOU
CTPCIJIKC.

YpaBHEHUSI paBHOBECHS [l IPOU3BOJIBHOM IIJIOCKOM CUCTEMBI CUJI UMEIOT BUJ:

ZPXi =0 ,
>R, =0;
ZMO(ﬁi):O

Pyi » Pyi - IpoeKIMHK cuibl P, Ha ocu koopauHat X, Y; O — IpOU3BOJIbHAS TOUKA.

T.e. CyMMBI NpOEKIMH BCEX CHJ Ha B3aMMHO IEPHNEHIMKYJSIPHBIE OCH M CyMMa
MOMEHTOB BCEX CUJI OTHOCHUTENIBHO IPOU3BOJIBHOTO EHTPA PABHBI HYJIIO.

BHemraue cBsi3u (OMOPHI) U UX PEAKIUU:

1. HenoaBwKHBINA UIMHIPUICCKHUHN ITAPHUP

YA  Ra RA=XA+Ya

3. XKecrkas 3amenka



4. CreprkHeBas onopa
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5. HI[GEUIBHO T1agkas IJIOCKOCThb
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BHyTpeHHME CBS3U U UX PEAKIUN:

1. BHyTpeHHUII mapHup




2. CreprkHHU, OTIUpAIOLIHECs IpYT Ha Apyra (TpeHue OTCYTCTBYET)
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IIpumep peienust 3ax1a4u
Jma  cocTaBHOW KOHCTPYKIIMH, COCTOSIIEM W3 YrOJIbHUKA W CTEPKHA,

CKPCINICHHBIX BHYTPCHHHM MIIAPHUPOM, OIIPCACIUTL PCAKINN CBHBGﬁ, BBI3BAHHBIC
3aJaHHBIMH HAT'PY3KaMHU. o
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Pucynoxk 1. PacueTHas cxema KOHCTpYKIUA
Hcxonubie faHHbIE:
a=0,5 m; M=100 «H m; F1=40 xH; a;=60° mouka npunosxcenus E; F3=20 xH;

0o3=30 % mouxa npunosxcenus K; Q=50 kH/m,; yuacmok oeticmeaus nazpysxu CL.

Onpenenuts: Peakiiuu B HEMOABMIKHOM IIapHUpe A, crepxHeBoi onope D, peakuuro,
JNEUCTBYIOIIYI0 CO CTOPOHBI BEPTUKAIBLHOM IMOBEPXHOCTH Ha CTEPKEHb B TOUke B,
JaBJIeHHE BO BHyTpeHHEM mapHupe C.



Pentenue

PaBHOzEHCTBYIOIIAs pacipeIeICHHOW HATPY3KH :
Q=qlc =q-4a =50-4-0,5=100 xH;
CocraBisomume pacupeieIeHHON Harpy3KH:

Q, =Qcos30° =86,603xH,;

Qy = Qsin30° =500«H,;

Cocrasisomue cocpeOTOUYEHHBIX HATPY30K:

Fix = F,€0s60° =200xH; F, =F; sin60° =34,641xH;

Fsx = F3€0s30° =17 321xH; F3, = F3sin30° =100xH

COCT&BJ’IHIOHII’IC pCakuuun CTCp)KHCBOﬁ OIIOPLI:
NDX = ND COSGOO = 0’5ND;

NDy = ND SII’IGOO ngD :0,866ND
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Pucynok 2. CxeMa cun [1Jisi KOHCTPYKIHAH B LIEJIOM

KoncTpykiuio pazoObem Ha JBE YacTH 10 BHyTpeHHeMY mapHupy C.

VYpaBHeHUs paBHOBECHUS JIEBOI MOJOBUHBI (CTEPIKHS):

SP, =0 = -Yc -Q, =0;

>Mc(P)=0= M —Ny8acos30° +Q2a=0

VYpaBHeHUs paBHOBECHUS MTPaBOil MOJOBUHBI (YTOJIbHUKA):



SP, =0 = Y, +Yn+Np, +Fy —Fy =0;
>MA(R)=0= —X{10a-Yi8a~Np,6a+Np,10a+ Fy,10a - Fyl0a+Fy 2a=0
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Pucynoxk 3. Cxemsl cuil 17151 IpaBoil (CTEp>KEHb) U JIEBOM (YTOJIbHUK) YacTel
KOHCTPYKIIUU

[TonydeHa cucTema mecTy ypaBHEHUH paBHOBECHSI OTHOCHTENBHO IECTH HEM3BECTHBIX
peakumii cBszert (X = X,  Yi=Ye).
OmpenensieM HEM3BECTHBIE PEaKIMU CBSI3CH:

B :M+—Q2a:57 735 kH,
cos 30°8a

Xé :XC :QX _NB :28,868 KI_I,
Yé :YC :—Qy :_50,0 K[{,

—XC10—YC8—§ND6 +05N 10+ Fyy 10— F3, 10 + 5, 2=0

\ 7 Xc10-Ye8 1+ Fyy10 - Fa 10+ Fyy 2
0 (33-5)
NDX :O,SND :403,053 K]{,

=806,107 xH,




OTpI/IHaTeHBHbIe 3HAKH1 HeKOTOPBIX peaKuHﬁ YKaBBIBaIOT, qTO 120, ¢ HNCTHUHHOC
HaIpaBJIEHUE MPOTUBOIIOJIOKHO HAMPABIECHUIO, BRBIOPAHHOMY Ha YEPTEXKE.

CocTaBUM NMPOBEPOYHOE YpaBHEHUE ISl KOHCTPYKLHHU, HE PA3[ACIICHHON 1O [IApHUPY
C:

>Me (Pi ): 0=

Xal0a—Np,6a+M —Ng8acos30” + F3,2a+

+Qy(8a+ 2asin 30°)+ Q,2aco0s30° =
—376,865-10-05-698,109-6-05+1000-57,735-8-05-0,866 +100-2-05+
+500-(8-05+2-05-05)+86603-2-05-0,866 = 1784,327 —1784,327 =0
IIpoBepka conutacse.

OrtBer:
Nz =57,735 kH,

X& =Xc =28,868 ki,
Y¢ =Y =-50,0 kA,
N =806 ,107 x7,

X , =376 ,865 «H,

Y, =-672,750 xH
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