MeToan4eckue yKa3aHus K peIIeHUI0 KOHTPOJIbHBIX Da6OT 110 COMMPOTHUBJICHHUIO MATCPpHUAJIOB
JJIA CTYACHTOB 3a049YHOI'O d)aKVJ'IBTCTa

HMcxoaHbie JaHHBIE BBI6I/IpaIOTCH I10 HOMCPY 3a4CTHOM KHMKKHU
E R S

wugp
a0ez2oe
3agaua Nel

CranbHol crepskenb (E=2:10° MIla) HaxomuTcs TIOA
R% NeucTBHeM  mpononbHOM  cuibel  P. IloctpouTs  2mropsl
y npojosibHbIX cuil N, HanpsbkeHuiio, nepemeienuid A. [Iposeputsb

A | POYHOCTH CTEPKHSL.
Fl Ucxonnbie nannble:
| S cxema l;
| F=12 cm?;
B | s a=2,9 m; b=2,1 m; c=1,1 u;
p¢ P=1900*10% H=190 xH,
2F[ © E=2-105 MIla,
o] = 160 MIla.
c |
Fl o
D 3
/
o
Pemenue:
CocTaBUM ypaBHEHHE PABHOBECHSI: >Y,=0. R,+Rp,—P=0

CreneHb CTaTUYECKON HEOMPEACIUMOCTH S =M — N =2 — 1, r;ae M — KOJIU4YeCTBO
HEU3BECTHBIX, N — KOJIMYECTBO YPABHEHUH; cuCTeMa OIMH pa3 CTAaTUYECKU HEONpeaeIuMa.

J11s1 3a1ieMIeHHOTO 000OMMHU KOHIIAMU CTEPKHSI MOJTHOE a0COMIOTHOE YITTMHEHUE JTOJDKHO OBIThH
PaBHBIM HYIIO. Y paBHEHHE COBMECTHOCTH JedopMalinii, Tak Kak CTep)KEHb ¢ 00EHX CTOPOH
JKECTKO 3aIleMJICH

Al = Al + AL, +Al; =0

OnpenenuM MpoJ0JbHBIE CHJIBI HAa KaXKJIOM y4acTKE Harpy>KeHHus, IMOJb3ysICh METOJ0M

CCUCHHH.

| yuacTok 0<z<c N, = —Rp
Il yuacTok c<z=<c+b N, = —Rj
Il yqactok c+b<z<c+b+a Ny =—-Rp,+P
Torpa:
—Rply  —Rpc
Allz D 1: D
EF, EF
—Rpl, —Rpb
AL, = pt2 _ —fp

EF, ~ 2EF



_RDl3 _ (_RD + P)a
EF; EF
Tak kxak cTep>KeHb JKECTKO 3aKpPEIlICH C 2-X CTOPOH, TO:
—R,c —Rpb —R, + P)a
D + D + ( D ) — O

Al3 ==

Al =
EF 2EF EF
PemnB 310 ypaBHEHNE OTHOCUTENBHO R, HAMAEM €r0 3HAYCHHUE:
Rp = 2ab = 108xH
P 2a+b+2c .

Jlasiee HalieM MpoIOTbHBIC CHITBI HA Y9aCTKaX HArPY>KCHUS CTATUICCKU HEOIPEICITUMOTO
Opyca:

N, = —R, = —109,11 xH
N, = —R, = —109,11 kH

N3 = _RD +P = 80,89 kH
Teneps MOXKHO HAWTHU HAMPSKEHUS B TOTIEPEUYHBIX CEUCHUSIX CTATUUECKH HEOTIPEISTUMOTO
Opyca:

N,  —Rp
0] = F_1 = F = —90,92 MIla
N, —Rp
0, = F_z = oF = —45,46 MIla
N3 _RD + P
03 = F_3 = —F = 67,41 MIla

Jlanee mpoBeaeM NPOBEPKY Ha IPOYHOCTH CTATUYECKH ONPENETUMOrO CTEPIKHS:
Omax < |0, rie [0] — MakcuManbHO JOIyCKAaEMO€E HAMPSIKEHME.
Omax = 01 < [0]
90,92 MIla < 160 MlIla

Haiinem aGcomntoTHbIe yITTMHEHUS! YYACTKOB 33JJAaHHOTO CTEPXKHS, 111 TOI'0 BOCIOJIb3yeMCs
3akoHOM ['yka:

-0l —Nql —Rpl —RpcC —
Al =2 = b Rl Roc g 500 4 1073
E F,E EF, EF
-0l —Nyl —Rpl —Rpb -
Al, = %2l — ZNelz _ —Rolz _ —Rob _ _ 477, (-3,
E FyE EF, 2EF
—o3l —N3l —Rpl —Rp+P)a —
Al = =%k = ZNsls _ ZRols _ (CRoPIa _ ) 674 4 1073y
E FsE EF;

Teneps Mbl MOKEM OIPEAEIUTD EPEMELICHUS ITONIEPEUHBIX CEYEHU M, COBIIAJAIOIINX C
IPAHUIIAMU YYACTKOB HArpyKCHUS:

Ceuenne A (xecTkas 3a/1elIKa): Ay=0

: —Rp + P)a
Ceuenne B Ag= A, + Al; = 0 + ot Pa_ 0,977MM

EF

. —Rp+P)a —Rpb

Ceuenme C: Ac= Ay + AL, = (CRo+ Pa | “Rob _ ) 500mm
EF 2EF
. (=Rp+P)a —Rpb —Ryc

Ceuenune D (xecTkas 3a/ienka): Ap= Ay + Aly = D 4 Zfb  TRee

EF 2EF EF



N (e} A
A
F - HP 80,89 | 67,41 %
B 0.977
pY
2F = 45,46 S
109,11 —(——
¢ 0.500
F _~ 90,92
D —
//go/ @ [kH] [Mlla] [mm]




3amaua Ne5

K cranbHOMY Bay Mpuii0oKeHbI TPH U3BECTHBIX MOMeHTa: M1, M>, M3. Tpebyetcs:
1. ycTaHOBUTBH MpH KaKOM 3HAYEHHH MOMEHTa X YroJi IOBOPOTa MPABOr0 KOHIIEBOTO
CEYECHUS BaJla PaBEH HYJIIO;
2. ISl HAWJIEHHOTO 3HAYeHHsI X TIOCTPOUTD SMIOPY KPYTSIIUX MOMEHTOB;

3. mpu 3aaHHOM 3HaueHuu [T]=35MIla onpenenuTh TUaMETp Baja M3 pacuyeTa Ha

IIPOYHOCTh M OKPYTJIUTH €ro 3Ha4YeHue 0 Ommwkaiimiero, pasuoro: 30, 35, 40, 45,
50, 60, 70, 80, 100 aum;
4. TOCTPOUTH JMMIOPY YIIJIOB 3aKPYIUBAHWS;

5. HalTH HauOONBIINN OTHOCUTENIBHBIN YrOJ 3aKpyYUBaHUS.

______ = —

X
V.4
r B C D NE

4 e b e . a

HcxonHble TaHHbIE:
a=19 m; b=1,2 m; c=1,4 m;

M1=1900 Hm,; M>=1200 Hm,; M3=1400 Hm;
[T]=35MI1a,
G=80000 MTla.

Pemenue

Onpenenum KpyTAIIAE MOMEHTBI HAa KaXKJIOM Y4acCTKE Harpy>KeHUs, MOJIb3ysCh METOJI0M
CECUEHUH.

I yuacrtok: 0<z<a my = —X

Il ygacToxk: a<z<a+c m, = —X — M;

Il ygacToxk: atc<z<a+c+b msy = —X—M; — M,
IV ydacrtok: a+c+b<z<2a+c+b m; = —X—M; — M, + M,

Tak xak moJIHBIN YT'OJ 3aKpy4YuBaHUA JOJIKCH OBITH PaBHBIM HYIIIO:
(pl'IOJIH. = A§01 + AQDZ + AQD3 + A§04 = 0, rune:

myl; (—=X)a
Gl, G,

Ap, =

AQD _ mzlz _ (_X - M3)C
2 G, G/,




mgly; (=X — M3 — M,)b

A = =
@3 G]p G]p

m4l4 _ (_X - M3 - MZ + Ml)a
Glp Glp

Ap, =

Ucxonst u3 3T0Or0 yclioBHsi, MOKHO BBIPa3UTh X:

X_Mla—Mz(a+b)—M3(a+b+c)
B 2a+b+c

[Toryqaem X = —1001,56 Hwm.
Jlanmee HaXO UM KPYTSIIHE MOMEHTBI Ha Y4aCcTKax Harpy KCHUS:

I ygacTok: m; = —X =1001,56 Hu

Il yaactok: m, = —X — M; = —398,44 Hu

Il yaactox:  my; = —X—M; — M, = —1598,44 Hmu
IV yuyactox: my; = —X—M; — M, + M; = 301,56 Hu

Pacniumiem kacaTenbHBIC HaIIPAXKCHUSA, BOSHUKAIOIIKUC B ITOIICPCUYHBIX CCUCHUAX 6pyca:

_ml__X
W, W,
_mz__X_M3

2w, T W,

D

m4 _ _X_M3 _MZ +M1

W W

I[J'ISI pacucTa KaCaTCIbHBIX HaHp}DKCHI/Iﬁ H€O6XOI[I/IMO BBIYHCIIUTH HOJ'I?IpHBIﬁ MOMCHT
COIIPOTHUBJICHUS MMONIICPCUHBIX CCUCHUM Y4aCTKOB 3aJIaHHOTI'0 CTCPXKHSA, YIYUTEIBAsA, YTO CCUCHUSA

UMEIOT KpYTyto popmy:
3

w _nd = 0,1963d3
P16

Tak Kak TraMeTp MONEPEYHOro CEUECHMs HE 3aJ1aH, HY>)KHO ero Hailtu. Halitu ero MoxHo,
BOCTIOJIH30BABIIUCH YCIOBUEM MPOUYHOCTU Tppg, < [T].

Tak KaKk MAKCHUMAJIBHBIA KPYTSAIIUNA MOMEHT BO3HUKAET HA TPETHEM YUYaCTKE, OH SABIISIETCS
OMAacHBIM, 3TO y4acTOK, HA KOTOPOM BO3HHMKAIOT MaKCUMAaJIbHbIE KaCaTEIbHbIE HAIPSHKEHUSI.
CocTaBuM ycioBUE IPOYHOCTH AJI ONACHOTO y4acTKa BaJa:

Tmax < [T], i€ [T] — MakcuMabHO HOMyCcKaeMoe KacaTelbHOe HAIPSHKEHHE.



Tmax = Ta < [t] = 35 Mlla

_X_M3 - MZ + M1

W,

Onpenenum auameTp d U3 yCIIOBUS MPOYHOCTH:

<[]

3 m3

d>"|—2 >0,0615M > 615
= 10,1963[7] M MM

[Ipennonoxum, uyto auameTp 3aganHoro ctepxHs d = 0,07 M = 70 MM, Tenepb MOXKHO
BBIYHCIIUTh T€OMETPUYECKNAE XapPAKTEPUCTUKH ITONIEPEYHBIX CEUEHUH BaJa:

HOJ’I}IpHHﬁ MOMCHT COIIPOTUBJICHUS CCUCHUA:
3

nd
W, = ST 0,1963(0,07) = 67,33 * 107 °m3
[TonstpHBIA MOMEHT HHEPLIMM CEUYCHUS:
4

J, = T 0,0982d* = 2357 + 10~
PT32 7 ’

Onpez[eJmM a0COJIFOTHBIE YTJIbI 3aKpY4YHBaHUS YU4aCTKOB BaJia:

Ap, = ’211: = 0,0101 pao

Ap, =22 = —0,0030 pao

Glp

Aps = ’(’;‘73” = —0,0101 pad

p

A, = ’274: = 0,0030 pao

[anee npousBenem NpoBEPKY: Qo = A@q + Ap, + Aps + Ap, =0
Promw. = 0,0101 — 0,0030 — 0,0101 + 0,0030 =0

Tenepp MOKHO OIIPEACIIUTH YIJIOBBIE CMEIICHHMSI TIOTIEPEYHBIX CEUCHMM, HAXOJAIMXCS Ha
IPAaHUIAX YYACTKOB HATPYKCHUS:

Ceuenue A (xectkas 3anenka): A, = 0 pao

Ceuenue B: Ap, = Ag, + Ap, = Ap, + % = 0,0030 pad
14
. mzb
Ceuenue C: Mg, = Ap, + Mg, = Ap, + j = —0,0071 pad
p
Ceuenue D: Ap, = Do, + Dp, = Ap, + % = —0,0101 pad

p

. mia
Ceuenne E: Ap. = Ap, + Ap, = Ap, + oo 0 pad

p



Jlanee MOKHO HaliTH MAKCUMAJIBHBIN YTOJI 3aKPYYUBaHMUS:

Prmax = "2 = 0,0085 pao/u.
M1 M2 M3 X
s
z Vud B 4 x
< 1
A B \L D \ E
g b ¢ a
w a1 I 1
1001,56
301,56
Mkxp | D 0 [H-u]
a 398,44
1598,44
0.0030
A(p m 0 [])C?CE{;
0.0071

0.0101




3amaua Ne7

J11s1 3a1aHHOTO IOTIEPEYHOr0 CEYEHMS], COCTOSIIIIETO U3 IIBEJUIEpa U PAaBHOOOKOrO Yrojka
WIN U3 IByTaBpa U paBHOOOKOTO yroJika, Uiy U3 IIBeJuIepa U IByTaBpa, TpedyeTcs:

. OTIPEJIEIIUTD IOJIOKEHHUE LIEHTPA TSHKECTH;
. HAaliTH OCEBbIE U LIECHTPOOEKHbIE MOMEHThI MHEPLIUU OTHOCUTENIBHO IIEHTPAJIbHBIX OCEN XC H YC;
. OTIPEJICIUTH HAIIPaBJICHUE IVIABHBIX [IEHTPAJIbHBIX OCEH U U V;
. HAlTU TJ1aBHbIE MOMEHTBI HHEPLUHY;
. BBIYEPTUTH ceueHne B Macutade 1:2.
Hcxonnple T1aHHBIC:

g b~ WwN -

mBesuiep Ne2(); paBHoOokuii yromok 90x90x6; neytaBp Ne2(0a.

PaBuoOokuit yroiok 90x90x6 (I'OCT 8509-86)

b=90 mm - mpUHA TOJKH, ¢ =6 MM - TOJIIIAHA TOJIKH, F'=10,61 cm? — TIomab cede- HUs,
Z0=2,43 cm - TIOJOXXKEHHE LIEHTpa TshkecTH, Jx=Jy=82,10 cm* - oceBble MOMEHTBI 1703 (570)00%071
OTHOCHTENBHO HEHTPANBHBIX 0CeH, Jyy=48,10 cm* - neHTpOOEKHBIN MOMEHT HHEPIIUH.

JBytasp Ne20a (I'OCT 8239-89)

h=200 mm - BbicoTa, b=110 MM - IMpUHA MONKH, S=5,2 MM - TOJIIIMHA CTCHKH, t=8,6 mm
- Tommuza nonku, F=28,9 cm? — mnomans ceyenns, Jx=2030 cu?, Jy=155 cu* - oceBbie
MOMEHTHI HHEPIIMY OTHOCUTENILHO IIEHTPAIbHBIX OCEH IBYTaBpa.

BrraepunBaem 3aganHoe cedenne B macimrtade 1:2. Beidupaem ucxomusie ocu X0Y Ta- kum
o0pa3oM, uTOOBl OHM OBLIM MapauleIbHbBI CTOPOHAM COCTABHOTO CEUEHMsI U MPOXO- TUIH
yepes3 LHeHTpPHI TskecTu AByTaBpa Ci1 u yroinka Co.

JUJIs KaX10T0 2JIEMEHTA CEUEHMSI IPOBEJEM COOCTBEHHBIE LICHTPAJIBHBIE OCH.

KOOpI[I/IHaTBI LOCHTPOB TAKCCTHU BJICMCHTOB CCUCHHA B BBIGpaHHLIX 0CiX, UX IINIoIaau u
MOMCHTBI HHEPIIUH ITPUBCACHLI B T3,6J'II/III€.

Ne [Tnomans Fi| KoopauHaTsl 11.T. MOMEHTBI HHEPIUHU
G Xi Vi Jyi Jyi Jiyi
cm cm cem? cem? cem?
1(nByTaBp) | 28,9 3,07 0,0 2030,0 155,0 0,0
2(yromok) | 10,61 0,0 12,43 82,10 82,10 48,10
Cocrasnoe | 39,51 2,25 3,34 3311,18 310,24 -248,05
CCUCHHEC

KoopaunaTel IEeHTpOB TsDKECTH YacTel ceueHus B BhIOpaHHOU cucteme oceid XOY
(Bce pa3mepsbl B3STHI B cM, UHACKC 1 COOTBETCTBYET IBYTaBpY, UHACKC 2 - YTOJIKY):

x1 = 0,5b; — zyp, = 3,07 cm
y1 =0
xz == 0

Y2 = O;Shl + Zgy = 12,43 CM

[Inomanabk COCTAaBHOrO CEUEHMS MOKHO HAWTH, KaK:
F=F +F,



Craructrdeckue MOMEHTHI JJIsl KaXkKJA0T0 CEUSHUS OMPEIETSIOTCS 0 opMysam:
Sxi =yiFi u S, = x;F;.
Ornpeaenum KOOPAMHATHI IIEHTPA TSHKECTU COCTABHOTO CEUCHUS:

= = 2,25
¥ F F, + F, M
Sx1+ S22 ViFL + ¥ F,
= = = 3,34
Ye F F, + F, M

Paccrosinue MCKAY COOTBCTCTBYIOIIMMHU HCHTPAJIBbHBIMU OCSIMHA CeUeCHUM OTACIBbHBIX
QJICMCHTOB U HCHTPAJIBHBIMH OCAMUA BCCTO COCTABHOT'O CCUCHUA MOJKHO paCCUUTATh 110

dbopmyam: a=y;,—y. u by =x; —x,.
dopma ceueHus (MHACKC) a;, cm b;, cm
JByTasp (1) -3,34 0,82
Yromnok (2) 9,09 -2,25

[TpoBepka: ol = il IRl 0,367

OceBble U LEHTPOOEKHBIE MOMEHTHI OTHOCUTEIBHO LIEHTPAIbHBIX oceil X, U Y, MOXKHO
BBIUMCIIUTH 1O CIEIYIOMUM (OopMyIam:

Jxe = Jxe, +Ixe, = Jx1, + aiFy +Jxp, + a3F, = 3311,18 cm*
Jyve =Jve, Y lve, = Jy1, + b?F, + Jy2, + b3F, = 310,24 cm*
Ix.ve = Jxove, T Ix,ve, =]X1Y11 +a,b, F; +]X2Y22 + a,b,F, = —248,05 cm*

[TonosxeHue riaaBHBIX LHEHTpaIbHBIX oceil nHepuu U u V onpenensiercs yriioM a, KOTOPbId
OHH COCTABJISIFOT C IIEHTPATbHBIME OCSIMHU X U Y, (IOJ0KUTETHbHOE 3HAYCHHE yTITa
OTKJIa/IBIBACTCS] IPOTUB XOJIa YACOBOM CTPEIIKH).

a = arctg 2L = 0,082 pao =4,69
Y

Jrc—JIx.

IIo pe3yjbTaTaM PaCuUCTOB HAHCCCM Ha YCPTCIK: HCHTP TAKCCTH BCCTO CCUCHMA,
HCHTPAJIIbHBIC OCHU, TJIABHBIC ICHTPAJIIBHBIC OCH.

PaccunTaeM TiIaBHbIE IEHTPATbHBIE MOMEHTHI HHEPLMH CEYEHHS:
Ju = Jx, cos® a + [y, sin® a — Jx_y. sin 2a = 3331,54 cm*
Jv =Jx, sin®* a + Jy.cos’a + Jx_yc sin 2a = 289,88 cm*

Tak:xe rnaBHbIC HCHTPAJIbHBIC MOMCHTBI HHECPIIHUU CCYCHUA MOXHO BBIYHUCINUTD 110

1 2
+- J Uxe —Jve)” + 4%y, = 333154 cm?

Ixctly
(1)0pMyJIaMZ Jmax = > <



]XC +]YC

1 2
]min = T - E\/(]XC _]YC) + 4])2(CYC = 289,88 CM4

Jlanee mpoBeieM aHATUTHYECKYIO IPOBEPKY:

Jxc +Jv, = Ju +Jv = 3621,42 cm*

Jxc = Jv. .
Juv = Jxcvo COs 2a — =< 5 “sin2a =0
| ¥
T i I |y
1 -
S Hy u
) ./4 S ¢ /
x i x \./ v
T { B —— 4] 3
V- N /
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3anaya Ne§
JInst 3alaHHBIX JIBYX cXeM Oanok TpeOyeTcs HamucaTh BBIPAKEHUS IS KaXKIIOTO
ydacTKa U MOCTPOUTh 3mtopel Q u M; mogobpats
1. ams cxembl (a) IDepeBsSHHYIO OaaKy KPYIJIOro MOIEPEeYHOro cedenus mpu [0]=8

Mlla,
2. nnst cxeMsl (0) cTanpHyI0 OaliKy IBYTaBPOBOTO IMONIEPEYHOTO CEUSHUS TIPU
[6]=180 MITa.
HcxonHble naHHBIE:
|1:1,1 M, 1,=6 M,

ons cxemol a: a=0,11m, ona cxemol 6: a=0,11m,
ai=9a; a»=9a; az=1a;

M=9 kHwm;
P=10 xH;
q=6 xH/m.
Pemienue
Cxema a.
P A
q

9a .a_
0.90x 0.11y

\_\_\\i\

JIJisi KOHCOJIBHOM Oajky OTMpEeeNIUM MOTNepeUHble CUiIbl (; U U3rudarone MOMEHTh M;
Ha KaXJOM y4acTKe Harpy>KeHHus, paccMaTpuBas YYacTKH OaJIKu, HauWHAas OT CBOOOHOTO
KOHIIA K 3aJIETIKE.

Jlis  ompeneneHusi 3HAKOB TMOMEPEYHBIX CUI (J; W UW3rMOAONMX MOMEHTOB M;
BOCIIOJIB3YEMCsI IPABUIIOM 3HAKOB.

* P M M
2 l P(M) e P
| ) | ( )
T |
P
.
Pl a P (M) P(M)
[

| yaactox: 0<z<a=011m

Q1=0,
M, = 0;

Il yaactok: 0,11M<z<10a=11wm
Q;=q(z—a)—-P,

_\2
M2 = _q(zza) +P(Z—Cl);




Haiinem 3nauenuss Q, u M, Ha rpanunax |l yuactka:

QZ(Z:a) = —10 xH QZ(Z=10a) = —4,06 kH
M;(;=q) = 0 kHM My(z=10a) = 6,96 KHM

Jlanee U3 yCIOBUS IPOYHOCTH OIPE/IETUM MOJAPHBI MOMEHT CONPOTHBIIEHHS CEYEHHUS:
Omax < [0] — ycnoBue npounocty, rae [o] - MakCHUMaNbHO JOMyCcKaeMoe HalpsKEHIE

|Mmaxl
Omax = imaxl < (5] = 8 Mlla

Wx
|Mmaxl

W, = % > 869,96 cMm3 .

g

Tenepb, 3Hast MOJISIPHBI MOMEHT CONPOTUBIIEHUS CEUEHUs1, MOKHO M0J100paTh pa3mep

cedeHus. s Kpyriioro cedeHus MoJISIpHbIIE MOMEHT COTIPOTUBIICHHS CEUEHHUS BHIYUCIISETCS
o md3
o cienyrouend popmyne: W, = " C71e/I0BATENBHO, MOKHO BBIPA3HTH THAMETD:

2
d> 3/32& = 0,207 M = 20,7 cM® , otkyna F = %2336,54 cm?

i 9a a
/
0.99m 0.11y

= rah= =

: II o | I =
0 0 [kH]
wosl |
6,96 T B 1700

@y
)




Cxema 6

a 8a

0,6:m 5,4m 0,6 m| 0,6 m

OnpenenuM BepTUKAIbHBIE PEAKIIMM B MIAPHUPHBIX onopax Ra, Rs. 3amumiem
ypaBHEHHsI paBHOBECHUSI JIJI1 MOMEHTOB OTHOCUTENBHO Touek A u B,
BOCIOJIb30BaBIIIKCH MTPABUIIOM 3HAKOB M3 TEOPETUUECKOM MEXaHUKHU ISl MOMEHTOB.

P(M)

OTHOCHUTEIHHO TOUKH B mimem peakmuio R, :
S MP =0

—Ry -10a—P-a+q-9a-55a—M =0

R, = ZParaoassaM _ 1o a9

10a

OTHOCUTENBHO TOUKH A HIlleM peakiuio Ry :
Y MA=0

—Rp -10a+P-11la+q-9a-45a+M =0

__ P-11a+q9a-4,5a+M

R
B 10a

= 27,08 kH

[TpoBenem mpoBepKy, AJis ITOrO COCTABUM YCJIIOBUE PABHOBECHS JUIS CUIT

2Y, =0, Ry+Rg—q-9a—P =1532+2708-6-9-06—-10=0
- npo6epKa COuNACsH

Janee onpenenuM momnepedHbie Cuibl Q; U u3rubaromre MoMeHThl M; Ha
KaKJIOM y4acTKE Harpy»€eHHsl, BOCIOIb30BABIIUCH METOIOM CEYEHU.

| yuactok: 0 <z < a = 0,6 u (cnpaBa)



Q1 =P,
Ml == _PZ,
Haiinem 3Hauenust @, u M; Ha rpanunax | ygacrka:

Q1(z=0) = 10 kH Q1(z=ay = 10 kH
MZ(Z=O) = 0 kHm Ml(z:a) = _6,0 KHM

Il ysactox: a<z<2a=12m

Q; = P — R,

M, = =Pz + Rz(z — a);

Haiinem 3nauenust Q, u M, Ha rpanunax |l ygactka:

QZ(Z=a) = —17,08 kH Q2(2=2a) = —17,08 kH
M2(2=a) = —6,0 kHm MZ(Z=2a) = 4,25 kHm

Janee Oynem paccMaTpuBaTh y4acTKU CJIEBa:
Vlyuactok: 0<z<a=06wm
Qs = Ry — gz,
M, = Ryz — %=,
Haiinem 3nauenust Q, u M, Ha rpanumax VI ydacTka:

Qa(z=0) = 15,32 kH Qa(z=q) = 11,72 kH
M4-(Z=0) = 0 kHm M4(z=a) = 8,11 KHM

[l ysactox: a <z <8a =48wm
Q3 = R4 — qz, ,
M;=M +RA2—%;

Haiinem 3nauenust Q3 u M; nHa rpanunax Il yuactka:

Qss—ay = 11,72 kH Qs(s—2a) = —17,08 kH
M3(z=a) = 17,11 KHM M3(z=2a) = 4,25 KHMm

MaxkcumanpHOE 3HaUEHUE MOMEHTA IIPUXOJAUTCS HA CEYEHUE, B KOTOPOM IOINIEpEYHAs
cuita oOparmiaeTcs B HoJib. OmnpeneTuM KOOpJUHATY STOTO CEYCHHUSI:

R
Q3 = Ry — qz" = 0, orctozia mojiy4aem: z* = f = 4,25a = 2,55 m,
Teneps MOXKHO HaliTH 3HAYEHUE MOMEHTA B 9TON KOOPAMHATE M3 (,—4254) = 28,56 kHm,

OTCr0J1a CJICAYET, YTO B OITIaCHOM CCYCHHU MOMCHT HOJ'IO)KI/IT@J'IBHBIﬁ, BCPXHHUC BOJIOKHA
CIKaThbl, a HW)KHUC — PACTAHYTHI.

Jlanee HaM HY>KHO MO00paTh MIOIIA/lb JBYTABPOBOIO CEUEHMSI, ISl 3TOTO
BOCIIOJIb3YEMCs YCIIOBUEM MTPOYHOCTH :



Omax < [0] — ycnosue npounocty, rae [0] - MakCHManbHO IOMYCKAEMOE HANPSIKEHHE
|Mmaxl
Omax = % < [o] = 180 Mlla

W, > 'M[’;;”' > 158,66 cM? .

Jns neyraspa Nel8a: Wx=159 cm®, F=25,4 cm?, Jx=1430 cm*, Sx=89,8 cm® h=180
mm, b=100mm, $=5,1 mm, t=8,3 mm.

Jmax

- 'an’f' < [o] = 179,61 MIla
—Omax

banka Heorpy:xena Ha: § = |[G] +100% = 0,21%.
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