TEMA 13. U3rus

AJTOPUTM pemIeHHUdA 3aaa4

B CM npussTO pemaTh 3a1a4d pacyeToB Ha MPOYHOCTh B apaMeTpax, BbIpakast
JUIMHBl YYaCTKOB OaJIKM 4yepe3 MmapaMeTphl JAJIMHBI, pa3Mepbl MONEPEUHOIO CEUECHHUS
yepe3 MmapaMerp pa3smepa CedeHus, MPUIIOKEHHbIE BHEIIHWE HAarpy3Kd 4epe3 Iapa-
METp Harpys3KH.

AJTOPUTM pelIeHHMA 3aaay

1. PacuerHast cxeMa 0aJIKH:

— u300pa3uTh OanKy B macmrade, yka3aTh pa3Mephl, BEIPA3UB HX Y€pe3 MapaMeTphl
JUTMHBI U pa3Mepa CeYeHHS;

— TIOKa3aTh BHEIIHWE HArpy3KH, BBIPA3uB UX Uepe3 mapaMeTp Harpy3KH.

2. AHaJM3 HATPY’KEHHOCTH 0AJIKH:

— TOCTPOUTH IMIOPY U3THOAOIIET0 MOMEHTA 3MX .

— ompesenuTh HaubonbIee AeiicTByonlee Hanpskenue max M. .

3. AHaJIU3 HANIPSIZKEHHOT'0 COCTOSIHUA:
— ONPEIEIUTh N€OMETPUUYECKYIO XAPAKTEPUCTUKY MPOYHOCTH — OCEBOM MOMEHT
conpoTusieHus ceuenus W ;

— HaiiTu HamOoJIbllIee ICUCTBYIOIIEE HAMPSIKEHUE MNAX G max *
4. Pacyer HA NPOYHOCTH:

— 3amMcarh yCJIOBHE MPOYHOCTH OANIKU;

— OIPENEIIUTh JONyCKAEMbI€ HAIPSKCHUS.

5. OmnpenesieHue HCKOMOI BeJTUYMHBI:

— BBIPA3UTb U3 YCJIOBUA ITPOYHOCTU U BBIYUCIINTH HCKOMYIO BCIIMYHHY.

3aMedyaHud

1. Pemenre mOMKHO OBITH BBHITIOJHEHO B 00meM Buae. UncioBbIie 3HAYCHUS HC-
XOJIHBIX JTAHHBIX HEOOXOUMO MOJICTABJISITH TOJIBKO B KOHEUHYIO pacyeTHYI0 hopMyITy
JUISl BBIYMCIICHUS] UCKOMOUM BeNlu4yuHbI. [10/1ICTAaHOBKY BBITIOIHATH C YYETOM pa3Mep-
HOCTEH Bcex BeJuuMH. OTBET MPUBOJUTH C TOYHOCTBHIO JO TpPeX 3HAvamux mudp
(manmpumep, 8,51 kH; 5,67 mm).

2. B IpoeKTUPOBOYHBIX pacueTax pa3Mepbl cedeHus 0aaku TpeOyeTcst OKPYTIuTh B
0osbmy10 cTtopoHy B coorBeTcTBUU ¢ [[OCToM 6636—69 Ha HOpMaJIbHBIE JIMHEHHBIC
pa3Mephbl, 4acTh KOTOPOTO MpuBeeHa B Ta0I. 1.



Tao0mumna 1

Hopmaneusie nunelinsie pasmepsl. [ OCT 6636—-69. Psan Ra40.
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Yucna <1 u >10 nmoay4aroT COOTBETCTBEHHO JEJIICHUEM WM YMHOKEHUEM ITPUBE-
JIeHHBIX BbImie BenuuuH Ha 10, 100, 1000 u T. 1.
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Onpenennrb
1. Y3 pacdeTa Ha IPOYHOCTH Pa3MeEPhI MOMEPEUHOTO CCUCHMS OAJIKU ABYX THIIOB:
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Puc. 2

IIpuMmepsl pemeHHus 3aaa4

3amaua 1

KoHconbHas Oanka (cM. puc. 1) mocTossHHOro mo-
NEPEeYHOr0 CEUYEHHUs] Harpy>keHa COCpeI0TOYCHHBIMU

cunamu. Vicxonmeie nammwie: [, =105 L, =151 [,=21;
F1 =2,5P; F2 =—4 P; F3 = P. TlapameTrp UIMHBI
[ = 40 cm; mapamerp narpysku P = 10 xH. Marepuan
crepikHs — cranb 35 ¢ 6, =270 MlIla; [n ]= 1,8.

— TuN | — npsAMOYronbHOE TOHKOCTEHHOE Ce-
YeHue, MpUBEACHHOE Ha puc. 2; tun Il —
IIPSAMOYTOJIBHOE CIUIOLIHOE CEYEHHE C CO-
OTHOLLIEHUEM BBICOTHI U ILIMPUHBI TAKUM XK€,

kak s tana I, b = 0,6 & (em. puc. 2);

2. CpaBuutsb Beca 6anok I u Il Tumna.



Pemenne

25P tap p 1. PacueTHasi cxema 0ajku. M306pazum
Oanky B Macmtabe (cM. puc. 3), IpOCTaBUM
N\ pa3Mmepsl, BbIpAa3UB HUX Yepe3 MapameTphl
! 151 21 navabl [, TIokakeM BHEIIHHME HArpys3KH,
30 BBIPA3UB MX Yepe3 apameTp Harpysku P.
\’\ 2. AHAJIM3 HArPY>KEHHOCTH OAJIKH.
2,5 [Toctpoum smropy u3ruOarOIIEro MOMEHTa
IM_(cm. puc. 3).
max M= 3,0 P/.
IM [Pl] 3. AHaamn3 HATPSKEHHOTO COCTOSTHUSL.
X HauGonbiee aeiicTByroiee HanpspKeHHE B
Oainke
2.0 max o = MX =3 OP_Z
> max Wx Wx
Puc. 3

4. PacyeT Ha NPOYHOCTD. 3aMUIIEM YCIOBUE TPOYHOCTH OANKHU:
max ¢ <[oc].
max

OmnpenenuM A0IyCKaeMoe HallpsHKEHUE:

(6] =-—2™ = 270MIa/ 1,8 = 150 MITa.
[7,]
[ToacraBuM HarOOJIbIIIEE ACHCTBYIOIIEE HAMTPSDKEHUE B YCIIOBHE TPOYHOCTH:
Pl
30— < |[O
2 W [ ] 2
X
OTKY/1a OCEBOM MOMEHT COIPOTHBIICHHS CEUYEHHUS PaBEH
P 3 6
W > [W]= 30-LL = 301010 H- 0.4/ 150-10° TTa =

[C]
— 0 3 _ 3
= 80,0-10 m~ = 80,0c™m".
5. Ilondop ceueHmid.
Ceuenne I Tuma. OceBoil MOMEHT MHEPLMHU CEUEHUS OTHOCUTEIHHO TOPU30H-

TaJIbHOM OCH X
I — ] BHeultHe2co Konmypa _ ] omeepcmus —
X X X
! 61 IOt3 1 4t 813—329t4

OceBoii MOMEHT CONPOTHBIIEHUS ceueHns | Tuma:



1 4 3
 =329¢ [/5t=659t = [W].

X
max

BI)IpaSI/IM W BBIYHUCIIUM pa3sMcEp t IMOTICPCYHOI'0 CCUCHUA I Tuna:

3 3
t > \/[W]/65,9 = \/80,ocm3/65,9 = 1,07cm =
= 10,7 mm = 11 mm (TOCT 6636—69).

Bricora ceuenus 10 £ = 110 mm.

[[upuna ceuenust 6 £ = 66 mm = 67 mm (I'OCT 6636—69).
Ceuenue Il Tunma. OceBoil MOMEHT conpoTuBieHus ceuenus 11 Tumna:

bh3 1 2 3
W, =——==2-06h-(hy =010h 2[W].

Bripa3uM U BeIMUCIHM paszMep /1 nomnepednoro cedenus I Tuna:

3 3
h > ‘V[W]/o,m = \/80,00M3/o,1o = 928 cm =

= 92,8 MM = 95 MM (TOCT 6636-69).

[Iupuna ceuenns b = 0,6 h = 0,6 - 92,8 Mmm = 55,7 Mm = 56 mm (TOCT 6636-69).
6. CooTtHomeHnune BecoB 0aJjiok I u Il Tuma.

GI: GH = SI:SH.

GHeUlHeco KoHmypa omeepcmus

[Tnomans ceuenus I tuna: S ;= S - S =

= 67mm - 110 MM — 45 MM - 88 MM = 3410 mm 2.

[Tnomans ceuenus 11 Tuna; SH =b-h=5mm-95MM = 5320 mm °.
R — R — 2., 2 _— .
G,:G,=S§,:§,=3410mm": 5320 MM~ = 1:1,56.
OTBeT

1. Pa3mepsl ceuenus [ tuna: £ = 11 mm, BbicoTa 110 , mmpuna 67 mwm;
pasmepsl ceuenus Il tuma: b = 56 mm, 1 = 95 mMm.
2. Coornomenue Becos 6anok I u II Tumna: G] : GH = 1:1,56.

BeiBOA

bonee paduOHAJIbHBIM ABJIAACTCA CCUCHUC I THIIA, TaK KakK Oanka I Tuma O6JI3IL8.€T
MCHBIINM BCCOM IIpU TOM XKe rpy3on1oab€MHOCTH.



3agaua 2

JIByxomopnast Oanka (cM. puc. 4) MOCTOSHHOTO
KpYyIJIOrO IOINEpPEYHOIr0 CEYEHUs HarpyKeHa cocpe-

OTOYEHHBIMH cujamMu. VcxomHwsie maHHBIC: [ = [;
L=20l;,=1;F =P; F,=-5 P.Ilapamerp Jumiupl

fT [ = 60 cm; muamerp ceuenuss d = 100 mm. Matepuan
d crepxkHs — ctanb Cr.3 ¢ o =230 MIla; [n ]=1,4.
< Puc. 4 P " 7,
Onpeneaunrn
U3 pacueTa Ha MPOYHOCTH JO0MyCKAaeMOe 3HaUCHHE MapaMeTpa Harpy3Ku.
Pemienne
Pl y 5P 1. Pacyernas cxema Oaakm. 300pa-
B 3uM Oajky B Maciitade (cM. puc. 5), mpo-
A CTaBUM pa3Mephl, BbIpa3WB HUX 4epe3 Ia-
/R NDY, / ’ pamerpsl ummHBL [. IlokakeM BHEIIHHE
Harpy3Kd, BBIpa3WB HX Uepe3 IapameTp
Pl Y, 5P Yy Harpysku P.
_ v
A B Onpenenum peaxkuy Onop U3 yCIOBUN
p 3P 5p|367P paBHOBecHsI OaKu:
M,F =0=+P-1+5P-2[+
OM [PI] 2 M,F,
1.0 +Y,-30 = Y, =-3,67P;
3.67 > MyF,=0=+P-41-5P-1~
Puc. 5 -Y,-3/ =Y, =-033P.
[IpoBepka:

YF ,=0=-P+5P+Y, +Y; =-P+5P-033P-367P =0

2. AHaan3 Harpy:keHHocTH Oajaku. [loctpoum smiopy M3rnbaromero MOMeHTa

IM_(cm. puc. 5).
max M= 3,67 Pl.

3. AHAJIN3 HANPSIZKEHHOTO cocTosTHUA. Hanbobiee elicTByOIIee HapsSHKCHHUE
B OaJike

max Mx Pl Pl
max o = ————— =367— = 374—
ma 9 b 3 9
X W, WX d
T 3 .
rae VVX = — -d — 0CeBOI MOMEHT CONPOTHBIIEHUS IS KPYIJIOTO CEYEHHMS.
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4. PacyeT Ha NPOYHOCTD. 3alUIIEM YCIOBUE TPOYHOCTH OATIKH:

max ¢ <[oc].
max

a

OmnpenennM A0IyCKaeMoe HallpshKEHHUE:

[G] =-—2M = 230MIa/ 1,4 = 164 MIla.
[7,]
[ToacraBuM HarOOJIbIIIEE ACHCTBYIOIIEE HAMTPSDKEHUE B YCIIOBHE TPOYHOCTH:
Pl
37’4ﬁ < [ (@) ] ,

OTKY/1a IapaMeTpa Harpy3ku paBeH

[cs]d3

6 3
] = 0,0267 - 164-10 IMa-(0,10m) /0,6 M =

P <[P] = 0,0267

= 7318 H = 7,31 xH.

OT1BeT

Jlomyckaemoe 3HaueHue napamerpa Harpysku [ P ] = 7,31 kH.

HpaKTH‘leCKOC JaJaHHue

3agaua 15

Jlano

Konconbhas Oanka (cM. puc. 6.1, 6.2) Harpyx’eHa COCPEeIOTOYCHHBIMU CHIJIAMHU.
IMapamerp amunet / ; mapamerp warpysku P. Hpunats P=10 xH; [=0,4 m; [n ]=2.
Hcxonnple maHHBIE MPUBOAATCSA B Tabn. 2 . MexaHWYecKue XapaKTepUCTHKH MaTe-
pHUaioB B34Th U3 Tab. 3.

Cxema 6.1 Cxema 6.2
N K 3
al] h al Ih AR Ih
N Vv Vv
b b b
<> <> =
Cxema 6.3 Cxema 6.4 Cxema 6.5

Puc. 6



Onpenennrb

1. U3 pacyeTa Ha MPOYHOCTH pa3Mephl MOMEPEUHOTO CEYEHUST OAJIKU TPEX TUIIOB:
— tun [ — npsMoyroiapHOE MyCTOTEN0€ CeYEHUE, MPUBEACHHOE HA OJJTHON U3 CXEM
6.3...6.5 (cm. puc. 6);
— 1l [l — npsIMOyroibHOE CIUIOMIHOE CEYEHUE C COOTHOIIEHUEM BBICOTHI U M-
PUHBI TAKUM K€, KaK s Tuna [;
— tun Il — cnimonmHoe Kpyrioe cedyeHue.
2. CpaBuuts Beca 6anok I, I1 u III Tuna.

Ta0muna 2
Hudpa [TopsinkoBeIit HOMep UG PHI B BApUAHTE

Bapu— 1 2 3 4
. cxema
anta que;\;al;e Z 11:: 1 52 Z ]]:: 2 53 MaTepHa I P
0 15.5 1,50]-1,5/12,9(098] 1,0 [3,5| 20XH 1,0 | 15.1
| 15.3 1,551-1,812,81095]-1,0/3,4 40H 1,1 | 15.2
2 15.4 1,60]1-2,012,5]{0,92] 1,5 |3,2 40X 1,2 | 15.1
3 15.5 1,65]-2,212,6[090]-1,5/3,0] 40XH 1,3 | 15.2
4 15.3 1,70|—-2,412,5/0,88] 2,0 | 2,8 Cr. 3 1,4 | 15.1
5 15.4 1,751 2,5 12,4]0,85]-2,0]2,6 Cr. 4 1,5 | 15.2
6 15.5 1,801 2,8 12,3(0,82] 2,5 25 Cr. 5 1,6 | 15.1
7 15.3 1,851 3,0 12,2/0,80]-2,5/24 20 1,7 | 15.2
8 15.4 1,90] 3,2 12,1]0,78] 3,0 2,2 35 1,8 | 15.1
9 15.5 1,951 3,5 12,0[0,75]1-3,0]2,0 45 1,9 | 15.2




MexaHndecKue CBOMCTBA CTAJIEN

Tabmuua 3

Marepuan Mapka | ¢ Mla | 6 ,Mla | T MIa | E,ITa

Cr. 3 230 380...470 160
Cranb Cr. 4 240 430...550 170

yIJIEPOAUCTAS Cr.5 280 520...650 190 200
20 220 400...500 160
35 270 550 190
45 320 600 220
20XH 600 800 350

Cranb 40H 400 700 260 210
JIETUPOBAHHAS 40X 800 1000 440
40XH 750 900 390




