TEMA 11. PACTSI’)KEHUE - C)KATHUE

B CM npusATO pemars 3a1a4v pac4eToOB Ha IPOYHOCTD B IMAPAMETPAX, BBIPAKAS
JUTMHBI YYaCTKOB CTEPKHS Yepe3 NapaMeTphl JJIMHBL, pa3MeEPhI MONEPEYHOIO CEYEHUS
yepe3 mapaMeTp pa3Mepa CEYEHHUs], MPUII0KEHHbIE BHEUIHUE HArpy3kKW 4yepes Iapa-
METp Harpy3KH.

AJTOPUTM pelIeHHUA 3aaa4

1. PacyeTHasi cxeMa CTEpP:KHA:

— wu300pa3uTh CTEp’KEHb B Maciutade, yka3aThb pa3Mepbl, BbIpa3UB UX Yepe3 Inapa-
METPBI JUIMHBI U pa3Mepa CEUEHNUS;

— TI0Ka3aTh BHEIIHHE HArPYy3KH, BHIPA3UB UX YEpe3 MapaMeTp Harpy3KH.

2. AHaJIM3 HATPYKEHHOCTHU CTEPIKHA:

—  [OCTPOUTH 3MIOPY HOPMAJILHOM CHITBl DIV,

3. AHaJM3 HANPS’KEHHOI0 COCTOSTHUA:

—  TIOCTPOUTB 3IIOPY HOPMAJILHBIX HANPSHKEHUH DO ;

— ompenenuTh HanbobIlIee IeHCTBYIONIEE HAMIPsHKEHHE NAX O.

4. Pacyer HA NPOYHOCTH:

— 3anucarh YCJIOBUE IPOYHOCTH CTEPIKHS,

— ONPEIENIUTh JIONYCKAEMbIE HAIPSKECHUS.

5. OmnpenesieHne UCKOMOM BeJIUYMHBI:

— BBIPA3UTH U3 YCIIOBUSA IPOYHOCTU U BBIYMCIIUTH HCKOMYIO BEIIMYUHY.

3aMeyaHud

1. Pemenue n0mKHO OBITH BBIIIOJIHEHO B 00I1IeM Buje. UHCIOBbIE 3HAUCHUS HC-
XOJIHBIX JIAHHBIX HEOOXOAMMO MOJICTABIIATH TOJBLKO B KOHEUHYIO PACUETHYIO (GOPMYITY
JUTSI BBIYMCIICHUS UCKOMOW BeanuMHbL. [10CTaHOBKY BBINOJIHATH C YUYE€TOM pa3Mep-
HOCTe Bcex BenuyuH. OTBET MPUBOJUTH C TOYHOCTBIO 10 TPEX 3HaYalIMX HUGP
(manpumep, 8,51 kH; 5,67 mm).

2. B mpoeKTUPOBOYHBIX pacdeTax pa3Mepbl CEUCHHs CTEP>KHSA TPeOyeTcsl OKpyT-
JuTh B 00JbLIyI0 cTOpoHY B cooTrBeTcTBUM ¢ ['OCTom 6636—69 Ha HOpMalbHbIE
JUHEHHBIE pa3Mephl, 4acTh KOTOPOTO MpUBE/IeHA B TA0I. 1.



Tao0mumna 1

Hopmaneusie nunelinsie pasmepsl. [ OCT 6636—-69. Psan Ra40.

1.00 1.05 1.10 1.I5 1.2 1.3 1.4 1.5 1.6 1.8 1.9
2.0 2.1 2.2 24 2.5 2.6 2.8

3.0 3.2 3.4 3.6 3.8

4.0 4.2 4.5 4.8

5.0 5.6

6.0 6.3 6.7

7.1 7.5

8.0 8.5

9.0 9.5

10

Yucna <1 u >10 nmoay4aroT COOTBETCTBEHHO JEJIICHUEM WM YMHOKEHUEM ITPUBE-
JIeHHBIX BbImie BenuuuH Ha 10, 100, 1000 u T. 1.

IIpuMepsl pemeHHus 3aa4

4

Puc. 1

Onpenennrb

3agaua 1
Jlano
F F. F KoHconbHbIN cTEpkeHb (CM. puc. 1) kpyrioro mo-
L 2 3 MEPEYHOTO CEUYCHUS HArpyXeH COCPEIOTOYCHHBIMU
] ] ] cunamu. Mcxonuwie nanmbie: [, =1; 1,=2 [; 13 =151,
1 2 F,=5P; F,=—4P; F,=P. Ilapamerp auubl
[ = 40 cm; mapamerp Harpysku P = 100 kH. Marepuan

crepikHs — cranb 45 ¢ 0, = 320 Mlla; [n_] =2.

pasmep d TONEPEUHOro ceYeH s CTEPHKHS U3 PACUETa Ha IPOYHOCTD.

Pemenue
1. Pacuernas cxema crep:kHsi. M300pa3um crepxenb B maciitadbe (cm. puc. 1),
IPOCTABMM DPa3sMephl, BHIPA3UB UX 4epe3 mapameTpbl aauubl [ [okaxkeM BHEIIHHE

Harpy3KH, BEIpa3sMB UX uepe3 mapamerp Harpysku P.
2. AHAJIM3 HATPYKEHHOCTH cTep:kHsl. [locTporM smropy HOpMabHOM critbl IV
(cm. puc. 2).



sp 4P P 3. AHAIM3 HANPS’KEHHOT0 COCTOSIHMS.
N HopmanibHble HanpspKeHUsT B MONEPEYHOM
/ 21 1,51 CEYEHUU CTEPIKHS MPU PACTIKEHUU-CKATUU

BBIYHCIIIOTCS TI0 popmyrie: O = —&- .

S

ON[P] B 3agaue paccMaTpuBaeTCsi CTEPIKCHb IO-
P CTOSIHHOT'O [TOIEPEYHOIO CEUECHHMS:

2
S = ?d = const.

3,0 3,0 CrnemoBateibHO, SII0OPAa HOPMAJTbHBIX
Puc. 2

HaNpsuKEHUt IO moA00Ha JII0pe HOPMAIbLHOM cuiibl IV, HO UMeEeT PasMEPHOCTh

P
T] (cm. puc. 2).

HaunOoubliee aeiicTByroniee HapsHKEHUE B CTEPHKHE

max o = M = 3 O£
S A
HOI[CTaBI/IB BBIpa)KCHI/I€ JJIsL S, HOJ'Iy‘H/IMI
2 P
max o = —- —
T d?

4. Pacyer HAa NPOYHOCTH. 3aNMILIEM YCIOBHE IPOYHOCTH CTEPKHS:
maxo < [ J].
OnpenenuM J0IycKaeMoe HallpsKEHUE:

(o] = 2% = 320MITa/2 = 160 MITa.
[n ]
HOI[CTaBHM HaI’I60HI)HIee ,ZLGI‘/’ICTB}HOHICC HaprDKeHI/Ie B YCHOBI/IG HpOLIHOCTI/I:
12 P
. L <i0.
- - <[]

5. Pazmep cedenusi. Boipasum u BeluciauM pasmep d MONEPEYHOro CeueHHUs
CTEPXKHA

1/ 2 P 1/ P 3 6 12
d>\N—— = 1,954 - N—— = 1,954 - (100-10 H/ 160-10 ITa) =
7w [o] [ O]
= 1,954 - 0,025 m = 0,0489 M = 489 MM = 50 mm (TOCT 6636—69).
OTtBeT

Pasmep nonepeuHoro ceuenus crepkus d = 50 mm.



3agaua 2

Jlano
FI F F KoHcomnbHBIN cTepkKEHD (CM. pHC. 3) MPSIMOYTOJILHOTO
2 3 HOIIEPEYHOr0 CEYEHHs HArPyKE€H COCPEIOTOYEHHBIMH
] ] ] cwitamu. VIcXolHbIE TaHHBIE: l1 =1,51; lz =1 l3 =1,51;
1 2 3| F,=2P; F,=-3P; F,=2P. Tlapamerp niunbl
0 A [ = 30 cm; pasmepnr cewenus: = 30 mm, b = 50 Mm.
b . Marepuan — craib 20 ¢ 0, =220 MIla; [n ]=1,4.
Puc. 3
Onpeneaunrns

JI0IyCKaeMO€e 3HaUYeHHe TTapaMeTpa Harpy3ku pasmep P u3 pacuera Ha IPOYHOCTS.

Pemrenue
2P 3P 2P / 1. PacueTHasi cxema cTep kHsI IOKa3aHa
— Ha puc. 4.
151 J 157 % 2. AHAIM3 HATPYKEHHOCTH CTEPKHS.
d d [Toctpoum DN (cm. puc. 4).
2.0 2,0 3. AHAJIN3 HATIPSI’)KEHHOT0 COCTOSTHHS.
_N _
1,0 1,0 o= ;8 =bh=const =
= D[4 1~DN[P
max o = M = 2 0£
1,0 1,0 S TS
[ToacTaBUB BHIPAKEHUE IS S, IOy IHM:
Puc. 4
_ P
maxo = 2,0 - b_h

4. PacyeTr HA NPOYHOCTH. Y CIIOBUE IPOYHOCTU CTEPHKHSA:
maxo < [o].

[Oo] = = 220MIla/ 1,4 = 157 MIla.
[n ]
P
<
2,0- B <l[o].
P<[o]-bh/20 = 157 10 MMa-0,03m-0,05m/2,0 = 117750H =~ 117 xH.

OT1BeT

Jonyckaemoe 3HaueHue napamerpa Harpysku [ P ] = 117 kH.



3agaua 3

Jlano
N F, F, F; y
N\ KonconbpHbIli cTEpkeHb (CM. pHC. 5) Kycou-
\ HO-IIOCTOSIHHOTO TIOIEPEYHOT0 CEYEHMsI Harpy»eH
ll 12 13 COCPENOTOUYEHHBIMM CHIaMU. MCXOQHbIE JaHHBIE:

L,=21;, L,=1, l3=l; [=50cw; F,=-2P;
3 NIy F,=P; F,=2P; P= 40 xH. Pasmeps! ceuenus:

b b bj h =20 MM, b1=12MM, b2=4OMM, b3=26MM.
P4 2 3

Marepuan crepixxust — crans Cr. 4 ¢ 0, =240 Mlla.

Puc. 5
Onpeneaurns
bakTrueckuii K03PpPULKEHT 3anaca MPOYHOCTU CTEPIKHSL.
Pemienne
0,6 .8 2,08 1,38 1. PacueTHasi cxema CTepKHS IOKa-
2P \ P 2P 3aHa Ha puc. 6. lng ynoOcTBa pacyeToB
R BBEJIEM ITapaMeTp
/ 21 l S=h =4cn’.
Torpga, miomane CEYEeHHs] CTEPKHS Ha
3,0 3,0
nepBoM (JIEBOM) ydacTKe
2,0 (2,0 S1=b1h=0,6S;
1,0 1,0 Ha BTOPOM (CpEJHEM) yUacTKe
S, =b,h=20S;
IN[P] 2 72
Ha TPETheM (IIPaBOM) YUacCTKe
1,67| 1,67 1,50 1,50(1,54 |1,54 S3 = b3h =13S8.
2. AHaJIM3 HAIPY’KEHHOCTH CTepikK-
P ust. IToctpoum AN (cm. puc. 6).
o ol 3. AHAIN3 HANPSKEHHOTO COCTOS-
Puc. 6 nus. [Toctpoum I o (cM. puc. 6).
N, P P
1 2
==—=P/(06S8) = 1,67—; ====30P/(208) = 1,50—¢;
O-I SI ( o ) o S o 0-2 SZ b ( ° ) s S ’
N, P
— _3 = = —
o, S, 20P/(1,38) = 1,54 R
P 3 —4
max o = o; = 1’67T = 1,67-40-10 H/ (410 m~) = 167 MIla.
4. PakTHYeCKUl KOIPPHUIMEHT 3a11aca MPOYHOCTH CTEPHKH.
n, = _9r - 240 MIla/ 167 MIla = 1,44 > 1.

max o



Jlano

IIpakTHyeckoe

3agaHHue

3amauya 13

KoncomnbHbll cTepkeHb (M. puc. 7.1, 7.2) Harpy»eH coCpe10TOUEHHBIMU CUIIaAMHU.

[Tapamerp uunsl [ ; mapamerp Harpysku P, mapamerp ruromaam momnepeyHoro ce-

2
venns §. lpunate S =5cm ; [=0,5m; [n_|=2.

Hcxonnpie maHHbIe MPUBOAATCSA B Taba. 2. MexaHWUYecKrue XapaKTepUCTHUKU Ma-
TEepHUaJIOB B3ATh U3 Ta0I. 3.

SI Sz S3 SI Sz S3
\ ’
F1 Fz _>F3 —>FI . Fz L F3 %
l, l, I, ! 1, I,
Cxema 7.1 Cxema 7.2
Puc. 7
Tabmuna 2
Hudpa [TopsiakoBeIil HOMEp HU(PHI B BApUAHTE
BapU— 1 2 3 4
aHTa F1 lz S3 F2 13 S1 F3 l] MaT SZ
epuan | —= | cxema
P \T|S|P|T|S|P |1 i

0 25 (1,0[1,2001-1,5{29]1,15] 1.0 | 3,5 Cr.3 0,62 13.1
1 28 1,1 |1,22]1-18(28]1,12]-1,0|34 Cr. 4 0,65| 13.2
2 30 | 1,2 1,25)-2,0025|1,10] 1,5 3,2 Cr. 5 0,68 13.1
3 32 1,3 | 1,28)-2,212,6]1,05|-1,5]3,0 20 0,70 | 13.2
4 34 (1,4 1,30)-24(25]1,00] 2,0 |28 35 0,72 | 13.1
5 -3,5] 1,511,321 2,5 {2,4|0,98|-2,0]|2,6 45 0,75| 13.2
6 -3,81 1,6 135] 28 {23095 25 |25 20XH |o0,78| 13.1
7 -4,0( 1,71 1,38] 3,0 {2,2/0,92]-2,5]|2.4 40H 0,80 | 13.2
8 -4211,811,40) 3,2 {2,10,90] 3,0 |2,2 40X 0,82 13.1
9 -4,5119|1,42] 3,5 (2,0/0,88]-3,0{2,0| 40XH |0,85| 13.2

Onpenenntb

JI0IyCKaeMOe 3HaueHue mapameTpa Harpys3ku P u3 pacyera Ha MpOYHOCTE.




MexaHn4decKkue CBOMCTBA CTaJIEN

Tabmuua 3

Marepuan Mapka o,Mlla | o,Mlla | 7, MIla E TTla

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

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




