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U3 NPEAUCAOBUS KO BTOPOMY U3JAAHHUIO

[Tpu .cocTapnenun BTOPOTO M3maHusd cGOPHHMKA 3a8a4 KOJIEKTHB aBTO-
POB NOCTAaBHA cebe 11eMbl0, HACKONbKO BO3MOXKHO, COXPaHHTh OCHOBHOE
Hanpapienue, npundaroe nokodnum H. M. BensieBnlM B mepBOM M3AaHHH,
ofecneyuB B TO ke BpeMs COOTBeTcTBHE c6OpPHHUKA COBPEMEHHOMY COCTOSA-
HHI0O HAYKH O COMPOTHBJIEHHH MATEPHAJOB.

B cBA3M ¢ 3THM 0epBOE M3AaHHE MOJABEPriock Gonblof nepepadorxe
M CYILeCTBEHHHIM IOMNOJHeHnaM. Hapaay ¢ ucrnonb3opanHeM 3HAUMTENbHOR
YACTH 34444 Opefuniyulero uamauusd B cOOPHMK BK/JIOYEHO HA OCHOBe
ONHITA COBETCKOH IUKOJMH H3BECTHOE KOAMYECTBO HOBHIX 3amad. Kpome
TOCO, AaBTOPH COYJIH HeOﬁxo,H.HMblM MIONMOJIHUTH c60pHm< HOBLIMH pa3-
HelaMH, OTPAWAIOIIMMH pa3BUTHE HAYKH O CONPOTHBJIEHHH MAaTEpHalsoB
3a nocaefHue roisl. B 4acTHOCTH, BBEJEHH TakHe pa3fensl: pacyer
CTATHYECKH HEOMPEALHUMHX CHCTEM N0 JAOTIYCKAEMHIM Harpyskawm; pac-
YeT TOHKOCTEHHHX CTEepHeH; pacyeT ANEMEHTOB KOHCTPYKUMH ¥ MawHH
Ha NOA3ydecTh; onpepeiesne AedopmMaunii M pacueT CTATHYECKH Heonipe-
LeluMBX 6ajoK M0 MeTONY HAyajlbHHEIX MapaMeTpPOB.

Monyuunn masecTHOe pa3BHTHe B cOOpHMKE TaKHe pasjlend, Kak pac-
4eTH HA YCTOMYMBOCTH, KojaeGaHHA, yAap, yCcTaaocTb M LP.

[Tpn noaBope Mmatepuana aBTOPH CTPEMUJIHCh pacHonarath 3ajgadd
B MOpAJKE HapacTaouwedl TPYLHOCTH, OPUEHTHPYACh HA HauGosee Leneco-
ofipasHble A1d [(POBENEHHH NPAKTHYECKHX 3aHATHH M NpH  BHIMOJHEHHH
caMocTOosITeNbHOM HoMmaumHelt paGoTu ctyxenToB. Hexortophe 3anayu nans
¢ PACUETOM UCMONB3OBAHHA MX IS KOHTPOMBHHIX H HHIMBHAYaNbHEIX 10-
MallHuX 3a%aHHH.

Oco6eHHD CnOKHbIE 3aaun B COOPHHK He BKNJOYEHBL

Ona oiHol-TBYX 3ajay KAWIOrO TUNA NPHBEJEHH peuleHds, NOaa-
pasiolLee GONMBIIMHCTBO 3a4au ILaHO C OTBETaMH.



6 N3 MPEAUCIOBHA KO BTOPOMY H3AAHHIO

IMprn peweHun 3amad4 PeKOMEHAYEM MOJb3OBATHCA  YKA3AHMAMH
H. M. Bendesa, xoropble GhlAM UM JaHb B MPEIHCIOBHH K MEPBOMY
naganno: «YUrobu M3bewaTh MEXAHHYECKOTO MPUMEHEHMS Ydauiumucs
roTOBHIX GOpMYJ, BO MHOTMX 3aJAaqax MNPONyuleHs! GYKBEHHLIC BHpaxe-
HUA I/ HCXOAHHX JAAaHHBIX. B aTHX ciyuasix nepex HauyanoMm pelleHHd
8ajaud yvamfuhca caM JOMKEH BRECTH 3ITH OOO3HAYEHHS H pEIaTh
samayy B anreGpauyeckoft ¢opMe 10 TeX [MOP, MOKA 3TO He BLI3OBET
M3MMILHUX ycnoxHenu#. TonbkO moc/e 3TOro cnepyet nepedTH K uu-
C/ICHHOMY pELIEHMI0 M JOBECTH €ro A0 KOHIa B 4HcI0BOM Buzne. Ilpa-
BUJIBHOCTb MONYYEHHOTO Pe3yabTaTa HeOOXOXUMO 'OLEHHTD 10 cyliLecray,
CONOCTaBAfAS €ro ¢ MCXOAHHMU JAHHBIMHY,

B. K. Kausypun



NPEAUCIOBUE K TPETBEMY W3JAHHIO

B HacTofiuteM TpeTbeM HM3ZaHMM COOPHUK NMOYTH MO BCEM pasjenam
NONO/HEH HOBRIMH 3anayaMd, B TO e BpeMfl ycTpaHeHH HeEKOTOphie
LyOnupOBaHusl, HMEBLIME MECTO B MPEeNbIYILEM H3JAHHH.

Marepuan sapaunuka nepepacnpenened. Py6puxaunst 3HAYHTENbHO
yrpouLeHa.

[To pany 3amay poGapnens oTBeTH. B npuaoxennsx no6asiena
Tadnuua Ko3pdUUHEHTOR CHHKEHHS JONyCKaeMmulX Hanpswenuft. Ycrpa-
HeHs nedekTw, oGHAPYKEHHEIE BO BTOPOM H3IaHUM.

ABTOPH HEOJHOKPATHO MOAYYam# OT CIEUHAINCTOB KPHUTHYECKHE
3aMeuyaHuf o npeabayuremMy uamanuio. Oco6eHHO MHOIO LEHHBIX 3ame-
yaHu#t OBIIO MOAYyYeHO OT CTaplUero mnpenojanarend Kadeaps CONPOTH-
B/leHHsT MaTepuanoR ApxaHrenbckoro JlecOTeXHHYECKOTO MHCTHTYTA
.H. FI BHDH'—IEBCKOFO. ABTOpbl HeJUKOM Y4JaH 3TH 3aMe4YaHud H BhIpa=
WawT MCKpeHuwoio 6aaronaprocTh ToBapuuly JI. I1. Bupnuesckowmy.

Mexay OT[Ae/bHRMH aBTOPaMM MaTepuan OLla pacnpenesieH caenyio-
uum o6pasom: JI. A. BenssckuM cocrarnens §§ 22—24; B. K. Kauy-
punniM—§ 35; S, M. Kunuucom §§ 14—21 u 34; M. A. KoxerankoBuy
§§ 10—13 u 29; H. 10. Kyutenesum §§ {—7; 9; 33 ¥ npunoxesus;
A. K. Cunnnxum §§ 7; 8; 256—28; 30—32 u 36—40.

B. K. Hauypun

B neBaTOM H3MAaHHM 3aMeHeHsl Ta6IHMUL MNPOKATHOrO COPTAMEHTA
cornacho HoBuM [OCTaM W npHBeleHbl B COOTBETCTBHE C HMMH yC/A0BHH
H pelleHust 3ajay.



OBIIUE 1Jii BCEX 3AJAY JAHHBIE

Ecau HeT cmenyanbHBIX YKA3aHHil B YCIOBHH 3aja4H, TO NPH PEINEHHH 32124
Heo6XOAHMO NPHHHMATL CJAEAYIOMHE 3HAYEHHS YKA3ZAHHBIX BeJHUHH:

Mopnynp yOPYrocTH CTAaNH NPY PacTAXEHHH HJH cxaTuH . . E=2.10% kzfcm?

Monynp yNpYyrocTs a/MiOMHHHA H JOPAJIOMHHA . . . . . . E =0,7-10% x2[cM?
Moznyae yOPYrOCTH YYTYHA + & v ¢ v« « o 4 v 0 4 = o & E=1,2.10% k2fcm?
Monyab yHNDYFOCTH MERH « « + v v o v o« v s v s « o & E=1.10% refcm®
Monyns ynpyroctu nepera BHOMb BOJOKOH . . . . . . . E=1-10% xzfcm?
Moayap ynpyroctu CTanu OPH CABHTE . . . . - . . . . . G=38:10% kefcu?

TemneparypHaiil KosdbduunenT nuHeiHOro pacuapenns crany o= 125.10-7
TemneparypHstit kKoaddpuILHEHT AUHEHHOr0 pacwnpedusa ey o= 1651077
Kosdpodunuent nonepeyHodi AedpopMauuy CTaNd . . - . . . n=0,30

OGBEMBBIH BEC CTAMH o« o « o ¢ o o v o + o . e e e v=7,8 2[cm®



F'ITABA 1
PACTAXKEHHUE U CXKATHE

§ 1. CratHgeckn ompeje/MMpie CHCTeMl

1.1. Mopuiesb HUAMHAPA NAPOBOH MAIMHH (CM. PHCYHOK) HMeer
nuamerp 40 cx, a mTox nopmuda— nuamerp 5,6 cau. Ilaenenue napa
pasko 10 am (1 am=1 rz[cu¥™. Hafitn nanGonbmee unanpsHKeHHe

Uanundp

EEIRE!
-J :_///ﬂlﬂﬁ/

K sapgaue 1.1.

B IITOKE M COOTBETCTBYIOiLEEe M3MEHeHWe €ero AJAMHH BO BpeMfd OAHOrO
xona Mawuue. JIJMHA WITOKa paBHa 75 ¢, MaTepHaJ IITOKa— CTajb.

Pewenue. Q6o3nayum: puamerp uuaueiapa D (=40 cm), AnameTp mToKa
d (=5,6 cm), nauny wroka I (=75 cm), Kapnenue napa g (= 10 am=10 kz/cu?),

Mopyns ynpyroctu E (=2-10° kefcm?).
PaGouad njowazb nopimiHa paBHA

F, =% (D*—d?) =0,785 (40 —5,6%) = 1230 cx,

YcHnHe B INTOKe COCTABHT
- P=F,g=1230-10=12 300 xe.

LY
ﬂJIOLU.ﬂlIb CeYEeHHS WTOKA paBHA hd \(\ /\

ad* 75,6

e Rty 2
Fy= 3 3 24,65 cM?,
Hanpsixenne B IITOKe NOAYYHTCH CJejyHOUUM:
_ P 12300 _ . 2
a_F2 = 5165 = 500 kefcm?,
a yAAuHEeHHe WTOKa GyIeT paBHO
ar=PL_ 1280075 _ 6187 cu—18710-% ca.

= EF, 2.10°.24,65



10 r. 1. PACTSEHHE R CATHE [1.2—1.8

1.2. Kakyio HanGonbliyio Harpy3Ky MOMXET BHIEPKATh HACPERAHHBIN
ct0a6 ceuennem 16X 16 cu? npu coxumawweM HanpswedHud He Gonee
100 wefem®?

Omeem: 25,6 m,

1.3. UyryHnaa KOJOHHA KOJBILEBOTO MOMEPEYHOr0 CeYEeHHs HMeeT
HAPYKHWH AuaMeTp 25 c# M TOMUUHY cTeHKH 25 mmu. KakoBw OTHOCH-
TeJbHOE H a6COMOTHOS  YKOPOUEHHS KOJOHHB Npu Harpy3ke 50 m. Haittu
HaNPAKEHHA B NomepedHoM ceueHuu, Buicota KonoHub 3 4,

Omgem: ¢=2,36-10"*, Al=0,71 #n, o=-—283 xz/cH’.

1.4. Crsxka auametpom 25 mam
pactanyTa ycuauem P (cM. PHCYHOK),
i BLISBIBAIOUIUM B Hell HanpsiKeHne
' =3 —=3F 1000 x2/cu®. Yemy pomKeH paBHATHCS

AnaMeTp Wa#bH d, ytoOkl HaBjeHHE,

nepelaBaeMoe €0 Ra CTEHy, He mpe-
K aagade 1.4, Buwano 14 xefcu™?
Omsem: 213 mau.

1.5. Mennas nposonoka muamerpom 1,2 mae yanunsercs na 0,25 mn
nox Harpy3xo#t 9 xz. Onpelenuts piuHy NpOBONOKH.

Omsem: 31,4 ca.

1.6. UyryHnas KO/JOHHA KOABIEBOTO MOMEPEYHOrO CEYEHHS WMeeT
HapywHblii auamertp 30 cu u Harpywesa cunoff 200 m. Onpenenutb
HEOBXOAHMYIO TOMUHHY CTEHKH NPH JAONYCKAEMOM HANpSXeHud Ha cka-
THe, paBHoM 800 x2/cu’.

Omeem: 2,9 ch.

1.7. TlpoBonoka aumamerpoMm 5 #u u aausofi 600 4, npusoaAuLas
B ABHXEHHE )KeJe3HOLOPOWHBIH CHTHAM, PaClIONONKEHA HA POJHKAX, KaK
YKA3aHO Ha PUCYHKE.

Onpenenuts, kKakoe nepemeinente A npu yeuaun B 200 x2 vano AaTh
KOHILY TNpCBOMOKM B CUTHaibHOM Oyake, €CId nNepeMelieHne APYroro

Yadbd

Cuzw. OydKa A cuznary

2

| 6004 »l

K sapgaye 1.7,

ee KOHIa y curiasa pomxHo Guth paBuo a= 17,5 cu. [IpoBecom npo-
BOJIOKH MEXIY POIMKAMH W CUAOH TPeHHs MexAy NPOBOJIOKOH u poau-
KaMH mnpeHeOpeyb.

Omeem: 48 cM.

1.8. Crepxenb W3 Maj0yraepoauctoit cranu wupudoi 30 cx# n tOM-
Ueol 15 Mm ocnablieH 34KJeNOYHBIM OTBEpCTHEM AHAMETpoM 23 e,



1.9—1.14] § 1. CTATMYECKH OMPEAENHMHIE CHCTEMEI 11

PacnmoONIOMEHHHM Ha Oocu crepkns. Kakoe pacTdruBaioulee ycuine sToT
CTepWeHb MOWKET BHAEPKATb, €C/AH JAONyCKaeMOe HamnpsMeHue PaBHO
900 r2/cu™?

Omgem: 37,4 m.

1.9. CranbHas nojoca (CM. PUCYHOK) PacTAHYTA NPOMONLHEIMU CHAAMH,
Ona ocnabneHa KPYIABMM 3aKJENOYHBIMH

PRIHEDBI8 MM

OTBEPCTHAMH, KAaK MOKA3aHO HAa pHUCYHKE, ' o
OnpenenuTh CPETHION BEANYHHY HanpsKe- é_l;iﬂ
Uil B OMACHOM CEYEHHH. Am i thm

Omsem: 1000 r2/cu’. . ZM——Q}‘-}—;

1.10. 3atsxka apouHo#t ¢epMul ATHHOMH f;._.{
10 . ucnoHTHBaeT pacTAruBaloLiee ycuane L 40
60 m. 3aTskKa COCTOMT M3 IBYX cranb- 4 0 Km
HBIX 1BenanepoB Ne 18a. Hackonbko yanu- . -
HUTCA 3aTAIKKA? 4

Omeem: 6,75 mM. K sanase 1.9.

1.11, IsyraspoBas Ganxa Ne 30a 3an0xeHa KOHUAMH B KHUPOHYHYIO
cTeHy (cM. pucyHok). Uepea kawam#t xoHeu OajKH DPABHOMEPHO mepe-
paeTcd Ha Knajky Aaeienne Q=6 m.

OnpenennTb, Ha KaKyo NJIHHY @ CleAyeT
3a/10%HUTh B CTEHY KOHELl GanKH, eCliH J10- j I

MyCcKaeMoe HanpsikKeHHe Ha CkaTHe Ans
KHpIHUHOM Kaaiku paBHo [0] =9 K2[cn’.
[Uywpniy 6Ganaku B34Tb W3 COPTAMEHTa.

Omsem: 46 cm.

1.12. [IBe npoBOJOKH, OAHA CTalib-
Hafl, Jpyrad MeLHas, UMEIOT OLHHAKOBYIO
JIMHY H HarpyXeHbl OJHHaKOBLIMH OCEBLIMHM PACTHATHBAIOUIUMH YCH-
nusiMu. MenHag npoBooka uMeer nuamerp 1 aa. eMy pamen nHa-
MeTp CTaJbHON NPOBONOKH, e€cin 00e MpOBOMOKH
YAMMHAIOTCA HA ORMHAKOBYIO BEHYHMHY?

Omsem: 0,71 uu.

1.13. CocHoBad ctofika ceuennem 20 20 cu
omupaeTcd Ha AyO6OBYI0 HOZYIIKY, KaK YyKazaHO
na pucyHke. JonyckaeMoe HAmpAKeHHe Ha CMd-
THe NS COCHH BIOIb BOJOKOH paBuo [0)]=
= 100 x2[cu’®, a ans ay6a mnomepex BOJNOKOH
{06.]1=30 ke/cx®. Onpexenursb npeneapHyi Ha-
TPY3Ky Ha cTOHKY.

Omsem: 12 m.

1.14. K HnxHeMy KOHULY Tpoca, 3aKpeil1eHHOro K saxaue 1.13.

BEPXHHM KOHLOM, nojBemed rpys P=17,5 m.
Tpoc cocrapaen u3 npoBonok puaMeTpoM d =2 man. [onycxaemoe
HanpsHKeHHe AN MaTepHana Tpoca pasuo [a]=3000 kelcn®. Vs xakoro
KOMMYECTBA MPOBOJIOK AOMKEH ORITh COCTABAGH TPOC?

Omsem; 80 nposonok.

Aas

K sapaue 1.11.




12 tn. 1. PACTXEHHE H CIKATHE [1.16—1.17

1.16. Onpefenuts AHaMeTp KawAOro U3 ABYX GO/TOB, COERUHTIOLIUX
06e 4acTH pa3beMHOH rOJOBKHM MmaTyHa (CM. PMCYHOK); YCHIME B IIaTyHe

AN
N

K 3apaye 1.15.

P=12800 xe¢; nonyckaemoe HanpseHWe A/ MaTepuana GONTOR PABHO
[0]=600 r2/cu.
Omsem: 37 uMm.
1.16. IBe nepeBsinnne crofiku ceuenneM 10X 10 cx waxmas narpy-
WeHbl, KaKk yKa3aHO Ha pHCYHKe.

900 #e OnpenaenanTs HanpaXeHHd B pPa3jaHy-
00k2 HEIX CeyeHHAX OGEHX CTOeK.

fa ﬁl_ Omsgem: B rzfcm*:
| 1 s F00ke O'a=—6, Gb=—10’ 0“:__8,5'
.lb e., 6,=—3, 0,=-—2, 0,=—86,3.
e f 1.17. Onpenenvrs HanpseHus B8
IR > cevenusix [—7/ u 2—2 m ponxoe
“l.«—“l,« I j@“_._ YAJHUHEHHE CTAJIBHOTO CTEPXHA, HATPY-

WEHHOr0, KaK NOKA3aHO Ha PHCYHKe,

K sanaue 1.16. eC/H MJIONLAZb €ro MOMEepeyHoro ce-
yeHusi paBHa 4 cM’. :

Pewenue. MbicienHo paccekaem crepxedn cewenneM [—] u ot6paceiBaem

x0T 6bl TpaBylo uacTsb, JIAsg TOro yTo6nt YPABHOBECHTb CHJAY 2 m, MPANOXKEHHYIO
K OCTaBIUGHCH JIEBOH uacTH, paBHOAGHCTRYIOWIAA BHYTPEHHHX CHJ B CEYEHHH

II |2
2m | 7 - - im
I m g
re—In 2M

K sanaue 1.17.

1—1 ponxua paBHAThCA TOXe 2m ¥ GHITL HanpaBJeHHOH BNPABO, B HAPYXKHYIO
CTOPOHY oT ocraBiueiica yacta. Takum oSpasoM, B ceueHuH f—I ycuuaue pacrs-
rusatoiee 4 paBHo S,=2m. [TyTeM nNoXOGHBIX pacCyXJEHHHl YCTaHAaBJHBaeM,
uTo B ceYeHHH 2—2 YCH/IHE TOXKE PACTATHBAWIUEE W paBHO S,=1 m.
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Teneps MH MOXKeM ONpefe/IHTh HampskeHus, B cewednn I—I oHo pasHo

i =‘:_,‘=2%9=500 Kefem?,
a B ceyeHuy 2—2
02_2='IS?2=—1¥= 250 x2/cm?.

Tak kax ycu/iue B JeBOM yuacTKe (LJIHMHON | M) He PaBHO YCHIHIO B MPaBOM
yuactke (anuHOH 2 M), To AedOpPMalHH KaXKAOTO YYacTKa Halo ONpeNeaHTb OT-
AenbHo. [lonHas nedopmanus cTepmHs NMONYYHTCA NMyTeM CYMMHDOBaHHA (anre-

Gpauueckoro, €cid OHH PasHblX 3HAKOB) AehOPManuil OTAEJbHHX YHACTKOB,
B nawem caydyae )

_.‘2000~100_}_1000-200_~
T2.10%-4 T 201084

0,05 cm=0,5 um.

1 1

1.18. OnpeneninTs HanpskeHus BO BCEX YYAaCTKAX H306PANEHHOTO
Ha PHCYHKE CTaNbHOTO CTEPWHA U

NOMHYH ero AedopMaLinio, eciy no- 7

nepeunoe ceyenue pasHo 10 ca’. 4m__2m 2m
Omsem: AT i

B nesoM yuactke =400 wz/ch?; A=tpem=1u P

B cpenHeM » c=10; .

B NpaBoM »  0=—200 x2/cu’ K sanase 1.18.

Al=0.

1.19. Onpenenuts nanpswenus B 06eHX 4YacTax u306pameHHOrC Ha
PHCYHKe CTepXHf, a TaKxe TnojHoe ero
yanuHenne, Martepnan cTep¥Ha — CTajb,
ceueHue Kpyriaoe,

Omesem.: ,
B nesoit wactu 0=1276 r2/cH’;
B mpasoft » o =319 r2fcu’;

Al=0,575 uxn.

1.20. Ha pucyuxe npencTaBieH CTep-

WEeHBb, BEPXHAA 4YacTh KOTOPOro CTalbHad,

4m
e

774 7/4

80
K sapaue 1.19, K sagaue 1.20.

a mxnga yyryusas., Ocesad wHarpy3xa P ykopayMBaeT Bechb CTepKeHb
ra 0,2 4. Onpenenauts senuyuHy Harpysu P.
Omsem: 21,2 m.
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1.21, Pa6oyee nasneHHe B UHAMHApE Maposoit Mamuuel ¢ =10 am
(MpeBHILEHHE Ha HAPYIKHRIM); BHYTPEHHHUA ANAMETP LUAUHADA D=2350nn
(cm. pucynok). Ckombko Gontos amamerpoM d =18 muM HEOOXOMHMO,

t

b

4
k]

P

K aaﬁ;qe 1.21.

4TOGH MPUKPENHTb KPBHIIKY K TeAy UWIHRIPA, €CIH JONyCcKaeMoe Hamps-
wenue mas marepuana Goaros (o] =400 xz/cu’?
Omesem: 10 Goator.
1.22, Ceyenne mnoxaBecku AB (CM. PHCYHOK) COCTOMT H3 4eThpex
CTanaapTHEX yroakos pazmepom 100 < 100 X 10 4x, ocnaBiennbIX BOCEMBIO
34K/IETIOYHRIMA  OTBEPCTHAMHM JHa-

w meTpoM 20 ma. Onpepeantb Ha-
' A npsKeHHe B ONACHOM CEYEHMH MO -
' BECKH.

O : 659 x2/cu®.
20m 20m| 20m 20m maenm [

sy | b 5%
o M; Mty \In 2M’l/:% == A %
=
100x100X10 : M~ -
azz:m a:zjfw——_ = ? - /
00

E"” ‘E”E a=20mm 7/-//

K aapaue 1.22. K sapaue 1.23.

1.23. BomonenponuiaeMulit LUT yAEPKHBAETCH JiePEeBAHHBIMHM paCnop-
kamu AB (cM. DHCYHOK) OT ONPOKWABIBAHHA AaBieHneM BOAbl. Pacmopxu
nocTaBleHbl 4epe3d Kawanie Tpu Merpa. [logo6paTh KpYrjoe CevyeHue
pacnopku, ecau A Lepesa JONYCKAeMOe HANpPAKEHHEe KA CATHE B HALIEM
cnyvae pasHo [0] =30 xe/cau’.

Pewenue. BoijendM 4acTb WHTA AJHHOH (MEPNEHAMKYJADHO K TNIOCKOCTH
uepTexa), paBHoi 3 m. Ha 3Ty anuHy DPUXOAHTCA ORHA pacmopka. [Cuapocra-
THYecKoe JaBJicHHe  BOAbl, JAeHCTByloulee HA BBJENEHHYIO 4YacThb LIHTA, PaBHO

2.2
3-—2—=6 m. OHo HanpasjeHO TOPH30HTAaJLHO M TIPHJOXKEHO Ha BHICOTE, pap-

Hoft !/; TAYGUHBI BOAH, T. €. HA %[, M OT AHa,
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IaBnexne mura Ha pacrmopky B Touke A, paBHOE CHKHMAIOWEMY YCHIHIO
B pacmopke, HaX0JHM N0 NPaBHAY pHUara:

2 4
Heo6xonuman naowanb nonepedHoro ceyeHHA pacnopKy papHa
P 4000 )
F_[&—]_S-—30_44'5 M=,
InaMerp pacnopku paseH d=2 ]/%:2' ]/%’:7,5 cm.

1.24. BogoHenpoHHUAeMBIll LIHT YIEPWUBAETCH OT ONPOKHIBIBAHUS
LepeBAHHBIMH nojgkocamu AB (cM. PHCYHOK) KPYraoro nomepeyHoro
ceyenuss puamerpom 15 cx. Jlonyckaemoe Hanpaxenne mnas Marepuaia
noAxKocoB npuuAto paBabiM 20 x2/cu’, Onpenenuts HanGoabilee paccTos-

HHUE MewJy MOAKOCAMH.

A Omeem: 1,88 x.
:;f: ¥ ,
ﬂi:_,m:_ 15m p 2 ‘
- |- 8 4 1u
- %
Ui A S -
-IM 24

K sapgaye 1.24. K 3agaye 1.25.

1.25. Yectknfi Opyc AB, nedopmaumeli xOTOPOTO MOXHO MpeHe-
Gpeub, TOPH3OHTANbHO nOAReMmed Ha TArax [ w 2, Tara J—cTanbHag,
KPYra0ro ceyeHus, auamerpoM 20 sm, TAra 2—MemHas, TOXE KPYF/IOTO
ceyeHus, AuameTpoM 25 sm. Ha kakom paccTosnum a ot yana A (cM.
PUCYHOK) HYMHO NOMECTHThL Tpy3 P, 4yTo6H U nocie pedopmannu Gpyc AB
oCTaACsl ropu3oHTanbHBIM? Yemy B -

T > 77

Ll

9TOM cayvae OYAYT PaBHBI

Hanpsg-

WeHHsd B TATAX, ecan P=3 m?

Omgem: a=1,08 ..,

0.(1) =

{ A

m

| Yasu 8

P=12m
T

im

=440 rx2/cu’, 6, =330 Kz/cH’.
1.26. XKecrtkaa 6anka AB, ne- 7

¢dopmanueit koropoit npenebperaem, //[

onupaeTcs HA CTOHKM M HarpyxeHa, '

KaK yka3auo Ha pucynke. Croika

A—cranpHas, ceuennem 10 ca?,

crofixa B-—-pnepessnnan, ceuennem 100 ca®, crepwenbp C — MeLHHIH,

ceuennem 30 cu®. Onpenenuts onyckaHue TOUKHM MOABeca Tpyaa.
Omesem:. A=0,6 mn.

-2M
K sapaue 1.96.
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1.27. Tpu cTepxns, Npukpenasiomue K GyHIAMEHTY KECTKYIO KOH-
CTPYKLHIO (CM. PUCYHOK @)}, BHIIOJNHEHH H3 CTaNH M HMEIOT OAHMHAKOBOE
nonepeyHoe cevexne mnaowafenw 20 cu®. Onpeieauts HanpsKeHUs
B CTEPWHSAX, a4 TAKKE TCOPH3OHTANbHOE, BEPTUKAJbHOE W TOJHOE mepe-
MCIILleHHsl TOUKM B nof neficTBMEM TOPHIOHTANbLHOHM CHAHI,

P=2igm 4 . _ Pewenue. Ilns onpenesiedus ycH-

- P JHH B CTEPXHAX MEICJIEHHO pa3pe3aeMm
%/ CTEpXXHH H B MECTax pa3pe3oB NpH-
7

KJajHBaeM HEH3BECTHEIE HaM ToOKa
YCHJINS, Npeamonaras #uxX BCe pacTHrH-
Baomuma (cm. pucyHok 6)). Ilocne
3TOT0 COCTaBJfieM YPaBHEHHs paBHOBE-
CHA AJS 3THX YCWJAMH M Harpyskn P:

3 X=pP—Spg=0,
otkyna Spg=P,
; 2m3=P-2+Scp-1=O.
aQ g  omaym Scp=—2P,
K sapaue 1.27. Emc=P-2—SBE-1=0.
oTkyza Spg=2P.
Takum o6paszom, aas crepxHeit DB uw BE Hawe nNpeinosoxeHHe 0 3HaKe

Ycuant 0Kasanock NpPaBHABHBIM, AJst crepikHs CF— HelpaBHJIBHEIM.
WuMest snaueHusn ycHaAHH, MOXKHO MOACYUHTATE HATPSIKEHHA B CTEPKHSX:

Sps P 10000

i — e i — 2
Opp=-F 7 50 500 ka/cm?,
_Spg__2P 2.10000 _ 2
OBE="TF" =% _—50——-—1000 Ke[cm?,
_Ser_._ 2P 2.10000 2
O'CF—— F = F = -——20—' =— 1000 KZ/CM .

TopusonTanbHoe Nepememenye Toukd B paBHO YAJMHHEeHMIO cTepxus BD,
CnepoBatenbHo,
Sppl _ 10000-100

Alrgp=Alpp= EF —m=0,025 cem=0,25 um.

BeprukalbHoe nepemellenne Touku B paBHo yadauHenmio crepxns BE. Cneno-

, BaTeJIbHO,
P Sgel  20000.100
4 Alnepr = Alpr="gF = 5 10%.90 —
m ! =0,00 exn=0,5 nm.
P f lc A8 [TonHoe mepemelienne TO4KH B noayuutes
reoMeTpHYeCK UM CYMMHDOBAHHEM FOPH3O0H-
_ ID 7  TaJBLHOO ¥ BEPTHKAJBHOrO NepemelteHni:
T A:VA§OD+AgepT=l/0,252+0,5z=

Dy =lp =it = : =0,56 mm.
K 3apaue 1.28. 1.28. Tloao6paTh IZMaMeTp Kpyr-

M0TO ceyeHns cTanphbix T4t ABu CD
tcM. pHucyHOK), ecnH narpyaka P=10m, a nonmyckaeMoe HanpsixesHe
ans Mareprana tar [o] = 1000 x2/cn’.

Omsem: d p=42,4 #a, d.p=25,2 nn.
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1.29. YXectras xomctpykuns ABCD nopmepxkupaercs crofikamu [ 2
B packocoM 8, COefMHEHHBIMH IUAPHHPHO (cM. pucynok). Konctpykums
secut 80 m M McnHTHBaeT 6Gokosoe namiaenue 20 m. [lonoGparb ceue-
HHE CTOEK M PACKOCA M3 YETHPEX paBHOGOKHX CTAaHZAPTHHIX YroONKOB
A 8 kawpoe, ecan [a_]= 1000 we/cn’.
Omsem: Ceueune crofixn [ nom-
WHO COCTOSATb W3 YrOJKOBR Pa3MepoM
32324, cedenne CTOHKH 2-—u3

yronkos paamepom 80x80x8 n
CeyeHHe packoca 3 — H3 erJlKOB
0 63 x63 x6.
7
ZAD
2 Zocm An c 8
////A[//// 70777777, o~ i5000——
K sapaue 1.29, K sanaue 1.30.

1.30. XecTkult crepwenb AB (cM, PUCYHOK) Harpywken cuioft P u
NoAAepKUBaeTcss cTaneHoit TArod DC xpyraoro momnepevyHoro cedeHmns
auamerpom 20 sx. OnpenenuTs HauOOMBUIYIO AONMYCTHMYIO HArpy3Ky P
n onyckaume ToukH B. [lonyckaemoe HamnpshkeHne 1A MaTepHana
crepias CD pasto 1600 we/ca’,

Omsem: P=1,2m, 8,=4,17 nn.

1.31. Orraxka AB l'lOIL"bEMHOI‘O KpaHa (CM PHCYHOK) DpencTaBafer
co6oit Tpoc ¢ mnonepeynnM ceyennem 500 xax?. Jonycxaemoe Hanmpswxe-

B8

WWW/W/ ;
154 - P

T
K sapave 1.31.

HMe LAs MaTepuana Tpoca pasio 400 me[cM Kaxo# rpy3s P moxer
6biTh MOLHAT KPaHOM H3 YC/JAOBHA npoqﬂocm OTTmKKu?
Omaem: 3,33 m.
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1.82. Xectknit 6pyc AB 3akpernneH, Kak yka3aHo Ha pHcyHke. Tdara
AD —cranbnag, KPyraoro cedyedus, puametpoM 25 mm, crofika BE—
JepeBsdHHAad, AAUHOW 1 ¢, KBaApaTHOTO ceye-
Hua 20 x 20 ¢, Ha kaxom paccrogsnu x ot
onopel B HYXHO NOMECTHTh CHAy P, 4ytolsl
onyckaHue Touk® B Obljio B ABa pasa Gosblie
onyckaHus ToukH AP Kakoe 3Hauenme pomkHa
HMeTb cuAa P, 4TOGH B 3TOM CJayyae Omycka-
nve toukd C papnanoce 1 mmu? Yemy rtorma
OynyT PpaBHBl Hanpaxenns B Tare AD u B
crotixe BE? Iedopmairei ropusoHTa/NbHOrO
crepwHst BF npene6peus.

K 3apaue 1.32. Omgem: x=0,081m, P=41,4 m, 0 =
=234 x2fcH®, Opp=101 k2[cr’.

1.33. B usofpawennolf Ha PHCYHKE KOHCTPYKIHH BCE CTEPYHH CTallb-
Ibte, OAMHAKOBOTO MNOMEpevyHoro ceveHds, maomainio 30 cx®. Cuna
P=10m. QOupeneluTh Hanpa:KeHHU B CTEPHKHAX.

”,

m

Omsem: 0 ,p=250 re|cu®, 0,0=2833 Kzfcu®, 0gc=—417 xefca’,
Ocp=—250 k2/ca®.
P o8
Iu
C
3 4M f
2M
D ] |
K 3agaue 1.33. K 3apaue 1,34.

1.34. Tpys P noasemed Ha AByX CTEPXHAX, KaKk H300pa¥eHO Ha
pucyike. Yroa a=380°. Crepxenr AC—CTa/AbHOH, KPYr/Oro nouepeu-
noro ceyenus, nuamerpom 30 mm, C LOMYyCKaEMbIM HATIpAKeHUeM /A
maTepuana [o], = 1600 xe/cu®, cTepxenn CB-— aniOMHHHEBHH, nnamer-

2 pom 40 wm n ¢ [a],=
H =600 xezfcu®. Kaxofi

=
W? y 7 /W/ HanGoabmHi rpy3 P Mox
7 Y HO MOJBECHTb Ha 9TUX
//////ﬁ Ihm  1om V/ (7777 CTEPXKHAX?
10m Omeaem: 13 m.

1.35. Xectkas Ganka
onrpaercd Ha <<n011¢ep-
Meuunie xamauy» A n B. Tlo Gaake nepemelialoTcss ABa CBA3AHHEIX
Mexay coGo#t rpysa no 15 m kaxaui (cM. pucyHok). Ceuenne noadep-

K 3amaue 1.35.
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MEHHHKOB B miaHe — kBafpaThoe. OnpelenuTh HX pasMepsl B NnaHe npH
CaMOM HEeBHIFONHOM MOJOXeHHW HArPysKH Ha Oanke, eC/qM JOMycKaemoe
HaNpsKeHHe AJA KNaixH noi noadepmeHHHkamu pasHo 10 Icz/c.u’.

Omegem: 52X 52 cH.

1.86. Xectxuit 6pyc AB mojBemted Ha TPeX CTaJbHEX CTEPKHAX
OLHHAKOBOTO Tomepeyroro ceyenns F=10cx* (cm. pucynok). Omnpene-
JUTh HANPSKEHus B CTEPXKHAX, 4 TaKiKe
BEPTHKANbHOE U TOPH3OHTANbHOE Nepe- 2N
MeLleHHa TOYkH A, 7

Omegem;

Oup=0pp=0, 0,c=0600r2/cn’,
Agepr =0, Ay =1,95 mn.

1.37. CrannHolt cTepweHb KPYrJoro
cedeHus pacTaruBaerca ycunnem 10 m.

OTHOCHTE/IbHOE YJJWHEHHE He [HOJ/OKHO
1

MpEeBHINATE srr a HanpsKeHu

P 2000 * P € ne

RoMKHO 6HTh Goabme 1200 wzjcu’. /P=6m

Haiitn sHaumenbmmnit aMaMeTp CTepHd, K sapaue 1.36.

YAOBNETROPHIOUIHH  3THM  YCJAOBHSAM.

2u: —j
L

Pewerue. Bripasum oTHOCHTeNBHYIO aAedopManMio uepes Harpysky P, mio-
2

TG
f1ajb nonepeyHoro CeuenHd —— H MOAYJb YHOPYTroCcTH E n npupaBHgeM e€e 3a-

4
LaHHo#l ZomycxkaeMoil oTHoCHTeqbHOH xedopmauunm [e]:
P
J'_mz—Q[e]
4

Otrcioga Ha#fizeM HeOGXOLUMBIN JHAMETP, YAOBAETBOPHIOUWMN JaHHOMY YCJOBHIO!

P 10%.2.10°
d= ]/——r- TS 10— -
2V =tV s30T o
Tenepb HESZIBHCHMO oT npe;u:ulym.ero pELUEHHPI Hanuuem yC.ﬂOBHe npO'—lHOCTH

d
yepes P, ﬂ—4—- u [o]:

P
&_d_5<[0-]l

4

P 10°

Us nByX HaiJeHHBIX AHAMETPOB HEOGXOJHMO B3ATH Goawwni, T. e. 3,57 cu,
TaK KaK MEHbIUHA ZHaMeTp He GYIeT YAOBJETBOPATE YCJAOBHIO XKECTKOCTH.

oTKYyAa



20 tn. 1. PACTAXEHHE ¥ CXATHE [1.38—1.41

1.38, IMoxo6pate KBaApaTHHE NOMEPEYHRIE CRUSHNS OTAEAbHbIX YacTeft
KONOHHH, H300paxenHoH Ha pucysxe, ecan P=100 m, a ponyckaembie
HanpsxeHus Ha Cx¥aTHe cAeldylouiye:
7 ” _— 2
Ans CTanu [o,] = 1400 r2z/cu®,
A1% YyryHa [o4) = 1000 r2/ca?,
AN TECAHOTO KaMHd [0,]==40 w2/ca’,
& nas G6yToBofl Knanku [ag] =15 x2/cu®,
E _ nns rpydra (necox) [o,] =05 wefcs’.
< Co6cTBeHHHN Bec yacteld

=
D Yy — KOJIOHHH HE€ YYHTHIBATD.
S 38 N2 A Omeem:
l .§§ .1 Ceuenne ctanbHOH KOJOH-
bymioaan B 3 y Hu 10X 10 cm,
wnadna N pynm _L p  CeueHde uyryHaoro OGau-
7 maka 50 x50 c.x,
N cevyeHye TeCcaHoro Kamed-
K sanaue 1.38. K sagaue 1.39. Horo noxons 82x82 cx,

ceuenne Gytosoro ¢gyHaa-

menta 142X 142 ca.
1.39. Kpounrrefin (cMm. pucyHox) Harpyxen cunoff P=6 m. Crep-
weub AC—cTanbHOH, JonyckaeMoe HampsKenHe AJAd MaTepuana
[o]c= 1600 [cz{c,uz‘ cTepenh BC— AepeBaHHbIfi; A0NyCKaeMoe Hanpske-
ue [0], =40 w2fcu*. Tlonobpars
w 0 ., KPYTIOR CeueHHe CTa/ibHOTO CTEepXiid
3 F H KBaJpaTHOE CevyeHue [epeBsHHOro
’ Y OnpeaenuTsb ropu3doHTaNbHOE, BEPTH-
KanbHOEe M NOJHOe cMelleHus ysaa C.
Omsem: d=27 un, a=16,4 cu,

8. ,=2,4 unm,

8

rop

=6,2 un, 0=0,64 un.

BepT

" s i . e e e g

7y - - 1.40. Xectkuit 6pyc AB nonse-

A L 1ieH, KaK YKa3aHO Ha PHCYHKeE, K CH-

SR S " cTeMe neHbkoBeix KawaToB. Onpene-

JHTb HaH6OIIhUJle BO3MOHYI0 Ha-

rpysky P, ecau JLomycKaemMoe Ha-

P npsxeHue JJf MaTepuasa KaHAToB

K sapase 1.40. npunato pamuum 100 wxefcm®, Bce

KaHaTtel OAHOro cedeHusg AUaMETPpOM

d =25 mum, a n0Nesnas NIOULAAb CeYeHns cocTasiader 75°/, oT naoulann,
3aK/I04eHHON B DepuMeTpe KAaHATa.

Omagem: 695 x2.

1.41, Jlsa ctepwuss AC n BC (cM. pPHCYHOK @)) IIapHUPHO TPHKPEn-

AeHB K OMOPaM M coenMHeHn B Touyke C NIADHHPOM, K KOTOPOMY NOA-

Bewen rpys Q=25 m. Crepwenb AC H3roToBJEH H3 LIOPA/MIOMHHE, CTEp-
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weHb BC—n3 cramd. Jlonyckaemoe HampskeHue AAA MaTepuana oGoux
cTepkHed onmHaKoBo W paBHo [0] = 1500 r2/cu®. Ha#tn uveobxonumbe
NJOUIAAY TIOTIePEeUHLIX ceueHWH cTepwHel, a Takxe BEepPTHKAAbHOE W rO-
' pH3oHTabHOE Mepemeltenus ToUkH C. .

Omeem: F 4o =1,73 ci®, Fpo=2,44 cr®, A,=5mn, A, =2,6 nm.

Ykasanue, Jlns onmpegeneHust nepememesHs Toukd C pashelMHHM B Hedl
CrepHH H H3o6pasum uX HoBme amunbkt AC, u BC,, yBeaH4HB CTaphie Ha

S

L2\ S
5] :

4

K 3amaue 1.41.

Al,=CC, u Al,=CC, (cm. pHcyHox 6)). Ilaa Toro 4roSel Ha#TH HOBOE MOJO-
eHHe Toukd C, CBEJEM BMECTE YIJIHHEHHBIE CTEDXKHH, Bpaulasgs HX BOKPYT TOUEK
A u B. Touku C, n C, 6yayr nepememarbca no ayram C,C, u GC,C, KoTOpHE
N0 HX MaJOCTH MOryT GHITb NPHHATH 33 NpsimMbe,
nepnenaukyasapusie k AC, u BC,. Torra orpesok CC,
H GyjZer HCKoMBEIM nepemetlenneM A. OGoanauas yroda,
COCTaBJEHHEIl STHM OTPe3KOM C BepTHKajbio, uepes {3,
NOJIy4aeM CHCTEMY YpaBHEHHIl:

A Bh AL
_cos (a,—B) cos(az+f)
W3 stux ypasHewuit ompegensiem f§, a sateM A H ero
BEPTHKAJBHYI0 ¥ FOPH3OHTAJBHYIO IPOEKLHH.

1.42. Kponwtefin ABC (cM. PHCYHOK) COCTOMT
n3 asyx crepwiett AC u BC. On wuarpyxed cu-
noit P. Crepwedp AC—cTanbHoOM, M3 ABYX 1IBeJ-
nepor Ne 12, crepwens BC— towe CTanbHOH, H3 K sagaue 1.42.
aBytaBpa Ne 24, Jonyckaemoe Hampsenue AJf
crepius AC pasuo 1600 wefcu®, nam crepwus BC— 1000 wefcn’.
OnpenenuTh HauGOAbLIYI0 AONYCTHMYHO HAarpy3ky P W BepTHKa/lbHO®
nepemeuenve ysaa C.

Omsem: P=234,8 m, § =270 nun.

1.43. 3agenanunit B8 6eTOH ‘kele3Hbl CTEPKEHb MECPKHTCH B HEM
CHJaMM CLEMJIeHUs, PABHOMEPHO pacrpeieneHHHMH no ero Ajauue. [nd
BHIIEPTUBAHUS CTEPKHA K OJNHOMY M3 €ro KOHIOB MPHKA4AHBAKT cHNY
P =2 m (cM. pucynok a) Ha c1p. 22). ITnowans cevenns crepuus F =2 cu’;
anvaa [ =40 ¢u, nausa a =15 ca. Tloctpouts 3mopy (rpadux) usMe-
WEHHfl HanpshKeHHH B PasHBIX CEUEHUAX 0O ANYHE CTEPwHA U ONPEleHTh
€ro yAJHHeHHe.




22 r1. 1. PACTSKEHUE W CXATHE - [1.43

Pewenue. B no6oM cedeHHH Ha YacTH CTEPXHA AJHHON @ HAAPAMNKEHHS ONH-
HAaKOBLl H paBHHI

0 = — = ——=1000 x2/cm®.

Ha uacth cTepxusa gauHo# [ paBHoAelcTBYIOWAaA CHI cHeNJeHHA H3 ycJo-
BHA PAaBHOBECHS NOMKHA paBHATbcs cuae P. Tlo ycroBHAM 3agauH 3Ta CHJA
pacnpegeneda PaBHOMEPHO Ha JAJHHe [, ClENOBATENBHO, HA IMHHLY 3TOH ANHHLL

. npHgercd cuia

P
p=7
. /L [ @ ==
a) zZ % Bo3abMeM ceueHue Ha paccTOSHHM

4+ lgp x OT JeBOro kxoHHa cTepxHA. Torsa
Jepee CeYeHHs paBHOXeficTBYIOWAs CHA
! /////% cuen/ieHus 6yger paBHa

S=px=£x.
i 1

5) ' 1000 w2/cr? Or6pocus npaBYIo YacTb CTEPKHA,
- M3 YCNOBHA DaBHOBecHsl Jemofl ocras-

> [ melicsl 4acTH MoJsyyaeM, YTO YCHJHE B

L__ L ——t g - CEYEeHHH PABHO S. Torna HaNpAXKeHud

{ B CE@YEeHHH Ha pacc'ronmmx OT JIeBoro
K sapaue 1.43. KOHIA CTepXHS GYAYT PaBHBHI

' O(X)=—=1% .

‘ x) F IF

i Ha nesom koHLe cTepHA NPH Xx=0 OHM paBAH HYy/I0, Ha PacCTOSAHHH [
OT NIeBOr0 KOHIla Hamp AXKeHHA

Oy=7z= r_ 1000 xefcm®.

_ Omiopa HanpsKeHHH MO JJHHE CTEPKHA NPENCTAaBNEHA Ha PHCYHKe 6) (1H-
HeltHbIl 32KOH).

YanvHenne uacTH CTepKHS AMHHOH o 6yjeT paBHO
__Pa _2000-15_7 5102 cu
" EF -108.27 )
. [na onpemenerHs yAJHHEHHS 4acTH CTEPXKHH NJKHHOH ! BHeJHM Ha pac-
CTOAHHH X OT JIEBOTO €r0 KoHUa GecKOHEeYHO MaJyl0 HacTb CTEPIKHSA RAHHOMN dx.
¥Ycunue B 3TOM ceveHHH 6bJI0 onpefeneno panee. Torfa yanuseHHe 3To# Gecko-
HeYHO MaJjofl 4acTH AJMHHBI CTePkHA GyfgeT paeHo

. Al,

[

Sdx Pxdx
AN =FF =R

Yanuuenue Bcell 4acTH RJAHHEI CTEPXKHA ! NMOAYYUM NMYTEM HHTErPHPOBAHHA:

!
Pxdre Pl 2000-40

—_— e 2T e == | =2
IEF —3EF =~ 2.9.700.0 — 11077 .
0

/]
Al,=SdAl=
[

INonnoe ymnusenue Al Bcero crepxHst Gyner paBHO
AMN=A,+Al,=1:10"247,5-10"2=17,5.10"3 s = 0,175 mn.
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1.44. Tpys noaBellen K CTaAbHOH MPOBOJOKE, Pa3MepH KOTOPOH 1O
AedopMannn Oblan ciaeAywoWHMA: [==3 x U d=1,6 umu. Ypiunenue
MPOBOJIOKA 0Ka3anoch pasHbiM 1,5 mm. 3atem TOT *e rpy3 Obia nonse-
wed K MeLHOH npoBonoke RanHolt [, = 1,8 .4 n anametpom d, =3,2 mu.
Ee ynnnnedne nonyuunoce pasuuiM 0,39 mm. Oupefennts MOAYAL YOPY-
FOCTH MeMHOH NPOBO/MOKH, €CiH MOAYMb cTadbHOH—E=2.10° xefca’,

Omsem: 1,15-10° x2[cn?,

1.45. K tpocy anamerpoM d= 10 ux noiBewesa KAeTh LWIAXTHOrO
nonbemnuka secoMm 100 xe. [auna tpoca, HarpymeHHoro JHulb BECOM
camoft knern, pasHa 100 .4; ero Aamua, KOrfa K/AeTh 3arpyXeHa ewe
400 k2 pyan, na 3 cu Goabwe. OnpenenuTh MOAYAb YOPYrocTH Tpoca.

Omsem: 1,7.10° k2/cu?.

1.46, Ha cranbHOM cTepxHe gHaMeTpoM 2,9 cu GLIIK HAHECEHH ABe
pucku (HeGoabluMe YEepPTOYKH) HA B3aHMHOM paccTosHuy B 25 cx. Korna
cTepwenb Obn pacTaHyT ycuanem B 10000 k2, paccTodnne Mexny
puckaMu ctano pasueiM 25,027 cx. Kakomo GymeT paccTostHe Mexpy
PHUCKaMH, ecau: a) pacTdaruBawpulee ycuaue Gyaer pamRHo 5 m, 6) pacth-
rupapouiee nanpsxenne Oyaer pasno 800 wz/cau®? Yemy pasen monyss £
mMaTtepuana?

Omgem: B caydae a) 25,0135 ca; B cayvae 6) 25,011 cx; momyns
E==1,88-10° x2/cn’.

1.47. CraabHo# CTepeHb KPYraOro nonepevyHoro ceverus (d = 32 mx
H /=235 cu) OnT pacTAHYT HA HCOLITATEAbHOK MamuHe ycuauem 13,5 m.
Bulio 3amMepeHo yMeHblIeHHE AnameTpa, pasuoe 0,0062 xup, n Ha AaHHE
5 cu ynansenue, pagioe 0,040 mu. Onpereants MOLYAB YNPYrocTH
1 k03dPHIHEHT nonepeqHofi pegopmaiu.

Omeem: E=2,1-10° k2[cu®, p=0,242.

1.48. Cranbnoit cTepmenb Aaunoit 6 4 pactanyT cuioit 20 m; moaynn
yupyroctu martepuana E=2.10° kz/cm®, kosddniument nonepeuHoit ne-
dopmanun p=0,25. Onpepesuts yseanyenue o6beMa CTEPHHS.

Omaem: 3 cu’.

1.49. llpu ucnbiTanuf npoGHOft Harpy3koft packoca CTadabHOH CTPO-
nubHOH depMbl pa3HOCTh NOKa3aHHH TEH30MeTpa OKa3zanach pasnoi 10 .ma.
Baza TeH3aoMeTpa (A/1MHA, Ha KOTOPOH NPOM3BOAMTCA HM3MepeHue JAedop-
Maun#t) papia 20 mm, ero koaddunvent yBeanyenus 1000. Uemy pasuu
HATIpAOKEHUs] B pacKoce?

Pewenue. OnpegenseM HanpskeHusi no 3akoHy [yka. A6contoTHas nedop-
Malisi PABHA Pa3HOCTH NMOKa3aHW# TeH3OMeTpa, fAeJeHHOH Ha €ro yBe/jHueHHe:

A 10
A1=T=m=0'01 MM,
OTHocuTeNbHAs AeOPMALUs PaBHA OTHOLIEHHIO a6conioTHOM JedopMmaund K Gase
npuGopa: AL 0.01

Hanpsaxenus paBHLI
0= FEe=2-10°0,0005= 1000 kz/cs?,
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1.50. Ha netanp, paGoTawwlyl0 HAa pacTfAxeHHe, MNOCTABJIeH TeH30-
MeTp ¢ Gasod 100 mm u koabduuuentom ypeanyenus 500. [TonepedHoe
ceyenue neranu umeer miaowanr 10 cx’. Tlpu narpyake B 10 m pas-
HOCTb OTCYETOB TEH3OMETpa oOka3azachk paBHo# 25 mm. Yemy pased
MOAYAb YOPYrocTH maTepHasa 3ToH meranu?

Omsem: E=2,07-10° k2[ch’.

1.51, Kakyio cnepyer BubGpars 6a3y y TeH3oMeTpa, NpejHa3HaueH-
HOTO 71 UCHEITAHUSA CTAJbHOM KONOHHH, eC/IH ero yBeanuenue pasno 1000,
TOYHOCTh OTcueTa He npesmmaer 0,1 ma, a HanpsixendHe HeoOXOAUMO
M3MePHTb C TOYHOCTBIO He nuxe 10 x2/cn®?

Omsem: [ =20 un.

1.52, Ilpu McHWTAaHUM CTANBHOrO CTEPKHS AHaMeTpoM 2,5 cx Onan
nonydeHH cAeAyolMe pe3ynpTaTe (cM. Tabn. A):

Ta6auna A Ta6auna B

Harpyaxa, Orcuer no Ipupame- Tpupamenue
m TEH30METPY, HHE HAarpya-| OTCYETOB,
MM KH, m MM

28,0
38.0
48.8
58,2
69,9
79.3
89,4
99,2
110,0
119,4
121,4
123.8
127,0
132.8

—

MWD OOoOWVOO— VOO

bt bt
OB R0 == O 0O

O O W= DN
OOt ot e 1t ot ot et b
—

NN

DOUOWOWB=IDINEWN=-O

Hedopvanuu namepsaucs Ha Aaude B 20 c.u pH NOMOILH 3epKanb-
HOTO TeH30MeTpa ¢ yBeauyenuem, paBHeM 500. Onpenenutb npenen
NPONOPUHOHANBHOCTH, MOAY/b YIOPYrOCTH W HauyepTHTb JAKarpaMMmy pac-
THAKEHHS.

Peuwenue. CocraBuM Ta6GAuLy TpHpaIIeHUd OTCYETOB 1O TEH3OMETPY HA
KaX[ylo CTyHeHb Harpyskd (cM. Taba. B).

U3 s10it TaGanubl Mbl BHAHM, 4TO NPONOPUHOHAJBHOCTH MeEXKAY Harpyskoi

i medopmanmeil Hapyluaach nocne sHadeHHsi HarpyskH, pasHoro 9,2 m. Cuepo-
BaTeNIbHO, MpPenes NpoNopUHOHaNLHOCTH PaBeH

P, 9200
=M P 1870 k2/cME.
On="F =3714.1,25° !
Or HyaeBoit Harpyaku fo HarpyskH Py, cooTmercTByromef mpeaeay mponop-
UHOHANBHOCTH, NOAHAHA paBHOCTb OTCYETOB 110 TEHSOMepr cocCTaBuJdia

A=121,4—28,0=93,4 un.
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CooTseTcTaylowee a6CONIOTHOE YAJIHHEHHE PABHO
A 93,4

_——=in = . -3 = . -4
Al= 5 = 500 186,8.107% mm =186,8-10"%cs,
a OTHOCHTeJLHOE YAJHHEHHe
Al 186,8-107*% -3
e=—=—g5 — =93,4-107%,
Mony/e ynpyrocru pasex
6y 1870 . s
E_—é—_93’4.10_5._2,0 108 k2/cm?.

MocTpoenne AnarpaMmbi PACTAXKEHHA MO AUHBIM TaGaHULl He TIpeACTaBise?
3aTpyAHeUHA.

1.53. Beronnas npuaMa ¢ pe6pomM KBaapaTHoro ocHomanus 10 ¢4
€pla MCOWITAHA HA CKATHE, OblIn MOJyueHH CAeAyloulHe pe3yapbTaThl:

Harpyska B k2. . . . 400 1300 ' 2300 ‘ 2800 4000 l 4500

YKopouyeHHe B CM
(na namue 20 cu) |0,000386 | 0,00139|0,00250 | 0,00312|0,00450 0,00490

[locTPOHTH KPHUBYIO CKAaTH W ONpEle/WTh 3Hadenne moiyis E npn
nanpsxennn 40 xe/cu’.

Omsem: E=1,78-10° k2[c.n’.

TMpumenanue. 3aBUCAMOCTh MEXAY G U £ He MOJY4YMUTCS CTPOro Hpf-
vomuueiinott, Jlna onperenenus 3uayenus E npH HANPAKEHUU 40 me{cm‘
clelyeT COPSIMHTb KPHBYIO OT HyJsi O 3TOTO HanpsmeHus.

1.54. Mexay HenomsmkHHMH ToukamMH A u B (cM. PHCYHOK) FOpH-
30HTA/NBHO HATAHYTA CTaAbHAf NPOBONOKA HMaMmeTpom 1 aex. Kakyio
HEeDBXOANMO APHAOKUTE cHay P
8 Touke C nocpenHne MJHHH
IPOBOJIOKH M KaKoe B 3TOM Cly-
yae BO3HMKAET HampsIKEHHE B
He#, ecau cmeuieHune ToukH C
N0 HANPAB/JEHHIO CHIb P JOCTHI-
ner 4,5 cu? CoOCTBEHHBIM Be- K sanaue 1.54.

COM - TPOBOJMIOKH  TpeHeGpeyb.
Pewenue. AGCONIOTHOE YIJIHHEHHE OLHOH NOJOBHHE MPOBOJOKA nocJje npu-
NoweHHA cHAR P 6yner pasHo pasHoctd AaHH CB u C'B:

Al=V 1002 +4,52—100=0,1 cn

Ee oTHocuTenbHoOe YAJHWHEHHEe cOCTaBHT

0,1__
e=155=0.001.
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Torna nanpsenne B8 NPOBONOKE MBI MOXEM NOJYYHTh, HCMOAbAYst 3akoH I'yka:
0=Fe=2.10%0,001 = 2000 x2/cm®.
3uan HanpsiKkeHwe, onpejenseM YCHAHE B MPOBOJOKE:
3,14.0,12
4

Touka C’ Gymer HaxXOAMTBCA B PABHOBECHH NOJ fieflcTBMEM CHAW P M 1BYX
yeumui S. M3 nogo6us TpeyroabHHKa cua M TpeyronbHuka C’CB HaxojuM, uTo

S = oF = 2000. =15,7 k.

L

2 __ S8

4,5 100,01
OTKYyAA

S 9.15,7

P=2‘4,5‘mj=m=l,4l Ke.

1.65. Mexay HenoABMKHEIMH TOuKaMH A u B (CM. PHCYHOK) ropH-

80HTANbHO HATAHYTA CTaJbHasd DPOBOJOKA auamerpoM 1| mu. K touke C

. NOcpeAuHe ANHHBI  NPOBONOKH

NnoABeLINBAETCS NOCTENEHHO yBe-

)"% AnyuBatoulancs Harpyaka P. Kor-

B/. Ad yAJNHHEHHE MNPOBOJAOKH [0-

crurno 0,56°/,, oma nopeanacs.

HeMmy B 9TOT MOMEHT paBeH rpys

K sapgaue 1.55. P, xaxoBa BenuumnHa ONnycKaHHs

TOYkH C K Kaxo# Be/NMYHHBI Ha-

npskeHHe B MPOBOMOKE B MOMeHT pa3pmBar CoOGCTBEHHHM BECOM NPOBO-

JIOKH npeHereHb. C‘-IHTaTb, 4TO NPOBOJIOKA HAKJIenaHa H a0 MOMeHTa
paspuiBa OHAa HMMeEET /MIIb ynpyrue AedopManuu,

Omgem: P=15,7 k2, CC' =10 cx, 0==100 xz|un’.

1.66. I'pys Q=160 k2 nomBewmBaeTcs (cM. pPHCYHOK) HA ABYX
CTa/ibHHX npoBotiokax AB u AC OAMHAKOBOH AJMHbBI; paccTOsiHMe [ co-
cragaset bh. Onpepeiuth He-
OOXOAHUMEI AHaMeTp INPOBOJOK
MpPH RONYCKAEMOM HalpsHKeHHH
1000 kz/cu® w BemMuuuy omyc-
Kauud TOYKH A pocae mpuiao-
weHusd Harpysku. Onpenenntb
STOT RUAMETP TAKXKE B MNPEAnO-
nowennn /= 10k, CobcTBEeHHBIM

K 3anaue 1.56. BECOM NPOBONOK npeHebpeyp B
060MX Clyyasx.

Omsem: 5,25 mm, 7,21 mun, Ah=0,0007/.

1.57. Onpenennts K03GHUMEHT 3anaca NPOUHOCTH AR MATepHana
intoka (3agava 1.1) no OTHOWIEHHIO K npefeny NPOYHOCTH Oy, Npepeny
TeKy4YecTH g, ¥ npejeny BLHIHOCIMBOCTH O,, NPHHAMan A CTalH, U3 KOTO-
PO# M3roTOBNEH WTOK: O, = 50 x2|un’, 0, = 30 xe[mn’ u 0, = 14 Kolnrn’,

Omeem: k,=10, k =6, k,=2,8.

NN
&J




1.58—1.62] § 2. CTATUYECKH HEONPEJAEAHMBIE CUCTEMBI 27

1.68. Kakoro /10mkHO GbTh HOnyCKaemoe HanpsiKehHe npH pacyere
Ha CTATHMYECKYI0 HATPY3KY JJIs MaTepHana BHHTA CTSXKH KeJle3HOHO-
POXHBIX BATOHOB, €CAM HANPSDKEHUE NIPH TPOraHWMH MOe3ka ¢ MeCTa He
JOMKHO DPEBOCXONAKTb Npelea TekyuecTu cranur [lpunuMaem npegmen
TeKyyectn 0, = 0,60, a npexen npounocti ¢, =50 xz|mm®. Yuect, uto
HANPgXKEHNs IPY BHE3ANHOM TPOTAHUH 10OE€3[AAa ¢ MeCTa BABOE OOMblue,
4eM NpH MOCTEMEeHHOM,

Omsem: 1500 rwzfcu’.

1.59. Onpepenurs N10WALb NONEPEYHOrO CEYEHHS CTATBHOTO CTEPHHS,
NONBEPralouierocs BHE3alHOMY TPHJIOKEHHI0 PACTATHBAIOWKX  CHJ
P=1,0m ¢ nnuaMudeckuM Ko3dHIHEHTOM k,=2; OTHOCHTENbHOE
YAJIHHEHHE UPH 3TOM He J0MmkHO npepsnuath 1/1800. Onpenenuts k03g-

duunenT 3anaca, ec/n npeen NPOYHOCTH MaTePHand paBeH 0, = 42 K2/ nn'.
Omeem: F=2,7 c#®, k= 3,78%,.

§ 2. Crarugeckn HeompeXe/auMBIe CHCTEMbl

1.60. CrepieHb, cocTosuft u3 BepxHeH MeZHOM yacTH M HuwHeld
ctanskof (cM. pPHCYHOK), HarpyweH cHno#h P=10 m. O6a xoHua crepxHs
KecTko 3amiemaenn. [lnowgane ero nonepeuHoro cevenns F=20 c.u’.
OnpefenHTh HANPSAKEHHA B KaWAOK 4acTH CTEPWHA.

Omeem: o, =100 k2[cu’®, 0,= —400 x2/cs’.

1.61, Crepxenb, WeCTKO 3alleMIeHHBIM ABYMd KOHUAMH (CM. PHCY-
HOK), MMeeT IJIOLaJb TNOMepPedHoro ceuenus BepxHed wactu 10 cu® H

e 2z
0 QL Folonl
: S0cM
|
~ 40cm 100cm
K ‘ | Jﬂim K
1 | |
g L ‘?4‘”’ ,J cu pom
! 7 745/” i * |
D777 777 7777

K 3anpaue 1.60. K 3apaue 1.61. K 3agaue 1.62.

nuskHeR yact 40 ¢’ OnpenenuTh HANPSKEHUS B KAMAOK YACTH CTEPKHH,

Omgem: 0,=500 xz|cu’®, o,=— 1000 x2[cu®.

1.62. Crepxedp € naOWALbl0 mnonepeynoro cevenus F=10 cu’
WECTKO 3ailieMleH ABYyMA KOHUAMH H HarpyxeH, KaK YKasaHO Ha pH-
CyHKe. Ol’lpel[eIIHTb HaNpAXEHHd BO BCEX TPEX Y4aCTKaX CTEPWH#A.

Cmsem: 0,=1083 xzJcu’, 0,,=83 re|cu’, 0, = — 1417 refcu’,
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1.63. Tpoc COCTOMT M3 HEHTPAaNbHOH MeZHOH NPOBOJOKM AHAMETPOM
d,=5 MM W JEBSTH CTaJbHbIX NIPOBOJOK AMaMeTpoM d, = 2,5 Mm, OKpY-
waowKx nepsyio. Ha#itm mnanpsxenns B npoBonokax Tpoca 0T Tpysa
P=>500 x2, cuntas nPOBONOKY NapauleSbHLIMH.

Omeem: o, = 4,63 xz[mn*, 0,=9,26 xz|nr. ‘

1.64. [lnowane nomepeuynoro cedenns GeToHA B KOPOTKOH wesneso-
6eTonHOM KOMOHHE paBHa 645 cu®. Konowma cmabkeHa veTHpbMf Npo-
JONbHLIMH, CHMMETPHYHO PACHOMOKEHHHMH CTaNbHHMHU CTEPIKHSMH, KaK-
AWM TNOWAABI0 MomepeyHoro cedenus, pasHo#t 10 cu®., Onpenemuts
JOTYCKAEMYIO HArpy3ky Ha Konouuy, ecau [65]=80 x2/cu’ n [o]=
=1400 wzfcu®. Jlna cranu Monyas yupyroctw pasen 2-10° wz[ca?®,
a nas Cerona 2.10° wefca’.

Omeem: 83,6 m.

1.65. Xene3o6eToHnan KOMOHHA KBAAPATHOTO NONEPEYHOrO CeYEeHHs
apMHPOBAHA YeTHIPEMH CTAJNbHBHIMM CTEPXHAMH, TJIOWAJAb HONEPEYHOro
CedeHHs KOTOPHX cocTaager 1°[, OT mromaan nomepeyHoro cedeHus
kononusl. Jlonyckaemoe nanpswenue aas 6etosa pasHo 60 xz/ca®, ana
apmarypu 1200 xz/ca®. OtHowenne MoayaeH ynpyrocTd craan u GeToa
paeno 10. Konouna necer uarpysxky 100 m. KakoBu aonswHel 6HTh ¢TO-
POHBI CEYEHUA KOJOHHB H JIHAMETP CTEPiHeH?

Omeem: a =39 cu, d =22 uxr.

1.66. Xectxult 6pyc, nedopMauuaMH KOTOPOro npeHedperaeM, moA-
BelleH HA TPeX CTepKHIX M HarpymeH, Kak YKa3aHO HA PHCYHKe a),

P=6m
K 3apaue 1.66.

Crepxenn [ —MenHut, cedenuem 1 cu®; cTepxenb 2—cranbHolt, cede-
nnem 1,5 cu®; crepwenb 38— anoMuuueBwifi, ceuenuem 2 ca®. Onpene-
JUTh HANPSXEHHS B CTEPIKHEX.

Pewenue. Tlpeanonaraem, uTO BCE YCHJIHA pacTATHBAMWIIHE H yTO Opyc 3aii-
MeT nocJe fegopMaiii CTePKHEHl HOBOE NNOJIOXKEHHE, H306p aXKeHHOE Ha PHCYHKe 6).
CocTaBHM JBa ypaBHEHHMS PaBHOBECHA:

1) Xymy= — 85 1—8,-2,25+P1,5=0,
2) M mp=8,-2.25+8,-1,25—P-0,75=0.

Iasi cocraBleHHS TPeTbero HeOGXOJAHMOro YpPaBHEHHS PaccMOTDHM JAedopMalun
(pucynok 6)). Ma Tpameumun, noJydYeHHOH Ha pHCYHKe, MOXHO COCTaBHTB
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cnepyouee OTHOLUEHHUE:
Aly,—Al,_ Al,—Al
295 1

KoTopoe mpeo6pasyem K BUAY
1,25A1, —2,25Al, + Al,=0.
BuipasuM B 3TOM ypaBHEHHH HeQopMauHuH uepes YCHJIHuS:

_§,-200 Sy150 | S5,-200
LS Sar— 2B qm 15 To7-1000

[Mocne coxkpaumennit umeem:
3) 2,58, —1,125-5,41,43.5,=0.
CoeMecTHO pewasi ypasueHns 1), 2) u 3), noayuaem:
,=0,018P =0,018.6000= 110 e,
S, =0,568 P =0,568-6000 = 3410 «e,
8§, =0,414P =0,414.6000 = 2480 xa.

ﬂpoaepHM noJiyueHHhIE 3Ha4YeHus.
D\ S =110 3410 4- 2480 = 6000 k2 = P.

Hﬂﬂpﬂ)KeHHﬂ B CTEDXKHAX COOTBETCTBEHHO PABHBI

S, 1o 2
0‘_1’,_ 1 =110 k2/cm?,

__ S, 3410 N
Uz—Fz—'l—,g—227ofCe/CM ’ .

Sy 2480 .
o,_lc—.’—-—2——1240tca/6M.

1.67. Onpenenuts BeAuyuHy HanpshxeHuil, BO3HUKAWOIHUX B CTEPX-
nax I u 2, NOSAEPWHBAIOIINX WeCTKY 6anky (cM. pHcyHOk). CTepxeth

K 3apaue 1.67.

[ —menuufl, njaowansio ceyenus 20 ca®; crepwenn 2-—cTanbHo#, mnno-
wanpio ceyenus 10 cax’.
Omsem: a, =200 xz|cH®, 0,= —800 xz/cn’.
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1.68. YecTxut#t Gpyc sakpenneH ¢ NOMOLIbI0 CHCTEMB CTadbHBIX
CTepuHed ONMHAKOBOTO [ONEPEYHOTrO CedHeHHA (CM. pucyHok). [Ipunumas

1

—— | e — ——‘//
s/ T

V7
Z

180ca

a) )]

be— 4

v
CLLL?
717 3%,

S s

77 - 5%}

ta— (] —

P=i6m

K sanaue 1.68.

[0]=1600 r2/cu®, onpemenuts NAOUIANB  MOMEPEYHOrO  CeveHHs
cTepmHe.
Omsem: a) 3,78 cu®, 6) b cu®, B) 4,3 c®, r) 8 cu®, n) 20 cu’.
1.69. 2Kectxas OGanxa AB, medopmauneti xoTopolt npeunebperaem,
LIapHUPHO TPHKPEN/IeHa K CTeHe B TOYKe A M MOALEpKaHa, Kak INoOKa-
3aHO Ha PHCYHKE, JNBYMS HNPOBOJOKAMH OJLMHAKOBOI'0 MaTepHana H
OLHHAKOBOH 0n0WAAHM nomepeynoro ceyenus. Ilokasats, uto rpya P,
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NpUAGKeHHLH B TOuke B, BH3HBAET B NPOBOJOKAX YCH/HS, PaBHLIE
2P cb? 4p be?

HFtac ' h P tae
1.70, Tpn crepwns kpoHIuTeHHa (CM. PHCYHOK) BHIIOAHEHH U3 OJHOTO
marepuana, Ceuenne mepsoro 2 cx’, BTOpPoro 3 cu® u Tperhero 4 cH,
Onpenenurs HANPSIKEHHA B CTEPIKHIAX. .
Omsem: ©,=2113 xefcu?, ©,=44T xe[cn®, o,= —1440 xejcn’.

Z

P=5m

I a a _"vp

K sapaue 1.69. K 3apaue 1.70.

1.71. Tpu cTepkHA, NIADHHPHO CKPENJeHAWe B OXHOM Touke (CM.
PHCYHOK), MMeIOT OdHHAKOBOe monepeyHoe ceyenme. Onpenenuts mio-
Waab NonepeYHoro ceyeHus, npuanMas |o] = 1600 xe/cu’.

Omsem: 3 cu®.

1.72. Wectkaa 6anka NOANEpKHBAETCA NBYMA [ONBECKaMH, Kax rno-
Ka3aHo Ha pucyske. [leppas nojBecka XO/MKHA HMETh NJOUIaJAb CEUEHHT,

Z

.‘
PN A8
M ' 2m 1,54

P=12m
K sapaue 1.71. K sapaue 1.72.

B /BAa pa3a GOAbHIYIO, YeM BTOpas; MATEPHAN MOLBECOK — CTANb ¢ AOMY-
ckaeMbiM HanpsikenneM [g] = 1600 xez/cu®. TTono6paThk ceuenus NOABECOK.
Omsem: F,=17,5 cu®, F,=3,75 cx’,



32 th. 1. PACTANEHHE B CKATHE [1.73—1.76

1.73. Onpenenuts onyckanue TOYKH C CHCTEMB CTANBHHX CTEpxcHEH
OJHMHAKOBOTO MOMEPEYHOro cedeHud miowanold 5 cu' (cM. PUCYHOK).
Paamep a=1 .

Omsem: 0,895 mn,

1.74. )Kecrmm CTEePXeHb NPHKPENJeH K <Tede NpM MOMOWIM Iap-
HHpA (CM. PHCYHOK) CTaJbHOH TArH W HepemsHHOro moakoca. Ilomo6paTs

| 4% b5
kZM——»
P=30m
P=10m
-K sanaue 1.73. K sapaue 1.74.

CeYeHHe TATH M MONKOCA, €CAM MJIOUANh CeYEHHS MOAKOCA NO/KHA GHTh
B 10 pas Gonrlie nAOWIafH CEYEHWA THMH, a JOMyCKaeMble HANpmKenns
PaBHH: 1M CTanu [o]—1600 xe/c.»n nna nepesa [o.]=60 xe[cu’.
Omsem: F, =50 cu*, Fy=500 cu’.
1.75. B uaoﬁpameuﬂoﬂ Ha PUCYHKE KOHCTPYKUHH CTepeHb ] —4yryH-
Heft ¢ [0,] =800 ve[cu®, crepwenp 2—memnuit ¢ [0,] =600 x2]cu*
u cTepwenb 3—cranvuolt ¢ [0)=

= 1200 wz/cH®, [Tnowanu nONEpeyHLIX .

|
|

2[2
|

P1bm
K sanaue 1.75. K sanaue 71.76.

ceyeHud cTepxHeR ] ®w 2 OLHHAKOBH, CEYEHHE Ke CTepwHA 3 BIBOE
menbine, [logo6pate ceyenns crepinet,

Omsem: F,=F,=24,6 cu®, F,=12,3 cx’.

1.76. B n3o06paxeHHOl HA PHCYHKE KOHCTPYKUHH CTEPXKHH I -~ CTaflb=

Hble ¢ maowanbio cevenus Fy=10 ¢4, a crepxuu 2—wmMeande ¢ nJjo-
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waapio cevenus F,=20 cu’. JonmyckaeMne HanpsxeHHs PaBHbLI: A1
cramn (o] = 1600 rzcu’, nns mean [o,] =600 xz[cu’. Onperenuts
HauGoJbIIYI0 BO3MOXKHYIO Harpysky P.

Omeem: 32,8 m.

1,77, XecTkad KOHCTPYKUMS OpHKpeneHa K (yHAAMeHTY TpH MQ-
MOLLY IIapHHpa W ABYX cTepxkHed (cM. pucyHok). Crepwenp I-—cranb-
nol ([o,] = 1600 w2)cu?),
cTep¥enb  2—uyryHusil /
(log = 1000 xz/cu®). Wx % P
naoulagm cedeHuih CooT-

BETCTBEHHO paBHH: F = 3
=30 cau’, F,=50 cu’.
Onpenenadtp MakcHMalb-
HYI0 Harpysky P.

Y omsen: 1y12,5 m. D77

1.78. JiBa ecTKHX
6pyca COeNVHEHNl, KaK 10- 0
Ka3aHo HA PUCYHKE, TpeMd K aanage 1.77.
crepxHavu. Kpallnue crep-

WHH CTalbHble, C [UIOWAAblO CeYeHHs BepxHed wacTH, paBHoH 16 cau’s
M HmkHe#d uyactn 10 cx®; cpelnuil CTEPmeHb MENHNH, ¢ MIOUIAABIO cede-
unst, paBHoft 20 cu®. Meway BEPXHHM KOHLUOM CpelHEro CTepwH# H
BEPXHHM GpYCOM MOCTABNEHA MPYXHHA C KOI(PUIHEHTOM NOAATIHBOCTEH
a=1,25-10"° cure (ocanka npywunsl Ha 1 w2 narpysku). [lpu sanan-
HOH Harpy3ke OMpeAe/NTb HanpsikeHHd B COEJHHUTENbHBIX CTEPHHIAX.

Omsem: B Bepxmeit uacTn cTanbHoro crepxns o= —90 re[cH®,
B ero umiHell vacTu ¢ = 1026 x2[ca’,
B MeNHOM CcTepxHe O = 144 Kz[cH’,

N

= P

DMMMBMNMNNN

3

4m

’7‘;;
é
Z

P=20m
p————

Pa234m

K aapaue 1.78. K sanage 1.79.
1.79. Yetnpe cTepxHS, NOAAEPKHBAKOLINE MECTKYI0 KOHCTPYKUHIO
(cM. PHCYHOK), BHMOJIHEHB M3 OXHOFO MaTepHala H HMEOT ONHHAKOBLE

nonepeuHse ceyeHHs miowanbw F=25 cu®. OmnpenelHTh B HHX Ha-
npsAKeHus. '

2 H. M. Beases



34 M. 1. PACTANEHHE H CWATHE [1.80—1.83

Omsem: ©,=1330 xe[cH®, o©,=525 r2cn®, o,=—525Ke/cH®,
o, = — 1330 xe/cH’.

1.80. KpagpaTnas mauTa OnupaeTcs Ha YeThpe CUMMETPUUHO pacno-
JIOWEHHHE CTOUKM OJHHAKOBOTO MONEPEYHOTO CeYEHUS, OXHHAKOBOH MIHHE
H M3 OAMHAKOBOTO MaTepuana (cM. pHcyHOK). Onpenenuts BEAMYHHY YCH-

aug B Kaxaoft crofike, mnpere6peras

JP nedopMaitieit IAUTHL.
(T Omgem: S, =0,4P, S,=0,25P,
! S§,=0,1P,
L P=20m
A /{/ 7
; 2 SIS,
L
I
-, L -
G397
I | 054
i L p clt
G221
ln-Ml—’|
K aanaue 1.80. K sanave 1.81.

1.81. Xectkas upAMOYrofbHast NJAMTA ONMPAETCHA HA YETHPE OLHHA-
KOBOro CEYEHHAl, JJIHHW M MaTepHana CTOHKH, PacnojiokeHHhe B ee
yraax, Kak yka3aHo Ha pucynke. ONpeie/uTh BENHYHHY YCHAMA B Kax-
no#t crofike.

Omsem: S,=15m, S,=4,5m, S,=8,5m, §,=5,5m.

1.82. Cranpnoit GOAT DPOWYLULEH CKBO3b MEAHYI0 TPYyOKy, Kak
-mokasano Ha pucysxe. llar Hapesaku Ooara pasen 3 mm. Kakue

% t‘:\?' ? Pasmeps s mm

&S S

.

=750
K 3apave 1.82.

HANPAXEHHA BO3HUKAT B 6GoaTe M TpyOxe mNpH 3aBUHYHBAHHM TaMKH
Ha '/, oGopora?

Omsem: 0,= 1274 ke[cn®, 0,= —364 xe[cn”,

1.83., Uyrynnut uuauaip anvioft 1,50 4 umeeT BRyTPeHHUA AMaMeTp
25 ¢4 ¥ TOMUHAHY CTEHOK 25 x4, TOpub UMAMHIAPA 3aKPHTH KECTKUMH



~
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KPLILIKAMM, Yepe3 UEeHTPH KOTOPHIX OPOMYLUIeH CTanbHOR 60T, CTAHY-
Th# ra#txamu, TaliKy NOABEPHYTH HACTOJNBKO, YTO PaCTArHBAIOLLEE YCH-
aue B 6onte pasno 20 m. 3aTeM K KawJAOH KPBILIKE [PUKAALLIBAIOTCS
ycuaua B 20 m, pacTACHBAIOULHE BCKO KOHCTPYKUHIO.

OnpesenuTh HanpfweHide B 6oate, ecan ero pabouas NN
pauHa pasua 150 ¢, a nonepeudoe ceuenue 35 ca’. '
Omsem: 692 wxez/cn’. 2u

1.84. CranbHo#l cTepxeHb (CM. PHCYHOK), 3aweM-
JeHHLIH BepXHHUM KOHLOM, HMeeT IIOWEAb Momnepey-
HOro ceuenus F==20 cu®. Mexay ero HIKHUM KOHLOM =22 5m
U HeNoZaTAMBOH MJIOCKOCTRIO AO €ro HarpyXeHus ’g ﬁ
NN

6ut 3a30p A =0,375 mu. Onpelenurb HanpaXeHUs
B BepxHe#d M HIKHEH 4acTAX CTePWHHA NPU IDelCTBHHM ‘
cuns P. K sapgaue 1.84.

Omgem: 0,==625 re[cn®, 0,=—0500 wz/cu’.

1.85. [lpencraBieHHblil Ha PUCYHKE CTEPweHb MECTKO 3aulemmaeH
BEPXHUM KOHUOM. JlO HArPYXEHUSA MEXAY HIKHMM €ro KOHUOM H He-
NOZATAUBOR Onopo# 6ma 3azop A==0,05 4. BepxHag 4yacTb cTepmH
C NAOWLAAbIO MONepeynoro cedenua 150 cu®—wMepuast, HHKHAS 4aACTb

77/
5 P
< g
TR %{ 0 3
..-T§
" IR
| NI N
8 N @
St I a \é’
7 //‘// 77 A
K 3agave 1.85. K sagaue 1.86.

¢ naowansio nonepeddoro ceuenns 50 cu®—cranbnax, Onpeldeauts
HampaAXEHHs B BepXHel ¥ HuwHeH 4acTAX CTePHHs, BO3HHKAIOULKE NOC/e
3arpyeHus cTepwHa cunot P=20 m.

Omsem: o, =107,6 xe/ca?, o,=—77 rzjcu’.

1.86. V[soﬁpameﬂﬂuﬂ Ha pHCYHKe amOMHHneBuﬁ CTep)KEHb HMeeT
nAOWIAAk TONEpedHoro ceyeduss 20 cx® M OpPH OTCYTCTBHH HArpy3kH
aauny 25,004 cx. CranbHas Tpy6ia UMeeT TaKyQ e Maouwaigb mnomne-
PEUHOr0 CEYEHHs M MPH TeX Ke YCIOBHAX AAMRY 25 cax. Yemy paBua

2*
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HAarpyaka P, BHI3HBAOUaf ONMHAKOBOE HaNpseHHe B CTAJAH H alio-
MUHHH?

Omsem: 6,9 m.

1.87. Wectkas Ganka (cM. PHCYHOK) NOJNO¥KeHa HAa TPH KONOHHH
ONHMHAKOBOro nomnepeyHoro cededud naomianbio 400 cu’. Mexny Ganxo#
K cpelHell KONOHHOM M0 HarpyxeHMs Obin 3a3op A=1,5 mmu. Mare-
puan xonons—6Geton c¢ moapyneM E=140000 xz/ut’. Onpegenutb
HAUPSKEHUS, BO3HMKAOUIME B KO-
JIOHHAX.

Omsgem: o,=-—80 r2[cru’;

g,=—20 xe/c‘M’.

P=72m

a
K sapaye 1.87. K 3apaye 1.88.

1.88. Yectkas Ganka (CM. PHCYHOK) moABellleHa HAa TPEX CTAJIbHBIX
CTeMKHAX; cpedHuit cTepwenp clenad Ha A = 0,5 . Kopoue TpeGyemoi
LMHHE H TNOCTAaBJAEH Ha MecTO ¢ HayaAbHHM Hanpskenuem, Onpemenutsb
HANPSKEHUS B CTEPXHAX, ec/AM IVIONIAJH MONepeyHOrO CeueHHA Bcex
crepxHelt ofMHAKOBb M paBHb F=2 cx’.

Omsem: o, =—333 rzfcu®, 6,=667 rzfch’.

1.89. XKectkuft 6pyc (cM. PUCYHOK a)) npuxpennes Kk QyHmaMeHTy
npu nomowryu mwapaupa C H ABYX CTadbHLIX THAT OLHHAKOBOrO monepey-
HOFO ceyeHHs. JleBas T#Ara BHLINONHEHAa KOPOYe MPOEKTHOrD pasmepa Ha

K sapaye 1.89.

penuduny A =1 mmu, Onpeaendtbh HanpseHHs B THACAX nocie cHOPKH
KOHCTPYKLHH.

Pewienue. Tlocne c60pPKM KOHCTPYKIMM KecTKHH 6pyc aafiMer Hak/JOHHoe
noJsoXeHHe, H30OpameHHoe Ha pucynke 6). [Ipu sToM neBas TAra YANHHHTCH Ha
BenBuMHy Al;, a npasas Tara YAnuHUTCH Ha BeaMumHy Al;. B Toukax npukpen-
NIeHHA TAT MOABATCA peakuuu S; u S;, B wapHupe C—peakuun A u H.
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CocTaBHM ypapHeHHe DPaBHOBECHS—CYMMY MOMEHTOB BCeX CHJ OTHOCHe
TenabHo wapaupa C:
S,-asin 30°—S8;-b sin 60° =0,
OTKYJa
_asin30° ., _ 3.05
T psin60° " 1.0,866

B ocranbHble ABa YpaBHEHUS PaBHOBECHS BOMAYT HE MHTepecylouine Hac peax-
uin A U H, 003T0OMy MH HX M He NHIIEM.

[lns cocTaBieHHS RONOJHHTENLHOTO ypaBHeHHS o6paTHMCH K PACCMOTPEHHIO
nedbopMamHi.

U3 pucyHka 6) BHAHO, uTO

S;=1,735,. ()

A—Al Al
ha= sin 30°Jl " ":s—in‘ﬁ%’ )
Takum o6pasoM,
(A—ALy).sin 60° _,
sin 30°- Al !
HJH
A— Al _3sin 30":3 0,5

Al sin60° §,866 = 7%

0TKyJa

1,73Al + Al = A, (6)
Bripasum Aly u Al vepes ycmana S; u Sy
Siulx S,

Aly=FF = EFsin30°

Sla  Sul
EF ~ EFsin60°’

Monctasum B ypapHennue (G) naiiiennnie anauenus Alp u Alg

Aly=

Syl Sid
l’73EF sin60° +EF sin30° A,
Han
A-EF
Sn+sn=T “ (»)

PassennM ofe gacTH ypaBHenuii (a) W (B) Ha F H yuTeM, 4TO

S
.F"=aJI H —F—"=0'n;

n

TOrAa
ap=1,73a,,

A-E
0F+UJ=—21—-.
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Pewas cosmecTHO 3TH ypaBhenus, moJyuaem, uTO
A-E_ 0,184.0,1-2-10¢

— = = 2

0,;=0,184 = 200 184 kezfcm?,
A-E  0,317-0,1-2.108

Gn=0,317 7-:—20()*_:317 Ké/CMg.

1.90. Tlpu c6opke waoGpaxenHoH Ha PHCYHKE KOHCTPYKUMM OKa3sa-
70Ch, YTO CTalbHbie CTePsHH I BBIMOJIHEHH AJHHHE® NPOEKTHOrO pPa3-
Mepa Ha 0,3 mm. Ux ceuenus F =25 cu®. CedeHHT UYryHHBIX CTEPK-
net 2 pasupt F, =40 cx®. Onpelenutb Hanpsxeuus B CTEPXHAX 0OCHae
COOPKH KOHCTPYK UM,

Omgem: 0,=-—96,5 rxejcu®, F35m
0,=—852 xzfcm’.

K sapaue 1.90. K sapauye 1.91.

1.91. Xecrxu#t Gpyc nokontca Ha Tpex crofikax (cM.  puCYHOK).
[{pafiiue CTOHKM-—CTanbHBE, OLHHAKOBOTO MONEPEYHOrO ceyennd, mnmao-
wans 20 cu®, cpednds CTOHKAa — uyrysuas, ceuenuem 50 .. Mexcny
KpaHHUMH CTORKaMH H GPYCOM MOMEIIEHH OIHHAKOBHE MPYKHHH C Koad-
QUIHEHTOM NOAATIHBOCTH, PaBHHM o =5.10-% cajre. Mewxny cpennelt
CTOMKOR M OpYycOM N0 NPUOWERHS HAarpyskw Gbl1 3a30p A=0,5 nn.
OnpedeauTs HanpaweHnd B CTOHKAX.

Omsem: 0. =—>500 wefcu®, a,=—300 xz/cu’.

1.92. CrepxeHnb NOCTOAHBEOrO MOMEPEYHOTO CeyeHHH HArayXxo 3aueM-
nmed oboumu konuamu., Yacth ero mMHOR a=1 4 {cM. pHCYHOK) —
MeAHaf, BTOpas YacTb aunolk 8=1,5 m—cranwnas. Tlocne sauremae-
HUA CTEPXWHA TeMIepaTypa ero noBhl-

A’y

waetca #a Af= 4 50°. Ounpeneantsb | T
HanpfMXeHHe B CTepKHe. ~ 2
Omgem: —1005 xe/cau’. i

5 é *
A-—a b 7. NN

K zapaye 1.92. K sapaue 1.93.

1.93. Cranvnott crepkenn (cm. PHCYHOK) 3aKkpen/jeH Mewny AByMms
HCMONAT/IMBLIME MJOCKOCTAMH npu Temmeparype f, = 5°; maowanb
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ceueHns BepxHeH dactu F,=5 cau®, HmkHe# yactu F,=10 cm?. Onpe-
Je/MUTh BEAMUYMHY HANPSkEHMH, BO3HUKAOIMX B KHKAOH 4aCTH CTEPXKHI,
IpM NOBLILIEHHM TeMnepaTyps R0 £, = - 25°.

Omsem: o,=—666 welcu®, O, '—333 Kefen’.

1.94. M306pa)KeHHblﬁ Ha PUCYHKE CTEp)XeHb COCTOMT U3 Tpex yacreid

H HUMCET KPYIa0e TIOINEPRYHOE CEYEHUe. [Tocne 3awemiaeHus KOHUOB

4 4

~-20cH——=—40cm —-—--—Lﬂa«~
K sanaue 1.94.

§ iMeé‘A é* Cmans lMeﬁb \\:\S
'%“é' : : 8 N
\ \
N N

cTepkHs TeMmmepaTypa ero mnossimaercs Ha Atf=-30°. Onperemts
HampAKEHHd B M@NHHX H CTaIbHOH 4YaCTAX CTePMHi.

Omsem: 0, =— 460 rx2fcu®, 6,=—820 xe/cu’.

1.95. CraabHoll cTepweHb AJHHOR [=12 4 3aiiemieH KOHUAMH B
crenn. OMHMH M3 KOHUOB MMeeT BO3MOXHOCTb CBOGOJHO DNepeMellaThed
BHyTpH cTeHsl Ha A=0,05 max. Onpexenutbh HampgmeHHe B CTEPKHE
IpH TIOBHIIEHWHM TeMmepaTtypul Ha 40°.

Omsem: —950 wz[cn®.

1.96. U3o6paxeHHu#i Ha PpHCYHKE CTepPweHb 3alEMJEH BEPXHHM
KOHUOM TpH TemnepaType f,==— 15% [Py STOM MEXJY HHKHHM KOH-
1LOM CTep)KHﬂ H Henonamusoﬁ NJIOCKOCTBIO OCTaB/eH 3a3op A = 0,4 xu.

[Mocne 3auieMieHHd CTepXeHb HarpeBaercd

vz 1o Temnepatypu f, = - 85° Uemy B aTOT
o MOMEHT PAaBHO HampskeHue?
20em E Omgem: — 600 xz[cu’.
f | S
[T, G210 Y
S 7
20cm ¥ { — eI C/ﬂa-.ﬂb é
0] 7 ' _
’-T A 7Y
K zapaue 1.96. K sazaue 1.97.

1.97. Tlocne 3auiemacHHsd M300paXeHHOrO Ha PHCYHKE CTEPKHA TEM-
neparypa ero noswimaerca Ha + 30°. Jlepas ero wacTbh AMHHOH a = 1,50
¢ nomepeyHHM CededHeM maomaasio 200 i —Mezmaﬂ npaBas 4acTh
annHol ba==1 4 ¢ monmepeunmM ceuennem 100 cu® —craabHasg, Mexany
NPaBHIM KOHLOM CTEPXHs U WECTKOH MIOCKOCTbIO IpH 3ajenke bl OCTas-
nen 3asop A ==0,03 mx. Tlpenebperan nedopmainyedt naruba, onpenenuTh
HATIPAWKEHHS B 4YacTX CTEPWHS TOCAE TMOBHIUEHHS €ro TeMNepaTypsl.

Omsem: o, =—435 xzjcu', 0,=—8T0 xz[cn’,



40 r1. 1. PACTAXEHHME M CKATHE [1.98—1.101

1.98. B cranbHbix cTepknsix A n B (CM. PUCYHOK) CTAHHOH Myd-
TOM BI3BAHO pacTaruBajpouiee HampsikeHue 0, ==150 x2/cu’. Hackoabko
HAal0 M3MEHUTb JJHHY CTep){(Heﬁ npu nomoum MyQTH, uTOOH OPH H3-

. MEHEHMH TeMnepatypul Ha Af=-— 10°
HANpsAXKEHHE B HUX CTaJO PABHHIM 0' =
=800 w2fca’? dedopmauuett MycpTu

,
A 8

npeHebpeyp.

LW 7, Omgem: A= 40,56 mx (Ha oFa
CTEPIHA).

K 3apaue 1.98. 1.99. Bepxuss yacTh M306PANKEHHOTO
Ha PHCYHKE CT®PXHS — CTaNbHAd, ¢ none-
peuHbIM ceyeHHeM miowtanbio F, =200 cx®, nmxHasg—MelHas, ¢ noue-
peunbiM cevedneM maowaabio F, =100 cx®. 3azop A=0,08 mmu; pa3-.
Mepnl a=10,0 #, b=0,5 x#, ¢c=1 x. Oupegeanrts

{22, HanpAXKEeHH H bI3BAH
Y /222222 PAWCHHUA B YacTdX CTEPXHY, BHI3BRAHHBIE cnjof

s

P=150 m v omHOBpEeMEHHHM NOBHUIEHHEM TeMIe-

a patypsl na 20°,
Omsem: 0,=475 x2[cu’, 0,=—2T5 K2jcm
0. =— 950 w2[cH’.
) P 1.100. Vupapnas Tpy6GKa C mONepeyHuiM ceye-

nuem 37,5 cu® u miunolt 50 cu w MexHas Tpy6ka
TeX e Pa3MepoB MOCTaBJIEHbl BIPHTHIK JAPYr K APYry
npu Temnepatype 0°, 3aTeM OHM HarpeTol A0 TeM-
nepatypn --36,4° M cwaTH CHJIaMH, He MO3BO-
AAOWMMA U3MeHUThcH HX o6ulelt paune. Kakosa
BeJIUYMHA STHX CHJA M YeMy PaBHa JJHHA KawaoH
W3 TPyOOK npu mOBHIeHHOH TeMnepatype?r [na
unBapa a,=0 u E, =2-10° wzfcu’.
K 3apaue 1.99. Omsem: P=15,0 m, [,=50,01 cx, [, =
= 49,99 cux.
1.101. XKectxu#t 6pyc (CM. PUCYHOK), KPOME WIapPHUPHOH ONOPHI, MOJ-
LepuBaeTcd euie IBYMS CTA/JbHBIMH TSraMH OJHMHAKOBOLO MOMEPEeYHOro

LU UL

K aapaue 1,101,

ceyenns niomanblo 40 ca®. Iloc/e yCTAHOBKH TAT HX TeMIeparypa
noBbicHAach Ha Af = -~ 20°. OnpelenuTh HanpsxeHHs B THACAX.
Omgem: 6, =—470 K2[cu®, 0,=—D542 Ke[cH’.
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1102 CranbHpe cTepwHu [ ¢ nmomepeyHbIM CeUeHHEM MUOILA/LE 10
20 c#® u MelHble CTEePWHU 2 C NoMepedHEIM cedeHneM niaowanbo 30 cx’
IUAPHHPHO coeAnHennl B Touke C (CM. PMCYHOK) TIpH TeMmmeparype
t,=15° OnpegenuTs HanpskeHud B CTEPKHAX TPH MOHMKEHHH TeMlepa-
TypHl KOHCTPYKUMM 10 f,== 45°

Omsem: o0, = 104 xe,‘ cH®,

K sapaue 1.102. K 3apaue 1,103,

1.103. B npexacrasneHHO# Ha PHCYHKE KOHCTPYKOHH BCE CTEpK-
HH — CTaJbHBIE, OJHHAKOBOrO MomepeuHoro cedenns. Y10 omacuee: nosm-
IeHHe TeMMepaTypH TONBKO CPeAHEro CTePIKHf WIM TOJbKO KpaiHHX?

Omeem: Bo BTOPOM ciyyae wHanpsikeHHe B 4YeTHpe pasa Goabiue,
YyeM B TepBOM, TakhM 06pazoM BTOpOH cayyall onacHee,

1.104. Mexay HenoABMKHHMHM ToukaM# A n B mpu Temmepartype
t,=0° ropusonTanbHo noasemena Oe3 HATAKEHHs CTanbHAs MPOBOMOKA
nname'rpom 1 mm (cM. PHCYHOK), BecoM KOTOPOH npeveGperaem. Temme-
paTypa NPOBOJOKH MOXET NOBBICHTbCA HO t, = 50° u nonusurncs

no t,=—50° ﬂonycxaemoe HanpaykeHue JJIS MaTepualia NpoBOJOKH
paBHo [6] = 2000 x2/cx®. Onpenenuts, KaKyio
Harpy3ky P MOXHO MOABeCHTb K MPOBOJOKE P

B Touke C mocpeinHe ee€ Mpojera npu Tpex
yKa3aHHHX TeMIeparypax.

Omsem: Tlpn 0° narpyska P=1,4 xg
npu —50° unarpyska P= 0,32 xe; npH 4 50°
Harpyaka P=1,79 xea.

7 sl
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K sagaue 1.104. ) K 3apage 1.105.

1.105. I'pys 4,5 m nepejlaercd uepes MECTKYIO IJIMTY HA CIIOUIHOH
CTaZbHOH LMAHHAP TAOWALBY 15 ¢4’ ¥ MOAWH MefHHH UUAMHAD MANO-
wanpio 20 cu®. Cuna neictByetr no ocH oGOHX LUMJAMHAPOB (CM. pHCY-
Hok). Ilocne mPHIONEHHS HATPY3KH TEMIEPATYPa MOXeT TOBHCHTHCA
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Ha 30°. Hafitu pacripemenenve Harpysku A0 M NOCJAE H3IMEHEHHS TeM-
nepaTypsl.

Omgem: [o usmenenus temneparypw P,=2,7 m, P,=18 m,
focie uaMeHeHus Ttemneparype P,=1,26 m, P,=3,24 m.

1.106. [IBe XecTKHe OTAMBKM COCAMHEHHI CTANbHEIMU GONTAMH, Kak
NOKa3aHo Ha pucynke. Haittn penmuuny cua P, Heo6X0QMMY0 AJs paa-
JBMMEHNS OT/AHBOK HACTOJBKO, 4TOOB MEXAY HUMH cBOGOAHO MOT GHTb

3
7] Cmans
9 4
7 A 4
g a
Meds
P = 3 P
4 Ny cmans
7 Z
' '
f————— 204y ———————>

K 3agaue 1,106.

NOMELIEH MeLHbH crepwend Aaunol 20,02 ¢4 n naowanbio nonepeynoro
cedeHns 6 ca®; ompeleNNTh PACCTOSIHHE MEKAY OTIHBKAMHM TMoOcCAe YHa-
Jnenua cua P,
Omsem: P=314 m, [=20,013 cxu.
1.107. Craapnas AByraspoBas 6anka N 16 jexur Ha AByX onopax
M HarpymeHa mocpeiuHe mnponetra rpysom Q=10 m (cm. pucyHoK).
Ceuennst Ganku Ha oriope yZepwUBAKTCA OT TOPH3OHTANLHOTO MepeMe-
UIEHHA CHJIAMH  TPEHHd, KOTOopHe

= — OGyneM noaaraTh APHAOKEHHLIMU BLONb
///% 7 och 6anok.  Koabdmument Tpenus
4 Mexay OGalkofi M onopaMH paBeH

K sagaue 1.107. f=0,3. Onpeaenuts HauGoabwyo

PA3HOCTL TeMIEepaTyp, JHAO KOTOPoH
BO3MOXEH POCT HanpsiKeHud B 6anke, M BENHUYHHY HAUBOABIUMX TeMIIe-
PATYPHHX HanpsxeHuH,

Omsem: At=+ 8°, 6="F 74,3 x2ch’.

1.108. Peabcn ynowenw npu Temnepatype ¢, = - 10° ¢ aasopom
a=4 mnu. dauna penvcos /= 12,5 u. Kakolt 3asop Oymer mnpu Ttem-
nepatype ¢, =—30° npH kakoii TemnepaType 3a30p HCYe3HET, KaKie
Hanpsikennst GyAyT npn Temneparype f,= + 50°?

Pewenue, Yxopouenue penbca NPH NOHMKEHAH TEMNepaTyph ONPeieHM

no gopMyJne
Al=al At=125-10"7.125040==0,625 c#,
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Taxkum 06pa30M, nocje MOHHXXEHHA TEeMIIeparyphl 3a30D OKAaXETCA pPasHBIM
a,=a+Al=4+6,25=10,25 mx.

Ina onpenenenus TemMnepaTyphl, IPH KOTOPOH 3430D HCUE3HET, NPUPABHAEM

YAJMHEHHe peibca 3a30py. K3 storo ypasHenus naiifeM Heo6X0QHMYIO PA3HOCTE
TeMueparyp:

al Af=a,
OTKYla

a_ 0,4
al  125-1077.1250
CnenosaTesnbHO, 3a30p HCHE3HET NPU TeMIepaType
t,=t,+ At=10425,6=35,6°,
H HaNpsXeHHS B PeNbCaX HAauHYT BO3HHKATh JIHWL NPH £ >1¢,. OHu GYAYT paBHH
o=Ea ({;—1,)=2-10°125-10"7 (35,6 —50) = — 360 «ez/cm?.

At = =95,6°.

1.109. Onpenenuts HeOGXOIUMYIO BEJIHUYHHY 3a30POB B CTHIKAX Pelib-
COB, npH KOTOPOH B JeTHee BpeMs He OyoeT MNPOHCXOAHTL CKATHSH
pe/bcOB. YKJaJAKa PeNbcOB TPOM3BOAHTCA NPH TemmepaType -+ 10°;
HauboJbilas NeTHAA TeMmneparypa pasHa -+ 60° mauna peabcoB 8 4.
Kak Benuxu OydyT HanpsieHus, ecld NPH YKI4AKE DelbCOB BOBCE He
OCTaBIATb 3a30pOB?

Omsem: 5 mn, 0=—1250 xz/cn’.

1.110. TlaponpoBoanas cranbHas Tpy6ka wumeer maudy 30 # npu
temnepatype -+ 15°. Yepea ary Tpy6ky nponmyckaercs nap, Harpesa-
owmui ee 1o Temnepatypu - 180°. Kakosa mpu aToM Gynert maHHa Tpy6-
KH, eC/IH He HMeeTCHl HHKAKUX NPensTCTBHA 1 ee pacuiupedus? YeMy G-
AH Gn paBHB Hanpskeuua B TpyOke, ecaH Cbl OHA HE MOT/A YAJHHATHCAP

Omsem: 30,062 4, 0 =—4125 rx2[cu’.

1.111. Onpenenutb, HACKOJbKO BO3PACTET HANPIKEHME B CTAAbHOM
GaHpaxe, €C/M MeXIAY HHM M KOJECHBIM LEHTPOM NPONOKHUThL NPOKNANKH
H3 KPOBeJLHOro wesje3a ToJmuHoH 0,45 mm (MX medopManyiamH, TaK xe
Kak u pedopmauneft ueHTpa, NpeHeOpeyb). JluaMeTp 1leHTpa H BHYTPEHHUI
aAaMerp Ganpmaxa paBHW 900 ma, tonmuna Gaupawa 45 mm.

Pewenue. BBUAY ManocTH TOMWMHE GaHAaXa N[O CPABHEHHIO ¢ ero JHame-
TPOM NpPHMEM, Y10 AuaMeTp cpeinell JHHMM GaHJAXKa paBeH ero BHYTPEHHEMY
nuaMerpy. Hanmume npoxsajgok yBendnuusaer pguamerp Ha 2.0,45=0,9 wmuu.
OTHOCHTEJbHOE YBeJHYEHHE JHAMETPA, paBHOe OTHOCHTEJBHOMY YBEJHUEHHIO
aanuul Gaupaxka, GyheT paBHO
0,9
900
VYBenyueHne HanpsxeHHH onpefenum no 3akony [yka:

0=FEe=2.10%0,001 = 2000 xecm®,

E =0,001.

1.112, Jlonnysmm#t BO Bpems pafOTH YyryHHbIE DUCK NPEINON0KEHO
HCTIPaBUTh, CTAHYB O6aHlaxoM H3 Marko# craau. HapywHueit nuamerp
nucka pased d =280 cx. Jna BO3MOXMHOCTH Hacaakd Oangax OGympet
npeaBapurenasHo Harper. KakoB pomxen OGbTh BHYTPEHHHit JHHaMeTp
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6aHgaxa [0 HarpeBa, e€Cau HanpseHHs B HEM NOCAE HAaCaikH AONKHH
paBHAThes 0 = 1000 x2/c#’? BBHAy MAcCHBHOCTH AMCKA MO CPABHEHHIO
¢ GaHJaWOM JNHCK CUMTaTh HemxedopMHEPYEMbIM.

Omeem: 79,96 ca.

1.113. Cranbhyio nenty TtonuuuHo#t 6 Mau HEOGXOINMO HATAHYTH HA
cTaqnHOH ke UHAAHApP Anamerpom 30 ca; BHYTPEHHHH AHAMETpP JIEHTOY-
HOro konbita pased 29,98 c.x. Hackonbk0 Heo6XOAHMO NOBHICHTh TeMmne-
PaTYPY KO/bIE, YTOGB OHO CTan0 CKOJB3HUTH MO MOBEPXHOCTH LNUAMHAPA?
Kakoe pacrarusaiouiee HanpsxeHHe BO3HMKHET B KOJbIE, KOTKA OHO
NpAMeT TY Xe TeMnepatypy, 4TO H UMAMHApP, ¢caM AecdopMauMed no-
C/IeHETO MOXHO npeHeGpeub?

Pewenue. CpeaHuit guameTrp JIeHTHl 10 ee BarpeBa pased

d=29,98 40,6 =30,58 cu.

Uro6nl JleHTa CKOMb3UJA 1O LHJIHHADPY, Heo6X0AuMO, 4TO6H BHYTPEHHHH ee
AuaMmeTp ctaka 6bl, Mo Kpaiinefl Mepe, paseH AMaMeTpy WMJAHHApA, T. €. YTOGHl
OH YBeJIMYHJICA Ha

Ad=30—29,98=0,02 cm.

Ha sTy Xe Beanunny Ad yeesuuurcs M cpeAHHil Anamerp JeHTH. Toraa
OTHOCHTEJIbHOE YBeJMUYeHue JHaMerpa COCTABHT

_Ad_ 0,02 e
P= =g gg=054 1074

TlpupaBHsieM 5TO SHAYEHUE € OTHOCUTEJbHOMY YBENHYEHHIO RHaMeTpa, BH3BaH-
HOMY MOBLIEHHEM TeMIepaTyphl:

g =aAt,
OTKYyJa
e 6541074 _
M= =Tg10=7 527"

Tocne Toro kKax JeHTa B ropsueM COCTOSSHMHM OGYyZAeT HajleTa, OHa MOCTENEHHO
OCTLIHET O NEepBOHAYaJILHOH TeMNepaTyphl, T. €. MO CPABHEHHIO C HATPeThiM
COCTORHHEM ee TeMmepaTypa yMenbmiuTca Ha Af=052,2°C. Tak kak Redopma-
LHell LUHJKHAPA MKl npeHeGperaeM, TO JIEHTa He HMeeT BO3MOXHOCTH YKODOTHTbCS,
CJIEA0BATENbHO, AJNH ONpPEIEJEHHS B Heil HampsKeHHH MOXXeM BOCHOJh30BaTbCs
dpopmynamu:

0=FEaAf=2-10%.125.10"7.52,2=1308 xz/cu?,
HAH
o=FEe=2-10°6,54. 10~%= 1308 rz/cmu*.

1.114. ToHkoe MemHOE KOABLO, HMeIOlUiee BHYTPEHHHH aHaMeTp
10 c.¢, HajeBaeTCd mNpYM KOMHAaTHOH TeMmnepaType BIJIOTHYK, HO Oe3
HATAIFA HA TOHKOE K€ CTaJbHOE KOJBIO; Pa3Mepsl KoJell B Hanpae/jeHHH
obpaaywouielt oxnHakoel. Ecan Temnepatypa o00OMX KoJel MNOHH3HTCA
Ha 50°, Kakoe cpejHee HanpshKeHHe BO3HUKHET B KAWAOM M3 HAX U
HACKOJbKO YMEHBIIATCA BHYTPEHHHH AHAMETP MELHOrO KOJblia.

Omgem: 6,:=—0,=133 x2/cn’, Ad=-0,069 xnx.

1.115. Lnnungpuyeckoe CrajdbHOe KOJBLO WHPHHOR 2,5 cM HMeeT
BHyTpennufl auamerp 500 mm u TomuMay 12 sux. Bropoe cranpHoe
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KOMBLUO TOH e INUPHHB, HO TOMMHOM 18 M marpeto M Hajmero
Ha nepBoe. KakoB nmomkeH ObTh BHYTPeHHHH AHAMETP BTOPOTO KO/bA
A TOTO, 4TOGH MOC/AE OXJNAXAEHUs HANPAKEHWUs B HeM He NpeBblllialH
700 lcz/c.)n’? OnpeneauTrb Takke HOBhIt BHYTPeHHHH AMaMeTD NepPBOTO
KO/bIla TOC/AE OX/JAWAEHH BTOPOrO.

Omsem: d,= 523,541 mm, d, =499,731 mm.

1.116. Cranvuo#l 06pyy ¢ HapywHbIM aHameTpom 1000 mnx umeer

toauwuny 25 ma. BropoH o6pyuy W3 TOro e MarepHasa HMeeT BHYy-
Tpennuit nuamerp 999,5 mx, TOA-
wuny 20 MM M TAaKy0 e WHPHHY, P=40m
Kak ¥ nepBui#t 06pyu, Bropoii obpyu
HarpeT M Hajper Ha nepeuii. Omnpenxe-
JAMTh OKOHYATE]BbHLIH THAMETP MOBepX- E 7%
HOCTH COTNPUKACAHWSl, OKOHYaTe/bHHIH
BHYTPeHHHE JLMaAMeTD BHYTPEHHEro
06pyya, CKHMAIOULEE HATPSIKEHHE BO
BHYTpPeHHeM o0pyue H pacTATHBAIO-
ulee HanpseHHe BO BHEMIAEM.

Omsem: d ,,=999,778 nn, dy,=
= 949,778 mM; Oy, = — 444 x2/cH’,
Oyap = 596 r2fca’.

1.117. Koporku#i uyryHseii crep- 22 A
A eHb CBOGOAHO BCTaBNAEH B CTAJbHYIO
Tpy6Ky, KOTOpas B CBOKO OdYepefb
cB0BGOIHO BCTAB/IEHA B aNIOMUHHEBYIO Yyayn
Tpy6xy (cM. pucysok). Omnpenenuts
HaTpAXKEHHd B CTepHe W TPyOKax i %%wuﬁllﬁ
(momepeynuiMu  RedopMaLUAMA  TIpe- :
HeGpeyb) mpH JNEHCTBHH CHAM P, CxH- ’ ) /

R

Z

N

Malol(ed CHCTEMY 4Yepe3 IOCPENCTBO
wecTKoM TIHTH.

Pewenue. Harpyaka P pacnpenenurcs
MeXAY UYTYHHBIM CTEPKHEM M _CTalbHOH
H ajioOMHHHeBOH TpyG6KaMu. PaseHcTBo ek
HYM0 CYMMbl NPOBKLHA BCeX CHJ HA Bep- Tlen
THKaNb naeTP b p _p 17en

at PetPa=F. K sapaue 1.117.
D10 —eJMHCTBEHHOE YpaBHeHHe CTATHKH,
KOTOpOe MH MOXeM cocTaBHTh. (Q6paTHMCs K pacCMOTPEHHIO nedopmannit,
Ilepopmanun (yxopouenhe) BceX Tpex CTepxielt paBHbl MexAy coGoft, ciefo-

BATeJbHO,
Aly= Al = Al,.
O1cioa MOKHO COCTABHTb ABa YpaBHeHHs jedopMauuii:
Aly=Al, 1 A=Al
Bripasum AefopMaluHMH 4eped Harpyaku: -
Pyl - Pl a Pyl Pl

EJFy EiFg EF, EF," -
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BLipaauM B ypasHeHHH DABHOBECHS H B ypaBHeHHAX aedopMauHf cuAb uepe3

HADpPHKEHUH, MMes B BHIY, 4TO Fi=0q, IT°=GC s i}:cra, H COKpaTHM

q c a
B ypaBreHnaXx pedopmaumit pauny [. Torpa ypaBHeHHe paBHOBeCHSI M ypaBHe-
HHA pedopMaudid NPHMYT cielyloiuil BHA:

=p; Ju_C% . Ou_0a
Oufy+0.Fe+0,F,=P; E."E,' E.E

CoBMeCTHOE pellleHHe 3THX TPeX YpaBHEeHUH [NaeT 3HaueHHA HalpfXKeHui.
OHH paBHHI

p
=3’14'2'52<1+1.5,54?.?02?5’+9,_7_8,52—5,5=)=18° wefeu’
1,2 2,52 1,2 2,52
0c=—g—z Oy= 12721(1)50 180=2300 xejcm?,
ca=€—@-o =0‘7:106-180=105 Kejem®,

Bce HanpsXeHHd— CKUMaIOUIHE.

1.118. Bce crepmun, yiaepxusatouie rpya P= 30 m (cu. pucysok),
OJHHAKOROFO KPYILJIOrO NONEPEYHOro CeYeHHs AHaMeTpoM 3 c# H Bhl-
No/MHeHH M3 OXHOTo Marepuana. OnNpele/MTh HANPHKEHHA B CTEPKHAX,

Omsem: 6, =707 x2/cH®, 0,= P
= 1060 x2/cu®, 0,=1414 ke[cu’.

Sl T

D BT P Y 7

&n -
K sapaue 1.118. K sapaue 1.119.

1.119. XKectkas Ganka nepBOHAYAJbLHO ONKMpPajach NPaBLIM KOHLOM Ha
YyCYHHYIO CTOHKY Miowaneio ceuerhs 100 cx® H He MMena mpoMexy-
TOYHBIX OIIOP. 3arteM Guiiu NMOCTaB/IEHH JABE€ NPpOMEXKYTOYHbIE AepeBdii~
Hhle CTOMKH KPYri0ro ceyeHHsa jphameTpom 25 ca (cM, pHcyHok). Ha
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CKONILKO MPOLEHTOB MOWHO YBENHYHTb HATPY3Ky MOCNE YCTAHOBKH MNPO-
ME@XYTOYHBX CTOEK 0PH YCJAOBHM, HTO HANPMKERHS B 4YyCyHHOH cTolike
OCTaHYTCA NEPBOHAYANbHLIMHP

Omsem: Ha 41%,

1.120. >Kectkuit 6pyc mnOABemleH HA TPeX CTaAbHBIX CTEPWHAX
OJMHAKOBOr0 nonepeynoro cedenus miouanvio 20 cu®. Cpexuult crep-
WeHb BLINOJHEH KOpOYe MPOEKTHOrO pasMepa
Ha 6=0,5 wmau (cM. pucynox). Ompejnenuts
HaNPSKEHAS B CTEPWHIX mnocie cGOpPKM KOH-
CTPYKUHHU.

Omgem: 6,=—143 k2/cm*,0,=T15kz[cH’,
6, =—1429 x2fcn®.

1.121. beronHas cro#ika AB ¢ oboumu 3a-
uleM/IeHHBIMH KOHILAMH (CM. PHCYHOK) B CpeJHeM
CBO€M CEYCHHH HarpyXeHa BIOJb OCH cunot
P=232 m. Kaxoit nnoigaau cedyeHHd HYKHO
NOCTARUTh NBe CTajbHble TArK [, 4yToOH pacTi-

K sapaue 1.120. K sagaue 1.121,

' rUBAIOIINE HATPSKEHHS B BepXHeH yaCTH GETOHHOM CTOMKM He NPeBOCXO-
munu 5 kefcu’? Uemy B 3TOM ciydae 6YIYT PaRHH HAmPsOKEHUs B TArax
W B HUWHeH dacTH croMku? Mo-
AyJdb YIPYyrocTu nJaa O6eToHa TpH
pacTSKEHUH H TP CKATHH IpH-
HSITh OJNMHAKOBHIM H paBHbM Eg=
=1,5-10° xz/ca’.
Omeem: F=2x120 cu?,
Orar =66,7 r2/ca?,
Og=—1>5 rzfcm’.
1.122. 2Kectkas XOHCTPYKUUS
(cM. pHCYHOK) mpukpenneHa K QyH-
LaMEHTY TpH MOMOWH IUAPHHPA H
TpeX CTaJIbHBIX TAr ¢ OLHHAKOROMH
IJIOULAABI0 NONEPeYHOr0 CeyeHUus K sapnaue 1.122,
u ofuHakoro# panuo#.  [lpu mo-
nyckaemoM Hanpsenun [0]=1600 xe/cu’ nopoGparb ceyenne TAr.
Omesem: 7,65 cu.
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1.123. Xectkuit 6pyc mnonBeuieH Ha TPex CTEPXHAX OLMHAKOBOroO
[ONEPEYHOro ceveHns maowansid 10 cau?, HO BHINOJHEHHBIX H3 DPa3HHX
MaTepHanoB (CM. pHcyrok). OnpelennTh HamnpsakeHHe B CTEPKHAX nocie

ol

W

24

)
N

(45 "7 LA

M I T

I Tu t 17 > n —>

K 3apaue 1.123.

MOBHILEHHST WX TeMnepatypul Ha Af=+30° J[ns uneapa a,=0 u
E,=2-10° xe/cn’.
Omeem: 6,=— 142 x2[cH?, 0, = —166 xz[cu®, 0, =527 x2/cu’.

§ 3. Yuer co6cTBEHHOIO Beca

1.124. OnpenennTs CKHUMAIOLLEE HANPSHKEHHE B HIKHEM NMOMEPEYHOM
CevYeHHH KaMeHHOro cTonba BHCOTOR 8 4 ¢ NMOCTOAHHHIM MNONEPEYHBIM
ceyeHHeM; Bec OJHOro KyGHueckoro MeTpa kJaixH pamreH 2 m.

Omeem: 1,6 xez/cnu®.

1.125. Knere noabemHuka, Becqmias 1,6 m, noaseuieHa Ha ABYX Tpo-
cax Ha rayGune k=140 x. [lnoianb NonepedyHoro cedyeHus Kauaoro
tpoca paBHa 1,25 cu®, noroHsmit Merp ero Becur 1,5 xz. Kakoe Ha-
NpsieHHe MaTepuasna B CEYEHHH Y BepXHEro H HHKHErO KOHUOB Tpoca?

Omsem: 6,=640 xz/cu®, 6,=808 xe[cn’.

1.126. Onpenenure 06beM KIaldKH ONMOPH, CikaToOR cuaoi P =400 m,
B Tpex clydasx: 1) omopa MOCTOAHHOTO cedeHHd, 2) Omopa CTyneHyaTas
H3 Tpex uyacTeft OXNHHAKOBOH NJIMHH K 3) onopa BHINO/NHEHa B BUAe Opyca
PaBHOTO COMPOTHBJEHHs CXaTHI. J[lonyckaeMmoe HanpsikeHHe NPHHATh
pasHEM 12 x2/cu’, o6beMublt Bec kaanku 2,2 m[x®, BucoTa onopu 42 4.

Omgem: V, =610 »#*; V,=261 x*; V,=209 4°.

1.127. OnpeneanTh - pa3MepH MONepevHOro cedeHHs KBaApPaTHOTO Ka-
MeHHOro cronba BeicoToit 10 4, LEHTPAJNBHO HArpymeHHOro cuiack 50 m.
Honyckaemoe HanpsikeHue Ha cxkatne 10 x2[cu®, ylenbHuit BeC xnankn
pasen 2. IlocTpOMTHL 3mIOpy pacmpefefielns HanpsweHufft no pauue -
CTCPIXKHA.

Omgem: T9XT9 ca’.



1.128—1.130] - § 3. YYET COBCTBEHHOTO BECA 49 -

1.128. Onpepenurh HeOGXOAMMBIH AMAMETP IUAXTHOH LUTAHIH HJH-
Ho#t 100 ., 3akpenieHHOM BepXHHM KOHLOM H HarpyxeHHOH HAa HHXHEM
koHue cunoft 2 m. Jlonyckaemoe HanpsweHne I MaTepHana ILITAHTH
[6]=1000 x2/cu®. Pacyer nponssecTd B IBYX NPeLNONOWEHUAX: C yue-
TOM U 6e3 y4yera coOCTBEHHOTO Beca IUTAHTH.

Omsem: 1,66 cx; 1,59 cau.

1.129. Onpeﬂenmb paaMepr! B JlaHe CTYNEHYaTOro ctoa6a KBaapar-
HOTO NOnepeyHoOro cedeHus BHcoTol 30 .4, HMeOLLEro TPy y4acTKa OLH-
HakoBOM AnauHH, cxartoro cuwiaoft P=60 m (cm. pucynok). Jonyckaemoe
HanpsceHHe AJf KaaakH cTon6a ua oxatHe [0)==10 xz/cu®, yaenbHbil
Bec ee pasen 2, [ocTpouts amopy pacnpenenenns Hanpsxenufl Mo AaAUHE
CTEPKHA.

Omsem: 87X 87 cam; 97X 97 ca; 108 ¢ 108 ca.

1.130. Ha pucynxe npeacraBaeds 4acth ¢acafa M monepeyHsift
paspes KuPNUYHOH CTEHH wIecTHITawHoro 3mauua. OT uvepmauHoro

P
g le
: ; Lt ] - ’7;—
g
10m imumfnm {" g,
) ? 4mM a0
wibbpbbibn g,
PR
M
o )mmnfﬁuml | 9,
1 \ /:M b
ﬂnmﬁhnn ! %
4 10x - ‘ sz‘ 5 |-
m%m% TTETITS TP y 2
m
L]
K sagase 1.129. K sagaue 1.130.

NEPEKPHITHA H KPOB/IH Ha NOrOHHHIH MeTp CcTeHH HAeHCTBYeT Harpyska
q,=6 m[m, OT MeXAYITAXHBIX MEPEKPHTHR ¢, ==4 m|K U OT NONa HUX-
Hero srawa ¢,=3 m/x. ITH HArpy3KH NPHIOWEHH BLO/Mb OCH CTEHH,
O6bemnnfi Bec maTepnana crexn paben 2 m/u’. Onpenenuts HaHMeHb-
[He TOJNHHN CTEH B KAWIAOM 9Taxe INPH AONYCKAEMOM HaOPIKERHMH

[01=6 x2/cu® u wupuny QJyHnameHTa NpH JONMYyCKaeMOM MAABJIEHHH Ha
TPYHT, paBHOM B x2[cau’. ’

Omeem: b,=11,0 cx, b,=21 cm, b,=32 cu, b,=445 ca,
by="589 cau, b,=76 CH, b@=125 M.
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Ha ocroBaHHM TennoTeXHHYECKHX PpacyeTOB M0JYyYEHHHE MHHHMA/b-
Hele pasMephl 3HAUUTENBLHO YBEJHYHBAIOTCA.

1.131. Cranenoft crepwmeHb NOXBEMIGH BEPTHKANBHO 32 BEpXHUH
KOHEW ¥ HarpyXeH TOAbKO cOGCTBEHHHIM BecoM. FEcin nanpamedHe He
nomkHo npessiwate 300 xefcu® n ymenbHbH Bec crany pasen 7,85, TO
KaKoBa HaMGO/LUIAA MONYyCKaeMasd - JJHHA CTepwHA? IlocTpouTh 3Mmopy
pacnpeleseHHd HANPAKeHHH NO JIIMHE CTepHHA.

Omsem: 382 &.

1.132, OnpesejauTds NONHOE YIJWHEHHE CTaNbHOTO CTepPKHA AJIHHOH
120 ., BHi3BaHHOE COGCTBEHHLIM €ro BECOM.

Omeem: 2,8 mua.

1.133. BeprukanpHbifi cransuofl cTepwenhb ¢ MIOUAALIO MONEPEYHOTO
ceyennsa F n anunofi [/==300 . paGoran ¢ Harpy3kol P opu Hanpske-
vun 6 rxejmm®. He mensas Hu pasmepoB ceueHHss CTEpWHS, HH HATPY3KH
Ra Hero, TpeGyeTCA HapPOCTHTh CTEPKEHbL B MIHHY, CYMTAsd BO3MOWKHBLIM
NoBHILUEHHE JONycKaeMoro Hanpamenns ao 6,5 we/xn’. Hackonwpko
IJVHHEE MOXHO CHE/NaTh CTEPHEeHb?

Omeem: Ha 64,1 u.

1.134. Onpexenuts ¢ yyeroM cOGCTBEHHOTO Beca mepeMellleHue ce-
YeHNs ma TMPHBEJEHHOTO Ha DHCYHKE CTEpHS, €CNH [OonepeyHoe ceye-

Hue ero F, moayas yopyroctu E, a ofbeMmHult Bec
MaTepuana y.

\

Pewenue. Tlo OTHOWEHUIO K BepXHe#l uacTH AAMHOH a
a BeC HHKHell uacTH CcTepXHs JAJHHOH b Gyjer HapaBHe c
cunoft P premdefi Harpyskoii. Takum oGpasom,
nepeMelleHHe CeYeHHA mn, pPaBHOE YAJHHEHHIO
_4acTH CTepXHA JUIMHOA g, COCTABMT

5, = Al =L YFDa | ve'

EF 2E

1.135. Onpenenuts ¢ yuyetToMm co6CTBEH-
' HOTO Becd nepeMellenne cBOGOIHOMO KOHIlA
NPUBEAEHHOTO HAa PHCYHKE CTEePXHf, ecau

‘ nonepeyHoe ceyedue ero F, Moayim ynpy-
P g roctn E, a ofbemuefl Bec MaTepuwana vy.

‘ 2
K sapaue 1.134. K sagaue 1.135. . Pb l’_@i‘}_),.
Omeem: EF+ oF
1.136. OnpefenuTs Bh3BaHHLE COBCTBEHHHM BECOM DPeaKUUH Ornop
cTepwui, H300PaKEHHOTO Ha pHcyHke a). BepxHaa WM HHKHAA YacTH
CTEPWKHA BbINIOAHCHBT H3 OAHOIO MaTepuana ¢ YyACJbHBIM BeCoOM Yy

u moayaeM E, HO pasHOro MOmepeyHOro CedeHH.

Qe
<
h‘——\;“—&"

Pewenue. OGo3dayuM BepXHWW peakuuio A u HExKuOKL B. Ilpeanonoxum,
uTo oHM ofe HanpasiaeHn BeepX. Torsa eaMHCTBEHHOE Yp aBHEHUE PABHOBECHT—
cyMMa nNpoeKuMd HA BepPTHKaAbHYK OCb—JAaCT, YTO BEC CTePXKHA paBeH
CyMMe npoeKnHH:

yFa+yFb=A+B.
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Takum 06pa3oM, 3ajlaua OKa3LIBAETCH CTATHYECKH HeonmpeaennMoil. OG6paTHMCs
K paccMoTpenro aedopMaunii. Jlasi nepexoga K OCHOBHOH cucTeMe OTGpOcHM
BepXHIOW onopy. Harpysum ocHoBuYw cHcTemy peakuneit A (cM. PECYHOK 6)).
Tak kak moaHas jAebopMauHsi PaBHA Hy/10, TO YANHHEHHE CTEPXHA, BEI3BAHHOE

AA Z 2
?/ L0 f
a -4
1 o8
W//A
K 3sapaue 1.136. K sapaue 1.137.

peakudefl A, NOJKHO DABHATHCA €r0 YKOPOYEHHIO, BHI3BAHHOMY COGCTBEHHBIM
ero pecoM. 3To ycaoBHE H OYAET AONOJHHTEJBHHM YypaBHEHHEM aedOpMALlHii,
Yaaunenne crepxHs OT peaxunH A paBHO

_A[b ,  a\_ A b F,
su=g (m+4)=F (12 7)
YKopoquHe CTepXKHd, BRI3BAHHOE COGCTBGHHBIM ero specow, paBno
_Yyat b | yaFib _ ya? b\? b F,
Mo=3p *or TF, —og |11 E) +2EF2]‘
[pupasuupas 3HaueHHA STHX BEJHUHH, MOJyadeM

Aa b F\ __ya? b \? b F
i (e r) =3 [1+(2) 122 7]

Orcrona 5 b F
0 19250
A__:yFla. 1+a2 +2a 2

2 1+_b.F_". T

a U3 ypaBHEHHsl CTATHKY
A=vyFa+vyF,b—A.

1.137. Crepxenb aauHOH / M nAOUabl0 NONEPEYHOro cedeHus F,
BHINO/IHEHHLI! M3 MaTepHana C yLe/bHEM BecOM y, 3aleM/IeH, KaK yKa-
3aHO HA PHCYHKe, CBOMM BEPXHHM K HH¥HHM koHuamu. Oupexeiurs Ha-
npsikeHHd B BepXHEM M HUKHEM CeYeHHAX CTePXKHA, BH3BAHHHE €ro
COGCTBEHHBIM BECOM, M HAYEPTUTh 3MOPY pacnpejeleHHsi HanpsmeHuH
N0 AJWHE CTePxHd.
v

Omsem: 0y =,

o,=—"% .
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1.138. YKene3o6eTOHHAs KOJOHHA YKAa3aHHBIX HA PHCYHKE Ppa3Mepos
HarpyxeHa TOAbKO coGcTseHnpM cBouM Becom. [lpu ofpemnoM Bece
Wenes06eTORa, paBHOM 2,5 m[u®, ONpeNeNHTh Hanpskerus B GeTOHe M
B apmarype Kojonue. OTHOlieHME MOAYJel YOPYrocTH CTaJbHOH apma-

TYPH M 6eTOHa NPUHNTH paBEEM 15, xnameTp apma-

Type 25 am.
Omsem: og=—1,7 xejen?, o.=—255 rz/cn’.
1.139. BerToHHas KOJOHHA TNOCTOSHHOrO CeYeHUd
1n WECTKO 34L1leM/IeHa CBOMM BEPXHHM U HHXHHM KOHUAMH.
Kakylo npenenpHyw ATHRY [ MOXET HMETh KOJIOHHA,
eC/IM PACTATHBAIOLIAE HANPANEHHA B OETOHE HE JLOKHDI
i npesuimath B x2/cau’? OGbeMHbll Bec GeTOHA NPHHATH
777 paBHuM 2,5 m/ax’.
T Omgem: 40 .
-4 V2sem
= § 4. Pacuer rubkux Hutedt
K sanaue 1.138. 1.140. Kanat nauamerpom 5 c# u BecoM 1 xz/m

noasemed (cM. prcyHok) c nposecom 0,6 4 K HByM

onopaM, Pacmo/IONEHHEM HA OJHOM YPOBHE M OTCTOSILIHM JPYr OT Apyra
' Ha 45 x. Onpenenutsh HauGoib-

Q,b_‘:jl l " 1ee W HauMeHbOIEC PacTHAry-
L2 e
BamwuUiMe yCW/IHH B KaHarte.

b )

- Omsem: H=422 ke,
‘ Thax =~ H.
g ’ 1.141. Bucgyu#t MocT nox-
e 4Em NepwuBaeTc JABYMS  LeNsMu.

Mponer ueme#t pased 100 .,
a crtpena npoBHcauns 8. .
Harpyska MocTa  COCTaB/sieT
6 m[xu. Onpeneanth HeoGXOAMMOE MONepeyHoe ceyeHHe Lened npu
[0] = 1400 xz/cm’, NPHHSIB CEYEHHe MX NOCTOAHHHIM TI0 BCEH JUHHE,
Omesem: 352 cu?.
1.142. Llenn u3o6paxxeHHOr0 Ha PUCYHKe BHCAYEro MOCTA HArpyxeHa

PABHOMEPHO paCHpeAe/eHHOM Harpyakolf HHTEHCHBHOCTBIO ¢ ==0 m/Ai.

K sapaue 1.140.

100m >
K sanaue 1.142.

Onpenennts HEOGXOLHMOE CEYEHHE TPOCOB OTTHANKEK NMPH JAOMYCKaeMOM
HanpPSKEHUH AAS HHUX, paBHOM (0] = 1000 xz[cu®,
Omsem: 884 cn’.
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1.143. Mennn#t npoeox ceuenmem 95 a.u® noxsBeuwied X onopam,
PacnoNOKEHHHM Ha OJHOM YPOBHE H HAXONAILMMCA HAa PacCTOAHMM
{=100 . npyr ot mpyra. Crpena npoBHCAHUA NPOBOAA paBHa f= 4,0 .
Haiitn yBesnyeHHe HanpskeHH#l NPH NOHMMNEHUM TemnepaTyps Ha 25°,
eC/M BeC MOrOHHOTO MeTpa mpoBoia paseH ¢=0,862 w2/, Koaqxpuuu-
eHT JHHeHHOro pacmmupedus a=167-10"", momyar ynpyroctn E ==
=12000 xez/mnn’.

Omsgem: Hanpaxenna yesennuatcs Ha 14,7 wefem’.

1.144. Cransnoit fpoBox momkeH 6uTh MoaBemeH k IBYM TOYKaM,
HAXOLAUUMCA Ha OXHOM YpOBHe M OTCcTOsWMM Ha 30 4 mpyr ot apyra.
[Tposox monsemuBaetca npu temmepatype +35°. YeMmy pomkHa pap-
HATbCA NMEPBOHAYA/NbHAR CTPesna MPOBHCAHMSA, 4YTOOH MpH TeMMepaType
—25° nanpsxenns He mpeBnmaau 1200 wz/cu'? Kakas notpebyercs
AJIMHA TpoBOgar

Pewernue. Ycnorue npoYHOCTH AJS npoaoxa UMeeT BUJ,

H
"_T_sfﬁ <[ol.

Tak xax Harpy3xkodl Ha NMPOBOA fABJAETCS TOJbKO COGCTBEHHLIA €ro Bec, TO
g=4v-F-1 u ycnoeue npouHocTi 6yner:

\JFF

TMocne coxpaueHus Ha nJowajfb CeUEeHUA NPOBOAA HaXORHM HeoGXOAHMYI0 CTpe-
Jy TPOBUCAHMS

8] 5 1200

ATy cTpeny npoBHeaHUs NOMKEH HMETh NMPOBOJ . B ONACHOM COCTOAHHH, T. €,
npu Temnepatype —256°. Uto6bl HaliTH cTpeny NPOBHCAHMS ODH NOLBECKe Mpo-
BOJa, HEOGXOIHMMO MepefTH OT ero cocTOsHHA NpH ¢;=— 25° K ero COCTOSHHIO
npu f,= +4-35°. Kax H3BecTHO, JBa COCTOSIHHA NPOBOAA CBS3aHH MeXAY coboit
caeayioliuM KyGHYECKHM ypaBHEHHeM:

EFqn

H: Efg; EFa (t,—t e~ =0
2+ 24H + (1( _l)— 2 94 — Ve

[IpouspeieM B 3TOM YDaBHEHUH CAELYIOUIHE 3aMEHBL:

12
H2=q_y H|=H=[0]F H q1=q2=q=YF-
8f,

TOrIla YPaBHeHHE 3amuiueTcd Tak:
s 1y [01 3yt
-t [gprew—t = | g =0
ITocne NMOACTAHOBKH YHCJIOBHIX JAAHHEIX OHO anHPlMaET BHA
3 [0 ,0078%.3000° 1200] fo— 3.0,0078.30004
94 19002 2

Fy— g 3000* | S — 1251077 (354 25) g O

8
a nocae COK palieHus

{2 —560f,— 14850 =0,
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OTKYAa f,=32 cm. D10 B GyieT HeoOXOZUMasi NepBOHAUANLHAA CTPesd mMpo-
BUCAHUSA,

Jaury nposofia npu 3Toi# cTpese NpOBHCaHHA HaiifeM no (opmyJe

8 f§> 8 0,322
s-l(l—}-?F =30<1+§W>=30,009M.

1.145. Mexay ABYyMs ONODPAMH, DPACHONOMEHHHMH HA OXHHAKOBOM
YPOBHE M OTCTOALIHUMH OdHA OT APYrod Ha pacctoduuu /=10 4, nog-
BCIIUBAETCH MHOTOXKHABHEIH MeIHLIH INPOBOL npg TeMneparype f, =
= +15° [lnomans ceuenns nposopa F= 120 mmu”. B ganbHeiiiieM tem-
nepatypa noHuwkaetcs A0 f,==—>5° U NPOUCXOAUT Of/eZeHEeHHe Npo-
Rrojga cnoem jpAa toamHHOH 10 mm. OOHOBPeMEHHO NPOBOA NOABep-
raetca rOPH3OHTA/JbHOMY [ABMEHUID BEeTPa HHTEHCHBHOCTBIO 24 K2 HA
1 kB. MeTp BepPTHKANAbHOH MPOEKUHH NPOBOAA, MOKPBLITOTO C/A0EM JbAA.
Kpome TOro, mpesycmaTpuBaercs, 4TO TEMIEPATYPd MOXET MOHH3UThCA
A0 ta=—40°, HO 6e3 OJHOBPEMEeHHOro ofnefeHeHHs H BeTpa.

KakoBa nponxHa OWTh MePBOHAYANLHAN CTPe/Na NPOBHCAHMA MPOBOIA,
YTOGH NpH HaUXYALIMX YCJAOBUAX HAalpiwXeHUsds B HEM He npeBobllanu
800 rzfcu®, ecin Bec 1 noz. » npopoma pase 1,09 w2; ero Hapy-
Hu aHametp 14,2 mam; a=17-10"°% E=1,3-10* rxz/mnu®;, yaenbuulit
Bec Japaa pased 0,9,

Omesem: f=2,59 .

1.146. Onpene/sinTh HATAKEHHS B CTAAbHOH M anOMHHMeBOH yacTax
NIPOBOJIOYHOTO CTa/e-aNnlOMHHNEBOTO Kabens, NOABELUIEHHOTO K JBYM ONO-
paM, Pacno/ioXeHHHM Ha OJHHAKOBOM YPOBHE C NPONeTOM [ H OpH cTpene
nposucanua kabens f. [lnougans cranabuoft yactu kabensa F,, anoMmHHHe-
Boit F,, o0beMHbBE Beca M MOAYJAH YOPYroCTH DaBHH COOTBETCTBEHHO
Yer Yas Ec H Ea' ’

Omeem: HC=(Ych+YaFa)lz; Ha= (VeFe+vaFa) B .

8f(l+§a—£") Sf(l—l—gc—’;c)
ctce a’ a

1.147. TopusoHTanbHOEe paccTOfHWe Mew/Jy OnopaMH TIPOBOAA cede-
nnem 1 cau®, Becautero 8 2[/cu®, pasro 37 4. OnmHa onopa uuwe mApy-
rot Ha 30 ca, ¥ HaUHM3MIAA
TOYKA NMPOBOAA PACNONOKEHA Ha
90 ca Huxe HU3KOH ONOPHI.

Onpeneanrpb rOPH30HTaNbHOR

; paccTofiHMe OT HUBKOH Onopel

L=30%, y IO HAaMHM3WeH TOYKYM NpOBOLA
l H HATSKEHHE B 3TOH Touke.

Omsem: 17,1 m; H= 131 k.
1.148. OnpenenuTb HaTANe-
HUE B HUKHEM CeYEeHUH Hecy-
HIETO TPOCA, NOALEPHUBAIOLLE-
ro0 TNPOBOA SJAeKTpUuecKOR Wene3dHoHl noporw  (CM. PHCYHOK), mpH
yxnone i=30° nponere [=75 mu u narpyske ¢=1,6 xzjan

K 3agaue 1.148.

00’
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OT BepiiMHE Gojlee BLICOKO PACHONOXKEHHOH omopsl paBHO f=3 M.
Omgem: H= 667 xe.
1.149. flkopuaq nenb, ynepwHBaowas 6apxy,— cTaNAbHasd, CEUCHUEM
5 cm®. B TouKe YCTAHOBKH siKOpPS OHA FOPH3OHTANBHO KACAETCH JHA

Tpoca. PaccrosHue mo BepTrxanu HauGonee NOHUWEHHOH TOUKH Tpocr

K 3apaue 1.149.

(cM. pucyHox). Onpepenutb paccrofnne / oT Gapxe L0 fKOps, ecjH
BeJIHYHHA TOPH3OQHTAJIBHOIO YCH/HH, BHIPBEIBAIOILErO AKOPb, paBHa 100 xe.
Omsem: 18,8 .
1.150. TInaBaomas B Bone Gapxa (cM. PUCYHOK) nepejaeT Ha fKOp-
HYIO 1eNlb TOPU3OHTanbHOe ycuane H =36 m. [Tonnas nauna nenu 45 i,

RN

K sapave 1.150. K sapave 1.151.

a BepPTHKA/bHOE DPACCTOSHHE OT TOYKM NPHKPemieHud uenw k Gapwe 10
ana pasHo 9 4. Bec uenn B Bome pamen 50 wx2/x. Onpenmenuts ropu-
B0HTA/IbHOE PACCTOSIHME MEXAY AKOPEM M TOYKOH MOZBeca Hend k Hapxe.

Omsem: 44,1 .

1.151. Tlpu nomown cranbHOro Tpoca BecoM 3 x2/x, cedenueM 4 cu?
kopaGap npumpaproBan K Gepery (cM. pucyHok)., Kakumu ycunnsmu
Kopal/ib OTHOCHT OT Gepera, KOTAa TPOC MPORHCAET N0 KpuBkIM I, 2 u 3.
HumxHag TOYka KpuBOH 2—y ee JeBOrO 3akperyieHns, HHXKHAS TOYKa
KpuBoit I—jeBee NEBOTO 3aKperveHHs, a KPUBOH 3 — npaBee U HA ONHOM
YPOBHe ¢ HHXcHeH TOYKOH kpmBOH [,

Omgem: H, =143 r2; H,=60 x2; H =23 K3,



'TABA 2
CJIOXXHOE HANPAXEHHOE COCTOSIHUE

§ 5. JinHeliHOe ¥ MIAOCKOE HANPSAKEHHBIE COCTOAHAA

2.1. Crepxenb nauamerpom 6 cu pacranyr ycuanem 25 m. Onpene-
JRTb BENMYHHY HOPMAJBHOTO H KacaTeNbHOrO HAMpPsMeHHH 1o ceyeHHIo,
HOpMaab K KOTOpoMy cocTasaser yroa 30° ¢ ocbio crepwhsa. Onpene-
JWTh, MO KAKOMY CEeYeHHI0 KacaTe/IbHhe HanpsAMeHHs KOCTHTAIOT MAKCU-
MyMa, H BRIYHCAHTB HX BEJHUYHHY,

Pewenye. CHavasa HailjleM HanpsiKeHHe MO CEYEHHIO, NEePNEHAHKYNADHOMY

K OCH CTEepHA:
g, ~—-£ L— 425 000 884 kzlcm.
L e 3146‘_ !

4
HopManbHoe M KacaTesnbHOe HANPAXKEHHA MO HAKNOHHOMY CEUEHHIO OInpe-
rensiorcd no GopMynam:
0, =0, cos? a=884.0,866* =663 xz/ca’®,
_ G 884

T, 2" sin 2o0= 5 -0,866 =383 xz/cut.

KacarenbHble HaNpsAXEHHA JOCTHraloT MAKCHMYMa 110 CeueHHsM, HaKJOHEH-

HBIM K OCH CTEpKHA NO4 yraom 45°. Mx 3HadeHHe paBHO
Tmax=—0—°-=§é=442 Kelem?.

2.2, Crepxenb aunamerpoMm 7,5 ca pacraHyt cuiaamu 35 m. Onpene-
NUTh NOJNHOE HANPsHKEHHME B MONEPEeYHOM CEYEHHM; OonpeXesHTh [OaHOe
¥ KacaTeJlbHOE HAMPSKEHHd B CEYEHMH ¢ HOPMa/blo, HAKJIOHEHHOH MOp
yeaom 15° K OCH CTepxHA.

Omeem: o,=1T95 xez[cu®; p,=T6T wejcm*; v,=198 wefcn’.

2.3. CTep}KEHb KPYTJIOTO NOMepPeyHoro ceyeHns pacmHyT cunoft 15 m.
Kacarenproe HanpsixeHne no Il!OGOMy CEUYEHHI0 HE J0/HKHO NMPEBOCXO-
auth 600 rxzfcu®. Onmpemenuts JHAMETpP CTEpPWHT.

Omeem: 4 ca.

2.4. B pdcTaAHYTOM CTepXHE HOPMAajbHHE HANDSIKEHHH NO OAHOH H3
HAKAOHHBX nnomanok pasun 700 x2/cu’, a xacarensnsie 500 wz/cu’
OnpefenuTb HauGOABUINE HOPMaJlbHHE M KacaTe/lbHbie HaNpPAKEHHs.

Omeem: O, = 1056 Kefcau®, Ty, =528 wxecu®,
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2.5. Hopmanbnoe nanpsxenHe o nonepeyHoMy Ce4eHHIO PacTAHYTOrO
crepwia pasHo 500 wxe/ca®. Tlo oanomy M3 HakJIOHHMX cevenuit Kaca-
TelbHOE HanmpskeHyue npH stoM pasuo 160 xez/cx®. Onpemenwts mnoso-

HEHHE STOTO Teuenus U BENHUYHHY AeHCTBYIOLLErO 10 HeMy HOPMalbHOLO
HaTIPAKEHHd.

Omsem: a,=19°535"; 0, =442 xe/cu’;

a, =70°5"; 6, =58 rzfcn’.
2.6. Kopotkuit 6eTonniii cTepxens ¢ nonepeyHuM cedenneM 20 x 20 ¢a
ckar cunoft P. Yemy paBHO P, ecin CKMMaililee HOPMadbHOE Hanps-

WEHHE MO  nuouanKe, HawioHewHo nox yriaoM 45° Kk ocu, paBHO
15 xzfcm®?

Omeem: 12 m.

2.7. Tlonnoe HampsesHe nO OXHOR U3 NMOIANOK, NPOBELEHHHIX
4epe3 BHOPAHHYIO TOUKY SJMEHTAa KOHCTPYKuuH, paBHO 300 wz/ca?.
OHo Hak/OHeHO K 3TOM naOwWanxe nox yraom 60° [lo naomanke,
NEPNEHLHKYNIPHOR K MepBol, MeHCTBYIOT JMIlb KAcaTelbHue Hanpsike-

nud. Halttn nanGonpuiee pacrarupamomee Hampskenue B 5TOH Touke.
Omsem: 328 rzfcn®. :

2.8. Tlo sananuwM 0, u 0, (pHCyHOK @) waM O, U O, (pUCyHOK 6))
Onpenenuts rpapuuecKn @,, T, H NO/HOE HANPSKEHHE p, B CEYEHHH NOJ

4

.t93

L) g 9 fq

K 3anave 2.8.

YriOM @ K CeYeHHw0, Ha KoTopoe nelcTsyer 0,. Kpome toro, onpemenutn
HaHGoJIblIHEe KacaTeJbHBlE HANpPSXKEHHS B MaTepHaie.

a) 0,= 800 xz/cu®, 0,=-—500 Kz/cnu®, a=60°%
¢) 6,= 750 wefcu®, ©,=-—750 refcu®, a=60°
B) 0,= 150 wefcu®, o,= 150 wz/cu?, a=60"
r) o,= 150 rcz/cm’z, o,= 150 xa/c/n:, o = 11060My yray;
R) 0,= 150 wxefcu’, 0,=—150 Kejcn’, a=45%
e) 0,=1000 xz/cn®, o©,=-—600 xz/cu®, a=60%
x) 0, = 140 x2jca®, o©,=—140 refcn®, a=30%
3) 0,= 600 xe/cH®, o,=—300 rz/cu?, a=60°

. Omsem: a) —175 wz[cu®; 6) —375 rzjcau®; B) 150 we/ca?;
r) 150 xzfcu?; n) O; e) —200 xzfcu®; x) 70 xe/cu’; 3) —T5 KelcH®,
B oreerax ykasauu g,
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9.9, Jlas sneMeHTa, HAXOAAULErOCs B MJIOCKOM HanpsenHOM cOCTOs-
HWM, TOCTPOSH KPYr HAmpskeHud (CM. pucyHOK). YkasaTh Ha Kpyre

).‘ ld.!
; 3 2 1

K 3anaue 2.9.

TOYKH, ONpelensioiie HANpsieHns N0 TNoLlaiKaM (ceyenusm) I—O0O,
2—0, 3—0, 4—0n §—0.

9.10. Jl1a aneMeHTa, HaXO4AULErocs B N/IOCKOM HANPKEHHOM COCTON-
HEM, TOCTPOEH KPYr Hanpskenn# (cM. pHCYHOK). YKa3aTh Ha 3/eMenTe

1" 3 lﬁj

&, g,
19 L e N

\
50;\

| P
C\: /(300

K
\ )
6

2
K sapaue 2.10.

nAOWAAKH (ceueHus), HATIPSKEHHS B KOTOPHIX ONPERENAOTCS N0 KPyry
koopauHatamu Touex I, 2, 3, 4, 5,6, 7 u 8.

2.11. Cranbhag N/IacTHHKA KBampaTHOH (OPMBL CO CTOPOHOH 15 cu
pacTAHyTa B OJHOM HANpPaB/JeHWH HaNpPSKEHHEM 750 xe/cu®, a B ApYy-
roM CXaTa TakHM ke HanpawenueM, HaflTH OTHOCHTENbHO@ YAMHHEHUE
AuaroHanell mIacTUHKH.

Omgem: &=20.

2.12. Cranpholt nuct yaauusetcs na 0,2 4m Ha panne 260 un
npu pacTArnBaiouieM Hanpskennd 1500 kefcu®. Ecam na auct 6yner
gelicTRoBaTh A06aBOYHOE PacTATHBAOllEE HaNpsikKeHne 1500 xz/cu
B HampaBJeHHH, NEPHNEHINKYIAPHOM K NEPBOMY, TO KaKOBO O6yner yaau-
wenne Ha 250 4 B TOM M Apyrom HanpaBiexun? Koapduuuent nonme-
peutolt medopMauMi NPHHATH PaBHHM p=0,3. Kax u3Menurcs nedop-
Mauuf, ec1n 1o6aBOUHOE HATPIKenHe Oyer TOH ¥e BEJHUYHHB, HO TONLKO
CKUMAIOLHMP
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Omsgem: Tlpu 106aBOYHOM PACTHTHBAIOLIEM HANPSKEHUH Alj=Al =
= 0,14 sm; npu 1062aBOYHOM CXUMAIOILEM HATIPSIKEHHH Al)=0,26 nu
n Al =-—0,26 nau.

2.13. InaBuble manpsiweHHs B CTeHKe pe3epByapa pasHbl 150 refcau®
u 300 x2/cu’. OnpemenuTs HOPMajbHOE, KACATENBHOE M NOJHOE Hanps-
WEHHS IO BEMTHYNHHE M HANPABAECHHIO IS CEYeHHS, HOPMAdb K KOTOpOMY
cocrasager yros B 30° ¢ HampasmendeMm HaHGOABIUErO riaBHOTO Hanps-
weHnd. HaliTu ceyenne, HopManbHOe K CTEHKe, ¢ HAUBOJBINHM KACATE L
HBIM HAMPSKEHHEM H BRIYHCJIUTH 06 COCTABAAIOUIHE HANPAKEHUA 10 9TOH
oL AKKe,

Omsgem: o,=263 wefcu®; ©,=65 wejcm’; p,=27T1 xelcu® non
yrnom 16° Kk HanpaB/eHHI0 O,; CeYeHHE C HAMGOMBUIMM KACATENbHBM
HaTPAWCHHEM JI@WHUT TOX YrioM 43° Kk CeueHuIo ¢ HaUGOABIIUM TIIABHEIM
HampsKEHHEM; B HeM 0= 225 wefcu® M Ty, =175 wzfcu®.

2.14. TnaBuble HanpsxeHWs B CTEHKE KOTAa paBHm 600 refen® w
300 xef/cu®. OnpemeiuTh OTHOCHTENABHBIE AedoOpMauMu B HaTpaBJeHHH
r71aBHHIX Hanpawenudt., Kakxoe Ha-

NP EHHE BH3HBAET TAKYI0 e 20043/eu? S0one/eu®

HauGONbUIYI0 OTHOCHTENLHYIO Je- -~ —
¢opMaumio npu  AHHeHHOM Hanps- sz/cﬂi_, a l__ "J d 1;@/@,@”’
WEeHHOM cocTosiHun? [loAcuMrath :
3amac  NMOTEHUHaNbHOH  SHepruH, = 10nstow® = 200n3/m®
HakommeHHOH 8 1 cm® cTeHku \S00R/u? ﬁmﬁe 2
KOTaa. -
Omeem: e, =2,55-10"% ¢,= 200//3,&#_’_1 6 l__ _,_f 2 Ha_t_l/re/w"
=0,6-10"% 0=>510 w2/cu*; a =
=8,55-10"% xe/ca’. T a T 0one/ont
2.15. [napuvie HanpsxeHnns B 20012/cu®
TOYKE 9JNEeMeHTa, MOABEepramoule- = S -
rocs MIOCKOMY HamnpsKeHHOMY CO- m/(z/cgil 2 T« <-1 e Jﬂ”“z/""’
2
ng(())ﬂ:?/oc’yu”l,)agﬂu 1200 x2fcu® n Twm/m’ =t
Onpegenuts ceyeHHe no OTHO- 200neken? _dowomten
IIEHHIO K KOTOPOMY TOSHOE Hanpd- 2
KeHue, nelcTsyomee noe 3ToMy WW*’ 3 &*— 1 J i
CEYEHHIO, HAKJIOHEHO MOJA HAUMEHb- 4——-» —‘?.\ ”mp
UIHM yT/I0M. .
Omsem: Tlon yriom 58°30° k § 800nejem
CeYEHHIO € HauOOJMbLIHM [/IABHLIM ‘
HaMpsxeHueM, f L- 1 K l*
2.18. Onpexnenntb rpaduyecku =20 ot == s0ad
(mpu nomowy Kpyra HanpskeHu) t
BEIUYUHY M HAnpaBieHHE riaBHLIX K samaue 2.16.

HanpsfxeHuH ANA TOKA3aHHHIX Ha
PHCYHKE 3/IeMEHTOB H M300Da3sHTh BHYTPH HUX SMEMEHTH, HAXOLHLUMeCcs
noa JeHCTBHEM JIMILib T/IABHRIX HANPHAKEHHH,
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Omsem: a) 440 xz/cu®; 6) 625 we/cu’; B) 370 wejca’; 1) —40 K2lca’;
n) — 110 kzjcu?; e) 570 welcm®; x) 83 wxe[cu’; 3) 730 Kefcm®;
u) 70 refcH®; k) 250 xelcu®. B orBeTax yKasaww O,.

[2.17—2.19

2.17. Ilo 3amaduum O, 0, T, 1 T, {cM. pHCYHOK) ONpeLeuTh rpa-
qmqecxn 0, 1 T, B YyKa3aHHOM HAKJOHHOM CE€4Y€HHH.

a) ) w2u
U "
- p 2
1 . 1&00 K2y T 11000 £t
A
%

A
_’4001:2“: ___,400*2/4“3
8 300"’/::.«‘ 2 <l—-.200"/m’
l T?OO"’/L‘J{’
A
~—
200 %%/ea? 600 %/ea0
K sanaue 2.17.
Omeem: 3) 0,= 258 xefca’, 1,= 546 welca’;
6) 0,=—402 xelcu?, T,= 630 xofcH’;
) 0,= 314 wefcu’, T,=—368 KefcH?
r) 6,=— 24 kelem®, t,= 332 ke[chut

9.18. Ha sneMeHT (cM. PHCYHOK), BHIPE3AHHHH M3 CTANbHOH IeTamw,

AeHCTBYIOT HamPAKEHHS 0=2300 xefcu® n T=150 xe/cu’. Onpenenutsb
N3MEHeHHe YIrAa HAK/OHA M JL/WHH JIHATOHAMH.

Omsem: Al gy, =9,25-107" mu.

2.19. Ha pucynke nsofipamen NpU3MaTHYECKNH sNeMeHT MaTepHana;
nnockocTh AB M ocHOBasMe npuaMb (napanienninod ABC) we HarpyieHs;

4

T —T ~
¢ s d )
<—l -~ 1—* 26Mm 8 AN
/@0 . t 41 S— 6.
<——t

K sapaue 2.18. K sapaue 2.19.
HOpMajibHBle HANPSHKEHHA MO NAOCKOCTAM AC u BC paBnn— 150 r2/cau’.

OnpefenuTh KacaTenbHBE HATPSKEHHA TO IUIOCKOCTAM AC u BC n
BeJHYHHY H HampaBieHHe TJABHBIX Hanpsxenni,

Omsem: t= 150 wzfcu’; 6,=0, 6,=—300 wz[ca’.
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2.20. B npononbHoit 6anke cTaJbHOrO MOCT2 MPH MPOXOJe mnoeazia
6bl/IN H3MEpeHB OKOJ0 TOYKH A [pPH TOMOLIH TEH3OMETPOB OTHOCHTE/b-
Hhle YAMUHEHUHN B FOPH3OHTANBHOM H BEPTHKA/NBHOM HATPABJICHHAX (CM.
puCyHOK). OTHOCHTENbHOE YATMHEHHE B HampaBleHMH ocu xx (napan-
JIeIbHO OCH GallkH) OKa3anoch pasHHM &, ==0,0004 u B nepnenpuxyasp-
HOM HanpaBAeHuH ay=—0,00012. Onpenennts HOPManpHble HANPSIKEHUS
B Hanpas/eHHAX BIOAb M nonepex OCH OanakH,

Omgem: [lapannensho ocn 0=
=800x2/ck’, B nePNENAHKYIIPHOM
HanpasJeHun o =0,

— 7 1

K a3agaue 2.20. K sagaue 2.21.

2.21. OtHocurensHue nxedopMALHM IJIOCKOTO SNEMEHTAa CTalbHOH
zeranu  (CM. PHCYHOK) PaBHH: €,=5,32-10"% g,=—1,82-107%
vy=1,19-10"", Onpenenuts BeIHYHHY W HANPABICHUE TTABHBIX Haops-
WeHH#t. : :

Omeem: o, = 1600 xe[cnu’, ¢,=—600 xz/cu’; o, nosepuyTo orHo-
cHTe/pHO TopusoHTand Ha 30° mo wacomo#t cTpeske.

§ 6. O6nemHoe HampskeHHO® COCTONHME

2.22. Onpenennts HauBOJBIIME OTHOCHTENBHHWE AedOPMAllHM Aad
S/eMeHT4, HaXoAAWerocss B O6BEeMHOM HANPSIKEHHOM COCTOSHHH, €Cau
E=2-10° xz/wn’ v w=0,25, npu caexywouieil BelUYHHE TIABHBIX
HanpsieHH:

a) -+ 180 we[cm®, 4-300 wzjcu®, +450 xz/cm®;

6) --150 xz/cu®, +-300 wz[cu?, —450 xe/cu?;

B) + 150 wzfcm®, —300 wefcm®, —430 xe/cu’,
Omeem: a) e, =1685-10"7; 6) e,=—2812.1077,

B) &,=-—2062-10"".

2.23. CrancHolt napannenenunes MOABEPrHYT HANPSAKEHHAM 110 Tp8M
B3aHMHO MEPNeHAHKYAAPHLHM HanpaeiaeHusM. Ouu pasusl -+ 750 xz/cm“,
— 600 xz/cu®, + 900 we/cr”. Onpenennts OTHOCHTENbHHE MedOpMALUH
10 BCeM TPeM HafpaB/leHHsIM H BHAYEHHe OGBLEMHOTO MOMYMs. Beuucaurs
pacyeTHne nanpsixenus no Il u IV Tteopusam mpounocrm.

Omeem: e =4,275.-10"% ¢,=33.10"% &,=—0,548.10"%
K=1,667-10" xz/cn®; 0,,=1500 w2/cH®; 6, = 1430 wz/cH’.

2.24. Ky6uk ¢ pe6poM B 2,3 ca (cM. DUCYHOK) OB . WCHHTAH
Ha cnarue. [lpn Harpyske B 40 m on paspymmacs no njockocTH,
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npoxoxadiielt yepes MMATOHANb BepXHeH CTOPOHBI H 4Yepe3 JMaronamu
CM@XHHX BEPTHKAABHLIX CTOpOH, OnpefenHTh I07HOE, HOPMATLHOE H Ka-
caTeNbHOE HANPFIKEHHUs B 3TOM CEYEHHH B MOMEHT PaspyLIeHHd.
Omsgem: p,= — 3680 rzjcu’; 6, = — 2133 xefcu’; 1,=3010x2/cH’.
2.25. B Toacroft cranbHolt maMTe (CM. PHCYHOK) CHEJNAHO THE3MO
Ky6uueckolt dopmbl pasmepom B 1 ca’. B 310 rreano miaotno, 6e3 aalo-
POB, BCTaBJeH cTanbHOM KyOUK, CxaThlf, Kak YKa3aHO Ha PUCYHKe,

IP
40m
i
I
| o
1
f;.f 77 ApZ el
%é/ 7 - N\
//
,J 7,;/7- . ///
// //
|4om MMM
K sagaue 2.24. K 3axaye 2.25.

cunoft P=700 xz. Cuuras OJAHTYy HecKHMaeMo#, onpeiennuTh Bce TPH
[aBHEIX Hanpsxeuua B KyOuke.

Omsem: o, =0, =— 300 xezfcu’; 0,=—T00 wz/cu’.

2.26. Toacrad crajbHas NJAHTa HMeeT KBAAPaTHOE B IJaHE THe3I0
ray6unoft 10 #x u ¢ nonepednsniMu pasMepamu 10,001 % 10,001 mau.
B 310 rHe3m0 BCTaBaeH cTalnbHOH e kyOuk paamepamu 10X 10X 10 xux,
caThl cunolt P= 1500 xz no cBoGomuoit rpanu., Cunrafd NAHTY Hele-
¢dopMupyeMoil, onpeiennTb BCce TPH [AdBHHX Hanpamenus B KyOuke,

Pewenue. CXUMalOIHE HANPAXKEHHS 110 CBOGOAHOH H ell MPOTHBONOJNOXKIION
nosepxHocTaM 6yayt Hanbonbwumu. [Tosromy Mbl HX ofo3nauaeM gy, OHH paBHBI

0’=£=-— 1800 _ _ 1500 Kejcmt.

BBuny cuMmMerpuH rHe3ja H KyOMKa B NJaHe JBAa OCTAJbHBIX TNIaBHBIX
HaNpsMeHUsl pPaBHBl MexAy coGoft: 0,=0, OIMHAKOBH H OTHOCHTEJbHLIE
zepopmauuu e, u e,. OHH PABHM

10,001 —10
g, =8 =—-=1'10-‘-
1 2 10

Bennyuna oTHocHTesbHOH pedopMauuu e, NpH OGBEMHOM HAaMDAXKEHHOM

COCTOSIHMM onpelensercs dopMyJaok

=F [0, —1 (0,4 0,)].
[Monoxus d,=0y, peliaeM 3TO paABEHCTBO OTHOCHTEJbHOQ Oy ¥ MOACTABAAEM
SHAUBHHSE & H Oy
E&—I—MU, 2.108.1074—0,3. 1500

— —_— 2
0, =0,= = T—03 — 357 Kejem?,
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2.27. B rtoncroft cTanbHO#t nAHTe C¢lesaH CKBO3HOHN 1a3 WHPHHOH 1
ray6unoft no 1 cau. B 3ToT ma3 mnoTHo, Ge3 3a30pa, BCTaBAEH aMKOMH-
HueBwlt KYOUK pasvepomM 1X1X 1 cau, cxaThll, Kak YKa3aHO Ha PUCYHKE,
cunoff P=600 xz. Cuurtas maury HecxkumaeMmol, onpe-
Le/MUTh BCE TPM I/IABHHIX HamNpfkeHuds B kyOuke, Jas
amomuaua p=0,33.

0~

Omgem: 0,=0,0,= P
=—198 x2jcn®, 0,= 1
=-—600 x2/cn’. i b i
2.28.  Cnsomuoft (7 av iy e p -
MEIHLI UMAMHAD AHa- 3 ’ }
merpom D =50 nu Ly I --7’ J NN :
3aK/I0YEH B CTAJBHYIO %/ ) ey
PyBaUIKY TOAUMHON f= Va7 b s
=1 mm (CM. PHCYHOK). 4
LIAMMHAD CHAT CHAAMH NS AN P
P=20 m. Onpeneauts
PACTATABAIOUIAE HAMPS- K 3sanaue 2.27. K zapave 2.28.

WEeHH B LHJIHHIPe,
npuuae Kosdduunent nonepevyHoHt aedOpPMaUHH AAA  Menn p=0,32,
TpenneM MexJay UHARHAPOM H pySamkofl npeHe6peys.

Pewenue. Buipexem M3 Tena UHARHAPA KYGMK ¢ peGpoM, paBNLIM eguuRmIe.
Tlo Bepxuelt M HHMKHEH ero rpaHsM HanpaxeHusa 6YAYT paBHEl

P 4.P  4.20000
—u_n_D’———e',l‘l—-f)’_— 1015 kzjcm?.

Gg=

Hanpskennss no GokoBHM TIpaHAM GYAYT TaxXKe CKHMAOWMMH H BBHIY
CHMMETPHH OlHHAKOBEIMH. O603HAUHM HX 0;=0,=—g. OTH e HANPAKEHH:
SIBAIOTCA YAABHEM JaBJeHHeM HA BHYTPEHHIOK MOBEPXHOCTh Tpy6uatolt py-
Gawku. Kak H3BecTHO, PACTATHBAIONME HANPSDKEHHS B UHJIMHADE B Hampag.e-
HUH, NepreHJHKYJIAPHOM K 06pasyiouleii, MpH HAJHUHH BHYTPEHHEr0 AABJeHHS
q paBHH

gD

O=7%7>

oTKYyZa

_ 2io
- D

Hanpsaxennit, napaanensHux o6pasyiomeif, B Tpy6ke He 6yjer, TaK Kak
B 3TOM HanpapjieHHH OTCYTCTBYeT HArpyaKa (CHJIBI TPeHHS MeXAY CTepIKHEM H
TpyGKO#l He YUYHTHIBAIOTCA).

Hnsa onpepenedust HANPsAXEHUE 6 06PATHMCS K DPACCMOTPEHHIO AedhopMalHii.
OruocHTeNpHas ToNepeuras 1eGOPManHs MEIHOrO WMJKHAPA OJHHAKOBA C OTHO-
CHTeILHOK MonepedHold Aedopmanvell BHIpe3aHHOTO H3 Hero KyGuHKa:

1
Eu'——eu=’E~;[_q_P'(_4+0'x)]-

OTHocHTEIRHARA gerpopmauuﬂ AHaMeTpa prﬁKH, paBHas OTHOCHTE/ILHOHA
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Jebopmannyu ee mepHMerpa:

- e‘l‘=—

pasHa OTHOCHTeNLHON TonepeuHofi Aedopmauum HHAMUADA:
g =8r.
MoxctaruM B 3TO YpaBHEHHE 3HAUEHHA €y H &,

1 o
g [T a—k(—atall=¢

H 3aMEHHM ¢ €ro BHIpAXEHHeM uepes a:

1 _ 2 _2o, s\ =2
EEl" D M\ "% TE:

Pemns 5T0 ypaBHEeHHE OTHOCHTEJhHO ¢ ¥ THOACTABHB YHC/EHHbLiE 3HAUEHHSA
OCTaNbHEIX BEJHUHH, ONpelelMM HANpsiHKeHHE O:
— 0,32.
0="—; HIs = 32:1015 T =616 xzfcm?
2 oa— Eu 1 1—0.39) 4+ —
2D(1 P-)'I‘Ec 250(1 0,3)-|-2

2.99, BeroHupit uuaunap AuamerpoM D =30 c. OXBayeH CTaNAbHOH
TpyGKOR TOAmMHOH =2 MM M CxkuMaeTcs cHaod P=15 m. Haittu
[AaBHHE HAanmpsXEHHs IAs KyGHKa, BBHIPE3aHHOTO W3 Tena UHIHHAPA.
Mozyab ynpyrocTu GeTOHa npuHATH paBHuM Eg=14.10% xe/cxu?, a ero
koadduunent monepeunoft nedopmaunu = 0,18. Pewnrs Ty *e 3amaqy
B npeXnoOKEeHHH, 4TO TOJI(HHA CTEHOK BeNHKa M nedopmauuedt TpyOKH
MOKHO mnpeHebpeyb.

Omeem: 1) 6,=0,=—0,63 xzjcu®*; 2) 0,=0,=—4T rz/cu’.

2.30. Llununnp AMaMeTPOM 5 cH M JAHHOH D ¢4 clellaH H3 ajlioMu-
Husl. OH OKpyweH cTalbHOH TPYGKOH C BHYTPEHHHM ILHAMETPOM 5 cn,
rewHuM 5,6 ¢, LIwinHADP OKAT BLOJb OCH HanpskenusMu 1000 wz/cu’.
Kaxopa Gyner nedopmanus LHUIHHIAPA BAOJIbL €r0 ocur Kaxk u3MmMeHHTCH
nedopManus UMAHHAPA, €CiM BHYTPEHHUH AHua-
MeTp TPyOku Oyner pasen 5,008 cu? Jlns
amoMutus npuHATh p=0,35.

Omsem: 1) Al=-—0,067 nn; 2) Al=
=-—0,0713 xun.

2.31, TNopoxosbie rasel MpH BHCTPENE Bbl-
3LBAIOT B CTBONE OPYAMS (CM. PHCYHOK) BHy-
TpenHee nasnenune 3500 wx2/cu®. Haubonbuwee
paxuanbHOE CKHMAIOL(EE HAmNpsixeHHe B Ma-
TepHale G, PaBHO, CJENOBATENbHO, TaKKe
3500 xz/cx*. HanGonpiee TaHreHUHaNbHOE Pa-

K sanaue 2.31. " cTArHBallee HanpsxeHue ¢, pasHo 5500x2/c.u’

H MMeeT MEeCTO TaM K€, TIe yKasaHHue Bblille

paluanbHbie HanpsikeHus. TpeTbe TriaBHOe HanpaxkeHne MOXeT 6bLITh

NPUHATO pPaRHBIM Hymo. Yemy papHm HauGoabluue KacaTe/bHhe Hanps-

WEeHNd M MO0 KAKMM IIOLLaJKaM OHH NeHcTBYIOT? Bmumc/uTh pacueTHoe
nanpsxenne no IV TeopHu npPOYHOCTH,
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Pewenue. Kak uaBecTHo, HaHGoJbllee KacaTeIbHOE HampsKeHHe OTlpene-
aserca no dopmyine

a,—a
Tmax = 12 2
B Hawem caywae 0,=5500 xecu?, 0,=0 u oy=—3500 xzjcu?. Caeno-
BaTeNbHO,
Tmax:5500_-;—35ﬂ=4500 Kefemd.

Ceuenud, rie OHH MMEIOT MECTO, COCTAaBJSIOT yroll 45° ¢ CeueHHAMH, Ife
JIEHCTBYIOT O; H Oy. B Hamem cayuae 510 OYAYT ceueHMs, HAKJIOHEHHLIE MOA
yraom 45° x nioGoMmy papuycy BHYTpeHHelH NOBEPXHOCTH CTBOJA OPYAHSA H HepleH-
JHKYJSIDHBIE K NONePeuyHOMY CeueHHI0 CTBOJA.

Pacuernoe Hanpaxenne no IV Teopum npoynoctd onpepensiem no dopmyae

Org = _V!—ﬁ- V—(Ul —0,)* +(0,—0,)* +(0,—0y)* =

= % V (5500 — 0)% - (5500 - 3500) 1 (0 -+ 3500)? == 7860 K/cx?.

2.32. Ecau B cTBONE OpyMMs Oy = 5500 Kk2/cH’, 0, =— 3500 K2 /cu®,
a TpeThe r1aBHOE HampshkeHHe, NelCTBYIOULEE MEPHEHAHKYAAPHO K MIOCKO-
CTH 4YepTexa (BAOAL CTBONA OPYIud),— PACTATHBAIOLEE W PABHO
4200 xe/cu®, TO yeMy PaBHO HaHOO/bIIEE KACATENRHOE HANPSKEHHE H 1O
KaKOH MJIOCKOCTH OHO HZelicTBYyeT? BHUMCAHTEL pacyeTHOE HADPSIKEHHE no
11l Teopuu mnpounocTH.

Omeem: T, =4500 xz/cu®; 0,,=9000 re/cu’.

2.33. lMoacuurars pacueTHoe Hanpsnxeﬂpm uo I, Ul u IV rteopusm
NPOYHOCTH MpH cneny;ou_udx 3HAYEHHAX TJIaBHRIX Hanpﬂmeﬂnﬁ (p=0,3):

a) 0,=1200 x2/cn g, =1000 xe/cau’, g, =800 relca’;
6) o, = 1200 xz/c.znz, 0, =1000 xe/cu®, o,=—800xe/cu’;
B) 0, :=1200 x2/cn?, 6,=—1000 xe/cu®, o,=800 xz/cn®;
r) 0,=1200 rez/cn?, 0,=— 1000 x2/cu®, o,=—800~xz/cn®;
a) c =—1200 wejcu®; 0,=1000 re[cu’, 0, =800 x2/cH*;
e) 0,=—1200 x2/cau’, o,= 1000 we[cu®,  0,=—800 rz/cu’;

x) 0, =— 1200 xezfcu®, 0,=—1000 xz/cu’, o, =800 rxfcH’;
3) 0,=—1200 xe/cnu®, 0,=-—1000 Ke/cu®, o, =—800kz/cH.
Omsem:

a) 6,2= 660 rce/czn 0,= 400 xefcn®, o= 346 re/cnu’
6) 0,:=1460 rx2/cu?, 3—2000 xe/c.zn , 0.4=1910 we[cu’
8) 0,2=1600 ICZ/C.M 0,8_—_2200 Kefcm®, ©,0=2030 xz/c.u ;
1) 0,2=1740 xzjen’®, 0,,=2200 rz/cu®, o2=2110 xe/cn’;
/ /
[
[
[

0,,=1600 x2/cx®, 0.0=2200 rx2/cr’, o,2=2030 Kz/cu’;

/
[
1) o ==-—1740 kelcm®, ©,0=2200 xe/c.u, 0,4=2110 we/cn’;

¢) / /
xK) 0,2= 1460 wejcu®, 0,=2000 wefcr®, o,2=1910 Ke[ca®;
[

3) 2= 660 xe/cu’, o.2= 400 xz/cn®, opr= 3846 Kz[cH’.

3 H. M. Beases
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§ 7. Pacder TOHKOCTEHHRIX COCYNOB

2.84, Llnaunppuyecknft koten amamerpoM D=2 x ¢ TOJLIMHOH
ctesok =10 mx HaxomnTca nox paBouuM narnenueM ¢=10 am.
Jonyckaemoe HanpsAXenHe MaTePRala CTEHOK KOT/a paBHo [0]=900x2/cx’.
IIpoBepuTh NPOYHOCTH CTEHOK KOT/d, OCHOBHWBAACh Ha 1V Teopuu npou-
HOCTH,

Omeem: 866 wz[cn® << 900 rz[cu’.

2.35. Lnnuappuueckudt - koren auametpom 1,8 x umeeT TOMUHMHY
muctoB 20 ma. On monsepwken paGouemy nasneHuio 14 am. Onpene-
AMTh HanGonblIee KacaTeJbHOE HanpsXeHue B CTeHKe KOTAa. B xakux
CEYEHHSIX OHO HMeeT MecTO? BuunciuTh pacyeTHOE HampsaxeHne no
Il Teopuy nPOYHOCTH, €CAM MaTEpHald CTEHOK KOT/Ia — CTalb.

Omsem: v, =315 wz/cu?; 0, =535 wzcm’.

2.86. Ma cTeHKn CTaJbHOTO LHIHHAPHYECKOTO pe3epByapa (CM. puCy-
HOX) BbHIPE3aH NPAMOYTroAbHuH 9/emeHT abcd, OmHa CTOPOHA KOTOPOrO
napaanenbia obpasyioutell uunnnapa, namerp UHIMALPE D =100 cx,

P A a_b , P
> ! ‘hqc 2
(/ c~g T

K sanaue 2.36.

TO/ILMHA CTeHOK {= 10 mm; BHyTpeHHee naBnenue g = 20 am; UHIHAAD
CKAT Yepe3 AHHINA NPOAOAbHBIMH cuiaaMi P=50 m.

OnpeaeauTbh HOPMA/AbHOE M KacaTe/JbHOE HanPsKeHHs N0 CeUEHHIO ce,
NeprnenANKY/ISIPHOMY K TN/IOCKOCTH 3/EMEHTa H coCTaBasiomeMy yroa 30°
¢ HanpaBsJeHueM ofOpasywoulefl uvansapa cf. Buuncnuto pacuerHblie Ha-
npsikenus no Il III u IV reopusiM npoyHOCTH.

Pewenue. JIng monyueHms oTBeTa Hajo HalTH rjaBHBe HanpskeHHs. OHu

GyayT AeiiCTBOBATE IO NJIOWAAKAM, NAPaJJeibREIM B IEPNEHAUKYAAPHEIM K ofpa-
syiomumM nuanaApa. [To nepsoil miomajxe HOpMajibHoe HanpsiXKeHHe 0y PABHO

0= +f’§[tl =4 .—202' 1100= 41000 xez[cm®;
[0 BTOpOH NJoOlAAKe
_.¢D P 20-100 50000
Oy=+F ~abi= T 4T w1001
I'naBuble HanpAKEHHA, TAKHM o6pa3oM, paBHLI
g, = -+ 1000 ejem?, a,= -+ 341 xefem?, 0,=0.
HOPMBHBHOE H KAacaTeJbHOe HanpsMeHHA 0 HAKJOHHOM naoulagke cooT-
BETCTBEHHO pABHBI

= 4500—159= 341 Ke/ca,

0, —0, .
6,=0, costa0,sin*a, T,= '2 2sin 2a,

rhe q—Yrojl Mexay HopMaabio K njoulaike M HanpaBleHHEM HaHBOJbLIETO
T7IaBHOTO HalpsXeHHA O,. B paccMaTpHBaeMOM caydae O, HANpPABJIEHO NEPNeEH-
ZHKYAAPHO K ofpasyomeldl LMAMHAPA; YTOA MEXAY HAKJIOHHOH nJjowaiko u
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o6paayiome®t pased 30°; cief0BaTe/bHO, YroJl ¢ MEXLY HOPMA/bK K NJOWafKe
H HanparneHHeM ¢, paseH 60°. Torma

G, = 1000 cos? 60° + 341 sin® 60° =506 «2/cu?,
T, = 1000% sin 120° = 285 kz/cu?.
QOopMYyAR AN BHUHCAEHHS PACYETHHX HADPAXEHHH HMeloT BHI}
ITo 11 Teopuu mpouyHoCTH O,= [0;— [ (05 Ty)],
» III » » 0,=[0,—0,],
» IV » °r=Vof+0:+0:—0,o,—010,——0203.
B HaweM cnyuae
II 0,=1000—0,3-341 =898 kz/cm?,
111 6,.=1000—0= 1000 xe/cm?,
IV 0,= ¥V 1000+ 34— 1000- 341 = 881 «efcm®.

2.37. M3 cTeHKH UMAHHIAPHYECKOro KOTAa NHamerpom 1,5 4 mpu
pabodem maBneHHM 14 om Bope3aH npPAMOYTONLHHHA 3JEMEHT, OldHA M3
CTOPOH KOTOPOro napajjespHa obpasywoule# unanaapa. TolwmHa cTEHOK
kotana 12 mm. Halith nopmanbHoe m KacaTenbHoe HanpsxeHdd no ceye-
HUIO, NMEPNeHAHKYNAPHOMY K MJOCKOCTH 3A€MEHTAa M HAKJIOHEHHOMY MOJ
yrnom 45° k o6pasyiouleit. BuuucauTh pacueTHoe Hanpswenue mno [V
TeOpHH MPOYHOCTH,

Omgem: 0,=656 xejcu®; T,=219 K2[cH®; o, =758 xe[cu’.

2.38. Onpesennth HeOOXOAUMYIO TONUMHY CTEHOK YYCYHHOH BOZO-
npoBofHOH TPyOn auamerpoM 100 ¢z mpu Beicote Hanopa 120 .. Jony-
CKaeMOe HalpAXEeHUe HA PACTSKEHHe YyryHa npuHaTh paBHuM 200 xz/cau®.

Omsem: 30 nHu.

2.89. Cranbhag BozonpoBoaHas TpyGa auamerpoM 60 cu”paboTaer
npu Beicote Hamopa 120 4. Kaxyio ToamuHy Heo0X0AHMO HaTh CTEHKAM
TPYGH, €cad LOMyCKaeMOe Hampsienue NPUHATL pasHuM 800 xkzfcu® n
eC/M YYHTHBATh BO3MOXHOE YMEHbLICHHE TOJIHHH CTEHOK Ha 2,3 u.m
H3-3a PKABIEHHAP

Omesem: 7 mun.

2.40. UszoOGpakenHas Ha pPUCYHKe cTaabHass TPy6Ka nNPHBApeHA K
VIMMPEHHHM YacTAM CTaAbHOTO e CcTepxHsa. Tpy€ka noABepKeHa BHYT-
pPEeHHEMY j[aBjeHMI0, BbI3Hl-

BalOUieMy B Heft (BAANH OT § § N
KOHUOB TPYyOKH) pacTArHBar- s 9 3

niee HanpsxeHHe, MepneHiu- LT

KyaapHoe Kk o6paaywowe#t, 7 ;uﬂ———\;ﬁ'_-:— P
paBHoe 1400 x2z/ca’. Onno- PO BV —

BPEMEHHO € 3THM CTepPXEHb prton L

pacTHHYT oceBofi cuioft P=
=4 m. Crepxenb ¥ TpyOKa
YAMUHSIOTCS HA OMMHAKOBYIO
gennuudy. OnpeienuTb NPOJOTbHEE PACTATHBAIOUHE HANPANEHUS B
cpexnefl yacTH ctepius u B TpyOxe. [lpunate u=20,25.

Omsem: G, = 655 r2fcau’;  0,=1005 xz[cu’,

K aapaue 2.40.

3
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2.41. Kaxoe BHYyTpeHHee JaB/JCGHHE MOXHO JOMYCTHTb B COCYIE,
COCTOAMEM W3 TMOZOro MEAHOTO UMAWHAPA (BHewu#t Auamerp 50 c4,
toautuHa crenok 0,4 ¢if) M NJAOTHO OXBATHIBAIOULErO €ro Mo Beed MmuHe
CTaNbHOTO WMWIHHAPAZ ¢ TOMuMHOH cTeHok 0,2 ¢, ecan Hanboibuiee
ponyckaemMoe Hanpskenue anas Mead paeho 400 xz/cx® w mam cramu
1600 tce/c.u‘? IMpu pacuere npeHebpeyp HANPAWEHHAMH, NAPaAA/IEAbHBIMH
obpasyioueil.

Pewenue. OTHOCHTeNbHBE NeQOPMALHM HHAMETPOB, a CJe10BATE/bHO, H
mepuMeTpoB 060HX UHAHHAPOB OYyLYT OAMHAKOBEL B takom ciyuae OTHOWEHHE
HanpsxeHu#i B HHX OyleT TAaKHM e, KaK H OTHOLIEHHE Monynet:

Oc __Ec

o EM=2.

IMpu onpeaenednn HanGOJbINEr0 AOMYCTHMOTO AABJEHHA NPHAETCA OPHEHTH-
pOBAThCA HA MeNHBLA LHJHHAP, TAK KaK, ecnH Obl Mbl ONpeAesuaH JaBjeHHe,
OPH KOTOPOM B CTAJbLHOM HHJIHHAPE HaNpsiKeHHe paBHAETCS LOMYCKaeMbiM
1600 x2/cu?, TO B MEAHOM LHJHHApE HANpsKewHs RocTHriax Gu 800 Kefem®, uTO
HeJlomyCcTHMO, Tak Kak Gosbme 400 xe/cm?.

PaspexeM o6a LUHAHHAPA BAOJbL OCH MONOJaM M COCTABHM yCJ0BHE PaBHO-
BECHA /19 ORHON INOJIOBHHBLI, MOJNOMNHB O =20

20y tul + 220t f—qdl =0,
OTKYAA
_ 2ay (B 1+ 2tc)
==a
INoaoxum o,=[0,]; Torna
_ 2oy} (t,+2t) _ 2-400(0,442.0,2)
7= d = 50 =

12,8 kefem® = 13 am.

2.42. Onpepennth HanpsKeHHe B CTEHKE CTAJbHOrO UM/MHAPA, BCTaB-
NEeHHOro B aJNOMHHHEBYW) pyOaliky. BuyTpeHHMd nuaMeTp UMJAHHILPA
d, =160 #Hx, TOMUHHA CTEHOK t, =3 Mum; TONMIHHA aIOMHHMEBOH 060-

noykn t,=6,5 umu. Jlasnexue rasos B

uuanaape ¢ =33 wefcu®. Tlpu pacuere

" BHIPE3aTh M3 LM/IHHADPA KOAbLO ILUPHHOM,

paBHOM eIMHMLE, M nonarath, 4T0 MO

4 MM KOJbLUEBOMY CEYEHHIO HANPSAKEHUA OTCYT-
6, CTBYIOT.

Omsem: 500 x2/cn’.

20° Sy 2.43. Onpexeantb Hau60abLIYIO Be-

JAHYUHY HOPMANLHOTO HANPSKEHHd B KO-

HHYeCcKOM pesepeyape (c yriom 1mpu

sajade 2.43. Bepminde 20 = 40°), NOABEIIEHHOM [0

OKPYIKHOCTH ceyeHuss AB u HanoNHEHHOM

BOAOK Ha BBICOTY A=D5 4 (cM. pucynok). TomuuHa CTeHOK paBHa

4 mxm.

&

EoE
K

Pewenue. B cTeHKe HaMOJHEHHOTO XHAKOCTbIO pe3epByapa BO3HHKAWOT
pacTsrupaioulHe HampsKeHUd: O, (B MEpPHAHOHAJLHOM HANpPABJEHHH MO ofpa-
ayiomeit) U 6, (B TaHreHUHAJbHOM HaNpaBJEHHH). Ina BHUHCAGHHA STHX
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HanpsXeRUR HMeeM QOpMYyaH

_ytga _3) _ytga
G"‘_thosa<h 3Y yHG’_tcosa(h 99,

rie y—ofbeMHblll Bec MKHAKOCTH, a8 y—paccTOSHHE NO OCH KOHyCa OT ero
BEPIWHHEL 10 NNOLWANKH, TAe ONpPeAenasloTcs Hanpsikeuns. Hanpsxenns g, H0;
MEHAIOTC B 3aBUCHMOCTH OT PacCTOsHHH y N0 mapaGonndeckoMmy aakony. Onpe-
LeNHM TION0XEHHE NAQINANOK ¢ HAHOONBUIMMH 3HAYEHHAMH 3THX HANpSAKEHH,
Hns storo npupapHsieM HYM0 NPOM3BOAHEE BBIPAKEHHH 1A% G, H 0; N0 y;

HMeeM
do, __vytga 4 N\
dy ~ 2 cosa(h 3 y)—-O,
OTKYRa
= h=35=375
(na yposHe CD) u
do; _vytga o
E_tcosa(h 29)=0,
OTKYZa
h 5

y2=7=7:2’5 M

(na ypoene GH).
Hopcrasnan snatenus y, u y, M naHHBE 33a4a4H B BLIPAMEHHS AAfl O H
04, HAXOLHM

__ytga _2 3,\3, 3yh’tga
Max Om = of cosa(h 3 4 h 4 h_'lﬁt cosa
3-0,001-500%0,364 X
= TT16.0,4-0,080 104 Kefem
H
_ytga A\ h__vyh*tga _ 0,001-500%-0,364 2
max 6t =7 cos a( _?) T Tiicosa — 4.04.0,9i0 005 welemt.

HanGonkimee HopManbHOE HanpsiKe-
HHe Omay = Max d;=060,5 xe/cm®

2.44. Pesepsyap B Bule
YCEUEHHOro KOHyca (CM., PUCYHOK)
OMHPAETC HA MeHbIIEE OCHOBA-
HHE; OH HAMOJHEH XHIKOCTHIO
c o6bemubiM BecoM 0,9 m/x®. Toa-
L(MHA CTEHKH pesepayapa 8 ..

Onpenenuts HaH60./bLIHE
HOPMAJbHbBIC HallPsi)KeHHd B Me-
PHAKOHAABHOM H TAHTeHLMANb-
HOM HampaBJ/ieHHsX, ;

Omsem: 0,=170 xzjcu? K sanaue 2.44.

(cxatue); 0, =240 w2/cn.

2.45. Pesepsyap cocrasneH u3 JABYX uacTeHh (CM. PUCYHOK): Bepx-

HeH— UWINRApPHYECKOR, uMeouiel anamerp 4,8 # n BuicoTy 80 .,




70 1. 2. C/IOXHOE HANPAWEHHOE COCTOSAHHME [2.46—2.48

H HWWKHell — KOHHMUYeCKOft, MMeouel BHICOTY 3,2 # M TOJUMHY CTeHKH
6 #mm. Peaepsyap noABelieH TO OKPYw-
noctu cededua CD wu uanonHeH GeH3u-
HoM ¢ oObemunM Becom 0,72 m/u’.
QOnpenenuts B CTeHKe KOHHYeCKOH
4YacTH pe3epByapa Haubo/bUIME HOPMAJb-
HbHle HanpsKeHHd B MEPUIHOHAJILHOM H
TAHCEHUHAJBHOM HAMPaBJIEHHUAX.
Omsem: maxa, = 33,8 xe/cr’;
max o, =45 xz/cH’.
2.46. Cranbhott cdepuueckuit cocyxn,
umeromuit xuamerp 60 cx, noasepraercd
K 3amaue 2.45. BHYTPEHHEMY PABHOMEPHO pacmpeneleH-
HoMy nasaeHuio 24 am. Onpeneants
HeOGXOJlHMyIO TOJIUHY CTEHKH cocyma npu lIOl'IyCKaeMOM HamnpaxKe-
nun 1200 wz/cH’.
Omsem: 3 nu.
2.47. lunuugpuueckufl pesepByap auaMeTpom 2,4 4 ¢ JHHLRM
B BHAe moaycdepsl HanolAHeH BOXOA Ha BHICOTY 4 . (CM. PHCYHOK).
f— 24— TonuuHa CTEHOK NHAHHAPHYECKON YacTd H JHHUILA
pe3epByapa paBHa 4 M.u.
Onpeneauts HauboJblIne HOPMAaJbHLE Hanps-
" WEeHNA B CTEHKE LIMAHHIAPUYECKOH 4YacTH M B JHH-
[ e peaepByapa.
32 T Omgem: max G,,,=96 kz/cu’; max g, =

=62,4x2/cH”.

§ 8. Pacuer TOJCTOCTEHHBIX COCYNOB

2.48. Jlauunaa GetoHHas Tpy6a, uMeroluad
BHYTpedHuH anametp 1 ., 3anokena Ha raybuue
H=235 x OT NOBEPXHOCTH BOIMI.

4 Cuyyrag aaBjeHde BOLH DaBHOMEPHO pacnpene-

K aapaue 2.47. JeHHLIM O TOBEPXHOCTH TPYOH, ONPedeNUTh He-

06X0MHMYI0 TOMMWHHY ee CTEeHOK, MCXOAA H3

YCAOBHA MPOYHOCTH M0 TEOPHH HAHGOMBUIMX HANPSIKEHHH M MO TeOpHH

Haubonpuux npegopmaund. [lonyckaemoe nanpsxenume nas OetoHa ua

cKaTHe NPUHATH paBHEM 15 x2/ca®; xosdduunent nomepeynolt xedop-
Mauun p=0,16.

Pewenue. Tpy6a mnozBepraeTcd TONBKC HAPYXKHOMY, PABHOMEDPHO pachpe-
JENeHHOMY 10 ee NOBEPXHOCTH AaBJeHHio p, =yH =1,0-35=235 m/#«*=3,5 x2/cs’.
JAst BHIYACAEHHA HOPMaJbHBIX HAMpPAMEHHH B pajuajibHOM H TaHTEHUHANbHOM
HanpasieHusx umeeM QopMyJinl

Py s pirs Iy
e 2 () o 2 (),

1 2
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Tie r,—pagHyc HapyxHoft, a r,—paguyc BRYTPeHHeHl UHAHHAPHUECKON NOBepX-
HOCTH TPYOHM; r—paccTodide noG0# MAOWALKY B NONEPEeYHOM CeueHHH TPyOH
OT ee OCH.

Tax xak Tpy6a pnnuHAdA, TO ZAs ceueHMH, yHaNeHHHX OT ee KOHUOB, Redop-
Mauuilo B HanpaBneHHH oOcH TpyOul (e,) cjeAYeT cuYHTaTh PaBHOR HY/O, T, €.

!
Ezzf [0,—n (0, +01)]=0, ‘

OTKYna

rl

= const.

G, = (Cp+ 0p) =—2up,

2 2
r—rn

Hanpaxenus o,, 0, ¥ 0, no Bcei TONWMHE TPYGH GYRYT CHHMAIOLUMH,
HauGoJbIIMM U3 HMX NO a6CONIOTHON BenHuwHe OGyZeT TaHTeHUHANbHOE HaNpd-
WeHHe 0y, MakcHMallbHON BeNHUMHH 3TO HanpsXeHHe AOCTHraeT y BHYTpeHHed
MOBEPXHOCTH TPYGHI; 3lech NpH r=r,

2p,r3

Op=——
="
npu stoMm g,=0.
¥cnosre npouHOCTH MO TeopHH HaMGONLIIMX HOPMANbHEIX HanpskKeHHH
HMeeT BHJ
2

2p,r]
[0y =| max o; | = ) ='<[0cm]v
T,
0TKyRa
£

Vg
{oew]
TNMoxcrasnas panuse sapauk, HaXOmHM
50
2-3,5
1/1—-15—
T. €. CTeHKa TPYObl LOMIKHA HMeTh TOJNWHMHY 8=r,—r,=685—50=18,5 cm.

VYciosHe NpouHocTH MO TEeOpHM HAaHGOMBLIHX AehopMauMil ana MaTepuana
y BHyTpeHHeli MOBEPXHOCTH TpPYyOH MMeeT BHJ

|Ul—'u(01+02)|=lot'—l"‘ (0r+09,)|=|0y—po,| =

=

ry= =68,5 cu,

2p, p.r 2(1—p?) pri
=3 : 12_2}"2 zl : ra 1__ 2 — < [Ocx],
=7, Ty "y 171
OTKYaa
Tz 50 =68 cu,

n= 2 - 2.3,5
P *
1— 1—pus ]/1—— 1—0,162
]/ o (1—8Y) == ( )
T. €. CTeHKa TPyOH JOJXKHA HMETh TOJNWHHY 18 cu.

2.49, [Iauanas cranphas Tpy6Ga, HMeOlas BHYTPEHHUN LHAMETP 4 ci
¥ TOMALMHY CTEHOK O MM, MOABEpracTcs RBHYTPEHHEMY PaBHOMEPHO
pacnpefenennoMy gasaenuio 90 x2/ca’.
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Cuntasn fedopMalMio B HAMPaBAeHWH OCH TPYGbl paBHOH HyiO, OMpe-
JenuTh HaWGOAbLIEe PacyeTHOE HaNpskeHue B MaTepuane TPYObl Ha
OCHOBE 3HEPreTHYecKol Teopun MPOYHOCTH,

Omsem: 438 x2/cm’.

2.50. [Moauitt cTankHOM UMIMBAP C AHUILAMH, HMEIOLWIMMH BHY TPEHHUA
auametp 150 4 W TOMUHHY cTeHKH 25 Ma, noasepraercs JAeHcTBHIO
BHYTPEHHEr0 PaBHOMEPHO paclpelseeHHOr0 maBiaenus 400 am.

CuyuTas HOPMANbHLIE HANMpsKEHHS B HAMpPaBJEHWH OCH UWIHHADPA
PaBHOMEPHO paclpeie/eHHbLIME N0 ero MOMEpeYyHOMY CEYeHNnio, ompene-
ANTh BEJHUYMHY HanGOJbLIErD PACUSTHOrO HANPAKEHUsi B CTEHKE LMANHADA
Ha OCHOBE: a) TEOPHH HAaHOOJBMINX KacaTENbHLIX HanpsxeHui n O6) aHep-
reTH4YECKOH TEOpHH.

Omeem: a) 1830 wz/cu®; 6) 1585 wefcm’.

2.51. Jdannunii noAbl cTajsbHOM UMAHHAP, UMeEOuiuH Hapy X Hbil
nuaverp 200 ma, nomsepraeTcs AeHCTBUIO BHYTPEHHero PaBHOMEPHO
pacnpenenennoro Hgasnexus 350 am. [lonaras aedopmMaunio B HaMpPag-
JIEHHH OCH UWJAHHApPA PaBHOH HYJI0 M UCXOAS H3 YCJOBHA MPOYHOCTH
1) o TeopHu HANGOABIIMX KACATENbHBIX HanpaweHu#h u 2) no 3Hepre-
THUecKOH TeopuH, ONPeAeuTh HeOoOGXOZHMYIO TOJLIMHY CTEHKH UHAHHANA
npu KonycKaeMom Hanpswenun [o] = 2000 xz/c.k’.

Omsem: 1) 19,4 mm; 2) 16,8 um.

2.52. Ha crnoniHot cranbHoli Ban Huamerpom 160 4.x B ropayem
COCTOSIHMM HAZEeTa AJMHHAA cTagbHas Mydra, HMelomas HAPYXHHH Ana-
metp 240 mm; BuyTpenuu#t nuamerp Mydrsl cnenan Ha 0,2 s MeHbLue
AuamMeTpa Bana.

OnpepenuTh HaWS0/MbIIME PACTATHBAIOLLEE M CHHMAIOLIEE HATPANCHHA
B MmaTepHase My(QTe W Baja.

Omaem: B mydre max 0p,., = 1803 xzfcu?; max 0, =695 rzfcau’.

B sane max o, =695 x2/cu” = const.

2,53, CocTaBHOH UMAMHAP WM3rOTOBJEH W3 JABYX CTa/jbHBIX Tpy6:
nepeoft —C BHYTPEHHHUM auameTpoM 120 ma v TOMUMHOR CTEHKH 30 mxn
H BTOPOH—C HapPYXHBIM
anamertpom 240 aem (oM.
pucyHok a)). Bropas TpyGa
HarpeTa Y HameTa Ha nep-
By10. [Jo HacauBaHUS BHY-
TpeHHult AMaMeTp BTOPOH
TpyGel Onld_ HA 0,135 nu
MeHbille HAPYWHOTO AWa-
mertpa nepsoil Tpy6u. Co-

K sagaue 2.53. CTaBHON UMIHHAP TOABEP-

, raerca BHYTPEHHEMY pas-

HOMEpPHO pacnpefenesHoMy AaBaenuo p. Mcnoanays TeopHio HanBOABLIMX

KacaTenbHHX HanpskeHuil, ONpelesHTh . MAKCUMAJbHYIO JAONYCKAEMYIO

BEJMYHHY NABJEHHA p MPH JONYCKaeMOM HAaNpsXKeHHH AIA MaTepuana
1py6, pasuom 3000 xe/ca’.




2.54—2.55] § 9. KOHTAKTHHE HANPSNEHHA 73

CpaBHUTh HauGOJbLINE JOMYCKaeMHe BEJHYMHH JaBJaeHud p JJd
COCTABHOrO UMAMHADPA MW AAA N0JOr0 UWIMHADPA U3 TOH ke cTaau, HMEIO-
uiero BHyTpenun#t amametp 120 mm u TOMMHY cTenkn 60 am (cm.
pucynok 6)). Oas o6oux UNWIMHAPOB Npu HauOOJbLIIEM 3HAYEHHM AdBIeE-
HUE p TOCTPOUThL IpadMky pacnpefeneHus HOPMA/bHBIX HANPSKEHHH nNO
TO/IULHHE CTEHOK.

Omsem:
3uayenus nanpsikenuft (k2/cm®) s Toukax:
Haauu (2}
apul K2jem? | HATIDSUKe- B C
HUSA A (BHYTD. (HapyXH. D
G, ¥ O, TpyGa) Tpy6a)
. o, — 1453 | —620 | —620 0
CocrasHoi 1453 ' +1547 | +713 | +2213 | 41594
. o, —1125 —292 0
CnnowHoft 1125 ' o ' + 1875 + 1042 +750

2.54. [Moaw# cranbuol chepryeckuli cOCyl € BHYTPEHHUM LHAMETPOM
50 ¢4 npemna3Hayew MU XPAHEHMd rasa, CKATOTO UOJ Kap/eHHEM
800 am.

Mcxons u3 ycnoBua NPOYHOCTH N0 3SHEPTETHUECKOW Teopuu, onpe-
AeNHTh HEOGXOMMMYIO TOJIIHHY CTEGHOK cOCyda NpH
aonyckaemoM nanpskedun 2500 xe/cu®. Kakyio Ton-
IIHHY AOMKHE OblAH Obl MMETh CTEHKH 3aKpPHTOro
UMIHHADPHUYECKOTO COCylNa, HM3TOTOBJACHHOTO U3 TOH
e CTaid H HMeWulero TOT Ke BHYTPEHHHHA
AHaMeTp?

Omsgem: 61 mm, 125 nm.

§ 9. KoHTakTHble HampsKeHUsA

2.56, Onpejenutbh BeNMYHHY HAHJOIBLIETO KOH-
TAaKTHOrO HAMPSiKEHUS JAA HA4aAbHOrO MOMEHTA BAA- K zagaue 2.55.
BANBAHMA LIAPHKA Ha npecce Bpuneas B UCOHTYEMYIO
MMoCKyI0 AeTann (cM. pucyHok). uamerp wapuka pasen 10 #m, cuna P,
BIABAMBaIOLLas apHK, paBHa 1 k2. Lllapuk u neranb — cTanbHLe,

Pewenue. JIna fanHofi cxembl Kacanusi ¢opMmyna ajad HauGo/biiero Hanp-

MeHH npueefeHa B kypce npod. H. M. Benaesa «ConpoTHB/eHHE MaTepPHANOBY
B ta6auue 11. Oua umeer BHA

3
Oag =0,388 ]/PELI%;.

B nawem cnyuwae P=1«x2, E=2-10%«x2/um?, R=DH mm, cneposarennro,
3 /@10
52

Omax =0,388 =98 K2[mm,



74 TN. 2. CNOKHOE HANPSKEHHOE COCTOSIHHE [2.56=2.57

Mu BHAHM, YTO YXe B HauanbHEIK MOMEHT B HCTIHTYyeMOt feTanH BO3HH-
KaI0T OoYeHb G0JbluHe Hanpsikenus. C po3pacTaHHeM HArPy3KM OHH OepeXoAsT
npefen TeKydecTH H ofpasyeTcs nnacruueckas jedopmamus (oTneuarok).

2.66. Tlepenaua cunel P=10 m (paBHOLeHCTBYIOUWAA PABHOME@PHOTO
AABIEHUd) OCYILECTRIAETCH uyepe3 JBa CONPHKACAIOUIMXCH CTalbHHX IH-
JHHApPA OAHHAKOBOro nwame-

P tpa d W LAuHL [==200 snu
\ {cm. pucynok), OnpenennTtsb
AuaMeTp UHAHHAPOB d, eciH
nau€osblliee HanpsKeHue Mo
NOBEPXHOCTH  COMPHKACaHus
HE  IOMIKHO TIPEBOCXOAMTh

100 wa[ann®.
727777 777 Omsem: 70 un.
2.57. [llapHHpHO-NOJABH K-
K sapaue 2.56. K sapmauve 2.57. Hasg omnopa MocTOBOH (epMmbl

UMeeT JiBa (TaJbHLIX LHIHH-
apuyecknx Katka nuametrpoM d =100 mm n auunoft /=300 ma.
Hdasnenne, npuxopsnieecs Ha STH KATKH M NOPOBHY MEXJAY HHMH
pacnpexensiouieecs, pasgo P=100m (cM. pucynok). Onpeneantsb
Hau6osbliee TJABHOE CHHUMAIOIEE HAMPSKEeHHE Y MOBEPXHOCTH OMHPaHHA
KaTKOB,

Omgem: —107,5 wz/mnu’.



TTABA 3
CABUI' U KPYYEHHE

§ 10. Cusur (cpes, ckajbiBanue)

3.1. Onpenenurp HeO6XOXHMOE KOJIHYECTBO B3aKNENOK JHAMETPOM
20 mm ANA coeOMHEHMS BHAXNECTKY IBYX JHCTOB TOMMHHOH 8 MM H
10 #x (cm. pucynok). Cuna P, pactaruBamoulas CoeIuHeHHE, PaBHA

WA
d L‘L:/\i}i"’m
S

K aapmaue 3.1.
20 m. Jonyckaemne HanpsweHus: Ha cpes [t]= 1400 xz/ca?, Ha cus-
e [0.]=3200 x2/cx’.

Pewenye. U3 ypaBHeHHA NPOYHOCTH HA cpe3 HeOGXOAMMOE UYHC/IO 3aK.eNOoH
P 20 000

A= —0p =4,53 == 5.
%m n-%moo
”3 ypaBHeHHﬂ ﬂquHOCTH HA CMsITHue HEOGXOHHMOE qHCJIO 3aKJeloK
P 000 .0,

= (o] 0,8-2-3200
CnenyeT NOCTABHTh NATHL 3AKJENOK.

N

I S— O—)
P4—§ i ! | . ]F
——
K 3apnaue 3.2.

3.2. OmpegenutTh Heo6XOAUMOE YHCIO 3aK/aenok amamerpoM 20 smx
AN [PUCOEAMHEHHS HBYX /HCTOR TOMUMHOR 0O 5 MM K TPeTbeMmy
adcty tonwurof 12 mm (cM. pucysok). Cmaa P, pacraruaioulas
coeanHenne, pasHa 18 m,



776G rA. 3. CABUT H KPYYEHHE [3.3—3.5

Honycxaembie Hanpswenus: [t]= 1000 x2/cx®; [0.]=2800 x2/cau’.

Omsem: Yetoipe 3aKaenkH.

3.3. Onpenenuth HeOGXOOMMOE KOJHMYECTBO 3aKJAENOK AUAMETPOM
17 mx RNA COeAMHEHNA BOPHTHK INBYX JUCTOB NpU MOMOLIM [BYX Ha-
xnanox {(cMm. pucyHox). Pacrsarusawuwas cuna P= 30 m. Toauuna nuctos

N

K sanaye 3.3.

1

>~

t—-—

p<g

e
b =t —

10 4a, TONUIMHA HaKAaLOK N0 6 sx. JonyckaeMbe HanpsiKeHus: Ha
cpes [t] = 1000 x2/cx*, na cmarue (0] =2800 xejcau’.

Omeem: CeMb 3aKJIENOK € KawAOH# CTOPOHH CTHIKA.

3.4. Iga nucta coenMHEHH MNP MOMOULM OINHOMH HAKAAAKH, Kax
noxasano Ha pucysxe, Toau(nHa JAMCTOB u Hakaaixkd no 10 amm. Onpe-
JENHTh HeOOXOAUMOE KOIHYEecTBO 3aknenok amamerpom 17 mae, eciu

—LD LN
P (- I — —> P
N
K sanaue 3.4.

JONycKaeMble Hanpsxenus: na cpe3 [t]= 1400 xe/cu®, ua cmarThe
[0.1=23200 k2/cau®. Cuna P, pacrarupaioulas CoeinHeHue, papua 24 m.
Omeaem: BoceMp 3aKIENOK ¢ KaXAOM CTOPOHH CTHKA.
3.5. Hsa aucra toauiunodt no 10 mm coeHHEHHW C TPEMs JHCTaMH
TOMLHMHON 1O 8 4M npy NMOMOLLH 3akaenok auamerpom 20 mm no cxeme,

}p

nsofpaxesHolt Ha pucynke. Coennnenne pacrarupaercs cuaod P=28 m,
OnpefeuTb HeOOXOAMMOE 4YHCJA0 3aKJIENOK, €CJIH JOMYCKAeMble¢ Hanps-
wenus: [t]= 1000 x2/ca®; [0.]=2800 xz/cr’.

Omeem: Tpu 3axaenxu.

N N N

=
,%U

S~——

K sanaue 3.5.



3.6—3.8] § 10. cosur (CPE3, CKANKBAHUE) 77

3.6. Jluct ¢ wmonepeuduM cedvennem 12x 150 mu® uMeer CTHIK
{cM. pHCYHOK), MepeKPHITh# NBYMA HakjAaAKaMu ToMuwHoH 6 wmm. B co-
eAMHEeHUH  [PUMEHEHh!

3aKnenkn  AHAMETPOM p (_.—_EE:—._ >p
20 mn. Pacrarusaioutee )

yeunue P=12 m. On-
PeNeANTD  HATPIKEHRA (‘F +) p
B 3aK/eNKax Ha cpe3 ) 4 +

U Ha CMAATHE, a TaKxKe
HaOPAXEHUS HA Pa3PHIB
B OTNACHWX CEYeHHAX
AMCTA M HAKAAJKH.
Omsem: B rz/cu®: 955; 2500; 909; 909.
3.7. B cThke AByX NHCTOB NPHMEHEHH 3aK/CMKH AHAMETPOM 26 Mx.
Coenuuenre BHMOMHEHO, KAK MOKa3aHo Ha pucynke. [omyckaemsie

K 3anaue 3.6.

!

1254———><-—<—
o= 10 20|10

S0~ 75 50l 50—~ 75 50— -

'K aapgaue 3.7.

1 |
L] 25 etOrlest
.El

-

Hanpskenus: [v] = 1000 wefcu?, [0,.] = 2800 x2/cu®, [0] = 1600 x2/cu’.
Onpeneantb HanGosbluee pacTaru- '
BaiolUlee yCHIHe, ROMycKaeMmoe s
9TOTO CThIKA.

Omsem: 25 m.

3.8. Packocn depmnl (cM. pu- a oo\
-}
CYHOK) HCOBITHBAIOT yCHWJAWA n0o o o
5,25 m. Kawawit u3 nux B yane C T s
npukpenned K ¢acoHKe TOJILLHHOM e — =
10 s npu DOMOLILH TPeX 3aKJ/eroK. K 3apmauve 3.8.

CeyeHnte  pacKoCOB — YroOJIKOBOE
75% 75% 8. IHOuamerp aaxnenok 20 4sx. Onpemenutb KacaTe/ibHHE
H CMHMHAIOIME HanmpdweHud B 3aK/jenKax.

Omeem: ©=>55T wz[cmu®; o,=1093 xefca’.



78 1. 3. CABHMT M KPYYEHHE [3.9—3.12
3.9, Unanunpuyeckuit koten nnamerpoM 150 cH HCIHTHBAET BHYT-

pernnee naBnenHe 4 am. [IpomonpHm# 1IOB OCYLIECTBICH BHAXJECTKY
C ONHMM DAJNOM 3aknenok, Tomuwuna auctos 10 mm, AMaMeTp 3aKjAenoK

» il 7 W;“j-—-/!-—
7 |L:I/ -, - lo%pg %.w

K sapaue 3.9.

20 mm, war saknenox 75 xm. OnpenennTh KacaTenbHble, CMHHAOIIME
M pacTATHBAIOUHE HANPsiKeHUs B CThKe. ONpenennth Takxe npefenbHoe
AOnycKaeMoe HaBleHHE B XOT/e, ecIM JAONYCKAaeMHe HanpsxeHus:
[0] = 1000 x2[ca®, (v] =720 xzjca’, [0} =1600 xz/cs’.

Pewenue. BripesaeM M3 KOTJIa 3J1eMEHT WIHPHHOH, PaBHOH WIAry 3aKJeloK a.
PacyeTHas cxema HMeeT BHJ, NPeACTABJCHHBIl PHCYHKOM. Hanpsxenns onpe-

HesaTCs Tak:
g—.qDa___ 4-150.75
“3a—d)t 2(7,5—21

t=4Pa _4:150.7,5 1.50'7’5= 717 x2fcm?,

=408 re|cm?,

4 _qDa_ 415075
c=2td 212

Bauxe K AONMyCKAaeMhiM HaNpsAXeHHAM OKa3saJHCh pacyeTHHE HanpsaXeHusa
Ha cpes. Ounun u OnpefeasiioT A0NYCKAeMOe JaBJeHHe ¢. Tak Kak 1 npsiMo npo-

=1125 xefcu?.

NOPUHOHATBLHO ¢, TO JAONYyCKaemoe q=4-7—17=4,02 am,

3.10. Koten nuamerpom 160 cx nomBepruyT BHYTpeHHEMY jamJe-
Bu10. 10 am. lpononbHuf OB OCYIECTREH BRAXAECTKY C ABYMS PAaaMu
saxaenok, Toaumuna auctoB f=10 #.%; auamerp saxaenok d = 20 xuu;
war 3axaenok a=100 x4 (paccTosiHMe MeXIy 3aK/IENKaMH OLHOrO
paaa). OnpeneauTh kacaTeAbHOE, CMHHAIOUIEE W PACTATHBAIOLLEE HAMPH-
Wenud B cThKe, OnpeienuTh npesenbHoe LONYCKAEMOE IaBleHHe B KOTIE
IpH C/IeAYIOWHX NONYCKAeMBIX Hampsxenuax: [t]=700 xe/cau®, (0] =
== 1600 x2/cu* n (0] = 1000 xz/cn’.

Omgem: 1) 1=1273 we/cu?, a,=2000 wefcu®, o= 1000 rz/cu?;

2) ¢=23,5am.

3.11. BuiicHuTb, KaKoH OHAMETP JHOMKHH MMETh 3aKJAEOKH KOT/Aa
samaun 3.10 npu ToM ke ware a =100 4.u, yTo6H, OGecneyHBas npoy-
HOCTb 3aKJENOK H JHCTAa, OLHOBPEMEHHO HOBECTH G0 H T IO [0] H [t].
Kaxoe npn 3TOM MOXHO HONYCTHTb BHYTpPEHHee NAaBJAEHHME B KOT/e?

Omeem: d=2,6 cu, ¢=9,25 am.

3.12. Jlucth KoTaa, uMeromiMe ToauluHy 20 4, COEAUHEHH BIPHTHIK
AByMs HakaamkaMu. C KaxA0oH CTOPOBW CTHIKA HMEETcs mo ABAa psAna
3aKJIeNOK, PACMOJOKEHHEX B MIAXMAaTHOM mnopgake. PaccrosHne mexny



3.13—3.16] § 10. cueur (CPE3, CKAJILIBAHHE) 79

pasaMu 75 mat, Wwar sakjaenok B Kawiaom pany pased 90 ama. [inamerp
sakaenok 20 s, JInamerp xotna 150 ca. Tonmunna nakaaaok no 10 sa,
Hatitr zgomyckaemoe BHyTpPeHHee JlaBJeHHe B KOT/E, €C/IH JONyCKaemhe
nanpsokenns: [t] =700 xzfcu?, [0.]=1600 x2/ca?®, [0]=1000 rz/cx’.

Omsem: 13 am.

3.13. JIucto KOTNA COeAMHEHH BMPHTHK ABYMA HakaagkaMmu. C xaxm-
Jo#t CTOPOHBI CThIK4 PACNOJOKEHO N0 JKBa psaa 3akaenok. Tommuna
auctoB 20 mm. Tomuuna nakaapok no 10 mm. duamertp korna 250 cau.
HNuametp 3akaenok 23 . Ular saknenox 75 sa. BayTpenuee nasaexne
B xotie 12 am. Onpenenuts pacTArdBaIlve, CMHHAIOL(ME H Kacarelb-
Hbl¢ HANPSAKEHHA B CTHIKE.

Omsem: o= 1080 xz/cu?; o, = 1223 x2[cu®; T=0676 Kz[cn’.

3.14. KpuIUKH KOT/Aa NPHCOEAHHEHH K CTEHKAM 3aKJENKaMH MpH
MOMOLIY YTrONKOB, KaK MOKa3aHo Ha pucynke., [uamerp kotna 100 ca;

4,
W

7
Z
¢
/
%

K 3apaye 3.14.

nasiaenne B kotie paeHo 10 am. Toninua CTEHOK KOT/A H MOJOK yroika
no 10 mxx. OnpenenuTh KOJNHYECTBO 3aKJIENOK, HEOGXOAMMOE s COeNH-
HEeHUS CTEHKH KOTAAa C YrOAKOM, eclH AnameTp 3akiaenok 20 mu. Hony-
ckaeMbie Rampskenns: Ha cpea 700 wz/cu’, Ha cmarie 1600 wz/cu’.

Omesem: 36.

3.15. Konconb Bunonnena u3 yronka 160 160X 12, npHkaenasHoro
nsThi0 3akienkamu auamerpom 20 4 K cTeHke mBeanepa Ne 33, spasio-
Lierocs 4acTblo KoaomHsl (cM, pucyHox). Onpe-
AENUTh KacaTeJbHbleé H CMHHAWOWHE HANPAXKCHUA B
saknenkax; P=12 m.

Omsem: © =764 wz[cnu’; o, =1714 kz[cau’.

3.16. Megnnit crepxenb auamerpom 40 am
BCTaBAEH € OYEHb MajbiM 3a330pOM B CTANBHYIO
TpY6Ky ¢ HapyxHnM AuamerpoM 60 . Ha oGoux
KOHIAX CTepweHb CKpemleH ¢ TPpyOKOH KeCTKHMH
MNWIBKAMH AnaMeTpoM 20 4.4, TPOXOAAIIMMH Yepe3
cTepXeHb M 06e CTEHKH TPYOKH neprnexauKyasipHO
K ux ocd. OnpelenuTh KacarelbHble HanpsiKeHUs
B LIMHAbLKAX, €CJAH TeMepaTypa BCeH KOHCTPYKIHH
nosuickaack Ha 40°C. Tlpn onpepenenun ycnaus HeopMauuio IMNHIBKY
HE YYHMTHIBATh.

Omsem: 229 rzfca’.

P

]

.

P

-

K aapave 3.15.
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3.17. Llnuabka anamerpoM 22 mm TnPUKPEnnsieT K CTEHKe CTaNbHOH
auct ceuennem 100X 8 mu (cM. pucyrok). Uemy paBHH pacTarusaiouine
HanpSKEHUS B JHUCTE M CMHHAKLUHME ¥ KacaTenb-
HHle HanpshkeHus 8 wwnujbke npu P=4 m?

Omsem: =642 kejcu®; o,=2270 kz/cn’;

Wnuumme
7= 1050 re/cn’.

km ‘
N k |
Qmu P\ | —p
~—) J
waiy!

o
O €8

K sapaue 3.17. K sapaue 3.18.

3.18. Onpenenantb auamerp 60JTa B COENMHEHHH, H300PaXKEHHOM
Ha pucyHke. Pacrarusapwas cuia P=20 m, TOomuuxa t=2 cHm.
Jlonyckaemuie HanpsxeHus IJs MatepHana Gonta: Ha cpes 800 Ke[cH®,
Ha cmsate 2000 xefca’.

Omesem: 3 cMm.

3.19. [lpenen npo4yHOCTH Ha nepepe3mBaHue AAs MArKofl crann
pased 3800 xe/cau®. Onpenenntb YcHAHe, HeOGXOLHMOe AAf MNPONAB-
JIABAHHH OTBEPCTHA:

a) muametpom 20 s B JMCTE TOMUUHOK 16 M

6) nuametpoM 16 #w B aucTe TomuuHOH 20 M,

B) auamerpoMm 20 #x B aucte TomuMHOH 20 sn;

r) anametpom 16 44 B aucTe TOMUUHON 16 M.

Hafity cooTseTcTBYOLiME CMUHAIOUIHE HANPAXKEHUS NOL KOHUOM
npo6ofinuKa.

Omeem: 38,2 m, 38,2 m, 47,8 m, 30,6 m;

12200 xz/ca®, 19000 xefcu’, 15200 xe[cu®, 15200 xe/cu®.

3.20. OnpefeanTs HaHGOBIUY TOMNLIHHY CTAJbHOTO JINCTa, B KOTOPOM
MOWeT GHTh DPOLABNEHO OTBepcTHe avamerpoM 20 mm, ecan npexen
NPOYHOCTH CTaJH Ha mepepesniBanue paseH 38 we/mm®, a pomyckaemoe
HanpsEHHEe Ha CMATHE 3aKaJIEHHOTO KOHNA CTalbHOro npoGoiHuKa
pasto 20 000 re/cx’.

Omegem: 26,4 mn.

3.21. OnpenenuTh HauMeHblun# nuamerp d OTBEPCTHS, KOTOpOE
MOXeT OhITh NPONABJEGHO B JHCTE NAHROH TOMLMHL I, €CAH cMHHalOULee
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HanpsixeHHe B NPOGOHHHKE BHIPAMEHO 4eThipeXKPaTHOR BeanuwnHON npe-
JAesa NPOYHOCTH NPH MepepesHBaHMM /s MaTepHana JIHCTa.

Omgem: d—=1t.

38.22. Cmuxaiouiee HanpsixeHHE MOJ 3anjaedynkoM 6oaTa, H3oOpaxeH-
HOrO Ha pucyhke, paBHO 400 xe/cu’, a cxuMalollee Hanpsxenue B 60aTe
anametpoM 10 cu paBro 1000 x2/ca’. Yemy paBen Iuamerp d, 3amme-
yuka?  OnpemeiauTs Kacareabroe Hanpﬂ)KeHHe
B 3anJednKe, eCJIM TOJMMHA ero =5 C.u.

Omsem: d = 18,7 cu; T="500 x2[cr’.

10010

I

i P
{

2]

K sapaue 3.22. K 3apaue 3.23.

8.23. Onpenenanth MHHUMANLHYIO JJIMHY X, HEOGXOAMMYIO A4 NpH-
BApKH JINCT2 B COENHHEHMH, M300paweHHOM Ha pﬂcyHKe €C/IH pacTAry-
palouiee HanpshkeHHe B JHcTe paBHO 1400 ;cz cM®, a nomyckaemoe
HanpseHue Ha cpe3 AJdA cBap-

ku [1,) =800 xe/cn’.
Omaem: 7,5 c.
: 3.24. Onpenenutb Heo6xo-

IUMYI0 JadHy [ GuaHrOBHIX
IWBOB I/l COeJMHEHHs BHaxJe-
CTKY JBYX JHCTOB PasHOH ILu-
PHHE (CM. PHCYHOK). YCUIHE, MCNHTbIBAEMOE coeA¥HeHneM, P=15 m.
Honyckaemoe HanpsikeHne Ha cpe3 aaa cBapkd pasHo 1100 xe{ca’.
Tonwmua yakoro aucra 10 xm, a wupokoro 8 mu.

Omegem: [ = 10 ca.

K 3agaue 3.24.

P - I —

T

K sagaue 3.25.

8.25. Onpenennts HeOOXOAMMYIO IJAHHY [ HaKJAROK COELHHEHHS,
H3006paX€HHOTO Ha pHCYHKe, pacTaHyToro cuaod P==30 m. Tonawmusna
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Haxnagok mo 9 mm. Jonyckaemoe HanpsiKeHHe &/ CBApKH Ha cpe3
pasro 1100 x2/ca’.

Omsgem: =40 cx.

3.26. dsa mucta paamepaMu 250x 10 mux npn noMouH ABYX Ha-
Kaanok (cevenueMm 200X 6 mm® kamxmas) cOeIMHEHW BNPHTHK ¢AAHTO-
BhiMH IuBaMu IAAHHOH /=40 cx (cM. pucynoxk Kk safgade 3.25). Kaxoe
PACTATHBAOIEE YCH/IHE MOXET BbUIEPKATh 9TO COeJAMHEHHE, ec/H JI0-
Myckaemoe HampskeHme NS AWCT2 M Haknajgok pasHo 1600 wz/ca,

a Jomyckaemoe HanpsxeHue A1d

Z Q cBapxn Ha cpea 1100 wz[cau®?
= Omsem: 38,4 m.

. é b p 3.27. PacrtaruBaomee ycH-

__T___) aue 40 m NpuA0KEHO LEHTPATBHO

K yroaky 160x160x 16 aau.

I; Yronox npusaped K  JIHCTY,

KaK [OKa3aHo Ha  pUCYHKE.

K sanaue 3.27. Jlas  yMeHblueHHs JaHH [, W

I, npuBapeH u TOpel Yyrojka.
Tpe6yercsd onpenenuts paamepn [, u [,. Jlonyckaemoe HanpseHHe I
cBapkn Ha cpe3 800 r2z/cu’. ’

Pewenue. Usa YCJAOBHSA NMPOYHOCTH HA CpPe3 ONpenesHM MOJHYIO JAJHHY WiBa

P 40000
~0,7¢[t,]  0,7-1,6-800
Innua Topuesoro mea I, =20 cs. OcranpHas IAMHA TPHXORHTCS Ha QaaH-
ropuie WBH /g =247 cu. .
dpanroBbie mBn I, u [, cneayer Bu6parh TaK, uUTOGH DaBHOREHCTBYIOMAR
YCHJIHS, BOCOPHHHEMAEMOr0 BCEM IIBOM, Gblia B ONHOM NJIOCKOCTH C OCBIO YTOJKa,
D pacnofioxenHoft Ha paccrosHrd 4,65 ca oT ero
ofymka. Ma 210r0 ycNOBHA BHITEKAWOT YPaBHEHHS:
4,55° 11,73
2 7 2
L, +1,=24,7,

Pemana HX cOBMecTHo, omnpefeaum [,=6,6 cu

i‘ n [,=18,1 cn.
|: 3.28. CrepxeHb, COCTOALIHA M3 OXHOFO

yroaka pasmepamu 80X 80X 8, npuxpennen

K sanave 3.28. Kk ¢aconke y3na (raHropHiMM LIBAMH, KaK

MOoKa3aHo Ha pucyHrke. OH HCTBITHIBAET pacTs-

ruBatouiee ycuane P=6,2m Onpenents

11e06XOLUMYI0 JJHHY IUBOB C KaXAOH CTOPOHW Yrojika, €C/n [ts] =

=800 w2/cau’.

Omsem: 1,=3,92 cu; I, =9,88 cu.

3.29. PacranyThii cTepikeHb COCTOHT M3 ABYX YroO/JKOB PpasMepamu

100 100X 10. Onn npusapeHd K QacoHHOMY JHCTY (IaHTOBHIMH

{

=44,7 cm.

4,550, + 411,731




3.30—3.32] §‘ 10. caBur (CPE3, CKANLIBAHHE) 83

IBaMH, KaK NOKa3aHO Ha pucynke. OnpeleiHTb pa3Mepn WBOB /, N
l,, ecim  Konyckaemoe HanpskeHHe Ha pacTANeHME B  yrojakax
1600 x2/cu®, a nonyckaemoe L
HanpsxeHne IAS CBAPKK Ha ]
cpe3 1100 w2/eu®. Tomuwua
HIBOB PaBHA TOAUIHHE OOJOK
yroagos. (Wl _—

Omsem: I, =11,3 cm;

1,=28,6 cu.

3.30. Kakoe paspuarto-
uiee  ycmaHe  Heo6XOLMMO
NPWIOKHUTb K [7I0CKOMY Aepe- K 3anaue 3.29.
BSHHOMY 00pasiny cedYeHHEM
2X4 c#® (cM. puCYHOK), eclM Mpelen MPOYHOCTH HAa PACTSKEHHE L
ZepeBa pased 560 weg/cu’® Yemy npH 3TOM paBHO CKaibBAlOLIEE
HanpsixeHHe B roJaoBKax
aToro obpasna?

Omsem: 4480 xz; P
56 Kefcx’.

3.31. Onpenenuts
neo0XoouMble pasMephl K 3agase 3.30.
BPYOKM  «npsIMEIM  3Y-
Gom», wuzobpaxceHHOM Ha pucynxe. PacTarusaowas cuia P=4 m.
Ceuenne 6pyches— kBaxpaTHoe. IlonyckaeMuie HanpsixeHusi: Ha pacTi-
kenne [0]=100 xz/cu?, na 7 ;
cvathe (0] =80 xzfca®, na < < . p
ckanuBanue [1]=10 Kelcm®. l ] .

Omsem: h=11,4 cm; k= Sy By
=4,4 cm; ¢c=235,1 cx. K sanaue 3.31.

3.32. Onpeneants ueo6xo-
AuMYI0 TAyGHHY BPpyGKM h, AJHHY KOHUA 3aTsiku [, IUMPUHY ONOp-
Horo Opyca ¢ ¥ 1pOBEepHTH NOCTATOYHOCTB BHICOTH @ B MecTe 0Cna6-

I
l——lz——c

7

NN

//A?///////A

K 3agaue 3.32.

J€HAA IJst ONOPHOTrO y3/1a CTPONHABHOA ¢epMul, MpeACTABAEGHHOTO HA
pucynke, Cxumamomee ycuane N B cTponmmiabHOR Hore pasio 7 m.



84 I, 3. CHBUT ¥ KPYUEHWE [3.33

Illupuna €Gpycwes b=20 cmu. [lonyckaemple HanpskeHUT HA PACTAKE-
nue: (0] = 100 w2/cu?, Ha cMATHE nomepex BOAOKOH [0(],o =25 xelcn',
Ha cMATHe nof yrmoM 30° K HanpaBieHHio BOMOKOH [0),, =50 wxejca’,
Ha cKaiuBaHWe BJOMb BOAOKOH [v]=12 wz/cH’.

Pewenue. Ycunius N (B crponmabHoit Hore), S (B 3aTsKKe) H peakuua

onopel A cxofsarca B Touke D u HaxopaTca B PaBHOBECHH. Hcxops mn3 sToroO,

S=WNcosa, A= N sina. Heo6xomumbie pasmepsl ompejesTCa H3 YCJOBRI
NPOYHOCTH:

a) Hd CMATHE 3aTAXKH cuioit N
N Ncosa 7000.0,87

< [0.]s hkblﬁc]a =55750 =6,1cm;

cosa

6) Ha cKajmIBaHHe KOHHA 3aTHXKH cuaolt S

S S Ncosa 7000-0.87
g <" 1= g =T = o012

=25,2 cm;

B) HA CMATHE 3aTSKKH CWJod A

A A Nsina 7000.0,5
b—c<[ac],o; c>= =

P = =7 cM;
A CA M 20-25
I') Ha pacTsiMeHUe 3aTANKKH cuaoit S
.0,87
§ <o} a> S N cosa _7000-0,8 —3,04 cn.

ba 6ol blo]  20-100

KOHCTPYKTUBHO 3TOT pasMep 3HAUHTeJdbHO Gojblue, a HMEHHO: a=b—h=
=20—6,1 = 13,9 cm.

/7

K szagaue 3.33.

8.33. Onopxuit y3en gpepubl BHNOIHEH HA IEKOBHX Bpy6KaX, KaK 0Ka-
3ano Ha pucynke. CuMaouiee ycHaue B CTPOMHALHOR HOre N=5m,



3.34—13.36] § 10. casur (CPE3, CKANKWBAHHE) ’ 85

[Tpopeputh npoyHocTh BPYGkM Ha naowanke nn'm'm, a Takke
onpeseNiTh HeOOXOAHMYI0 AJHHY KOHUA 3aTSKKH £ B LUHPHHY ONOPHOTO
6pyca c.

Inputa nocok b=6 cau; ux ewicora h=20 cau. [ouyckaembie na-
MpsiKEeHNs: HA CMATHe nonepex Boaokod [0}, =25 wefcu®, na cmaTne
non yraom 30° k wanpaenenni BOMOKOH |0, =45 xz/cM®, wa cka-
MHBAHHE BIOMbL BONOKOH (1] =48 we/cau®.

Boathl (HMeroue KOHCTPYKTHBHOE 3HAYEHHE) NPH PacdeTe He yuH-
ThiBaTh. Tlonarate, YTo MO JMHHM 7 — ¢ ycuiue He fepenaercs.

Omsem: 0,=36 xez/em*<<45 wejcau®; =23 cn; ¢=8,3 ca.

3.34. CrponunnHan HOra onopHoro yana epMmsl COeMHHEHA € 3a-
TSOHKKOH [pH nmoMowM 1iMna WMPHHOH H=6 cH, KaK 00Ka3aHo Ha
pucytxe. Onpenennts BwcoTy wmna h (rayGuRy BpyOKn) M AAHHY
KOHUA 3ardaxkn [, ecnn JHONyCKaeMOe HanpsKeHHe Ha CMATHE Mol

yraom 30° k HanpapaeHmio BOJAOKOH a
pasuo 80 ke/cu®, a nmonyckaemoe ) % ‘IIHMII&
p
g
Y o=30°

| —=% n

K 3apaue 3.34. K 3agauve 3.35.

HANPsAWEHNE Ha CKa/bBaHHE BAOAb BOJOKOH PaBHO 8 Kz/cm®; cxuMalo-
liiee ycuane B CTPOMMAbHOH HOore P =2 m. Cuurath, 4TO ycHAHE 0O
JUHUH 71— He nepenaercs.

Oméem: h=6 cu; /=12 cn.

3.35. [loaxkoc mocTa onmpaercs na AyGOBYIO MOAYWKY, KOTOpas
nepelaeTr yCH/JHe Ha CTOHKY yepe3 3ybuarwii Kopo-
THIU, KaK noxasaHo Ha pucyHke. Onpeleautsb
ray6uHy BpyO6knm h u Aaaumny 3y6a [, ecam ycuaue, .
ZeficrByioutee Ha nopkoc, P=20 m. Ceyenuep .
AONKOCA H cToMKH—KBanpaThoe 20 % 20 cu?, Hdony-
CKaeMOe HAnpAMEeHHe Ha cMsATHe PaBHo 80 we/cx’®,
a Ha ckanmBanne 8 xefcu’. —_—

Omsem: h=3 cm; [=30 cu. K zajnave 3.36.

3.36. [lns snemeHTa, NOABEPTAIOLIELOCH YHCTOMY
CABUTY KacaTelbHHIMH HanpsiKeHusaMn T =500 x2/cu®, HaliTH nocTpoeHkeM

Kkpyra Hanpﬂ)l(eHHﬂ HOpMA/IBHOE, KacaTeJbHOE€ M NOJHOE HanpfAXeHud

A —




86 ra.. 3. CABHC M KPYYEHHE [3.37—3.40

no miolLafxKe, HakAOHeHHOH nol yriaoM o =30° K WIOCKOCTAM CABHTA
B COOTBETCTBHHM C PHCYHKOM.

Omsem: 6,= 433 wz[cu*; t,= 250 rzlcnu®; p, =500 xejca’.

3.37. Cranenoit xy6 c pasMmepamu pebep 20 c. noaeepraercs 1o
YeTHPeM TPaHgM YHCTOMY CHABUTY KacaTe/lbHHIMH HanpHKeHUSMH ¥ =
=1000 xez/cu®. Hafiru senuunHy a6COMIOTHOFG M OTHOCHTEJBHOrO
capura. Moayns ynpyroctu npu casure G=28-10° xz/cu®.

Omsem: As=0,25 nxn; y=10,00125.

3.38. OnpenenuTs MOLY/Ab YOPYrocTH mpu pactswenud E ans Ma-
Tepuana, y KOTOPOrO MOAyas ynpyrocTd mpu cueure G=4-10° w2/cn’,
a xosdpduunent [lyaccona p=0,2.

Omeem: E=0,96-10% x2[ci’.

3.39. Ha niockom cTanbHoM of6pasue A0 Harpy3ku Oblna HaHeceHa
auuus non yraom 30° k ero ocx. Ha Kakyio BeauuHHY H3MEHUTCs 3TOT
yron, Koraa o6pasel, GyleT pacTaHYT IO HanpsokeHudl ¢ = 1200 Kelcu™?
E=2.10° rx2[cu®, p=0,25.

Omsem: y=0,00065 pax.=214",

§ 11. Kpyuenue KPYyrJabix cTepwHeil

3.40. TMonw#t cTanbHolt Ban uMeeT HapyxHu# auamerp d, = 100 xx,
a BuyTpennut d, =950 mn. Kakyio MOutHOCTh B 4. €. NepeaaeTr 3TOT
Ban npu BpalleHHU €O CKOpOCThio #2==80 06/MuH, eciM NpU STOM OH
3akpyunsaetcs Ha yron 1,8° wa gmume 2,7 #? Kaxomo nanboasiuee
KacaTe/NbHOE HaMpsikeHue B CTEPKHe?

Pewenue. KpyTsaumuil MOMEHT, BOCIHPHHHMaeMH BaJoM, MOXHO ONpENe]HTh
H* .

H3 GQopMydH @ = : J1.G
I, G MK=(P ln . (a)
Mownocte N cBA3aHa ¢ KPYTSIUM MOMEHTOM:
2250 N 225000 N
= T . n KM= p ¢« — K2CM, 6)
Orcioa mocae NOACTAHOBKM BMecTo M, ero snauenus u3 (a)
N=T9d G
2250001°
¥Yron ¢ BhlpakaeM B pajuaHax
01,8 =T
e=18=181m=100"

TMonsipHsll MOMEHT HHEpUMH paBeH
4

P mry | . 15 |
p—T( ——(l)—gz-ﬂfl.

Torpa
n-80.7.15.5-5%. 8- 10°

N=155-35-225 000. 270 =956 4. c.
Hau6onbiuee KacaTelnHOe HampsKeHHe BEIpaxaerca Qopmysnoft
maxt:A.AI“'l. (5)

P
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MoncTaBnasa BMecTo M, ero sHauenue, BhpaXeHHOE uepes MOMHOCTE N #
8ajlaHHOe YMcao 06OPOTOB, NoJYydaeM
225 000 Nr, _ 225 000.95,6-32.5

ind, = n80.15.1.57

max vT==

=466 xe/cm?.

- 8.41. Onpenemnuts anamerp cnAOWHOrO Bajla, MepenaioLiero Kpy-
TAMA  MOMeHT 1,5 ma, ecam pomyckaemoe Hampsxkenme [T]=
=700 rxz[cnu®?

Omsem: 10,3 cm.

3.42. Onpexeanth AMAMETp CMAOLIHOTO Bana, mepeaasoniero 450 4. c.
npn 300 o6/muH. Yron sakpyuMBamus He AOMWEH IpepWmaTh 1° Ha 2 4
AJHHH Bana, a HanGoibliee KacaTeabHoe Hanpsikenne 400 rcz/cn?;
. G=8.10° x2/cu’.

Omsem: 11,2 cu.

3.43. Onpenennth HaMMEHBIMH AMAMETP CTaJABHOTO Baja, Hepeido-
wero 18 4. c. npu 120 of/mun, ecanm monyckaeMbit yroa 3aKpyyHBa-
‘HHA paseH 1° Ha namse, paBHo# 15 auamerpam Bana. Kak mequxku npu
9TOM GyAyT HAuGO/BLINE KACATE/NbHHE HATIPAKEHHS?

Omsem. 4,9 cu; 466 x2jcu’.

3.44. CpapnuTp Beca CHNOWHBIX Ba/lOB OAMHAKOBO# AMHHBl, CTajb-
HOr0O H H3 aJIOMMHHEBOTQ CMJABA, CNPOEKTHPOBAHKEIX C ONHHAKOBHIM
OTHOCHTE/IBHBIM YI/IOM 3aKPYYHBAHWSA [PH OIUHAKOBOM KPYTRULEM MO-
meute, ecmn G, =2,7-10° wefeu’; G,=8-10° wzjcu’; vy,=2,6;
y.=1T,85.

Omsem: Q,~1,75 Q,.

3.45. [Ina onpeneneHns HeOSXOLMMOro AHAMETPA CIUIOLWIHOrO CTalb-
HOTO BaNa 3aJaHO JOMYCKAaeMOE KacaTelbHoe Hampsxkenue 800 x2/cat
H JONycKaeMullt yroan 3axkpyunBanusa 1° Ha npauue, pasao#t 1 . [Ilpn
KaKHX BeNNYHMHAX KPYTHILEr0 MOMEHTA MOXHO OTPaHHYHTLCA Ompeaene-
HHEM JIHAMETPA TONLKO MO AOMYCKAEMOMY HANPHAKEHHIO WIH TOJbKO MO
JOMyCKAaeMOMY YTJY 3aKpyuYyuBanus?

Omsem: Tlpn M, > 2,36 mx 10 LONyckacMOMY HalpPSXeHHIO;

npn M, <7 2,36 mm 1o HONYCKAaEMOMY yriy 3aKPYUYHBAHHA,

3.46. Cnnouino#t Ban auamertpom 10 ca u ILnmuolt 6 .4 3aKkpydeH na
yron 4°. Uemy paBHO HanGoibliee KacaTeabBOE HampshKeHue, eCan
G=8-10" xzjcu® )

Omsgem: 466 wz/cn®.

3.47. Cnnowxol Ban nuamerpom 90 4 TUPH CKOPOCTH BpPaLleHHA
150 06/1\mH nepenaetr 50 », c¢. Janna Bada Mexay WKknHBaMu 4 M.
Monyas G=8-10° wz/cu®. Onpenennth Hanbonbmice KAcATEJNbHOE Ha-
npsXeHHe B Bane M YroJ, Ha KOTOPHH OXHH LIKHB NOBEPHETCH OTHOCH-
TENBHO JPYroro.

Omsem: 167 xelcu’; 1°4'. .

3.48. TlpuGammennas dopmyana Aas ONpefeleHHs AUaMeTpa Bajla

3
nMeer BHE d=275 40%, rae d-—puamerp Bana, N—nepena-
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paeMas MOLIHOCTD B 4. €., A—uuca0 ofopotos B wmusyty. [as
, kakoft BeqMuUHH JAOMYCKAeMOTO HAmnpfKEeHHS Ha CABHC BhIBEJLeHA 3T
dopmyna?

Omaem: 600 rz/ca’.

3.49. Onpenenutb HAHGONBIIME KacaTelbHbie HATIPAXKEHHA B ceye-

) Huax AA u BB Bana (CM. PHCYHOK)

A nNpH CACAYIOUIHX KaHHRX: M =

- =13 mcnu; M,=230 mcn. [na-

MeTp Bana B ceueHud AA B cu,
a B ceyenuu BB 7,5 ci.

Omsem: T,=>530rx2/cH*; Tg=
=205 we/cn’.

3.50. Craabuoit ofpaseu AHa-
metpom 20 44 npU  PacueTHOH
anuae 200 ma  vcOBTHBAACH Ha Kpyyenne. Pe3ynbTaThl HCMHITaHiH
Lavel B tabauie:

K 3afave 3.49.

Kpyraunit momedt B
KeM . ... ...

14 | 16 18

Yron sakpyuyusaHus,
YMHOMEHHBIH Ha
2000 (8 papuaHax) 6.1 [12,5(18,9]25,2|31,4|37,8{44,3}50,5]56,9

KpyTawmuit MoMeHT 8
KeMm . . . .. 20 | 22 24 26 28 30 32 34

YroJ 3akpyudsanus,
YMHOXEHHBIY HA
2000 (8 paauaHax) 63,0] 69,5 75,8 | 82,1 | 88,5 95,4 | 110 | 148

[TocTPOUTh AMACPAMMY KAaCATE/bHHX HanpsweHHA B 3aBUCHMOCTH OT
yria 3aKpyyuBaHus H OMPENeNUTb MOAYAb YNPYrOCTH NMPH KPyHSHHM.
HaliTi BenmumHy npeiena nponopUUOHAJIBHOCTH I PACCMATPHBACMOTO
enyyas.

3.51. Onpenenurb HaUGOAbIIMHK KPYTAULHH MOMEHT, KOTOpbIH MOWeT
GHTh [PHIONEH K CTAJABHOMY CTEPXKHIO HMaMEeTPaM 10 mm, ecan pomy-
cKaeMO€ HanpsKeHHe He AOMKHO MPEeBOCXOAHNTH 1500 xzfcn®. Kakosa
Ha¥MeHbIIAA AAWHA CTEPXHs, €CAM yroa 3aKpy4yuBaHus paBeH 90°% G=
=8-10% xz/cH’?

Omeem: 295 recm; 418 cam.

3.52. Ban auamerpom 90 mx nepenaer 90 4. c, OnpenenuTh npe-
AeNbHOE YHCJA0 OCOPOTOB, €C/H AOMyCKaeMOe KacaTelbHOe HaNpimeHue
pasno 600 wx2/cu’.

Omsem: n =75 o6|mun.



3.53—3.59] § 11. KPYYEHUE KPYTAWX CTEPKHEH 89

3.53. CraapHo#t Ban1 mAuHON 2 M W AHAMETPOM O cm TpU HAarpy-
WEeHUH ero KpyTauium Momentom 400 rem sakpyuuBaetcs na yroa 9,2°.
[Tpesen nponopuHoOHaNbHOCTH IS KacaTeNbHHX HanNpskeHuit pameH
1700 wx2/cu®. Onpenennts BeNHUUHY MOAYAS YNPYFOCTH MPH CABHre.

Omsem: 8,1-10° xz/cu’.

3.54. Crepxenp u3 Markoft cranum AMaMerpoM 25 mun yAAMHAETS
Ha 0,113 mau na panne 20 cx npu pactamendu ero cuiaolt 6 m. Ator
%e CTepxeHsr 3akpyunBaercss ua yroxa 0,55° na gnuuve 15 cm npu Ha-
TPYyXEeHUN €ro KPyTsiuiuM MOMeHTOM, paBHbiM 2000 xzcu. Onpenenntb
esmuuny E, G u .

Omsem: 2,16-10° refcu’; 8,16-10° xz/en’; 0,32.

3.55. Ilpu wucnmeiTanuM Ha KpyYeHHe CTajbHOro ofpasuna AanHoft
20 cu v puamerpom 20 mm Oui10 O6HAPYKEHO, YTO NPH KPYTHAILEM MO-
mente 1640 xzcau yron 3akpyuuBanus Cwin pasen 0,026 paanana,
Mpeaen nponopuuonansHocTH GulJl JOCTHTHYT NPH KPYTSIUIEM MOMEHTe,
paBioM 2700 rzcm. Onpenennts Be/MYHHY MOLYAA YNPYrocTn fpu
CABHIEe H BENUYHMHY [PEAesa NPONOPUHOHAILHOCTH NPH KPYUeHHH,

Omsem: 8,0-10° wz[cu®; 1720 xe[cu’.

3.56. [oamit Ban, coeunHsowivd TypOMHY W reHepaTop B TULPO-
TEXHHYECKON yCTaHOBKe, UMeeT napyxuufl auamerp 40 cau u BHyTpeu-
nuft nuamerp 22,5 ca. Ckopoctb Bpanienns 120 oé/mnﬂ. Yemy pasub
HauGOMBIIME KacATENbHLE HAnpseHus npy nepepaye sanoM 10000 2, ¢.?

" Omsem: 530 xefcu’.

3.57. llpn onpenesnedHn MOLIHOCTH NapoBOH TypOHHB Gnll H3MEpEH
yron 3aKpyyuBaHus BpaLlzeMoro Rana, KoTopuit Ha JUIHHe 6 4 OKazajcd
pasubiM 1,2°, Hapywdnii H BHYTPEHHUH AMaMeTpsl Bala COOTBETCTBEHHO
pasuel 25 cau ® 17 cm. Cropocth Bpaulenns Bana 250 o6/mun; G=
=8.10° refcu®. Onpenennts MOWHOCTH, NMEPENABAEMYIO BA/IOM, H BO3-
HNKAIOWHE B HEM KacaTe/bHhle HanpshKeHus.

Omsem: 2940 4. c.; 349 wefcau’.

3.58. [lag onpeje/ieHud MOLLHOCTH, nepefasaeMoll BanoM, 3aMepsiiuch
NpH TOMOLLH TEeH3OMeTpa YIJHHEHWS [0 JHHKH, PACMONOMKEHHOH noa
yraoMm 45° k HapyxHo#t ofpasytoulei Bana. 3aMepeHHOe OTHOCHTE/bHOE
yAnuHeHHe OKa3anoch paBHeM &=0,000425. HapywHuiit n1nameTp Bana
pagen 40 cm, a BHyTpenHn#t 24 cx. Monyap ynpyroctw G=
=8-.10° «xez/cu®. Yemy paBHa MOWIHOCTH, NepenaBaeMas BalOM, eCaH
on Bpauiaercs co ckopocteio 120 o6/mun? Kak peauxu npn 3TOM Hau-
60/bLIME KACATENbHbIE HANpAKEeHUs?

Omsem: 12500 1. c.; 680 w2/ca’.

3.59. Cnaowro#t Ban auametrpom 40 ca 3ameHsercd MOJbLIM BajoM,
y KOTOPOro BHYTpeHHHH HuameTp coctaager 60°/, OT HapyxkHOro.
OnpeaenuTh HAPYXHLE AWaMeTp MOJIOrO Baja NP YC/I0BHH, 4TO jAomy-
CKaeMbie KacaTe/bHhie Hanpsixenus y HHX oAunHakoBbie. CpPaBHUTb Beca
CIJIOIIHOTO M HOJIOTO BaJoB.

Omsem: 42 cu; 2ﬂ4=1,41.
QIIOJI
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3.60. Urto6M ymeHbIIHTL BeC CHNOWIHOTO Kpyrjoro Bana Ha 20°/,,
3aMEHHM €ro MoJHWM, HAPYXHHH IHaMeTp KOTOPOro B fBa pa3a Goabiue
BHyTpeHnHero. Yemy 6ynyr pasHn HanOo/blIHE KACaTe/bHHE HANPSIKEHUS
B MOJOM Baje, €CAM B CI/IOWIHOM OHH ORUM paBHb 600 x2/cu*?

Omsem: 580 w2[cr’.

3.61. [Ira Basa, Oo¥H M3 KOTOPHX CNJAOIIHOH, a APYro#t — nouwift,
UMEIOT OIMHAKOBHH Bec W Nepenal0T OAUHAKOBHH KPyTAuuHd MOMEHT.
Y koToporo u3a Hux HauGONblUHE KacaTeNbHhie HanpsmeHud 6yayT 6oapuue
W BO CKOJIBKO pa3, ec]u BHYTPEHHHH IHaMeTp MOJOT0 Baja COCTaBAfeT
0,6 ero HapyxHOro gHameTpar

Omeem: ¥ cnnomnoro B 1,7 pasa.

3.62. Onpexenuts HApYXHHH JARAMETP MONOrO CTalbLHOTO Baia,
nepenajouero 9600 4, ¢. npu 110 o6/MuH, ecnn xonyckaemoe Kaca-
TeibHOE Hampswenne pasHo 560 w2/cu®, a BHyTpennuit nHamerp
cocragaser 0,6 OT BHeuiHero.

Omeem: 40,2 cnm.

3.63. [loawit craabHoft Ban nando#t 1,8 . Harpymen KpyTHLIHM
moMmentoM 0,6 mau. OvpefelHTh HapywHbt H BHYTPEHHHH AHAMETPH
Baja, eclH YroJ 3aKpyyHBaHWs He JOJKEH NpeBocXomuTh 2°, a kaca-
TenpHoe Hanpswenne 700 w2/cu’.

Omsem: 90,4 ma; 72,4 mm.

3.64. TlocTpouth KpHBYIO, aOCHHCCAMM KOTOPOf ABAAIOTCH 4YHMCIA
060pOTOB B MHHYTY, a4 OPAHHATAMH — HEOOGXOAUMbIE ANAMETPH CIIOMHOrO
CTanpHOro Bana, nepepawouwero 50 4. ¢. npu LOnMycKaeMOM Kacarenb-
HoM Hanpsikenuu 600 rce/c.u’. Yucno o60poTOB MEeHSTb B Opejenax

16— 16 000 o6 /mun.
31,2

Omeem: d= —3 =
" .

3.65. K TonkocTennofi Tpyfe €O CPENHHM JHAMETPOM, pABHEM
d.,=12,6 cu, npuioxet kpyTaui MoMeHT M, =62,5 mca. Kakopa
NOMKHA ObITh TOMM{MHA f CTEHOK TPYOKH, 4TOOW KacaTelbHbie Hanps-
’enns He npesocxoZunu [t] =800 wz/cu’. Hatitn yron saxpyumsanus
va aaune /=1 u, ecnn G=28-10° wezfch’.

Peutenue. T1pu KpYyueHHH TOHKOCTEHHBIX CTePIKHeil KacaTeJbHhle Hanpse-

HHSl ¥ BHYTPEHHHX H HApYXHBIX BOJIOKOH HACTONBKO Majo OTJHYaKTCA ApYyr
OT Apyra, 4TO MPHUHHMAEKOT KX PABHBIMH cpellHeEMY. Torna ux moxHO onpenenuThb

no ¢opmyne 1=MJ““'CP, TIe rep— CPeAHHHl PAIHYC KOJBIUEBOTO CCYEHHH.

Bcneactene HeapﬂallHTE.ﬂbHOﬂ pasHHNbl MeXAY Hapy>XHHM H BHYTPEHHHM
paaHycaMH cedyeHHA MOMEHT HHEPIHH CeuyeHHs MOXHO M[NOACYHTaTh TAaK!:

Jp= SdFQ‘: 2arptre, = 2nript,

F
¥ dopMyna Ans OnpejeseHHS HANpsIKeHHH MPHMET BUA
M
=k,
2nr,

cp
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a TOMUMHA CTEHKH { OMpPefenHTCA M3 YPABHEHHA:
(o M, 62500
2m:p[1:] 2.71.6,25%. 800

=i=0,318 oM.
n

Yron sakpyuusanus ompefenserca no ofmuHo% dopmy.e:

_ My 62 500100 =t
P —-‘,70_2'3‘_'6:2_5—"1'8'105—0'016 pajpHaHa.

3.66. TpyOuateiti Ban pomked nepegasaTh MougHocTh 100 4. ¢. npu
BPALMEHHH €O CKOpOcTbi0 100 06/Muu. TomumMHa CTeHKH COCTaBAfeT
'l cPenHero amametpa Tpy6ku. OnpeldeanTs CpeLuuit IHaMeTp TpyOxu
Npy  YCAOBHH, 4YTOOH yroJ 3aKpyydBaHMs HE TpeBocxonua 1° Ha 3 u
mmvne; G=8.10° xz/cu®. Uemy npu stoM 6ynyT paBHH KacaTe/bHHe
HANPfKEHHAA B NONEPEYHOM CeYeHHH TPYOKH?

Omesem: 17,7 cu; 412 w2[cn?.

3.67. CraabHas Tpy6a momkHa OWTh NpHMEHeHa B KavecTBe cToaba
Andg yCT4HOBKHM JOPOWKHOrO 3Haka, KaK YKa3aHo xa pucysxe, Hauboan-
uiee AapieHHe BETPa Ha 3HAK Npeano/araercs
paBuuiM 200 x2/x*. Yron nosopota Tpy6u B f
MECTE MNPUKPRIVICHHS HHKHEro 3axBaTa 3HaKa 7] KA
He Jo/keH mnpeBocxoaute 6°. HauGonpwue L /// R
KacaTe/pHHE HANPANEHHA OT KPYYeHud B NO-
MepeyHOM CEYEHUH TpyOH HE MOMNHH OHTh
Gonbute 350 x2/cu’. Onpeneauts cpeauuit
AuameTp TpyOH, eclH TOJUIMHA CTEHKH PaBHA
3 mm. Cuurath, 4TO A4BAEHHE ReTPa mnepe-
JaeTcs TOMbKO HA 3AIITPHXOBAHHYIO MJ0WIANb.

Omsem: 16,2 ca. %

3.68. Tpybka namuo#t 4,6 # co cpelHum K sagaue 3.67.
AvaMeTpoM 135 c# uMeeT TOMWMHY CTEHKH
2,3 mm. KacareabHoe Hanpswenna B Hefl papHn 560 xz[cm®. Halitn
MIO/IHHA Yo/l 3aKpyuHBaHus TPyOKH.

Omsem: 2,46°.

3.69. Ban Ttpy6uartoro ceuenus aauuo#t 1,8 4 co cpeauum nma-
MerpoM 30 cx M TOMUHHON CTeHKH 3 MM BPALLAETCA CO CKOPOCTHIO
100 06/mMuH. Kakylo MOWHOCTb B 4. C. OH MeperdeT, ecJAd Kacarelb-
HOe Hanpswenve paBHO 630 we/cu™® OnpeneiuTs yron 3aKpyyuBaHus.

Omesem: 374 2. c.; 0,542°,

3.70. TpyGuarmit Ban co cpemuum xuametpoM 10 cau umeer ToOJ-
HIHHY CTEHOK 3 4. Yron 3aKpyuHBaHUA He MOJKEH IPeBOCXOAHTH 1°
Ha aaude 3,7 M.

Oupenenuts CKOPOCTh BpalUEHHH Baja, NPH KOTOPOH OH MOWeT me-
penaBaTh MoulHocTh 50 4. €.

Omgem: 404 06/mun,

3.71. KoHun Kpyrioro CTepxHd KECTKO 3aleMJEeHH, KaK M0Ka3aHO
Ha pHcYHKe. B NpoMexyTOYHOM CEYEHMH CTEDPMHA NPUIOKEHa mapa cun

2,251 ——
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¢ momentoM 1200 w2, Onpenenntbh HanGoOAbIIHE KACATEAbLHBIC Hamps-
WEHHA, ecaH AHaMeTp Bana 8 cu.

Omsem: 795 rz[cH’.

3.72. Kpyraunit crepxeHb € MECTKO 33LUEMIEHHBIMH KOHLAMR NOJ-
BEPraercs AeficTBHIO JABYX PAaBHHX M OJAHHAKOBO HANPaBJAEHHHX 1ap CHI

M a M M
4 7 e S
7 i A Al L !
’ z (R
Z 2
a 2a — - b —slea
K 3apauye 3.71. K sagaue 3.72.

¢ momentam# no 800 wxexm (cM. pucynok). OnpenendTh yron noBopora
cpenHero cevenuws [/— 1, ecanm amamerp Bana paeedH 10 ca. Paccros-
Husi: a=60 cau; b=80 cu.
Omeem: 21°.
3.73. K xpyrioMy CTEep¥HIO € KECTKO 3aU[EMAECHHBIMH KOHIAMU OpH-
J0WEHH IBE PABHKIE U IPOTHBONON0KHO HANPABJEHHLIE TAPH CHA C MOMEH-
tamu no 1000 xex (cm. pucysox). Onpe-

M M LeAuTh AHAMETP Bana, ecAH MomycKaemoe
/™ v KacaTenbHOe Hanpmxenne pasHo 600 xz/ca’.
{ % Omsem: 8,25 ¢4

4‘ S 4 f 3.74. Menanas Tpy6ka C HapyXHbIM Dua-

qQ—>teq —>=—q MeTpoMm 7,5 cu nOMemeHa BHYTPH CTAJbHOH

TPpYGKM T4KOrQ e BHYTPEHHErQ AMAMETpa.

K sapave 3.73. Toaugusa crenok obenx TpyGok no 3 aau.

Koune Tpy6oK #ecTKO CKpenaeHn Memdy

cobofl, ¥ K HuM npunoxen KpyTauwuit moment 100 wem. Onpeaeants

HauboJblIMe KacaTelbHble HalpsiKeHus B Kawaol u3 Tpybok, pacnperne-

JeHHE MOMEHT2 Meway TPyOKAMH WM yroJ 3aKpyuyMBaHus Ha AAHHE 3 J;
G, =4-10% k2jcu®; G,=8-10° wz[cau’.

Omgem: 250 welcau®; 115 wzjew®; T1,8 wem; 28,2 rxem; 1,38°,

3.75. Cransho#t cTepxeHb amaMerpoM 2.5 ca HMeeT BHCTYNH

A n B (cM. pucynok). Ha ati pecrynn UaZeBaercs craibHas Tpybka

¢ TOMuUMHON cTeHoKk 1,25 mum.

/125 [Tpu wanesanmn TpyOuu crep-
. WEeHbh Obll 3aKPy4eH MOMEH-
. S — B
g g ! e 9 TOM, paBHbiM 7,5 xem. Tlocne
—IL ’—1 TOFO Kax TpyOka Oblia mpu-
= BapeHa K BLICTYyNnaM Bana,
K 3agaue 3.75. MOMEHTH ¢ KOHUOB CTEePXKld

Ouian cHiaTe. Onpeaenuts Be-
JIHYUHY KacaTeabHbLIX Hanpsixenuft B TpyOke mocje -pasrpy3KH KOHIOB
crepwus, Cuurarh, 4t0 BuCTYNH A u B ne aedopmupyrorcs.
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Pewenue. Tlocne cHATHA MOMeHTOB M, ¢ KOHLOB CTEPIKHS YUACTOK €ro
MeKAY yToJmeHHsMH A ¥ B, 3aKpYy4eHHHH Ha yroa @, CTPEMHUTCH DacKpy-
THTbCA, HO BCTPEUYaeT NPENsITCTBHE CO CTOPOHBI TPYO6KH. [losromy crepikedsb
pacKpydYuBaeTCst He MOJMHOCTBIO, a Ha TOT Yroji, Ha KOTODHIl 33KpyuMBaeTcs
TpyOKa @, [IpH 3TOM CO CTOPOHBI CTEPXKHA Ha Tpy6Ky uepes YyTonuexua A
u B nepepaetcs kpyrauuii moment My, Takoil e MOMEHT, OueBHAHO, Mepe-
XaeTcsl H Ha CTepKeHb CO CTOPOHH TPYOKm M.,. Takum o6pasoM, anasa peue-
HHA 3a11a4H MOXHO COCTaBHTbL ABa YDaBHeHHA!

ypaBHeHHE paBHOBeCHS

Mrp= Mer=M,,
YpaBHeHHE COBMECTHOCTH jedopmaunit

Po—Prp=Ccrs
HIH

Mol Myt Mgl
‘IP(CT)G Jp(rp)G Jp(cr)G

[locne coxpawenns Ha [ 0 G u 3amenst My, u M., Bennuunod M, nonydum
Mo — MK + MK = Mx (I+Jp(cr))

'Ip(cr)_"p(rp) Toeri Ipem Iperp)
OTKYIa
M, 15
MK_1+Jg(c1‘)_1+0'0975—6’85 e
JP(TD)

Temeps MOXKHO OHmpefesuTb KacaTeNbHbe HaMpsKEHUA B TpyOKe
My 685
onrdy i 2+3,14-3,69%-0,125

= =64,3 ke/cm?.

§ 12. KpyueHne cTepikHe#i HEeKpYrioro cedetud.
Coeunerus, paboTamuue Ha xpydyeHue

3.76. CranpHo#t crepkedb NJIUHOH 2 M (PAMOYTOJBHOTO ITONEPEY-
HOro cevenus paamepamu 10X 30 mu® Harpymed KpyTHAIIMM MOMEHTOM
1000 xezcam. Onpeneanth: a) MecTO M BRIAHYHHY HamBOJBLIMX KacaTelb-
HBIX Hanpskenu#t; 6) BeAMUHMHY KacaTeJbHuLIX HampsameHuH mnocpeauHe
KOPOTKOM CTOPOHBI CedeHusl; B) Yrosa 3aKPyUHBAHHUSA CTepPHHS.

Omeem: 1250 xz2/cm®; 940 wxez[cn®; 18,2°.

¥ xazanue. TIDH CKpPYYHBAHHH cTepKHell NPAMOYTroJbLHOTO CevyeHHS Yroa
3aKpY4YHBAHHA H MAKCHMAa/JbHBIE KacaTelJibHble HANPSXKEHHA BBIYUCAAOTCS 0O
dopmynaM, cCXOAHBIM ¢ GOpPMyJaMH N8 KPYILJABIX CTepxKHel, a HMEHHO:

Mg M,
=TA0 TmaxT -
J.G v,

B stux dopmynax J, u W, —BenHuHHH TOH e Pa3MEpHOCTH, YTO H MOMEHT
HHEPUHH H MOMEHT CONPOTHB/ICHHS, M OMpeflendloTcs no dopMynam J,=abt,
W, =pb. 3nece b—pasMep MeHbiedl CTOPOHB! CEYEHHSA.

Haun6onbuie kacatesbHbie HampsKeHHA BO3HHKAOT NOoCpefHHe JNUHHOK
CTOPOHBl CEYeHHUSA. KacatenbHnle HanpaAXeHHd MOoCpeAHHe KOpOTKOI:‘l CTOPOHM
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CeYeHHs oOnpefensiorcs ¢GOPMYNOA T=4YTmax. KoapdAurentn @, f u y sanu-

CAT OT COOTHOUIEHHSE CTOPOH 3— H JaHH B TabnHue:

3Hauens a, B M Y AN NPSAMOYroJbHBIX CeueHRf

h
3 1 1,56 2,0 3,0 4,0 6,0 | 8,0 | 10,0

a 0,140 {0,294 0,457 0,790 1,123 |1,789|2,456(3,123

B 0,208 0,346| 0,493 0,801 1,150 |1,7892,456(3,123

Y 1,0 0,859 0,795 0,753 0,745 |0,743(0,742(0,742

3.77. [IBepnas npyxmMHa, COCTOALLAS U3 CTAJbHOrO NPyTa KBaapat-
HOro cedvyeHusd, MNPHKPenaeHa OJAHHM KOHIOM K IBCPH (B TOYKe A Ha
pPUCYHKE), a APYrMM K npHrojoke (B Todke B Ha
pucyuxe). Hatitu cuny P, ¢ xoropo#t nyxuo 6yaer
TAHYTh 3a PY4KY ABEPb NPH OTKPHTHH ee Ha 90°
H yroa o, Ha KOTOpHE Hyw¥HO GyXeT npeapapH-
TeNbHO 34KPYTHUTb NPYT, 4TOGH NPH OTKPBITHH
JBepH HaHGO/bIUINE HATIPAKEHUA B HEM PABHAJIHCH
5000 rz/cu®. inuna npyta 2 M, pasMepu ceye-
g 6X 6 4x'. lllupuna npepu pasHa 1 .

Omsem: 2,25 w2, B7°.

3.78. Onpenenntb pasMep Bajaa KBaIPATHOrO
nonepeyHoro ceyennd, nepenawoutero 100 2. c.
npu 120 o6/mnn. KacarenbHhe HanpsmeHHs He
BomkHH npeswmats 450 xefcau’.

Omsem: 86 % 86 xun’.

K aanave 3.77. 3.79. TlpamoyrosbHoe TONEpeYHOE CeveHHe

cTepHs MMeer wnpuny 4 ca. KakoBa nomkHa
6LITh BHICOTAa CeYeHHA, YTOOL Haubo/blIHEe KacaTejbHHE HANPAKEHHA
B HeM OHIM TaKHMH Xe, KaK B CTepXHe KPYr/J0ro mnOnepeyHoro ceue-
HHg AHAMETPOM O C4, ecan 06a CTEpPWHA HarpyXeHh OJIMHAKOBHMH
KPYTALMMH MOMEHTaMHU,

Omsem: 6,52 cu.

3.80. CTepxeHb NPAMOYFONLHOTO MONEPEYHOrO CEUYEeHHsi HarpymeH
kpyTamumM MomentoM 60 w2, KakoBa nomkna GuTb BhicOTa momeped-
HOTO ceyeHus, ecaH wHpuHa ero 20 mn?

CrepieHb HM3rOTOBJEH W3 CTajH C Npele/OM MPONOPUHOHANBLHOCTH
npu pactawenun 3500 rz/ca®. lpexen nponopuHOHaNbHOCTH NPU CABHIE
cocrasasier 0,6 OT mnpelena nPONOPUHOHANBROCTH NPH  PACTSKEHHH,
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a jonyckaeMoe KacaTeNbHOE HANPSXEHHE NPHHATO PaBHHWM *[, OT mpe-
Jlena npornoplHOHANLHOCTH.

Omsem: 4,28 cxu.

3.81. Yacrp AnMHHW KPYrioro Bazna o6paboTaHa AJf HACAIKH LIKHBA
H MO/MyYu/la ceyeHHe KBAAPATa, BIHCAHHOTO B KPyr.

Onpeneanth BO CKOIBKO pa3 BO3PacTyT HaubOJbIIHE KacaTeabHbie
HanpfxeHHss B KBAADAaTHOM CEYEHHH IO CPAaBHEHHIO ¢ HAHOGOJLINMMH Ka-
CaTe/IbLHBIMH HANPSXEHHAMU NPH KPYI/JOM CEYEHHH Bana.

Omegem: B 2,66 pasa.

3.82. [lsa cTepwHs HArpPYWeHb OZMHAKOBHIMH KPYTAUIMMHU MOMEHTa-
MH; OAMH H3 HHX KPYIJIOTO CeYeHHdA, a APyrodt — xkBaapaTHoro. Ycrano-
BUTb: a) B KAKOM CTEpPXHE BO3HHKHYT HAaNpseHHA 6OJbLIe U BO CKOAbKO
pa3, ecau nJoOmIaAH HX CeYeHHH OAMHAKOBH? 0) KakOBO OTHONIEHHE HX
BECOB, eC/IH HauOOJblliMe HANPSKEHUA B OOOUX CTEPKHAX OLHHAKOBHI?

Omsem: a) B cTepmHe KBaJPaTHOrO CRYEHHA HANpSKEHMs OGOJbILE
B 1,35 pa3sa; 6) B Hem xe Bec Gonbwe B 1,23 pa3za.

3.83. Kaxo#i crTepweHb BurojHee Ans PaCOTH HA KPy4YeHHE — KBA-
APAaTHOTG HAM MNPAMOYLO/IBHOTO CEYEHHA —IMPH OPOYHX PABHHIX YCJIO-
BHfIX, €C/AH COOTHOLUEHHE CTOPOH MPAMOYro/nnHHKAa pasdo 0,57

Omsem: Bec crTepiHf NPAMOYToabHOro cedernd Goabme B 1,12 pa3a.

3.84. B coeaunennn, Pe247
H300paXXeHHOM Ha pHCYH-

Ke, OmNpeleJgHTh [OJHOE ”54
ycunHe, npuxonsiuieecd Ha
HauGo/Mee  HATPYWEHHYIO
3aKaenxy.

a
at

!

nY

O
A 4
N

D> n WD

Pewenue. Cuny P caenyer
TIPHBECTH K LEHTPY pasmelne-
HHS 33KJeNoK — K ToyKe A.
[punoxus B 3T0# TOouke ABe
TIPOTHBOIOJNOMKHO HANPAB/ICH- LA
Hble cuasl P, =P,=P, cgo- 150 —
UM neﬁcruane“cmbl P k si1BR- K sapaue 3.84.

BaJIeHTHOH efl cucTeMe: cune )

P, IPHJIOKEHHOH B UEHTDe COSNHHEHHS, H NAPe CHN C MOMEHTOM, PaBHHM M, ==
=: Pe, rjle e—pacCTOSIHHE OT JHHHH JeHCTBHA CHAH 10 Toukn A.Cuia P, pacmpe-
IenUTCH PABHOMED HO MeX1Y 3aKJeNKaMH, W YCH/HE HAa KAXAYI0 3aK/eNKy onpe-

O
A4
1]

AEJIUTCA, KakK -E-, rAC n—4HCJIO0 3AKJENOK.

Tlapa cun Bbi3biBaeT KpyueHHe 3aKaenouHOro coefmHeHHs. IIpH 3ToM BO
BCEX 3aKJenKax BO3HMKAIOT JOMNOJHHTeNbHHE cusibl. [Tosaratlor B0 aHaforHu c
KDYUCHHEM, YTO YCHJIHS B 3aKJENKaX, BhI3BAHHEIE Napoll CHA, NPAMO NpomNop-
UHOHANLHEL DACCTORHUSM 3aKJENOK OT HeHTPa (T0uka A) M HampassieHsl nep-
NeHAMKYNAPHO K COOTBETCTBYWOWHM papuycam. CleloBaTelbHO, eClH 0603HA-
UATb ycHAHe B 0G0l 3aKneNKke, NpHHATOH 332 OCHOBHYIO, uepes P, a
paccTosinue 10 Hee uepes Q,, TO ycuime P; B npyroit npousBospHOil 3aKijenxe,
pacnonoxkenHOH Ha pacCTOAHHH Q;, Oyaer

P.o;
Pi=-J1. (@)
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C)’MMZ' MOMEHTOB ycmmﬂ BO BCeX 3aKJenKax paBHa MOMCHTY Napel

1)
MK=Pe=; Pig;.

[Mocne noacTanoBkH BMecTo P; 3HaueHHs (a) HMeeM

n
—pe—Poyg By My
MK—Pe—Qo;Qt' HJH =

Qo iﬁ !
1

TOTrxa YCH/IHE B npOHSBOJleOﬂ 3aKJenKe

M
Pi=——*q;
2

1

TMonuoe ycunue, neficTBYlomee Ha 3aKjenky, PaBHG reoMeTpHueckoft cymme
ycuaH#t OT cuam P, npHIOXeHHOI B UEHTpe,

u oT napu cui. HauGonee
onacHofi 6yAeT Ta 3aK/enka, NoJHOe YCHAMe Ais KOTopo#l 6yleT HamGONbLIHM.
Ee ¥ HyXHO NpoBepsTh HAa NPOYHOCTD.

B Hamem ciyuyae TOuka A JeXHT OT CHABl HA PaccTOSHHH e =250 mn.
- Paccrosinne fo 3akaenku Ne 1 g, = V7,52—|—102=12,5 CM.
Paccrosinne po 3axkaenku Ne 2 g,=7,5cm.
Moacuuraem BenMuuuy
n
Do} =4.12,5°+2.7,50 =625+ 112,5=737,5 c#’.
1

Veunue B saknenke Ne 1

p Peg, 2,4.25-12,5
1= . 131,8
ZQi
1

VYeunue B 3aknenke Ne 2

=1,018 m.

7.5 .
P,=p, 125 0610 m.
=P
yc".ﬂ“e, l'lpon,ll fAlleecss Ha KaxAylo 3aKnenKy ot ueHTpaJleOi;l CHABI!

Po=%=gé—4=0,4 m.

Jlnsi 3aknenku Ne 2 ycuiMe OT KpPYueHHSI HanpapjieHO BEPTUKANbHO BHH3.
TlosToMy nonHoe ycuaue Ans Hee paBHo 0,4+0,610=1,01 m.

OnpenenHM NoOJHOe YCHIMe, NPHXOAAlLeecs Ha saknenky Ne 1. ¥Ycunme Py,
BHI3BAHHOE KPYYEHHEM, HANpaBeHO NMepNeHAHKYJNAPHO K PagHycy H neAcTByer
MO OTHOWEHMIO K TOPH3OHTAAbHOH JUHHM MOJ yrioM o= arc tg 0,76 =36°b0’.

Monnoe ycuine onpeienutcs Kak reoMerpuueckas cymma P, m Py

P=V P 4P+ 2PP cos(P,, P)=) Pi+P'+2PpP, sina =

=¥0,4+1,0182+2-0,4-1,018-0,6=1,2 m.
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Takoe e ycunHe HcnuThBaeT 3aknenka Ne 3. ITo stoMmy ycHauio H cJie-
AYeT NpOBEpATh NPOYHOCTH 3aKJIENKH.

3.85. 3aksenounoe coefnHeHHe, M300paKceHHOe HA PHCYHKe, BOCHPH-
unmaer ycunne P=3.5 m. uamerp aaxnenox 20 wmmx. Onpemenutb
KacaTejbHOE HanpseHnne B Haubojee onmacHOf 3akaenke, 3akaenku
paGoTalOT Ha OAMHOYHWH Cpes.

Omsem: 704 rz[ch’.
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K éanaqe 3.85. K 3anaﬁe 3.86.

3.86. B coenuHennH, H306paxKeHHOM HA DHCYHKE, AHAMETP 3aAKJIENKH
23 mam. Paccrognne mexay panamu 125 mm. Llar saknenox 75 muam.
Onpenennts paccTofinHe a OT KpaiHero psajga 3akJenoKk no0 CHIb
P=16 m, ecim ponyckaeMoe HanpskeHHe JJd 3aKJIENOK Ha ¢pea
pasHo 900 rz/ca®. Tonummha JHCTOB TAaKOBa, YTO CMMHAIOWME Hanps-
MEHHS HE NPEBOCXOAAT NONYCKaeMbiX. 3ak/ienkH paGoTaioT HA OAHMHOY-
HbI cpes3.

Omegem: a << 116 cu.

3.87. Jre uyactH pana nuametrpoM 10 cx coenmnenn 60aTamu npu
noMowu  ¢aadues. BOATH pacnonoxeHsl Ha OKPYKHOCTH JHAMETPOM
20 cx. OnpenenntTh HEOGXOAHMOE KONNYECTBO 60JATOB AHaMeTpoMm 20 mu,
eCc/ly  AONYCKaeMOo€ KacaTejJbHoe HanpsxKeHue s 60aTOB PABHO
600 xz/cu®, a nanGosbluee KacaTelbHOE HANPAXEHHE IS MaTepHana
pana pagHo 700 wxz/cu’. .

Yxazanue. KpyTawmnii MOMEHT, BOCIPHHHMAeMEI BasoM, nepefaercs Goaro-
BoMYy coepuHenno. Taw Kak Bce GONTH pacnosoXenbl Ha OJHHAKOBOM paccTOsi-
HHH OT HEeHTpa COEAHHEHUH, TO YCHJIAHUS B HHX 6)’}1)”[ OJUMHAKOBHI. Oun onpeje-

AA10TCH H3 ycaoBuda, uto M, =PRyn; M, onpefensiercs U3 YCNOBHSA NPOYHOCTH
paja, a P—wua ycnoBHa npoyHocTH Goara.

Omegem: 8 Goaron.

4 H. M. Bennes
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3.88. [Iea Bana A u B, umewoux Auamerpnl 75 mx u 100 s,
COeXMHEHH TpH noMoun dnanues mectpio Gonramu. Huamerp Gontos
pased 20 wm. lleHTpnl 6OATOB PacnoJOWeHW HA4 OKPYXKHOCTH AHAMET-
pom 25 ca. Yepes coennHenne nepenaetcs KpyTawu# mMoMment 600 x2x.
Onpenennts HauGONbIINE KACATeNbHHIE HANPSXKeHHs B Bane A M Kaca-
TEJbHBIE HAIPHAXEHHA B 6onTax.

Omsem: 725 rzjcu®; 254 xzfcr.

3.89. [Be T1py6un coemusHeHn TPH MOMOWH (AAHILEB MECThI0 GONTAMH
AuameTpoM 1o 38 ajt. BonTH pacnmonoxeHn Ha paccrosinmu 18 cu ot
ocH TpyObl. OnpelennTb BeaHyuHy MNepefaBaeMOro COeAHHEHHEM KPYTs-
Iero MOMEHTA, €ClH KacaTe/bHble HANPSKEHHsI B IIONEPeYyHOM CeYeHHH
Gontop pasHb 560 x2/cmt.

Omsem:. 3,43 mun.

3.90. lpa kouna sana coemunensl ¢nanuamu. [lo oxpyxHocTH pa-
anyca 7,5 c# CHMMETPHYHO NMOCTABJEHE YETHpe GoaTa AHAMETPOM 25 M.
Ban nepenaer kpyTsupmit moment 25 mca. O6HApY®eHO, 4TO OLMH
60AT MOCTaBAEH HACTOABKO CBOGOXHO, YTO OH He HeceT Harpyskm. Ompe-
NeuTh, KOTOPHI M3 OCTaBWMXCA CoaATOB HauGo/iee HArpyxeH M demy
PaBHBE KacaTe/lbHHE HaNPAXEeHWs B MOMEpeyHOM CEYEHHH 9TOoro Gouara.

Omeem: IlBa CHMMETDHYHO PACMONOKEHHHX 001Ta OYAYT HArpyMeHbl
Gonbure; 269 xefca.

¥ kasanue. HymHO HAHTH UEHTP THAMKECTH OCTABUIMXCHA Tpex 6oATOB. YcCH-
nua B Gontax GYAYT NPONIOPIUMOHAJNbHB PACCTOSHMIO MX OT HalZeHHOTO LHeHTpa
TAXeCTH. MOMEHT YCHAHH OTHOCHTENLHO STOt TOYKH paBeH XpyTallemy
MOMEHTY, a paBHOAeHCTBYIOLIlafl paBHA HYJIO.

3.91. llUkme, spamiatoumiica co ckopocThio 200 o6/muH, nepeaaer
125 4. c. cnnOWHOMY CTaNLHOMY Bany AuaMeTpoM 75 Jeu. Lllkus coeau-
HEH C BaNOM MPH TNOMOLUM CTaNbHON IINOHKH ceueHdeM 1X1 cxt u
anuHoft 10 cax. OnperenuTs kacaTe/bHble HANpAXEHHA B ILMAOHKE,

Omsem: 1120 re/cn®.

§ 13. BunToBBEIEe NpYIKRABI

8.92. llununzapuyeckass BHHTOBAA MPYXKHHA KPYTJIOTO CeYEHHA JHMa-
merpoM 18 mm Harpysena cunoft P=>50 xz. Cpennuli nuameTp BATKOR
npywuunt D =125 mm. Monynn ynpyrocta G=8-10° xz/cu*. Onpe-
AenuTh Haubonblliee KacaTeNbHOE HANpSIKEHHE B MaTepHale [IPYIKHHH.
Kakoe umcao BHTKOB HOMKHA HMETh NPYXHHA, 4TOOW OCaaka ee Oua
paBHa 6 Jau?

Pewenue, HanGonvinee nanpamedne

P, M, P | 2PR
maxvcf—l—l—v;-—m,—l-m.
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INocne MOACTAHOBKH UHCNOBHIX 3HAaYyeHHH noayuyaemM
50 2.50.6,25 3
maxt=m+—m—=l9,6+273=293 MZ/CM .

Ocapka npymunu

4PR*n
A= Grt ?

OTKYRA
AGr 0,6-8-10°.0,8%
= PR 05 — 046

3.98. Linaunaprueckas BUHTOBas MNPYKHHA, H3TOTORJEHHAHN H3 6-Mua-
JHMeTPOBON MPOBONOKH, HMeeT 20 BUTKOB CO CPeAHHM paauycoM 7,5 cit.
OnpenenuTbh OCEBYIO pPAaCTATHBAIOILYI0 HATPY3KY, KOTOPAs MOMKET ObITh
IonyuleHa Ha NPYXUHY, eClH KACaTeNbHOE HATPSKEHUE B HEel HE LOMKHO
npesocxoautbh 900 wefcu®. Yemy npu stoM 6yayT PaBHH YNJHHEHHE
NPYXHHH H HAUGO/bIIAS yNenbHas paboTa nedopMauun? G=8-10° kz/cu’.

Omgem: S5 xe; 26 cm; 0,24 xecmfcau’.

3.94. IIpoBonoka AnameTpoM 6 mm DOJNKHA GWITh CBHTA B BAHTOBYIO
NPYXHUHY € AHAMETPOM o6paaywmero uuaunapa’') 5 cx. Ora npywuua -
JLOMKHA HAaBaTh OCANKy 2,5 cu noxa narpyskoil 9 xe. Onpeneints He-
06XOAMMYIO IJHHY KYCKa IpoBojoku. Yemy npu aToMm GyxeT paBeH yroa
3aKPYUHBAHUA MEXIY KOHUAMM TPOBOJOKM M HauGolbluee KacaTeNbHOE
Hanpsxenne B npyxune? G=8.10° xz/cu’.

Omgem: 361 cx; 51°% 627 refcm®.

3.95. BuHTOBast mpyxMHAa W3 CTaJpHOM NPOBO/JOKH AUaMeTpoM 6 M.z
uMeeT 5 ButkoB. HapywHufl nuamerp npywuun 3,3 cx. Onpenennts
HECTKOCTb NMPYWHHH, T. €. CUNy, HeOOXONUMYI0 1/A PAaCTAKEHHS €€ Ha
1 ¢, nonaras, 4TO mpelesn NMPOMOPUHOHANBHOCTH MAaTepHana NpH 9TOM
He Gyper npepsofmen. Kaxko#t BennuuHu MOWHO LONYCKAThb OCAAKY Mpy-
HUHW (YANHHEHHe), ecM JONyCKdeMOe HaNpseHue AAf MaTepuaia npy-
*kHHW paBHo 3000 xz/cx’.

Omsem: 132 xz[cu; 0,64 cu.

3.96. HyxHo M3roTOBHTH BHHTOBYIO NPYKHMHY, KOTOPass NOM Harpys-
ko 0,6 m napana 6m ocanxy 2 ca. OnpefeluTb AHaMeTp NPOBOJNOKH
Il M3FOTOBJEHHS NPYXHHH BOKPYr O6PAa3yioulero UHIHHAPA HMAMeTPOM
20 ca, ecaH NONycKaeMOe KACATENBHOE HanpsikeHHe pasHo 750 xe/c.u‘.
Kaxkoe Heo6xoauMo KomuuecTBO BuTKOB, ecan G=8.10° xefcu™?

Pewenue. HanHmwem ypaBHeHHE NMPOYHOCTHI

£ [1 4 Rt 1) ”] <[]

1) O6pasyiowym UHAHHAPOM HasbiBaeTcA LUJIHEAP, HA KOTOPHNA HaBHBagTCA
NPOBOJIOKA LJS H3TOTOBJIEHHS NPYMIKHHEL,

4*
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H npgodpaay‘eM‘ éro TakK:
P+ 2R 9P —(r)an,
a 3aTeM BHUHCTHM '

P 2PR,
a[t)r n['c]

ITocne MOACTAHOBKH YHCJOBHIX 3HAueHHH MONYy4YHM

r2= 5, 08—[—0 764

310 ypaBHeHHe YI06HO pewmlaTb noAGopoM:
npu r=2 cu 4>2,54+0,76=3,3;
» r=18cm 3,24<28340,76= 359
~» r=1,9 cu 3,61>2,68+40,76=3,44
» r=1,87cm 3,49 = 2,724 0,76 =3,48.

Onpenenum MHCO BHTKOB:
_ AGr' 2-8-10°.1,87%
“4PR*™ 4.600-11,87°

=4,86 == 5 BHTKOB.

3.97. Butku OydepHo#t BHHTOBOH nNPyXUHH HMEIOT Cpeanudl ama-
metp 20 cx. Ilpyxuna momkna GWTb CMPOGKTHPOBAHA TakuM 00pasowm,
yTOGH TpPU CKATHM ee Ha 5 ¢4 OHa MOT/oImana sHepruw, pasuyio 0,1 mas.
Onpeneantb AHaMeTp MPOBOJNOKH H KONHYECTBO BHTKOB. I_lonycxaemoe
Hanpsikenue Ha cpes 1500 we/cu’; G=8-10° xefcn’.

Omsem: 5,36 ca; 13 BUTKOB.

.~ 3. 98 BHHToaaﬂ NPYKHHA NOMKHA OWTh CHPOEKTHPOBAHA TaK, 4TOOH
€€ KeCcTKOCTh paBHsach 40 x2/ck, a NoaHas Ocalka NPA COMPUKOCHO-
BeHHU BUTKOB paBHsinack 4 ca. CpexHu#t muameTp BHUTKOB paBeH 6 cu.
Jlonyckaemoe KacaTenpHoe HanpskeHne Ha cpea 1400 xz/cu®. Onpene-
JUTh AHAMETP CTANbHOH TNPOBONOKHM, YHCIO BUTKOB H MPOCBET MEWAy
BHTKAMH B HeHaTPYKEHHOM COCTOSHHH.

Omgem: 12,44 mm;, 28 sutxos; 1,43 mu.

3.99. BHHTOBaﬂ MPyXUHA M3rOTOBJE€HA U3 CTAJNLHOU préxu, BHY-
TpeHnult AHameTp KoTopo# cocrasnser 0,8 BHemHero. Onpenenuts no-
TEHUHANbHYI) 9HEPrHI, NPUXOAMWYIOCH HA OLHMH KH/IOTPAMM MeTanna
TPpyGKH, ecd CpeAHss BeNHUYMHA KacaTeNbHBIX HanpsxeHHA B nonepeu-
HOM CeYeHuH pr()lcu oT Kpyuenns pasia 4500 xe/cu*; G=8.10° x2/cn®;
y=71,85 ¢/cau’.

Omsem: 16,3 xemfuez.

3.100. Bunrtopasi crajbHas NPYWUHA HLO/MKHA YIUIMHATRCA Ha 2,5 cu
ot kaxawx 50 k2 ocesolt Harpyaku. HanGonbiuee pacTskeHHe He AOMKHO
ppesuiuath 12,5 cu. duamerp o6pa3yiomerc uHAMHAPA HOMkeH OHTh
paged 7,5 cu. OnpelenuTb AuaMmeTp NPOBONOKH, KOJNHYECTBO BHTKOB H
BeC [IPYXHHB, €CJIH JHONYCcKaemoe KacaTelbHOe HAanpsXeHHe pas-
Ho 1400 wrzfca’.

Omegem: 16,6 mx, 50; 24,4 xe.
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3.101. OTKpuTHIO ABEPH MPendTCTBYET NPYyXKHHA, Nepelamowias Ha
LBepb MOMEHT, TpPOMOPUMOHANbHLA Yray OTKPHITHA ABEPH. Pyuxa asepu
HAXOMHTCH HA paccTosiuvu 60 ca OT BepTHKanH, HAa KOTopoll pacnoJo-
wenn nerau. [ocrenenno npuiokennoe K pyuxe ycuiue, pastoe 0,5 k2,
OTKpHBaeT ABepb Ha 10°. YeMy paBna NOTeHUHMAalbHAS BHEPTHA Tpy-
WHHH H MOMEHT, KOTJa JABepb OTKpnTa Ha 60°7

Omsem: 94,2 x2cu; 18 xam.

3.102. BuntoBag npyxkuHa, uMeowas 20 BHTKOB C XuaMeTpoM o6pa-
3YIOWEro UMANHAPA & ¢, M3rOTOBRJEHAd H3 CTaJbHOM NPOBOJIOKH AMA-
metpom 10 mm. Tlpyxuua marpywena cunoit 5 k2. OnpepennTh noreu-
UHAJbHYI0 3HEPTHIO MPYHKHHHEL

Omeem: 0,54 rzcnm.

3.103. CnpoekTupoBaTh BUHTOBYIO HPYXHHY, Horiomaminyio 270 xeu
SHEPrHU NPH CACAYIOLMX YCJAOBUAX: a) HanGo/billee HanpsieHHe He
MOAKHO TpeBuwath 5600 wxe2fcx’; 6) wanGonbmas OCaiKa NPYWHHL
ZOMKHA ObITh paBHa 34 c¢M; B) CPeHHI AHAMETP BHTKOB JNOMKEH GLITh
paBeH AECHATHKPATHOMY AHMaMeTPy MPOBOJIOKH, M3 KOTOPO W3roTosaeha
npyxnHa. OnpenenuTb RHaMeTp TNPOBOJIOKH, CPEAHHMH IRuUaMeTp BHTKOB
H YHUCAO BHTKOB.

Omaem: 2,76 cm; 27,6 cxu; 6 BUTKOB.

3.104. TMpenoxpauuTennHuil kaanan nauamerpom 7,5 CHM, MPHKATHIL
NPYKUHOH, LOMKEH OTKPLBAaTLCA NpH Aasiennd 8 am. Knaman OTkphi-
BaeTca TOJNbKO nocjde TOro, Kak OH nomguHmaerca Ha 2 cau. Tlpyxuna
BMeeT cpelHnHl AMaMeTp 6 c4 M H3rOTOB/EHA M3 MPOBOJNOKU AHAMETPOM
12 ma. PaccTosnne B CBeTy MewIy BHTKaMH Yy HenarpyxeHdo#l npy-
WHHB PpaBHo 5 M. Onpelenurh HEOOXOHMMOE KOMHYECTBO BHTKOB,
ecny npyxuHa uMeet 16-MHANEMETPOBHH 3anac dedopMauMH NIPH OTKPGI-
ToM KaanaHe. OnpeneauTh TaKKe MEPBOHAYANBHYIO CHUMAIOULYIO CHIY H
pan6osbllee KacaTelbHOE HATpPSKEHHE B MATEpHAa/Je TPYHHHbL.

Omaem: 12 sutkos; 192 xz; 3430 xz/ca’.

3.105. [IBe BHHTOBLIE NPYKHHH C OJHHAKOBHIM 0GPa3ylOLIHM LHJIHH-
APOM M3TOTOBJEHH M3 NBYX DPOBOJOK ONLHHAKOBOH JUIHHE, HO OJHA
IpoBOJIOKAa — CTaJlbHas, a Apyrad— 6pon3osasa. [uamerp Gpon3osoi mpo-
gonoky B8 1,5 pa3da Gonblle JuaMeTpa cTaiabHOR. Moayabr ynpyroctu
6poH3m B 1Ba pa3a Menbile Moayas ynpyroctu craan. Onpenennth
OTHOLIGHNME YAMMHEHUH N HaHOGONbIUMX KAacaTe/bHBX HanpsiKeHuit oGeux
APYXHH NOA OAHHAKOBOH Harpyskoil.

Omagem: 81/32; ~27/8.

3.106. BuyTpn uuAMHAPHYECKOW BHHTOBOH NPYXHHH KPYI/IOFO Ceye-
HHS IHAMETPOM 2 C4¢ MOMemiaeTcs Apyras—Toro we ceuenus. Cpennuft
palKyC HAapyKHOH MPYWHHH 8 €A, a BHYTPEHHHH 5 cx. Obe npyxHHH
OJMHAKOBOH BWCOTH M MMeloT no 10 putkoB kawjias. [Ipu narpyske P,
nepeawniefica Ha 06e MPYXMHB, OHU AAlOT OCANKY 5 cx. B koropoit
NPYKUHE MaKCHMalbHbie KacaTelbHHe HanpsikeHus OynyTt Gonbuie o
yeMy onM paBun? YeMy paBHa Harpyska Ha 06e NpYNHHBI? '

Omsem: Bo suyTpennet 2810 xz/cu’; 995 re.
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3.107. BunroBad cranbHaf npyxnHa keaapatHoro cedenus 10X 10 mu
uMeeT 12 BUTKOB cO cpedHuM paiuycoMm 3 ca. Onpeneants HauGOAbLIYIO
CHIY, KOTOPOH MOMHO HArpy3HTb NPYKUHY, €CAH LONYyCcKaeMue Hamnpd-
wenns Ha cpes paunl 2800 xefcu’. Yemy mpn stom 6yner pasHa
0CalKa TPYKHUHBIP

Omegem: 112 xe; 9,4 cau.

3.108. Konnueckasa craapHas peccopa KPyrjoro CeYeHHA INHAMETPOM
2,0 cu cxumaerca cunoff P=400 xe. Paanmyc ocn BepxHero BHTKa
paBeH 4 cx, a nukdero 10 cx. Onmpemennts BenMyuHy Hanbo/bIOHX
KacaTe/NbHBIX HampmxeHuit B TPYyxHHE M YHCJAO BUTKOB, €C]AH OCalka
Npy}uHe paBHa 6,5 cam.

Omsem: 2690 rz[cu®; 8.



FJIABA 4
NJOCKU U3ruB

§ 14. MocTpoerne amop nOmepeqHbIX CHJI
n n3aru6aomnx MOMEHTOB

4.1. TlocTpouTs ®miopuw mMoOmepeyHHXx CHA H H3ruGalUPX MOMEHTOB
ang 6anok, 38ILEMJEHHWX OJHMM KOHLOM W SarpyxeHHHX, Kak moKa-
3aHO Ha PHCYHKe.
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K sapaue 4.1.

TlopcuutaTh HauBoabume no a6COMOTHOMY SHAYEHHIO BEJMUYHHE MO-
MepeyHsX CHA W H3rMGAIOMIHX MOMeHTOB, ecin P=2m, =2 m[x,
My=4 muual=2 4n
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Omsgem; I N , o ' a)'l N ! 9 \ o
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4.2, [TocTpouTh 3MIOPH 0ONEPEYHBIX CHA M M3rM6aOWUX MOMEHTOB
aad 6anoK Ha KBYX OMOpax, 34rpyweHHbX, KaK MMOKA3aHO HA PHCYHKE.
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K sapaue 4.2.

[

Hatitu max Q u max M npu creayiownx fauunx: P=06m, g=2m/ju,
M,=6 mu, =3 n.
Omsem.:

FIEAEIE
Qam,3‘ 3 l‘2|4

M s mM'4,5| 2,25 ’ 6 ' 6

4.3. Ulapuunpuo onepras 6anxa npojetoM /= 5a 3arpyxesa #Ha Aau-
He 4a cnaouiHo#t PAaBHOMEPHO pacnpeneneHHoft HArpy3kolfih ¢ HHTeEH-
CUBHOCTBIO ¢ W Napoi CHA ¢ MOMEHTOM Mozqa’, MpUIOKeHHOHK B pac-
CTOSIHHM @ OT /JeBod onopsl {cM. pucyHok). [locTpouth 3mopw nomepeu-
HBIX CHJ M H3THGAIOUIMX MOMEHTOB M NOACYMTATh HanGonpiuue no abco-
JIIOTHOMY 3HAYeHWI0 BeJHYHHH HX.

Pewenue. 1) Onpenenenue onopuux peakuuft. Haofpasum Ha

pHCYHKe peakuuu onop A u B, HalpaBHB HX BBepX; H COCTABHM YDABHEHHH
pashoseckHd, [OpH3OHTa/IbHAS peakuMs B To4Ke A 2ap€I0MO paBHAa HYmO:*

2M3=0; A-5a—My—q-4a-2a=0; A=L% (8qa® +My)=18 qa;

1

IMg=0; —B:Ba+q-4a(P+a)y—M,=0; B= - 5= (129a*— M)=2,2qa.
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[Tposepxa NpPAaBHALHOCTH BHIMHC/ICHHA OMOPHBIX peakuui:
Y =0; A+B~—q.4a==0; 1,8ga+2,2qa—4qa=0.

Peakuu OnpefeeHsl NPaBHALHO.

2) Coctamnenmne BuipaxeHuit Q(x) u M(x)., Oaa cocrasaenus
ypaBHeHHit, BbIpaXKaOLIUX 3aKOHK H3MEHEHHA NOMepeuHhX CHA M H3ruGalomHx
MOMEHTOB, HeoGXOAHMO pAacCMOTpeTs 1Ba ceueHHf:  [—] Ha YyuacTKe MeXny

22a

marM

|0
Vs d

K sapaue 4.3.

onopoit A ® Toukoit C M ceueHHe 2—2 B npelenax 3arpyXeHHOro YuacTka
6anku CB.

Buiuncnenne Q (x) # M (x) nas cedenus /—I ynobHee npoH3BeCTH, paccMa-
TPHBAA CHJH, PACTIONOMKEHHLIE JieBee 3TOr0 ceveHHs (Ha ANHHE X), a AAA BTO-
pOrO yuacTKa MPH PacCMOTPEHMH NpaBoil vacTH Gaiaxku (AnuHOK x,). Ilo aTimM
coo6paeHHAM R MepBOTO YuacTKa HA4ag0 KOOPIHHAT B3ATO Ha omnope A,
AJiA BTOpPOro—Ha onope B.

Bripaxenus Q (x) u M (x):

daa nepeozo yHacmKa a8 8mopoeo yuacmka
0<gx,<a, 0=<<x,< 4a,
Q,=A=1,8¢a, Qi=—B+gx;=—2,2qa+ qx,,
x2 grt
M = Ax,=18qax;; M= +Bx,—q?'=2,2qax,—f .

MMonyyeuusie ypaBHeHHA MOKA3HBAWT, YTO Ha NEPBOM yuactke ofe 3Mwpl
OTpaHHueHs NPAMBIMH JHHUAMH; HA BTOPOM —3Mopa M ouepunBaercd mapado-
JiMueckol K pu BO H.

3) Mocrpoenue anop Q 1 M. Jina NOCTPOEHAS 2IIOP HA HEPBOM
yuyacTKe GaaKH HOCTATOYHO AaTh INEPeMEHHOH x; [Ba 3HAYECHHA; HA BTOPON
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YyuacTKe BJIS TNOCTPOEHHS 3NIOPEH MOMEHTOB ClEeAYeT RaThb nepemeHHo#t x, He
MeHee Tpex sHauenmil. Heo6xopnMbie BHIYHC/IEHHS CBOLHM B Tabauny:

3uauenus opaunat snwop Q u M

::?E%; 2;;?:{‘;2;‘; Monepesnax caa MsrnGaiomut wouent
1 x,=0 Q,=1,8qa M, =0
2 n=a Q,=1,84a M, =1,84a?
3 =0 Q,=—2,%a My=0
4 x,=2 Q,=—0,2a M,=2,2qa-2a—q(22a)2=2,4qa’
5 x,=4a ==_—}_%’qiqif,8qa M,= 2,2qa-4a—‘7—(-’;-‘iz =0,8¢a

[To 3nauennsM aBcUMcC H OPAMHAT, NPHBEAEHHEM B TaGauue, MOCTPOEHH
smopsl Q B M. Onnako NS yTOYHEHHS BHAAa 3MOpHi M Ha BTOpPOM yuacTKe
HeoGXOIMMO HCClIef0BaTh BEIpaKeHHe M, Ha MaKCHMYM:

M, _ _
I, = —Q,=2,2ga—qx,=0
dM,
P = —@Q,, TaK KaK 0Cb X, HampaBJieHa CHpPaBa HanNeso ),
2

OTCI0Na OnpeneifieM TO 3HAYEHHE X, NPH KOTOPoM M,=Mp,.; x,=2,2a.

IMoacTasuB 3TO 3HAuSHHE X, B BHIPAXEHHE M,, naijem
2
max M=220a- 2,2a— 122" _ 9 49001,
9 q

Ara OpAHHATA 3NIOPH n3rg6aloumHXx MOMEHTOB COOTBETCTBYET HYJIeBOﬁ
TouKe anwpe @

W3 sniop BHAHO, YTo HauGonpline aGCcoNOTHele 3HAauenns Q u M paBHBH:
| max Q |=2,2ga (nan onopoit B) u max M =2,42ga*—B ceueHHH, OTCTOSIEM
Ha paccrosiiue 2,2a¢ or npasoit onopu B.

4.4, Tloctpouts smopu Q W M nna Ganok, n3006paKeHHHIX Ha
pucyHkaX Ha crp. 107,

4.5. Ilpn xakoM 3HauyeHNH CHAH P H3rH6ajouIiHe MOMEHTH B OMOPHHX
ceueHusx 6anok, H30GPaKeHHHX Ha PHCYHKe, 6yayT pasuu Hymo? [lo-
cTponTb smopn Q B M npu aTHX 3HayeHusx cun (cM. crp. 107).

Omeem:

EICIERR

1|4
= |4 [y

4 2
39 3%
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‘ 2a ——-L‘a 20 L a
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K 3anaue 4.4.
g
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a 1
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a) P‘- P d)
g
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~a -—;——Za ’ 2a —r-a :L
6) 2)

K sapaue 4.5.
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4.6. UccaenopaTh 3aKOHH H3MEHEHWs nNOnepedHblX cua u naru6aio-
UIMX MOMEHTOB A/ Gankd, n300pameHHO# Ha PpHCYHKe, M NOCTPOMTH
smoput’ Q u M. : :

. Pewenue, V3 ypaBHenuult pasHOBECH ONPELe/IfieM 3HAUEHHA ONODHBIX pe-

akunii A nB.

O6e peaKqu HanpasJeHbl BBEPX H COOTBETCTBEHHO DaBHBI!

‘ A=1,3qa;
B=2,2a.
“CoctapiM ypaBHenus Q H M Qs KaxJoro M3 yyacTkoB GankH.
Ong ceuenma I—1. Q,=A—aq,, rie @, —rpysosas nJowWwaak, pacrno-
JIOKenHas cjeBa oT cedeHus f—I M paBHas NIOILAAH TPeyrojabHHKa ¢ OCHODA-

! 2 HHEM X, H BLICOTOM q1=03£a‘ . Caepo-
7 q BATEJLHO,
ik liddaaladddiiigg 2
L o IRt
P z,—-J" . | A Q=1,30a—& 3
B 7 2%
. t Ja —— Za——' P x?
i M, = Ax,— @, == —_t
t«%qa + i ' Xy—0 g 1,3gax, T8a
T Odnscevuenns2—2Paccmarpu-
/ - Bas NpaByio OTCEUEHHYIO YACTb, HMEEM
20— o pary !
Qy=—B+gx,=—2,29a+gxy;
T 9x; ad
L + age  MimBu—p=2an—y
L ! TakuM o06pa3om, NONEpPeuUHas CHJIA B .
NepROM ydacTKe H3MEHSeTca 7o napa-
K sapaue 4.6. 6onMuecKoMy 3aKOHY, BO BTOpPOM—TIO

c . : NWHeiiHOMY. 3aKOHE H3MEHEeHH# M3rH-
210 AX MOMEHTOB: B NEPBOM ydacTKe—KyOuueckas napab6ona, Bo BTOPOM —
KBajpaTHad mapa6osa.

Ilna nocrpoenns smop Q mu M no Toukam cocTaBHM Tabanuy 3HayeHu it

LX) uMx):
3navenun Q u M

x I Q (1) M@
x = [ Q,=1,3ga M, =0
x,=2% | Q,=1,%ja M,=2, 16ga*
x,=3a - l Q,=—0,2a M, =2 4qa?
x,=0 I . =—2,2qa | M,=0
Xy=a ! M,=1,7qa?
x,=2a | Qu=—0,20a | M,=2 4

®niopm Q # M, nocTpoeHnble MO AAaHHEIM Ta0AMLbI, NPHBELEHH Ha PHCYHKe.
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"IOnA  onpeneNieHHs HAWGONBLUIUX 710 aGCONMOTHOMY . SHAYEHHIO ' PACHETHALIX
semdyud M, 1 M, HYKHO HCCIeROBaTh COOTBETCTBYIOILHE yDaBHEHHA Ha Mak-

cHMyM. YcroBhme MAKCHMYMa H3ruGaioumierc MOMEHTA  BhIpaMcaerch tdopmynoi
dM
o = em =0

Ilna nepsoro yyacTka

2
= 9 _
Q1—1,3qa 62 —-O,

oTcioaa

1n=aV7,8=28a,
H HanGonbluee 3HauveHne M, Oyner

max M,=1,3qa.2,8a—l—gz. (2,80)* =2, 42qa?.

Ias eroporo yyacTka
Qu=—2,2ja-+qx, =0,

x,=2,_2a

(npu anuxe yuactka 2a). Takum oOpasom, napaGona,
selpaxaiomas  dysHkuHio M,, HMeeT MaKCUMyM 3a
npejesaMd paccMaTPHUBAeMOro y4acTKa.

PacuerHass BelMYMHA H3rubaioUiero MoOMeHTa
HMeeT 3HayeHde max M =2,42ga? pnA ceyeHus, OT-
CTOAILEro OT JeBoi onopsl Ha paccrosnue 2,8z Uro
KacaeTcsl TMOMEpeyHOji CHJBl, TO, KaK 8TO BHAHO
u3 amopul Q, HauGonbIIylo -TI0 aGCOMOTHOMY 3Hade-
HHIO BEJHYHHY OHa HMeeT B CEYEHHH Ha MpaBod
ongpe B W paBHa . COOTBETCTBYIOMIEA ONOPHOMH
peakuud, a wmeHHo | max Q |=2,2qa.

4.7. TocTpouTh 3MIOpH TONMEPEYHLIX CHI
# N3rubalolHX MOMEHTOB Jisi 6GanoK, CXeMH
KOTOPHX H306paXceHH HAa PHCYHKE, M B~
qucnauTh Hanbonbiune 3navenusa Q u M.

OTKyJa

Orger: m 2mu

a) Q=3,5qa; M=—11 ga? [~ 2t
l L 4

6) Q=0,5qa; M:E-qcﬁ; 9 B ﬁ,,m_ﬁ'

_ . - a,

B) Q=0,54g/; M= (:'25 9% K 3apaue 4.7.

r) Q=—O,25 ql; M=——Fql"‘;

1) Q:%ql; M=0,0016 g% w) Q=6 m; M=6,93 msu

Q) Q=2 qa; M=3qa%  3) Qm3,0m M=253mn.

4.8, Tocrpouts omopol Q U M gna Gaaku Ha JABYX LIAPHHDHHIX
ONOpax ¢ KOHCOJNSIMH, 3aTPYXeHHOH MO cxeMme, MOKa3aHHOW Ha pUCYHKe q).
HameTtute Tarke H3IOCHYTYI0 OCh OankH, pPyKOBOACTBYAChH 3MOPORk
MOMEHTOB,
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Omeem: Aniopu Q u.M msofpaxeHs Ha PHCYHKax 6) H é).

Ha pucynke &) mso6paxcen npuMepHulii BWA H30rHyTOR ocH. Jleeas gacrs
Ganku po TouxH C HsrHOaercsi BHIYKJQCTBIO KBEePXY, YTO OTBEY2ET OTPHuA-
TenbHOMY gHauyenuio M. Touku C u D, CcOOTBETCTBYIOLIHE HYNEBLIM TOUKAM

; M~dmu o MyImu
g=Impu [ 1P=Im
a
-Z 2 fo—— 2
WL f—— thube—
T ’
&m e
4 4 I[<3) {m
60m! $ | g
: : 1t
[ ! Lo
o i ; Lo
I
T i ! } ayl,;mf
25mp : | i
| f Jr;w
[ , )
] [
" 4 | i i
| [
K 3apage 4.8.

smopul M, ABAdloTcA ToukamH mneperu6a. Ha yuactke CD Ganka n3rufaercs
BHNYKJAOCTbIO BHH3.
pasuil koHew Ganku DE umeer BHNYKJOCTH BBepX.

4

2
2 mnm%mmmﬁ Iny
@ , NIENCARE> ‘
Laﬁd’tz jﬂ» ~a 2a a—
™ 2« e
g L., , : 9| B N
. 3 [:«

K sanage 4,9,

4.9. TlocTpouTh SMIOPH MOMNEPEYHBLIX CHI H HIrHGAIOLIHX MOMEHTOB
Aas 6anoK ¢ KOHCOAAMH, H306pameHHbx Ha cxeme, Ilokasatb Takwe
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XapaKTep M3OrHyTOM OCM GanKM M HAMETHTb TOYKH Neperu6a (ecanm OHH
HUMetoTCs). :

D s
4.10. Tlocrpours smopn Q@ m M nna ! fq(;) 1 ;
6anky, 3ailleMJEHHOH OXHMM KOHIOM H Ha- i 9 90
rpy:¥eHHO# chaowHOR Harpysko#t, Hanpa- !
BJeHHON BBepX. MHTEHCHBHOCTL Harpysku = dr
H3MEHACTCA MO YPaBHEHUIO NMapaGonhl l
a0 =g, (%) .,
— —_———— « 2
AN T
Pewenue. ViMes B BHLY, 4YTO 3JleMEHTapHas 'é;,%l }
Harpyska, npHxopdmascs Ha 6ecKOHEe4HO Manblil H
OTpe3oK GaakM JaHHON dx, paBHa re—p/2— K
2x x? ! Lk
do=q(x)dr=gq, [ Z—L ) dx, '
1 { 7 |
' 992%%
HaltleM 1715 CEYEHHs Ha PACCTOAHAU X, OT JIEBOrO
KOHUa 6aJKHu: . K sapaue 4.10.

x

— _.% __JC’ __qox qx, .
a={qwar=t { (22 ) a2 P01
0 0

M=J§q (x) dx (Jcl—x)=%’;§‘l ( 2x__xl_‘) (x,—x)dx=

Xt Xy . Xy | Xy qxs qx4
’=£l]—° 2%5«“116—2Sx*dx——fgxzdx+75x2dx —_—.3"1_‘____1"21; ]
0 0

0 1]
JLnsi mocTpoeHHA 3MIOP COCTABHM Tabaully 3HaveHu#t Q um M:

3HayeHH pacHYEeTHHIX BEJHYHH

x Q () M (x;)

0 Q,=0 M, =0

r %l Gl _ 5 _qlt g _ T

2 Q=" —53=5 9 M=~ 8.1
gyt _2 9ol*_qul® _qol?

! Q=al=F=7 o M= -1~

Anioput Q@ © M noxaszauu Ha pucyHKe, 3aMeTHM, 4TO HanGOJbINAA OPAUHATA
SnIOpH Q BbIPaXKaeT Be/IHYKHY IPY30BOft MJONAAH, T. e, MJOWAAX Napadoiaruye-

CKOro TpPeyrojlpHHKA 0= -gqol, a HauGonbInas OPJAHHATA 3IOPH M uncneHHO pas-

12
Ha CTATHYCCKOMY MOMEHTY 9TOR NJOU{aZH OTHOCHTEJ/ILHO 3alEM/IEHHA S ==q-?T.
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Otciona ‘paccrosiiie Lo HEHTPa TAXECTH napafonnueckodt Harpysku or 3aulem-
NIEHHOTO KOHLA

_ S gt 3
re=g=—g —=3!
4-—3-q°l

5
HJH OT cBOfGOAHOrO KOHLA x&:EI.

4.11. Tloctpoutp amopul Q@ u M u nafttyu naubosnbutne anauenus Q
p M nas Gankm HA IBYX OMOpax NMPONeTOM [, 3arpykeHHOM CrjowHol
narpyaxoif, uaMensiouieiica no napafonnuecKoMy 3aKOHY, BHIPANAEMOMY

ypaBHeHueM ¢ (x)= % g, (Ix—x*).

! 5
Omsem: max Q=%°—; maxM=4—8qol”.
4.12, Hocrpoutp 3mope nMonNepeyHux cul M M3rubaiommx MOMEHTOB
H BLYMCAMTH Haubosabluve 3HAYEHHd BenHunH Q w M ana Ganok, 3arpy-
IKEHHBIX CIIOMIHOR Harpyskoff ¢ MHTEHCUBHOCTBIO ¢ = ¢ (X), MeHsiouiefics

IO 3aKOHY:

2x  x? F15

B W= 6 a0 =q,(¥—%)i 0 ¢w=g,sin}
Omaem:

I;MQ=—%N;

2n—4
= 0,1

qolz; M=_

lee—— 2 -

K sapaue 4.12. K 3agaue 4.13.

4.18. Iloctpoutb 3mopu Q ¥ M Ang yernpexonopHoit Gajke ¢ npo-
MEXYTOYHLIMHM IIAPHAPAMB NPH CAELYIOWIHNX PasMepax:
a=2unx; l,=4m P=2m
b=1m; 1,=3x; q=2mln;
c=3x l,=4mn M=2mnu,
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Vkasanue. Banky ypo6HO pacu/ieHHTb Ha. TPH CAMOCTOSTE/hHHE: OAHY NOA-
BECHYI0 | —2, ONHpaKIIylCcs vepes wapuupe / u 2 Ha KOHCOMN b nc ¥ npe
OCHOBHEIE 68JKH ¢ KoHconsiMu (0—1 n 2—D). JlaBneuus, nepepanolinecs yepes
INaPHUPEl OT MOABECHOH Ga/KK Ha KOHCOJH OCHOBHBIX, PABHE PeaKLUIM R, uR,
ABYXONopHOfi NOABeCHO# GasjKH, HO -HaNnpaBJeHb B NPOTHBOMNONOXHBIE CTOPOHEL
(cM. cxemy 6). dnopsl Q ¥ M MOXKHO Tenepb CTPOMTHL AAA Kaxao# u3 Ganok
B OTAENBHOCTH.

Omeem: minM=—11 mu; max Q=3 m.

4.14. Hocrponts smopnt @ ¥ M ans Ganox ¢ BIaPHHPAMH, CXEMEI
KOTOPHX MOKA3aWhl Ha PHCYHKE, ¥ BHYHCAHTL max Q@ u max M. Pas-
MepH Ha DHCYHKE JlaHH B MeTpax.

) 12//;. 2m 'm

e
- al m g L in
LE) B A

K 3apaue 4.l4.

Omsem: Haubonbinne 3navenus Q@ 1 M COOTBETCTBEHHO PABHBLL
a) M= 8 mux; Q
6) M=—9,0 mux; Q=—6,5m
B) M=—4,0mu; Q ;
ry M= 7,0 mx; Q=—06,62 m.
4,16. MocTpouTs 9MIOPH NPOLOMBHLEX, MONEPEYHHX CHA U H3rubaio-
(WHX MOMEHTOB A/ CTEPXKHH C JOMAHOH OCHIO.

Pewenue. Onoprbe peakUnH HAXOJMM H3 ypaBHeHHil:

IX=0; H —gh =0, otkyna H,=qh;
Y =0; A—l§=0, HJH A=8,;

2
IMp=0; Al—q7h=0, OTKYAA A=q—2};—=B.

a) MNocTrpoenue 3NiopH NpoacAbHEX cui. Ilpoponsuofi (nu
HOPMaJibHOM) CHJIOI HasHBaeTES CyMMa NPOEKIHA Ha OCh CTEPHKHA BHEWHUX
CHJ, TIPHJIOKEHHBIX K OTCEYEHHOH ero yacTh.

Ilnsa ceuennst ] —1, paccMaTphBasi HMKHIOW 4acThb cTo#kM AC, MMeeM

gh
2"
3HaK MHHYC B3AT TOTOMY, YTO chJa A BBHI3HBAET CXaTHE CTOMKH, BEAH-
ynHa N, ocraercs fnocTosHol no Beeil Anune CTOHKH,

Nl=_A=
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Ina ceuenuns 2—2, paccMaTpPHBasi JeBYI0 OTCEYEHHYIO  HACTb CTEPXKHA,
HONyYHM
N,=— H, ,=—qh (cxarne).

Haxkonen, B ceuenun 3—3 npasoit crofiku (paccMaTpHBaeM HHKHIK OTCe-
YEHHYI0 4acTh)

. 2
N,=B=% (pactaxenne).

Ha smiope (pucyHor 6)) nosoxuTeAnHble aHaueHus [V OTIOMKEHBI BHYTPB,
OTPHUATENbHEIE — HADYXKY.
6) MocTpoenne snphw nonepeuHux cHja [lonepeiHas cuaa
B ceueHuax I—I, 2—2, 3—3:
) ) gh? —ah
'Ql=_HA=—th Qz= =2l 1 Ql=qx3" maan_q ‘
Monepeunylo cuay Q CYHTAEM MOLONCUMEAbHOL, BCAH HHXKHAA 4acTb CTOHKH
CABHTaeTcs BjeBO, @ jewas uacTh purenas!) casuraerca BBepX. Ha smiope

/,2

4 6 2

ft—

AN~ a
e 7~ 4, 9%
FE T (s
=
il

K sapaue 4.185.

(pucyHOK 8)) 3HaveHus Q OT/IOXKeHH B HANPaBJEHHH CABHTa HHXHER uwacTH

CTOEK H JieBOH 4acTH pHresnd.
B) [locTpoenue snopH HI3THGAWUWUX MOMEHTOB, YpaBHeHUS

MOMEHTOB:
" qgx3
My=—Hpty=— qhx; My= At,—Hah=S5r xo—qhty My=—=1.

HauGonbwre mo aGCONIOTHOMY SHayeHHI0 BeJIHUHHK TNOAYYAT MOMEHTH
p yraax C uau D:
gh?

Mc=—qh’; MDS—? .

dmiopa M nocTpoeHa Ha  PHCYHKe, FApHUEM BCe ODAHHATH OTJOXKEHH Ha
CTOPOHE CIKATHIX BOJIOKOH, KaK 5TO OPHHATO I GaNlOK B Kypce.

1) PureseM Ha3blBaeTCA TOPH3OHTAJBLHBIH CTEPXKEHb PaMHL,
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4.16. TlocTpoutb smopd N, Qu M ana crepxute#t ¢ nAoMaHOH OChIO,
n306paxkeHHHX Ha pucyHke. PasMepn JaHW B MeTpax,

o%»/‘( »ﬁ _dufm £ |0

om fe—b—~1—a ‘J
d) o)

r
3

g

¢

K sagaue 4.16.

4.17. Ha pucynxe nao6paxkena smwpa M pas 6aiku, onepro#f imap-
AupHo B Toukax A u C. Tpebyercs
#306pa3nTe Harpysky, smwpy Q
W HAWTH ONOPHHE peaKuuH. 4 ¢ D

Omsem: max Q=4,17 m. k] |

4.18. N306pasuth ¢XeMH Harpy- | 2.5mm
WeHus GaJox W onpenpesutb BeJH-
YHHH MPH/JIOKEHHEIX K HHM Harpy- 12u—t—1 24 —>+l6
30K IO SMOPaM MONEPevHHX CHJI H
N3Irn6alOUHX MOMEHTOB, TNpPHBEJEH- .
HHX Ha pucynke. J1uHH nNoOKa3anw B Merpax, Q—sB m, M—B mu.

1 m 'I-—Z —‘<”-2 7] 2 ;{/
: | @5

2 2
{ |

]

é)

K sapaue 4.17.

E___L_

K sapave 4.18.

4.19. Banka ABCDE onepra mapHupho B Toukax A u D, AB=0,6 4;
‘BC=0,6 4y CD=1_8 u; DE==1 x. Banka HarpyxeHa cocpefOTOY€H-
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uolt cunoit P=2,5m » Touke B. Onpeaeintb, KaKyi COCPeAOTOYEH-
HyI0 cwiy P, Halo npuaoxutb B Touke E jans Toro, 4to6wl u3rubaio-
ufuit moment B Touke C Omn paBen Hymo. dmwops Q w M noctpouts:
1) ¢ yyerom u 2) Ge3 yuyera Harpy3ku B Touxe E.

Omgem: P, =225 m.

4.20. banka paunoit 10 # Hecer narpysaky 20 m, paBHOMepHO pac-
npeaenenuyo Ha, ee anune. OHa onupaeTcAa HA TPU, OJMHAKOBHX FuApa-
BIAMYECKUX HAOMKPATA, HAXOAALIUXCH NMOJ OLHUM H TeM e BHYTPEHHHM
A4RJEHHEM H MOMEIlEHHBIX Ha paccTosHuAx 2 .4, S U 8 4 Oor OMHOrO
U3 KOHIOB 6anKH.

a) [MocTpours 3MIOPH MONEPEUHHX CHA H M3CUOAIOUWIMX MOMEHTOB,

6) OcraBnsfl CpeAHHH TOMKPAT HEMOABMXHBIM H CUMMETPHYHO mepe-
MeuLas Kpafinue, TMOKA3aTh HA 3MIopax Pe3yibTaT UX mnepeMeuieHudl Ha
paccrosinus 1 . # 9 4 OT OKHOrO M3 KOHLLOB.

Omsem: 3y My, =—053ma; Qu,,=4m;

0) Mpax=4,40 mat;  Qp..=4.67 m.

4.21. Banka, HarpyxeHHaa no Bceft cBoel JJuHE PaBHOMEPHO pac-

npencJeHHON HArpyakol, wMeer nponer / H ABe KOHCOMH JUIMHOH a

l
- Kawnad. Onpe,u.enmb OTHOLUCHUE ! npu KOTOPOM MOCpPeaAHHE npoJieTa

]
n3ru6aioui; MOMeHT OyINeT paBeH HYM0, U TO OTHOWLIEHHE - pn KO-

TOPOM Be/JMYMHA HauGonbIIEro M3ru6aLlero MOMeHTa B nposere Oynxet
paBHa U3ruOaOUieMy MOMEHTY Haf . onopo#.
! V2 ‘
Omsem: a=+;, a=—-.
m 5 @ TRt
4.22. [lo O6aike wmocToBoro KpaHa mepeMel(aeTcs  JByXocHas
Tenewka, ~Nepeaawmuias jpasredie P OT Kawjaoh ocu. Kak nyxuo

X (4
IRRZE
I /] >
K 3agaue 4.22.

PaCnoNOKUTE TEIAEKKY, 4TOOH MONY4YHUThb Haubo/bliee 3HAYEHUE H3TH-
Gatonlero MomeHrta? :

Ykasanue. O603HaYUB PACCTOSTHHE OT NeBOi onopul A0 Tpysa P depes f,
onpejensieM BelMYMHY ONOPHBLIX peakuuil B Bujpe ¢pyHxuuit ot x. Harubarouwni

MOMEHT B CeYeHMH TOJ CHJIOH oKkaweTcd dyHKuuWedt sropoit cremenn ot x. Hec-
cheays M Ha MaKcMMyM, HalijleM McKOMoOe 3HayeHHe x.

{ ¢
Omsem: K=5—.
4.23. llsyxocHast Te/exka MONBEMHOrO KpaHa TepemeniaeTcs fo
ABYM MOAKPAHOBHM GankaM, Paccrossue Meway ocaMu ¢ = 2 4. Ilponer
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Gaioxk =10 . [JdaBnenus Konec KpaHa Ha KawAyio Oalky pashhb

4y
a4 g { ‘
xz 0=0~»1
l‘/oﬂ 1

K 3apaue 4.23.

0

P,=bmu P,=1m. Hailtu onacHoe noaoxesue rpy3oB H NOACYH-
TaTh max M. ‘ '

L_¢
9T 12

Omegem: x=

P M@M L :
gy qmm

K sapaue 4.24.

4.24, Tlonpsysch METOROM CHOWEHH§l JeHCTBHA CHJ, TOCTPOHTH
smopst Q W M pas Gajku, H30OpameHHOM Ha PHCYHKE, a). .
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Pewerue. PacemaTpuBaeM 6asky, Kak COCTOAWYIO H3 ABYX: OMHY, Harpy-
JKEHHYI0O TONBKO CTJOMHOW HAarpyakoH, H APYTrYO—TOJIbKO CHJIOH Ha KoHIe,
Jns kaxnolt ua sTHx Gajox smopel @ H M ROKa3aHul Ha PHCYHKax 0) u 4). dns
nony4yeHHsl CYMMapHBIX Smiop rpa-
GHKH O0JMHAKOBOIO 3HaKa 0 p H-
KJNaaunBaeM OAHH K ApYyromy,
a pa3HblX 3HAKOB — HAKJapnhk-
BaeM OJHH Ha ApYyrof.

Pe3ynbTaThl CHOXEHHS TOKa-
3aHEl Ha pHCYHKe g). Jnwopa Qp
HUXHeR nuHHell mn coBMewaercs
¢ HynieBodl oChi0 aMIOpH Q,, 4YeM
=2mi ocyulecTs/ifieTcd  aBTOMAaTHYecKoe:

T O AUTH A~ cnoxerue o6onx rpaduKos.
/\ JAY CymMmaphas sniopa M, noka3aH-
i i Hagd Ha pHUCYHKe g), TpHBeAeHa
2—* 6 22— K TFOPH30HTaNLHOH HYJNEeBOfl OCH Ha

8 pHCYHKe d).
K sanaue 4.26. 4.25. Tloab3ysick MeTOLOM
cioxenus peflcrBus  cua, no-
CTPOMTb Snoput Q@ B M nans 6anok, paccMOTpPEeHHHIX B 3ajdade 4.5.
"4.26. Tlpumensis MeTOX c/oMeHHs AeHCTRHS CHA, NMOCTPOMTh SMIOPH
M3ruGaolinx MOMEHTOB ANa G6allok, H306paweHHhX Ha pHCYHKe. Pas-
MEeph MOKa3aHW B METpPax.

L p
(LT, ) i
oAy ]

4 3 —C=15
4,202 ! )

.

s

Pyl
N
Iy

=

#=/0m

Macumad daud
0 12 85 4 5m

Macumad cun K sapaue
g 2 4 6 8 WOm 4.97.

4.27. Banka va nByx onopax nponetoM /=17 4 C KOHCOMbIO ¢ = 1,5 4
8arpyxena CIMIOWHOK paBHOMEPHO pacnpeAenenHoll Harpyskofi ¢ =2 m/.u
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M mapo#t ¢cun ¢ MOMEHTOM M, =6 mxnu, NPUAOKEHHON HAa paccTOAHHU
a—4 x or nesolt onopw A, [lonb3ysce rpaduuyeckuM MeTOAOM, MOCT-
pouth amopa Q u M.

I

Pewenue. Bri6pas macwuTal AJjinH (CM. PHCYHOK), BHUYepunBaeM cxemy Ganku.
ChJoUHY0 HarpysKy saMeHsieM HECKOJILKMMH COCDEJIOTOYEHHLIMH CHJIaMH, pas-
AENHB ee, HATpHMep, HAa uveThipe uacTH: Q,=Q,=4 m, Q:=6mu Q,=3 m.
Tapy CHN 3aMenseM ABYMs BepTHKAJLHEIMM cHABMH P A P, Geckoneuno 6oJib-
wofi BeNUuHHH ¢ GeCKOHEYHO MANHM IJIeY0M MEXAY HHUMH.

BuiGpag macwTa6 CHJ M NoNiocHoe paccTosinue f, CTpouM CHJIOBOII H Bepes
BOYHBIR MHOTOYroJbHHKH. B CHJIOBOM MHOTOYroJbHHKE Jyu 5—6 napanjejen
CHNaM, TaK KaK JHHHS, COefHHsiomas noaiwe O ¢ KOHHMOM cuam Py, me-
peceKaeTca C HanPaBNEHHEM CHJIH B GecKoHewHoCTH. I1pH MOCTPOeHHH BEpeBOH-
HOro MHOFOYTOJIbHHKA CTODOHa €ro, napajjeibHaf Jyuyy 5—6, BePTHKA/ibHa
H paBHa no peauuyune M,=6 mu. Tak Kak M =H.n=6 ms, a npu nocrpoe-
wnu npuaato H=10 m, To Beepx (M, > 0) oraoxeno n=0,6 u.

TIpn 6eCKOHEUHOM YBENHUEHHH 4MC]A COCPEJOTOYEHHLIX CHI Q BepeBOUHHI
MHOTOYTO/MILHKK B Npejefie o6paTHTCA B BePeBOUHYI0 KDHBYIO, @ CTyneHuaras
sniopa Q —B HaKJOHHYIO NPAMYIO, KaK MOKa3aHO HA PUCYHKE MYHKTHPOM;

4.28. Jlas 6anok, paccMOTpeHHHX B 3amayax 4.3 m 4.8, moctpouts
SMIOPH HArMGAIOU(HX MOMEHTOB, MOAL3YACh rpadHYEcKAM cnocoGoM.

4.29. Tloab3yach rpaduueckHm crnoco60M, NOCTPOHTH STIOPH QuM
AAs raaBHoMt Ganku MocTa, 3arpyxeHHoft cucTeMoit COCPeAOTOYEHHHIX

t6m 16m l6m If6m 18m Bm Bm Bm 18m

: A

2 151251 35 152514810 4
A 1 =20m

K sapaue 4.29.

cu, 3aMeHsOUIMX [aBleHMe Kojaec naposo3a. PaaMepu MoKa3aHb
B MeTpax.
Omsem: max Q=81,9 m; max M =451 man.

§ 15. MoMeHTH MBepUHH WIOCKUX GUryp

4.30. BuyuCI¥Th MOMEHT HHEpUHMH DOJOWLAAM TNPAMOYroJbHHKA CO
cTopoHaMB =12 c# u h==20 cx OTHOCHTENBHO OCH y,, TMPOXOAfueH
yepe3 ero OCHOBAHME, H LEHTPOGENKHHIH MOMEHT WHEPUHH OTHOCHTEAbHO

ocei’l, COBNajanlux ¢ €ro CTOpPOHAMH,
, 2
Omeem: J,’, = 32000 cu’; J‘,z=b—4— =14 400 cn’,



120 . ri. 4. nAOCKUK M3THB [4.31—4.34

4.31. Hafitu MOMEHT HHEpUMHM NAOUIAAM MAPainenorpaMmMa (cM. pucy-
HOK) OTHOCHTE/NBHO OCH ¥,.

Omsem: J,= 4860 cu’.

4.32. BuluHcAHTE MOMEHT HMHEpPLHH M0-

wann' TpeyrojieHuka ABC (cM. PHCYHOK) B[ c
OTHOCHUTE/IBHO OCH Y, npoxonsuieft uepes L
0 y
T y
3 = AR
P x
‘ & BN ‘
[aN]
ff———— 5 | L |
L——b"ZUCM—————"l ‘ J] Y

K -3anaue 4.31. K aapaue 4.32.

BepiuKHHy A mapannensHo ocHoBanuio BC. Hafitn Takwe MoMeHT wHepuuu
TPEYro/AbHUKA OTHOCHTENbHO LEHTPAABHOH ocH y,.

Ykazanue. Buenus 3NeMeHTapHYIO NOJOCKY maowanbio dF =b(z) dz u BH-

!
Pa3UB WHPHHY NONOCKH b (2) H3 NOAGOHSA TPEYTOMBHUKOB, BHUHCINTD Jy=g z: dF.

F
[Lns onpejenedHsi MOMEHTA HHEPUHMH OTHOCHTEJ/ILHO UEHTPATBHON OCH Y BOCHOJb-
a0Barthesl GOPMYJIONR mepexofa K RapajsiesbHLIM OCHM.
3 b 3 g

Omeem: J”=T; Jy=¥.

4.33. Hahtu oceBnie W NEHTPOOEWHBLI MOMEHTH WHEPUMH MJIOULALH
OIPAMOYTONLHOrO TpeyroisHuka ABC OTHOCHTE/NLHO LEHTPadbHBIX OCeR
Oy n Oz, napaiielbHbIX KaTeTaMm (CM. DHCYHOK). Bruueaurs Takwke

MOMEHT HHEPUMH TPEYrONbHHKA OTHOCHUTENbHO OCHOBanusi AC.
b*h® bht

Omsem: Jyz=——5; 2=y -

2

lJ\ fe—— § ———y
o \
N
7 1]

PPN a=2p
K sanaue 4.33. K sapaue 4.34.

]
<«

1t —
T‘T\

JL_/
1
@

" 4.34. BoiyucauTE MOMEHT MHEPUMH TJouiann paBHOGOKOH Tpameuun
(CM. PHCYHOK) OTHOCHTE/NbHO LeHTPaldbHOR OCH Y, mapannenbHoR OCHO-
BaHHIO,



4.35—4.37] § 15. MOMEHTH HHEPUHH MAOCKUX OULYP 121

Ykaszanue. PekoMenpyercst pa3buTe ¢urypy Ha 4acTH, ANA KOTOPHIX HMEKTCS
rotopue (OPMYJR, XOTA GH Ha NPAMOYTONbLHHK W JBA TPEYroJbHHKA.

cop 18 e s
Omesem: ‘,y_losbh ~ 0,12b4°.

4.35. OnpeaenuTb MOMEHT MHEPUUH OTHOCHTENBHO HEeHTpPanbHON OcH

¥ CedeHusl, U306paxeHHOro Ha pucyHke.. Pasmeps nokasanm 8. au.
‘Omsem: Jy=3167 cmt.

b ¥
! &

|

R
! Le 190 = !

e 24 ) =y

K aagaue 4.36.

K 3apaue 4.35.

4.36. Kax uamMeHaATCS MJIOULAAb H MOMEHT HHepuud J, ceuenns TpyG-
yaToOH GalKH, H306PAKEHHOR H3 PUCYHKE @), €ClM 3aMeHUTh OLHO OTBep-
ctue auameTpom 20 cx— ABYMA, AMaMeTpoM kawaoe no 10 cm, pac-
MONOWEHHHMY, KK TOKABAaHO Ha pUcyHke 06)?

Omsgem: [Taowaap yBeAHYHTCH HA 38,6°/,, 2 MOMEHT MHEpPUHH YMEHD-
wutcH Ha 2°/,.

23
/ Qz

ARRY. M SNANMN ANNAANY AN
2 mrea 27y P a1
H

-300
K aanaue 4.37.

4.37. Ceuenne Ganky COCTOMT M3 ABYX mBeaaepor N 33, ycunen-
Heix AByMs jucraMu 14 X 300 mm, NpHKNENaHHHX K nonkam., Onpene-
JANTh MOMEHT HHEPUMUH CEeYeHUS OTHOCHTENBHO i{eHTpanbHOH ocu Y
¢ yd4eroM ocnaG/ieHMsi ero BaK/ACNOYHHIMH OTBepeTHAMH d =23 MAu



122 rn, 4, naocku#t uarus [4.38—4.40

(cM. pucyHOK) M ouenHTh ocnabnenue ceyenus (B MPOLEHTaX K MOMEHTY
FHEPUUH HEOCNa6JeHHOro CevyeHusd).
Omaem: Jopyrro =40 800 ct*; Jyerro =34 300 cu'; AJ = 15,9%/,.
4.38. HaltTh MOMeHTH WHeplHH TNOAYKPYra OTHOCUTENLHO TIJaBHHIX
LleHTpaNbREIX Ocelt HHepunH (cM. puc6yuox).
’ ) nrt

4 ’
(1———) ~0,11rY J,=J, =

4r
Omsem: zp=5-; J, =+ oy

12

b(z)

dy

0-4- ’i&““‘g E
¥ | N

r a b

d=2r 5)
K 3apnaue 4.38. K sagaue 4.39,

4.39. Hafitu rnaBible MOMEHTH MHEPUMH CEYEHHS MOCTOBHIX OHIKOB,
n3006paKeHHHX Ha CXEME,

v Omeem. , "
\ 7 ab nbt |
4 nﬂﬁ a) Jy=T2+6T'.,
=2 (a* +20%) + B2 (6" 4 4a;

ab?* |, nrt | b
us 6) Jy=To+g+ 5=

— " (16a+3nr 4 8r).

LS 1IE 1L 1EEEF LI LI IS A LIS T AT AL 75

) 4 4.40. BHYHCIHTL MOMEHTH HHEPLHH
g KPyroBoro cerMeHta paauyca r OTHOCH-

- TEJAbHO OCH Y (CM. PHCYHOK).
Pewenue. MoMeHT MHEPUHH 9JeMeHTapHOMR
noNocKu BecoToli 22 ¢  oCHOBaHueM dy

3

paBeH dJyr—-dy (1221) == 25-2' dy. Tlepexons M

K sapaue 4.40. NONAPHEIM KOOPAMHATAM, MMEEM

y=rcosq@; z=rsing; dy=—rsing; dJyz—%— résin® @ de.

VMes B BuLy, UTO NPH H3MeHEHHH NepeMeHHON Yy OT y=rcosQ, A0 y=r
yrosl ¢ HaMeHsieTcd B NpeleNax oT @, A0 Hyasl, NOJAYIHM
[}

4
Jy_—_—-% r Ssm'i ? dp = 7z (129, —8 sin 2, -+ sin 49,),
Qo
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4.41. Hatttn MOMeHT HHEPUHH NAOULAAK TAaBPOBOTO CeuyeHHd, H306pa-

MEHHOTO Ha PHCYHKe, OTHOCHTENBHO leHTpanbHoft ocn Oy, napannenb-
HOHt OCHOBaHHlO (pasmepu JaHs B MA).

[Z;—><—U,-—-'-
<

rt>r—h —

_T
L

K aapaue 4.41. K 3anaue 4.42.

4.42. Tlo xakoMy 3akoHy GydeT MEHSIThCA MOMEHT MHEPUHMM TIIOILALH
TaBPOBOTO CEYEHHAl OTHOCHTEJBHO LEHTPalAbHOM OCH (CM. PHCYHOK), ecau
yBeAMYHBATL TOJUHHY MOAKH £, He -

MEHAl WHUPHHB ee b H coxpaHas ¢ z\\ Tz"
pasMepH CTEHKH 6 R h? S
)

Omsem: S, = 2 + (h—}-2t)

1
Jy = 7 [8a! + bat—(b—1) (a,—1)']- ¢
4.43. Hatttu nosoxeHue raaBHHX o g S
— b S

LLeHTPa/bHEIX OCeff HMHEepUHH H [OI-
CYHTATh BE/JHYHHY [1aBHHX MOMEHTOB ,
HHEPLHKH W HAaHOOMbILIEr0 MOMEHTa CO- S ||
NPOTHBICHUA I/f 3ETOBOTO CEYEHHH,
N306pameHHOr0 Ha pHCyHKe (pa3mepml
LaHut B MM).
) I , 200

Pewenue. 1leHTp TAKECTH CeueHHA
coBmajaer ¢ cepenuHofi cremku. [Ipomo- K sanaue 4.43.
MM uepes HEeHTP TAXECTH CeueHHd
B3aHMHO MNepPIeHAHKYJAADHHE HEHTPaJbHBlE OCH TAK, uTOGH OHW GHUIH Mapan-

JleJIbHbl CTOPOHAM NPSIMOYTOMIbHAKOB, HA KOTOPble YA0GHO pasbHUTL cedeHHe.
HazoguM MOMEHTH HHEPUHH OTHOCHTE/BHO LEHTPANBLHHX OCell WHEPUHK

0 t—

bo 1 21 2.40? 18.42
g =230 +2( +18.4. 18’)=57500cm‘;
3
1=220, (4 1128 +4.18. 10'):18320cm4;

JZZ=_2.18.4.18.]0=—25 900 cut,



124 r1. 4. NIOCKHIt H3rUB [4.44—4.45

¥roam HakJOHA TNaBHHX oceil K ocaM y, H 2, Gyner
2J° —
tg 20— vz = 25900
JZ_J; . 18 320—157 500
20=52°50" u @=26°25"; sin o = 0,445;
cosa=0,896; sin 20 =0,797; cos 20, = 0,604.
FnasHble MOMEHTH HHEepUHH olpelesdruTcs 0o q)opmy.naM:
Jy=1Jj cost o+ J§ sin* a—J}, sin 2¢; '
Jo=J)sin*a+J; costa+J ), sin 2a. .
MoacTaBass 3HAYEHHS BEJAHYHH, BXOLAUIHX B 5TH GOPMYJHl; NONYYHM
J,=57 500.0,8962 + 18 320.0,4452 — (—25 900)-0,7972 = 70 400 ca*;
J ,=57500-0,445 -} 18 320.0,896*— 25 900-0,797 ~ 5420 c»{‘.

~1,322;

Il posepka.
J, -+, =70400 5420 =75 820 cu; JO+.J%— 57500+ 1832075820 cu;
1 —
o= sin 90413, cos 20 = 22018 9%0.0,77 —25.900.0,604 == 0.

Hau6onbiree paccrofinue OT OcHM y A0 Kpas NMOJAKH
Zmax =2, COS G—Y, Sin o,
rlie paccTosiHksi HauGolee yHaleHHOM TOYKH OT UEHTPanbHHX OCedl Y, » 2 COOT-

BEeTCTBEHHO PaBHHI
Yo=—19 cm; 2,=20 cm.
Orciona
Zmax=20-0,896 4 19.0,445=26,37 cm

I MOMEHT COTNpPOTHBJAECHRA

oI, 70400
Vy=gmm =37

Zmax

4.44., Ha#itu rnaBHnhe MOMEHTH HHEPUHMH YIOJKOBOTO TOJCTOCTEH-

HOro npoQMAs, MOKa3aHHOIO HAa PUCYHKe, ecau b= 2c.
Haltu Taxwxe unenTpobexHuit MOMEHT HHep-

‘Z’ UM CeyeHusd OTHOCUTENbHO HEHTPaNbHHX oOcelt,
/. mapamienbHHX DONKaM..

= 2670 cm?,

{a Omeem:  J . = f% b Jpe= ’117)_2 b

>

=
\

j:y — Jmax';-’min sin 26=

B (5 T\ o .
- (@“‘m) sin (—90°) = — 0,0225*.
4.45. Ha#titu uenTpo6eKHHl MOMEHT HHep-
uuH HepaBHoGoKoro yroika 160 x 100 x 10
K aapave 4.44. OTHOCHTENbHO  LLEHTPANBHHX OCeft, nmapannesnh-
HBIX -TIOJKAM,
0

Omsem: J,;=—213 cx’,

——
__

N
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4.46. HaitTu noioweHHe TAAaBHHX IEHTPaJbHHX OCEH HHEPUMH U
BLYMCAMTD 3HAYEHMH TAABHHX MOMEHTOB WHEPUMH JNA CeYeHHH, u30-
OpaxeHHHX Ha pucyuke. PasMmepw HaHbl B MM,

! f '
0 —7210-1
7 L
9 S | 1 \
1 T . i .HL g
— st ¥
o~ | 205 | 2101,
2) 8 6
K 3agaue 4.46.
Omsem: a) o= 14°23"; 6) a=6°26"; B) a=31°15";
J, =150 ca®; =69700 cu; J,=T78100 cu’;
P =15Tcu% 1 =6930 cu’;  J,=6000 cat,

4.47. Halty nonokeHye CaBHHIX UEHTPANbHHIX Ocefl M moacyuTarth
Be/IMYUHY T/ABHHX MOMEHTOB HHEPLHMM CEUEHHd, COCTAB/IEHHOrO H3 Npo-
KaTHHX npoduaef (cM. PUCYHOK).

NG

K s3agaue 4.47.

Pewenue. BunuchiBaeM Heo6XOZHMbe JaHHbie H3 copTamenta (TOCT 8240—
56 u 8509—57): -

pna weennepa Ne 18a: F,=22,2 cu®;  J, =1190 cut;
‘ J, =105 cut; Yo=2,13 cm;
s yroaka 90 % 90 x g: F,=13,9 cx® Jy,=d,, =106 cm?;
Jmax=168 cm*;,  Jpni,=43,8 cmt; 2,=2,561 ca.
Maowans coctaBHoro ceuegua F=22,2+13,9=236,1 cu?



126 rn. 4. naoCKMH M3ruB ‘ [4.47

B KagecTBe BCHOMOraTeNbHHIX ocefl BHOUPaeM TrNaBHEE OCH IIBeaJepa
. ¥ 2,. PaccTostuus oT 3THX ocedl JO LEHTPa TAMKECTH yrojkal

c=1+2,=2,1342,51=4,64 cu;
d=—g-—z°=9——2,51=6,49 cM.
CTaTHyeCKHE MOMEHTH CeYeHHs OTHOCHTeNhHO ocelf y, M 2z
Sy, =F,d=13,9-6,49=90 cu*;
S, =F,=139.4,64=64,5 cu®.

PaccTosiHHA OT ocefl g, H 2, O UEHTPA TAMECTH CeuenHs!

Sz 64,5
Ye=— 'F-—m = 1,80 cu;
) 90
S 4 P P9
e=F =% 1 2,50 cu

Moasaysics dopMynaM Iepexoia K NapanelbHHM OCHM, MOACUHTaeM
MOMEHTEl HHEpLMH CeYeHHs OTHOCHTENbHO IEATPANBHEIX Oceli Yy H 2,

Jye= D E+Fia}); dz0= DU+ Fib))i Jooye= X U5, + Fiaib)

Han
J,,= (1190 +22,2-2,5%) + [106 + 13,9 (6,49—2,50)"] = 1655 cx*;

7., = (105-422,2.1,79) + [106 -+ 13,9 (4,64 —1,79)2] = 395 cu*;
T o= (22,2:2,5:1,79) + [Lf’—;ﬁ-i- 13,9 (8,49—2,50) (4,64— 1,79)] =320 o,

(B nocaefneli hopMyne UeHTPOGEKHEIE MOMEHT HHEPLHH LIBeJIIepa OTHOCHTENbHO
coGCTBEHHHX OCed J;'y-—-J,‘y‘::O. a co6cTBeHHHA LeHTpoGeXHHA MOMEHT HHep-

LUHH NAOWAJH YroJKa Jﬁy=.l,,y,=',—’“-‘"‘—;m‘ sin 2f, rne p=45°.
Yron Hak/OH& TNABHHX ocell HHEDUHH ‘K LEHTPaNbHEIM OCAM Yo H Zg
2J 2-320
== yozn = =
te 2=y =305 — 1655
20 = —27° a= —13°30’; sina=—0,233; cos a=0,972; sin 2a = —0,454;
cos 2a=0,891.
['napHBE MOMEHTH MHEPUHH CeyeHH:A!
Jy=Jyocos’a+J,0sln2a-—-Jym-sin 20, ==
= 16556-0,9722 4- 395-0,2332 - 320.0,454 = 1732 cu#
Jp==Jy,sin® a+J; c08* o+ J, sin® a= '
== 1656 0,233% -+ 395.0,9722 — 320-0,454 = 317 cut,
Tposepkn: 1) J, 4T, =d, + 0,5 2) Ty, =0
1) Jy+J,==l732—|-317=2049 Mt Jyo+Jzo==1655+395=-2050 [7AH

Jyotd 395 — 1655
pY 2
2) Jy,=1 °2 *sin 20+ J 4, €08 2=

- 0,509,

. 0,464 4 320-0,981 = 0.

w
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4.48. HafitTh nonoxeHHe TrAaBHHX UEHTPAJbLHLIX Ocefi HHEPUMH H
BHYHC/HTDH T/IABHEIE MOMEHTH HHepuuu 6pyTTO /A CeyeHuH, COCTaB/EH-
HEIX W3 TPOK4THHX npogunedt (cMm. pucynok)., Paamepn nann B MM,

z 2

A
d
.

rr s 1T rOr) I7IPIL iR

[Nz

i

AL T L AR VAR - -t N oL o

LT

SIS

a) )
K samaue 4.48.

Omeem: a) y.= —2,23 cu; 6) y,=1,57 cu; B) y,=0,2 cx;
2,=3,77 cm; .=2,51 cm; z2,=—0,8 cu;
o= 30°15%; a=11°40"; o=6°20";

J, =844 cm'; J, =136 cut;  J =14220 cut;
S, =332 cat; T,=243 cu%;, I =956 cut,

4.49. Hafity MOMEHT HHEPUMH OTHOCHTENBHO OCH y ceyeHHd, 06pa-
30BaHHOTO M3 KPyra Cpe3oM CerMeHTOB
~(CM. PHCYHOK).

Omem: 1, = (1 —3119). l %///

4.50. Hafitn HauBWroZHEHIUME C TOYKH / _ Y
3peHHA TMPOYHOCTH -HA H3rH6 pasmepH mnps- J ////
MOYTOJIBHOFCO MONePeYHOro cedeHHs Opyca, / )

KOTOpPHH MOXeT ObiTh BHINHIEH H3 Ope-

BHa JaHameTpoM d (CM. PHCYHOK K 3a- e &
naye 4.49). ——— ¢
Vkasanue. BupasuTe OZHH W3 Da3MepoB K 3apaue 4.49.

NpAMOYro/bHHKA Yepe3 AHAMeTp H Apyroil paa-
Mep, COCTABHTh 3aTeM BbIPRKEHHE I/l MOMeHTa CONpOTHBAEHHA ceveHus W,
H HCCJENOBaTh €r0 Ha MaKCHMYM.

: bear—pty b=t n
Omsem: W, =% (4 —b%); b=ﬁ~0,577d;

avVe
=TV§-A~40,816d.
4.561. Halt MOMEHT HHEPIHH OTHOCHTENbHO WEHTPaJbHOH OCH ¥
NIOWAAH MONEPRYHOrO CEYEHUA /MCTA BOJHHCTOrO 1ienela IIHPAHOR
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a=1,0 »#, ecan Tonuuna aucta b=1 mn, BHcoTa BOMHH k=100 an,

aanHa soaHw /=100 mae, a cpennue
paguyeH  NONYKPYroOB r=25mux
(CM. PHCYHOK).
Omeem: J = 280 cu.
. @ 9

* i m
Q b — " <« / i
“[y so-<l| | Z %
7
\ Ve
1 8 D)

K 3amaue 4.51. K sapaue 4.52.

4.52. TlokasaTh npuMmepHoe pacnonoKernHe rAaBHBX OCed W SAnun-
COB uHepuuu Anst ¢uryp, H306pa)eHHHX Ha PHCYHKE.

§ 16. Hopmaabunie HanpsAkeHua mpm Harube

4.53. Onpenenutp HaubO/bUINE HOPMA/ThHHE HAMPAIKEHHA B ONACHOM
CEYEHHH IIAPHHPHO-OMePTON nepeBsHHOH Ganaxu npojetom [=4 u,
3arpymeHHOll paBHOMEepHO pacnpeseneHHol Harpy3kolt ¢ =400 xz/x u

¢ - cocpenotoueHHoit cunot P=200 xe,
2 q NpuJaoKeHHOH nocpeanHe nponera.
1 I 2 CeuyeHHe 6aJKM — NPAMOYrOJbHUK pa3-

‘ MepoM BX Ah=12x20 cu’.
I L — Pewenue. Han6onbuiuit naruGaiounit

MOMEHT B CHJY CHMMETPHH GOYJeT Nocpe-
IMHe mnpoJera, NpHYeM OT  PaBHOMEPHO
pacnpeneneHHOR HarpyaKH

o l‘:@
S

_ql*_400-4*
9=g=g =800 Kem,
OT COCPENOTOUEHHON CHABL
Pl 200-4
K 3apnaue 4.53. Mp—T—'T—QOO KaM.

CyMMapuHlil  M3rHGaolHil MOMEHT NocpeAnHe nposera pased max M =800
- 200=1000 xem=1-10° kecu. Smiopa wn3arnGaloUMX MOMEHTOB IOKasaHa Ha
pHCYHKe.

bt 12.20°

MOMENT CONPOTHBJIEHHS CeYeHHsn W=—€—= 6 =800 cm®. Hau6oan-

InMe HOPMANbHBIE HANDSKEHHS B KPaHHHX ToukaX ONACHOIG CeyeHHA GanKu
o max M 108
max= 1 7800

=125, kejcu?,
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4.54. Jlepessinnas GaiKa NpaMOYroJbHOrO MOMEPEYHOrO CEUEHHS pas-
mepom 20x 30 ¢, 3sawemienHas OAHHAM KOHIIOM B CTeHY, MOMNEPKHU-
BaeTCH HAa ApyroM xonue cunoft P=23500 w2 ¥ narpyxena cnjaoMHOM

q
OO 7

7 1
f

f
#

144

K zanaue 4.54.

Harpyskoft ¢ =600 x2/n. Ceuenne GajkH—nNpPAMOYrONLHUK CO CTOPO-
Hamu b=20 ¢cu n h=30 cu. [locrpours anopw Q u M m nomcuu-
TaTh HOPMa/bHbLIE HaNPsXEHHd B KPAMHHX TOYKAX OMACHOTO CeyeHMq
W B TOYKe, OTCTOAU(EH OT HMKHKErO Kpas HAa PaccTofinue c—4 cA.

Omsem: Gp,,= +£93 xefcn’; a,= —68 refcm’.

4.55. [lna Ganxu KpYrnaoro ceueHms, u3o6paxeHHOH Ha PHCYHKE,
nocrpoute amiope M m Q u onpeaennts HauGoabliee HOPMasbHOE
nanpsxenue. Omeem: 0=1220 rz/cn’.

S00nz 240000 120083 Esi .r

Z | 5 PL‘
‘ 274 r}

13m 150 | 15m |1om | V0" .
K sagaue 4.55. K sanaue 4.56.

4.66. [lono6pars no FOCTy amytaspoBoe ceuyenue Gaaku npoJe-
TOM 6 M, 3arpyxenHolt cunaMu P==6 m, Kak NOKa3aHO Ha pPHCYHKE.
HonyckaeMoe nanpskenne npuusth [0] = 1600 xz/cH’.

Omsem: T Ne 22, .

4.57. lna 6anok, sawleMaeHHHX OJHHM KOHIIOM M 3arpYMEHHBIX, KaK
NMOKa34aHO B Tabnuue Ha PUCYHKE, OOCTPOHUTH SMIOPH MONEPEYHHX CHJ
U M3rHOALNX MOMEHTOB H MOXOGPaTh ceyeHHe GalOK (IO COPTAMEHTY)
npu  jponyckaeMoMm Hampskenun [o] =1600 xe/cH’; pasmepn panbl
B METpax.

Omsem: CM. ¢xemn a—2 na ctp. 130,

4.58"). Jing 1ByXOnopuux 6an0K, H306PAXEHHLIX HAa PHCYHKE, IIO-
CTPOUTH SMIOPH MONEPEYHRIX CHA H H3rHGAIOLMX MOMEHTOR M Moxo6parts
cedenna HX. JlonyckaeMbie HanpsXeHHs TPHHATb: A TIPOKATHHX TPO-
¢uner [0]=1600 wzfcu’; nns KpaApaTHHIX M KPyrawx (cocua) o] =
=120 xz/cau’. Jnuap yyacTKOB 6anok NOKA3aHH B MeTpax.

Omeem: Cum. cxemw d—x Ha ctp. 130.

) B ra6unue npuBefeHo 10 OZHOTHHHHIX cXeM, OG03HAYEHHHIX 6YKBAMH 0F
a 10 2 (3apaua 4.57) u d—x (3agaua 4.58),

5 H. M. Beases
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rn. 4. AONOCKUA w3rup

TaGauua g sagauam 4.57 u 4.58

[4.57—4.58

Omeaem:
Cxema 6aNKB A& HACDYSKH Q M Pasvepst
m mM ceqeHHsA
Ptm
/ <z My=Zmm
a I %ﬂ}]}l ‘ 8,0 10,0 TN 33
‘/ ! )
m 1myfu *"m
\) 6 I __— E 3,0 7,0 T Ne 30
2:4-—2 i
-2 mm § 10
4 L
‘ (] 3,0 8,0 9[ Ne 24a
z:L_z | -
e z,”/”—>4mm
2 I %m}mﬂ ‘n 4,0 8,0 T Ne 302
P zji
. S ,Zm/.nr
J i a I 2,0 5,0 I M 24a
z——L—zz E
AN
2mh
miw | e
e T S 2,33 3,3 | a=16cH
’LE d——::._z
2mjn MM:
e 1€ 6,0 9,0 2 Ne 27
—
2mm [
8 @H 4,0 2,0 d=25,5 cu
3 1
u 4,0 2,0 18% 24
K 2,5 3,12 I Ne 20a
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4.59. Jlse npoxaTHwe AByTasposne OGankn Ne 20a pacnoNOKeHH
PALOM M TOLAEPKHBAIOT CTEHY DOCTOSHHOH BHCOTH, ORHM 3aMeHAIOTCA
onnot nBytaspoBoit Gainxoit. Kako#t Nt Ganku caemyer B3fTh?

Omeaem: T Ne 27a.

4.69. Jepessanuas Ganka NPSMOYrOJBHOTO NONEPEYHOTO CEYEHUA 1M«
puno#t 15 cax u Beicotoit 30 ¢4 HarpyeHa, K4k yKkasaHO HA PHCYHKeE,
[Mocrpoutr smiopw M u Q 1

onpeneauTb Han6osblIEe HOP- 800';3200”3/,“ 800+

ManbHO® HaNpsiKeHHe. I

Omeem: 0,,,, = 60i2[ch’.
4.61. YUyrynnas tpy6a c Z
HAPYXHHM nuamMeTpoM 25 cx
n TomuuHo#t crenkn 1 ¢
NeWHUT Ha ABYX Onopax, pac- K sapaye 4.60.
MOJIOWEHHHX HA B3aUMHOM
paccTosanud 12 4, ¥ HamonHeHna Boio#H. Kakoem nauGonbiuive nopmanp-
HHe Hanpskenua B TpyGe, ecau yienbHuft Bec uyrysa 7,82

Omsem: Gy, =412 K2[cH’.

4.62. Banka nponeroM 2 4 CBOGOJHO NEWHT HAa ABYX ONOPAX, HMeET
NpAMOYro/bHOe cedenue IMpuHOH 6 cu u Beicotoft 10 cax. Ouna narpy-
WeHa cocpenoToueHnoft cumod 0,5 m, npunomeHHON mocpenuHe mponera,
H cocpenoToueHHo cunoft 1 m, npmiaoxenHolt na paccrosaud 0,33 x
oT mpasoft onopu. OnpemenuTh HOPMaJbHOE HAMPsXEHNE B TOYKE Nore-
peuHoro ceuenud, orcrosuwero Ha 0,33 . or nesoft onopui. Touka Ha-
XONHTCA HA PacCTOfHHM 2 ¢4 OT BepxHeft rpaum ©6anku, Cusisl Hanpa-
BJIEHBl CBEPXY BHH3,

Omgem: 0= —83 wz/ch’.

4,63. Baaka aauHolt 6 . NeWHT HA JABYX ONOpax, PacHo/0KEHHBIX
HA B3aUMHOM paccTOaARMM 4,5 4; mpu4YeM NPABHH KOHew OGalKH CBEMIH-
Baetca Ha 0,50 x. [loronnm#t Merp OGanku Becur 66 x2; KpoMe TOro,
Ha paccTofnuH 2,25 4 or neBolt onopnl 6ajska HarpyxeHa COCpPeAOTO-
yennolt cunoft 1 m. Onpelenuth BEJIHUYMHY HArpPy3KH, KOTOPYIO HYXKHO
NPUIOKHTh K KORLY JeBOH KOHCOAM JJd TOro, 4TtoOH uarubawouiyi
MOMEHT B CEYeHHH, TIe TpHAOKeHA

—m ZM T 15—

cuna 1 m, 61 6u paBed nyaw. Onpe- 02m/m hém
HEAUTh OTOPHBIE PEAKUMH npu STHX  YIYideiveivess
yCIOBHSX.
Omgem: P=2540 x2. ) , , 7
4.64. TlocTpoHTb 3MOPH M3MH~- 554 125125
6GalolMX MOMEHTOB M MOMEPEYHHIX CHI K sapaue 4.64.

ons GanakH, NOKAa3aHHOH HA PHCYHKe.
Halith auaMeTp Kpyrioro NONepeyHOro ceveHHd Oanku npu [0] =
= 1100 wzfcu’.

Omeem: d=11,3 cx.

4.65. JIse Ganku, OJAHA W3 KOTOPHIX KBAJAPaTHOrO, APYyras—kpyr-
AOTO TIOMEPEYHOro CedeHnsi, MMEIOT ONMHAKODHE MJHHY M NJIOWALb H

5$



132 ra. 4. nAockuit W3rus [4.66—4.70

BHIIONHEHH M3 OAHHAKOBOro MaTepHana. Ilas OGanku KPyrporo ceyenud
fe3onacHas BEJMYMHA COCPENOTOYEHHOTO Ipysa, NPHJIONEHHOro nocpe-
nuHe nponerta, pasia 1 m. Kaxoma Gyner Ing Gaaxu KBaxpaTHOro MHo-
MepeyHOTO CEUEHHA TOTO e TpojneTa BenuymHa O6e30macHOro Tpysa,
TaK Ke TPHIOKEHHOTO TOCPeAHHe NponeTar
Omsem: 1180 re.
4.66. Hafitu nHauboapuiyd BeJHYHHY TIpysa P, KOTOphH# MOKHO Ges-
OmacHO MAPHIOKHTE K Gajnke, €CAM JONyCKaeMoe HanpsikeHHe paBHO
1600 x2/cu® m mpodmab 6Ganku— HBYTaBp
P §=50012/m Ne 30a. Cxema OGangu NOKasaHa Ha pPH-

TITIRNIELY! cyHKe.

Omeem: P="5,52 m.

7.

15w V1 & 4.67. Beauuuna cOCpPeAOTOYEHHOTO TPY-
4t 5M i 33, NPUJIOXKEHHOTO MOCPEAHHE MnpojaeTta, KO-
K aajaue 4.66. TOPLIfi 6Ee30MacHO MOMXET BHAEPKaTh Oanka

NOCTOSIHHOrO NOMEPeYHOro ceyeHHsd, omep-
Tas 1Mo KoHuam, paBHa 3 m. Onpepenuth HauGO/BLLYID BEJAUUHHY TPYy3a,
KOTOpbift MOKeT ObTh NMPHJIOWEH K JaHHOH Ganke: a) B 4eTBEPTH IPOJETa
1 6) PaBHOMEPHO pachpejie/leHHLM MO BceH ee JnuHE,

Omsgem:. a) 6,67 m; 6) 10 m,

4.68. Jieoe paBounx AOMKAH HECTH cranbkoil (y= 7,85 2,/cM“) cTep-
weHb AaMHO# 12 4 ¢ KBaapaTHHM TONEpPeuREIM cevyeHueM 3 X3 cau’.
Fcan OHY BO3BMYT €r0 3a KOHUM, TO uyeMmy 6yaer paBHO HaubBojbliee
HopManpHOe Hanpskenue? Ecaum wawAbf paBounil BO3bMET CTEPWERb Ha
OAMHAKOBOM PACCTONIHHM @ OT KOHLA, TO B KaKMX MeCTdXx OHH JOJIKHH
ero B3fiTh, YTOOB HOPMAJibHOE HampseHHe Re mpeswicHno 1400 we/cn®?

Omegem: 1) ¢ =2820 xefcu®; 2) a=>=4,25 xu.

4.69. Ha noctpoiixe mnpumersiorca Opychst cevenueM 10X 30 cx,
AnuHol 8,5 4. BosHMK BONPOC, MOWHO JM OLHH M3 3THX Opyches npu-
MEHUTh B KAayecTBe BPEMEHHOrO MOCTHKA JUIfl Mepexona paGoynx ¢ OAHOH
YACTH KOHCTPYKUMH Ha APYryio mpu nponete 7 4? Moxno nu paspelinThb
TaKoe MpuMeHeHue Opyca, ecau ero momowuTh naawmms? Ecam ma, 1o
MO¥HO N4 OHI0 66l 10 HEMY MEPEXOJAMTh OJHOBPEMEHHAO 60/1ee YeM OLHOMY
pabouemy? Jlonyckaemoe nanpsixenne 100 xz/cmu®, Bec paboyero 80 x2.

Omsem: MowXHO paspellMTbh OJHOBPEMEHHBIH Nepexon TpeM padouum.

4.70. TlonepeyHoe ceuenue 4YyrywHolt Oanxku nponeToM /=24 M
HoKaszaHo Ha pucyHke. OnpenenuTs BeJHYHHY JONYCKaeMOH HATPY3KH,
KOTOpas Moxer OniTh FPHAOWEHA NOCPeJHHe OPOJeTa TIPH JIONYCKAEMOM
nanpskenun Ha pactsiwenne [0) =150 xz/cxn®. Kakoi BenHyunm A0CTHI-
HeT TPH 3TOM HAaHBOMbLIee CKUMAIOUIES HampsiKeHue?

Pewenue. PazGuBan cedeHHe Ha TPH NPSIMOYFOJbHHKA, HAXOLHM: ILIONIAAL
cedenun F=225 cm?; craTHueCKHH MOMeHT ceyeHHs OTHOCHTENABHO OCH Y,
npoxoasuell yepes ocropaume ¢uryps, S, =5-10 (30—2,5)+2,5-20 (10 +-5) 4-
-+5.25.2,5=2437,5 cm® paccTosHHe OT OCH Y, A0 LEHTPA TsMKeCTH CeyeHH

S, 24315
4__ 9
F =005 10,8 cm.

2=
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Mowment HHepuuy CeHeHUdAd OTHQCHUTEJBbHO I.leHTpaJ]bHOﬁ ocH O_I/ OOJACUUThI~
BaeMm 1o (popmyne nepexoja K rnmapaJjjeJbHEM OCAM!:

_105 Lo, 2,5.908 . 25.5°
Jy= g +10-5:16,7 + 235 1+ 2,5.20-4,28 4 T
‘ +5.25.8,32=25470 cut.

Beanynna maruGaioltero MoMeHTa, KOTOPHIH MOMeT OHITE 6€30MacHO JOMyLeH

sy %) 718
» s S el
25. 1 W, < 3
b —%— N RN s
oy A_Taog/g
= CliE =
& e l ! Az [Ty
2 L"‘Zﬂw" !

K sapnaue 4.70.

B fasxe, onpefengerca no dopmyne
max M
J

maxa= 24 <[],

rA€ 24— PacCTOSAHHE OT HeHTpaabHOH ocH A0 KPARHEro pacTAHYTOrO BOJOKHA,
paeHoe 10,8 cm. CaepoBaresibHo,
[M]=150-2547O
10,8
Mo cxeme 6ankH HaHGOALWHE H3THGAIOWHN MOMENT

=354 000 xecm=3,54 mm.

max M =%l<[M].

OTClofa HCKOMAas BeJHYHHA CHJA
_4[M] 4.354
Y i
Han6ospmne cxMMalolHe HampsKeHUsl B ONACHOM CedeHHH GYIYyT
max Mzg 354 000- 19,2=267 Ko

p 25 470

4.71. TaspoBas Gaika (cM. PHCYHOK) Harpymera COCPeLOTOYEHHOI
cuo#t nocpeiHde npoaeta. Martepuan 6ajJku HMeeT Mpeles IPONOPUNO-

. 50}
(s I
| 3 P=800kz ] é

{ S

, B, pZ=)

e 1*36M — 150>
K 3apaue 4.71.

=59 m.

maxo=

HaapHOCTH npn pactamennn 300 xe/cu® u npn cxatua—600 xe/cu®.
OnpenenuTh HanGoipliee pPaCTATHBAIOUIEE H CKUMAIOULEE HATIPIIKEHHT
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B cpenHeM ceyeHun OajkH M HalTH 3aMacel MPOYHOCTH MO OTHOIUEHHIO
K npelely TNPONOPHHOHANbHOCTH.

Omsem: Gupp= 102 K2[cn®; Gpa= —170 x2/ca’.

4.72. Onpenennuth BeJAWYHHY HauOONBIUMX HOPMAJIbHEIX Hanpske-
Huit B Ganke [l-o6pasnoro cevenns ¢ nponerom /=1,1 4, 3auiemneHuHol
O/IHUM KOHIIOM H HarpyweHHo#t cumoffi P=4,0 m Ha [ApyroM KOHLE.
Pasmepn ceueHHs moxazane Ha PHCYHKE B ML,

Omsem: Op,, = 1350 x2/cu’.
t '4-—&0—»-‘
I,
\?7_. = / -
% . g I
8 T IIIily.
vz —f'
é -
20 ~=-80 —»~20}|~= B
K 3apaue 4.72. K sapaue 4.73.

4.73. OnpexenuTb rpy3onoAbEMHOCTd YYTYHHOH Gallkh, cedyeHne Ko-
TOpPOH M cxema Harpy3kd H3o6paxenb Ha PHCYHKe, NPH LOMYyCKaeMOM
HATpsikeHHU Ha pacTswenne 120 xefca®, a na oxartue 500 wefca’.

Omsem: q¢=1,41 m|x.

4.74. Kak n3MeHUTCA [PY30NOABEMROCTh Ba/Ku KBaZAPATHOIO CeUEHUd,
€can ee NOBEPHYTb BOKPYT MPOLONbHOH OCH Ha 45°?

Omsem: Ywenpuutcsa na 29,3°/ .

4.75. CranbHOH pHYAar TOPMO3HOTO YCTPOHCTBA COCTOUT U3 LUTAHTH
NPAMOYro/pHOTO  nonepeynoro cedenus 20X 60w, onupaiouiedcs
B TOYKe B (CM. PHCYHOK) Ha IUApHHPHEA 604T, NPOMYLIEHHHH CKBO3b

3
!

NE_ ' S

: / B o

A " ¥R 2,
(—w—— [=]000 250 -» ’

K 3apaue 4.75.

OTBEPCTHE B 1UTaHre. L[eHTP OTBepCTHA DPACMONOMEH HA OCH WITAHIH;
auametp ero d==30 mau. Hafitu, kakne cuaw mMoxHO Ge3zonacHo npu-
NOWHTH K KOHIAM Phlyara mpu A0NycKaeMoM Hanpaxenud [6) = 1400 x2/cn’
H npu yuere ocaabaenns cevyeHHd GOATOBHIM OTBEPCTHEM,

Omsem: P, =147 x2; P,=588 k2.

4.76. YyrynHas Oanka Tpy64aToro ceueHud, cROBOJIHO Jewkailad Ha
JABYX OMOPax, HeCeT CIVIOWIHYK PABHOMEPHO pAaClpefie/eHHYH) HArpysKy
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no BceMy nponery [=2 m. PaaMepn ceyeHHsi TNOKasaHH HA PUCYHKE
B #.a. Halith Bemnyn#y Harpysku ¢,, €cin OHa BH3BIBaeT B OMaCHOM
cedyeHHn O6alKH CxHMAIOULHE :

Hanpskenus g =400 xz[/cu’.

Omsem: q=3 m|xn. Ymin i
80

227 2 T o

- %

] // 8

d

| / .Y o dmax
—— 120 —> g

K sagaye 4.76. K sagaye 4.77.

4,77, Tlonnopnaa cTeHka KJS OTPaKAeHH HACHINH COCTOMT H3 KPYyr-
X cBalt, MOCTaBAEHHHX Ha paccToshuu 1,2 4 apyr or apyra H 06-
WHTHX AOCKaMH ivpHHOM b =20 cx (cM. pucyHok). Jasnenue co cTO-
POHH HACHITHM BO3PACTAET MO JMHEHHOMY 3aKOHY OT ¢y, =0,5 m[x® 1o
Gmax= 1,8 m[a*. Bucora noanopuo#t crenku h=1,5 #. Bcrencraue
NoAaTAMBOCTH IPYHTA ¥ CBOGOAHOM MOBEPXHOCTH, MECTO 3aLUEMAEHHS CBaK
CUUTAETCH HHE TMOBEPXHOCTH TPYHTA Ha BEAMYMHY, KOTOPYIO A1d pac-
CMATPHBAEMOTO Cayuyas MOxHO npuHath a=0,25 x. Cuuras KOCKH
O6IMBKH Kak GanKH, IIAPHHPHO ONepThie Ha CBau, ¢ npoterom [=1,2 4,
onpeLenuTh HeOGXOAHNMYIO TOMMHHY KOCOK ¢ M momobpatbh HUAMETP
cBan d 1pU JONYCKAEMOM HaNpsIKEHHH Ha pacTAmeHHe H CKaTHe Aepesa
npu narnbe [a]=100 xz/cu®.

Vxasanue. VIHTEHCHBHOCTh Harpyaku Ha CBAIO0  MEHACTCH OT ¢, =(min'!=

=06 mim po q¢,=
=2,16 m/m. [asnenne *
Ha HHXHIOW JOCKY ¢= LIS
='1%(')qmax- . /u;- A S
/

Omsem: [as cBanm - /41 } ’
max M=1,78  mwx; / Y.
d =26 ca. das pocku S A
max M = 0,065 mun; /
{=4,4 ca. L

4.78. Tlomobpats ' YV TR o
KBaJpaTHOE  ceyeHue S Yoz
CTOEK U TOJMIHHY AOCOK K sapaue 4.78.

OOIMBKH AJg TOANOP-

Hoft cTenxu, H3obGpaxenHol na pucynke. CrolikH, nocrasieHHhe Yepe3
Kamaue 2 4, onupaloTCd HA JIGWHH H NOMLNEPKHBAIOTCA NOAKOCAMH,
BCIEACTBHE 4Yero Kamxaas cTolMKa MOMeT paccmaTpudBarbes kax Oanxa,



136 rl. 4. nAOCKuWi U3ruB [4.79—4.82

LMIapHUPHO omepTas B TOYkax A u B u HarpywkeHHas JaBnexueM, nepe-
JauiMMcd OT TpydTa 4epe3 ofwneky. [lpomonbHod cunoi, BO3HHKaIO-
mei B cToilkax, npexnebpeyb.

Hocku mupunolt =20 ca cunTaTh Kaxk LIAPHHUPHO OMEPTHE GajKH,
paspesaHHble Ha onopax. BuicoTa wacenu A=1,5 x. [lasiexde TpynTa
BO3pACTaET MO JMUHeHHOMY 34aKOHY OT wuyada 10 ¢, =~ 1,3 mjx. Hdo-
mycKaemoe Halnpakesue Ha pacTdAXeHHe W CXKaTue npH u3rube
[0] =100 xz/ca’.

Omsem: nsa crobxku 16X 16 cu®;, naa obwuskn f=6,25 c.u.

§ 17. Kacartenbubsie HANpsWeHusi Npu U3rHGe

4.79. Banxa npaMOyro/nbHOro MONEPeYHOro CedeHMs npojeToM 2 i,
muputoft 7,5 ¢ w Buicotoit 15 cx 1wapHupHO onepTa 10 KOHLAM.
OnpenefuTs HOpMalbHHE M KACATEJbHHIE HANPAKEHHA B TOUKE, OTCTOA-
ued Ha 5 ¢ BBePX OT HeHTPaJbHOH OCH B TONEPEYHOM CEYeHNH,
pacmosoKeHHoM na paccrofnun 75 ¢ oT jneBoHt omops., Baaka warpy-

p p weHa cocpenoroyensoft cunot 400 xe, npuio-

e g —a KEHHOH nocpelHHe mpoJieTa.
Omgem: 6=235,5 xe[en®; 1,.= 1,5 xejcn®.
— — 4.80. Tloxzofpate paamepsl mOPAMOYroMb-
L) HOTO MONEPeYHOro CeyeHUs N EPeBIHHOTO MO-
c C h 4
CTOBOro Opyca ¢ OTHOIIEHHEM CTOPOH =7
npu JNONYCKaeMbiX HANPSKEHHSX: HA pacTd-
1 EHHe M CKaTHe npu uarube [6] =100 xe/cn’
K 3agaue 4.80. M HAa CKaNbiBaHWe npu uarube |t} =25 wzfcn’.

Iponer Gpyca /=2,0 4, paccrosuHe MemAy
ocAMM  penpcoB a=1,6 . [lanenusn, nepenawiimecs Ha Gpyc oOT
KOJeC TOABMKHOTO COCTaBa 4depes peabch, P=9,8 m (cM. pucydox).

YKazanue. MpenBaprTentHei NOAGOP CeYeHHS NPOMIBOAHTCA M3 YCAOBHS
TMPOYHOCTH MO HOPMaJIbHRIM HaNpsXeHHAM B ceueHuH, rae M= My, . 3arem
nposepsercs NPOYHOCTL 3TOr0 CeYeHHs I0 KacaTenbHbIM HATIpAXKEHUHAM H B CJy-

p qae HEOdXO}IHMOCTH BBIMONAHAETCHA OKOHYaATEeJ b~
HBIH H0ﬂ60p CEeUCHHA H3 YCJ0BUA NMPOYHOCTH IO
KAaCaTeJIbHBIM HANPSIKEHUSIM.

Omgem: 2128 cu?,
L l ﬁ, J 4.81. TlomoGpate ceueHdHe ABYTaBpoO-
a z a BOH OanKH, H306pakeHHON HA PUCYHKE, NpH
K sanmaue 4.81. AONYyCKaeMbiX HANpPHXeHHAX HA PaCTAWKCHUE
M okatue npu uaruGe [6] = 1600 wx2/cau’® u
Ha cpes [1]=1000 xz/cxu*. Banka uarubaercs COCPELOTOYCHHEMI CH-

jgamy P= 20 m, =2 m 0=0,2 xn

Omesem: T Ne 33,

4.82. Bamca NpHMOYroJIbHOIC MOMEPEYHOro cedenus wHpHHod 10 ¢
W BBICOTOH 13 ¢z cBOGOZHO JIEWHT Ha IBYX ONOPAx, uMes nponet 4 x;
OHA HATPYKeHA HA JJHHE 2 ¢ CHMMETPHYHO OTHOCHTENBHO CBOEH cepe-
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JMHB PABHOMEPHO pachpeldesieHHofl Harpy3KOH WHTEHCHBHOCTBIO 2 m/i.
OnpenenuTs BeANYHHY KACATENHHOTO HATPIXEHUs B TOUKe, OTCTOALLEH
Ha 4 cM OT HMKHEH rpaHnm Oanxu ¥ Jewallelt B CEUEHHH, HAXOAALEMCH
Ha paccroguuu 09 4 oT npaBoi onopwl.

Omsem: t=15,6 re/cn’.

4.83. Onpenenuts HanGo/blune KacaTeNbHble HANPSKEHHS B ABYTAB-
poBoit Gaaxe Ne 18, cBoGoxuo oneproit na nponere 4 #; 6anka narpy-
WEeHa [0 BCEMY TPOJETY PABHOMEPHO pacnpemeneH-

HON HArpysxo#, Bbi3biBaowleHd HanGojboiee HOPManb- le— 100 —] {
HOe Hanpswenue, paBHoe 1400 we/cau’, . I S

Omgem: g=1 m|m; maxt=248 rz/cn’.

4.84. Ceyenune 6aaxu H300pPaWEHO HA PHUCYHKE.
Ot neitcteus nonepeunofl cuanl Q=6 m onpenesutb
KacaTe/bHble Hampsiwenus B Toykax A u B.

Omesem: 19 wefcu® u 207 wejcH’.

4.85. Omnpepennuts BeAHUHHY HaUGOJBUIMX Kaca-
TE/MbHWX HANPSAKeHHH B noxBepraiouiedcs H3ruby
kpyrino#t rtpybe ¢ wHapywHuM amaMmeTrpoM D —
=20 .cu u BHyTpenuum d =18 cu, ecau noneped- 10
Has cHiaa Q=06 m. -

Omsem: max t=200 rz/cnu’.

4.86. ITonepeunbie MoOCTOBHE O6pychs, COCTOS-
mue u3 OpeBeH muameTpoM d =25 cH, OTeCAHHBIX
Ha J[Ba KaHTa, HeCyT HATPY3KY, MePeAaloULyiOcs Yepe3 penbchl 0T Kolec
napoeo3a, —P==6 m (cMm. pucyrok). [Iposepurs mnpounocts Opycbes

o

200

oo™

K sagaue 4.84.

2T

b

K 3apaue 4.86.

NpH AONYCKAeMBIX Hanpswennsx Ha uaru6 (0] =100 xz/cu® u Ha ckann-
panne mpu usrube [tv]=20 xe/cau’.

Y «kazanue. MoMmeHT HHEePUUH CevyeHHUH Kpyra co CPe3aHHBIM CErMeHTOM
a* . “
Jy=§§(<p—0.25 sin 4@); cTaTHYecKHit MOMEHT MNOJNYCEUEHHS OTHOCHTENHHO LEH-
3
TpanbHO{ OCH y paBeH Sy=;1—2(l—cos’ @) [cM. aanauy 4.49].

Omeem:. max o =86 xz/cau’; maxt=18 rxz/cs’.
{
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4.87. Moxaszath HanpaBieHHe KacaTe/lpHbX HaupsHKeHWH, nepenaio-
UIMXCSl Yepe3 CTyneHyaThit paspe3d OGaJiki NPIMOYrOAbHOrO cedyedus oT
npaBoil yacTH 0a’kM Ha seByw M OOpPaTHO NMPH NOJOXKMTEJNLHOH U OTPHU-
LaTeJbHOH NONepeyHoN cwile B CEYEHHH (CM. PHCYHOK).

ud ul]
P I,
) d)
K 3apaye 4.87.

4.88. Iloctpouts smopy pacnpemesneHHst KacaTeabHHX HanpsokeHHH
N0 BHCOTE HECHMMETPHYHOrO [ABYTABPOBOTO CEYEHHs, NOKA3aHHOTO Ha
PHCYHKE, ¢ BHuMCc/IeHHeM 3Ha4YeHWH T B TOYKAX CONPSIKEHUS CTEHKH

127ns/em? 5,5 re/cn] ” i1

L Y 'V;_;'/I;;;;};Z’/I‘l‘t.l-l:yl:"
63,5 nz/cu’ gl
i
i
7
4
B 2
68 ~34 ne/cm® 3 mefeu
- ) 142 Kefem? t
2) o) &)

K sapaue 4.88.

C MOMKaMU M Ha YpoBHe HeiltTpaabHoro caod, ecau Q =12 m. Paamepu
ceyenud maHbl B sx. Tomuuna crenxku § =30 .
Pewenue. PaccTosiHHe 10 UEHTPAa TAIKECTH CEYEHMA OT OCH y, BEHIYHCIEHO
SI
no c¢opmynae zc=Ty H PaBHO z¢ == 24 cm.
MoMeHT MHepUMHM CeYeHAs OTHOCHTeNLHO HeHTpannHOR ocH y papen
Jy=35 640 cu*.
CraTnyecKye MOMENTHI CIIBHTAIOMENCA YaCTH CeYeHUs] COOTBETCTBEHHO pPaBHHL
BepxHell noaxn §,=3-36-10,5=1135 cu?
HixHell nonku S,=9-3-22,6=607 cu!;

nonycevenug S=S§,+43. 21-22—1= 607 663 = 1270 cml.

Mpu BEuMCIEnHH FOPH3OHTANBLHEIX KACATEIbHEX HANDKeHuA, ReACTBYIOmuX
BIOJb NONOK, AAst Touek [/ H 4 B HOpMYyay T BBONATCA COOTBETCTBEHHO 0,58,
u 0,5S,, a BMECTO LIHPHHLI CEYEHHS — TOJAIULHHA NOJKH.
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MMoAcueT KacATenbHbIX HANpsKeHHH B TOUKAX BHIIOMAHEH B Tabauue:

KacateabHbie HanpsxeHHd

Iinpuna | CraTHyeckuit
Ne pacn%fg::eum cepenna MoMenT T _ase Kejom?
ToYeK o bc(;) chh(al) Jyb(2)
’ 12 000.567,5
1 B BepxHeil noake 3,0 567,5 T ="35640.3 =63,5
12 000.1135
2 B crenke 3,0 1135 T, ="35640.3 — 17
12 000- 1270
3 > » 3,0 1270 T ="356a0.3 — 142
12 0600-607
4 » » 3,0 607 . ="35640.3 — 68
12 000.303,5
5 | B HHXxHelt moake 3,0 303,5 T =" 35640.3

B creHke kacaTesbHHe HanpsxeHHd HaNpaBAeHbl BEPTHKAJALHO, B MOM-
KaX — FOPU30HTalbHO —B MNPOTHBONOJOKHHE CTOPOHE. Jmiopa pacnpe-
IeleHus KacaTe/NbHHX HamnpskeHuH no ce-

EHHIO Nl HX HaMpaBlieHHe NOKA3AHH HA o ool 91
pucyHKax 6) H 8). & 7 A3
4.89. Hatitu BeauuuHy HauGOMbIIHX U H
HAauUMeHbIIINX KacaTeJdbHbIX Haﬂpﬂ)KEHHﬂ B
CTeHKe ABYTaBPOBOH GajKH, BO3HMKAKLIMX
oT nefictus nomepeunoft cuam Q=30 m. Q§
Hatitu gonwo nonepeyHoft cuaw, Bocnpu- % E’“E
HuMmaemoft crenkofi. Paamepn nonepeunoro
ceveHun Ganku B MA MOKA3aHbl HA PHCYHKE, 6124
Omsem: Tn,,= 980 xz/c.u:; 2
T,,= 098 xz/cm*; | 77 77: N
5::=0,96Q,~\/, 28,8 m. —TTin b 125 —{ i
4.90. [epessHHas 6Ganka KBaApPaTHOro K 3anaue 4.89.

Tpybuatoro ceuenus npojsetom [=3 .,
cBOGOAHO JeXalasd Ha ABYX LIADHHPHBIX OMOPAX, HArPymeHa crjoli-
Hoi Harpy3ko# ¢ =1 m/m. Pa3mepn cedenns: napyxuse 20X 20 cau?,
puytpeHHne 10X 10 cu®. Haitth Benmuuny HauGonbinX HOpManbHHX
H KACAaTeJbHHX Hampshxkenud B ceuenusx, rae Mp,, ¥
Omsgem: maxo =90 xz[ca’; maxt=10,5 xz[ca’.
4.91. Yyryanas Ganxa Tpy64aToro ceyenus, cBOGOLHO /exailas Ha
ABYX ONOPAX, HATPYKEHA JBYMA PaBHLIMH CHMMETPHYHO PACHO/IOKEHHBIMH
cunamu P =6,0 m, npunoxenHuoMu Ha paccrosiuax a= 0,7 » or onop.

max*
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rl. 4. nnocku#t H3TUB

[4.92—4.94

Haiitu HauGonpluiyio BeJMUHHY HOPMA/bHBIX H KACATENbHBIX HaNpsikeHUit
B OnacHoM ceveHnH GanxH, ecan nposier [/=3,0 .u, a pa3mepn ceyeuus

b=24 ¢m, d=20 cu
(cM. pHCYHOK).

Omsem. max ¢ =
=204 rzjcH’; maxT=
=80 xz/cu’.

4,92, CranpHaa 6Gan-
Ka 0psiMOYrofanHOro Tpyod-

YaTOro ce4vYeHHs nponaeTom '

=4 x crobopHo onepra
No KOHUAM H HarpyxeHa

JABYMA paBHEIMH  CHJa-
MH P, [0puaoweHHHMH
///44//
d ©

7

[ b —_—
K 3apaue 4.91.

fda/ K ea?

200

VL EIT VL TLfITTEy YIS IS L NS YIS
//,/l, 224 7VI I s d stV 0.7/ III%

77

a

4 H A
%7 %%
VA %
7 %
%4 | %%
% 7%
7% S %
%9 © 7%
7 N %
7 7%
2 %
7 v
1) v
B st

, 2.0 |

[ 1304 reteac?

K 3anaue 4.92.

B OIMHAKOBHIX paccroanuax ¢ = 0,5 # ot onop. Ceuenne 6ankH nokasa-
HO Ha PHCYHKe, pasMepnl Aanbl B .. Halitu Beamunny cun P us ycio-
Busl NPOYHOCTH [0 HOPMAJIbHLIM HANPMXeHHaM npu [o] = 1600 Mz/cm’

ZW Z Z / T
/ N
% /
% S %
Z A . Ao %
é Ll lllls /
e— 250 —>
Fe—— 00l —— >

K sapave 4.93.

H NOCTPOHTH 3NIOPbl HM3MEHEHHS KaCaTesbHBIX
HanpAweHU# no BHICOTE ¥ IUIMPHHE CEYeHud.

Omsem: P=20m. Amopu 1(y) 1 7T(2)

NnoKa3daHn Ha PHCYHKeE. B mecrax CONPAXEHHA
BEPTHKAJIbHBIX H
OHU JaHbl YCJOBHO.

FTOPU3OHTAJbHBIX CTEHOK

4.93. Onpexennts BeAMYMHY HauGONBIUMX

KacaTeJbHBIX Hanpsi:KeHHi,
CTEHKAaX TPSIMOYTOJABHOrO TPYGYATOro ceyenus
Gankh (cM. pHCYHOK) nOX JeHCTBHEM BepTu-

BO3HHKAIOWIUX B

KaabHOH nonepeyHoit cunn Q=24 m.

B kakoit M3 crenok

ceyeHMs KacaTe/bHbIE

HanpsixeHnusa 6ynyr

60/IbIie —B BePTHKAJALHOH MM TOPU3OHTANBHON? [TocTpouth smwopkL pac-
NPeAE/ICHNH KacaTeNbHBIX HAaNPAWEHMA [0 BHCOTE M LUMPHHE CeYeHHs,

Omsem: max 1 =395 fcz/c./u‘. BeanunHa HauGoAblIMX KacaTe/hHHX
HanpsKEHUH B FOPH3OHTAIBHHIX CTenkax Ha 30°/, Buille, YeM B BeprTH-
KaJlbHHX 10 HeHTPalbLHOMY CJOK.

4.94. Kax n3MeHHTCH OTHOMEHUE MEXAY BeJHUHHAMH TOPU3OHTAlb-
HbHIX H BEPTHKAJbHBIX KacaTeJbHHIX HanpsieHHH B ceueHun Gankmu, pac-
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CMOTPEHHOK B TpeAblAyl(e#l 3ajade, €cAM NOBEPHYTh CeyYeHue Ha 99°,
chaenas AMUHHYIO CTOPOHY €ro BLICOTOH?

Omsem: Hanbonpune kacaTe/bHble HAnpAXEHAds B BePTHKAAbHBIX
CTeHkax cedennd cranyt B 3,9 pasa Goabile, yeM B TIOPH3OHTANBHLIX
CTEHKAX.

4.95. Banka npAMOYTONbHOTO HONEPEYHOTO CeYeHH  nponeToM /= 4 x,
CROBOAHO Jlexallag Ha JABYX OMOpax, 3arpyweHa cCnjoLiHOH paBHOMEPHO
pacnpeneieHHON Harpy3koit g =4 m/n. Hafitu pennunuy Han60/BLINX
KacaTenbHBX HANpPSOKEHNH B CEYEHHH NOCpejMHe mnposnera Galnkm, eciu
pa3mepnl ceuenns 10 X 20 cx®. Tlo xakoit nnowanke 20
BOSHHUKHYT Tpy,y? 2 e oy 120

Omsem: Ty, =600 rx2/cu®. % 2

4.96. Haifitu Beanyuny HanOOAbIUAX HOPMalbHBIX ?
H KacaTeNbHHX Hanpsxenu#i B Ganke KOPHITHOrO ce-
YeHHs (CM. PUCYHOK), CBOGOILHO nexailed Ha JBYX
o110paXx M HArPYXEHHOH JBYMS COCPEAOTOYEHHMMH
cinand mo 15 m xaxnas. Hposrer Gaaxu 3 . Cunn LY /
IPH/IOKEeHs Ha PaBHHX paccrosmiax 0,3 4 or onop.
[MokasaTh pacHpeAENeHHe KacaTeNbHbX HanpsxeHnH
[0 BHCOTE W LIHpUHE cedyeHHs OGankm. K sanaue 4.96.

Omsem: Gpyy= 1380 K2[cH’, Ty, = 265 w2/ca’.

4.97. V3 ycioBHst NPOYHOCTH MO HOPMAJbHBIM HANPSWEHUAM Onpene-

JUTb FPY30NOMBEMHOCTD LIMPOKOMONOUHOIO ABYTABPA NPOJIETOM [=3un,
cBOGOJHO Jexkalero Ha ABYX onopax H 3arpy- 260 .
WEHHOTO cocpeaoToYeHHOH cunoit P, npuio- E Hg;
sweHHoll mocpenunne npoJtera. [lomcunrath Be-
MMYMHY HanGoMNbIIHX KacaTeNbHhIX HANpsKeHHH
M TMOCTPOHTL 3MIOPhl pacnpejie/ieHus Kacarellb-
HbIX HAOPAIKEHHI MO BhICOTE CTEHKH W LIHpHHE
nonok. Jlomyckaemble HanmpfxeHHs TPHHATH!
[0] = 1600 x2/ca?, [t] = 1000 we cH®.

PaaMepnl ceuyeHHsi TOKa3dnw Ha PHCYHKE
B MM.

Omsem: P=61 m; 1=700 x2/ch’.

4.98. TlocTpoHTh 30I0PH  pacOpesiesieHnd k= re—180
Kacate/bHbIX HanpsKeHuit No BHICOTE CTEHKH H K sajzaue 4.97.
LIAPHHE NONOK U OMNPEAe/HTh NONOKEHNIE LeHTPA
WarnGa HECHMMETPHYHOrO ABYTABPOBOTO CEYEHHS TOHKOCTEHHOH Ganku
NpH  CNEAYIOUIAX JaHHHX (CM. PHCYHOK): Pa3Mepul CedeHns pasHH
h=100 mx, a=40 un, b==60 un, t=>5mum, 8=6 mn. [Tonepeu-
Has cunia, NPUJAOKeHnas B uentpe wsruba, Q=1800 wx2.

ma—Tp—

fea— 120 —

A3I:ANANKLANILLEIANENANNNNNRNAN \

Lz

Pewernue. MOMEHT HHePUMH CEUEHHS OTHOCHTE/IBHO UEHTPAJbHOW OCH Y
paBeH:

- AN L 8G=D' 9 10.0,5.5°
Jy—2(a+b)t(2)+ oL —2.10.0,5-5° +

0,695 .
——12—'——300 CM
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HanGoabiune ropusoHTanbHHE HANPAXEHAS B MNONKaX y MeCT CONMpAXeHH:
HX CO CTEHKOH COOTBETCTBEHHO PaBHEI:
. Qah T Qbh
a=T 57 b=o57 ¢
2'/y 2Jy
ONIOPH KacaTe/bHbIX HaNPSKEHHH IOKa3aHh HA PUCYHKE. OTH Harnpske-
HHfl CYMMHDPYIOTCS B MOTOKH KacaTeJibHHIX YCHJHH, HampaBJeHHBIX BLOJb

K sapaue 4.98.

CTeHKH H NoJioK ceveHusi. PaBHojeflcTByiolmas BepTHKAJbLHHX YCHAMI NnpHHATA
paBHoit Q. opu30OHTaNBHBE YCHJHA B NOJKaxX:

1, Qaht,

Ta——z—raat— 4Jy H
I .. Qbht

Tb-—'E-Tbbt————ZlJy .

TakuM ofpasoM, Ha KaXxAyw Noaky npuayres yeuana T=T,—T,=
Qht (b*— a?), ofpasyone napy cua ¢ njedom i (pHCYHOK 6)).

=F
y
Ilonoxenne ueHTpa narn6Ga HafijieM H3 YCIOBHA:
Th—Q:.e=0.
Orcrona
_Th_ Kt ., .,
e——é h‘”y (b*—a?).
Moxacrasassd uudPOBEE 3HAYEHHS BeJHYHH, NOJYUHM
10%.0,5

20 Y9 ea Ay '
e= 1300 (62 —4%)=0,833 cu.

Taxk KaK oCb y ABASETCH OCHI0O CHMMETpHH, TO UeHTp #3ruba A nexur Ha
sToit och B paccroanun ¢=0,833 cu OT cepeiNHH BePTHKANbHOH CTEHKH

(em. 6.113).
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4.99. Baaka xopurHoro npodunn Ne 20e, 3awemnennas OLHHM
KOHLUOM, HarpyXeHa cOcpeioTOueHHOH cHaolt P=2,0 m, npunoxenuolt
Ha APYroM KoOHLUe.

B KkakoM DPacCTOAHHH OT LEHTPa TAXeCTH ceyeHns OGaiaku cnepyer
NPHAOKNUTE cHAy P, uToOd H36ewaTb ckpyuHBanus OGanxu? Kaxue npu
STOM BO3HUKHYT HaHOO/bIINE HOPMA/bHble M KacaTenbHble HANPSKEeHUs
B OMACHOM ce4yeHHH O6anku, ecan uposer ee [/=1,2 u. Ceuenne pac-
CMAaTPUBATh KaK COCTOSL[EE H3 NPSIMOYTO/NbHHKOB.

Omeem: Cuny cnelyeT NPUAOKHTb B IEHTPEe H3rHOa, OTCTOALLEM OT
LleHTPa TSXKECTH CeYeHHs B PacCTOSNHHM Y, =—35,12 c#; maxo=
= 1440 x2fcnu®; max v =220 xz/cn’.

§ 18. Moxnas nposepka MPOYHOCTH GanoK

4.100. ITpoussectu MOJHYH NPOBEPKY MPOYHOCTH Galkn ABYTaBPO-
Boro cedenus (I Ne 33, TOCT 8239—56) no 3-# TeOpHH NPOYHOCTH.

a P =Imﬂ P a
I ITITIII I IR RIIETXIIINTNTIRN) 4
o o
S I=2M ” y P

Eé [ oo = Q2u 1~ 4
S g
‘ [ Ly y <
13 Ll

a) d)

K sapaue 4.100.

Banka 3arpyxeHa PaBHOMEPHO pacmpeneneHHol Harpyskolt ¢=1 m/M
M ABYMSl COCPELOTOUYEHHHMH cHnaMi P=20 m, NPHNOKEHHLMH B PaBHHX
paccrosuusx ot onop no a=0,2 4 (cM. pucynok). [lponer 6ankn =2 a,
Jlonyckaemble  HanpsieHUs MPHUAATb: Ha PpacTAKeHHe M CxaTHe
[0] = 1600 xz/cu®, na cpes [v]=1050 xz/ck®. Ceuenne GankH MOKHO
CXeMaTU3HPOBATb, PACCMATPUBas €ro COCTOSIIHM M3 MNPAMOYTO/NbLHUKOB

(puc. 6).

Pewenue. dmioput Q u M muzobpamenet Ha puc. a). Qmax=21 m;
Mpax=4,5 mu. PasMepbl CeueHHH H FeOMETPHYECKHE ere XapaKTepHCTHKH (cm.
mpHJOKeHHe, Ta6a. 3) COOTBETCTBEHHO PaBHBL

h=33cm; b=14cm; t=1,12cm; §=0,7 cu; ./y=9840 cm?;
Wy=597 cm?; Smay =339 ca,
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a)[IpoBeprxa Mo HOPMAaNbHLIM HANPAXEHN S M NPOUIBOAUTCS
ANl TOYeK OmacHOro ceveuHa (rae M= My,,), HanGonee ypaneHHHIX OT Heli-
TpPaNbHOH OCH:

My 4,5-10%
Omax = —py b = —-——— =755 gz 'cm?
v, 597 ! ‘
B paccMaTpuBaeMOM CeueHMM MMeeTcs HSJHWHHH  3anac  NpOYHOCTH
1600—755 o
Ak:w—--100=53/;. OjHaKO NMOKa He BLINONNEHBl ADPYFHE NpPOBEPKH,

enle Hesb3si CYAHTH O NMPOYHOCTH 6anNKH B LieJOM.

G6) [Iposepkano KacaTeJdbHBHM HAaNPSAXKEHUAM B CEUEHHH
6ankn Hap onopoit (rie Q = Qy,x) NPOH3BOAMTCA [I/A TOYeK HeilTpasbHOro
cnos no ¢opmy.ae JKypasckoro:

QmaxSmax__ 21000-339
Tmax =TT 984007

Jlnd 3THX TOYeK 3amac NPOYHOCTH TOJBKO HeMHOTHM Goablue 1%.

B) [IpoBepKa mo rnaBHLIM HANMPAXKEHHU 1M NPOU3BOLHTCA ANs
TOUeK, I'le 0 H T HMeloT 6OJbLIHE 3HAUEHHA, T. €. Al% TOTO ceueHud OanKH,
rie M u Q pmocratouHo BenMKH. TakHe ceueHMs HMelOTCS NOJL CcHaaMH P, rie
Q=20,8m, a M=4,2 mu, onacHeEIMH TOYKAMH B 3THX CEUEHMNX §BAAIOTCA
TOUKH ¢; H C,, NPHHAAJeXKAIHE CTeHKe JBYTaBpa H pacnoOjIOXKeHHEIE Y MecT
CONpsiKeHHA ee C MNoJKaMH. B 3THX Toukax KaK HOpMaJbHBle, TaKk H Kaca-
TeJibHEle HaNpAXKeHHA (B 3aBHCHMOCTH OT KOTOPBIX BHUMCJSIOTCH IJ1aBHBI@ Ha-
DPAXeHHs 0, H O4) ONIH3KM MO BeJHuMHe K HAaHGOJBIUMM B 9TOM CEueHHH.

3aMeTHM, uTO TOPH3OHTaJbHEHE KacaTeJbHHE HaNpPAXKEHHA B NOJKAaX Npo-
CbHJIﬂ, rje J HEeCKOJbKO BHIHE, 3aBE€J0MO 3HAYHTEJLHO MeHbIlue, UeM B TOY-
Kax «C» crenxH. ITosToMy NpoBepka NpPOYHOCTH AJs TO4YeK, NpPHHANJIEKALLEX
NnOoNKaM, H3JIHIIHA.

YcnoBre NPOYHOCTH IO TeOPHH HaHGONBIIMX KAacaTeJbHHIX HaNpsikeHHi
(3-2 TeopHsA) Ay NIOCKOTO HANDPHKEHHOTO COCTOSIHAA NpH H3arH6e HMeeT BHA

Opacu= Vot (o],

= 1035 Kefcmu? < 1050 kefcu?.

rpe
M, QSs¢
6=0,=—f 0 T=T,=—2,
¢ Jy ¢ Jyﬁ
3necw:

paccTofinde OT HeHTpanbHOM OcH y A0 TOUKH C

20_7__—2 == 15,4 cm;
CTaTH4eCKHHA MOMEHT MNowWajiu NOJKH, PAcnoJOKeHHOHR BHwe Touku C,,
h—t 33—1,12
& —_ . ? o~
Sy—th—H 1,12 5 = 250 ems.

BenuunHe BOPManbHBIX H KacaTeJbHLIX HAanpsiKeHHH B Touke C, BXOASIHe
B pacuetHYyio dopmyany, 6yAyT:

M.z, 4,2.10°
O, = L= 122 15,4 =656 kejcu?,
¢ Jy 9840
Q-S°  20800-250
Te="1% —_—_—m=752 Kefem?.
y ,

Ilocne MOACTAHOBKH MOJAYuHM
Opacn=V 02+ 412 =1/ 6562 4 4.7522 — 1640 xzjem?® > 1600.
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B paccmarpHBaeMHX TOYKax CeYeHHst NOJNYHeHO NepeHampsaXenne, COCTaBJAlO-
1640 — 1600
1600

flponspeneHHass TpoBepKka NPOYHOCTH MOKa3plBaeT, 4To Mpoduap 6Ganku
BH6paH «B o0pea», XOTH BeAMYMHA HAaHGOJBIIMX HOPMAasbHBIX HaNpaMeHHi
B XKpaBHHX BOJIOKHAX ONACHOTO CEUeHHs CPABHUTENbHO HeBEJHKa.

mee Ak= +100=2,56%, uro momycTHMO.

4.101. Ilono6paTts cevyeHue Ganku ABYTABPOBOrO NPOQUIA H NPOU3-
BECTH [MOJHYW NPOBEPKY MPOYHOCTH 0OPH CAEAYIOUIHX JaHHBIX (CcM.
PHCYHOK):

P=20m;, a=03wux; [=3,0ux
[0] = 1600 x2/cu®; (1] = 1000 xz/cn’.

Bocnoab3oBaThcs 3HEPreTHYECKOM TeopHell npoYHOCTH.

P P
I‘aal a
y
f £ >
K sapaue 4.101.
Omsem: 1 Ne 33; 0, =1010 x2/cu®; T,,, =985 k2/ch’®; 0ppeq=

= 1570 xe/cu’.

4.102. banka nponeroM /=6 #, CBOBOAHO Jexaulass HaA ABYX ONO-
pax, 3arpy;eHa YeThipbMA OXMHAKOBEIMH CHMMETPHUYHO PacnoO/OKEHHKIMH
cunamp P=16 m (cM. pucynok). IlopoGpath ceyeHue Ganky H3 JBYX
WIBE/INIEPOB, YLOBAETBOPAIOLLEE YCAOBUAM INPOYHOCTH [O HOPMAaJbHEIM

p )P py »

) 1=8m
K 3apaue 4.102.

KacaTe/JIbHbBIM U [JIaBHBIM HANPAXCHUAM, €CIH PacCTOsAHHE MEWAY CHJaMn
a=0,5x, a nomyckaemue Hanpshkenus npuuate [¢] = 1600 x2/cu® u
[t] =800 wxe/cx®. BocnonbsopaThe 3- TeopHel NMPOYHOCTH.

Omeem: [Ba wmeanepa Ne 40,

4.103. [dsyraBpoBasi Ganka, CBODOAKO Jlexawlas Ha ABYX OMOpPax,
Harpyxena cunofl P, npunoxexuod nocpennse npoaera. [Ipn Kakom
nponete [ BenMYMHa HAMOOJbIMIMX HOPMANbHHX HANPAKEHMH B OMACHOM

M
CEHYEHHH O, = v‘;“‘ GyaeT paBHa BeJNHYMHE T/IABHOTO HAlPAKEHHA O,



146 r1. 4. WIOCKUH H3THB M4.104—4.105

B TOYKE CONPAWEHH CTEHKH ¢ noakoft Toro we ceuenud? Ceyeune
Gankn | No 24a.

Omesem: l=—is—__
8 V 2ni
4.104. TlocTpouTh 3MIOPH PacnpeLeNeHds HOPMANBHBIX, KACATeNbHHX

¥ TJABHHX HANPSWEHH N0 BHCOTE ABYyTaBpoBoro npoduns N 33 mas
cedeHus noa cuaod P no manrnM 3anauu 4.100.

= 147 cxu.

—///7) 25 —
72 % 492
704
Vi3 48

a) 0)
) K sagaue 4.104.

Yxazanue. Tar Kax
a o\?
=g+ 1/(7) e

TO Noc/ie TOCTPOEHHA 3MIOP ¢ H T (B ONHOM MacuitaGe) MOXHO MOJNYYHTBL ANSK
KaxXAoll TOYKH BEJHUHHY O,, PACCMATPHRAfl €e KaK CYMMY KaTeTa M THIIOTEHY3H
NPAMOYroJbHoro Tpeyroabiuka ODC, KaTeTh KOTOPOr0 COOTBETCTBEHHO PpaBHH

S _oCuv=0D (puc. a).

-/ (e

B TMOJIOXKEHHE CA, NONYYHM BENHYHHY Oy. TouHo Tak xe CTPOHTCHA H 3MI0pa

o
O,, A5 4dero runotenysy CD ciepyer BuuecTb Hu3 3 » T. € Da3BePHYTH B
apyryo ctopory (CB). Dniopul KacaTeNbHbLIX H TJABHLBIX HANPAXKEHHH N0 BH-
COTe TONOK ClelyeT CYHTaTb YCJOBHBIMH.

PassepHyB rHnoteHy3sy

Omegem: cMm, pucyHok 6).

4.105. PyxkoBoacTteysach TtpeTbell TeopHefi NPOYHOCTH, TPOH3RECTH
NOMHYI0 TPOBEPKY MPOYHOCTH 6Gankd TpyGuaToro NMPAMOYFONBHOLQ ceve-
HHSL ¢ HApYxHbiMM pasmepamu 24 X 20 ¢ u BHyTpeHHUMH— 20 X 18 cu
(cM. pucynox k 3amade 4.92), ecau u3ruOaoOWMH MOMEHT B OMacHOM
ceyeHun Oankn paBen M=90 m#u, a nonepeunas cuna Q=20 m.
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B K4KHX TOUKAX CEUEHHs PacueTHOE HANPAKEHHe NOAYIHT HaHGObIIEE
anauedne? Kaxoma memyuuHa rAaBHEIX HaTNpsikeHHH B 9THX TOYKax?

Omgem: B Touxax ropHIOHTanhHOM CTEHKH TPYOGHW OKOMO MECT cO-
NpAMKEHNA €€ ¢ BePTHKAJAbHLIMH CTeHKaMH.

6, = 1580 rzfcr®;
0,=—60 xzjcn’.

4.106. Touxocrennaa Oajka ABYTaBpPOBOrOo CeYeHHd TOJABEpraercst
nu3ru6y B BepTHKaJbHOH NJOCKOCTH. QOnpejeanTbh BeAHYHHY TF/IaBHLIX
HanpsokeHU# B ONMaCHHIX TOYKAaX CTEHKH H
NoaKH, ecnu warnbaiounil MOMEHT B ceue-
Hau M=800 xem, a nomepeunas CHiaA
Q=3600 «2.

Paamepu ceyeHud NMOKAa3aHbl HA PHCYHKE
B MM.

Omaem: B nonke o©,=1515 xz/cH®;

g, =— 45 rkz/cH’.
B crenke 0,=1580 »
0,=—250 »

4.107. ﬂBYTﬂBpOBa;l 6anka Ne 36,
CBOBOAHO /exalllas Ha ABYX Onopax, Haru-
6aeTcd COCPENOTOYEHHOR cuaoh P=12 m, K sapave. 4.106.
NPHIOKEHHON mnocpelHHe mnpoJjeTa OGanky,

I=4 n (cM. pucyHok). HaftTm BeanuuHy wopmasjbHnX H KacaTeabHLIX

K 3apaue 4.107.

HATIpSKEHNH Mo NJOLIAAKE, HAKIOHeHHOH Ha yron ¢ =35° K ocH GankH,
B TOYKE ¢ ONaCHOrO CeYeHHA mrl, B3ATOH HA YETREPTH BHICOTH OT OCH
Ganku neBee cuibl P.

Omsem: o©,=810 w2[cmu®; 7,=235 xelcu’; 0,=873 xez[cu’;
0,=63 r2jcau’; a=7T0% 0q=46x2/c#’; To =259 wz[cn®.

4.108. Banxa anytaeposoro cevenna (I Ne 24a), csoGonno newa-
mAas Ha ABYX ONOPax, MCOLITHIBAeTCA Ha H3THG CHAOH, nprKJIambiBaeMoi
nocpesiHe NposeTa paBHbIMH cTynewamn AP=4 m,

TeH30METpH, PacloOOXEHHHE JeBee OMNacHOro CevyeHHs B TOUKax
ocn 6adkm noj yraom 45° K ocH, AAKOT CpeAHee NPHPAleHHE OTCYETOR
(cooTBETCTBYIOLIEE CTYN@HH HArpy3xu) AA=2,61 un. basza Tesaomer-
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poB b=20 mm, xoapduunent ypenuyenus k=1200. Ilpusumas 3Ha-
yenne Moayas ynpyroctu E & 2-10° xz/cu®, nafitu Benmuuny xo3ddu-
unenta [lyaccoma matepuana W.

Ykasarnue. OTHOCHTE/ILHOE YJHHEHHE BOJIOKHA, H3MepeHHOE TEeH30MeTPOM,

e=24
kb *
C npyrofi CTOPOHH, 5TO YAJHHEHHe, ONpelenfseMOe H3 YCMOBHS YHCTOTO
CABMTa uepe3s [JaBHHE HANPSKEHHs (0, =—-0,=T), Bupaxaercd Gopumyoi
g, 0, T

345=E—'PE—‘E‘(1+H)-
Omegem: p = 0,3.

4.109. Baaxa nByrtaepomoro cewennsi ([ N 27), sauiemaenHas
OdHHM KOHLOM M HATPYXEHHAs culofi P=05 m na JApyrom Kosue, Hecer

p
Y J 2 3 q
= &L’.L&QA—J.—.%
iC, C
toE
o ] ] 1
T ] 12 ]
| 1

K sapaue 4.109.

CIUIOIIHYIO HATPY3KYy ¢ =2 m[# no Beelt nanne /=1 4. IMoctponth
TPAGKTOPHIO  HauGOoJAbUIErO0 TJaBHOTO HAampshKeHHd ¢,, [POXOAAULYIO
gepe3 Touky C 34alEeM/ICHHOTO CEYEHHS Y MECTa CONpPiMeHH CTEHKH ¢
NOAKOM.

Ykasanue. TocTponts amopet Q u M. 3areM NOACHHTAThL G H T B 33JaHHOH
Touke C M HAATH BeJHYHHY M HANpPABJeHHe [NABHOTO HANDSXKEHHA 0, B 3Toil
touke. HaMeTuTp 0o OauHe GankH ueThipe-NSTh MPOMEXKYTOUHBIX CEUEHHH, ANH
KOTOpPBIX HaitTH sHadenuss Q u M. TlpofosKHB Rafifiennoe B Touke C Hanpas-
JeHHe 0, A0 BCTpeyH C cevyenneM I—I (Touka C,) BHIUHCIHT O H T LS 3TOit
TOYKA H, ONpPEJe/HB HalpaBjieHHe TJIABHOTO HANPAKEHHS Oc¢y, MPORONINKHUTL €ro

A0 mNepeceueHdst ¢ ceyesueM 2—2 u T. A. B noayueHHYH JOMaHYW JHHHIO
BIIHCATh MJAABHYK KPUBYIO.

4.110. Mo nmanHeM ppeanayuleil 3alayd MOCTPOHTH TPAEKTOPHIO
[JIABHOTO CHHMAIOLLETO HAOPAMEHHA O, NPOXONALLYId 4Yeped  TOouKY
nepeceueHns HeHTPANbHOTO Cl0d C JHHMell 8—3, mposeneHHo#t B cpel-
HeM cedeHHH Oa/kH.

§ 19. Pacyer cocTasHbix 6ajoK

4,111, [ns ycuienus AByTaBpoBoi Oanku Ne 65 K mOJKaMm €€ mpH-
BAPHBAIOTCS IBA rOPH3OHTanbHex ancta 240 x 20 ma. Tlpn monyckae-
MOM HAMpsikeHHH Ha cpe3 mma [t,]=900 xz/cu® onpepeants HeoOxo-
AUMYIO BICOTY KATeTa CBAPHHEIX LIBOB (CINIOWIHHX MO AnnHEe Gank), ecid
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nonepeunas cuta Q=80 m. Halitn rakxe BenuuHMHy HauOOMBUIMX Kaca-
TEJIBHLIX Hanpmxemm B CTE€HKE YCW/JEHHOro JaAByTaBpa,

Omsem: t ~ 5 mam; max tv=1090 xe/can’,

4.112. TlpoBepurbp NPOYHOCTH nNOMEpevyHOit CBAPHOW Oanku MoOCTa,
¢BOGOAHO AeWalEd Ha ABYX ONOPAX M HArpyKeHHOW CRJACHUIHON paBHO-
MepHO pAacnpefeNeHnolt Harpyakod ¢ =4 m/au v aBy-

MA COCPENOTOUEHHBIMU CHTaMu P =48 m, npuioxei- 0 %}
HBIMH HA PABHBIX PACCTOAHUAX OT onop a==1 . [Iponer e
Gankn [=8,0 .#. CeueHne nOK43aHO RAa PHCYHKE.
Pasmepn maHnul 8 #¢. KaTeTh 1IBOB paBHH £ =5 ML,
Honyckaemue HanpsyweHust NMPUHSATL Ha PACTAXKEHHE
n ckate 0] =1600 wz/cu®, na cpes 0CHOBHOrO
MeTa/la ¥ CBAPHHIX WIBOB [T]-— 1000 xzjcu’.

0
&
800

Pewenue, TlocTpous anopet M 1 Q, Haxoanm:
max M =80 mm; max Q =64 m.

0
B ceuenun nox cunoii M, =62 mm; Q,=60 m. >
MOMEHT WHepUHM M MOMEHT CONPOTHBAEHHS Cceye-
HHA OTHOCHTEJLHO HEHATpPanbHOH OCH Y
1,80? 24.21 ‘%L
— 2\~ 1. = ===
Jy o —}—2( +242.41 ) 214 000 cu*; L——249 |
w/y=2144300___5100 oMl K aapmaue 4.112¢

CraTHyecKHe MOMEHTH OTHOCHTENBHO OCH Y: 8) 0AHOI U3 nofok S;=2-24-41=
= 1970 ¢m®; 6) nonycedeHus S= 19704 1.40-20=2770 cm?.

TpoBepka MPOYHOCTH CEYEHHUH
a) TO HOPMAaJbHRHM HaNpAXKEeHHHM:

max M  80.10%
max ¢ =—p—= W—IMO Kelem? < 1600;

6) Mo KacaTeNbHBM HAaNPpAXEHHN AM:

_ QSmay_ 64000.2770 . .
maxtT= Jy(S = 574000-1 =828 kejen? < 1000;

B) IO IMTaBHHM HaNpsAXeHWSM Ha YPOBHe HOSCHHIX MBOB B Ce-
YeHMH MOJ CHJOH.
CocTasasiouie HaNPAXKEHAA PABHBL

Q.S,_ 60000-1970
2. — =
: = 1160 kecm®; T¢= J,8 7 214000-1

=552 xejem?,

PacueTHoe HanpfAXeHHe NO SHEpreTHYECKOH TEOPHH NMPOYHOCTH

~V/ ok 1312 = 1/ 1160 1 3-5522 = 1510 xejen® < 1600 k2 /o,
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lMMpoBepka NPOYHOCTH CBAPHE X WBOB
Han6onsiuas cxpuraroman cuia, Npuxogsamascs Ha 1 nos. cM JJIHHEL IIBOB,

N="F="Zmo0 =50+

Inomans cevenns ABYX WBOB, MpPeNsTCTBYIOMHMX CABHTY TOJIKH,
Fy=2.0,7t:6=1,4.0,5-1=0,7 cm®.

Hanpsxenuue B marepuane wsa
N QS e 590

’[’az—=

= =84 e 2 2_
F,  J-2.0/7t-e 0,7 840 «e/cm® < 1000 k2fem

Bce npoBepkH MPOYHOCTH YHLOBNETBOPEHBI.

4.113. Banka nposetrom /=6 4, CBOGONHO Jexamias Ha ABYX OIO0-
Pax, COCTOMT M3 ABYX mBedaepoB N 24, yCHNIEHHHIX JBYMA JIHCTAMH
12 % 300 mme, npuknenaHHHMU K nojkam (cM. pucyHOK). Kakue cunm P
MOXKHO TNPHJIOWHTb Ha PaBHHX paccToanugx ot1 omnop a= 0,1/, yTobm
HauGo/IbUIMe HOPMATIbHLIE HANIPKEHHA He npeB3ouuiu [6] = 1600 xz/cu®?
Kako#t wanGonbuinti mar e 3saknenok aumamerpoM d =23 MM MOKHO

} b
; N t 178
Ll ] ! / J L otld
| < =
)
_,»...—I__. u ‘y (Q“\ |
|
Wy I g 3
) 7
- /]| N \
0 —— s | 12
K 3apaue 4.113. K 3apaue 4.114. K sapaue 4.115.

OyjieT NPpUHATL MO YCJOBHIO MPOYHOCTH Ha CPe3 mpH [t] = 1000 xelcn®?

Omsem: P=29 m; e=110 mn.

4.114. I'nasuble GaJKn BpeMeHHOro MocTa mpoletoM [=11,5 x,
cocTofwme U3 AByX AByTaBpoB Ne 60, pacmonoweHHHX OAHH Hal Apy-
THM M CK/GMAHHBIX MOJKaMH, PACCUMTAHB HAa H3ruG PasHOMEPHO pacmpe-
JeNieHHOM HArPy3KOH g NPy KoNyckaeMuX Hampsxkenusx (6] = 1650 wz/cu?.
Onpegenuts  HanGONBIIMA JONMYCTHMHH AT  3aKJAENOK JAHAMETPOM
d=23 mx N0 yCIOBMIO MPOYHOCTH Ha cpe3, ecan [t] =900 Kelen®.
Omgem: e=19,8 ~ 20 cm.
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4.115. CpaBHATH TPY30NOABEMHOCTh COCTAaBHO# 6ankn u3 ABYX ABY-
TagpoB Ne 60 (cM. PHCYHOK K mnpeiBbAylieH 3daaaye) ¢ rpy3onoibem-
HOCTBIO CRApHOH GalKi, BCEe pa3MepH KOTOPOH (BHICOTA, WIMPHHA ¥ TOJ-
LMHA NOJA0K H CTEHKH) BHOPAHb COOTBETCTBEHHO
pPaBHEIMH pasMepam Gaaku 3amauu 4.14, Cpas-
HHTh TaKxke Beca 3THX 6aloK.

Omegem: T'py30M0abeMHOCTs 6alKH H3 ABYX
AByTaBpoB Ha 2°/ Buiwe, a Bec Ha 34°/
Goablle, YeM CBapHOH.

4,116. Haillth BeaMyMHY CHBHCAIOILETO
yCHIuA, MOpuxonsuierocs Ha OAHY 3aK/enKy
PenbcOBOrO MAaKeTa, JexXaulero Ha AByX Oonopax
H HeCyllero CHJIOLIHYI0 PABHOMEPHO pacnpere-
NEHHYI0 Harpysky ¢=1,8 m/x.

[Taket cocToMT M3 ABYX penbcoB THHA la, K 3amaue 4.116.
CKJlenaHHHX mofowsami. Ilnomaab ceveHus
peanca F=55,6 cu®, Bucota h=140 mxu, paccTOAHHE OT MOAOIIBH IO
LEHTPA TAKECTH CedeHHs pelbca 2,=0693,6 #M; MOMEHT HHepuUHM ceue-
HUSL PelbCa OTHOCHTENRHO WEHTpaZbHOH ocH y, paBen J,= 1476 ca’.
IMponer Gankn [ = 6,5 4, war 3axienock e = 150.xn. OnpeneauTb TaKwe
BEJHYHHY HauO0AbIUHX HOPMAJIBHBIX HATIPSKEHHH.

Omsem: N =2 m; 0,,= 1590 rz/cru’.

4.117. Banka xopo6GuaTOro COCTaBHOTO CEUEHWd, CKJenaHHaa H3
micros 10 x 600 mu u yroakos 75 X 75 X 8 mm (cMm. pucyHok), pado-

$23
7

TS  FIETGAIIITI S SISTEI TS &AL WSS e
7 - cel o

=

7T r s SIS IEIERI T Y S TR O,

AT PRSI

& (\\

e s st s

75575

s S AT IS I IS OTITISHT IS

Ny

4
7
%
3 Ty war
A rerrrrrrrrrrrrrrrr )

10

| 600 }
K aanaue 4.117.

Taet Ha M3ru6 B BepTHKajabHOB munockoctH, Harnbaromuid MoMeHT B
omacHoM ceuenun M= 80 mu, nonepeunas cuna Q=48 m. IlpoBepurh
NPOUHOCTh CeYeHWs TPH AOMYCKAEMHX Hanpswenusx [0]=1600 wz/ci’
n [t]=1000 rzfcn’.
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Ocnabrenne ceuenns 3akNeMOYHHIMH OTBEPCTHAMH mpuHaATh 15°/.

Omeem: Jgy o =183 600 cu*; max 6=1590 wz/cu* = 1600;
max 1= 442 r2/cu’ << 1000.

4.118. Jlnq ceuewns, H306paXeHHOr0 HA pHCYHKE K 3ajave 4.117,
MPOBEPHTH MPOUHOCTh FOPHIOHTANBHLIX TMOACHHX 3aKJAENOK AHAMETPOM
d=23 mm Ha cpe3 W CMATHE MPH JNONYCKAEMBIX HANPSKEHUAX It]=
=1000 x2/c.u® u [0,,] = 2800 x2/cu®, eciu war saxnenox a =120 m.u,
nonepeyHas cuna Q=48 m,

CpaBHuTh TaKKe BeAMYHHY CABHTAIOUIMX YCHAMH, APHXOAALLAXCA HA
TOPH3OHTA/ILHLIE W BEPTHKANbHHE 3aK/IEMKH,
COeTHHAIOLINE YTOAKH CO CTEHKOH M C NOAKaMH
cedenus.

Omsem: =935 kz[cu® << 1000; o, =
=2100 kz/cn® << 2800;

Trop: Taep, = 1,35.
4.119. IlpoBepuTb NPOYHOCTL ABYTABPOBOH

t_. §§lg\] knenaHolt Ganku mponeroM /= 12 x, newauie

Ha JBYX OMNOpax M HATPYMeHHOH MAThIO cocpe-
ZOTOYEHHHIMH culaMi P= 23 m, CHMMeTPHYHO
PacmOMOMEHHBIMH 4epe3 Kaxane ABA MeTpa

460

§,j_ no anude Gaaku. CoGcTBenHniEl pec Ganku
LLQ npuiumaercs ¢=0,4 ‘m/mu. Ceuenne 6Gankn
[__,2 ¥ coctowt W3 crenkm (muer 12 x 1350 mm),
- nosicHuIX yroJxos 140 x 140 x 12 n noaox —

K 3agaue 4.119. Kaxcaas w3 pByx JauctoB 10 X 350 wum

(cM. pucynok). Ilar sakaenox e= 130 mu,
auamerp d=20 .mm. [JonyckaeMble HaNpSKeHUs [PUHATH [0’] =
= 1400 x2z/cn®; [t] =800 xz/cH*® n [0,,] = 2400 r2/cu’.

¥kasanue. Cuntath ocnaGienue Kakaoro yronka ABYMs 3aKJeNKAMH — Bep-

THKAJbHON M TOPH30HTANbLHOI, a Kamaok HOJIKH —JBYM® BepTHKAJBHBIMH 3a-
KJEenKaMH .

Omgem: My, =232,2 mm; Q=649 m; Jy ==1430000 ca*;
Jyerro = 1352400 ca*; o, = 1200 r2/ca’;
Tmay = 440 K2[cH®; T =840 x2/cu’; o, = 2200 x2/cu’.
4.120. [TonoGpath cedenne ABYTaBpOBOH cBapHOH Ganku (cM. cXemy),
Jewallell Ha JABYX ONOpax ¥ 3arpyxeHHOH UYETHLIPbMA CHMMETPHYHO

lp PP lp
AL_z 2 2—»[’%»

7
K a3anaue 4.120.

pacnonoxenubiMu  cunamu P=24 m. Ilponer Ganku [=7 m. Pa3uepn
Ha prcynwxe B Metpax. Jlomyckaemble HANpskeHna Ha  pacTskedie
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u cxarue npu uarnGe [o]=1400 wxez/c#’; Ha cpe3 OCHOBHOTO Merania

[t] = 1000 wz/c#u? Ha cpe3 meraina mmBoB [T,] =800 rezfcau’.

Ykazanue. Tlogpobunie ykasauus cM. B rnase XVI kypca. Buicora cTeHKR

MOXeT GHITh Ha3HAaueHa B NMpefenax ot no smnupuueckoll dopmyne

ERat

h=13VWV+15VW
(rne W B cu®).

TouwMHA CTEHKM N0 YCJOBHIO YCTOHUYHBOCTH RoJKHA ObITH He MeHee

Vi
6= 195 cM.
IInpuHa MONOK MPHHHMAETCS
b=0,25h—+ 0,41,

Ho He Gonee Tpuauatd ToawuH. ToNuMHA Xe HX noa6GHpaeTcA Tak, YTOOLI
NOJyYHTh HeoOXOZHMBlHi MOMEHT COTPOTHBJEHHS CEYEHHR.

3ajaBmuch pasMepaMu ceueHHd, NPOH3BOAMM MPOBEPKY €ro MPO4HOCTH
(cm. sapauy 4.112). Bciu OTKJOHEHHS OT JAONYCKAEMBIX HaNpPsMKEHHH NPEBHICAT
4+ 5%, pasMephl ceuedusl clefyeT COOTBeTCTBEHHO YBeJMUHTb HJH YMEHBIIHTb,
yTO Mpolle BCEro cienaTb MyTeM HM3MEHeHHs UIHPHHBI ToJoK. Beicota Karera
IIBa ONpeJeNsieTcs M3 pacyeTa Ha cpes

QS,
%= 1ari-

4.121. JlepeBsnnan cocraBHasg 0ajKa COCTOHT H3 JABYX COCHOBHIX
6pycbes cevenuem 20 X 24 cu?, cpa-
34HHBIX MEXAYy CcOB0H ¢ TOMOLUbIO
COCHOBBIX K€ KOJIOJ0K MPSMOYyro/b-
HOTO ceyenud H GOATOB (cM. pucy-

% o

nok). banka cBo60IHO JexUT HA g“
ABYX OMOPax M HATPy:KeHa cocpelo- § <3
ToYeHHO# cunoh P=6 m, npuio-

wexHolt nmocpeauHe npoaera. Vlpo- J

aetr 6aaku /=6,0 m. Onpenenutrb
HEOOXOAHMBIE DPA3MepH W YHUCJIO
KOMOJ0K, €CAH AONYCKAaeMOe Hanpsl-
WeHue Ha CMATHE COCHH BAOJb K 3apaue 4.121.
ponokoH [0.]=T70 xz/cu’, a mna
ckanupanue [t]=12 kz{ca’. Tlpunaro cyntath, 4TO GOATH CABATY
He NPengTCTRYIOT.

Omsem: a ~ 45 cau; ¢=17,5 cu; n=~ 14 wr.

4.122, Onpesennth HeOGXOANMble Pa3Mepn M uMCA0 AYBOBHIX LIMO-
HOK A/ DPOroHa BPEMEHHOTO MOCTa mnpoieToM [=6 4, COCTORAILErD

U3 Tpex OpeBeH, OTeCAaHHHIX HA IBa KaHTa M CBA3aHHHX MeXAy coboit
G6ontamMu d =16 #n W WHNOHKaMHU (CM. PHCYHOK).®
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Huamerp OpeBen 22 c, TonwmHa crecansoro rop6mas 2,5 ci.

Mnowane ceuenns oamoro Gpesna F,=390 cx*, MoOMeHT HHepuuu

A
»i?&

K sapaue 4.122.

Jy=8800 cu'. Harpyska ¢=1,1m/%. Taybuny mpesku wmmoHKu
npuuath dy, =3 cH.
I[Tposeputh Takme NMPOYHOCTH MPOrOHA MpH yueTe ocnaGieHHs ceye-
HHAI GONTOBHIM OTBEPCTHEM.
JlonyckaeMbe HaNpsweHHs NPHHATh:
a) Ans MaTepuana Gasaku
Ha pacTsxeHue M CxaTHe npu uarube [0] =80 xz/cu®’);
HA CMATHE BAOJb BONOKOH [0 ]=T70 rz/ca’;
Ha CKaJblBaHHe BAOJAb BOJOKOH [T]=12 K2/cam’;
6) nns MarTepuana HIMOHKH:
Ha CMATHE momepek BOMOKOH [0, ]=50 re/cu®;
Ha CKaJLBaHME TONepeK BOMOKoH (T, ]=10 xz/cu’.
Omeem: n=18 mr.; ¢=15 cu; 0=>54 Kz/ca’.

') OcHoBHOE JONMYCKAaEMOE HAaNPSKEHHE CHHXKEHO, TAK KaK cocTaBHas Gasika
paforaeT xyxe UeJbLHOH BCAeACTBHE HeHM3GeMHHIX CABHIOB OAHOrO 6pyca mno
ApYromy.



TTABA S

ONPEJEJEHUE AE®OPMALIMA NMPH U3TUBE
U PACYET CTATUYECKM HEOMPEIEJUMBIX CUCTEM

§ 20. Ananutngeckuit cnoco6 ompenenerus Aedopmanuit

5.1. CranpHas nnueftka nposetom /=1 4 NPAMOYroJbHOro nore.
peuyHoro ceuedud 9 X 60 mu usruGaercs AByMS NapaMu CHJA € MOMEH-
TaMu M, =100 x2cH, TPHIOKEHHHMH 0 KOHIAM (CM. PHCYHOK). Ycera-
HOBHTb, TNO Kakol KPHUBOH COrHETCH

audeiika. Hailtu wauGonpmét yron ¢
TIOBOPOTA CEYeHHs W HauGo/bIuul npo- /1 \
ru6 JuHeHKH, y ’»{9
Pewenue. 3HaueHust YrjaoBHX H JNH- / "/ \
\

HelHbLIX DepeMemennii 0 U f MBI MONYUUM o
NMyTeM HHTErpHPOBAHHS NPHENHKEHHOTO I

nHGEePEHNHANLHOTO YpaBHeHHs H30THY- M) M,
TOH OcH 2
Ely' =M (x)=M,. n 4

[ponHTerpuposaB ABaXKAH, MOJTYYHM: l
EJy' =Myx+C; 1 {
2

EJy=M°x

K 3apaue 5.1.

Noctoaunne C H D HalfigeM U3 YCJIOBHH 3aKpeMJieHUsl KOHIIOB:

npu x=0 y=0u D=0, npu x=[y= OHC——MTl‘.
HOACTZBHB 3HAYEHHUsl TPOH3BOJILHBIX TIOCTOSHHBIX, noJiyuuM:
y'=M7<x—é); (2)
Y=g (¢ —13) )
aBHeHue napabonnt
v B srux ypZBHEHH)ﬁx MOMEHT HHepUHH CeueHHH J—%’;—,=6—?;——0 0625 cus
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Han6onbwui yros noBopora cedeHus GyAeT HA OZHOHK U3 ONop; HanpHMep,
npn x=0 H3 ypaBHeHHs (2):
Myl 100-100

— 55z —=—0,04

ba=—gp;= 2.2.108.0,0625

(3nak MHHYC moKasniBaer, 4To Ha omope A cedenne OBOPAYHBALTCA MO YACOBOH
CTpeske).

Han6onvwuit nporn6 6yzer mnocpeanne nponera, T. €. maxy=f npu
!
x_?.
_ M2 100- 1002 ——1ec
f=—8er =" sz 10—l on

(3secb MHHYC YRaswpaeT Ha TO, 4TO HalpabjeHHe NPOrnGa He COBMALAET ¢ HO-
JOMUTENIbHLIM HaNpaBjeHHEM OCH ).

[onyuennvie peayabTaThl pellenHst SBASIOTCA He BHOJIHE TOUHBIMH, TAaK Kak
OlM HafiJeHH M3 NPHOAMKEHHOro ypasHenus (1). Tounoe peieHHE MOXKeT GHTh
NoayueHo H3 Ciepylowux coobpaxenuit. Tak kar M (x) =M, =const, t0 xpu-

. 1 M(x N
BH3HA H30THYTOH ocH Ganku E: E.(I) Gyler mocTORHHOM.

Cregopatenbho, aunefika COTHeTCs He 1O napadoe, a no fyre OKpYyAHCHOCMLL

pasuyca

o BY _2:10%0,06%5

o, 100 = 1250 cm.
Yroa NMOBOpPOTAa KOHUEBOro ceuedud Haﬁ].leM KaK OTHOlIeHHe AYrd K paauycy:
{ 100
—2_9‘"2-1250'0'04‘

[poru6 nocpenune nponera onpefenuTCss KaK CTPENKa MEXLY AYrol LiH-
HOHl [ W craruBaoweil ee xopuoii:

f=0(l—cosf)=g (l—cos 2%) = 1250 (1—0,999206) = 0,993 cu.

Pacxomxpuenue Mexpy nNpuGAHMKEHHHIM M TOUHHIM pELUEHHEM COCTABAAET
oxogo 0,7%.

5.2, Crepwenb aaunoft /==1 # u cedenueM 2 X2 cu®, 3auemaen-
Hblif OHHUM KOHUOM, M3ru6aercd Mapod CHJI ¢ MOMEHTOM M, =10 rzn,
TPU/IOWEHHBIM Ha ApyroM koHue. Ha#dtu Beamunmny wmonyas ynpyroctn
MaTepHana H PaiNyC KPHBH3HW OCH G6ajIKM, €CAM Yroi NnOBOPOTA KOH-
eBOro cevenusa pased 6 =0,0375.

Omeem: E=2-10° kz[ca®; 0= 26,75 4.

5.3. bBanxa mponerom 2 4, newawas Ha ABYX Onopax, H30THYTa 110
nyre xpyra. Ee mporu6 nocpegune nponera pasen 0,5 ca.

Hpu E=1-10° wefcu® n J=230 cu® onpeneants paxuyc KpHBU3HMH
H30THYTOH OCH Ga/lKH M BEeJMYHHY H3ruGaioulero MOMeHTa.

Omeem: Q=100 a; M=2300 rzcxm.

5.4. lna onpeieneHna MOJAyaa YNpyrocTH KHPMKYHOH K/aaJKH MOCTO-
BOro Onka nPOM3BeNEHO H3MepeHHe TOPH3OHTANLHOTO nepeMeleHHs
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BEPXHETO €ro CeveHMs MON JeHCTBHEM TOPMO3HOH  CHJIHI T=24 m.
Mamepensnil nporud oxasancs pasubiM =873 s

Kakyio BeNWUYHHY MMeeT MOAYAb YMPYrOCTH Matepuand, eCiu BhiCOTa
fuika 0T OOpe3a ¢qiyHaameHta h=12 », a pasmepn CeueHHd MOKA3aHHl
na pucyuke? Jlepopmauneit dyunmameHTa U rpyHTa
npeHebpeb.

Omsem: E=8,08-10* xz/cn’.

§.5. Hafitu yroa noBopota W TDPOTH3 KOHILe-
BOTO ceueHMs Oanku nponeroMm [=3 sz, 3ameM-
JCHHOH OJXHHUM KORIOM W 3arpywxeHHo#t cocpeno-
TOYeHHOH cuiofi P=1 m, npuioxeHHOd Ha pac-
CTOSHMH @ =2 M OT 3alleMaeHus (CM. PUCYHOK).
Ceuenne Ganmxku—1 Ne 18, Marepuan—Cr. 3.

Pewenue. Bygmem cocTaBaaTh AuddepeHunasbHbie
ypaBHeHHS M30THYTOH OcH AnA 000UX YuaCTKOB OT OAHOr0

ﬂy
T— P
%, a b
et %’ 4 Nasyky 1 |8
5 ‘ T A
3 / . TR |z~ %
l AN '{
| 5 2 Tz .
K sapaue 5.4. K sapaue 5.5.

Hayana KOOpAMHAT (MpaBLil Koxel GajKH) W WHTErpHPOBAHHE [POU3BOIHTL Ges
pacKpeiTha ckoBok. Jluddepenuuansuple YpaBHEHHS M UX WHTErpassl DPUMYT
BHJL:

MepBoft yuacToOK Bropoit yaacrox
Ely,=0; ) JEIY, = —P (;—b); )
’ ? P
EJy, =Cy (a) Ely, = —— (x;—b)* +Cy (8)
P
EJy,=Cix + Dy (6) EJUz:‘_—G‘ (£, —b)' 4~ Cyx,+ D (1)

U3 ycnoBuil COTpPFKEHUA CMEKHBIX YYacTKOB Oaikd B ofited AAf HHUX
touke K chefyer, uyTo NpH X, =x,=2b

Ox=y, =Y, 1 fx="Y="Ys

Otcrofa 1o ypasHeruam (a) u (8) Hafizem C,=C,=C. W3 ypasueunit (6) n (r)
naiigem D, =D,=

BesuuuHe Npon3BOAbHEX TocTosHHbix C m D ompegensioTes u3 ycno-
BHit 3akpensiends GagKM B 3alleMJeHHOM KOHLE, CAe YT/ioBoe H JIHHEHOe
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DepeMellenHs PaBHH HYJI0, T. €. IpH X,=[ U y;=0 H y,=0, oTKyxa

_P{—=b}_ Pa* . P({—b* Pall_ Pa?
C=—mg =7 i D=—g —5 =7 @
Tenepn nckomble mepementennst KOHUEBOTO ceueHNs GaJKH MOTYT GhiTh Olpe-
ReleHbl H3 ypaBHeHMH MepBoro yyactka (a) u (6) npu x, =0:
' Pa? 1000 2002
0p= =0: e UL 1.
p=y, npn x,=0; 0y 9EJ =2.9.10%.1290 0,007751);
fp=y, mpu x,=0;

__Pa*(a—30) 1000200
fB="—%F7 — =6-2.10*. Togp (200 —3-300) = — 1,81 cu.

5.6. [Tyrem nurerpupoBanus nuddepeHunansHOro ypaBHeHWs ynpy-
rOl MUHHM HaliTH YriOBHe M nuHeHHHE nepeMelleHHs cBOGOXHOTO KOHLA

p p
Mo - )
4
C. Fx
L—a:&&z L&z _><_a_J
a) 6)
g , g
z 1;’%; I EEER!
7
——ag——t——a 30 ——t=—2a —
0) 2)

K 3apaue 5.6.

6anxu, saueMIeHBOM OLHMM KOHUOM H HATPYKEHHOHM, Kax NOKa3aHO
Ha pUCYHKe (Mo cxeMmaM a), 6), 8), 2)).

Omsem: a) 6=—%; f=4/goja=;
6) 9=—1235—Pf? f=—%7e;
B) 9=%; f=—%;

5.7. Kako#t crpourtenpHm#i noabem *) HYMHO NPUAATh CTAABHOH ABY-
7aBpoBOi Ganxe Ne 60, cBoGomno newamefi Ha IBYX oOnopax, 4ToGH

) 3Hak naoc NOKa3bIBaeT, YTO NOBOPOT XKOHUEBOIO ceueHHA Ha yroa Op
NPOUCXOAKNT TO YACOBOH cTpesike, TaK KaK OCb X HanpaBJjieHa CNpaBa HaJeBo,

%) CrponTesNbHHIM NOLABLEMOM HA3HIBAETCA NpeLBaPUTENbHO OCYIMECTBAREMH
nporué 6anku BBepX, BO H36eaHHe NPOBHCAHHA ee NOJ Harpyskoii,
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NpA 3arpymeHnn ee cuof F=14 m, apuaoxeHHOH nocpeiHHe nporera
l=12 4, OHa BHINMPAMUIACH. Co6cTeenHhM  BecoM Gaakuw npenebpeus.
Omsem: Crpena noasema f=3,35 cu.
5.8. MMopoGpath AsyTaeposoe ceuenne Ganxn, 3ai1eMAeHHON ONLHUM
KOHIOM ¥ PaBHOMEPHO 3arPYIKEHHOR 1O BCel AnuHe =192 u warpy3axoil
g=1 m/n, us ycnosus, 4TOOH nporu6 cpoGoxnoro Kowua Ganxw

!
He MPeBOCXOANa NOMyCcKaeMoro [f'=15—0' Y 10B7eTBOPUT /X MPH 3ITOM
6ajKa yCNAOBHIO OPOYHOCTH Tipn [O] = 1400 rcé/c.u’?

Omagem: 1 No 22; maxc =862 xz/ca’s

5.9, Tpoxarnaa aByTaspoBas cTanbuas Oaska Ne 45 cBo6onHo
onepra no kounam npu nponete 10 . HauGonbinit nporu6 He AOMKEH
npeswath '/,,, UponeTa, “emy paBna HaMGOAbUIAA WHTEHCHBHOCTE
PABHOMEPHO PACTIPENie/IeHHON HArpy3kH, KOTOPYIO MOXKET HecTH 6anka,
¥ KAKOBW COOTBETCTBYIOUINE HaHOOMbIIME HOPMAJbHHIE HanpsweHus?

Omsem: q="0,702 m[m; Omax =720 Kelcr’.

5.10. [Ige 6ank# OOCTOAHHOrO MONMEPEYHOFO CeveHHs COBEPLIEHHO
nomo6Hy: BCe Pa3Meps OZHOM W3 HHX, BKMIOYas nponeT, B ABA Pasd
6o/blle COOTBETCTBYIOULNX Pa3MepoB Apyrofi Gankw.

CpaBHUTh HAnpsikeHus # mpOrudel, BH3BAHHHE WX COBCTBEHHEIM
pecoM. CPaBHUTL TAKKe HAarpy3Ky Ha MOrOHHHf MeTp, KOTOpPaf MOWeT
O6LITh JONYLIEHA, €C/H: 8) OLHHAKOBH naubonpiine HOPMaJbHHIE HAMPA-
wenng v 6) OANHAKOBH OTHOWISHUA Haubonnwero nporuba K NPOJIETY.

o] 1 1 1

Omgem: L=1; f—‘=——; a) 59— . 6) N

g, 2 8 92 2 Q2 2

B5.11. Banka nBYTaBpPOBOTO CEeYeHHf BHICOTOW h =60 cx, 3awemaen-
Has OLRUM KOHHOM B cTeHy, uarubaercd B BepTuKaAbHON NAOCKOCTH
cunoit P, npuaoxeHHo#l wa cBOOOLHOM KOHUE 6anxn. Onpeaenurs 0UPO-
u6 KOHILEBOTO CeyeHWs 6ankH, ecan CHJd BH3LBAeT B OMacHOM ceueHnu
Han6oMBUINe HOPMANbHBE Hanpawenus max o= 1600 xz/cm®. Tlponer
Gankn 1=2,5 m; E=2,1-10° xz/cn’.

Yrasanue, BrpasuTs NPOrAG uepea HANPAKERHE W BHICOTY 6anKu.

Omgem: f=0,53 ca.

5.12. CranbHaa Oanka ABYTaBpoOBOro mpoduns Ne 24, cBo6oaHO
fewaulas Ha ABYX ornopax, uaruGaetca cuaol P, NpUAOKEHHOH rocpe-
AuHe 1pOJeTa W BH3LBAIOUEA B ONACHOM CedeHud nanGonbuye Hop-
ManbHHe HanpAwenusn o= 1660 kz/cu' W KacaTe/bHhe HAMPSKeHHA
s TouKax HefiTpaibHoro ciaos T=270 wz/cu®. Hairu nponer Ganxn l
¥ BeNWYHHY npornba f B CeYCHHH 001 cunof.

Omgem: 1=3 #; [=05,2 mH.

5.13. CranbHas Oanka MNOCTOSHHOTO MPAMOYrOJBHOTO MOMEPeyHoro

ceyeHus, OMEPTas M0 KOHUAM, HATPYWeHA PaBHOMEPHO pacnpejleneHHof
narpyskoft. HanGonbuiee HOpMAnbLHOE  HalpPAWERHE B nofepeyHOM
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cevenun pasno 600 wz/cu®, a Hauboupwmi nporu6 '
JE€JUTh OTHOIUEHME BHICOTh OAJNKH K ee npoaery.

Omesem: lﬁ =0,0375.

600 MPONETA. Onpe-

5.14. Cranenan 6ajsKa BHCOTOR £ W nposeToM I, omepras 1O KOH-
1AM, HArpyKeHa PaBHOMEPHO PacnpeneseHROH HATPY3KOH g. Bo ckonbko
Pa3 mponet / MO¥ET 6HTH GOABLIE BBHICOTH h, ecan HaubONBLWIHE TPO-
ru6 He IOMKEeH IPeBHILATH ’/m, a4 HauWGoJbllee HOPMaJabHOE Hanpsxe-
nne 1400 xezjcau®?

Omsgem: [ = %) h.

5.15. [lepeBsinnas Ganka nmpsMOYroApHOro cevenus 20 24 ca, 3a-
LIEMICHHAS OIHHM KOHUOM, 3arpyeHa CIJIOWHOH HArpysko# ¢ (x),

by _J_
. 1 { !
@ 6)

K aagaue 5.15.

U3MEHAIOIUIEHCA TI0 3aKOHY TPEYTOJbHHKA (CM. PUCYHOK a)), ¢ paBHOAel-
CTB =&l
yiowei Q_-2—_3 m.

a) Ha#ttu nauGonpwmtt nporné u yroa MOBOPOTA CEYEHUs, €CAH Tpo-
aet Ganku [=1,5 x.

6) Bo cxonpk0 pas BO3PacTET BEAMUMHA HAMGOJBILHMX HOPMaJIbHHX
Hanpskenu M HauGoabwero npornGa, ecad Ganky 3arpysuTh TOH ke
TPEYroNbHOK HArpy3kOH, HO pacnoNOXEeHHOH, Kak yxaaazﬂo Ha pUcyHke 6)?

3

Omsem: a) f= — 35 =099 ch, Brmax— — o = —0,00245,

15EJ
6) maxos=2max a,, f,=2,75 f,.

5.16. Baixa samannoro nponera, cBOGOLHO MeKawiag na JBYX OMoOpax,
34rpyieHa CIIOIHOM paBHOMEPHO pacnpeleneHHol Harpyakoft. Ceuenue
Ganku CHMMETPHYHO OTHOCHTELHO OGEHMX TAABHLIX OCEH.

Hafitn, xax 3aucut nanGombmnii nporu6 6ankum OT BLICOTHI ceyenus,
€CIH Opax = [O].

5 I [o]

Omsem: maxf=2—4fT.

5.17. lsyraBpopas cTanbnas 6Ganka mnponeToM [—=6 Harpyxe-
Ha CnAOWHOM HATPYSKOH ¢(X), pacnpeieneHHOW nO 3aKoHy TPEYroahb-
HHKa (CM. PHCYHOK), ¢ HauGoJbllell HMHTEHCHBHOCTLIO qg,=6 mln.
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Ilono6pats ceyenue 6anku npu (0] = 1600 xz/cu® v HaliTH BeAMUUHY Hau-
6oapuiero nporu6a fmax M YI/JOB NOBOPOTA ONOPHHX CEYeHWH 0, u 0g.
Omeem: [pytasp Ne 40;

4
T e _ . k
0, = — 55557 =—0,0067; i %
_ g . . A B
93_4———5EJ—0,0076, ‘
finax = 0,0065—5—‘; = 1,33ca (npn x = 0,52/). | 1 |
5.18. [lepessinHas 6anka NPEMOYroNb- K sapaue 5.17.

HOTO nomepeynoro ceuenns 20X 15 cu’
LIAPHUPHO ONepTa CBOMMH KOHNaMu Ha mnpojerte /=6 .. Ha yuactke
ANHHOH @ =4 4 (CM. PHCYHOK), NPHMBIKAIOUIEM K JIEBOMY KOHLY 6a/xu,
pacnosioeHa PaBHOMEPHO pachpenencHHas
Harpyaka, pasHaa Q=1,2 m. Onpenpenurr
nporu6 mocpeAMHe TPoJeTa.

a ——ta—p

4 ‘.
Pewenue. VIHNTEHCHBHOCTE CHOJOIIHOH Ha-
TPY3KH paBHa.
_ Q12 og
a 4 ’ 1 i

1
TaK Kax pacnoJoKeHHe HATPY3KH BHIENser K sanase 5.18.

na Ganke pBa YyuacTka, TO COCTaBJIsieM [Ba

LnddepennuanbHLX ypaBHelHs, 0603Haua® nporuGbl Ha JEBOM yuacTKe yepes
Yy, @ HA TpaBOM yepea y, AOCLUMCCH HA OOOHX YUacCTKaX OTCYHTHIBAEM OT ONOp
Ganky HaABCTpeuy APYr ApYry M 0CO3HAauaeM HX COOTEETCTBEHHO uepe3 X, M X,.
OnpenensieM peakuuu onop JaeBoit A u npasoit B:

-4
A_"“( 2)_0,3-4.4_08m g 9a_03.4

I 3 o= o —04m
CocrapnsieM pubdepenuuanpHble YPaBHEHHS H UATETPHPYEM HX:

v gx3 "
EJy‘ =Ax, —71 4 EJy2= sz;

. Axd gx) ,  Bx:
EJy,=T——6+C1; EJ.Uz:T +Cy

Ax} gx} . Bz}

E.Iyl=——6—‘—--ﬁ —l—C,xl—l-Dl, EJy2=T +sz=+Dz.

Ias onpejeneHns YETEIPEX NMOCTOSHHLIX MHTETDHPOBAHHMS HMEEM ClelyIollue
ycnoBus: a) npornGul Ha onopax paBHH HYM0; 6) B Toyke C pa3fena ydyacTKos
nporu6el paBHHE M0 BeNHYHHE (AJsi OGOMX YYACTKOB), a YIJIH NIOBOPOTA pPaBHh
N0 BeAHYMHE, HO 06paTHH NO 3HAKy, BCAEACTBHE TOIO, UTO OCH X; H X, HATIPAB«
JIEHH B NPOTHBONOJNOXKHbIE CTOPOHLL.

AHanMTHUECKH 3TH YCJAOBHS NPHBOAATCH K UETHIPEM YpaBHEHHAM:

a) npu x,=0 y,=0;

6) npy x,=0 y,=0

B) NpH x,=a ¥ x,=l—a=b 9C=—y;=y2;
r) npy x,=a H Xy,=l—a=b fe=y, =Yy,

6 H. M. Bensen
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[TepBrie B2 ypaBHEHHSI YKa3wIBAKT, UTO D,=D,=0; Tperbe ypaBueHue

npuﬂnmae'r BH]I
Aa® gat Bb?
__2__.q_6_+cl= _T—Cﬂ;

yeTBepTOE YpaBHeHMe MPHBOLUTCA K CJAelyioeMy:
3 4 3
Aa® qa C,a=BTb+C2b.

6 24

TaK KaK B peu.leHHH 33124l HE 6])1." HCNoNh30BaH METOm ypaBHHBaHHﬂ npo'
U3BOJbHLIX NOCTOAHHLbIX HHTerpHpOBaHHﬂ, TO AJ51 HX 0npene.neHHﬂ an{LETCﬂ
COBMECTHO pelaThb JBa ypaBHeHHﬂ. B peSyﬂbTaTe COBMECTHOIO pemeHHﬁ HaujeM:
1 [ Ad o | BB qo
=——7 | 7 _— 4 =
Ci= =g [ 4 @+ + =T et 40

. 2 .03 . 3
[0'8 4 (4+3.2)+0_’4_3_2_(%I4_(4+4-2)] = —2,133 mu¥

6

o) —

1 Aa*  Bb® ga*
Cz———a 5 [——3 +———6 (3r7z-i—b)——8 ] =
.42 .92 L44
1 [0'8 4 +0.__'462 (3.4+2)_0__'394 ] = — 1,867 mnm®.

I A

Ilas Buunc/enus nporu6a f nocpefyne NpoJjera Hajo0 B ypaBHeHUH A nep-

BOrO YUacTKa MOJOXHTb x,_§=3 M; TOTHA
3 .24
E.If—-—O,S%— 9"3—41—2,133-3= —3,812 mmd=—3812.10%kecm®.
MOMEHT MHepUHH CeYeHUS] H JKeCTKOCTb PaBHBI:
’I
2_0_15= 10* cm®: EJ =1.10%.10%= 10° kecm®

=712

ChepoBaTteanHO,
. a
BTy

HaiizeM MecTo M BeaHuniyy nauboasuiezo nporuda., IIpH y=gymax HOMKHO
2 |
dy ’ S
GLiTh d—x=0’ T. e, EJU1="§_—_6‘ oTkyga x,=2,889 mx 4
f=max y,=3,818 cm.
Kak Buauo, npors6 nocpefure MpojieTa NOuTH He OTJHYaercd oT Hau6oJb-
wero,
OtHoueHue nporufa K NpoJieTy papHO
F_382_ 1 _ 000633,

+Cx=0,

T 600 188
B nennx ynpomeﬂuﬂ 3agayn OHPEJ!eJleHHﬂ npOHSBOJlebe MOCTOSIHHBIX pe«
KOMeI{}lyeM yuatgemycs peluTh 3TOT XKe anMep C HUCTOJb30BAaHHEM MeTOAA

YPaBHHMBAaHHA NPOU3BOJbHEX NOCTOAHHBIX HHTErpHpoBaHUA.
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5.19. Jlepesgnnasd 6aixa npsAMOYroJbHOTO [IONEPEYHOTO CEYEHHS
18X 20 ¢u nponetoM [=4 m cBOGOAHO onupaerTcs M0 KOHUAM M 3a-
rpyxeHa cniowHoft Harpyskot Q=2 m,

PaBHOMEPHO pacnpeacieHHol HA MONOBHHE 9
anude Ganxn. Haittu nporu6 nocpeaune g 'RRERY! 8
nponera 6aJkH M YIJel NMOBOPOTA ONMOPHHIX % !
ceyeHHH, 3 — ™
Omeem: 5 15 .
- Qr _ K 3apaue 5.19.
.’max = —mz‘ 1,39 cM.
. 7Q1 . _9aQr
0,= —I5E] = 0,0097; 0,= 19215.‘1_0,0125.

5.20. Ckonrko nuddepennnanbHbX ypasHeHuft DpuAeTCA HHTErpH-
poBaTh AJd onpejnenenus nporuba moj cuno# A1a 6anku, H3oOpaxkeHHOM

9 g lp
T TITEIITIENIIR! -
i il L
a b 4 c d e
P M

q
 IIRRRERIIRRREERERNER

%
. D

K aanaue 5.20.

Ha pHcyHKax a) H 0)? Ckoabko TNPOM3BONBHHX TNOCTOAHHEIX HHTe-
rpHUPOBANHKSA Npujercd onpenennts? Hanucats HeoGXOAMMBIE YCIOBHA Ans
HX OnpejeneHHd.

Kak mamenatcs OTBeTH, ecAH B 3ajave mnorpeGyercs HaiiTw yron
nOBOPOTA NMPaBOTO KOHIEBOTO CevyeHus BGaakud

6.21, Hailtu nporu6 nocpeause nponera Ganaxu, H3oGpaxkeHHOH Ha
pucynke. [=2a=6 u; g,=4 m/nu. Cedenne (nByTaBpoBO€) N0106PaTH

& 1 &

- -

K 3anauve 5.21.

no HauGonpwemy uarubaiouremy Momenty npu [0] = 1600 xez/ca’. Mare-
pnaa—Cr. 3.

Omsem: [pytapp Ne 22a; f= ——
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5.22, Mcnombays MeTOJ YpPAaBHHBAHUS NPOH3BOJBHBIX NOCTOAHHBIX
HHTErpHpoBanug AuddepeHHaNbHOr0 YPaBHEHHA U3OCHYTOR OcH, HalTH
nporu6 nocpeiuHe nponeTra Oankd, NMOKA3aHHOM Ha pHCYHKE.

Y kasanue. Jorpysuth Gajsiky TpPEyrosinHofl Harpy3koi BBEpX M BHM3, Kak
NOKa3aHO HA DHCYHKE NMYHKTHDOM.

4, 1g0* q,0%

Omsgem: f= — S et

5.23. [lonn3yach MeTONOM HAYa/MbHWX MapamMerTpos, HaWTH NPOrHG
¢cBOGOAHOrO KOHIlA 6anky, H306paXKEeHHON Ha pPULYHKE.

PPlanl B ¥ P
- + I q
< YO iy =
—— 1 Z 5.
a a 1 @ ——t—a P
K sapaue 5.22. K 3apaue 5.23.

Pewenue. Obuiee ypaBHeHHe H3OTHYTOH OCH, HAMHCAHHOE NO METOLY Hayanu-
HRIX TapaMeTpPoB, HMeeT BHL

EJy=EJfO+E160ﬁ+A;°! +ZM Pr—ap

+2 P; (x—b) +Z q; (x4Tc,-)4,

rze fo, 0, Q, # My—Hauajisnble mapameTpHl, T. €. FeOMETPHYECKHE H CHJI0BHIE
¢dakTopnl B nHayane KOOp)IHHaT (npu x=0), onpelensiemble M3 YC/OBHil 3axpen-
neuus 6anxu; M;, P;, g;—s3ajaHHble CHNOBLIe QaKTOpPH (B TOM YHCJEe H OMOp-
HBIE peaxunn) a; W b;—paccTosIHUsA OT Hayaja KOODIHHAT A0 CeveHHi, B Ko-
TOPHIX ﬂpH.TIO}KEHH COCpeJJ.OTOllEHHbIe CHJIBI M napbl, a ¢;— pacCToAHUs Ao ce-
YeHHi{, ©e HAYMHAeTCs CIJIOWIHAR HArpysKa.

B paccmarpuBaemom chayuae

P
A=7 H B=7+2qa.

Hauasjbuble mapaMeTpel NPH Hauyajle KOOPAHHAT B TOYKe A COOTBETCTBEHHO
6ynyT:

P
M0=0; Q0=A=?; fo =0;

_aro Kacaerca 0, TO ero NpUAETCH ONMPEJeNIMTe H3 YCJOBHA, uyTO nNpH x =20
y=0. YpapHedHe ynpyro#t JHHHH MOJYYHT BHJ

Px Pix—a® (P x—2a)? x—a)
EJy:EJeoxJF?%_ﬁal_“)Jr(?an)( = )_q(“ r.
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TMONOXHUEB X =2a, HalijleM . .
P (2ay Pa qa
0=E/8-20+ 5 {55 —To3 254"
_ga_Pa
EJy= 48 4
Tenepn, MoacTasuB HafileHHOE 3HAYeHHe HAYAMLHOIO napamerpa 6, u mno-
JNOXHB x=3q, HaiizeM HCKOMoe nepeMereHne cBOGOAHOro Kouua 6Ganku D:

OTKYA4

_[gqa* Pa? P (30)* P P \ & q(2)
EJfD‘(E"T) ety oo @ (g tue ) g5
Orcona Pa® 13.4a*

Io=gF1—"RET *

5.24. Tlonb3ydcs MeTONOM HaYalbHBHIX NapaMeTpPoB, YCTAHOBHTD,
1O KaKo#t KPUBOH CllellyeT nmpelBapuUTe/IbHO H3OTHYTh CBOGONHO AeMallyI0
Ha JIBYX onopax Ganky npoJjeTtoM [, 4To6m
noc/le 3arpyenus ee PaBHOMEPHO pacnpe-
HENeHHON Harpysko ¢ oHa BhnpsMuUnach,

.o qlt /¥ 2 x

Omsem: y= ~ 53] <-T‘_T+T) )

8.25. Tlo Oaike, 3aieMgeHHON OXLHHUM
KOHLOM, mepemewiaerca rpys P (cM. pu-
cynok). Ilo xakoft Kpusoit caeayer npex- K sanaue 5.25.
BAPUTEJIBHO MBOrHYTh Ga’Ky, uYToOHM rpys
npH nepemeuLeHHu'Bce BpEMAl  OCT4Bajicd HAa NOCTOAHHOM BHICOTE?D

Px

Omsgem: Yy=7357

5.26. [lo rakoft KPUBON HAXO NMPeNBAPHUTENBHO M3OTHYTh Ganxy AB,
CEOGOIHO JeWallylo Ha JABYX OMOPaxX, YToOW NPH mepeMelleHun no Heif

I 4 ~oe-]

K aana:ie 5.26. ’ K 3apaue 5.27.

rpysa P Touka NPUNOWEHHS ero HaxoZunach Obl BCe BpeMs Ha yposne
onop AB (cM. pucyl:ox)?
Omsem: y=§%%—l(x2—21x+lz).

5.27. Tlonbaysch MeTOJAOM HAYa/JBHHIX MaPaMETPOB, HaHTH NPOraGH
nocpearHe npoxera M Ha cBoCOAHOM KOHIe O6aliH, H3006pakeHHOR
Ha PHCYHKE. : .
a=2 M; g=1 mju; P=ga=2 m. Ceuenne | Mo 20,

4
Omgem: f.= _ga; =—1,09 crt; f =£g-‘, =0,545 cu,






