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OO01mue moJ1oKeHus
3aoauu ucneimanus

Wcnbitanue  o0pa3loB  COEAMHEHUM  JEPEBSHHBIX  KOHCTPYKIUH
HEOOXOAMMO JUIsl BBISICHEHUSI OCHOBHBIX XapaKTEPUCTUK €ro padoThl MO
HAarpy3KOu ITyTEM:

-OMpENICNICHUs] MaKCUMaJIbHOMW HeCyllell CIOCOOHOCTU COEIUHEHHS WIH
KOHCTPYKITUH (pa3pyIIaroiiero yCHIns) U XapakTep AehopMariy pa3pyicHus;

-OLICHKH JIJTUTEIBLHON HEeCyllel CIOCOOHOCTH HCHIBITAHHOTO COCIMHEHUS
WA KOHCTPYKUIHHM [0 HAWJICHHOM W3 MCIBITAHUSA BEJIMYMHE M BPEMEHHOMN
XapaKTePUCTHKE;

-YCTaHOBJICHUSI BEPXHEH TpaHullbl 00JACTH yHPYroil paboThl COCAMHEHUS
MOJ1 Harpy3KOo# Mo JuarpaMMam U3MEPEHHBIX ITPHU UCTIBITAHUU JedhopMaIuii;

-OIpeICNICHNs] BEIMYUH JAepopManuii COeTMHEHHs (B3aUMHBIX CMEIICHUIN
COCJIMHAEMBIX DJIEMEHTOB) MPU PA3IMYHOW BEIIMYMHE JCHCTBYIOIIETO YCHUIIHS.
HcnbiTanue COEAMHEHUI MOXKET npeciaeaoBaTh pa3HbIe eIu
(9KCTeprMEHTaIbHAsT TPOBEpKa COEIUHEHHS HOBOTO BHJA, YCTAHOBIICHUE
pacyeTHOM Hecylleil CIOCOOHOCTH, BBISCHEHHE BIIHMSHHUS Ha HEE Pa3IUYHBIX
AKCIUTYTAllMOHHBIX YCIIOBUM U T.I.), B 3aBUCUMOCTH OT KOTOPBIX Ta WM Jpyras
U3 XapaKTEPUCTUK pabOThl COCIMHEHUS TOJ] HArpy3KOM IMpHUBIEKAeT OOJIbIlIEe
BHUMaHue. [IpaBuiibHAas  OLIEHKAa MCIBITAHHOTO  COCAMHEHHUS  JOJDKHA
OCHOBBIBATHCS HA BCEU COBOKYIMTHOCTH €0 XapaKTEPUCTHUK.

[lonmHoe mpencraBieHUE O  HECYIIEWM  CIIOCOOHOCTH  JIEPEBSIHHOM
KOHCTPYKIIMM MOXET OBITh IOJYYEHO U3 PEe3yJIbTaTOB HCIBITAHUS €€ MO
pa3pylieHus, 4TO OCOOCHHO CYIIECTBEHHO [JIi HOBBIX BHUJOB KOHCTPYKIIMI.
BenuunHa pacyeTHOM Harpys3ku, DOJdydaeMmas U3 pacyeToB MO HECyLleu
cnocoOHocTH ®  nedopmarusiM, JOJDKHA OBITH MPOBEPEHa OIBITOM, C
BBISICHEHHEM XapakTepa paboThl U pa3pylIeHUsI KOHCTPYKITUH.

Onenka Hecymied CHocOOHOCTHM M HaJieKHas paboTa TMOJA Harpy3Kou
KOHCTPYKIIUH B TEUCHHUE 3aJJaHHBIX CPOKOB MOXKET OBITh OCYIIECTBIICHA JIUIIh B
UTOTE€ KOMIUIEKCHOTO aHaiu3a Je()OpMaIlMOHHBIX W IMPOYHOCTHBIX CBOWCTB
KOHCTPYKIIMH HaOJIIOJICHUM 3a €€ TMOBEJACHUEM JO0 MOMEHTa pa3pyIIeHUs.
[TockonbKy compoTuBieHue U AedopMali JPEBECHHbl MEHSIIOTCS B
3aBUCUMOCTH OT MPOJIOKUTEIBHOCTH CUJIOBOTO BO3JICUCTBUSA, TO BaXKHEUILIUM
TpeOOBAaHUEM K TPABUIBHO TIOCTAHOBJICHHOMY WCIBITAaHUIO JIEPEBSHHOMN
KOHCTPYKIIUH SBJISIETCS TOYHOE COOII0O/ICHUE BPEMEHHOTO PEKUMa MPUIIOKEHHUS
Harpy3kd, COXpPaHCHMEM HEHU3MEHHOW CXEMbl €€ paclpeiesicHUs Ha
KOHCTpYKIIMU. Bo BpeMs wucnbITaHus 00s3aT€IbHO HM3MEPEHHE  OOIINX
nedopmanmii (mporuGoB U JIp.), MO3BOJISIOIIEE MOCTPOUTD rpadHK 3aBUCUMOCTH
UX OT pOCTa HArpPy3KH.



JIABOPATOPHAS PABOTA Nel
HNcnbiTanue apeBecUHbI

Heas pa6oThl: oOmpeAenuTh MpeAesibl NPOYHOCTH TMpPU  CXKATHUH,
CKaJbIBAaHUU, W3TrHOEe, MOAYJh YIOPYrOCTH MpH HU3rM0e, a TakXKe XapakTep
paspylieHust o0pa3ioB U CPABHUTH MOJyUYECHHbIE JaHHBIE C HOPMATUBHBIMH.

Merton otbopa oOpasnoB, o60mme TpeOOBaHUS TMPH HCCIECIOBAHUHU
(bU3UKO-MEXaHUYECKUX CBOMCTB JPEBECHUHBI, TMOJITOTOBKA U BBIICPKUBAHUE
MaTtepuaia B 1aboparopuu npuHumatorcs coriacio ['OCT 16483.0-70.

Jlnst ompeneneHue mpenena MPOYHOCTH TPU CKATUM BAOJb BOJOKOH
/TOCT 16483.10-73/ u3roToBIsAIOT 00pa3ibl B BUAE NPIMOYTOJIbHON MPU3MBI C
ocHoBaHreM 20x20MM U BbICOTOH (BI0JIb BOJIOKOH) 30MM (cM.puc.la). Pazmepsl
CTOPOH OCHOBaHHWE MPHU3MBI D ¥ h H3MEPSIOT MTaHTCHIMPKYJIEM TIOCEPENHE €€
BBICOTBHI C TOYHOCTBIO 10 0.1MM M 3amUCBHIBAIOT B >KypHall UCHBITaHUH, (hopMma
KOTOPOTro MpUBeeHa B Ta0JI. 1

Taoauna 1.
Hcnvimanue opegecunvt Ha cocamue 600/1b 60J10KOH
Ne Pasmepsi, Pwmakec, Bnaxuocts | IIpenen [Ipumeua-
/1 CM KI'C JIPEBECHHBI, | MPOYHOCTH, HHE
®, % kre/om®
b h Gmnl{ Glznq
1 2 3 4 5 6 7 8

HcnpiTanue TpoBOAAT B MallnHE, 00O0pYIOBAHHON CTAallMOHAPHOW WIIH
NEPEeHOCHOM  IIApOBOM  OMOpPOM  JIMOO  HWCHOJIB3YIOT — MPHUCHOCOOJICHHE,
pexomenayemoe 'OCT 16483.10-73.

OO6pasern Harpy»armT paBHOMEpHO co ckopocThio 2500+500 krc/mMuH
WIN MPU CKOPOCTH MEPEMEILEHUs] HarpyskKarolei rojJOBKM MaIluHbl 4MM/MUH,
70 pa3pylieHus oOpasua, T.. JO MOMEHTa, KOrJa CTpesiKa CHIIOM3MEpUTENs
HAYHET JBUTAThCS B OOpaTHYI CTOpOHY. MakcuMalibHas HArpy3ky P
OTCYHTBHIBAIOT MO MOKA3aHUSM KOHTPOJIBHOU CTPEIKU C TOYHOCTHIO 70 5 KIC.

Ecnu npenen npodyHoCcTH NpUBECTU K CTaHIApTHOM 12%-HOW BIaXKHOCTH
oOpaszel] UCTIOIb3YIOT AJIsl ONPEesICeHUs BIAXKHOCTH JAPEBECUHBI B COOTBETCTBUU
¢ TpeboBanusmu ['OCT 16483.7-71. Tlpemen NPOYHOCTH JIPEBECHHBI 0,
BBIYUCISIIOT C TOYHOCTBIO 10 5 Kre/cM? o hopMyie:

o, =P/bh (1)
[Ipenen mpoYHOCTH IpH BIaXHOCTH 12% 015" ONpENensior 1o
dbopmynam s 00paslioB, BIAXKHOCTH  KOTOPBIX  MEHBIIE  Tpejena
THTPOCKOITUYHOCTH,
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Puc.1. CmaHdapmHbie 00pa3usl G415 onpedeseHuss npede/na nNpoYHocmu dpeBecuHsi:
a - cxamue Bdosns BosokoH; & - ckaswiBaHue 8dosb BosnokoH; B - nonepedHsIl u3eud.

o =0, (l+a(w-12)) (2)

Jlnst 00pasIioB, BIAXHOCTh KOTOPBIX paBHA MpeEAeNy TUTPOCKONMUYHOCTH WIIH

IIPCBLIIIACT €TO,
ny __ nu 30
012 — Oy /k12 (3)

B popmynax (2) u (3):

o -TioTnipaBOYHbIN Kodhurrent, paBubiit 0,04 Ha 1% BraxHOCTH;

@ -BJIAJKHOCTH 00pasiia B MOMEHT WCIbITaHus, %o.
ki, -ko3(bduImenT mepecyera mpu BraxkHOCTH 30%, paBHBIHA 0,45 ~[UIS COCHBI
u Oyka; 0,55 -mis ny0a, nunel U onbxu; 0,445 -7l UXTHI, €14, UBBI, OCUHBI
tonoJist 0,4 -my1st 6epe3bl U TUCTBEHHUITBL. [loTydeHHBIC TaHHBIE 3aITUChIBAIOTCS
B XypHal. B rpade 8 TabGn.l 3apucoOBBIBAIOT pa3pylieHHON oOpaser u
OIMMCHIBAIOT XapaKTep pa3pyIlIcHU.

[Ipu ompeneneHny Tpenena MPOYHOCTH HA CKAJBIBAHWE BIOJb BOJIOKOH
/TOCT 16483.5-73/ nnst ucObITaHUS U3TOTOBJISIIOT 00pa3iibl, hopmMa U pa3Mepsl
KOTOPBIX MPHUBEICHBI Ha puC.10.

[[Iupuny oOpasiia u IIUHY CKaJIbIBAHHS MU3MEPSIOT IMITAHTCHITUPKYJIEM I10
OKHJIA€MOM TIOCKOCTH CKAJIBIBAHUS C TOYHOCTHIO /10 0,1MM U 3amucChIBalOT B
KypHal, ¢opMa KOTOPOTo MpuBeaeHa B Tab.2.



Taoauma 2
Hcnvimanue opesecunsvl Ha cKaibleanue 600J1b 60J10KOH.

No IIpenen [Tpume-
oOpasiia Pa3mepsr, Pmakc, | BnaxxHocTh | mpo4yHOCTH, YaHUE
cM KI'C JPEBECHUHBI Kkre/em’
b h ®,% To | T12
1 2 3 4 3) 6 7 8

HcnbiTanue 0OpoOBOJAAT HAa MAalllMHE C TMOMOIIBIO  CHEHUATBHOTO
npucnocooerns. OOpaser; Harpy»)arwT paBHOMEpHO co ckopocThio 400+100
KI'C/MUH (MM TIPU CKOPOCTH TEPEMEIICHUS] HArpyKarolle roJOBKU MalllHBI
4MM/MUH 10 pa3pylieHus, T.e. 1O MOMEHTa, KOTJla CTpeJiKa CHUIOMU3MEPUTEIIS
HAYHET JBUTaThCs B OOpPATHYIO CTOPOHY. MakcumanbHyI0 Harpy3ky P
OTCUMTBHIBAIOT IO MOKA3aHUSIM KOHTPOJIBLHOM CTPEJIKHU (C TOUHOCTBIO 10 5 KIC).

Ecnu mpenen mpodHOCTH HaAO TNPUBECTH K craHaapTHoW 12%-Hou
BJIQXKHOCTH, OOJBIIYI0 YacTh oOpasla (mocie pa3pylieHHs) UCHONIb3YIOT s
omnpeseneHus BiakHocTu Apesecunsl mo 'OCT 16483.7-71.

IIpees IPOYHOCTH APEBECHHBI BBIUHCIAT C TOYHOCTBIO 10 | Kre/cM?.

o =Puac/bh (4)

[Mpeaen MPOYHOCTH MPH BIAKHOCTH 12% T, ONMpEaesioT Mo Gopmynam
(2) u (3), moacraBisis BMECTO G M O,  BEIMYUHBI T1p U T, . B 3TOM
cirydae B popmynax (2) u (3):

a = 0,03 mas Bcex mopoI APEBECUHBI,

k1230 - IpuHUMAaIOT paBHbIM 0,61 -1J1s1 COCHBI, €1, TUCTBEHHUIIBI U OyKa;
0,57- nns ocuHbl, Tonoyusd U uBbL, 0,65 -1 MUXTHI, TUBI U onbxu; 0,73 -mis
ny0a. IlomydeHHblEe [OaHHBIE 3amKMCBHIBAIOT B KypHal. B rpade 8 Tabdm.2
OMUCHIBAIOT XapaKTep pa3pylieHus odpasiia.

['oguunbie ciou ObUTM TapaJUielbHBI ONHOM mpe rpaHedt Opycka. [Ipum
ONpEeIeICHNH MOJYJISI YIPYTrOCTH U Mpeiesia IPOYHOCTU HPH CTaTUCTUYECKOM
n3rube (FOCT 16483.9-73 u 'OCT 16483.3-73).

JInst WcTbITaHUS W3TOTaBIMBAIOT O0O0pas3ilbl B BUJIE NPSIMOYTOJBHBIX
OpyckoB cedenuem 20x20MM U JMHON BAOJL BOJOKOH 300MM TOK, 4TOOBI
TOJIMYHBIC CJIOM OBUIN TTapaJUIeIbHBI OHOM Mape TpaHei Opycka.

[lepen  wcmplTaHWeM  TMOCEpPeNMHE  JUIMHBI  00pasla  M3MEpSIoT
IITAHTCHIIMPKYJIEM ¢ TOYHOCTBIO 0 0,1MM IIMpUHY D B pajuaibHOM M BBICOTY
h B TanrencaibHOM HampapjieHHsX. (OOpasell yKJIaJbIBalOT Ha HEOIBHYKHBIC
3akpyrieHHbie (I =15Mm) onopsl uiu Baiuku. K BepxHeMy 3axBaTy MAaIIMHBI
KpEMUTCS TpaBepca ¢ ABYMs HAKUMHBIMU HOKaMU WM BaJIMKaMHu (puc. 1B).

[Ipu omnpeneneHur MOIYJsl YOPYrocTd sl uU3MepeHus aedopmarmii
(mporu0oB HEUTPAIBHOIO CJOS) UCIOJIB3YIOT MHAMKATOPHOE MPUCTIOCOOIEHNE
('OCT 16483.9.73), 3akperisieMoe 10 HeWTpaiapbHON JIuHHMHM oOpasna. Ecmou
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TAKOro TPUCIIOCOOJIEHUS HET, JAeQopMalid MOXHO U3MEpPATh Tpems
WHIUKATOpaMH: CpeAHUMU U JAByMs KpailHumu. CpenHuidl UHAUKATOP
yCTaHaBJIMBAIOT MO 00pa3loM, a KpailHhe HajJ HUM, 1o ocsiM onop. Kpaitnue
WHUKATOPbl TIPEeIHa3HAUYCHBbI JJI1 U3MEPEeHUs iepopManuil CMATUS JPEBECUHBI
HaJl ONOpHBIMU  BaJukamMu. B »ToM  ciyyae  JeHCTBUTEIBHBIM
(3KCIIepUMEHTaIBHBIN) MPOorud oOpasia B CM:

fakcn:fcp - (Afﬂ+Afn)/2 (5)

rae: f, - nepemerenue, momy4eHHOE 10 NOKA3aHUSIM CPEIHETO HHAUKATOPA,
CM;

Af,, Af, - nedopmarum cmsTHS JEBOH M TPaBOMl OIMOp, MOIYYECHHBIE IO
MOKA3aHUSIM KpalHUX UHJIMKATOPOB, CM.

Jlanee oOpaser; paBHOMEPHO HArpykarmT €O CKOpocThio 150+30xrc/mMuH
(WM  TOpU  CKOPOCTH TEPEMEILECHHS Harpy>Karoued TOJIOBKA MAaIlIUHBI
155mm/Mun). Korna narpyska gocturaet 80 Krc, oOpasel] IiaBHO pa3rpyKaroT
no 20xkrc, 3arem HarpyxkamoT 10 80krc u pasrpyxator g0 20krc. Ilpwu
MOCJICYIONINX YEThIPEX HArpyKEHUSX B MOMEHT JOCTIKEHUSI Harpy3Ku
P,=30kxrc (awxkHss rpanuna) u P,=80krc (BepxHss rpaHuIla) H3MEPSIOT B
teyeHue He Oosiee 10c mporud (¢ TtouHocthio a0 0,1MM) M 3amuCHIBAIOT B
KypHal, popMa KOTOpOro MpuBeeHa B Ta0.3.

Taoauua 3.
Onpeoenenue Mooyasa ynpy2ocmu npu Camuydeckom uszuoe

[ukJibr OtcueTsl o Moaynb
Harpy- Pazmepsl, npuodopy Biax- YIPYTOCTH, [Tpume-
KEHHUS cM IIPU Harpy3ke, | HOCTb Kkre/em’ YaHue
MM ®,%
b h PH: PB: E o E12
30krc | 80krc

1 2 3 4 5 6 7 8 9

1

2

Moayib YIPyrocTd APEBECHHBI IIPH CTATUCTHYECKOM M3THOE BEIYUCIISIIOT
¢ okpyriaenuem 1o 1000kre/cm2 o popmye:

P s
212 .
648-E . J (6)

23

rae: P - Harpyska, paBHas PasHOCTH BEPXHETO W HWKHETO Iperesa
Harpyxenus (P = P, - P,= 80 - 30 = 50kec); f = 1,7 - f,7 - nporub obpa3iia,
PaBHBIN PA3HOCTH MEXIy CPEIHUMH apU(PMETHYECKUMH W3MEPEHUI Mmporubda
IIPH BEPXHEM W HIKHEM TIpEJieNiaX HarpyKEeHHsl, CM.




Moayns ympyroctd npu  BiaaxHoctd 12% - Ejp BBIUMCHSIOT 1O
dbopmynam: Uit 0o0pasloB, BIAXHOCTb KOTOPHIX MEHbILE Mpezesna
TUTPOCKOMUYHOCTH,

En=E,I(1- a(w - 12)) (7)
Jl1st 06pa31oB, BIAKHOCTh KOTOPBIX paHa Mpeaeny TurpoCKOMUYHOCTH

HJIA IIPCBLIMIACT €TI0,
E12:Ew/ k1230 (8)

- B dopmymnax (9) u (10):

o - ko urment, papapiid 0.01 Ha 1% BraxxHOCTH:

@ - BIQXXHOCTh 00pa3iia B MOMEHT UCTIBITaHuH, %0.

k1230 - ko3 durment, paBapii 0,8 - mis xBoWHBIX mopox; 0,89 - mus
KOJIBIIECOCYUCTHIX TopoAd; 0,82 -mist 6epesbl U APYTUX PACCETHHOCOCYAUCTHIX
nopoy. Pe3ynbrarsl HCIIBITAHUI 3aITUCHIBAIOTCA B JKypHal (Tabi.3).

[Ipenen mpovYHOCTU MPU CTATUCTHUECKOM U3TMOE MOXHO OINPEICIUTh Ha
TeX K€ o0pa3lax Iociie ONpEeNeNeHUs MOJIYJs yHpyroctu. B stom ciyuae
WHJUKATOPHBIA TPUOOpP CHUMAIOT M HarpyxaroT oOpasell paBHOMEPHO CO
ckopocTbio 700+150krc/MuH (UM IpU CKOPOCTH TIEPEMENICHUS HArpy>Karolieu
rojoBku wmammHbl 10mMm/MuH). HcnbiTaHue TPOJOIDKAIOT 10 pa3pylICHHUS
oOpasua, T.e. 10 MOMEHTA, KOT'/la CTPEIKa CUJIOU3MEPUTENS] HAUYHET JBUTAThCS B
oOpaTHyl0 CTOpOHY. MakcumanbHyl0 HArpy3ky Py.. ONpenensioT 1o
KOHTPOJILHOM CTpPEJIKE C TOYHOCThIO 0 1krc. B mponecce HarpyXeHUs! ClensT
3a C)KaTOM 30HOM oOpasua, pUKCHpYys HArpy3Ky MpU TMOSBJICHHUM Ha BEpPXHEU
TPaHU CKJIaJ0K, YTO CBUIETEIBCTBYET O Hayajle pa3BUTUS IJJACTUYECKUX
nedopMainuu B cxaToil 30He 00pasua (Tadn.4).

B rpade 11 Tabnuupsl 4 3aprCOBBIBAIOT BUJ CKJIAJAKWA B CXKATOW 30HE H
XapakTep u3noMa odpasiia.

[Ipu wucnbpiTaHUU APEBECHMHBI MSITKUX TMOPOJ HA OMOPHI U TOJ HOXH
YKJIaJABIBAIOT MOAKIAIKH pazmepoM 20x20MM U3 paHepbl TOIITHON SMM.

IIpe/e NPOYHOCTH APEBECHHBI BEIYUCIIOT C OKpYIIeHHeM 10 10Kre/cm’
o dopmyiie:

o, =P, .. L bh? (9)

[Ipemen MPOYHOCTH NPH BIAXHOCTH 12% 615" ONPENESIOT 1Mo GhopMyiam
(2) u (3), npunumast B Hux koapdurment o = 0,04 s Bcex MOPO IPEBECUHBI;
ki, - kod(dunuent, papawii 0,58 -1 COCHBI, MUXTHI U TomoJist;, 0,595 -mis
Oepe3bl, eu 1 JUcTBeHHUIIbL; 0,615 -1t 1y0a, MBI U OJIbXU.

BraxxHOCTh JIpeBECUHBI ONpeAeNstoT cpazy nociue ucnbitanuii mo 'OCT
15483.7-71. npoOy mis UCHBITAHWA HA BIAKHOCTH JUIMHONW 30MM BBIpE3aroT
BOJIM3H M3JI0Ma 00pasIia.

Taoauna 4
Hcnvimanue opesecunvt ha cmamuuecKuil uzzuo



Pazmepbr | MomeHT Harpy3ska, krc Bnax- | Hanpsixke- [Ipenen pu
o0p cM Conpo- HOCTb, | HMS IIPU | MPOYHOCTH | M€Y
asIl THBJIE- ®,% | TOSIBIICHU KI'C,CM aHu
a HUSA U e

b h 3 [Tpu Paspy-

W,cm CKJIAJIOK, - -
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Crarucruyeckasi 00padoTKa pe3yjbTaTOB.
[Ipu cratuctuyeckoil o0OpabOTKE pe3yJbTaTOB MPOBOAUMBIX HCIBITAHUN

JOJDKHBI OBITh BBIYHCIICHBI CIICAYIOMNUC BCIININHBI:

1. Cpennee apudmernueckoe. OHO sBIsAeTCS HauOoOJee BEPOSTHHIM
3HAYEHUEM MCKOMOM BEJIIMYMHBI. BBIYUCHAIOT cpeHee apudMeTHIeCcKoe

o ¢popmyie:
DV
M==—
n

rae: 2 - 3HaK CYMMBI, ITOKa3bIBAIOLIWM, YTO HYKHO B3STh CyMMY BCEX
BapuaHTOB V; N - 4Kciio HaOJIOIeHU (BapUaHT).

2. CpeaHee KBagpaTH4YHOe OTKJIOHeHHe. CpeqHee apupMETHUECKOE JaeT
IPEACTABICHHE O CPEAHEH BEIMYMHE W3y4aeMoOro IMpU3HAKa WU
CBONCTBA.

BennunHOM, XapakTepu3yOUIEH CPEIHIOK  W3MEHYMBOCTH  M3Y4aeMOIO
CBOICTBA, ABIISIETCS CPEHEE KBAJAPATUYHOE OTKJIOHEHHE, KOTOPOE BBIUUCISIOT

o ¢opmyiie:
2.

n-1
rme Xx° - CyMMa KBAaapaTOB OTKIOHGHHI BCEX BAPHAHTOB OT CPEIHErO
apudmerndeckoro, Xx°= X(V-M)?; N - 9ucio HAGTIONCHHIL.

3. Bapuanuonnbiii  ko3¢pduument. Ilpu  cpaBHEeHUM  CTeneHU
U3MEHYMBOCTU JIBYX HIJIM HECKOJBKHX H3y4aeMbIX MPU3HAKOB a0COIIOTHOE
3HaYEHHE CpPEJHEro KBaJPaTUYHOIO OTKIOHEHHS HE JaeT BO3MOXKHOCTH
HEMOCPEACTBEHHO CYAUTh O TOM, KOTOPBIN M3 MPU3HAKOB HanOoJiee N3MEHYHB.

[ToaToMy HEOOXOAUMO BBHIYMCIUTH OTHOCUTENIBHYIO H3MEHUUBOCThH ATOTO
CBOMCTBA, KOTOpas Ha3bIBaeTCS BapHALMOHHBIM  KO3(PPUIMEHTOM WM
Kod(hpurreHToM N3MEHYMBOCTH. BapuanmoHasiii KOd()PHUITUEHT BEIYUCIISIOT 10

dbopmye:

o=%

ilOO'O‘
M

D=
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4. Cpennsis ommdka cpeaHero apudmernyeckoro. Bennuuna cpegHero
apu(pMETUYECKOTO0 4YacTo ObIBaeT HaifjieHa M3 CPaBHUTEIBHO HEOOIBIIOrO
KojuuecTBa HaOmogeHui. [loaToMy HET yBEPEHHOCTH, 4YTO IMOJTYYEHHBIH
YaCTHBIN PE3yJIbTAT TOYHO XapaKTEPU3YET CPEIHIOI BEJIMYHUHY 3TOTO CBOMCTBA
y HeoOC/e0OBaHHbIX OOBEKTOB. BenuunHa, MNO3BOMAIONIAS MO YaCTHOMY
3HAYEHUIO CPEIHETO apU(PMETUYECKOTrO CYAUTh 00 OOIIEH BETUYMHE CPEIHETO
apu(PMETHIECKOTO U3Yy4aeMOTO HaMH CBOWMCTBA HA3BIBACTCS CPEIHEH OIMMOKOMA
CpemHero apuMeTHIeCKoro.

Omna ompenensiercs o popMmyIie:

m=+-"—
\/ﬁ

5. Ioka3aTeab TouHOCTH. CpenHss ommnOka MOXKET ObITh BBIpa)KEHA B
IpOIEHTaX OT COOTBETCTBYIONIETO €H  CpeaHero  apu@pMEeTHUECKOTO.
[TomyuenHasi BeMUMHA HA3bIBACTCS MOKA3aTeNIeM TOYHOCTH U BBIYUCISIETCS TI0
dbopmyie:
_ lLlOO- m

M

Yem MeHblLIE TMOKa3aTeab TOYHOCTH, TEM HAJEKHEE pE3yJIbTaTbhl
uccinenoBanuif. Ilpy u3ydeHHH QU3NKO-MEXAaHUYECKUX CBOWCTB JPEBECHHbI
JIOCTATOYHAsl HAJIEKHOCTh 3KCIIEPUMEHTa 00€CTIeYMBAETCsl B TOM CiIydae, KOrja
noKa3artesib TOYHOCTH He IpeBbllIaeT 5%.

Onpenesenne pacuyeTHOr0 CONPOTHBJICHHUS

[Ipexxnge ueM oOmpeneianTh pacuyeTHOE COMPOTUBIECHHE JIPEBECHHBI,
HEOOXOJMMO  BBIYHMCIUTH HOPMATUBHOE  COIMPOTHUBIICHHE,  SBISIOMIEECS
HAaUMEHBIIIUM BEPOSATHBIM 3HAYEHHEM Tpe/iea MPOYHOCTH:

R" :M(l—tij
100

rie M - cpegHee apudMeTHUECKOE 3HAUEHUE TNpelena MPOYHOCTH; V-
BapUAIIMOHHBIN K03 duieHT; 1 - mokazareiab JOCTOBEPHOCTH, OMPECICHHBIN
1o 1ab.d.

P

Tabnuua 5

Yucno [Tokazarenb TOCTOBEPHOCTH ITPU BEPOSTHOCTH
HaOJIIOICHHH 0.95 0.98 0.99
4 3.18 4.54 12.94

S 2.78 3.75 8.61

6 2.57 3.37 6.86

7 2.45 3.14 5.96

8 2.37 3.00 5.41

9 2.31 2.90 5.04

10 2.26 2.82 4.78

3HaveHHE CPeTHETO apU(PMETHIECKOTO U BAPUAITMOHHOTO Kod(uimenTa
MPUHUMAIOT 110 Pe3yJbTaTaM CTAaTUCTUYECKON 00pabOTKH OMBITHBIX TAHHBIX.
PacueTHoe compoTuBiieHne OnpeiesitoTcs o Gopmysie:
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R="

K
['ne «x - koadunmenT 6e30MacHOCTH O MaTepuany, Kk = 2,2.

JIABOPATOPHAS PABOTA Ne2

Onpenenenue Hecyuiei COCOOHOCTH JI000BOH BPyOKH

B coBpeMeHHBIX [IepEBSAHHBIX KOHCTPYKIMSIX BPYOKHM MPUMEHSIOTCS s
MIPUCOEANHEHHUSI CKATHIX 3JIEMEHTOB B CTBIKE MJIM y3Jie. XapaKTepHbIM IPUMEPOM
MOKET CITY>KUTh OMOPHBIN y3€] TPEYroabHOU CTPONMIBHON (hepMBI.

Henp padoTBI: ONPENEINUTH PACUYCTHYIO  HArpys3Ky; OIpPEIEIUTh
DKCIIEPUMEHTAJIbHO Pa3pyLIalOllyl0 Harpy3Ky M OLEHHUTbH JUIMTEIIBHYIO HECYLIYIO
CIIOCOOHOCTh COEJUHEHUS; YCTAHOBUTh BEPXHIOK TPAHUIy OOJACTH YIPYrou
paboOThl COEIMHEHUS TTO/T HATPY3KOM.

CooteerctBenHo CHullom mpenycmaTpuBaroTcs nBa BUAA COCAMHEHUN HA
BpyOKax: Ha CKaJIbIBAHUE U HAa CMATHE.

PacueTHOE CONMPOTHUBIIEHHE IPEBECUHBI CMSITHIO YCTAHABIIMBAETCS HE W3
YCIIOBHS Mpejena NPOYHOCTH, & U3 YCJIOBHS OTpaHUYEHHUs nepopManuil CMATHS.
HedopManyu coeAHEHUs MPU TMOJHOM MCIOJIb30BAHUM MX PACUETHOW HECYIeH
cnocobHocTu npuHuMarotcs no tadut. 1 CHull (4), koTopast mpuBOIUTCS HUXKE.

Taoaunal.
Jedopmanusi coeMHEHUsI IPU MOJTHOM UX MCNOJIb30BAHUU
Bung coennnennsa Hedopmaiiu coenuHeHus:, MM
Ha BpyOkax u Topelr B Topell 1.5
Ha narensx Bcex BUJIOB 2
B npuMbIkaHMSX TTONIEPEK BOJOKOH 3
B kneeBbIX coeTMHEHMUIX 0

Pabouyro miIOCKOCTh CMSATHS BO BpyOKax, Kak MpaBWiIO, CIEIYET
pacnoJyiaraTh MNEPIEHIUKYISIPHO K OCH NPHUMBIKAIOLIErO CHKaTOro 3JIEMEHTA.
DONEeMEHTbl COEIUWHEHUs Ha BpyOKax JOJKHBI OBITh CBSI3aHbl OOJTaMH,
XOMyTaMH WJIW CKOOaMH, CHOCOOCTBYIOIIMMHU B3aWMHOMY  TPHKATHIO
COEJIMHSEMBIX 3JIEMEHTOB.

PacueT J1000B0OIi BpyOKHU HA CKAJBIBAHWE BEJIETCS TTO PopMyIIe:

TCK < RCKCP FCK (1)

rae T - CKanbIBarOUIee YCUIINE;

Fe - pacueTHas mjomaas CKaJbIBaHUS;

R — pacueTHOe, cpeiHee IO IUIOIMIAAKE CKaJbIBAHUS COINPOTHBJIEHUE
JIPEBECUHBI CKAJIBbIBAHUIO, OMPEIEIISIEMOE 110 BBIPAKEHUIO:

12



L/2 L/2

dl Kl 71

Puc.1 Odpasey - ¢epma u npucnocodseHus dns ucnsimaHusi nodoBou Bpyodku:
a - cxema gepmbl U ycuaus 8 3nemeHmax; 8 - KOHCMPYKYUS U CXeMa UCNbIMAHUS;
1 - eopu3oHmabHeIU Opyc; 2 - HAKAOHHBIU Opyc; 3 - depebBsHHas nodknadka moAwuHoU 25MM; 4 - wapukonodwunHuk
padukaibHell; 5 - odouma; 6 - BpemeHHsie depebsiHHbie naaHvku,; 7 - cma/bHas naavka; 8 - uHdukamop.

13
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 __ CK
RCK - I (2)
1+ -
e
ch - paCu€THOC COIPOTUBIICHHUEC OPCBCCHHBI CKaJIbIBAHUIO (I[J'I?I

MaKCUMAaJIbHOT'O HAMPSYKEHUs) AJI1 COCHBI UJTU €JIH;

RCK=21KZ/CM2;

L. - pacueTHas JIMHA TUIOLIAJKUA CKaJbIBaHUs, MpUHUMaeMas He Oosee
10 rnyOuH Bpe3ku 1 He MeHee 1,5h

1,5h < L. <10h,,;

e - TIeYO CWJI CKallbiBaHWsA, puHMMaeMoe paBHbiM 0,5h mpu pacuere
AJIIEMEHTOB C OJIHOCTOPOHHEN BPE3KOW;

h - pasmep ceueHwst AeMeHTa 10 HATIPABICHUIO BPE3KH;

3 - koapduument, npumeHseMblii paBHbiM 0,25 mnpu pacyere Ha
CKAJIBIBAHUE PACTSAHYTHIX 3JIEMEHTOB C OJJHOCTOPOHHEN BPE3KOM;

Omnopa CKaJbIBAIOIINX HANPSHKEHUH MO JIMHE IUIOIIAJKH CKaJIbIBAHUS
IIPUBEJICHA HA PUC.2

Ortnowmenue L, /e momkHO OBITH HE MeHee 3.

Pacuer J1000BO#i BpyOKH Ha cMATHE MPOU3BOAUTCS IO OCHOBHOMU
paboueii mockoctu cMstus b, 6 (puc.1) Ha monHoe ycunue N, TelcTByroIICe
B IIPUMBIKAIOILEM CKATOM 3JIEMEHTE, COTJIACHO BBIPAKEHMIO:

NCM < RCM,OC FCM (3)

rae F., - pacueTHas miomaab CMITHS;

Ry o - paCYETHOE COIPOTUBIIEHUE IPEBECUHBI CMATHIO O] YTJIOM K
HaIpPaBJIEHUIO BOJIOKOH, OTpeiesieMoe 1o GopMyIie:

R

M

R = n (4)
1+| — ~1|-sina
cm90

R.. - pacyeTHOE COMPOTUBIICHUE APEBECHUHBI CMSITHIO BIOJb BOJOKOH (0 =
0); mi1st cocusl u eciu R, =13 Oxz/cm®

R 90 -pacdeTHOE COMPOTUBIICHUE IPEBECUHBI CMSATHUIO TTOMIEPEK BOJIOKOH
(00 =90); nu1st COCHBI M €11 B T00OBBIX BPyOKax R, = 3 Oxz/cm’,

B nmaGoparopHoii pabote BHENIHEH HArpy3Ko SBISETCS BEPTUKAIHHOE
ycwue P; cuna N, u T, MOTYT ObITh HallJICHBI U3 PACCMOTPEHUSI PABHOBECHSI
OTIOPHOTO y31a.

N3 pucyHka cienyer:

P P
New = 2sina To 2ty ()

ITnomans ckaneiBanus F. = L., b;

mwiomans emsarust  F.,, = (bh,,) / cos a.

Pacuerom mo BeIlienpuBeAICHHABIM (POpMYJIaM OTIPENIETISIOTCS pACUETHBIC
3HAUYEHUS] BHEIIHEN HArPY3KU U3 YCIIOBHS CKAJIBIBAHUS P, U U3 yCIOBUS
cmstus P,

Wcnibrtanue 1000Boi BpyOKH TPOBOJIUTCS coryiacHo /2.3/.
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B 3axmrodeHuun AenaroTcs BBIBOIBI MO paboTe, CPaBHUBAIOTCS PacUCTHHIC
¥ DKCIIEPUMEHTAJIbHBIC TaHHBIC, TAETCS 3aKII0UYEeHHE 0 paboTe JT000BOI BpyOKH
(cm.1.10).

JIABOPATOPHAS PABOTA Ne3

OnpenesieHue HeCcyled ClIOCOOHOCTH COeIMHEHUS HA HareJsiX

Harenem Ha3zbIBaeTCsl THOKHI CTEpKEHB, KOTOPBIM, COCAWHSSA DJICMCHTHI
JEPEBAHHBIX KOHCTPYKIMH M TPEMSITCTBYS WX B3aUMHOMY CIBHUTY, CaM B
OCHOBHOM paboTaeT Ha U3ruo.

K ImuivHAPpUYECKUM HArejlsM OTHOCHUTCS OOJTBI, TBO3JH, IIYPYIbl M
riiyXxapu (BHHTBI OOJBIIOr0 JHAMETpa C IIECTUTPAHHOHW WM KBaJIpaTHOM
TOJIOBKOM).

CnBurasch, CIUTAYMBAaeMbIe JJIEMEHTHI CTPEMSATCS ONPOKUHYTH HAreib
(puc.1 a, 6, B), KOTOpBIA TMOCJIE HEKOTOPOr0 MOBOPOTA, OOYCIOBIECHHOIO
HEIJIOTHOCTSIMA M OOMSATHEM JPEBECHHBI, YIIUPACTCS B HEEC CHAdYaja M0 Kpasm
AJIEMEHTOB, a 3aTEM HaUYWHAET N3TH0AThCA.

a) 0)

———

e e

————

—

Puc.1. (xema padomsi Hazens:
a - nepBoHayvasbHoe nosoxeHue Haee/s; 0 - noBopom Haeens; 6 - degpopmupobaHue Hazces.

Hear pabdoTbl: oOmNpenenuTh pacyeTHYH HECYIIYH CIOCOOHOCTh
COCIMHEHUS, OINPEACTUTh OKCIEPUMEHTAIbHYIO HECYIIYI) CHOCOOHOCTH
COCIMHEHUS U CPaBHUTh C TEOPETUYECKUM 3HAUYCHHUEM; TOCTPOUTH Trpaduk
3aBUCUMOCTH JiepopMaIiiy COeTMHEHUS PU PACUETHON HECYIIel CIIOCOOHOCTH.

Hapymienne HOpManbHOM pabOThl COEAMHEHUS Ha HAreiasX MOXKET
MTPOU30UTH:

a) B pe3yJibTaTe CMATHS JIPEeBECUHbI HATEJISIMU;
0) BcieacTBHE H3ruda HareJsl.

Hecymass crmocoOHOCTh HareiapbHOTO COCIMHEHHS OMPEISISeTCS W3

BBIPAKEHUS

N <m-n-Thin (1)
rae M - 4YKUCIO Harejle; N - 4YUCIO «CpPe30B» T.€. YMCIO KOHTAKTHBIX
IUIOCKOCTEH CJABHMIa B COCJIMHCHUM,
Tmin - pacuerHas Hecylass CHOCOOHOCTh OJHOTO «Cpe3ay Hares,

omnpeacisicMas KakK HAMMCHBIICC U3 CIICAYIOINX BCIWMYHNH:
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T.=50-c-d

T,=80-a-d;

T,= 180-d*+2a° - JUISl CTJIbHBIX CTEP)KHEH;

T,=250-d*+a® - ms rBO3MIEH.

3neck T, - pacueTHas Hecymas CIIOCOOHOCTh OJHOTO HAreias U3 YCJIOBHS
CMSTHUS B CPEIHEM CIIOE;

T, - To ke, U3 YCIIOBUS CMATHS B KPAHEM CIIOE:

Ty - TO *%e, U3 ycoBUs U3ruda Haressl.

VYkazaHHble BeMWYMHBI TpuHUMaroTcs 1o Tab6n.17 CHull 11-25-80, tme
PEKOMEHJIOBAaH TOJICYET WX IO ASMIMPUYECKUM (opmysiaM, TMOJYYCHHBIM B
pesynbrare  00OOIIEHWsS  JAaHHBIX  MHOTOYHCIICHHBIX  DKCIIEPUMEHTOB.
VcribiTanne COCIMHEHHS W OIEHKA HECYIIeW CIOCOOHOCTH TPOW3BOJIUTCS TIO
METO/IMKE OMHMCAHHOU B /2.3/. cxeMa UCIIBITaHUS CM. pUC.2

P
2 3 3
2
3
- d
=
3 z
0 B e , & ,
0
ZJ i Harejib
balbc bap 1
J/ >7I5d >2/5d >7’5d
P/2 \P/2

Puc.2. Ycmarobka npudopob Ha odpa3zuyax 445 UCNbIMaHUS HA2e/IbHbIX C0eGUHeHUU:
1 - musumumpobBas dymaza; 2 - yeoiku; 3 - UHGUKAMOPSI.

JIABOPATOPHAS PABOTA Ne4

HcnbiTanue KJICCHITBIPCBOT0O COCAUNHCHUSA

Heab padotbl - ompeaeneHHe HeCylIed CIMOCOOHOCTH KJIEELITHIPEBOTO
COEIUHEHMsI (BKJIEEHHOTO HITHIPS]) B 3aBUCUMOCTU OT TJIyOMHBI BKJICUBAHUS U
JMaMeTpa LIThIPS.

OcHOBHBIE 3a1a4M:

1. VsacHuTh xapakTep padoThl KIEEIITHIPEBOrO COCTUHEHUS.

2. OmpenenuTs pacuyeTHylo Harpy3ky N, coenuHeHus.

3. YCTaHOBUTH MOMEHT pa3pylleHHus o0pas3lia U COOTBETCTBYIOUIYIO
pa3pylIaloNIyI0 HAarpy3Ky.

4. CpaBHUTH BEIMYHMHbBI Pa3pyLIAIOLIEN U paCU€THON HArpy3o0K.
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5. OueHuTh BIUSHUE TJIyOMHBI BKJICHBaHUS M JUaMeTpa IITHIpS Ha
HECYIIYI0 CIIOCOOHOCTh COEAMHEHMS, NpPH HAIMYUU JAAHHBIX 00 HCIBITAHUSAX
JIpYrux 00pasIoB.

IHoaroroBuTe/BHBIE PAGOTHI

Jlia BBINONHEHUs pa0dOThl CTYJAEHTaM BBIAETCS 3apaHee M3TOTOBJICHHBIN
aneMeHT (puc.l), UMermMil MO TOpLaM BKIECCHHbIE METaJUIMYECKHE IUTHIPU
(cranmpHbIE cTpekHN) U3 apMmaTypsl kinaccoB A-ll wim A-1l1 tnamerpom 8-16Mm.

1

, L2 R , 1-1
2 1 d1
i
= sss=g 55T AN # <
1 H dl+5mm
L b

Puc.1. KneewmsipeBoe coeduHeHue.

[Ipu wmsroromnenun oOpaslia Ha IpaHSIX JACPEBSIHHOTO AJIEMEHTa BOJIU3U
TOPIIOB HAHOCATCS JJIMHBI COOTBETCTBYIOIIUX BKJICCHHBIX CTpekHen L, u L, u
ux auaMeTpshl 0; 1 d; , a TakKe KJ1acc apMaTyphl.

C moMoIIbio MTAHTEUUPKYIS U JIMHEUKU TIPOU3BOAUTCS OOMEp dJIeMEHTa

¢ TtouHocThio 10 0,01mMMm. I'myOmna BkieuBanust mteipedt {; u {, AOmMKHA
ynoBjiaeTBopATh yeiaoBuio 10d < ¢, < 30d.
TpeOyemsbrii nuamerp otBepcTHs paBeH 0;+0,005u, rae d - auamerp WTHIps, a
paccTosiHUe 10 Kpasi ceueHus J0DKHO ObITh He MeHee 2d. Pesynbrartel oOMepa
3aHOCSTCS B COOTBETCTBYIOIIYIO TaOJMIy >KypHaja JabOpaTOpHBIX padoT.
Kpome »TOro Bu3yalbHO OMNPEACIAIOTCS HAJIWYHAE ITOPOKOB JICPEBSHHOTO
AJIEMEHTA B €T0 COOTBETCTBUE OMPEICICHHOMY COPTY APECBECUHBI.

[Ipu wucHbITAaHUM KIJIECHITHIPEBOTO DJEMEHTA IOCICAHUM HarpyKaercs
pacTsATHBAIOIIEH CHJION, KaK MOKa3aHO Ha PHC.2. pa3pylieHHEe 00pasiia MOXKET
OpPOU30UTH JIMOO BCIEACTBUME CKAJBIBAHWS IO TIOBEPXHOCTH KOHTAaKTa
«BKJICEHHBIM CTEpPKEHb - KIIEEBOM IIIOB-[pEBECHHA», JMOO B PE3yJIbTaTe
pa3phiBa PaCTSIHYTOTO JACPEBSHHOTO DJIEMEHTA.

VYcnoBue NpoOYHOCTH AJIEMEHTA U3 YCIOBUS CKAIBIBAHUS MOXKET OBITh
N<T (1)
rie T - HecyIas CIoCOOHOCTH | - TO KJICCIITHIPEBOIO COSTUHCHHS.

T, =R, 7(d,+0,005)/ k , (2)

d; - HOMHUHAJIbHBIN AUAMETP BKICHBACMOI'O CTPEIKHS, M;
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L/2 L/2

Puc.2. (xema ucneimaHus kneewmsipeboco coeduHeHus.

€1 - nMHA 3a7eNbIBAEMON YacTU CTPEXKHS, M; KOTOPYIO CeIyeT MPUHUMATD T10
pacuery, HO He MeHee 10d; u He 6onee 30dy;
K - koddduimeHT, yUMTHIBAIOMIUN HEPABHOMEPHOCTh pPacHpee/ICHHs
HaIMpsHKEHUH CIBUTa a 3aBUCMMOCTH OT JJIMHBI YacTH CTPEXKHS, KOTOPBIM
ClIeIyeT ONpeAesaTh no popmye
kc() = 1,2 - 0,02(5 1/d1) (3)
Ra= 2,1MIla - pacueTHOE CONPOTUBIIEHNE APEBECUHBI CKAJIBIBAHUIO.
Hecymasi crmocoOHOCTH 37eMEHTa W3 YCIOBHUS TMPOYHOCTH HA PACTIKEHHUE
MOKET OBbITh OOecreueHa npu
N<P 4)
P=R, F.. (5)
rae B popmyite (5)
R, = 7,0 MIla - pacueTHOE CONPOTUBIIEHHE IPEBECHHBI HA PACTSKEHHE.
For - IUIOMIAb HOMEPEYIHOTO CEUCHHS 00pasia HeTTo, M.
3a pacueTHyr0 Harpy3Ky MpPUHHMAETCS MUHUMAaJbHAsg Hecyllas
ciocoOHOCTh  31eMeHTa Npin, paBHas HauMEHbIIEMY W3  3HAYCHUH,
ornpeeneHHbIX o hopmynam (2) u (5).

JKCIEePUMEHTAJIbHASA YaCTh

OO0paszen 3aKkpemigeTcs B UCOBITATEIbHYI0 MAIIMHY U MO CEPEANHE IBYX
IIPOTHUBOIIOJIOXKHBIX €r0 IPAHEN YCTAaHABIMBAIOTCS JIBa TEH30METpA.

OO6pasery 3arpykaercs cHavajia MpoOHOW HArpy3KOH, BeTWYMHA KOTOPOU
paBHa 10%oT pacuetHoit. [locne NMATUMUHYTHON BBIJIEPKKH MPOOHAs HArpys3ka
CHUMAETCH.

IIpu ncnbITaHUM CThIKA Harpy3ka MPUKIaAbIBAECTCS CTYNEHIMU, PaBHBIMU
20% ot pacueTHOM Harpy3ku. Ha KaXmoW CTylEeHH HarpyXeHus I0cCie
ISATUMHHYTHOM  BBIAEPKKM CHHUMAIOTCSl IIOKa3aHHUA BCEX TEH30METPOB.
Pe3ynbTaThl OTCUETOB 3aHOCSTCS B JKypHaJ JJAOOPAaTOPHBIX PadoT.

Ilpn Benmmumne Harpysku P=2P,,, TEH30METpbl CHUMAIOTCI H
nanbHeillee HarpyxeHue oOpaslia, BEJETCs MJIaBHO HapacTarollell Harpy3kou
BIUIOTh JO pa3pylieHus. B iKypHam 3aHOCUTCS BeJIMUMHA pa3pyllaromieid
Harpy3ku Pp,cq 1a€TCs pUCYHOK C KPATKMM ONMCAHUEM Pa3pyLICHHUS.
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O0paboTKa pe3yJbTATOB UCIIBITAHUI

1. BenuumHa HampsOKEHUN B KIIEEBBIX IIBaX MpHU pa3pylIarolieil Harpyske
omnpezensieTcs no Gopmyne

Ppa3
Z' =
vtk ©)
o1=EE; (7)
| 1 (o
l(Clj _C10)+(C2I _Czo)Jm
E, = (8)
20
E - cpenHee OTHOCUTENBHO YIJIMHEHHUE o6pa3ua 10 TTOKa3aHUsIM IBYX
TEH30METPOB.

B dopmye (8)
C10 Cy OTCUETHI HA HYJIEBOM CTENEHH HAMPSHKEHUS COOTBETCTBEHHO TIO
MIEPBOMY U BTOPOMY TEH30METpaM;
C4i CyiTO Ke, Ha J-TOH CTYIICHU HANPSKCHHUS,
M - 1ieHa aeneHust TeHzoMeTpa; L - 6a3a TeH3oMeTpa.
3. Ha ocHOoBaHuM pe3yJNbTaTOB UCIBITAHUN CPOUTCS rpadUK 3aBUCUMOCTH
nedopManuii oT Harpy3o0K (MIu OT HOPMAJIbHBIX HAIIPSHKSHUM ).
4. B 3aBUCHMOCTH OT XapakTepa pas3pylieHus oOpaslia MpOU3BOIUTCS
CpaBHEHHUE PE3yJIbTATOB UCIIBITAHUHN C TEOPETUUECKUMHU BEIIMYMHAMMU:

T o
_ “pasp _ Y pasp

CcK p

JIABOPATOPHAS PABOTA NeS

HUcnbiTanue 3y04aToro coexuHeHu st

Hear paGorel — ompenelieHHe HECyle ChnocoOHOCTH 3yO04aToro
COEJIMHEHHUS MPHU PACTSHKEHUH.

OcHoBHBIC 3a124H:

1.Xapakrtep paboThl 3y0O4aTOro COeAMHEHUSI.

2.0npenenuTs pacdeTHyI0 Harpysky N, coequHeHmMs.

3.CpaBHUTH BEJTUYHMHBI Pa3pyIIAOINIECH U PACUETHON Harpy3o0K.

JlanHoe coenuHeHue (puc.l) xapaktepu3yeTcsi Tpemsi mapamerpamud —
JUIMHOW 3yObEB €, IMIMPUHON WX y OCHOBaHUSA | W BepimuHBI 3aTymcHHeM b.
VYkII0H 3yOBheB IO OTHOIIEHHUIO K OCH JIOCOK cocTaBisieT 1 : 8.

[Ipu peiictBum pactsaruBaromux cwii N B 3y0daroil MOBEpXHOCTU
BO3HMKAIOT CKaJbIBAIOUIUE HAINPSIKEHUs, JEUCTBYIOIIME MOJ HEOOIbIIUMHU
yriaMu K HalpaBJICHUIO BOJIOKOH JIPEBECHUHBI, U PACTATUBAIOIINE HAIPSKEHUE,
JNEUCTBYIOLIME TOYTH TMOMNEPEK BOJOKOH JpeBecuHbl. (OOpaszer; MOXKeT
pa3pylmIuThcss MO0 BCJIEACTBHE CKAJBIBAaHHUS 10 3yO04aTOM IMOBEPXHOCTHU
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«KJICEBOM  IIOB-APEBECHMHA», JUOO TMOCPEACTBOM pa3pbiBa PaCTIHYTOIO
JEPEBSHHOTO AJIEMEHTA.

, -1

—

75

- (=32 32

Puc.1 3ydvyamoe kseeboe coeduHeHue.

HpO‘-IHOCTB 9JICMCHTA M3 YCJIOBHA CKaJIbIBAHUS MOKCT OBITH ompcaciicHa

KaK
N<T (1)

rae T - Hecyias cnocoOOHOCTh 3y0UaToOro COSMHEHHS;
T=R. S (2)

e S - [I0Maak TOBEPXHOCTH 3y6UYaTOro COCAMHEHHUS, M~
Re = 2,1 MIla - pacueTHOE CONPOTUBIICHUE JPEBECUHBI CKAIBIBAHUIO.
Pacuer snemeHTa U3 yCIOBUSI MPOYHOCTH HA PACTSHKEHUE MPOU3BOIUTCS
1o dopmyiie:
N<P (3)
rne P=R,F,, 4)

B ¢opmyne (4) R, = 7,0 MIla - pacueTHOE CONPOTUBIIEHHE IPEBECHHBI Ha
pacTsHKCHHE,

F.r - TUIOIIAL TONIEPEYHOTO CeYeHHUs 00pasiia HETTo, M-,

Jlnst mipoBeneHHMS pabOTHI CTYACHTAM BBITACTCS JICPEBSIHHBIA JJICMEHT
nocka (puc.l) TonmmHoM 32MM U IIUPUHON 75MM, UMEIOIIIAs 3y04aToe KJIEEBOE
coequHeHue. Pazmepsl mapaMeTpoB COEMHEHUS PUBEICHBI HA puC. 1.

[Ipu wucopiTaHuu  3y04aToro COEAMHEHUS  DJIEMEHTa K  HEMY
NPUKIAABIBACTCS  pacTATHBAIONIas CUja, Kak TIOKa3aHo Ha puc.2. 3a
TEOPETUUYECKYI0 DPACUETHYIO HAarpy3ka NPUHUMAETCS MHUHHUMAJIbHAs Harpys3ka
noaydenHas o popmyiaam (2) u (4).
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L/2 L/2

Puc.2. (xema ucnsimaHusi coeduHeHus.
I'1Tu T2 - meHzomempsi; [t - daza meHzomempa.

MeTtonuka uCHBITaHUS 3y04aTOro COEIMHEHUS U OICHKa Hecyllel
CIIOCOOHOCTH OIKCaHa B peKoMeHanusx /2,3/.

B 3akitoueHuu enaroTcs BBIBOJBI 110 paboTe, CPAaBHUBAIOTCS TEOPETUUECKUE
pacyeTHbIC U HKCIIEPUMEHTAIbHBIE pa3pyIIAIOIINe HATPY3KHU.

JIABOPATOPHAS PABOTA Ne6

HNcnpITaHUE HA CTATHCTHYECKHE U3rH0 KJIeeHOH 0aJIKH
NMPSAMOYT0JIbHOTO MONEPEYHOr0 CeYeHUst

banku npuMeHsOT, TIaBHBIM 00pa30M, B Ka4€CTBE OCHOBHBIX HECYIIUX
KOHCTPYKITUH MOKPBITHH CEIIbCKUX, OOIECTBEHHBIX M MPOMBIIIUICHHBIX 3/IaHUI.
Hcnonb3yloT UX TakKe B BUAE MPOTOHOB, MPOJIEThI U HArpy3KU KOTOPBIA HE
MO3BOJIAIOT MPUMEHUTH MPOTOHBI LEIBHOIO CEYEHUS, & TAKKE B BUJE TIABHBIX
OaJIOK MEepeKphITUH, MOCTOB M JAPYIHMX cOOpyxeHud. B oTedyecTBeHHOM
CTPOUTENILCTBE JOIIATOKJICCHbIE Oaaku HaXOAST MPUMEHEHHEM B TMOKPBITHUSIX
npojieToM 70 18M. ¢dopma IOHIATOKIIEEHBIX OalloK IO JJIMHE MOXET OBITh
MPSAMOYTOJbHOW OJIHOCKATHOM, CErMEHTHOM M JBYCKAaTHOW, MOCTOSHHOM U
MEPEMEHOM BBICOTBHI.

Heap padoThI: ONpPENETUTh TEOPETHUYECKH BEIMYMHY pa3pylIaOLIEH
Harpy3KH, SKCIEPUMEHTAIBHO TOCTPOUTH TpaduK MporudoB U CPABHUTH UX C
nporudamMu  TIOJYYCHHBIMU  TeopeThdecku. JIJiss  U3TOTOBICHHS  Oanku
MOAOMPAIOT COCHOBBIC WM €JIOBBIC JOCKH BiIaxHocThio 10 - 15%, mo
BO3MOXKHOCTH 0€3 MOPOKOB, OCOOCHHO CYYKOB. J|OCKM CTpOTarOT C YeThIpex
CTOPOH /0 TOJY4YEHUS HOMUHAIBHBIX Pa3MEPOB M CKJIEHUBAIOT MEXKIY COOOM.
['ooBBIE CJIOM  JIOCOK JOJKHBI HMETh COIVIACOBAHHOE PACIIOJIOKEHHUE.
JlpeBecrHa HIKHEH TOCKH Oalik JOJDKHA OBITH 00Jiee BRICOKOTO KauecTBa, YeM
BEPXHEM.

PacueTHyro Harpysky OINpEIENsioT, UCXOJs W3 HECYIIEeW CIOCOOHOCTH
OaJIKH.

1. Ilo TpPOYHOCTH TMOMEPEUYHOrO0 CEUECHHUS OT JACHCTBUSI HOPMaJIbHBIX

HaIpPsHKEHUH pacyeTHYIO HArpy3Ky HaXoJsT, UCTIONb3Ys (OpMYITy:
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=—<
=W =R @
riae M = (PL)/6 - pacueTHBII H3rHOArOIM MOMEHT;
W - MOMEHT CONPOTUBIIEHUS TONIEPEYHOTO CEUCHMUS;
R, = 13 MlIla - pacueTHOE CONPOTUBIICHUE IPEBECUHBI U3TUOY.

2. Ilo mpoyHOCTH Ha CKaJIBIBAHUE KJIEEBOTO I11BA PACUETHYIO HArpy3Ky

QS
OTIPENEISIOT Tak: © = b J <R, (2)

pacuy
rae: Q=P/2; S=bh%8; I=bh*12; b,,..=0,6b
R = 2,1 MIla - pacueTHO€ CONTPOTUBIICHUE IPEBECUHBI CKAJIBIBAHUIO.
3. Tlo npenenpHOMY ITpOTrHOyY pacyeTHYIO HArpy3Ky OMPEACIISIOT B TAKOM

23-P VA
2

f=——=—""—
648-E-J

ST, = ©

HOPSIJIKE: T

P P

H

e n 12

(3mech N = 1,2-ycpeaHeHbIH KOXPPUIIMEHT MePEerpy3KH);

E - Momynb ynpyroctu ApeBeCUHBI;

Frp - IPEAEIIBHBIA TPOTHO.

Taxum 06pa3oM, mocite npeodpasosanns P=0,27EJ/ (

IIpu Tex ke pasmepax Ganku E =10° kre/cm?

[lepen ucnplTaHMeM MOCepenrHE MJIMHBI OalKM ¢ TOYHOCTHIO 710 0,5MM
U3MEPSIOT IIUPUHY W BBICOTY W C TOYHOCTBIO 70 IMM mposier, 3arem
OTPENCIIAIOT PacUYSTHYI0 HECYIIyI0 CcHocoOHOCTh Oanmku. Ha rpansx Oanku
HaAMEUaloT PUCKHU OCEH OMOPHBIX U HATPY>KAIOIIMX BAJTMKOB U MECTa YCTAHOBKH
WHIUKATOPOB (puc.l).

Teopernueckuii mporud O6aKu ONpeAeNIoT Mo GopMmyiie:

(1 _ 28-P-0°

" 648-2E - )
I'ze P - crymens Harpyxenns; E=100000 krc/cm?.
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Puc.1 KoHcmpykyusi u cxema UCNsIMAHUs HaG CMAamuYeckud U32ud K/eeHou 0a/IKU :
1 - daska; 2 - depebsHHas nodknadka moAwuHou 25mMm; 3 - cmasbHou Basuk,; 4 - cma/sbHass nodk/aadka,
5 - gaHepHasi nodknadka,; 6 - Hazpyxawwas mpabepca; 7 - Hox mMawuHsl; 8 - mpabepca mawuHsl; M - uHAukamopsl.
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3arem B koopamHatax P - f crposT rpadumk TeopeTmuecKux mporudos,
BBIUMCIICHHBIX MO (opmyine (4) U SKCIEPUMEHTAIBHBIX, MOJYyYEHHBIX MpPH
UCTIBITAHUSX.

HcnpiTanue Oanku U OLIEHKAa HECYIIeH CrocOOHOCTH (MU pa3pyILICHUU
oOpasIiia) Mpou3BOAAT MO METOAMKE OMHCAHHOW B pexomeHaamusax /2.3/. Cxema
UCIIBITAaHUN Ha pucyHKe |. OTCYET MOJDKEH COAep aTh PUCYHKH 00pasia u
CXEMy HUCIBITAaHUMN, KypHaI UCHbITaHul (Tabi.1), rpaduku mporudoB, a Takke
pe3yiabTaTOB UCTIBITAHUS.

JIABOPATOPHAS PABOTA Ne7

HcnbpiTaHue HA CTATUCTHYECKUE U3TN0 KiIeeHOH ¢paHepoll OaJkmn
KOpPO004YaTOro nonepevyHoro cedeHus

Krneedanepurbie Oanku cocTtosT W3 (aHepHBIX CTEHOK (TommmHou 10 -
12MM) 1 nomateix mosicoB. [lonepeuHoe ceuenue kieedanepHoil OaIKu MOXKET
OBITH JBYTaBPOBBIM MJIM KOpOOYaThiM. Tak Kak IpH 3TOM Mosca YIaJIeHbl OT
HEUTpaJIbHOM OCH, TO MaTepuall B TakuxX OalikaX HCHOJIb3yeTcs Haubosee
3¢ HexTUBHO.

banmku Takoro Tuma MOTYT OBITH MOCTOSIHHOW BBICOTHI, JIBYCKATHBIMH, a
TaK)Xe ¢ KpUBOJUHEHHBIMHU BEPXHUM ITOSICOM.

Heap padoTbl: ONpEeAETUTh PACUETHYIO HECYIIYIO CIIOCOOHOCTH Oamkwu,
HKCIIEPUMEHTAJILHO MOCTPOUTH rpauK MPOrHOOB U CPABHUTH UX C MPOrHOAMU
MOJTYYCHHBIMHA TEOPETHUCCKH.

OneiTHBIA OOpazen Oanku NpUBENIEH Ha puc.l. I ee HU3rOTOBJICHUS
NoNOMPAIOT JIPEBECHHY IO TpaBHJaM, W3JOKEHHBIM B pabote. s cTeHKH
nondupaioT 6epe3oByro (anepy mapku BK, ckiieenHyro kapOaMuIHBIM KiieeM
uin panepy mapku OCD, ckieennyio dhenoapopmanbaeruanbM kieeM. [Ipu
crubanuu JUCTHI (aHephl HE JODKHBI pacciaumBarhbes. [IpodHocTh daneps
MIPOBEPSIOT MCMBITAHWEM Ha CKaJbIBaHUE KJIEeBOTO mBa. Ha ropuszoHTaibrHOM
CToJie cOoOMparoT Kapkac Oanku W3 JOCOK (Tosica W pedpa), CKpemiss HX
rBo37siMU. Ha kapkac HakJIeWBaloT C IByX CTOpOH ¢aHepy Tak, 4YTOObI BOJIOKHA
pybamiek ObUTM TEpPHNEHAMKYISPHBI K JockaMm TmosicoB. CkiienBaHue,
3aMpecCOBKY W BBIACPIKKY BBITIOJNHSIOT 10 YKa3aHUSAM, IPUBEIACHHBIM B paboTe
6.

Pa3Mepsbl 6asiku pekoMeHIyroTCst B padbote (puc.1)

L=100c™m; b=5cm; b,=4cm; h=8cm; h,=2cm; 6=0,25cm. IlpuBeneHubIe
T€OMETPUUYECKNE XapPaKTEPUCTUKU TOMIEPEUYHOTO CEYCHUS 0K BBIUYUCIISIIOT IO
dbopmynam:

an: JH'" J(qu)/E, Snp: SH+S¢) Eq,/E
Ipu E4/E=50000/100000 = 0,5, Takum 06pa3oM NOIy4HM:
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; _bP-r)+sr’
v 12

w b =t)esr
6-h

np

S, =h, (> —hZ)/8

. b, (h2=h2)+5-h?
np 8

B ostux dopmynax: |y, Spp, Wpp - COOTBETCTBEHHO NpPUBENEHHBIE K
JPEBECUHE 3HAUEHUSI MOMEHTAa UHEPLIUH, CTATUCTUYECKOTO MOMEHTA U MOMEHTA
conporuBnenus; By u E- Momymm ynpyroctu ¢aHepbl M IPEBECUHBI; Sy-
CTATUCTUYECKUN MOMEHT TO0sCa OTHOCHTEJIBHO LIEHTpa TSKECTH OaikKu.
PacdeTHyto Harpy3Ky onpenessioT M0 pacueTHOW HeCyIel crtocoOHOCTH OaKH.

1. Tlo mpOYHOCTH TMOMEPEYHOrO CEUEHHUS OT JCHCTBHS HOPMAaIbHBIX
HaIpsHKEHUM pACUETHYIO HArpy3Ky P HaxomsT Tak:

o= M/W,,<R,;
'me M =P (/6
R, = 7 MIla - pacyeTHOE CONPOTHBIICHHE JPEBECHHBI IIOfACa Ha
pacTshKEHUE.
Takum 006pazom mocie npeodpa3zoBaHus:
P, =6W,, R,/ { (1)

2. 1o mpoYHOCTH Ha CKaJbIBAaHHE KJIEEBBIX IIIBOB, KpEMAIUX (paHepy K
1osicaM, PaCYETHYIO HAarpy3Ky P BBIUHMCIISIOT, OJIB3YSACh BBIPAKEHUEM:

_ QmaxSn <Rq§

I Sh
w2,
rae Qma—=P/2; Zh,=2h,
R = 0,8 MIIa - pacderHOe COMPOTUBIICHHE KICEBBIX LIBOB (haHephl HA
CKaJIbIBaHHE (Cpe3).
PemuB a1 hopmyIiel, moTydum:
P,=4J,,n,R.¢ IS, (2)
3. Ilo mpouHocTH Ha cpe3 QaHEPHOW CTEHKH PACUCTHYIO Harpys3Ky
OTIPEJICIISIIOT TaK:
— ¢
7 =QS,, /(1,,20)<R,,
rae Sy, CTATUCTUYECKUI MOMEHT IIOJIOBUHBI CEYEHUS] OTHOCUTENIBHO
IEHTpPA TSHKECTH OaJIKu;
chq) = 5 MlIla - pacueTHOE cOnpOTUBIICHHE (haHEPHI HA CPe3
(ckanpIBaHHE).
CnenmoBaTelibHO,

Ps =41,,0 R,," IS,, (3)
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L

Puc.1. KoHcmpykuyusi u cxema ucneiMaHusi Ha CMAMUYeCcKuU U32Ul K/A1eeHou @aHepHoU 0a/IKU:
1 - daska,; 2 - depebsHHasi nodknadka moAwuHou 25mMM; 3 - cmasbHou Baiuk,; 4 - cma/sbHas nNodk/Aadka,

5 - ¢aHepHas nodknadka,; 6 - Haepyxawwas mpabepca, 7 - Hox mMawuHsl; 8§ - mpabepca mawuHsl; 9 - depebsHHbIU
nosic oasku; 10 - g¢aHepHas odwubka, M - uHdukamopsl.
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4. Tlo ycTonumBOCTH (haHEPHOUW CTEHKH PACUETHYIO HArpy3Ky OMPENEsIoT,
NOJIB3YSCH (OPMYIIOiL:
QmaX/[Z:é(h-hn)'(D(j)]SchQb

I'ne @4 = (65 8/a)’ K03 dUIMEHT YCTORIHBOCTH (haHepbI;

a - PaCCTOSTHUE B CBETY MEX]Ly peOpaMu )KeCTOKOCTH OalKH;

[Tpu a < 650 koadpurmenT p=1.

IIpu ¢=1 pacueTHyto Harpy3ky P u3 yCioBuS yCTOMUMBOCTH (haHEpPHOM
CTEHKH HE ONPEIEIIAIOT.

B onopnoii yactu 6anku (puc.1) a=0,5/(t 13)-2,5bc].

B npunsitoit 6anku, a < 656 u ¢ =1.

5.ITo mpeaenbHOMY MpOrudy pacueTHyto Harpy3ky P HaxoasT Tak:

f, = fu(1+ah’ £%) <f,, £ 1250.

rae f, -momHbIi mporu® Oanku, ¢ y4eTOM HOPMaJbHBIX M KacaTeIbHBIX

HaIpsKCHUM;

23.E.|3
2

T & 1 - nporu® Oayiku, onpenenseMblii 0e3
648-E-J,,

ydera
KacaTeJbHbIX Hanpsokenuii (31eck P7=P/n = P/1,2 - HopMaTHBHas HarpysKa,
r1e N - yepeaHeHHbli koddduipenT neperpyskn); a=90° npu x6/b,=1/8;

fop - IpenenbHbIA Tporuo.
[Tocne moacTaHOBOK, pemiuB (GOpMYITY, TOJTYIHM

P=0,27El,,/( £+ 90h%) (5)

UcnpiTanne Oanku W OIEHKA HECYIIeH CMOCOOHOCTH MPOU3BOJISAT IO
MeToauKke, onucanHou B /2.3/. Ilopsanok opopmiieHHs: oTcueTa TaKou ke, Kak
u B paborte 6.

JIABOPATOPHAS PABOTA Ne8

OnpenesieHue Hecyled COCOOHOCTH HEHTPAJILHO
C’KATBIX CTOEK CIJIOIIHOIO M COCTABHOIO CEeYEeHUA

HGHTpaHBHO CXKaTbIC CTPCKHU CINIOIMIHOI'O U COCTAaBHOI'O CCUCHUA HAXOIAT

IUPOKOE TPUMEHEHUE TPU TMPOCKTUPOBaHHH (epMm (PacKoChl, CTOMKH),
peleTyaThiX KPY>KaJlbHO- CTPENbYaThIX CBOJOB, KYIOJOB U JIPYTHX HECYIIHUX
J€PEBSIHHBIX KOHCTPYKIIUH.

Leap pabdoThl: ONpeAennuTh PACYETHYIO HECYIIYI0 CIOCOOHOCTH CXKAThIX

AJIEMEHTOB; OINPEJEIUTh SKCIEPUMEHTAIBHO pa3pyLIAONIYI0 Harpy3ky u
OIICHUTH JIJTUTEIBLHYIO HECYIYI0O CIIOCOOHOCTh; YCTAHOBUTH BEPXHIOKO TPAHUILY
00JIaCTH YIIPYro# 3JIEMEHTA MO Harpy3Kou.
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Pacuer cnyiomHou cTOMKH

OnpezxenﬂeM T'MOKOCTh D3JIEMEHTAa OTHOCHUTEILHO OCH HaWMEHBIICH
M3THOHOM KECTKOCTHU

1 =20
)= €
y
€, - pacueTHas JUIMHA BIIEMEHTa, B HameM ciydae {,= {, I, - paamyc
UHEPIUH TPSIMOYTOJIBHOTO CEYEHHSI OTHOCUTEIBHO OCH Y-Y.
Koaddumument npomonpHoro msruba ompenensieM B 3aBUCUMOCTH OT

TUOKOCTH A
npu A< 70 ¢=1- 0,8(A /100)? (2)
npu A> 70 ©=3000/)° (3)
HaxoauM pacyeTHy10 HECYIILYIO CIIOCOOHOCTh CTOMKH;
R
N = ¢ ) F acd —C 4
3 k()/l ) kO()Hop ( )

Pacuyert cocTaBHOI CTOMKH
CocTaBHbIE HJIEMEHTHl Ha TMOJATIMBBIX COCAMHEHUSAX, OIEPThIE BCEM
CEUEHUEM, CJIEAYeT PacCUUThIBATh HAa MPOYHOCTh M YCTOWYMBOCTBH, MpH 3TOM F
OMPENENAIOT KaK CyMMapHbIe IUIONIAAuM BCeX BeTBeM. ['MOKOCTh COCTaBHBIX
AJIEMEHTOB CIISIyEeT ONMPECIATh C Y4eTOM MOAATIMBOCTH COSAMHEHUM 110 (hopMyIie

2
ﬂ“np - \/(,uy 'ﬂ“y) + /112 (5)

rae Ay, - THOKOCTH BCEro OJJIEMEHTa OTHOCHUTENBHO ocH Yy, (puc.l)
BBIYMCIICHHAs] IO pacyeTHOM JyuHe snemeHTa {, 0e3 ydera MOJATIMBOCTH, A; -
TMOKOCTh OT/ICJIbHOM BETBHM OTHOCHUTEJIBHO OCH 1-1, BBIYMCIEHHOW MO pacuyeTHOU
JUTMHE BeTBM nipu {1; mpu {; MeHbmie cemu ToiamuH (£;<7h) BeTBU NMpUHHUMacM
M=0;

Ly~ K03()(pUIHEHT NPUBEACHUS THOKOCTH, OIPEAEIsIeM 10 GopMyJIe:

b-h-n,
(%.nc (6)

uy, = 1+ K,

rae b, h- mpuHa 1 BRICOTA MOMIEPEYHOT0 CEUSHUS AJICMEHTA, CM;

Ny - PACYETHOE KOJMYECTBO IIBOB B AJIEMEHTE, ONPECIIAEMOM YUCIIOM IIIBOB
KOTOPBIM CYMMHPYETCS B3aMMHBIA CIBUT JJIEMEHTOB; {, - pacueTHas JIMHA
DIIEMEHTA; N, — PACYETHOE KOJIMYECTBO CPE30B CBSA3CH B OJJHOM IIIBE Ha 1M 3JIeMEHTa;
K.=1/10d° - x05dpHIUHEHT MOJATIMBOCTH COCUHEHHS Ha TBO3ISIX.

[Tomumo ompenenenus kodhduimerTa npuBeaeHNs THOKOCTU TI0 (hopmyrie

f

_c

(8) MOXHO OTIPEEIUTD IKCIEPHMEHTANBHO 13 cooTHOmeHust Ay = f
m
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Puc.1 KoHcmpykyus u cxema uUCnsIMaHUs CMOEK:
a - cnaowHas cmouka; 0 - cocmabHas cmouka,
1 - cmasnbHasa naacmuHka,; 2 - cBs3u; 3 - npoeudomep.
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f. - mporub COCTaBHOIO JIEMEHTA,;
fm - MIPOrKO COOTBETCTBYIOMIETO MOHOJMTHOTO 3JICMEHTA.
PacueTHyto HecyIyio cnocOOHOCTh OMPEETSIOT

N=¢F,.R (7)

HcnbiTaHuEe CTOEK COCTOMT B HAarpy>KeHUM MX CHUJIOW BIUIOTH J0 MCUYEPIAHUS
Hecylied cnocoOHocTH. Ha KaxaoW CTyNEeHH 3arpyKeHus C  IOMOIIbIO
porudoMepa MpoU3BOAATCS U3MEPEHUS CMEILIEHHS CEPEMHBI CTOMKH. Pe3ynbraThl
AKCIIEPUMEHTA 3aHOCATCA B )KypHaIl. OneHka Hecylieil CloCOOHOCTH MPOU3BOAUTCS
cormiacHo /2,3/.

[lony4yeHHBIE OIIBITHBIE M TEOPETHUYECKUE PE3YyJbTaThl CPaBHHUBAIOTCH,
aHAIM3UPYIOTCS 3HAUYeHUs KOdpduIlneHTa MpUBEACHNUS THOKOCTH.

JIABOPATOPHAS PABOTA Ne9

HUcnbiTaHne HA cTATHCTHYECKUA N3TH0 parmMenTa pedOpucToi

maHeJaun

B kieedaHepHbIX KOHCTPYKLHMSX COYETAIOTCS (paHEpHBIE 3JIEMEHTHI C
Jom@aTteiMd.  Jns  MX  W3rOTOBJEHHMS NPUHUMAIOT  (aHEepy  MOBBIIICHHOM
BojocToiikocth Mapku @CD, a i KOHCTPYKIMI, HE 3allUIICHHBIX OT
YBIIQKHEHUS, - OaKeIM3UPOBaHHYIO (aHepy.

[lenecooOpa3HOCTh NpPUMEHEHUsl KieepaHEpHbIX MaHeJIed ompesensercs
Majoil Maccoil TMpU BBICOKOM HECYyIIeW CIOCOOHOCTH, 4YTO 0OecreunBaeTCs
COBMENICHUEM B (paHEpHOM OOUIMBKE OrpakKJAOMIMX M HECyluX (QYHKIHMH Kak
NOSICOB TMAaHeNW, TaK W HaCcTWja, BOCIPUHHUMAIOIIETO MECTHYIO Harpysky.
KrneedanepHble naHenu sSBISIOTCS KECTKOM KOpoOUATON KOHCTPYKIIMEH, COCTOSAIIEH
U3 Jomatbix pedep ToamuHo He meHee 8MM. [Ipu HeoOxoaumocTH pedpa MOKHO
Jenath KJIE€eHbIMU. B KauecTBe yTemauTensl CieAayeT NMPUMEHSThb, KakK IMpaBuio,
HEcropaeMble U OHMOCTONKHE TEIUIOM30ISMOHHbBIE MaTepHalibl, KakK HalpuMmep,
IIEHOIUIACT, MUHEPAJIbHBIE WM CTEKJIOMaThl. [Ipyn M3roTOBIIEHNN MMAHENIN Ha 3aBOJE
HAa BEpPXHIOI OOMIMBKY HAKJIEUWBAIOT OJIMH CJoW pybOepouma, oOpa3yronmi
KpOBEJIBbHOE TIOKPBITUE, BTOPOM U TpeTuid ciod pydepouma, oOpasyromun
KpPOBEJIbHOE TOKPBITHE, BTOPOH M TPETHH CilOM pyOepoua MPUKIEHBAIOT MOCIE
YCTaHOBKM MaHened Ha Mecto. KieeaHepHbIMU MaHENSIMH MOXKHO IMEPEKPHIBATh
mpoJieThl 3 - 6M, a eciu uX pedpa KiIeeHble - Oojee 6M, MUPUHA TTAHEIH J1eJIaeTCs
paBHOM MmMpUHE (paHEPHOTO JHUCTA C YYETOM OOpEe3KH KPOMOK [IJIsi UX
BbIpaBHUBaHUs. BricoTa nanenu oObruHoi coctaniseT 1/30 - 1/40 nponeTa, BOJIOKHA
HapYy>KHbIX IIMOHOB (pyOaiek) ¢aHepsl AOHKHO ObITh HAMpaBlIEHbl BIOJb OCH
NaHeIu, TaK KaK MpU 3TOM CO3/AaeTCsl BO3MOXXHOCTb, BO-TIEPBBIX, CTBIKOBATh
(baHepHBbI€ JUCTHI MO JUIMHE «HA YC» U, BO-BTOPBIX, JIYUIlI€ UCIOIb30BATh IPOYHOCTh
baHnepsl.

Hean padoThl: onpeaeanTh TEOPETUUECKH BETUUYUHY pa3pyllIatonieil Harpy3Ku.
DKCNEepUMEHTAIbHO TOCTPOUTHh TpaduK MPOTHOOB W CPABHUTH MX C MPOTHOaMH,
NOJIy4YEHHBIMH TEOPETHYECKHU.
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CHauasa Ha TOpU30HTAJIBLHOM CTOJIE COOMPAIOT KapKac MaHelu U3 MPOJO0JIbHBIX
U TIONIEPEUHbIX pedep, CKpemisas ux ro3asMu. [loBepXHOCTb 3JE€MEHTOB Kapkaca
JOJKHA OBITH TJ1aJIKOM, 0€3 BBICTYNOB OTIIEIbHBIX 3JeMeHTOB. Ha roToBslii kapkac
HAKJIEMBAIOT C JIBYX CTOpPOH (aHephl Tak, YTOObI BOJIOKHA pyOaiiexk ObLIu
napajiieIbHbI IPOJIOJIbHBIMUA PEOpaM MaHemu.

J1Jist maHenu peKoMeHIyeTcs cleayroliue pasmepsl (puc.1):

L=100cm; hy=4,5cm; by=2cm; 6= 0,25cm.

[Tontepeunsie pebpa Kapkaca MPUHSTHI TAKOU K€ BBICOTHI, KaK U
MIPOJIOJIBHBIC, M PACIIONIOKEHBI B MECTaX MPHUIIOKEHUS HArPYKAIOMUX
OTIOPHBIX BAJMKOB B COOTBETCTBUHU CO CXEMOU HATrPyKCHHSI TIPU UCTIBITAHUT
(puc.1).

[IpuBeneHHbIC TEOMETPUUECKUE XaPAKTEPUCTUKH ITOMIEPETHOTO
CCUCHMSI MTAHEIIH BBIYUCIISIIOT TI0 (popMysiaMm:

b,, = 0,92b,+2b,=0,9b,+2b,;
Fd)np: bnp 0
lop = |+ IE/E,=[F" 4(ho/2)* + (Doh*112)X(E/E )] -2;

PacueTHyto Harpy3Ky BBIYUCIISIOT IO PACYETHOM HECYIIeH

CIIOCOOHOCTH TaHEIH.
1.ITo mpoYHOCTH HIKHEHM OOIIUBKY OT IEHCTBUSI HOPMATbHBIX
HaIPsHKCHUH pacueTHYIO HArpy3Ky OMPENETsIOT, MOIb3YsCh BEIPAKCHUEM

W,

roe M = 3P(/20, W,,=21,,/h

R®,- pacuerHoe compoTHBIeHHE (haHEePhI HA PACTSDKECHHUE;

Ky =1 - Ipu OTCYTCTBUM CTBIKOB B HU3KHEH OOINBKE;

Ky = 0,6 - Ipy HaIM4UE CTBHIKOB.

[Tocne mpeobOpa3oBaHus HAXOIUM

P=6,67TW,, R?, k,/¢; (2)

2. [To ycTOWYMBOCTH BEpXHEW OOIMBKH OT ICWCTBUS HOPMAIBbHBIX HANPSHKEHUH
pacueTHyI0 Harpy3Ky OMpEIeNsiOT TakK:

o :M(\an'q)(p) <R’ (3)

rae ¢,=1-(by/5)*/5000 mpu by/8<50;
0o=1250/(bo/8)°  mpu by/5>50;
R. - pacueTHOe compoTHBiieHHE (PaHEphHI HA CXKATHE.
[Tocne mpeobpa3oBaHMil MOTYUUM.
P=6,67TW,,-0,R’. I (4)
3. Ilo IIPOYHOCTH Ha CKaJIbIBAHHWC KIICCBBIX INBOB, KPCILAININX O6HII/IBI(I/I K
pebpaM, pacueTHYIO Harpy3Ky OMPEACIISIOT o hopmyre:
T :an/(IHDpr) S ch(ﬂ; (5)
rae Q = P/2;
Sn - CTaTUCTHMYECKUMH MOMEHT (aHEpPHOW MOJIKM OTHOCUTENIBHO LEHTpa
TSKCECCTHU CCUCHMUA ITAHCIIN, BBIYUCIIIEMOM TaK:
S,=0b",, hy/2
RCK(b— pacyeTHOE CONMPOTUBIIEHUE CKAJIBIBAHUIO KJIEEBBIX IIIBOB (haHEPHI.
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Puc.1 KoHcmpykyus u cxema UCNLIMAHUS HQ CMAamUYyeckuu u3z2ud @paecmeHma pedpucmod NaHenu :
1 - odwubka; 2 - nonepedHsie pedpa; 3 - cmasbHou Basuk,; 4 - cma/bHas nodkaadka,
5 - onopHeie pedpa; 6 - depebsHHbie nodknadku moawuHoUu 20mMM; 7 - Hazpyxarwuwue mpabepcsl; 8 - HOX MAWUHI,
9 - mpabepca mawuHsl; 10 - npodosbHslie pedpa; M - uHdukamopsi.
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ITocne moacTaHOBKM HAXOIUM
P=21,,20b,R’. IS, (6)
4. ITo nmpeneabHOMY MPOTrUOy pacUETHYIO HArpy3Ky ONpEeIsioT, IOIb3YsACh
dbopmynon
f=P"*-L63E4,,) < f,, (7)
rae P'= PMh=P/1,2; 3mech N =1,2 - ycpeaHeHHbIH KO3)DUITUEHT Teperpy3Ku.
[Toce mpeoOpazoBaHMii MOTYIUM
P=E,,,/(26% (8)
[lepen ucnbITaHMEM TOCEpPENUHE JUIMHBI MaHETH U3MEPSIOT ¢ TOYHOCTHIO
n0 0,lMM TOMIIMHBI BEPXHEHM W HIKHEH OOIIMBOK € O0OEUX CTOPOH H
NPUHUMAIOT CpeIHEe 3HAUCHHE TOJIIIMHEI 0.
[Tocne 3TOro M3MeEpSIIOT ¢ TOYHOCTHIO 10 0,5MM pa3mepsl pedep h,u b, uc
TOYHOCTBIO 10 |MM pacyeTHbIM NIPOJIET, 3aTEM ONPEAEISIOT PACUETHYIO H
TEOPETUUECKYIO pa3pylLIatolife Harpy3KH.

Jlanee Ha TIOBEPXHOCTH OOIIMBOK HAMEYalOT PUCKH OCEH OIMOPHBIX H
Harpy>karolux BAJIMKOB U MECTa YCTAHOBKHU UHIUKATOPOB.

VYcTaHOBUB MaHENb HAa TPaBEpPCy MAIMHBI, 3aKPEIUISIOT UHIUKATOPBI IS
u3Mepenus nedopmaruit (mporuOoOB HEUTPAIBHOTO CJI0ST) TaHETH.

Harpyxenue nanenu mpou3BOIAT PaBHOMEPHO BO3PACTAIOLIECH HATrPy3KOU
co ckopocthto 300+100krc/mMun ctynensimu no 40 - 50krc. B mpouecce
UCIIBITAHUS CHUMAIOT OTCYETHl 110 WHAWKATOpaM TPH KaKIOW CTYNCHH
Harpy>XeHUs ¥ TIPH PaCYCTHON Harpys3Ke.

[lanenp mTPOOHKAIOT HArpykaTh JO MOMEHTa, KOrJa CTpelka cuia
U3MEpHUTENsi HAuyHeT JBHUraThCS B OOpaTHYIO CTOPOHY WIJIH, €CIIM 3TOTO HE
npou3oieT, 10 Harpy3kw, paBHOW 60-70% pacyeTHOW, OIpPEACIICHHON II0
dbopmyrne (2) W nOeNeHHONM Ha YCPETHEHHBIM KOY(DPHUIMEHT IIUTEIBHOTO
comnporusieaus kK = 0,67.

TeopeTndeckuii mporud maHeIu BEIYUCISIOT 1Mo (popMyiie:
T 3
f' =P-0°/(63D) (9)
koTopslii npuauMaroT D = E, |, u crposr B koopauHaTax
P - f rpaduku TeopeTrnueckux NporuOOB, BBIYHCIEHHBIX 1O (HopMylie
(9), 1 3KCIEpPUMEHTAIIbHBIX,, MOTYYEHHBIX MTPU UCIIBITAHUU TTaHEIH.

Otyer OQOPMIIAIOT MO yKa3aHUSAM, MPUBEICHHBIM B O0OIIEH YacTu
METOAUYECKUX YKA3AHUM.
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