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IIpeauciaosue

H3menuBmMecs ycinosud B Poccuiickon Penepauum, OTXOA OT THHOBOTO
CTPOHTENLCTBA B CTOPOHY HHAMBUIAYAILHOTO, HEOOXOOHUMOCTh PEMOHTAa M PEKOHCT-
PYMPOBAHHA COOPYXXEHHH B 3HAYHTENBHO O0JblIeM O0beMe, HOBHIC TECHACHLMH B
o6pa3oBareyIbHOM TPOLIECCE M LENbIN Al APYTHX 00CTOATENHCTB, O0YCIOBHIN MO-
BHILICHHE OTBETCTBEHHOCTH CIICIHAIMCTOB, 3aHATHIX B CTPOUTEIBHOM KOMILIEKCE. B
TO K€ BpeMsl, IpexXxHUH 00pa3oBaTeIbHbIN IPOLIECC OKA3aJICA KOHCEPBATHBHBIM H HE
COOTBETCTBYIONIMM TIpakTHKe. (OTBeYas HaMETUBLIEHCS TEHACHIHH B CTPOHTEILCT-
B€, aBTOPHI CYIECTBEHHO PacCIIMPWIM JHana3oH JlabopaTOopHBIX pabor, obpaTHiIH
BHUMAHHE, B MEPBYI0 Ouepelb, HA CMBICIIOBYIO CTOPOHY SIBJIEHHH, MPOUCXOAANIHX
IpU 3KCHEPUMEHTAIBHON MpopaboTke Matepuana. Kpome Toro, B AaHHbIH nabopa-
TOPHBIH NMPAKTUKYM BKJIIOYEHBI OCHOBHBIE TOJIOXKEHHS CTAHIAPTOB, CTPOMTENBHBIX
HOPM H IpaBUJI, KOTOPBIE U3 YYEOHOIO NpoLecca IPaKTHYECKH BhINANAI0T, HECMOTPSA
Ha CTpPEMIJICHME NipenofaBaTesieH NOATOTOBHT CIIELHAINCTA "HIMPOKOTro npodua”,

YuursiBas, 4TO npoilecc 0OydeHus MPOABUracTcs Haubojee TBOPUECKH TOra,
KOT/Zla IPenoAaBaTeib 3aHUMACTCA caM Hay4YHBIMH HCCIEIOBaHMAMH, B paae dabopa-
TOPHBIX PabOT BKIIIOYCHBI COOCTBEHHEIE pa3pabOTKu npenogasatencit kadeaper xe-
ne300€TOHHBIX U KaMeHHbIX KOHCTpyKuHil CaMI’ACA, kortopeie npouuts anpoba-
LMK Ha MPAKTHKE M B IICYATH.

JIabopaTtopHsiii MpakTHKYM NpPEAHA3HAYEH AN CTYACHTOB OYHOM M 3a04YHOH
¢opm 0OydeHHs, TPOrpaMMOH KOTOPHIX IPEAyCMaTpHBAETCs H3YYCHHE Kypca XKeJie-
300€TOHHBIX W KAMCHHBIX KOHCTPYKIIMH.

ABTOpHI OJarofapHs! peneH3eHTam: npodeccopy, aA.T.H. JIeraeBy A.C., ¥ K.T.H.
Baitnrapreny I'.U. 3a cnenanHbie UMM PEKOMEHIALMH M 3aMEYaHHA. ABTOPHI TaKXKe
BeChbMa NpH3HareabHbl coTpyaHuKam Kkadeapsl XBK CamI'ACA, oka3aBmmM mo-
MOIIIb B M3HAHUH JAHHOrO yueOHOro nocodus.



BBenenue

JKene300eTOH KaKk KOHCTPYKUIMOHHBIA MaTepHall 3HAUYUTENLHO MOJIOXKE MeTall-
na, AepeBa M Jaxe ruiactMace. McTtopud pasBUTHA 3TOrO MaTepHana eBa HaCYUTHI-
BaeT 150 ner. HecMOTps Ha TakoH OTHOCHTENBHO KOPOTKHH CPOK, KeNe300€TOHHBIE
KOHCTPYKIIMM «3aBOCBAlH» BECh MHUD U CTalH CaAMBIM PacCIpPOCTPAHCHHBIM CTPOHU-
TENHHBIM MaTepHaoM. O0beM NMpOM3BOACTBa OETOHA M kee300€TOHAa HaCcTONBKO
BEJIHK, YTO 3aHHMAaeT BTOPOE MECTO B JECATEILHOCTH YEIOBEKa TOCIE BOJBI.

Ho peumesntid, JOATOBEYHBIA Y JOCTYIHHIN ENEe300€TOH OKA3aNCA HCKITIOUU-
TEJIBLHO CI0XHBIM I IPOCKTUPOBUIHKOB. COBMECTHas paboTa ABYX Pa3sNHYHBIX MO
CBOMM CBOMCTBaM MarepuanoB (O€TOHA U CTalH) OKa3alach TPYOHOH A1 NOHHUMA-
HHA U co3nanunsa 3¢ PEeKTHBHON TCOpUH pacdera. BoT noyemy o Hacrodmero Bpeme-
HH NPUAAIOT H, OYEBHAHO, €lI¢ AONT0 OyAYT NpHAaBaTh HCKIIOYHTECIBHOEC 3HAYCHHE
IKCIICPHMEHTATIEHBIM HCCAEA0OBAHHAM. be3 3KCIIEpUMEHTa He BBIABHTH MEXaHH3-
Ma pa3pylICHHAS KOHCTPYKLUHH, 0Opa30BaHuA B HEW TPEIIUH, He OCMBICIHTD pacnpe-
JENCHUSR YCHWIMH B CEUCHHAX U MHOToO€ Apyroe. OCobeHHO 3TO TpYAHO YCBOMTE CTY-
IIEHTaM, BIEpPBBIE CTANKUBAIOMWIMMCA ¢ pabdoOTON CTONb CinoxkHoro Marepuana. Ilo-
MO4b UM MOryT jabopaTopHnie paboThl, 3TH MUHH Hay4Hbl€ HCCIICAOBAHHA peallb-
HBIX JK€N€300€TOHHBIX KOHCTPYKUHH.

JlabGopaTopHBId IIPAaKTHKYM OXBaThIBACT Oojblice 4YHUCHO paboT, 4e€M peKo-
MEHIOBAaHO THIIOBBIM ILJIAHOM U1 OCHOBHOTO Kypca «oKene300eToHHbIE H KAMEHHbBIE
KOHCTPYKUHHY 10 cnenuansHocTy 2903, rae npeaycMoTpeHo Bcero 4 n1abopatopHsie
palboThl. YBenuueHye yucna pabot oOyCnoBIEHO CIEOYIOHIHM

¢ B psane By30B, B ToM uHciie H CamI’ACA, BBejeHa MHOTOypOBHEBas CHCTEMA
IIOJFOTOBKH CIEHHAIHCTOB, IIPH KOTOPOH NpeayCMaTPUBAETCA IIUPOKas HHIUBHU-
nyanu3auus oOydeHHs M B CBSA3M C 3THM BO3MOXXHOCTH IIEpECMOTpA THIIOBOM TpO-
I'PaMMBl;

e Haubonsiuero pdekra 1adboparopHbIC 3aHATHA NPH HHAWBHAYANbHOM 00y-
YeHUH JOCTUTHYT, €clii OyAyT oTpaxkaTh cneuu(HuKy Hay4dHbIX HCCIEAOBaHUH Ka-
thenpel, NpOBOASAIIEH 3aHATHA,

SHECMOTPA Ha KaTEropHyeckoe TpeOOBAHHE HOPMATHBHBIX AOKYMCHTOB -
OCYLLECTBJIATh IPOSKTUPOBAHNE U H3TOTOBICHHE XX€JIE300€TOHHBIX KOHCTPYKIIHHA C
Y4E€TOM XapaKTEpHCTHK OJHOPOAHOCTH MATEPHANOB - 3HAYHMTENALHAA 4acTh CTPOHU-
TeJILHBIX OpPraHH3alii NpOJIOKAET ONpeieIeHHEe NPOYHOCTHERIX XapaKTePUCTHK Oe¢-
TOHa 0e3 ydeTra 3TOr0 O4YEHb BAXXKHOTO I HAACKHOCTH KOHCTPYKUMH (axTopa.
[TpuynHa 3TOre 06CTOATENLCTBA 3aKIIOYACTCA B 00NICE CIIOWHOM Ipoliecce Moayye-
HHSA PACUETHBIX XapaKTEPUCTHK MATCPHAJIOB HA2 OCHOBE CTATHCTHUYECKHUX PACYETOB U
HEOCTATOYHO YE€TKOM H MNOHATHOM OCBEUICHHH 3TOr'0 BONPOCAa B HOPMATHBHOH H
yueOHOH nuTeparype. [IppMeHeHne CTaTHUCTHYECKOro MOAX04a He TONbKO obecme-
yHBaeT 60jiec NOCTOBEPHOE OMNpEACACHHE 3aMacOB IMPOYHOCTH KOHCTPYKUMH, HO H
CO3ACT yCIOBUA 111 O0Jiee IKOHOMHOTO M KaYECTBEHHOT'O IIPOEKTHPOBAHHA U H3r0-
TOBJICHHSA JXE€NE300€TOHHBIX KOHCTPYKUHH. B CBA3H ¢ 3THM, BONpPOC O XapaKTepH-
CTHKAX MATEPHAJIOB BHIACNEH B CICIHANIBHYIO padbory. OHa He ABNIETCA TTOBTOPEHHU-
eM naboparopHoi paboTel no Kypcy «CTPOMTENBHBIX MarepHaioB», TaK KaK Ha-
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IpaBjicHa Ha BEIOOp pacUYECTHBIX XapaKTepUCTHK, pACCMaTPUBAaEMEBIX B Kypce «Kene-
300€TOHHBIC ¥ KAMEHHEBIC KOHCTPYKIIHHY.

Ilposenenre xaxaou nabopaTopHoi paboTel paccuuTaHo Ha Opuragy u3z 4-5
CTyaeHTOB (He Honee 6 B He MeHee 2). D10 obecneynBaeT akTHBHOE Y4acTHE Herno-
CPEACTBEHHO KaXXAOTO B OCYILECTBIAEMBIX paboTax H IOJYYEHHH MM 3HAHMH H Ha-
BBIKOB B HAay4HBIX HcciefoBaHusax. C apyroil cropoHbl, pe3yibTaThl IPOBEAECHHBIX
HCIBITAHUHA KaxaA0H OpHranoil O0LeAHHAIOTCA H AHAM3HPYIOTCA I IPOBEACHUA
CTAaTUCTUMECKOTO AHAJIM3A M OIPEACICHUA OBEPUTEILHBIX HHTEPBAIOB, UCTIOJb3Ye-
MBIX B ApYTHX JIabOpaTOpHBIX paboTax WM HAyYHBIX UCCIIENOBAHUAX BEIHYUH. DTO
00CTOATENHECTBO NOMIKHO, C OFHOW CTOPOHBI, TIOBLICUTH OTBETCTBEHHOCTh Opuraj 3a
AOCTOBEPHOCTh IOJIy4YaeMBIX PE3YJbTAaTOB, 4 C APYroH, YMEHBIUUTH PacXxOoisbl i
HAaKOIUICHHA JAHHBIX 110 3KCIIEpUMEHTANbHBIM HCCICNOBAHUAM NMOAOOHOr0 XapaKTe-
pa.

JlaGopaTopHble pabOTHl CMOT'YT IPHHECTH IIOAB3Y JIMIUL B TOM CIy4ae, €ClU
CTyACHTOM OyIeT NpOosABIEHA HE TONBKO BHUMATENHHOCTD, HO H CAMOCTOATENBHOCTD
[IpH HUCIIBHITAHWIX, He OyAYyT NPONYyIIEHB U HalIyT OOBACHEHHA BCE HIOAHCHI MOBE-
JIEHUA KOHCTPYKLHH IO Harpy3KOM.

Xorenocs 661 00paTHTE BHUMAHUE CTYACHTOB H Ha CIHCAYIOIIEE OOCTOATE -
ctBo. IlpoBenenne nabopatopHeix paboT ¢ peasbHBIM paspyllieHHEM 00pa3noB, C
HCIIONb30BAHHEM COBPEMCHHOM UCMBITATENILHOW M M3MEPUTENBHON TEXHHUKHU - HAU-
Oonee DOpOros KOMNOHEHT OOy4YCHNMA, KOTOPBI MMIIb OAHOKPATHO CyOcuaupyercs
rocynapctBoM. I1o3ToMy Iponyck Takux 3aHATHH 0€3 YBaXXHTENBHBIX NPHYMH TI0-
TpeOyeT JOMOMHUTEILHBIX HEYYTEHHBIX QUHAHCOBBIX 3aTPaT CAMOr0 CTYICHTA.



1. TEXHUKA BE30OITACHOCTH

HcnpiTauue HATYPHBIX XKENe300€TOHHBIX KOHCTPYKLUHUNH H KOHTPOJNBHBIX 00-
pa3loB NpH NMPOBEJCHUH 1a00OpaTOPHBIX PabOT MPOU3BOOUTCA CTATHYECKOH HATpys-
KOH o mx paspymieHHA. [Ipu 3TOM B XKeIe300€TOHHBIX KOHCTPYKLHAX H 3JI€MEHTAX
1abopaTOPHEIX YCTAHOBOK BO3HMKAIOT 3Ha4MTENbHBIE YCHIHMA. PaspyiteHue KOHCT-
PYKUHIH MOXET HPOHUCXOIHUTH ¢ pa3apoOieHHEM U OTCIOeHUEM OETOHA CXaTOH 30HHI,
4TO SIBIAETCA He 0€30macHBIM RA OKpYXawmux. s MCKI0YeHUsS HeCYacTHBIX
Cly4aeB HCOOXOMHMO BHRITOIHATH MEPBI PEAOCTOPOKHOCTH:

1

2.

. Mcribranns cnenyeTt NpOBOAMTH HA CIECHHANLHO OTBEJACHHOM YYacTKe, yKa-

3aHHOM TIPETIOIABATEIIEM.
Ilepen ucnbiTanneM CTYAEHTHI AOJDKHBI O3HAKOMHTECH C YCTPOHMCTBOM YC-
TAHOBOK Il MCIIBITAHUH H HArPy304HBIMH NIPHCTIOCOOIICHUAMM.

. PacnmonoxxeHve KOHCTPYKIHM HA UCMBITATEIBHON YCTAHOBKE NOJDKHO COOT-

BETCTBOBATh CXEME HCNBITAHHA U 00ecreunBaTh HaAeKHOe onupaHue. IIpu
MCIIBITAHUHM 0aNoK U APYTHX KOHCTPYKIIMH HEOOXOAMMO NPUMEHATH MEPHI
10 obecre4eHNI0 X YCTOMYHBOCTH.

. HpPI HCTIBITAHWH NOJXKHBI IPHHHUMATHCA MEPHI IO ITPCAOTBPALICHHIO 06py-

HIEHHS UCIIBITBIBAEMOH KOHCTPYKLIMM H 3arpy304HBIX YCTPOHCTB. [lns sToro
CIECAYeT YCTAHABIMBATh CTPAXOBOYHBIE ONOPHI BOIM3H HECYIUX ONOpP H IO
cepefiMHe nponera 0aNnoYHOH KOHCTPYKIHY, MOAACPKHBATE B MPOLIECCE Ha-
IPYXEHHsI MUHUMAJIEHO BO3MOXKHOE IO YCIOBHAM HCIIBLITAHHA PacCTOSHHE
MEKIY KOHCTPYKLHUEH H CTPAaXOBOYHBIMH OIOpaMH.

. Bce npemoxpaHuTenbHble MPUCIIOCOOIEHUS HE JOMXKHBI NPENATCTBOBATEH

cBOOOAHOMY NPOTrHOY KOHCTPYKIIMH IO MOMEHTA Pa3spyLICHHA.

. o Hauana HcnebITaHHM cienyer AaTh NPOOHYI0 HArpy3Ky, PaBHYIO OJHOM

CTYIECHHU HATPYXKCHHA, [IPH KOTOPOH KOHCTPYKLUHMA HE NOJDKHA UMETH IIepe-
KOCOB ¥ BBITHOOB M3 IUIOCKOCTH, 4 H3MEPHTENLHBIE NPUOOPH! JOJDKHBE H3-
MEHATh NOKa3aHuA. [Ipy HanuYNHM nepekocoB WIM BEITHOOB H3 IUIOCKOCTH
KOHCTPYKIMIO CIEHYET pasrpy3uTh H YCTPAHUTHb HPUYMHBI, BBI3HIBAOLINC
3TH ACPEKTHI.

. Ha ucnpITaTesIbHOM YCTAaHOBKE M M3MEPHUTEILHOM alaparype BO BpeMs HC-

IBITaHUH HE JOJDKHO OBITH HHKAKMX MOCTOPOHHHX MPEOMETOB.

. He momyckath HeOpexHoro ofpanmieHns ¢ npubopaMu M H3IMEPHTEIBHOM

anmaparypo#, KOTopoe MOXeT NPUBECTH K COOI0 MOKa3aHUH M HENpPaBHIIb-
HBIM pe3yJIbTaTaM, YTO NOBJEYET 3a COO0M MOBTOPHOE IMPOBEICHHE HCIILI-
TaHHUH,

. Ilpu npoBeneHuu nabopaTOpHBIX paboOT B CIy4ae 0KHUIAEMOr0 pa3pyLICHU

10 CXaTOM 30He OeToHa HCNBITHIBaeMas KOHCTPYKIIHS JOJDKHA ObITH 3alliy-
IICHA OPO3PAaYHHIM 3aLIUTHBIM OFpaXKACHHEM, HE IIPCHSATCTBYIOIUM CBO-
OOMHOMY OCMOTpPY KOHCTPYKIIHH.

10. [Tocne npuUnoXeHUs KaXIOH CTYNEHW HArpy>XEHHsA KOHCTPYKUMIO HEOO-

XOAHUMO BBIACPXKHNBATH A0 NPCKPAMCHHUA HHTCHCHBHOIO H3IMCHCHHA IIOKa-
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3aHu¥ TpudOpoB. BpeMs BBIACPKKHN Ha KaXIOH CTYIECHH HArpy>XXcHHS yc-
TAHABJIMBAETCA MPENONABATEIIEM.

11. IIpu pa3pymieHUH KOHCTPYKIHH €€ OCMOTP ClIeAYeT NMPOU3BOIUTD TOJIBKO
IIOCJIC CHATHS HArpy3KH.

Kpome BrinonHeHus TpeboBaHui o TeXHUKE O0€30MacHOCTH, KaXABIH CTYAEHT
HECET OTBETCTBEHHOCTH 32 COXPAHHOCTh 00OpYINOBAHUA M H3MEPHUTENLHOH ammapa-
TYPbl, KOTOPBIMH OH IONb3yeTCA.



2. OBOPYJIOBAHME

2.1. YcraHoBKA AJI HCIIBLITAHHMYA 0AJIOK HA U3THO

HaTrypHble UCIIBITAHUA KOHCTPYKIIHH NMPENIOIaraeTcs OCyLIECTBAATh Ha CTa-
ITUOHAPHBIX CHJIOBBIX YCTaHOBKaX. Jiig ucneITaHusA 0aqoK NMPUMEHSAETCA YCTAaHOBKa
1 (puc. 2.1). YcraHOBKa MO3BOJISET HCIBITHIBATE 00pa3iel 6anmok Ha H3rub B ropu-
30HTAJILHOM IIOJIOXKEHHH, KOTOpas Oasupyercs Ha CTAllHOHApHOW paMe, COCTOSLIEH
u3 croek 1 u purens 2. Ha purene pamsl pacIionararoTcst Oropsl Uit UCIIBITHIBAEMO-
ro obpasua 3: ogHa omopa IAPHHPHO-HENOABIKHAA 4, Apyras - IIAPHHPHO-
nonpmwkHas 5. PaccrosHue Mexxy onopamu - 860 MM. CBechl KOHLIOB 6allkH 3a OMo-
PBl AODKHBI OBITH OAMHAKOBBIMH. Harpyska Ha WCHBITBIBaeMBIM oOpasel; co3aaercd
TUAPABINYCCKHUM TOMKpaToM 6 M repenaaeTcs MOCpPEACTBOM IBYX TAT 7, COEOUHEH-
HbiX ¢ Tpasepcoi 8. Touky NMpHIIOKEHHA HArpy3KH PACIOJIOKEHBEl Ha PacCTOSHHH
250 MM OT KaXX0# OIOpHI.

Takas cxeMa 3arpy)xeHHs HO3BOJISET BHIIECIATH B u3rubaemoi 6anke nse 30-
HbI: IPHONOPHYIO, B KOTOPO# NeHCTBYIOT U3rubarotiuid MOMEHT M Nepepe3bIBaroLias
CHNA; U 30HY YHCTOro U3ruda (CpeaHsas 4acTh), B KOTOPOH BO3HHUKAET TONBKO H3IH-
Qaromuit MOMeHT. M3ydenue paboThl 3TUX ABYX 30H IPOU3BOLUTCH OTReNbHO. [Ipu-
HATasd cxema 3arpyxeHus BrnojHe coorsercrByer 'OCT 8829-85 «KoncTpykuuu H
H3enuA OCTOHHbIE H Kelie300eTOHHEIE COOpHBIe. MeTOoAbl HUCIIBITAHHH HAarpyKEHH-
€M U OLICHKA NIPOYHOCTH, JKECTKOCTH B TPEIUHOCTONKOCTH.

Harpy3ska Ha oOpa3selni co3gaeTcs IIyTeM BpallEHHs LUTypBaia 9, yCTaHOBJICH-
HOTO B TOPLIE YCTAaHOBKH, IPOTHB YacOBOH CTpenkHU. JlaBineHHE B rHIpPaBIHYECCKOM
AOMKpAaTe U3MEpAETCs ¢ noMombey maHomerpa 10. s ynobcTsa nposeneHHs Mc-
NBITAHUH HA HIKATy MAaHOMETpPa HaKJIeeHa TapupoBayHas 1Kana Harpy3ky B kH.

OOmm# BHJ CHNOBOH YCTAHOBKH BMECTE C MCIIBITBIBAEMBIM 00Opa3ioM mpen-
CTaBJICH Ha pMcC. 2.2.
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Puc. 2.1. Cxema ycranoBku 1 nas menpiTanust 6aJiOK Ha M3rHO:
| - crolika paMsl; 2 - pUTeIb paMbl; 3 - HCIBITHIBAEMBIi
oOpasen; 4 - LIApPHHPHO-HENOABIDKHASA OII0Pa; 5 ~ INAPHUPHO-
NOABKOKHAS O10pa; 6 - THAPABIMYECKHH JOMKpAT; 7 - T4ra;
8 - Tparepca; 9 - wrypsan; 10 - MaHOMETp



Puc. 2.2. O6mnit BH yCTAaHOBKH 1 ¢ HCHBITHIBAEMBIM
odpa3nom
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2.2. YCTAHOBKA /UJISI HCNBLITAHHS KOJOHH

JAns HCBITaHUS KOJIOHH MCIIONIB3yeTCs YCTAaHOBKA 2, KOTOPAas MO3BOJISET HC-
NBITBIBATE KOHCTPYKIMIO Ha BHELEHTPCHHO TPHIOKECHHYIO Harpysky. OOumi Buj
3TOH YCTaHOBKH NpeicTaBiaeH Ha puc. 2.3. Ona (puc. 2.4) Gasupyercs Ha XKeCTKOI
METALTHYeCKOH cTaHuHe 1. McnbiTeiBaeMblii 00pasenl 2 pacronaraercs B OroaoBKax
3. 3aTreM C IOMOLIBIO BHHTA 4 H MaXOBHKA 5 (UKCHPYETCS MOJIOKEHHE IapHUpa 6.
HuKHHH OTOJIOBOK ONMHMPAETCs Ha WapHup 7. Harpyska Ha KOJIOHHY co3jaercs ¢ mo-
MOIIBIO THAPABIUYCCKOr0 JOMKpaTa 8, pacnojIoKeHHOro Ha craHuHe 1. Benuuwmna
Harpy3K# OlIpENEIISICTCA [0 TAPHPOBOYHOH 3aBUCHMOCTH HAa OCHOBE IOKa3aHUH Ma-
HoMeTpa 9.
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Puc. 2.3. O01unii BUA yCTaHOBKH 2 ¢ HCOBITBIBAEMOH KOJIOHHOI
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Puc. 2.4. CxeMa yCTAHOBKH 2 JJIfl HCNILITAHHA KOJIOHH:
| - craHuHa; 2 - UCIIBITHIBAEMBIH 00pasel; 3 - MeTaJLIMYeCKHH
OrojIOBOK; 4 - BHHT; 5 - MaxOBHK; 6 - BEpXHHH LIAPHHUP;
7 - HIOKHHH IapHUp; 8 - 1OMKpaT; 9 - MaHOMETp
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2.3. YcTraHOBKA ISl HCIIBITAHUSA NPeABAPHTEIBHO HANPSAKEHHOMH
Danku

HcnpiTanue npeABapUTEeIbHO HANPSHKEHHOH Oalku NMpPOU3BOMHMTCA HA CIEH-
abHOH ycTaHOBKe 3, OOMIMHM BHJI KOTOPOi C HCIBITHIBAEMBIM 00PA3LOM IIPEACTAB-
JIEH Ha puc. 2.5.

Tak xak npenBapUTEABHO HANpPsHKCHHAA Oanka ABISETCS KOHCTPYKIIHEH MHO-
ropa3oBOro MCHOJIb30BaHUA, TO JaHHasg YCTAaHOBKA CKOpee BCEro INpeICTaBIfET CO-
O0ii CTalMoHAPHBIH ACMOHCTPALMOHHBIN cTen (puc. 2.6.).

YcraHoBka Oasupyercsa Ha ocHOBaHMHM | . McnbiThiBaeMbii 0Opaser; (3xelie3o-
OeronHasa G6anka) 2 pacnoiOKEH Ha ONopax 3 , 3aKpeIUICHHBIX Ha OMOpPHOH Oanke
4. 3arpyxecHue O0alKH OCYLIECTBISAETCHA C MOMOUIbI BHHTA 5. PerynmupoBanue Ha-
I'PY3KH TIDOM3BOJHUTCA PYKOSATKOH IITYpBana 6 nyTeM IIaBHOTO CHKAaTHA NPY>XKHHBI
7 no HeoOXOoauMO# BeIHYMHBI. BennunHa Harpy3ku OO3UpYETcs MO WHIHKATOPY
8. Harpyska Ha oOpa3el nepeziactcs 4epe3 HWKHIOW 9, BepxHIow 10 TpaBepcsl, TATH
11 »wmapuaupsl 12. Huxkusda TpaBepca nepemMeniaeTcs no Hanpapiasoimum 3.

JU1a co3panus HaNpsHKCHUM B apMaType MCIONL3YETCS HATAKHOE YCTpOii-
cTBO 14, ycunue HaTsKeHUA (PUKCHUpPYETCS JMHAMOMETPHYECKHUM YCTPOHCTBOM 15
H MHIHKATOpOM 16.
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3.IPUGOPHI 1 H3MEPUTEJIBHASA AIIITIAPATYPA

Hamepenne nepopMauuid, LIHPUHBI PACKPBITHA TPEIIHUKE U NIPOrHOOB UCIIBITHI-
BaéMbIX KOHCTPYKIHi Tpebyer pazrooOpa3Heix npubopoB u anmnapatypsl. [Ipn uc-
NBITAHUAX CTPOMTEIBLHBIX KOHCTPYKUIMH LIUPOKOE NPHMEHCHUE MOTYYHIM IpUOOPHI,
MO3BOJIAIOIIME 3aMEpPATh HEIICKTPUUYECKUE BEIHYHHBI (mepeMellieHds H Jedopma-
IHH) SJIEKTPHYECKUM METONOM (METOI TEH3OMETPUpPOBaHHA). KpoMe MeTola TeH30-
METPHPOBAaHUA, [IPH MPOBEACHUH Ta00PaTOPHBIX PabOT HEOOX0AHUMO UCITOIL30BaHHE
H MEXAHUUYECKUX NIPHOOpOB (MporubOMEPOB M HHIHKATOPOB).

3.1.Ten3ope3ncropsl M TEH30MeTpHYECKas annaparypa

B ocHOBY Metona 3aMmepa nedopManuii TEH30PE3HCTOPAMH TIOJIOKEH TEH30-
METPHUYECKHN 3QPEKT - HBMEHCHHE ICKTPHUCCKOr0 CONMPOTHUBIICHHUA NTPOBOIHNUKA H
NOJYNIpOBOAHUKA mpu Jedopmanuu. Haubonee mupoxoe pacnpocTpaHeHHME IOny-
YHJIM TPOBOJIOYHBIE T€H30PE3UCTOPHI, Y MPOBOJIOYHOTO TEH30PE3UCTOPA TEH3OMET-
puyecKuil 3PPeKT 3aKnodaeTcs B U3MEHEHHH JJICKTPUYECKOTO CONPOTHBIICHHS Me-
TAJLTAYCCKOM TIPOBOJIOKH MIPH YIIPYTOi AedhOopMaLiH.

TeH30pe3ucTopEl NPEACTABIAIOT COOOM HECKOJBKO OJH3KO PaciloioKeHHBIX
HeTeNh KOHCTAaHTAHOBOH MPOBONOKH (B BHJIE PEIUETKH), HAKICECHHON CHEIUAILHBIM
3NacTUYHBIM KJieeM Ha HOJIOCKY ToHKoH 6ymaru (puc. 3.1).

T 1

Puc. 3.1. IlpoBonounbiii netjieBoi TeH30pPe3UCTOP HA OYMa’KHOH OCHOBE:
| - ocHOBa; 2 - KOHCTAHTaHOBAA IPOBOJIOKA,
3 - nosiocka 6yMary; 4 - BEIBOJIbI

K KOHLIaM MpoOBONIOYHOM PEIICTKH IJiA YROOCTBA JIEKTPOMOHTaXKa MpUIIan-
BAIOT TOKOBOAB! B BUAE MEIHOH MpOBONOKH AnameTrpoMm 0,1 - 0,2 MM ¥ 1iinHoi 20 -
30 mM. Tak KaK TeH30pe3HCTOp HOJDKEH 00NagaTh BBICOKOH TEH30YYBCTBHTEIBHO-
CTBIO, OOJBIIMM YJENLHBIM CONPOTHBIICHHEM M MAJIBIM TEMIIEPATYPHBIM K03hduIu-
€HTOM COIIPOTHBJICHHEM, TO OOBIYHO PEILUETKH TEH30PE3UCTOpA H3TOTABIHBAIOT U3
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CIUIAaBOB MEIM C HUKeNeM (KOHCTaHTaH, 3ABAHC, JIMHBApP H Apyrue) avaMerpom (),12
- 0,3 MM.

K nonoxxuTeabHbIM Ka4ECTBAM TEH30pPE3UCTOPA OTHOCATCA:

- BO3MOXXHOCTb HENOCPEACTBEHHOH perucTpaliy Ac(popMaLMH KakK Ha Iio-
BEPXHOCTH, TaK U BHYTPH KOHCTPYKIIHH;

- BBICOKAs TOYHOCTb H3MEpPEHH AeHOpMaLIHiA;

- BO3MOXXHOCTh U3MEpPEHHA AeOpMauMil Ha BCEX CTYNEHAX Harpy3oK BIUIOTH
110 TEKYYECTH apMaTypPhl B KOHCTPYKLHH;

- CPAaBHHUTEJIBHAA POCTOTA YCTAHOBKHM TEH30PE3HCTOPA HAa HCCIECAYEMYHO KOH-
CTPYKUHIO,

- OTHOCHTEJIBHAA NPOCTOTA H JACIIEBU3HA U3rOTOBJICHHSA NIPOBOJOYHBIX TCH30-
PE3UCTOPOB NIPH MAJIOH KX MAacce U HE3HAYMTENBHBIX pasMepax;

- BO3MO)KHOCTh H3MEpCHHA AedopManuii OAHOBPEMEHHO BO MHOTHX TOYKAax
KOHCTPYKIIHH.

Hapsaay ¢ 3TUM TEH30pE3UCTOPEI HMEIOT PR HENOCTATKOB!

- HE OYCHBb BBICOKAs JEKTPHYECKAA YYBCTBUTENBHOCTD, YTO OOYCHOBIHBACT
HE0OXOAMMOCTL IPUMEHEHHUS CII0XHONW PErHCTPHUPYIOIUEH alnapaTyphl,

- MIOHM)KEHHAasA YyBCTBUTENBHOCTh IpH Majiol 6ase (<20 mMM) M3-3a moaariu-
BOCTH KJIES, MPUMEHAEMOTO 1A H3rOTOBJICHUA U HAKICHKH TEH30PE3HCTOPOB,;

- YYBCTBHTENBHOCTE K TEMIIEPATYPE OKPY’KAIOIIEH CPE/bl, BIHAIOMIEH HA I10-
Ka3aHHA TEH30pE3HCTOPOB, 4TC BHI3BIBACT HCOOXOAHMOCTE B MPHMEHEHHH KOMIIEH-
CallHOHHBIX TEH30PE3UCTOPOB,;

- BO3MOXXHOCTb MCIOJMBb30BaHUSA KaXA0r0 TCH30PE3UCTOPA TONBKO OJMH pa3.

ba3y TeH30pe3uCTOpOB BHIOHPAIOT B 3aBUCHMOCTH OT XapakTepa H 3ala4 3KC-
MIEPUMEHTA H YUUTHIBAIOT OMHOPOIHOCTH MAaTepHala, U3 KOTOPOTO H3rOTOBIEHa KOH-
cTpykuus. [Ipu BeinonHeHuy 1abopaTopHeIX paboT UCIIONL3YIOT B OCHOBHOM TEH30-
PE3UCTOPBL: 1A U3MEpeHUsa nedopmaiiuii B 6eToHe - ¢ 6a30i 50 MM; a ans u3Mepe-
HUA JeopManui B apMaType - ¢ 6a30i 20 mM.

Bennuuna nedopmanuilt B OONILIIMHCTBE CIYYaeB HE BRIXOMUT 3a NpEAEIbl OT-
HOCHTENBHBIX eaMHul oT 1*10(-6) mo 1*10(-3). MisMepenne cronb Maiubix gegop-
Mauui Tpedyer, Kak npaBWIO, NPUMEHEHH BHICOKOUYBCTBHUTEIIBHON PErHCTPHPYIO-
HIEH allapaTypshl € 3JIEKTPOHHBIMH YCHIIMTEIAMM.

[Ipu cTaTMYECKMX MCHBITAHHAX OMBITHHIX 00pa3ioB NMPUMEHAIOTCA U3MEPHTE-
mu pedopmannit tina AWUJ-2M. JlasHBIi H3MEpUTENb NPEeAHA3HA4YEH I U3Mepe-
HUS CTATUYECKHX H MEIVICHHO MERFIommxXcsa acdopmainuid ¢ aBroMaTH4eckon Oa-
JIAaHCHPOBKOH MOCTa M BH3yallbHBIM OTCYeTOM. L{eHa nejeHHs JaHHOTO M3MEPHUTENA
- 1*10(-5), npeaen U3IMEpEHHA B OTHOCHUTEIbHBIX AcdopmMaiuax - ot 1*10(-5) no
1*10(-2).

I U3MEPEHHA CTaTUYeCKHX aedopmaiiuii B OCHOBHOM MPHMEHAIOTCS IpH-
60psl, paboTalolIye MO CXEME YPAaBHOBEIIEHHOTO M3MEPHTENBHOrO MOCTHKA (MOCT
YuHcToHa). TeH30pe3nCTOP, 3aKPETUICHHBIM Ha UCIBITHIBAEMOH KOHCTPYKLHH, ABJIS-
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ercd TMEPBHYHBIM NpUOOpPOM, BOCHPHHHMAIOMIMM €€ Aedopmanuy, BO3ZHHUKAIOHINE
IIOX JICHCTBHEM HArpy3KH, OJHOBPEMEHHO ABIAECTCA OJHHMM H3 IUIEd MOCTA, a H3ME-
HEHHE €TI0 CONPOTHBJICHHA TIPH Ac(OpMalliH BBI3BIBACT pa30allaHCHPOBKY MOCTA.

Mocrtosas cxeMa 0O€CIIEUHBAET BBICOKYK) YYBCTBHTEIBHOCTE U TOYHOCTH pe-
THCTPUPYIOLIETO YCTPOMCTBA BCACACTBHE TOrO, YTO LIKAIA H3MEPHTEILHOIO NpHGo-
pa B 3TOM CJIy4ae pacCYHTaHa TOJBKO HA 3aMephl IIPHPAIECHHH, a HE MIOIHBIX COIpO-
THBNeHni. MocTt coctour (puc. 3.2) M3 akTHBHOro TeH3opesucropa Rl
,KOMIICHCALIMOHHOTO TEH30pe3HCTOpa R2, KOTOpPHIA BKIAKOYAIOT B CMEKHOE IUIEHO
MOCTa AJI1 YCTPAHEHHS TEMIEPATYPHBIX INMOTPEIIHOCTEH NP M3MEPEHMH aepopma-
nuii, ¥ conpotupiecHuit R3, R4, o6pasyromux BHyTPEHHHH IIOTYMOCT.

banaHCHpOBKa MOCTa OCYIIECTBIACTCA PEOXOPAOM, CHAOXKEHHBIM IIKAION N
oTcuera aedopMauuii. B H3MEPUTENbHYIO OUArOHAIb MOCTA BKIIOYEH HHIMKATOP
6ananca Mocra ‘M’. Eciu MOCT HaXOAUTCA B paBHOBECHH, T.€. cOanaHCHPOBaH, TO B
M3MEPHUTENbHON OHAarOHAIM TOK He IIPOTEKAeT, M CTpelKa HHAMKaTopa Oananca ‘U’
OyIeT HaXOAUTHCA B CpellHEM (HYJIEBOM) NOJIOKEHHU. B CBA3MU ¢ nedopmanneil KoH-
CTPYKUMH, HA KOTOPYIO HAKJIE€EH TEH30PE3HUCTOP, NPOHCXOMHT U3MCHECHHE €r0 OMHU-
YECKOro CONpPOTHBICHHA M PABHOBECHE MOCTa HAPYIIAETCA, CTPENIKA HMHIMKATOpa
OTKJIOHAETCH OT MEPBOHAYAIHHOTO MOJIOKECHHUA B TY WIH JPYIYIO CTOPOHY B 3aBHCH-
MOCTH OT BHJA JedopmanyM (CkaTue UK pacTskeHue). Tak Kak H3MEHEHHE CONpo-
THUBJICHHS AKTHUBHOTO TCH30PE3UCTOpPA OYEHb MAJO, TO B CXEMY H3MEPUTENCH Ae-
¢opMaiLMH BBOJAT YCHIMTEIH.

K usMeputensHeM npudopaM, UMEIOIIUM OJHH BHYTPCHHUH IIOIYMOCT, MOX-
HO IIOACOEAMHHUTE TOJNBKO OJUH aKTHBHBIN TeH3ope3ucTop. OQHAKO NpH UCIBITAHUM
KOHCTPYKIIMU OOBIYHO TpebyeTcs 3aMepUTh AchOopMaLiii B HECKOJIBKUX TOoYKax. To-
rAa 18 u3MepeHus aedopmalivii HeoOXOAUMEI AOTIOIHUTENLHEIC YCTPONCTBA - MOH-
TQKHBIC KOJIOAKH IS MOAKITIOUYESHUA TCHI0PE3UCTOPOB, IEPEKIIOUATEIN U COEAHHHU-
TENbHEIC Kabenu.

CxeMa TeH30METPHYCCKOM YCTAHOBKH IS H3MEpeHus nchopmauuit npen-
CTaBJyieHa Ha puC. 3.3. [loaKIoueHHe annapaTypsl OCYIIECTBISCTCS CICAYIOIUM 00-
pazoMm: K kiemMam ‘A’, ‘O’ u ‘K’ neperrioyaTenst MOAKIIOYAOT IPOBOIA OT COOT-
BETCTBYIOLIHX KJIEMM 3JEKTPOHHOro H3Mepurens aedopmauui. IIpu moMouu co-
CAMHHUTENBHBIX Kabenel akTHBHBIE (paboune) 1 KOMIICHCALMOHHBIE TEH30PE3HCTOPEI
NOAKIIOYAIOT K COOTBETCTBYIOIIMM MOHTAXXHBIM KOJIOLKAM. DJIEKTPOHHBIA U3MEpH-
TEAb AedopManvii M aBTOMATHYECKMH mEpeKniovaTens 3a3eMiaiT. Bmodart

TyMbnep «cron - paboTa» aBTOMATHYECKOro Mepekioyaresisa, Py 3TOM 3aropaeTcs
CHTHAJIbHAY JIaMIIa.

¢

TN : Sy d £Y o
g iy, . .‘_‘__:; _J L::’ }f [T O H‘:l ]'._J “j i-_}

v AR, i,
mmm_‘ 3

17



Puc. 3.2. Cxema 3JIeKTPpHYI€CKOro MOCTa H3MepHTe A Aedopmanuii
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Pnuc. 3.3. Cxema TeH30MeTPHYECKOH YCTAHOBKH ISl H3MEpPEHHA
nedopMaLMH:

1 - aKkTUBHBIE TEH30PE3UCTOPHI; 2 - KOMIIEHCAHOHHBIE TEH30PE3UCTO-
pBl; 3 - MOHTAXHBIE KOJIOAKH aKTHBHBIX U KOMIIEHCAlIMOHHBIX TEH30-
pe3NCTOpoB; 4 - COCAMHUTENbHEIC Xabenu; 5 - TekepHBIC Pa3beMEl
IUIA TIOAKAKYEHHUA AKTHBHBIX H KOMIICHCALIMOHHBIX TECH30PE3HCTOPOB;
6 - kHomka npobera mpu pyuHoH pabore mpubopa; 7 - pydKu IIPoO-
IPaMMHOIO YCTpPOHCTBA; & - pyuka IEpEeKIIoYaTeNsd « py4yHas - aBTO-
MaTtudeckas pabora»; 9 - aBTOMaTH4YeCKMH nepexmodarens; 10 -
NyJabT ynpasiaeHusd; 11 - xHonka py4HOro nepexmouarens; 12 - pydka
pydHoro mpobera; 13 - pydka TEH30YyBCTBHTECABHOCTH; 14 - 3J1ek-
TPOHHBIH HHAMKATOP; 15 - n3Mepurens Acpopmanmi; 16 - pyuka «pa-
3UPOBKa»; 17-TyMONep BKIIOUEHUS CETH U3MEpUTEN AePOpMaLvi.
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Bxmouenre usmeputensa aedopMaumi ocymecTsasercss tymonepom. I[ocne
nporpesa npubop cbanaucupyercs. 3aTeM pyukoit «(hasHpoBKa» Npou3BOAAT (hazo-
BYI0 OaJJaHCHPOBKY H3MEPHTENA, ONPENEsaa ee 10 MAKCUMaJIbHOMY pPacKpBITHIO Jie-
IECTKOB 3JIEKTPOHHOTO HWHIOWKAaTopa. Pyukoil ycTaHaBIHBAIOT TEH30YYBCTBHTECIb-
HOCTB NpHOOpa B COOTBETCTBUH C TEH30YYBCTBUTENBHOCTHIO TEH30PE3UCTOPA .

IIpn BHIIOMHEHHH Ja0OPATOPHBIX PAGOT TMOAKIIOYEHHME TEH30PE3HUCTOPOB,
1oa60p COMPOTUBICHHA H KOMMYTalMA NPUOOpOB OCYIIECTBIAKOTCA J1aDOpaHTOM
Kaenpsl; CTYJEHTHI JOJDKHE YMETh NIPaBUILHO ONMPEAEIATh IOKa3aHHsA NpHOOpOB.
OTcuer noMmKEeH COCTOATE U3 TpeX HUPp: nepsas Hudpa NIPUHAMACTCS II0 [TOKa3aHHU-
AM KOPOTKOH CTpEJKH, a ABE Apyrue uu@psl - o MoKa3aHusiM JUIMHHOH CTPENKH Ha
npudope, T.e. 1o KOPOTKOH cTpelnke Geperca rpyOblii 0TCYET, KOTOPBIN YTOYHACTCA C
IIOMOIIBIO JJIMHHOHN CTPEIKH.
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3.2. AHauKaTopsi

Jia u3MepeHus HeOONBIIMX TI0 BEIHMYHHE NEPEMEIICHHH MPUMEHAIOT HHIH-
KaTOphI 4YaCOBOT'O THIA, KOTOPHIE YCTAHABIMBAIOT Ha HEMOABHKHOM ONOPE € YIIOPOM
TIOBHXKHOTO U3MEPHTEILHOIQO CTEPXHA B UCHBITHIBACMYIO KOHCTPYKUMIO MM 3a-
KPEIUIAIOT Ha MCMBITHIBAEMON KOHCTPYKIMH C YIIOPOM MOIBHXXHOTO CTEPXKHA B He-
OOABIXKHYIO TOUKY. I103TOMY HHAMKATOPH! HA3BIBAIOT €Ill€ KOHTAKTHBIMH IIPOTHO0-
MEpaMu.

HMHAHKAaTOpEI XapaKTEPU3YIOTCS LIEHON AENICEHH U NpelesoM u3MepenHs. s
BRINTOJIHEHHA J1a0OpPaTOpPHBIX pabOT NPUMEHAIOT HRAMKATOpHI ¢ LieHOH Aaciaenud 0,01
MM ¥ npefenom wsmepenns 10 mm.

HuaukaTop wacoBoro tumna (puc. 3.4) COCTOUT M3 HUIHHIPUYECKOTO KOpIIyCa,
BHYTPH KOTOPOIo pa3Melnaercs cucrema mecrepeHok. Ha nunesoit cropone npu6o-
pa IoJ CTEKJIOM PacioyiaracTcs KOJbLeBas WKana 1 Oobluas CTpeika Alia ToKasa-
HHA oTcyeTa. [na orcuera uensix 000potoB OONBIIOH CTpEIKH MHAMKATOpa IpEay-
CMAaTpHUBAETCA BTOPAsA Malias LIKana Co CTpeiIKod. Uepes kopnyc NpoXoauT U3MEPH-
TEIbHbI IITOK, HA KOTOPOM Hape3aHa 3y0Ouaras pelka, coeauHeHHas ¢ 3yOuarToil
IECTEPEHHOMN TPYOKOH.

IMpuHUMN paboTel 3axkmovaeTcd B caeayomeM. B kopnyce pazMmenied yaco-
BOH 3yOuaThiii MexaHKu3M, NpeoOpa3yIoUuil BEPTUKAIBHOE IBHAKEHHE LITOKA MPHOO-
pa BO BpAUIATENLHOE NBHXKEHHUE YKA3aTENbHBIX CTpENOoK. CMEIIeHU0 IIToKa Ha ]
MM OTBE4YAeT OOUH ITOJHBIM 000pOT OONBHIOH CTPEJIKM WIH IEepEeMEIICHHE Ha OLHO
IEJICHHE MaJIoH CTPEJIKH.

IIpy HCIBITAHUM KOHCTPYKUHMH HHIHKATOPHl YCTAHABJIMBAKOT C ITIOMOIIGIO
CIIELHAIBHOTO IITAaTHBA M OCOOOro Kyliayka-IepKareys, K KOTOpeIM Ipudop Kpe-
nuTcs 3a MydTy Mam cepbry. CxeMa yCTAaHOBKHM HWHIMKATOPDOB IIPHBEICHA Ha
puc. 3.5.

Ilepen HayanoOM MCIBITAHHH CIEAYET NPOBEPHTH paboTy YCTAHOBICHHOIO HH-
IUAKATOpa, V1A YEro HY)KHO IJIaBHO YTOHMTDL HA 2 - 3 MM, a 3aTe€M OTIYCTHTBH H3Me-
pUTENBHBIA WTOK. ECnn mocne aToro crpenka MHAMKAaTOopa OyZeT BO3BpAlIATLCA B
HCXOJHOE IOJI0XKCHHE, 3HAYHUT, HHIUKATOP 3aKPEIUIEH IIPaBHIIbHO. B NPOTHBHOM ke
CIIy4dae, €ro Hy»KHO ECTKO 3aKpENUTh B KyJauKe-AepKaTee.

HWupukatopaMH MOXHO H3MepATh aedopmaruu Ha Oonsmom yvactke. Jlid
3TOr0 Ha KOHCTPYKIHH HEMOJBHXHO 3aKpEIUIAIOT JBa KOPOTHIIIA H3 cranH. Pac-
CTOSIHHE MEXJY 3THMH IeTaAMH ABIsAeTcH 0a3oil npubopa. Ilpu 3arpyxeHHH KOH-
CTPYKUHMH BenuwuwHa Oa3bl Oymer MeHAThCA. M3MeHEHUs 3TOH BENMHYMHEI U OyAyT
ONpEeNCHaTh IMUPUHY PACKPBITHS TPEIIHHEI.

YKa3aHHBIH Ha puc. 3.4 OTCUET MHAUKATOpa CIECAYET 3alucaTh B XXKypHal Ta-
KUM obpasoM - 084, uto cooTBeTcTBYET AchopmaunsM 0,84 MMm.
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Puc. 3.4. UHAMKATOP 4aCOBOI0 THIA:
4 - KOHCTPYKTHBHAS CXEMa; O - KHHEMATHYECKas CXeMa,

1 - H3MepUTENBHBIA IITOK ¢ 3y04yaToH peikon; 2 - Mydra;
3 - ymko; 4 - THIHHAPUICCKHI KOPITYC; 5 - COEIUHHUTENb-
Had TpyOKa C MIECTEPEHKOM; 6 - eCTEPEHKY; 7 - IIpyKUHA

Puc. 3.5. Cxema ycTaHOBKH HHAHKATOpA:
4 - yCTaHOBKa IMpHOOPOB 111 U3MEPEHH OCAKH OIIOp;
0 - yCTaHOBKa HHAHKATOPOB I H3MEPEHH fepopMa-
IIUUA UK IITUPHHE] PaCKPLITUS TPEILIUH;
1 - cTep>XeHb IUTaTHBA; 2 - KyJIa40K-A€PKaTelb,
3 - uHAMKaTop; 4 - CTONHK; 5 - 6aza
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3.3. lIporudomepnl

Jns u3MepeHHs nepeMelieHus Kakon-mub0 TOYKA KOHCTPYKIIMH OTHOCHUTEb-
HO IPYrod HENMOABMIXKHOH TOYKHM IMPHMEHSIOT NPOruOOMephl, KOTOpHIE paHbLIEC HC-
NONB30BAIH 11 3aMEPOB TOJNBKO BEPTHKAJIBHBIX nepeMencHuil (mporubos), oTKyaa
U [IPOM3OILIO X Ha3BaHHE. Y CTaHABIMBAIOT IPOrubomep oObIYHO B cepeanHE Npo-
JIeTa KOHCTPYKIIMH U H3MEPAIOT BEJIMYHHY MaKCHMaIbHOro nporuba odpasua. [Ipu
MPOBEACHUH J1a0OPATOPHBIX pabOT NIPUMEHAKOT NPOrHOOMEpP ¢ MPOBOJIOYHON CBA3BIO
cucTteMmsl AucrtoBa ¢ LeHod nenenns 0,01 MMm. Cxema nporubomepa npeacTaBliieHa
Ha puc. 3.6. lIpubop uMeeT TpH IIKANBL: ABE MAJIEHBKHE, KOTOPHIEC OIPEACIAIOT IIPO-
rub B CAHTHMETPaX ¥ MHIUIMMETPAX COOTBETCTBEHHO, U OHY OONBIIYIO, IO KOTOPO#
yrouHsercd orcueT 10 0,01 MM. OTcyeT cocTaBaAgIOT YeThIpe HUpEL: NEpBYIO LHPPY
CHHMAIOT I10 MAJIEHBKOM IIKANIE «CM», MIPHHUMAA IMPy, KOTOPYIO MPOILIA CTPEIKA;
JONONHAT BTOpoM udpol N0 MANCHBKOM 1IKaNe «MM» (aHATOTMUHBIM 00pazoM);
YTOUHSIOT OTCYET ABYMSA MOCHCAHHMH LHPpaMu 1o OOnbION mIKane, IPUHUMAas UX
10 KOJIMYECTBY JEJICHHH, YKa3aHHBIX CTPENIKOH.

Ha 4cnBITHIBaEMOW KOHCTPYKIMHM B CEepeAuHE nNpoNiera yCTaHaBIWBACTCH
CTpYOUMHA, K KOTOPOH NPHKPEIUIAIOT CHCUHAIBHYIO HPOrHOOMEpPHYIO MPOBOJIOKY
(MMEIOLLYIO O4YEHb MaNeHbKHE COOCTBEHHBIC YIJIMHEHUS, KOTOPbIE NPAKTHYECKH He
HCKAXXalOT PE3yNbTaThi OTCYETA) K 4€pe3 CHCTEMY OJIOKOB COCOMHAIOT ¢ nporubome-
poM. HatspkeHne NpoOBOIOKH 06eCIeYMBacTCA C MOMOIIBIO 3aKPCIUIEHHOIO Ha €€
KOHIIE 3TAJIOHHOTO Ipy3a. CxeMa yCcTaHOBKH nporuoMepa npuBefcHa Ha puc. 3.7.

IIpornGomMepnl ¢ NpOBOIOYHOM CBA3BIO 0OECIICUNBAIOT JOCTATOYHO BHICOKYIO
TOYHOCTh ¥ IPaKTUYECKH HEOIPAaHU4YECHHBIN JHANa30H U3MEPEHHA NIEPEMEILIEHHH.

[IpaBUNBHOCTE YCTAaHOBKH NPOrubOMeEpa NpOBEPSAIOT, CJIETKa OTTATHBAA U OT-
myckas cTpyHy. Eciu npu oToMm cTpenxa npubopa GyzieT BO3BpalaThC B HCXOMHOE
IOJIOXKEHHE, TO ITO 3HAYMT, YTO NPOrHOOMED YCTAHOBJICH IIPAaBHILHO. YCTAaHOBKA
nporubomMepa, kak U J0O0ro Apyroro nmpubopa, sBIsgeTCs BECbMa OTBETCTBECHHOH
oriepalyeil, Tak KaK AOMylUEHHas OomKOKka B yCTaHOBKE MOJXET NOBJICYHL 33 COOOH
HCKaXXCHHUE PE3yIbTATOB HCIIBITAHUH.

YCTaHOBKOHM H IOAKIIOYEHHEM BCeX NMPHOOPOB M H3MEPHUTENBHOHN anmapary-
pBi, HeobxonuMon 1A npoBeeHus nabopaTOpHBIX paboT 3aHUMaeTca 3aBedyHOUM
yueOROH J1abopaTopueH unH nmabopant. 3agaya CTYAEHTOB 3aKIIOYAECTCA B [IOHUMa-
HHY Ha3HAYCHMSA TCX WIH HHBIX NpHOOpPOB 1 00yUYEHHH NT0Jb30BAHUA UMH.

Hanpumep, ykasaHHbIH Ha pHC. 3.6 oTcyeTr nporubomepa cieayer 3aiucarh B
XypHan - 2616.

Cobnroaenue Tpebopanuii TeXHHKH O6€30MaCHOCTH NIpH paboTte ¢ IpubopaMH U
H3MEPUTENBHON annapaTypoil 0043aTeIbHO.
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Puc. 3.7. CxeMa ycTAaHOBKH NpornéomMepa Ha HCHLITHIBAEMOH
KOHCTPYKUMH:
4 - TIpY FOPH30OHTATBHOM TTIOJIOKEHUH 00pasna;
0 - Ipy BEpPTHKAIBLHOM IMOJNIOXEHHH o0pa3ina;
1 - rpys; 2 - ctpybuuna; 3 - mporubomep;
4 - moxcraBKa



4. JIaboparopnas padora Ne 1

Onpenenenye pacyeTHBIX XapAKTEPUCTHK
0eTOHA M CTAJIM HEPA3PYIIAWIHMH MEeTOAAMH B KOHCT-
PYKHHMAX H N0 3TAJIOHHBIM 00pa3unam

Heanp paborsl: Hayuuts OyaymiHx MHXXEHEPOB OMNPENECNIATh PaCYETHBIC
XapaKTCPUCTHKH OE€TOHA M CTAJIM € MOMOLIBI0 HEPA3pYLIAKIUX METOJOB B
KOHCTPYKLMAX U MO pe3yNbTaTaM HCIIBITaHUA KOHTPOJIBHEIX 00pa3LoB.

4.1. O01ag yacth

PasnuuHpie CBOMCTBA HCXOAHBIX MAaTEpHANIOB, IIOIPEUIHOCTH HCIIBITA-
TENLHOTO 00OPYIOBAaHHS, U3MEHEHUS TEXHOJIOTHUECKMX TIAPAMETPOB B IIPOIIEC-
C€ HM3rOTOBJICHHSA KOHCTPYKLUHMHA H MHOTO€ IPYyroe NPHBOIMT K TOMY, YTO KOH-
TPOJHpYEMas MPOYHOCTH OeToHA 06nazaer CTaTUCTHYCCKON H3MEHYHBOCTHIO.
DTO 3HAYMT, YTO HU3TOTOBJICHHBIE U3 OJHOT'O M TOI'O YK€ COCTaBa OeTOHa U MCIIBI-
TaHHBIE Ha CKAaTHE N8 KOHTPOJA NMPOYHOCTHU 0Opa3lel MOKAXYT pe3yNbTaThl,
OTIHYAIOLHecs MEeXAY cOOOH. AHaNOrMYHO M apMaTypHEBIE 00paslbl H3 ONHON
U TOH K€ CcTayiu OyZyT HMETh MpPH HUCNBITAHUAX OTIUHAKOIIUECS APYT OT Apyra
PE3YABTATEL.

Panee 3a OCHOBHYI0 XapaKTEPHCTHKY O€TOHa IIPUHMMAIH CPEOHION
IIPOYHOCTH OETOHHBIX KyOOB CTaHIApTHOTO pasMepa. DTa NPOUHOCTH HAa3bIBa-
nack Mapkod. Hanpumep, mapka Oerona 200 (M200) o3nayana, 4ro KyORl H3
aToro, O6eTOHAa NOJKHEL BBIZIEPKATD NIPH HCHILITAHHAX Ha IPECCE B CPEAHEM 200
kr/cM’. TOT, JOBONBHO MPOCTON H TIOHATHBIHM CIIOCOG OMpe/IeeHUs OCHOBHOM
XapakTepPUCTHKHY O€ToHa B TO K€ BpeMs HE YYHUTHIBAJI TAKOTO BaXKHOTI'O MOKa3a-
TENA, Kak paszdpoc pe3ynbTraToB UCHBITaHHN. [lonydanocs, 4To O6ETOH ¢ OYECHB
OXHOpPOAHBIMHU (OJIM3KMMHM IpYT K IpYry) IOKa3aTe/AMH NpUpaBHUBAJCA K Oe-
TOHY HEOJHOPOIAHOMY, €CIIM CpelHAA IIPOYHOCTh HX OKa3blBajach OAMHAKOBOH.
Taxoit moaxoJ Ben K TOMY, YTO KOHCTPYKLIHH, U3IOTOBJICHHBIE M3 OeTOHA Of-
HOH M TOH K€ MapKH, MOIJIM MMETh Pa3HYH0 HaZEXXHOCTb. Y Y€T OJHOPOJHOCTH
MaTepHaia, KOTOPHIH 3a/I0)KEH B COBPEMEHHBIE HOPMAaTHBHBIE OKYMEHTHI IPH
NPOCKTHPOBAHNHU KOHCTPYKUHH U COOpPYXEHHH, 00ecnieduBaeTCa TEM, YTO B Ka-
4eCTBE OCHOBHOH XapaKTEPHCTHKHU IpHHATAa He Mapka OeToHa, a — ero Kiacc,
KOTOPBIH IpeacTasnseT cOO0H NPOYHOCTE CTAHAAPTHHIX KyOOB, NOAYYCHHYIO C
obecnieyeHHocThi0 0,95. YcTaHOBUTE Kjjacc OeTOHA IO pe3ynbTaTaM HCIBITa-
HHUH KyOOB, H3rOTOBJIEHHBIX HX HETO IIOMOTAET TEOPHSA BEPOATHOCTEH.

Cuuraercd, 4TO pacnpenclicHHe KOHTPONLHBIX PE3YIbTATOB NPH A0CT4-
TOYHO GONBLIOM KOIMuYecTBe 00pa3loB (KyOOB WIHM apMaTypHBIX CTEpXKHEH)
Oyaer NOMYHMHATHCA 3aKOHY HOpMalbHOro pacnpenaeneHuda. M3 xkypca marema-
TUKU W3BECTHO, YTO PAJ BENIHYHH COOTBETCTBYET 3aKORY HOPMANLHOTO pacnpe-
LENEeHHs, €CIH UX IUIOTHOCTH BEPOATHOCTH MOAYHHAETCH 3aBUCUMOCTH:
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I¢ T - KOHTpOJAHpyeMas BEIMYKHA (B HAIIEM CIIydac IPOYHOCTh OeToHa),
HOJYYEHHAs B PE3YJIbTATE HUCIBITAHHIA, |4 - CPEHEE 3HAUCHHE KOHTPOJIHMPYEMBIX
BEJIMYHH; G - CPEAHEKBAAPAaTHYHOE OTKIOHEHHUE, ONIpeaeieMoe o hopMyIe:

> (r—p)
o =12 , (2)

m

3leCb M — KOJMYECTBO MOAYYEHHBIX KOHTPOIUPYEMBIX BEJIMYHH B pac-
CMaTpHUBAEMOM DSy .

0.00 200
f(r)
fl(r)

Puc.4.1. Pacupeaenenune npouHocred 0eToHa ¢ 0HOi# cpefHel mpoY-
HOCTHI0, HO C PA3JIHYHBIMHU NOKA3aTeJIAMH OAHOPOAHOCTH
Ha puc.4.1. nmokasaH xapakTep KpPHBHIX HOPMAaJbHOIQO paciipeAesIeHHs
f(r), f1(r), f2(r) npouyHocTed OCTOHOB, OONAMAIONINX OJHMHAKOBOHN CpeIHei
npogrocTeio 200 Kr/cM’, HO HMEIOUIMX Pa3IHYHBIE CPEIHEKBAAPATHUHBIE OT-
KioHenus O=27xr/cm’; o1=50 kr/cm’; 02=20 kr/cM’, ¥, COOTBETCTBEHHO,
pasnuynble k03¢ghunpenTs Bapuamuu u=0.135; n1=0,25; u2=0,1.
B xaxxoM ciydae cyMMapHas INIOTHOCTh BEPOSATHOCTEH paBHA CAWHUILIE,
T.€. IUNIOIAAL TOJ KPUBOH pacnpeNeICHHA

c].f(r)*dr=l

3Ha4yeHHE NPOYHOCTH ¢ obecnedyeHHOCTEH (.95, ompenensomeit knacc
OeToHa, pasnenser o6acTh IIOTHOCTEH BEPOATHOCTEH Ha JBE YacTH C IUIOUIa-
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aamu 0,05 u 0,95. CnenoBaTennHO, I HAXOXACHUA Kiiacca OeroHa HeobOXo-
OUMO PEUINTH YPaBHEHHE OTHOCHTEIBHO B:

j f(*dr=005 ., .,] f()*dr=095 (3
0 B

Ces3p MOXAY cpenHell TpouHOCTLIO R, ¥ NONMYyUYECHHBIM 3HAYCHUEM KIlac-

ca MOXKHO NPEACTAaBUTL B BHJE
B=Ru-y*o0 , “4)

Petttas Beipaxkenud (3), MOXXHO yOeIUThLCs, UTO BEJIMYMHA ) B YPABHEHUH
(4) 3aBHCHT TOJIBKO OT IIPHHATOI0 YPOBHA 00eCcri€4eHHOCTH. TaK, U1 rapaHTH-
pOBaHHOM NpouHOocTH OeroHa ¢ oOecneyenHocTbio 0,95 BenmnunHa x=1,64485.
OOBIMHO ¢ HEKOTOPHIM 3aNacOM IS MPOUYHOCTH KOHCTPYKLIMH 3TY BEJIMYUHY B
HOPMAaTHBHBIX JOKYMEHTaX IMPUHHMAIOT paBHOH 1,64.

U3 dbopmynsr (4) BuaHo, 4To 3HaYeHHe B 3aBUCHT OT O - cpegHEKBaApa-
TUYECKOr'0 OTKIOHCHUSA, OTPAXAKIOLICro ONHOPORHOCTHE PE3YJILTATOB U3MEpe-
HUA. Ciae0oBaTenbHO, B OTIHYHE OT CpeAHEH MPOYHOCTH, KJIace OE€TOHA YYHTHI-
BacT OQHOPOAHOCTH UCIBITEIBaEMOro Marepuana. I1o3Tomy 3HauyeHus NPOYHO-
CTH ¢ obecneyerHocThIO 0.95 nnsg KpuBBIX, nOKa3aHHBIX Ha puc. 4.1, 6yayr
pasnuuHel ¥ paBHbl i (1), f1(r), £2(r), coorBercTBEHHO, 155,5; 117,7 1 167,1
Kr/cM?.

Kiacc 6eToHa BeIpaxaetcs He B Kr/cM’, a B MITa. O6osnauenue B20 ro-
BOPUT O TOM, YTO HMPOUYHOCTH CTAHAAPTHHIX KyOOB M3 HAaHHOTO GeroHa ¢ olec-
II€YECHHOCTBIO 95% papna 20 Ml]a.

W3 npuUBeOEeHHBIX BBIIIE NMPUMEPOB MOXKHO CIENaTh BHIBOJA, YTO KOH-
TPOJIbHBIE 3Ha4YeHHd, onpenensatoniye f(r) u f2(r), coorseTcTBytOT KiIaccy Bl5, B
TO Bpemsa Kak fl(r) coorBercTBYeT Nub Kinaccy B10. Eme pa3 3ameTum, 4to
CpelHHe MPOYHOCTH 3THX OETOHOB OBINU paBHBI MEXAY COOOH.

Cocras naboparophoit paboThbl

I. Onpenenenne cpenHeil NpoOYHOCTH OETOHA KOHCTPYKLMH Hepaspy-
IIAIOLIMMH METOAAMH.

2. OnpenencHue €AMHUYHOTO 3HAYEHHS ITPOYHOCTH OETOHA Ha CXKaTHE MO
KOHTPOJIBHBIM 00pasiaM - kybam;

3. AHanu3 pe3yabTaTOB HCNBLITAHMI ¥ oNpefcieHue XapakTepucTuk Oe-
TOHa IS TIOCTEXYIOMIETO HCIIOIL30BaHUA TIPU NMPOBEICHUH J1aOOpaTOPHBIX pa-
ooT;

4. Onpenenedne eIHHHYHOIO 3HAYECHHA HNPOYHOCTHHIX U Je(opmaTHB-
HBIX XapaKTEPUCTHK apMaTypHOTO CTEPXKHA.

26



4.2. Onpeneenne NPOYHOCTH DeToHA

B KOHCTPYKIIMH HEPA3IPYHIAIOIIMMH METOAaMH
(OTpBIB CO CKOJIOM M YIBTPAa3BYKOBBIM METOJIOM)

CymecTtByeT OONBLIIOE KOJMYECTBO METONOB OINPEAEIEHHUS NPOYHOCTH
6eToHa HEMOCPEACTBEHHO B KOHCTPYKIHHU [0 KOCEEHHbIM XapaKmepucmuxam,
TaK WM HHA4Ye, CBA3AHHBIX C (PH3UKO-MEXAHHYECKHUMH XapaKTEpHCTHKaMHu Oe-
toHa. OmnpeneneHne KOCBEHHBIX XapaKTEPUCTHK HE Hapyllaer LeJOCTHOCTH
KOHCTPYKUHH M ¢¢ CBOKCTB. [103TOMYy MeTOAEI, OCHOBAHHEIE HAa HCIO/Ib30BAHUU
ITHX XapAaKTEPUCTHK, Ha3bIBAIOTCA METONAMH HEpa3pyHIAIOUIero KOHTPO. I,

Haunbonee ucrois3yeMbiMH KOCBCHHBIMH XapaKTEPHCTHKAMH, KOTOpHIE
NpeaycMOTpEHsI cranaapToM [4] u [6], asisores:

e BCIMYHMHA OTCKOKA OOMKa (METAJUTMYECKOrO CTEPXKHsA, IApHKaA U JApY-

TUX) OT MOBEPXHOCTU OETOHA;

e pa3sMepsl oTneyarka 6o¥Ka Ha MOBEPXHOCTH OETOHA HPH KOHTPOJIH-

pyeMoM BeJIMYHMHE SHEPTHH yYAapa;

e 3HAYCHUEC HAINPKECHHA, HEOOXOAMMOro UIi MECTHOrO pPaspyLICHHS

0eToHa, NpH OTPHIBE IPUKICCHHON K HEMY METAJUIMYECKOH TUTaCTHHBI,
e BCHYUYMHA YCHIHMA, HEOOXOAUMOIO s CcKanbIBaHUA YacTH pelpa
KOHCTPYKIIHH;

® BeIMYHHA YCWIHMA IPH BHIEPTHBAaHMH H3 O€TOHA 3aKpPEIUICHHOTO B
HEM aHKEpa;

® CKOPOCTh MPOXOXICHUA YJIHTPA3BYKOBOI'O MMIIyJbCa B OCTOHE KOHCT-
PYKLMH. __

MEOTORETHHH OIBIT MPOBEACHMA IKCIEPTHHIX padoT Ha Kadeape xene3o-
OeToHHBIX ¥ KaMeHHBIX KOHCTpyKimi CamI"’ACA mnoka3bIBaeT, 9To HanOoIbIIMH
ycriex B MOJIYYCHHM HCTHHHBIX Pe3yJbTaTOB IMONYYalOT TOrAA, KOraa MCHOb3y-
eTca Ha 0OBEKTE HEe OIMH METOJ, @ COYeTaHUe HeCKoIbKHX. Hanpumep, coBmect-
HBIH aHAIM3 METOJA BBEIPHIBA CO CKOJIOM ¥ YJIBTPa3BYKOBOI'O METOJIA TIO3BOJIIET C
OoJIbIIOK AOCTOBEPHOCTHIO INPOM3BECTH CIUIOIUHOH KOHTPOJIb NPOYHOCTHBIX
CBOMCTB COOpPYXEHHA 0€3 HAaHECCHUA €My 3HAUMTEbHOIO KOMMYECTBA MECTHBHIX
noBpexxaeHUH. C y4eTOM AOCTYIIHOCTH 3THX JBYX METOJOB H HX JOCTaTOYHOM
HaJIeXKHOCTH, OHH M pacCMaTpUBaOTCA B 1abopaTopHoH paborte.

4.2.1. MeToa yJIbTPa3BYKOBOTO NPO3BYYHBAHHA

CymHoCTS MeT0aa
HM3BECTHO, YTO CKOPOCTH pACHPOCTPAHEHHUS YJABTPA3BYKOBLIX BOJH B

TBEPABIX TEJIAX JOCTATOYHO HANEKHO KOPPENHUPYETCA CO CICAYIOIHMH (U3U-
KO-ME€XaHHYECKHMH XapaKTEpUCTHKAMHU: MOAYJIEM YIIPYTOCTH, NPOYHOCTHIO,
TUIOTHOCTBIO M JIp. YJIbTpa3BYKOBEIE BOJHBEI HE HAHOCAT Bpela KOHCTPYKLHH U
MOTYT OBITH IIPHMMEHEHBI I KOHTPOIA 3a 00BEKTOM MHOTOKPATHO M 110 BCEH
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AOCTYITHOH €r0o MOBEPXHOCTH. JTO NIeNaeT METOA YAbLTPa3BYKOBOTQ NPO3BYy4H-
BaHMA OCOOCHHO NMPHBJCKATECIBHBIM JIJIA IIOCTOAHHOTO KOHTPOJIA 34 COCTOSHH-
€M 00beKTa HIIH COOPYKCHHS.

Insa ycTaHOBJIEHHA MPOYHOCTHBIX CBOMCTB OcTOHAa Hambonee 4acTo HC-
NONB3YETCA CKOPOCTh PACHPOCTPaHEHKS MIPOJI0JbHBIX YIBTPAa3ByKOBHIX BOJIH. B
NIOCIIEAHEE BPEMSA CO3/aHbl B Hallleil CTPAHE KOMIIAKTHBIE M HaACKHbIEC yIbTpa-
3BYKOBBIE IPHOOPHI, MO3BONAIOIINE HE TOIBKO (PUKCHPOBATh CKOPOCTH Pacnpo-
CTPaHCHHA YIbTpa3ByKa Ha KOHTPOJBHOM Y4YacTKe, HO H 3alUCHIBaTh aBTOMA-
TUYECKM PE3yNbTaThl N3MEPEHHUS B IaMATh NIpUOOpa U BRIBOAHUTH pe3yIbTaThl Ha
11K. K TakuM npubopam OTHOCHTCA H YJbTpa3ByKoBoii Tectep YK14-01.

IloaroroBxa K HCIIBITAHHAM.
1. lo Hayana uCHbBITaHHM (KaK IMPABUIIO, B JICTHHH NEPHOJT) B TCYCHHE O~

HOIro MecsAua (MPHHHMAeMOro 3a KOHTPOJIHUPYEMbBIH NEpPHOA) H3roTaBIMBACTCA
10-12 maptuit xene3obertonubix 6amox 1ns gaboparopueix pador. M3 kaxnoro
3aMeca OeTOHa B COOTBETCTBHHU C [7] otOupaeTcs npoba, u3 KOTOpOH TOTOBHTCA
CepHUsa KOHTPOJBLHEIX 00pa3noB - ky0oB. K Hagany naboparopHeix paboT kene30-
OeronHbIe OanKKH K KOHTPOJBLHBIE 00pa3Lbl HAOHPAIOT MPOYHOCTH B HOPMAJIBHBIX
YCIIOBUAX B TCUCHHE HE MeHee 28 CyToK. XapakTCPUCTHKH COCTaBa M IPYTrUe He-
00X0IUMpIE TaHHBIE OTPAXKAIOTCA B CNELUAILHOM XypHalie paboT.

2. Ilepen HavanoMm nabopaTopHuIX paboT Kaxao# y4eOHOM rpynIe Brja-
ercs 1o 8 OeTOHHBIX KyOOB W3 3apaHee U3TOTOBJICHHOW Q/JHOH CepHH 00pa3[oB
(no nBa Ha Kaxayio Opurany: OAMH — V1A HEpa3pyWamEero KOHTPOJA, BTOPOil
~ IUIA UCIbITaHua Ha npecce). KomnuecTBo 00pa3ioB, UCOBITAHHBIX OQHOH
rpynmnoi, 6yaeT cOOTBETCTBOBAThH MCIIBITAHUAM OAHOM cepuu. O0pa3nbl, NCIbL-
TaHHBIE HA BCEM ITOTOKE, COCTaBAT UCIIBITAHHA APTHH.

3. B npouecce nposeneHns nadopatopHoil pabotel Opuranel obecneyuunBa-
I0TCA HHCTPYMEHTOM (uHefiko#, mitanreniupkysiem, I'TTHB-5 u npyrumu) u
pabounm mectoM. OOBACHAIOTCA mMpaBWwiIa paboThl HA mpecce (B HAlUEM CIyyae
[1T"-250) npu ucnerranugx kKyOboB Ha CXaTHe, B TOM YHCHE H IO TeXHMKe 6e3omac-
HOCTH. /[aHnele O cocTraBe OETOHHOM CMECH U JPYTHE INapaMeTpbi 3aHOCATCS B
T1abn.4.1.

Tabmiua 4.1

JanHbie o H3roroBiaeHuio kyooB cepu F-12 nasa napruu F

Jara Howmep KonTpon. Cocras ¥ noboywna- ¢.1U.0.
u3ror. | Ofpasua | cepun KOHCTPYK. CMmecH B kr ABIBAEMOCTh | HM3TrOTOBHTENN
Ha M® OK cm
1 2 3 4 5 6 7
F-12/1 JIab. L{ement- 340
1505.| F-12/2 | F-12 Ganxa ITecok -760 8 Kosnos A.B.
2001 | F-12/3 THIL. ] ILlebenn- 950
F-12/4 F-12-1 Bona- 180
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CocraB Oerona, yka3saHHblH B 1a0iu.l, paccunTan Ha obecrieueHue B Ja-
OopaTopHBIX OaTkax NpPOYHOCTH, COOTBETCTBYIOMEH kinaccy B20 (B15).

IlpoBeenne HCIIBITAHHH
4. B xypHaie HCnHTaHUH Kaxnas Opuraga GUKCHpyET pe3ysbTaThl OC-

BU/IETEILCTBOBAHUA KOHTPOJIBHBIX KyOoB Nel v 2 (Hanmyue pakoBUH, TPEIIMH H
APYTHX ACHEKTOB).

5. O0Gpasupl B3BEMMBAKOTCA H U3MEPSIOTCA ¢ TOYHOCTHIO 10 1%. OTKII0-
HEHHE 3HAYeHMil IUIOTHOCTH 06pa3loB He JOMKHO npesbiiath 50 kr/m’. Ipu
HeCOOMIOICHUH 3TOTO YCIOBHA 00pa3ibl CYUTAIOTCA AedeKTHRIMU. Pe3ynpTaTel
3aHOCAT B JKYPHaJ ucnbITaHUu#. IIpuMmep 3amoMHeHns XypHajia HCIIBITaHHH T10-
Ka3aH B Ta0I. 4.2.

6. [ToMeualoTca KOHTPOJIbHBIE YYaCcTKH Ha rpaHax kyOoB Nel u 2, B xoTo-
PBIX JOJDKHA ONPENENAThCA CKOPOCTh YAbTpa3Byka (puc. 4.2).

7. C DOMOIIBIO YNBTPAa3BYKOBOTO TECTEpA OINPEAEIAETCS CKOPOCTh IIPO-
XOXKJICHHA YJIbTPa3ByKa, a pe3yJIbTaThl 3aHOCATCH B Tabn. 4.3.

8.[lo npoBeneHud MCOBITaHUH IS JABHHOro cocrasa OeroHa Opina ycra-
HOBJICHA TPafyHpOBOYHAS 3aBHCHMOCTh MEXAY NPOYHOCTHIO O€TOHA M CKOpoO-
CTBIO YJIBTpPa3ByKa B BUJE rpaduKa, n300pakeHHOro Ha prc. 4.3.

OtknansiBasg Ha TOPU3OHTATRHON OCH M3MEPCHHEIE CKOPOCTH YIBTpa3By-
Ka, IOJIy4aloT 3HaY€HHU NIpoYHOCTEH R, KOTOpEIE 3an0cAT B Tabi. 4.3.

Tabmuma 4.2.

P €3YAbTAaThbl H3IMCPEHHS TEOMECTPHYCCKHX PAMEDOB H MACChl foerona

Hara | Homep ITnor- { Otxio- 3amMeuanus no
Hcrsl- | obpa3na Mac- Pasmepn, HOCTE, HeHue, COCTOSIHHIO
TaHHS ca, cM KI/M Kr/M® obpasua
KI"
1 2 3 4 5 6 7
26.10 | F-12/1-1 | 7,835 |15,0x14,7x14,9 2384 95 Her 3ameyanni

26.10 | F-12/1-2 | 8,118 | 15,2x15,1x14,8 | 2390 15,5 Her 3ameuannit

26.10 | F-12/2-1 | 8,193 | 15,2x15,0x15,1 2380 55 Her 3aMeuaHuH

26.10 | F-12/2-2 | 7,750 | 14,6x15,2x149 | 2344 | 30,5 | Ilopsl # pakoBuHE

bornee 2ZMM
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A /

Puc.4.2. PacnonoxeHne KOHTAKTOB NIPH NPO3BY4YHBaHHUH 00pas1ioB:
l1-HanpaBneHue IPO3BYIYHBAHMA, |
2—HanpasJICHHE NMPHIOXKEHUA YCHIIHA nIpecca,
3—HanpaBiIcHHE yKJIaAKH 6eTOHHO# cMecH

20

1"t

Puc.4.3. I'paayupoBouYHas 3aBUCHMOCTD, 10 HaHHBIM [12], mpu v=ui
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Tabnuiia 4.3

Pe3y1bTaThl H3MEPEHHS CKOPOCTH PACIIPOCTPaHEeHHs YJIbTPa3BYKOBOrO
HMITYyJIbCa B OeToHe V, KM/

V, Km/c A% IIpounocrs
JlaTa Homep " 0eTona

uenpiTanus | ofpasua AJIS PA3IRYHBLIX HOMEPOB rpaHeH ::::)l:::b R,
1 2 3 4 KM/CeK Mila

26,10 F-12/1-1 | 3165 3260 3216 3254
3233 28,4

3262 3198 3227 3282

26,10 F-12/1-2 3264 3215 3280 3352
3252 28,7

3215 3224 3152 3321

26,10 F-12/2-1 3098 3124 3211 3120
3122 26,9

3065 3124 3068 3167

26,10 F-12/2-2 3011 3011 3011 3011
3080 26,3

3150 3150 3150 3150

9. CpenHroro npov4HOCTE OETOHA B HCCNeRyeMOM KyOe, 0 JaHHBIM YJIbT-
Pa3BYKOBBIX UCTIBITAHHI, BEIYUCIIAIOT 110 hopMyJie:

Z Ru!
Rm — i=l
n 3

rae n- o01ee YHCIIO YyYaCTKOB OnpeaeIeHnsa IpOYHOCTH BeToHa.
B namem cirydae Rm=275.5 kr/cm® win 28,1 MITa.

4.2.2. MeToa 0TpBHIBA CO CKAJIBIBAHHEM

CyiuHoCTE METOAA
Meto1 OTpBIBA CO CKATBIBAHWEM OCHOBAH HA 3aBHCHUMOCTH MPOYHOCTH OT

YCHUIIMSE MECTHOT'O pa3pyllieHHd O€TOHA NpHU BLIPHIBE M3 HETO aHKSPHOro YCT-
poiicTBa. g pa3snHyHBIX OETOHOB 3TH 3aBHCHMMOCTH OTJIMYAIOTCA MEXIY CO-
6o#. IloaTOMY IIpeABApPUTENBHO, HEPEI HUCIBITAHHEM OCHOBHOH KOHCTPYKUMH
JUIS aHAJIOTMYHOTO € HeM cocraBa OeTOHa, YCTaHABIMBAIOT IPagyvpOBOYHYIO
3aBUCUMOCTH "'YCHUIIME BBIPBIBA — MPOYHOCTE',

Jns MeTosa OTphIBa CO CKaNbIBAHWEM HPUMEHSIOT TPU THNA CTAHIApT-
HBIX aHKEPHBIX YCTPOHCTB (puc.4.4). s UCTIBITAHUA METOIOM OTPEHIBA CO CKa-
JIBIBAHUEM HMCIONB3YETCS HECKONBLKO TUIOB Mpubopos. Oaun u3 Hux, I' TIHB-3,
NoKa3aH Ha pHuc. 4.5.
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HeoOxoquMyio rpaiydpOBOYHYIO 3aBUCUMOCTH MONYHAIOT UCIBITAHUEM
cepuit kyboB U3 6eToHa HCcIeayeMoro cocrapa. s 3Toro 4acth KyboB HCnbI-
THIBAKOT METOIOM OTPHIBA CO CKAJIBLIBAHMEM, MOJIy4Yas yCHUJIME BBIpBIBA aHKepa
u3 6eToHa. JIpyras yacts KyOOB aHAJIOTHYHOIO COCTaBa H TEXHOJOTHH H3rOTOB-
JICHHS MCIIBITBIBACTCA Ha NpECcce A NOJYYCHHSA HENOCPEICTBEHHOH IIPOYHO-
¢t OeroHa. [losyyeHHbBIE pe3ynbTaThl HAHOCATCS HA IpadUK B KOOPAMHATAX
"ycHnue BBIpBIBA — MPOYHOCTR". [0 nOMydeHHBIM TOYKaM Ha rpaHke CTposT
ANIPOKCHMMPYIOMYIO KPHBYIO MM NIPAMYIO JIMHHIO.

ITpM HMCNONB30BAHMH CTAaHAAPTHBIX AHKEPHBIX YCTPOMCTB, H300pakeH-
HeIX Ha puc. 4.4, TOCT [4] pa3peluaeT HCMOJB30BaTh U4 NEPEXoAa OT YCUANA
BeIpBIB2 P K npou”octu Rw dopmyiny:

Rw=m; m, P;

rae m;- k03pPUUHEHT, YYUTHIBAIOIMHHA MAaKCHMAIBHBIA pa3Mep KPYIHOTO
3alIOJIHUTEINS B 30HE BHIPHIBA M IIPUHUMAaEMbIii paBHBIM 1 Ipyl KDYNHOCTH MeHEe
50mMm u 1,1 - npu kpynaocTH SOMM H Gonee;

m,- KO3} PHUIHMEHT nepexona oT ycwins BeipeiBa, KH, k npo4yHOCTH
oerona, MIla.

3naueHun ko3ddduIMeHTa M, A TsxKenoro OeroHa ¢ npoyHocTeio 10

Mna wu 6osee u kepamsurobeToHa ¢ npouHocTeio OT 5 10 40 MIla npuBeacHsI
B Tabn.4.4.

Tabnuia 4
3HaveHus KO3QPHUHEHTAa M, XA TAKEJ0I0 H JIErKoro 6eToHa

Ycnosus Tun aukep- | Ilpeanona- Inybunna | 3Hayenue koddp¢uuueHra
TBEPACHHUS HOro YCT- | raemas npod- 3a]1eJIKH m;
berona poiictBa | HOCTB GeTOHA, | aHKEPHOTO Uit 6eToHa
Mlla ycTpoiicT-
Ba,
MM
TAHXCIIOro JICTKOTO
I <50 48 1.1 1.2
> 50 35 2.4 -
EcrecTBen-
HbIC
II <50 48 0.9 1.0
> 50 30 2.5 -
11 <50 35 1.5 -
I <50 48 1.3 1.2
> 50 35 2.6 -
Tennonas
obpaboTka
I1 <50 48 1.1 1.0
> 50 30 2.7 -
III <30 35 1.8 -
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Puc.4.4. Ankepnbie ycTpoiicTsa 1A METOAa OTPBIBA €O CKATHIBAHHEM:
a — YCTaHAB/IMBACTCA B KOHCTPYKIMIO TIpH GETOHUPOBAHUH;
0, B —yCTaHAB/IMBAIOTCA B BEIOYPECHHOE OTBEPCTHE B OCSTOHE;
1- paboumuit CTepxeHb;
2~ paboymii CTepaeHb ¢ PasKHMHBI KOHYCOM;
3— pabounii CTEpKeHD C MOJHBIM PABKUMHBIA KOHYCOM;
4—-aHKEpHBIN CTEPHCHD;
5-cerMeHTHBI@ PUQUIEHBIE IIEKH
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Puc, 4.9. Npusop lMHB-S, npPuMeHseMbn MPU WMCNONL30BAHUU
MeToaQ OTPLBA CO CKANLBAHWEM

. R Mfa _
~

B

3 e
/
8 /
o
10 20 30 40 20 60 kH

Puc. 4.6. I'paxyrpoBo4Has 3aBHCHMOCTS U1 METO/1a OTPhIBA
CO CKa/IbIBAHHEM C AHKEPHBIM YCTpOoXCTBOM Il TwIIA:
a- 1 3arnyOrieHus Ha 48Mu;
0- s 3arnyonerna Ha 30MM
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HogroroBka K HCHLITARHAM

1. Ha 2-x rpaHax KOHTponsHOro Kyba Nel ycraHaBiIHBalOT M 3aKpEILIAIOT
B TOTOBBLIC OTBEPCTUA aHKepHble ycerpoHcTBa Il Tuna mns [I'TIHB-5 (Bo3MoxHa
IpeABapHTENbHAs YCTAHOBKa NMpH OETOHHPOBAaHHMH aHKEPHLIX YCTPOHMCTB | TH-
na).

2. Coemuusarot npubop I'TIHB ¢ aHKkepHEIM yCTpOHCTBOM, IIpEABapH-
TEABLHO YOEAUBLIMCH, YTO BUHT MPpUOOpA HAXOJUTCH B HAYAILHOM MOJOXKEHHH.

IlpoBegeHne HCIBITAHHH

3. IIpou3BOAAT BRIPHIB aHKepHOro ycrporcrsa npubdopom I'TIHB-5 u no-
JIy4YEHHBIC BEIMYUHBl YCHIMK P, 3aHOCAT B XypHal uchkiTaHui. IIpumep 3a-
IOJIHEHHUA XypHaa IoKa3aH B Tabin. 4.5.

4. 3apHCOBBIBAIOT B XYPHAIC H aHANM3HPYIOT IPU3MY BBIPBIBA, COIOC-
TaBJsA ee ¢ TpeboBaHusmMu [4].

5. OueHHBAIOT CHIKCHUE MONEPEYHOTO CCUEHUS Ky0Oa B pe3ynbTare BhI-
phIBa AHKECPHBIX YCTPOHCTE

6. UcneiThiBatot ky® Nel Ha mnipecce Ao paspyuieHud

7. Harocar Ha rpaduke (puc. 4.6) "Npo9HOCTb-YCHIIHE BBIPEIBA" JKCIIE-

PHMEHTANBHO MOJYyYE€HHBIE TOYKH.
Tabnuna 4.5

KypHan uamMepeHHsl YCHIHUs BLIpbIBA aHKepa u3 Oetona P, , kH

Fnybuaa P, 3uauenne | IIpoy- [IpouHocTs

Hara HOMcp‘ 3aACAKH rpaueit, xH ko3¢pdHuM- | HOCTR P Gerona

ucnbiTa- | ofpasua’ | ankepa/ eH- 6etona | PBP 0 R
HHA THIIA, TOB «H ’
Ry, Mlla

MM kH [ kH | xH | m] | m2 | Mia

26,10 | F-12/1-1 43/11 259 | 26,3 | 26,1 1 09 | 21,3 23,49
26,10 | F-12/2-1 438/11 240 | 24,6 | 243 I [ 09| 213 21,87
26,10 | F-12/3-1 48/11 27,1 | 254 |2625¢ 1 | 09 | 228 23,62
26,10 | F-12/4-1 43/11 22,1 | 21,5 | 21,8 1 0.9 15,6 19,62

*} lingp obpasua onpepenser: F — HaumeHoBanue cepuun BeToHa, LHQpPLI COOTRET-
CTBEHHO — HOMEpa CTYJACHUYECKOH rpyninsl, Opuraas: B rpynne, Kyda.

8. IIpounocts OeroHa B KkyDax, MO MAHHBIM MCOBITAHUH TpuOOpOM
['TIHB-35, Bp1uMcIsIOT 10 opmyne:
2R,
=1

Rmw = ,
n

rae n- oburee yncno xyboB. B namem coyyae Rmw=22.15.
9. YcnosHelM Knace 6eroHa Rusw npuaumactcs paBHbIM 80% ot Rmw.
CrnegosarensHo, Rusw=177.
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10. Ilpounocts GeToHa kyOa Nel, mo naHHBIM MCHOBITAHHH HA IIpecce,
BBEIYMCIIAIOT IO popmyne:
P

_ " pawp
Rpasp - A
ymoy

,
rae Ppa,, — ycuine paspyluenus Kyba, Ayroy— YTOYHEHHAS 110NN Ce-
YEHHUS.
YuureiBasd, 4To Ky0 Nel Obin moBpeXxxieH npy BBIPHIBE aHKEPHBIX CTEPX-
HEH, pe3yNnbTaThl UCMIBITAHWA HA CKATHE HOCAT JUIUL TPEHUPOROUYHLIM U MO3Ha-
BATEJIbHBIH XapaKTep U HE 3aHOCATCA B XXypHaJl.

4.3. Omnpenesienne NPOYHOCTH DETOHA HA CXKATHE
10 KOHTPOJIbHBIM 00pa3unam

Cyvurrocrs Merona
Onpenenerre MPOYHOCTH O€TOHA 3aKIIOYAETCA B ONpEACICHWHM Hampi-

JKEHMM B KOHTPOJbHOM 00pa3iic IIpH €ro pa3pylieHHHM Ha mpecce. B kauecrse
KOHTPOIBHBEIX 00pa3snOB MOTYT HCNONB30BATLCS KYObl, LIMIMHADHI U NIPHU3MEL.
Onnako 3a 6a30BBIi 00pasel] (MpoYHOCTEs onpenensiercs ¢ ko3¢ duuneHToM 1)
npurumaercsa Kyb pasmepom 150x150x150Mmm.

lloaroroBka Kk HCIIBEITAHHAM

OtMmeuarorcs rpaHd kyba Ne2, KOTopsle JOKHBI NMPUMBIKATh K IIHTaM
npecca (Cuia cKaTHa OOJDKHA ORITh HapajuielsHa CI0SM YKIagku OETOHHOM
cMecH B GopMmy). Panee 3ToT ky® Ob11 MicnibiTaH YIBTPA3BYKOBEIM METOIOM.

Ilposenenne acnbITaHHH

1. YcragaBnusaioT KyO Ne2 ofHOW M3 BHIOpAaHHBIX IpaBed HA MIHTY
Ipecca U LIEHTPHPYIOT €ro 1o HacedkaM Ha IUIMTE Tak, 4ToOBl OH OBLT B reo-
METPHYECKOM LIEHTPE ILIUTHI.

2. OcymecTBIAIOT HarpyxeHue 00pasia HEMPEPBIBHO CO CKOpoCThIO 0.4~
0.6 MIla/c.

3. MakcuManbHOE€ yCHIIHE, NOCTUTHYTOE B IPOLECCE UCIBITAHHH, NpH-
HUMAaIOT 32 paspyLIalOIiyI0 Harpy3Ky H 3aHOCSAT B XypHaJ HCIIBITAHUH.

4. 3apuCOBBIBAIOT XapakTep pa3pyllcHHa Kyba M ycTaHaBIMBAIOT COOT-
BETCTBHE HOPMAIBLHOMY pa3pyllcHHI0. Bo3aMOxHBIe Cilydad pa3pylueHus ob-
Pa3loB IPH UCIIBITAHUAX Ha CXXaTHE MoKa3aHkl Ha puc. 4.7.
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D) 2 3)

Puc.7. 1-sopManbHO€ paspyuieHue; 2, 3, 4, 5, -aedexTHoe paspylie-

HHC, 6- PacCIIONIOXCHHUEC KOHTAKTOB IIPH YJIBTPA3BYKOBOM KOHTPOJIC.

O0paborka pe3y/IbTATOB H HX AHATH3
1. IIpounocts 6eTona (Mlla) B koHTpONEHOM 00pasiie onpenensiorT no
dbopmyne
R=aF/A,
rne F - paspywaromias sarpyska 8 H (1xkH=1000H);
A - nnouaae padbouero ceueHud obpasua, MMz;
O - MacIITaOHBIH KO3DMHUIMEHT IS IPUBEACHUSA MOTYYEHHBIX
pPE3yNLTATOB B COOTBETCTBHE C pa3MepaMu obOpasiia 6a3oBoro pasmepa.
3naucHud MacTabHLIX KOo3(QIHIIMEHTOB ¢, B COOTBETCTBHM C [2] 1114 BCex
BHIOB OETOHA, KpOME AYCHCTOrO, IPH MCHLITAHKH Ha CXKaTHE NPUHMMAKOTCA B
COOTBeTCTBHH ¢ Tabn. 4.6.

Tabmmia 4.6

3HaveHHUA MaclITa0Horo Ko3(ppunenTa An 6eTOHHLIX 00pa3L OB
pa3IHYHBIX (POPM H Pa3IMeEpoB

PaszMmep CTOPOHBI, MM umuuap (muaMMeTp X BBICOTA),
Ky6 nnu MM

npu3Ma 70 100 150 200 | 300 | 100x | 150x | 200x | 300x
200 300 400 600

Koadonun-
enr OL 0.85 | 0.95 1.0 1.05 | 1.1 116 | 1.20 | 1.24 | 1.28

3HaYeHHs NOMy4YE€HHBIX NPOYHOCTEH 00pasuoB Ry, 3a8HOCAT B )KypHan
ucneiTanuil (Tabn. 4.7).
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Tabnuua 4.7
ZKypHan HCNLITAHHH Ky0OOB Ha C:KaTHe

[Ipou- | Cpen-
IMnoruocts | IInomans | Makcu- {| HOCTB Hee

Hara Homep Macca, Pa3mepsl, Y, A Mannb- | obpas- | 3Have-
ofpasua K[ cM Has Ha- ia HUe
IPYy3Ka, R-pazp » Ri ’

Kr/Mm’> oM’ kH MIlIa MlIla

26.10{ F-12/1-2 | 8,118 [15,2x15,1x14,8 2390 2295 | 5049 | 22,0

26.10| F-12/1-2 | 8,118 }15,2x15,1x14,8 2390 229,5 | 5071 | 22,1 | 22,6

26.101 F-12/2-1 | 8,193 [15,2x15,0x15,1 2380 228,2 | 5431 [ 23,8

26.10] F-12/2-2 { 7,750 146x152x149' 2344 | 2219 | 3483 | 15,7 -

Obpasen F-12/2-2 uckioueH u3 NOJACYETOB 3HAYEHHU CPEAHEH IIPOYHOCTH, TaK
KaK MMEeT HauMeHblee 3HayeHHe u3 yeteipex odpasnos ("OCT 10180-90 m.
6.4.).

2. IIpouHocTh O6€TOHA B ONHON cepud 00pa3ioB (MpHHHUMAaETCA KaK ¢au-
HHYHOE 3HAYCHHE MPOYHOCTH R;) onpenendior kak cpenHeapuPMETHUECKOE
3Ha4YeHHe nMpoyHocTed R B 1-# cepuu:

U3 AByX 0Opa3LoB - 1O JBYM 3HAYEHUAM;

M3 TpeX - IO ABYM HauOOMNBIINUM 110 IPOYHOCTH 00pa3Lam;

U3 YETHIPEX - MO TPEM HAUOOIBIIMM IO TIPOYHOCTH 0Opa3LaM.

B naimem ciryyae R; = 22,6 MIla.

[Ipu orbpaxkoBke aedexTHBHIX 00pa3’lOB NMPOYHOCTh OETOHA B CEPUH OIl-
PEACIAIOT 10 BCEM OCTaBIIMMCS 00pasiiaM (MX IOJDKHO OBITH HE MEHEE ABYX).
Pe3ynbraT 3aHOCAT B )KypHaJI UCIIBITAHUHA.

[Ipaktuyecku Bama rpynna onpeaenuna 3HaueHHe (PAKTHYECCKOM NpOY-
HOCTH O€TOHA B MCIIBITAHHBIX 0Opaslnax OJHOHN cepwiH, KOTOPYIO MOXHO IIPH-
HATDH 33 CAUHMYIHOE 3HAUCHHE NMPOYHOCTH R;. OnHaxo 3Ta XxapakTepHCTHKA HE
MO3BONAET OLIEHHUTH BO3MOKHOE TrapaHTHPOBAHHOE OTKJIOHEHHE TPOYHOCTH B
KOHCTPYKITHH, TaK KaK HE YUUTHIBACT €CTECTBCHHBIN pa3dpoc NpoyHOCTH O€TO-
Ha, B BUY ero HeogHopoaHocTH. [loatomy 'OCT 18105-86 3anpemaer npous-
BOAUTH «/IPHEMKY DeTOHAa IyTeM CPABHEHHS €ro (PaKTHYeCKOoH MPOIHOCTH
C HOpMHDYEeMOH be3 y1eTa XapaKTEPHCTHK OAHOPOJHOCTH MPOYHOCTH.

4.4. Onpegenenne xapaKTEPHCTHK OQHOPOAHOCTH
4.4.1. Onpenenenne GPaKTHICCKOH NPOYHOCTH B NAPTHH

OueHka @ZHOpPoAHOCTH OSTOHA 110 ITPOYHOCTH A0IDKHA TPOM3BOAWTHCA M3I0-
TOBHTEJIEM KENIE300E€TOHHBIX KOHCTPYKIMH 10 aHAIM3Y pa3bpoca pe3ysbTaToB Mpoy-
HOCTH 6€TOHa, BBITYCKACMOIo 3a CPOK OT OOHOM Hezemn Ao 2-x Mecsauies. [Ipu 3toM
YHCIIO CIMHMYHBIX 3HAYEHUH MPOYHOCTH 6eToHa R, 3a aToT nepuoa He AOIDKHO OBITH
MeHee 30. Tormpko Toraa OyayT I1oTy4EeHbI CTATHCTHYECKH JOCTOBEPHBIC PE3YIILTATHI.
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B HamieM cioygae 3a aHanM3upyeMbId IepHoj NPHHAT 1 Mecdll, B Teye-
HHE KOTOPOTO OCYIUECTBISUIOCh H3TOTOBJICHHUE KeNe300¢TORHEIX 06pa3uos Oa-
JNOK JUta 1abopaTopHBIX paboT M OTHOBPEMEHHO C HMMHM KOHTPOJIBHEIX 00pa3-
0B~ Ky0oB, HcnBITEIBacMBIX Bamu. B Bamiem noroxe octanbunie rpynrisl (Bce-
TO N IpyNH) TaKXe NOIY4YHIH NAHHBIC MO €AHHHYHOH MPOMHOCTH 00pa3uoB B
CBOHX CEpHAX, @ B LICJIOM MO INOTOKY MOXHO NOJYYHTH (PAKTHIECKYHO HpOY-
HOCTH OeToHa B napTiM - R,,. 3Ta mpo4YHOCTE onpenenieTcs Kak cpelHee 3Ha-
YEHHE NPOYHOCTH N0 BCEM HCIILITAHHBIM CEPHAM

IIC N - YUCIIO IPYMN B NOTOKE (YHUCNO UCIILITAHHBIX CEPHI);
R; - eqnumyHOE 3HAYECHHE NPOYHOCTH, NMOJIYYEHHOE KaXAOH IpyI-
no# ( ayg cepuu o6pasios).

4.4.2. Onpeneslenne XapaKTePHCTHK OAHOPOAHOCTH NapTHH OeTOHA

JlatHsble 0 dpaKTHIECKO# MPOYHOCTH OETOHA 10 JPYTHM IpyNIaM MoToKa
YYTEHEI IpH cocTaBieRny Tabn. 4.8.

3HaYEHHA CPEAHETO KBAIPATHUHOIO OTKIOHEHHSA /A -0 mapTud Sy B
tabin. 4.8 monyyator o Qopmynam:

IpH YHClie 3HaueHn# R; B 1-it naptim Gonee 6

Smizw

a MpH 9uciie 3HaYeHu# R; B i-i nmaptuu ot 2 10 6

rac W mi ONpENEIAeTCs KaK PasHOCTh MEXAY MAKCUMAJIbHBIM H MH-

E——
HHUMaJIbHBIM CIHWHUYHBIMH 3HAYCHHAAIMH IIPOTHOCTH B IIAPTHH;

2 - K03QdHUIMEHT. 3aBUCAINNUH OT YHCIa eIMHUYHBIX 3HAYEHHH K

IIpHHHMaeMBIﬁ 10 HHKCITPHBCACHHBIM JJAaHHEBIM:

Yucao sHayeHu 2 3 4 5 6
Koagpduument g 1.13 1.69 2.06 2.33 2.5
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Ko>dduuuent Bapranuy MpoyHOCTH i-H nmapTtHd ( HIM KOd3QPHULIHMEHT
BapUalMH IIPOYHOCTH MMAPTHH) B NIPOLIEHTAX BBIYUCIAIOT 10 opmyJie

Rm

Vmi= Q.m_f*loo .

B ramem cniyuae k03QPHITHEHT BapHAUMU NPOYHOCTH NapTHH (Vi =7,04

%) oxazanca meHee 8%. B NpOTHBHOM cliy4ae, B COOTBETCTBHH C

[2 n.6.8},

norpebosanaces Onl BHEOUEpeHas atrectanusa nabopatopuu (Mnu 3aBona), TAE
HPOU3BOJMUIOCH M3TOTOBIEHNE KOHCTpyknuil. Ho monydenHsi ko3gduuIMenT
BapHalMK IPOYHOCTH MAPTHH €II€ HE JOCTATOYHO OTPAXAET OJHOPOIHOCTH
OeroHa 3a BeChb KOHTPOJIMpYEMBIN nepuof (IIPUHATHIA HaMH paHee | Mecsll, cM
n.2.1.). 3a 3T0T mepHoOA HeoOXOAMMO MpPOAHATU3NPOBATL BCE pe3yJIbTaThl HC-
nbITaHUA 00pa3uoB APYIUX MapTHH M3 O€TOHA JaHHOrO COCTAaBa.

Tabmuua 4.8
Ko3dpunuenT Bapuanuu NPOIHOCTH
Homep | Kon-Bo | ITpounocts | IIpounocts | Cp. xBagp. | Koadduu.
rpymnmnsl | obpas- R; Rp, OTKJIOHEH. | BapHallUH
LIOB, MIla Mlla Smes Vs,
ILT. MIla %o
11 4 19,5
12 3 22,6
13 3 20,3
14 4 21,6 21,01 1,48 7,04
15 4 22,2
16 4 21,0
17 4 19,9

4.4.3. OnpeneJieHHe XapakTepUCTHK 0€TOHA, NPOM3BEACHHOI0
32 KOHTPOJHPYEeMbIH MEPHON

Pe3ynbrarsl ONPEACICHHA NMPOYHOCTH OE€TOHA B KOHTPOJBHBIX 00pa3Lax
BCEX NApTHH, H3TOTOBIECHHBIX 3a KOHTPOJHUPYEMBIH NEpHOJ, NpEACTABICHBI B

T1abiu. 4.9.
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Cpennee 3HaueHHe MPOYHOCTH OcToHA R, MaHHOTO cocTaBa, MpoU3BeE-
ACHHOTO 33 KOHTPOJIHPYEMbIil IEPHO, ONPEAEIAIOT 110 popMmyIe:

N
Z Rmi h;

i=]

N
2N
i=1

R.=

rae Rmi- NpoYHOCTH OeToHa B KaxaoH 1-i u3 N naprtuit 6eToHa, npo-

KOHTPOJHPOBAHHbBIX B TEYCHHUE aHATH3UPYEMOTrO IIEPHOA;

n; - YUCJIO eAHHUYHBIX 3HAYEHHH NPOYHOCTH O€TOHA B KaX oM 1-H
u3 N naptuii 6¢TOHA, MPOKOHTPOIUPOBAHHBIX B TCUCHHE @HATIU3UPYEMOrO IIe-
puona;

N

Z” - 00ITIee YHCNO SAUHUYHBIX 3HAYCHUM MPOYHOCTH OeTOHA 3a aHa-
i=1
S
nusupyeMsrif nepuon ( mo F'OCT 18105-86 ne menee 30).
B HameM ciyuae, Kak 3To cnenyer u3 tadi. 4.8, R,=22,6 MIIa.
Cpennee 3HaueHHe KO3 UIIMEHTa BAPHALMH IPOYHOCTH V, U1 AaHHO-
ro cocTaBa 0eToHa C yUYETOM Pe3yJIbTaTOB HCHBITaAHU 00pa3loB BCceX napTui 3a

KOHTPOJIbHBIHM HepHo onpelenaior no ¢Gopmyie

N
ZVminf
i=1

-VH = N >
2.7
i=1

rne ¥ mi- k03¢ dUIHEeHT BapUaliid MPOYHOCTH OeTOHA B KaxaoH 1-#
L

u3 N maptuif 6€TOHa, TPOKOHTPOIUPOBAHHEIX B TCUCHHE AHATN3HPYEMOTO TIc-
puoga. B HameM ciyuae, ¢ ydeToM JaHHsIX Tabn.4.8, V,=6.08.
CpennexkBagpaTUYHOE OTKJIIOHCHME S, I/ JAHHOTO COCTaBa 3a KOHTPO-
JMMPYEMBIN NepHo] ONpeacaoT o popmyie
Si=V.*R,/100
B namem cnyvae S,;=1.29 Mna.
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Tabnuna 4.9

XapakTrepucTHKH 0€TOHA 32 KOHTPOJHPYEMBIH NMePHO

ITap- QakynsTeT Homep Rui, | Smis Vi s n;

THS TPYIIEI MIla | MIla %o
A 3a04H. 561-562 19,3 | 1,41 7,31 2
B 1-CD I18-I110 23,0 | 1,26 5,33 3
C DKOHOM. 245-547 18,2 | 1,19 6,56 2
D 2-CD I111-1113 225 | 1,24 5,52 4
E 3a04H. 555 Ab 20,5 | 1,21 5,93 3
F OHUCTIOC 11-17 21,011 148 7,04 7
G Co Cl16-C17 [21,06] 0,96 4,6 4
H JloiI. 23,7 | 1,33 5,63 4
K Hom. 23,03} 1,29 6,12 4

Hroro:

4.5. Onpenenenne TpebyeMoil npoYHOCTH GeTOHA

TpebyeMmyto mpounoctk 6eroHa R; npH HOPMHPOBaHHMH NMPOYHOCTH IO

KJIaccaM BBHIYHUCHAAIOT 1o popMyIIe : _RT=KT Bliopw »

rae K; - xoadpdunuerT TpedyemMoil IpOYHOCTH, NPHHUMAEMBIH B COOT-
BETCTBHH C Tabn. 4.10.

B nameM cnydae, ¢ yyeroM Bamux aaHebeix, V, =4.92, COOTBETCTBEHHO,
K: pasen 1.07.

CnenosarensHo, R,=1.07 x 20=21.4 MI]a.

ITpreMka maprHii xkene300eTOHHBIX KOHCTPYKIUMH Ha 3aBozax xene3obe-
TOHHBIX HM3ACIHH JOIDKHA IIPOU3BOIMTHECH B COOTBETCTBMH C HOPMATHUBHBIMM

JOKYMEHTAaMH T0 TIPaBHILY

R.ZR.

Ecim 3T0 ycnoBue HapyIuaeTcs, TO napTus u3aenuii Opakyercs.

U3 rabn. 4.9 Buauo, uro B coorBeTcTBHM ¢ TOCT 18105-86, rapanTHpo-
BaHHYIO NPOYHOCTH O€TOHA, COOTBETCTBYIOMYKO Kiaccy B20, umenn Obl KOHCT-
pyxuuu napruii B,D,H u K. B 10 ke Bpema, naptun A,C,E,F u G npunutocs 651
3a0paKoBaTk.
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Tabmuita 4.10
KosppuiueHT TpedyeMOH NPOUHOCTH

Ky
A BCEX BUIOB b} b s i) b
OETOHOB, KpOME | IUIOTHOrO CH- | AYEHCTOro Oe- MaCCHBHBIX

Vi, CHJIMKATHLIX M | NMHKaTHOro Oe- TOHA THAPOTEXHAYE-

o AYEHCTHIX TOHA CKHX COOpYXe-
HHIA
6 U MeHee 1.07 1.06 1.08 1.09
7 1.08 1.07 1.09 1.10
8 1.09 1.08 1.10 1.11
9 1.11 1.09 1.12 1.13
10 1.14 1.12 1.13 1.14
11 1.18 1.14 1.14 1.16
12 1.23 1.18 1.17 1.18
13 1.28 1.22 1.22 1.20
14 1.33 1.27 1.26 1.22
15 1.38 1.33 1.32 1.23
16 1.43 1.39 1.37 1.25
17 : 1.46 1.43 1.28
18 1.50 1.32
19 obnactb 1.57 1.36
20 HeACMNYCTUMBbIX 1.39

21 u 6otee 3HAYEeHUI

B Haurem cirydae MbI TOTOBHIM 00pa3ibl Mt YYeOHBIX LieNnel U JeMOHCT-
pauuu paboTel OANOK MO HArpy3KOi, a He MO ONPEACICHHYKO pacueTHYIO Ha-
rpy3ky. [Uis 3THX meneid nomoiayT o6pasupbl H ¢ MEHBUICH IIPOYHOCTHIO, HEM
Ipo4HOCTE OeToHa kiacca B20. CienoBaTensE0, B HAlIEM cily4dae OTOpPaKOBEI-
BaTh NIAPTUH HE OyzeM.

[TosTOMYy, B OTJIHYHE OT 3aBOACKHX MCNBITAHUM, NIPH BHINIONIHEHKH J1a00-
PaTOpHEIX paboT HEOOXOAUMO YCTAHOBHTE C ONPEACICHHOH CTENEHBI0 BEPOAT-
HOCTH BO3MOXKHYIO MPOYHOCTH B UCIIBITAHHBIX Bamu Oankax.

4.6. OnpeaeneHHe NPOMHOCTH OeTOHA AJiAl HCNIBITAHHH 0a/IoK

Cpennee 3HageHUEe KyOHKOBOH IPOYHOCTH OETOHA, HCNONB3YEMOTO AJIA
M3roToBIeHUA Oalok, MO HAIIMM pacderaMm, coctaBuno R,=21,65 MIla npu
CpeAHEKBaAPaTHIHOM OTKIOHEHHH S,=1,065 Mlla u cpeaneM ko3¢pdHilHeHTE
Bapuauuu V,=4,92%.

Jnd aHaM3a pe3ynbTaTOB HCIBITAHHH XEeNC300€TOHHBIX OaJIOK HMCHOME-
3yeTcs (pakTHyeckas NMPOYHOCTHh OETOHA Ha CXKaTHe NpH U3rube, KoTopas B Ha-
meM ciayyae Oyzer paBHa:

(Rpn)' =R, (0,77 - 0,001R,), orkyza (Ry.)'=16,2 MIIa.
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HopMaTtuBHOE conpoTHBiieHHEe OETOHA, B COOTBETCTBUM C HOPMATHBHBI-
MH NOKyMEHTaMH, onpeneliierca ¢ obecneueHHocTeio 0,95. CnenomarensHo,
IUIA HALLETO CJTyYas HOpMaTUBHAasA KyOHMKOBasg MpOYHOCTL OeTOHA Ha cxaTHe C
TpeOyeMoi 06eCrie4eHHOCTHIO COCTABUT HE MeEHee

R*n =Ry - 1,64S, , T.€. 19,90 Mna.

Ky6ukoBas npounocTs 6eToHa Heobxomuma A1 KOHTPONA kadecTsa Oe-
TOHAa. B pacdeTax KOHCTpYKLUH NpH MPOEKTUPOBAHHH HCIIOJB3YETCA IIPU3IMEH-
Has IPOYHOCTb.

HopMmatuBHas npu3MeHHas NPOYHOCTH A8 TSDKENOro O€TOHa NpuHHMa-
€TCS PABHOM:

Rpn=R5n(0,77 - 0,001 R*,0),

I'ZI€ MHOXHUTENS B ckoOKkax npuHuMaercd He 6onee 0,72.

B namem ciryyae MMHHMAanbHas HOPMAaTHBHAas NpPH3MEHHas NPOYHOCTH
coctaBUT Ry,,™" = 14,93 MI1a.

JUt4 mnoixydeHHua pacdeTHOH XapaKTepHCTHKH OeToHa Ha cxaTthe Ry, npu
IPOCKTHPOBAHUHM KOHCTpYKLUH Heobxoaumo, B coorBeTcTBMM co CHull [6],
MOTYYEHHBIC MHHHUMAJIPHBIE HOPMATHBHBIE COINPOTHBIICHUS pPa3feIuTh Ha KO-

3bdHUMEHT HAACKHOCTH MO OETOHY, 3HAYEHHA KOTOPOro IIPHBEACHH B
tabn. 4.11.

Tabmuna 4.11

3uavenus: KodpPHUHEHTa HAXCIKHOCTH 110 GETORY

Koa¢duineHT HaeKHOCTH 110 OETOHY NpH

CXKATHH U pacTIxKeHHH Yy U Ve ANA pacyera
KOHCTPYKIHUH 110 MPEAEIbHEIM COCTOAHHAM

Buna 6etona
NEPBOH TPy BTOpPOH
IPYIHIBI
Ybe Ybt IPH Ha3HAUCHHM KNacca Yoc H
GeToHa no NPOYHOCTH Yot

Ha CXaTHe Ha pacCTiaKCHHE

TsDKeNbIN, HANPATaLIHA,
MENKO3CPHUCTBIN, TETKUK 1 1.3 1.5 13 1.0
IIOPHU30BAHHBIH

AyencTrIi 1.5 2.3 - 1.0

Ji1a Hamrero ciaydas Yy, paBHAeTCs 1.3.
CnenoBaTenbHO, pacuyeTHas MPOYHOCTh

R, =14.93/13=11.48 MIla.
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BoiBOaBI;

1. PacueTHy10 NpOYHOCTD HA CXKATHE IIPH IPOECKTUPOBAHUM H3-
rubaeMeIX JIEMEHTOB JJIS JAHHOTO O€TOHA ClIeOyeT NPUHATD
paBHOI1 Ry=11,48 MI]a.

2. Ing ananu3a paboThl UCTIBITBIBAEMBIX XKEJI€300€TOHHBIX Oa-
JIOK ClielyeT YYUThIBaTh B HUX (PaKTHYECKYIO MPOYHOCTEH Oe-
TOHA, TIOJYYCHHYIO TI0 PE3yJIbTaTaM HEpa3pyLIaouIero KoH-

TPOJIS HJIH N0 KOHTPOJIbHBIM 00OpasuaM; B HallleM Cllydae
(Rys)=16,2 MITa.
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5. JABOPATOPHAS PABOTA Ne2

Hzyuyenne padorsl xke1e300eTOHHOMH 0anKn
noj AeicTBHeM M3rudaloiIero MOMEHTa
(HOpMaJILHO apMHPOBAHHDLIX KOHCTPYKIHI)

Heas padoTsi: U3yunTts Xapakrep HanpaxeHHO-ACHOPMHUPOBAHHO-
IO COCTOAHHS U3rHbaeMoro 3JIEMEHTa B HOPMAIIbHOM
CCUEHHH Ha BCEX CTagHAX.

JTanbl BLITOJHEHHS padOThI:

- IPOU3BECTH OCBHACTENLCTBOBAHUE ONBITHOIO 06pal3ua;

- BHIIOAHHUTD [IOBEPOYHBIN PACYET;

- ONpPEAEIUTh 3KCIIEPUMEHTAIBHO HAarpys3Ky, NpH KOTOpoH 00pa3ylorcs HOp-
MaJIbHBIE TPEITHHBI;

- IIPH UCIBITAaHUH 00pa3LoB 3aPUKCHPOBATHL Pa3pyLUAOIIYI0 HArpy3Ky H ycra-
HOBHUTH XapaKTEP pa3pyUICHUSI KOHCTPYKIINH;

- 3apHUCOBATh CXeMY 00pa30BaHMA TPELIMH U pa3pylueHHsa o0pa3ua;

- NOCTPOMTH IpadMKK HAMPsSXKEHUH B apMarype, aedopMaiuit B 6eToHE, MPOrH-
0a Oasku;

- mo rpaMKy MPOrHOOB KOHCTPYKIMHE ONPEACIHThL TPU CTAAHH HAMPAKECHHO-
1e(OpMHPOBAHHOTO COCTOAHUS 00pa3ia;

- IPOU3BECTH CPABHECHUE TEOPETUMECKHX PE3YNBTATOR ¢ IKCIIEPUMEHTAILHBIMH;

- CAeNaTh BEIBOJBI 10 PE3yIbTaTaM UCIILITAHUH.

5.1. Onucanue J1a00paTOPHOH padOTHI H 0:KHAAEMbIH
XapakKTep pa3pyuieHus obpa3ua

Ecny kK KOHCTPYKUMH NPUIIOKUTHL HArpy3Ky, TO B Heil BOZHHKHYT CIEAYHOIUE
YCHJIMA: HU3rHOAIOKUi MOMEHT H [epepe3nlBalolias Cuia, moj JEHCTBHEM KOTOPBIX
obpaser MoNyYHUT HeKOTOpPBIH nporu6. Or aelcTBUs u3rubaruero MoMeHTa obpa-
3yeTca CKaTad 30Ha (CBepXy) M pacTaHyTas (BHH3Y). Tak kax npelesbHbie OTHOCH-
TesibHBIE nedopManuu 6€TOHA Ha pAacTsXKeHUE Masibl (opsaaka 1,5x10™), To maxe
IpH HeOONBIIOH Harpys3Ke B PacTAHYTOH 30HE NOSBATCA TPELIMHBI (IIEpBasg CTaaus
HaIpsHKeHHO-ASPOPMUPOBAHHOTO COCTOSHHA - CTagus 0Opa30BaHHA TPEIIMH), YTO
IIPUBEIET K UCKIIOYCHHIO OETOHA pacTAHYTOH 30HE! H3 paboThl. Torna npoHCXOAUT
pasacncHue QyHKIMHA Mexny 6eToHoM M apMaTypoii: apMmaTypa Oyaer paboTarh Ha
pacTsKeHHue, a 0ETOH - Ha CHKaTHe,

Pabora xoHCTpykIMM cTaHeT Oosnee MOHATHOM €CIIH MPEXKAEC 03HAKOMHUTHCA C
paboToi KaXKIOro Marepuana B oTAeNbHOCTH. PaboTa MaTtepuana xapakrepH3yercs
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NpOSBICHHEM N€POPMATHBHLIX CBOMCTB B 3aBMCHMMOCTH OT NPHJIOKECHHOH Harpys-
KU, T. €. JHarpaMMoH o — ¢. JI1i1 apMaTypel OHa NpEACTaBREHa Ha puc. 5.1.

PaGoTy apMaTypsl U3 MATKHX CTaJIeH, HMEIOIUX (Qu3nueckuit npeaen Texkyde-
cth (k1. A-1, A-11, A-1II), nipy pacTsokeHUH MOXKHO Pa3feAuTh Ha TpH JTama. [lep-
BEIH (IPAMOJIMHEHHBIA YYaCTOK JHarpaMMsbl) - 3TO ynpyras pabota apMartyphl, KO-
raa AedopMallii BO3pacTalOT NPONOPUHOHANBHO HANPXKCHUAM. 3aTEM HAYHWHAKOT
IPOABJIATECA IIACTHYECKHE CBOMCTBA, T. €. HACTYIAET TEKY4eCTb apMaTyphl (BTO-
poit 3Tam). DTOT ITAN XapakTepulyeTcs OBICTPHIM HapacTaHHeM Acdopmanuii B ap-
MaType JaXe NpH NOCTOSHHOM Harpy3ke B Ha3piBaSTCH IIOMAAKO#H Texydectu. [1o-
¢lle IPOXOXKACHUS TUIOMANKYA TEKYUYECTH HaNpXKEHHUs B apMaType NOBBIILIAKOTCA 10
npeaena IPpOYHOCTH (TpeTui 3Tan). B KoHIIe 3TOro sTana NpOMCXOAUT pa3phiB ap-
MaTYpHI.

CTpouTenbHbIE KOHCTPYKLIMH 3KCIUIyaTHPYIOTCA J0 Havajla TEKy4eCTH apMary-
pBI, TAaK KaK TIpPH 3TOM NIPOMCXOIMUT OBICTpOE HapacTaHWE Mporuda, 4T0 OTpHLA-
TEJILHO CKa3bIBacTCAd Ha O0LIEM COCTOAHHM KOHCTpYKUMH. HanpshxeHus B apMarype,
COOTBETCTBYIOIHE Hayaly TEKY4ECTH O, H NPHHATHI 32 HOPMAaTHUBHOE CONPOTHBIIE-

HHUe apMaTypsl R,

IToBenenue e O€TOHA MOL HArpy3KOoH HECKOJMBKO MHOE (pHC. 5.2). Tonsko npH
HeOONBIIMX Harpy3kax B HEM NOSABIAIOTCA yIpyrue aedopmanum, a gajiee yrnpyrie
CBOMCTBA MPOSABIAIOTCA COBMECTHO € IUIACTHYCCKHMMH. PaspylcHue cxaToil 30HEI
OeTOHA HACTYMNACT NPH JOCTHIKECHHUH UM MPECACIBHBIX HAlIPSHKEHHH, PaBHBIX HOPMa-
THBHOMY CONPOTUBJICHUIO OETOHA Ha CXathe Ry, .

ITpu npoBeneHnH 1abopaTOpHBIX PabOT NPOYHOCTHOE XapaAKTEPUCTHKH apMary-
pHl H O€TOHA NIPHHHUMAIOTCA T10 PE3YJAbTATAM HCIIBITAHHH 3THMX MAaTEpHaIoB (CM. Na-
OopaTopHyo paboty Ne 1).
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g

Puc. 5.1. 3aBHCHMOCTh 0 — £ apMaTypbl IPH PaCTAXKECHHH:
1 - ynpyras pa6oTra apmaTyphbl; 2 - IJIOIAAKA
TEKY4YeCTH; 3 - pa3pbiB CTEPKHA

Puc. 5.2, /luarpamma o — ¢ AJA 0eTOHA CXKATOH 30HbI
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Tenepb BepHEMCH K paboTe kene300eToHHON KOHCTpYKLIMH B 1enoM. [lpu yBe-
JMYEHHHM HArpy3KH HanpsoKeHHs B apMarype U O€ToHe yBenuuuBaioTca. B berone
CXKaTOH 30HbI IPOABIIAKOTCA HEYIIPYTHE CBOHCTBA. JTO BTOPad CTaAXUA HANPAKECHHO-
1e(OPMHPOBAHHOIO COCTOSIHHA KOHCTPYKUHMH, KOTOpas M XapaKTepH3yercs IposB-
NICHHEM HEynpyrux cBoicTB 6eToHa. ApMaTypa IpH 3ToM OyneT paborats B ynpy-
TOM CTAUH.

IIpn panpHEHIIEM YBEJIMYEHHH HArpy3KH HAcTylaeT TPEThd CTAAHA HANpPAIKCH-
HO-A€()OPMHUPOBAHHOIO COCTOAHWSA KOHCTPYKIIMH, KOTOpPAs Ha3bIBACTCS CTaJIHeH
pa3pyli€HUA U XapaKTepU3yeTcA paspyLICHHEM OIHOIO M3 MaTepHaoB - OeToHa
MM apMaTypHI.

Cornacuo 'OCT 8829-94 | nmpusHakaMu pa3pylieHHd KOHCTPYKUMHM NO HOp-
MaJbHOMY CEYECHHIO, T. €. OT ACHCTBHA U3rH0arOIEro MOMEHTA, ABIAIOTCH:

a) TEKy4eCTh CTaJIM PacTIHYyTOH apMaTypbl B HOPMAJIBLHOM CEYCHHH, NPOAB-
JAI0LLAsACA paHee pa3apolienrs OeToHa CxaTOH 30HBI, YTO B KOHCTPYKIMAX C ap-
Matypo# knaccoB A-1, A-11, A-III xapaktepusyerca nporubom, donee yem B 1,5
pa3a MpEBLIIAIONIMM NPOTHO OT KOHTPOJBLHON HArpy3KM IO MPOBEPKE KECTKOCTH,
IIPH LIMPYHE PaCKPBLITHS TPEIUHMH B OeToHe 1,5 MM u Oonee;

IPH HMCOBITAHHH KOHCTPYKLHMM ITOCPEJCTBOM YCTAaHOBOK C THAPaBIMYCCKHMH
OOMKpaTaMH TEKY4YeCTh apMaTypHOM CTalM XapaKTepH3YETCH HENPEpPHIBHBIM BO3-
pacTaHueM NporuboB NpH COXpPaHCHUHU HATPY3KH IIPAKTHYECKHU HA OHOM YPOBHE;

0) pasapobnenye OeTOHA CKAaTOM 30HBI B HOPMAJIBLHOM CE€YEHHH, BO3ZHUKAIONIEE
paHee NOCTMIKCHMA Tpenesia TeKy4ecTH (YCIOBHOTO Npeiefa TEKYYECTH) CTallu pac-
TSHYTOH apMaTyphl, YTO XapaKTepH3yercs IIporiboM KOHCTPDYKLHH, MEHEE YE€M B
1,5 pa3za npeBHIIAOHIMM NPOTHO OT KOHTPOJABHON Harpy3KH IIpH MPOBEPKE XKECTKO-
CTH.

[Ipo4yHOCTE KOHCTPYKIIMH OLICHHUBAIOT NO 3HAYEHHIO HArpy3KH, BBHI3BIBAIOIICH
OIHO M3 3THX COCTOSHHM, KOTOPBHIC CBHIETEILCTBYIOT, UTO COIIPOTHBRIICHHE KOHCT-
PYKUMH JEHCTBUIO HArPY3KH HCUEPHAHO.

Eciy HampshkeHHs B apMaType OOCTHTHYT BEIMYHHBI o, , TO pa3pyuleHHE

IPOU3OMICT MO PACTAHYTOH 30HE BCICICTBHE TCKYYECTH apMaTypHl (IIpH YCIOBHH
IpUMeHEHUs apMaTypsl He Bhilte k. A-1I). Taxoe paspyiuenne knacCupuuUpyercs
KaK IJIACTHYIECKOe pa3pymicHue. B 3ToM cnyvae Habni04aeTcs yBENMYEHHUE IIPOTH-
0a KOHCTPYKIIMH IIPH MOCTOAHHOH Harpys3ke U UIHPHHAE PaCKpPBITHA TPEIMHH ROCTH-
raet Benuuunsl 0,8 - 1,0 MM (puc. 5.3a).

Ecnu xe nedpopManuu cxxatoro 6€ToHa paHee JOCTHIUIM NpeaenbHON BETHYHHBI
2x107, T0 paspymrenue Gyer NPOUCXOMUTE MO CKaToi 30He HeTona. Takoit xapax-
TCP pa3pyLICHHA Ha3bIBacTCA XpyAKHM. B 3TOM cny4yae Oyaer Habmoparhed pas-
OpobneHue 6eToHa CxaToH 30HBI M OTCIOeHHe ero  (puc. 5.3 6).

Bo3moxeH u TpeTHH cay4ail pa3pylueHus o0Opaslia, Korga paspyuieHHe 1o cxa-
TOM M PACTAHYTOM 30HE MPOUCXOAUT ORHOBpeMeHHO. OQHAKO NPH HATYPHBIX HCIIbI-
TaHHAX OH BCTPEYAETCA BEChMA peako (puc. 5.3B).
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Puc. 5.3.

Bo3mosknple BapHAHTHI Pa3pyLIeHHst KOHCTPYKIMHA 1Mo
HOPMAJILHOMY Ce€4YE€HMIO:

a - IVIACTHYECKHH (110 apMaType);
0 - xpynkuii (no Gerony);
B - 10 apMAaType K 6eTOHY OJJHOBPEMEHHO
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[Ipu pacuere KOHCTPYKLMH 3TH BO3MOJXXHBIE CIyYaH pa3pyLICHHS pa3rpaHHYH-
BAlOTCA BEMMUUHOK ¢ | (TIpeAenbHOH OTHOCHUTEILHOH BBHICOTOM CXXAaTO# 30HHBI Oero-
Ha). Ecn & < &, TO pa3pymeHHe oOpa3iua npou30UAeT No apMarype, npu & > &,
- obpasen paspyiunrcs 1mo 0erony. Ilpu & =&, paspylieHre NOJDKHO NMPOUCXOAUTH
OTHOBPEMEHHO 110 apMaType U 6ETOHY.

KOHCTPYKIMIO NPH3HAIOT OTBeYalolled YCTAHOBICHHBIM TpeOOBaHUAM [0
IIPOYHOCTH, €CIH €€ pa3pylUCHHE MPOU3OLLIO NMpH HArpy3ke, paBHOH WM IIPEBbI-
II3101IEH KOHTPOJIBHYIO.

KoHTponbHas Harpyska IO NMPOBEPKE NMPOYHOCTH OyleT paBHa Harpyske, BEI-
3BaBIICH Pa3pyLICHHE KOHCTPYKIUMH, NPHHATOH ¢ KodpduuuenroM C, 3HaueHHE
KOTOpPOTO IOXHO ObiTh Oonbimie exununel. Kosgpdumment € npuHuMaerca no
ob0a3arenpHOMY npunoxenuo 3 I'OCT 8829-94 y 3aBuCHT OT XapakTepa pa3pyiie-
HUS KOHCTPYKUHMH. [IpH pa3pylieHny KOHCTPYKIIHH 10 HOPMAJIIbHOMY CEYEHHIO KO-
s¢ppuumenr C OyneT paBeH CIeayiOlIcH BETHYHHE:

- B CJIy4ae pa3pylLIeHHS KOHCTPYKIIMH H3-32 TEKYUYECTH NPOJOJIbHON pacTAHYTOH
apMatypsl 0 HacTyIUICHHS pa3apobieHus OeToHa CKaTOH 30HH - 1,25 (ipu kiac-
ce apMatryphl He Boiie A-I1);

- B cifydae pasapobneHus 6eroHa CxaTod 30HB B HOPMaNbHOM CEYEHHH JIO0 Ha-
CTYIUIEHHS TEKY4EeCTH apMatypsl - 1,6 (Juig Bcex H3ru0aeMbIX KOHCTPYKLHH).

KouTtponsHas Harpyska ¢ ko3dpdunuenrom C NpHHUMAaeTcs B ClIydae MCHBITA-
HUS TIPOM3BOACTBECHHBIX (CEpHHMHBIX) KOHCTpyKuuil. Tax Kak IIpH BBITONHCHUH Na-
OoparopHbIX paboOT mpeamnonaraeTcs TOJNBKO O3HAKOMHTHCS C IIOBEIEHHEM KOHCT-
PYKLIMH TTOJ Harpy3KOoH M ONPEICIUTD XapakTep pas3pyLIEeHHs, TO OHEHKY COCTOSHHUS
KOHCTPYKLHH MOXHO ITPOBOAUTE O3 yuera koadduuuenra C.

Coctas saboparoepuoit paboTsnl

1. O3HaKOMJIEHHE C KOHCTPYKUHEH ONMBITHEIX 00pa3lioB U BEIOOD CXeMBI paccra-
HOBKH NpUOOPOB.

2. BBIIIOJTHEHUE MOBEPOYHOIO pacuera MCIBITHIBAEMBIX KOHCTPYKLHH, OIpene-
JICHHE TIPEAIOaraeMoro Xapakrepa paspyueHus.

3. [IpoBeAcHHE HATYPHBIX UCIIBITAHUH KeNe300€TOHHBIX OaJIOK C LENbIO OIpe-
JeNeHUs XapakTepa paspyuieHHs, BO BpeMs KOTOpHIX HEOOX0IAuMO (PUKCHpOBAaTh H
3aMHUCHIBATh B CIIELIMATIBHBIN XKYpHAJ ITOKa3aHUA TpUOOPOB, Harpy3Ky npu obpa3zo-
BaH{M TPELIUH M LIHPHHY HX PAaCKPBITHA Ha KaXJOH CTYIIEHH HArpyxeHus (Ipu-
TOXCHHE 6).

4. Onpenenenue CTaauil HaNpsHKCHHO-Ae(OpMHPOBAHHOIO COCTOAHHA 0Opa3ua
1o rpadHkaM NporuboB KOHCTPYKLIHH.

5. N300paxxenne cxeM oOpa3oBaHHS TPEIIHH H pa3pyLIeHUAs 00pa3LoB.

6. AHaM3 pPE3ynbTATOB HMCOBITAHUM 00pa3uoB H CPaBHEHHE TEOPETHYECKHX
IAHHBIX C ONBITHBIMH.

51



5.2. O3HaKOoMJIeHHE € KOHCTPYKIHEH ONLITHOrO 00pa3ua H
BbIOOP cXeMbl PaCCTAHOBKH NPHOOPOB

JAna npoBeleHHsA AaHHBIX J1a0OpaTOpHEIX paGoT MPHHATH ONBITHBIE 00pa3is!
NPAMOYTOJBHOIO CeYEeHHUA ¢ pazmepamu 60 x 120 mM, mouuoit 1000 mm. Obpasen
apMHPOBaH IPOAOJIBLHBIM CTEp)KHEM (6 A-111), yCTAaHOBJIECHHBIM B DaCTAHYTOH
30HE, a B IPUONOPHKIX 30HAX eIle M NonepeYHpiMH crepxxusamu (24 Bp-1). Apmu-
poBaHHe oOpa3lia COOTBCTCTBYET CXEME 3arpy>K€HHs M YCWIHSM, BO3HHUKAIOIIHM B
KOHCTPYKUHH (pHC. 5.4). ApMHpOBaHHE KOHCTPYKLHMH U AaHHOH J1abopaTopHOH
paboOTHl OTHOCUTCA K HOPMAIILHO apMHPOBAHHBIM 3NEMEHTAM. APMHPOBAHUE OMBIT-
HOro o0pa3na npeacTraBieHo Ha pHC. 5.5.

Obpa3zen n3roToBieH U3 6¢ToHa kiacca B15, nig apMHpoBaHus NpHMEHEHa ap-
matypa Kiaacca A-IIl. [IpoyHOCTHBIE XapaKTEPHCTHKH MaTepHaJloB HEoOXOXHMO
IPHHATEL TIO pe3ynbraTtam JaGopatopHoil padoTel Nel. Ecin 311 AasHHBIC OTCYTCT-
BYIOT, TO MX MOXHO IPHHATH IO NPHUIOKEHHAM 2 - 6.

[Ipn mpoBeACHHH HATYPHBIX MCOBITAHUNA HEOOXOIHMO OLICHUBATH HAMPSHKECHHOE
COCTOSHHE PACTAHYTOH apMaTyphl ¥ O€TOHA cxaTol 30HBEL. OnEeHKa HAIPAXKEHHOTO
COCTOAHMS IIPOM3BOJANTCA MO U3MEHEHHUIO AehopMallii B JaHHEIX MaTepranax. Jlms
U3MEPEHUA aedOpMalldil CIyKaT CrieHansHble npuOopHE! - TeH30pe3UcTophl. Kpome
H3MEPEeHH aeopMalyil MaTepHalioB, IJI1 OLECHKH HANPAXKEHHOTO COCTOSHHSA He-
00XOIHMO U3MEPATH OPOrH0 KOHCTPYKUHUH. [lIg 3TOH HEIH CyluecTByeT npubop -
IIporudoMep, YCTaHOBKY KOTOPOro OCYIIECTBIIAIOT B CEPEIHHE IIPOJIETa, TaK KakK B
3TOM CEYEHHH KOHCTPYKIHMS HMEET MaKCHMAILHBIM Nporub npu NeHCTBUH Harpys-

Kd. B COOTBETCTBHM C 3THM M NPHHATA CHEAYIOIIas CXeMa PacCTaHOBKH NMPHOOpOB
(puc. 5.6.).
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5.3. [logepounslii pacuer 0o0Opa3uos

O6pa3us! H3roTOBIECHH M3 OeToHa K. B15, HMEIOLIETo Cnelyonue nNpoYHoCT-
HBbI€ XapaKTEPUCTHUKHU (TIPHIIOKCHHE 2):

- HOPMATHBHOE CONPOTHBIIEHNE OETOHA HA CXKATHE Rpn = 11,0 MllIa;
- HOPMAaTHBHOE CONPOTHUBJICHHE DeTOHA Ha pacTkeHHe Ry, = 1,15 Mlla.

Jna BeIMonHeHHs 6oj€e TOYHOTO ITOBEPOYHOrO pacyera obpasla MOXHO IMpH-
HUMaTh GAaKTHYECKYIO IPOYHOCTh OeTOHa, KoTopas ObL1a onpeaeneHa B naboparop-
Ho# pabore Ne 1.

IIponosnbsHOE apMUPOBAHKE BBHINOJHEHO:

- cTepXeHb @ 6A-II, uMelolIero miIonaAnp MOMEepevyHoro ceyeHua A; = 28,3
MM° (IpHIOXeHHe 2);

Apmarypa knacca A-LI uMmeer cnenyronme NPOYHOCTHBIE XapaKTEPHCTHKH
(npunoxxeHue 5):

- HOpMaTHBHOE CONPOTHUBJIEHUE Ha pacTskeHHe R, =400 MIlla;

- MOJYJIb YIIPYTOCTH apMaTyphl E, =2x10*MIla.

IIoBepoYHEIH pacyeT HEOOXOOMUM WIS ONIpeAcicHHs YCUIIUA, IPH KOTOPOM OXKH-~
naetcs obpazoBaHue TPEUIMH, M NpeAnojlaraeMoro YCHUIHs, korjaa obpaseln MoXKeT
pPa3pyLUHUTHCA.

W3rubatommii MOMEHT, COOTBETCTBYIOWINH 00pa30BaHN1O HOPMAJIBHBIX TPEIIUH,
onpenensercs no gopmyne:

Mcrc= Wpl Rbtn ’

rae W, - MOMEHT CONPOTHBIEHUA OCTOHHOIrO CEYEHMs C YYETOM HEYINMpPYTHX
CBOMCTB OeToHa:

W,=Y W, =(1,75bh%) /6 =bh*/3,5 , wmm’.

B atoMm cnyuae koadodunuest Y yUUTHIBAeT HEYNpyrue CBOMCTBa OeTOHA U U1
NpsAMOYTONILHOro ceyenusa Y = 1,75.

Y4uThIBas CXeMy 3arpy;KeHusa obpasna, MOXHO OIPENESIUTh KOHTPOJIBHYIO Ha-
rpy3Ky IIpH oOpa3oBaHUH TPEIUUH:

Foc=2M,./cC, kH.

MoMeHT 00pa3oBaHHs HOpPMAJIbHBIX TPEIIMH XapaKTepHU3yeT repexon obpasna
U3 NIEPBOH CTAaIHH HANPDHKECHHO-ACHOPMHPOBAHHOrO cocTossHHs (paboTa banxu Oe3
TPEIIUH) BO BTOPYIO (paboTa KOHCTPYKIHUH, UMEIOIIEH TPEWMHBI B paCTAHYTOH 30-
HE).

Jjis OTpeaeNneHus pa3pymarnero u3rudarmero MOMeHTa (TpeTbs CTaHA Ha-
NpsSKEHHO-AePOPMHPOBAHHOIO COCTOSAHHA) HEOOXOAHMMO NpeACTaBHUThL PACYETHYHO
cxeMy ceueHus (puc. 5.7).
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Teopernyeckuit MM OXHMIAEMBbIH H3rUOAIOHIMI MOMEHT NMPH Pa3PYHMICHHH IO
apMatrype OyIer paBeH:

Mu,s = Rsn As (hO -x/ 2)9

rae hy - paboyvas BBICOTA CeUEHHS HIH PACCTOAHHE OT LIEHTpA
TSHXKECTH IPOJONLHOM pacTAHYTOH apMaTyphl IO BEpxa
C)KaTOM 30HHI,

he = h-a; a - 15 mMm,

a - 3alUTHBIA cnoil OeToHa UM PacCTOSHHE OT IIeHTpa
TAKECTH NMPOAOILHON pacTIHYTOH apMaTyphl 10
HHMDKHEH IpaHH O€TOHa,

X - BBICOTA CXKaToOH 30HHBI OeTOHA,

X = (R As) / (Ron b); & = x/ho< ¢, = 06

KoHTponbHas Harpy3ka npH pa3pymeHiy oopasia paBHa:

F, = 2 My/c, kH , npu paspymeHsuu no apmatype,

5.4. Ilopsinoxk BeINOJHEHMs JJabopaTopHoi paboThI

1. Ilpu ucneiTanun GajKy HEOOXOAMMO (PUKCHPOBaTh MOKa3aHUA NPHOOpPOB H
3aHOCHTH X B CIIEHHATBHBIN KYpPHaJI HCIBITAHKHA (rpunoxenue 6).

2. Jlo Havaiia 3arpyeHns obpasua CHATh OTCYETHI 10 NpHOOpaM H 3aHECTH HX B
XKYPHaAI UCIIBITAaHUA.

3. Harpyska Ha 6anky OyJeT NMpHKIaAbIBaThCA CTyNeHAMH. Bennuuny cryneHu
Harpy»X¢Hua MO>KHO IPUHATH paBHOH 2 kH.

4. Tlocne xaka0# CTyNEHH HarpyXeHWs JENaeTCH BHIJIEP)KKA B TE4EHUHM 3 - 5
MHHYT. 32 3TO BpeMsA CHUMAKOTCH OTCYETHI IO npudopaM M OCYILLECTBISIETCS BU3Y-
aJIbHBIH OCMOTp 0asikd ¢ LENbI0 00HAPY>KEHHUS CHUAOBBIX TPELUMH JTHOO W3MEHEHUS
IIUPUHBI PACKPHITHS TPCIUUH H UX IJIHHBI.

5. Ha kaxmoii cTynenu 3arpyeHus Ha oOpa3sile moMeyaercs JIHHA TPEUNHBI C
yKa3aHHEM HOMepa CTYIICHH HarpyxeHus. IloMeTku nenarTcs KapaHAaloM paaoM
¢ obpa3oBasiueiics TPELIMHOH.

6. 3arpyxenne Oanku NPOU3BOJUTCH KO Pa3pyLUeHHs, T.€. 10 Ha4yala TEKYy4eCTH
OpONONILHOM apMaTypbl WIH R0 pasnapobncHus cxkatoit 3ompl OeroHa. [Ipu3Hakom
TEKYYECTH apMaTyphl ABJIAETCA TO, YTO IIPH MOCTOAHHOMN MMOO HE3HAYMTEIBHO BO3-
pacTaoue Harpyske NMpOMCXOAMT HapacTaHue mporuba oOpasua M aehopmauui
apMaTyphl.

7. Ecnu paspyuicHHE KOHCTPYKIHHM NPOMCXOOMT MO apMarype, To oOpasel
MO)XHO 3arpy»KaTh H Jajee. Torza nocie NpoXOoXAeHHs apMaTypoH IUIOLIAJIKU Te-
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KyuecT# OyneT HaOnioaThCs MOSABACHHE TPHU3HAKOB BTOPHUYHOTO Pa3pyHICHWsA MO
cxatoi 30de OeTona. IIpH pa3pyweHHH OAJKH NO C:xATOH 30He OeTOHa Harpy-
KEHHEe KOHCTPYKIMH HeMeqJIeHHO NpeKpPaTHTh, TAK KaK AajbHelilllee ee Ha-
rpyeHHe CTAHOBHTCH HeOe3omacHbIM.

8. TTocne okOHYaHHMA UCTILITAHHH OanKy pasrpy3HTE.

9. H300pa3uth cxemy 00Opa3soBaHHs TPEILMH M XapaKTep pa3pyllcHHs oOpasua
(nmpumep u3o06paxeH Ha puc. 5.8).

10. ITprcTynuTs X 06paboTre pe3yibTaTOB UCIILITAHUMN.

41:/9_ LF/L
S > , &
7 / / > : © )N

Puc. 5.8. Cxema oOpazoBaHus TPEIMH H pa3pylieHHs o0pa3na

wo N\

b

5.5. O6paGorka pe3ysbTAaTOB HCOBITAHHHA

o pesynpraTaM, MOTYyYEHHBIM IIPH HCIIBITAHHH 00pa3ia, HeoOXOoAUMO onpene-
JIMTH HANPOHKEHUs B apMmarype, Aedopmauuu GeTtoHa W HPOTMOBl KOHCTPYKIMM.
BHagajie HaXOAUTCS Pa3sHOCTb OTCYETOB 10 NMpUHOOpaM, KOTOpas oIpenc/seTCs Ha-
pacTaIiMM UTOIOM, T.€. 10 OTHOWICHHIO K MCXOAHOMY COCTOSHHIO KOHCTPYKIIVH.
Hns aroro ot orcyera npubopa Ha Xax IO MOCIEAYIOIIEH CTYNEHH 3arpyXeHuA
BBIYMTAETCSH OTCUYET «HYJIEBOH» MM HavuanbHOU cTyneHu. [Ipd 3ToM 3HaK pa3HOCTH
OTCUYETa MOMKHO ONYCTUTD, €CITH U3BECTEH XapaKTep AePOopMHUPOBAHUA.

OtHocuTEnbHBIE Ae(opManuu cKaToro 6€TOHA M apMaTyphl ONPEAEIAIOTCS 10
dopmyne: & =A 107,

g onpeneneHus HanmpsOKeHUH B PacTAHYTOH apMaTrype J0 Hayajla TeKy4eCcTH
MOYHO HCIONBL30BaTh 3aK0H ['yKa, T.€. 3aKOH NpOoNopHMOHANLHOCTH AedopManuii U
HAIIPSXKEHHH

o= ¢es E;= A 10°210°=24, Ml

IIpu onpenenexnuu nporuba OaakH pasHOCTh OTCYETOB HEOOXOIUMO IEPEBECTH
B MIJLIUMETPSHI, T.€. YMHOXXHTE Ha 107,

[Tpumep 00paboTKU pe3ynbTATOR UCIBLITAHWH 00pa3oB npuBeneH B 1adm. 5.1.
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Tabmuua 5.1
JKypHasl HCNIbITAHHH

Ne| Harp.{ Tensopesucrop TI1 Tenzopesuctop T2 | Ilpornbomep II
Crym. PazH. | Hanp. Pa3n. | OTHOC. [Tpo-
Harp. Orcuer | orcu. | B apMm., | OTcuer | oTcy. | me- OTtcuer| rub,

kH MIlla dbopM. MM

6eToHa

1 2 3 4 5 6 7 8 9 10

0 0 780 0 0 525 0 0 3743 | O
6*107

1 2 789 9 18 519 6 3753 | 0,10
18*10”

2 4 798 18 36 507 18 3767 | 0,24
31*10°

3 6 820 40 80 494 31 3793 | 0,50
60*10~

4 8 847 67 134 465 60 3839 | 0,96

H T. 1.

[Tocne o6paGoTKH pe3yNbTATOB HCMBITAHKHA B COOTBETCTBHM C MOKA3aHHUSAMH CO-
OTBETCTBYIOIUMX NPHOOPOB CTPOATCA IpadHKH 3aBHCHMOCTH OTHOCUTENBHBIX JI€-
¢dopmaumit 6€ToHa, HANIPSKEHUIH B apMaType M nporuda OankH OT BEJIMYMHEI IIpPH-
NOKEHHOM Harpy3ku (nmpuMeps! rpadukoB H306paxeHk Ha puc. 5.9; 5.10; 5.11).

Ha ocHOoBe rpadukoB MOXXHO YTOYHHTH HarpysKy, IIpH KOTOpOH o0pa3syrorcs
TPELIHMHBI, H Pa3pylIAONIYI0 Harpy3ky. [Ipu ob6pasoBanuM TpeiUH B HHXHEH pac-
TAHYTON 30HE B paboTy aKTHBHO BKJIIOYAaeTCs apMarypa, IIO3TOMY HallpsiKEHHA B
HEH pe3Ko BO3pacTaloT.

Hagano texy4ecTH apMaTypsl MOXHO ONpeAeauTs JHOO 1o rpagukaM Hanps-
XEHUH B apmatype, nubo 1o nporubam 6anku. [Ipu 3TOM HanpsKEHUA B apMaType
OyayT paBHEI unu Onu3ku BenuauHe Ry, , Ha rpaguke nporuboB ImIOLagKa TEKY-
4¢CTH apMaTyphl, KaK NPaBHIIO, NpociexuBaercs 6onee yerko. Harpyska, coorBer-
CTBYIOIAs HaYaly TEKy4eCTH, U OyaeT pa3pylialome Harpy3KoH.

Ecm KOHCTpYKIMs paspyluaeTcd no ckaroil 30He 0€TOHA, TO OTHOCHTEIIBLHBIE IIe-
dopMmatu cxaroro 6eToHa GyayT GIM3KM K pee-HOMY 3HAYEHMIO, paBHoMy 2 * 107,
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Puc. 5.10. I'padux 3aBHCHMOCTH HANPSKEHHU B MPOAOILHOM
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Puc. 5.11. I'padux 3aBHCHMOCTH HPOruda 6aJIKH OT BeJJHYHHDI
AeHCTBYIOIICH HATPY3KH.
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5.6. ConocraBiieHHE SKCIIEPHMEHTAJILHELIX H TEOPETHYECKHX Pe3yJibTATOB

ITocne BLIMOJNHEHMA NMOBCPOYHOTO PAcyeTa ¥ MPOBCACHHMA HATYPHBIX HMCHBITA-
HUHK 00pa3ia HeOOX0MMO CRENATH BHIBOJBI O XapaKTepe pa3spyLICHUs, IPOYHOCTH H
TPEIMMHOCTOMKOCTH. IS 3TOr0 NpOM3BEACM CPABHEHHE 3KCIEPUMEHTAJBHBIX M
TEOPETHYECKUX pe3ybTaToB (Tabmn. 5.2).

Tabmuna 5.2

CpaBHeHHe IKCIIEPHMEHTAJIBHBIX H TEOPETHYECKHX Pe3yJbTATOB

HanmeHnoBanue Teopernueckue | IxcnepumeHT. | BriBoa
IIOKa3aTeNneH 3HaYCHHA 3HAYEeHUs
Harpy3ka npu obpa3oba-
HHH TpeluuH, KH

Pa3pymaroias
Harpy3ska, kH

XapakTep  paspyumieHUs
oOpasnua

Ecimu HabmonaroTcs 3HAaYHUTENBHBIE PACXOXKACHHS 3KCIIEPUMEHTAIBHBIX H TEO-
PETHYECKHX BEJIMYHH, TO HEOOXOAUMO YCTaHOBHTH BO3MOXXHbBIE IPUYMHBI 3THX OT-
KJIOHCHHH.

3.7. KoHTpOJILHBIE BOMPOCHI.

Jlo npoBeaeHns nabopaTopHOM pabOTEI CTYACHT AOIKCH NMOAPOOHO O3HAKO-
MHTBCH C METOMKOH ee npoBeficHHs. OH OyneT JONyILEH K MCIBITAHUAM TI0CJIE Ofl-
poca U MONOKUTEIBHBIX OTBETOB Ha CIEAYIOINE BOIIPOCHI:

1. ChopmynnpoBaTs Hens ¥ 3a1a9H JaHHOH j1a00paTOpHOH paboTHI.

2. Yxa3ats 30Hy 00pasiia, koTopasi NOIJIEKHT H3YYEHHIO B 3T0# pabore.

3. Onucars npeanonaraeMele BapHaHThl pa3pylieHHs OaIKH.

4. O6ocHOBaTH CXEMY pPaCCTAHOBKH NMPHOOPOB.

5. IlepeduCINTh KOHTPONBLHO-H3MEPHTEIbHBIE INPHOOPHI, YCTAHOBIICHHBIE Ha
obpa3siie, 1 HX Ha3HAYCHHE.

6. U300pasuTh cxeMy 3arpyxeHus oOpasna H SIIOpEl YCHIIHH, BO3HHKAIOMHX B
basnxke.

7. IlepeurcianTh GaKTOphl, BIHAIONIHE Ha TPELIMHOCTORKOCTh M NIPOYHOCTH 06-
pasnua.
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8. I310KUTh NMOPAOOK IIPHIIOKEHHS Harpy3KkH K oOpasiry.
9. Onpenenurts pacyeTHLIE H HOPMAaTUBHbBIE XapPAKTEPHCTUKH MATEPHAJIOB.
10. M310XHTh METOAMKY aHAIN3a PE3yJIbTATOB UCNIBITAHUI.

JAns nonydeHus 3aveTa o JaHHOM jaboparopHo# paboTe HEOOXOAMMO OTBe-
THTb Ha KOHTPOJIBHEIE BOMPOCHI:

1. [ToscHuTh XapakTep 0Opa30BaHUA TPEILHH.

2. KaK OTJIHYUTH CHJIOBBIC TPEIUHEI OT YCAaJOUHBIX.

3. Onucarth XapakTep U NPU3HAKHU pa3pynicHUus obpasia.

4. C nomolupo rpa)MKOB OINpPEAEINTh HAarpy3Ky IpH oOpa3oBaHUM TpPELIHMH M
PN paspylICHUH OaKH.

5. Ha rpaduke nporu6os 6anky yka3aTh y4acTKHM, COOTBETCTBYIOILIME TPEM CTa-
IUAM HalnpsXeHHO-Ae(POPMHPOBAHHOI'O COCTOSAHMA XKENE300€TOHHEIX 3JIEMEHTOB.

6. OO0OCHOBAThH BHIBO/IBI 110 PE3YNIHTATaM IKCIIEPHMEHTAIBHBIX H TEOPETUUECKUX
HCCIICIOBAHHH.

7. TlepeurCANTE BO3MOXKHBIE MPUYHMHBI PACXOXKICHHA JKCIEPUMCHTANLHBIX H
TEOPETHUECCKUX 3HAUCHHH.

8. Crenats 0Omuil BEIBOJ O COCTOAHUU KOHCTPYKIIMY.
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6. IABOPATOPHASA PABOTA Ne3

H3ydenue padoThl xej1e300€eTOHHOH 0aAKH
oA AeHCTBUEM H3rufalomero MOMEHTA
(mepeapMHApPOBAHHAA KOHCTPYKLHA)

Iean paboTei: U3yunuTh XapakTep HanpsHKEHHOTO COCTOSHHMA H3rHdac-
MOTI'0 3JIEMEHTA B HOPMAJILHOM CEYEHHH Ha BCEX CTAJHsIX
HANpPsHKEHHO-Ae)OPMHUPOBAHHOTO COCTOSHHA.

6.1. Onucanue 1aGopaTOpHBIX paboT M 0KHAAEMBIi
XapaKrep pa3pyiuenus o6pa3iuos

Jannas naboparopras pabora ABIIETCA NMPOXOJDKECHHEM H3y4YeHHst paboThi
KENe300€eTORHBIX KOHCTPYKIMHM 1oa ACHCTBHEM H3rubaronero MoMeHTa. B 4act-
HOCTH 31eCh OyIeT pacCMOTPEH OAHH U3 BO3MOXHLBIX BADHAHTOB Pa3pyLICHHS XKe-
ne3obetonHor Oamku, a uMeHHO, o Oetony. JlaGoparopHas pabora Ne3 mmeer
ob11y10 TeopeTHueckylo 6a3y ¢ naboparopHoi paboros Ne 2, noaToMy nepex npo-
BeJCHHUEM pabOTHI HEOOXOOUMO O3HAKOMHTHCH C TEOPHEN M3rHOAEMBIX 3JIEMEHTOB.
Otnuuve nanHoi nabopaTropHol paboThI OT NPEABIAYLIEH COCTOMUT B TOM, YTO 3HECH
n3ydaercs pabora moJ Harpy3KoH nepeapMHpPOBAHHOH Kene300€TOHHOH KOHCT-
PYKIMH, B KOTOPOH pa3spylleHHE NMPOMCXOANT MO CKaTod 30He berona. HecMoTtps
Ha TO, YTO HATYPHHIE KOHCTPYKIHH OOBIYHO NMPOEKTHPYIHOTCH HOPMAJIBHO apMHpPO-
BaHHBIMH, IIPOBEJIEHHE NaHHOH JlaGopaTopHoit paboTel B yueOHBIX nenax (ams moe-
MOHCTPAlMM XPYIIKOT'O XapaKTepa pa3pylleHUs) SIBIIETCA BIIOJIHE OOOCHOBAHHLIM.

Pabora nmepeapMUpoBaHHbIX KOHCTPYKLMH Ha IEPBBIX IBYX CTaOuAX Hanps-
XEHHO-Ie()OPMHPOBAHHOrO COCTOSHMS 3HAJOrMYHa HOPMalbHO apMHPOBaHHBLIM
KOHCTPYKIUMAM. Eciu TOBOpUTH TOUHEE, TO YK€ K KOHIY BTOPOH craauu Habmoma-
erca bonee OpicTpoe Hapactanue nedopManuil B OeToHe, 4eM B apMmatype. 310 Co-
CTOSHHUE M TIPOSBHUTCA NPH pa3spyHIeHHH KOHCTPYKUIHMH, 2 HMEHHO: HalPSXKEHHA B
O6eToHE MEPBHIMH NOCTHIHYT CBOEro MpeleNbHOrO 3HAYCHHS HEXENH B apMaType.
Takoit xapakTep pa3pylueHds HaswiBaeTcsa xpymkum. B 3TOM cnywae Oymer Ha-
bnoaaTeca paspobieHne 0 oTcnocHue beToHa CXaToH 30HBI. Tak kak 6eToH ABIA-
eTCA MAaTEpHAJIOM YTIPYIro-IUIACTHYECKHUM, TO KOHTPOIb 32 €r0 COCTOSHHEM BEAETCA
HE I10 HampsKeHUsM (Kak JJIs apMaTyphl), a M0 OTHOCHTENBHBIM AchOopMalUiM, H
IpH OOCTHKEHHU HMX BEIMYHHBI, PaBHOW MpeleNbHBIM 3HAYECHUAM (>2*10),
MOXHO OXHIATh pa3pylICHHA KOHCTPYKIMH 10 OETOHY CXKaTOH 30HBL.
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6.2. O3HaKoMJIeHHE C KOHCTPYKIHEH ONBITHBIX 00pa3noB
BbIOODP CXeMbl PaCCTAHOBKH NpuGOpORB

HAns npoBeaeHus NaHHBIX 1a00opaTOPHBIX pabOT MPHHATHI ONBITHHIC 0Opa3Ilb]
IPAMOYTONBHOTO ceyeHus ¢ pasmepamu 60 x 120 mwm, gaunon 1000 mm. Ob6pasigb
apMHUpPOBaHbI POAOCJBHBIMHU CTepXXHAMH & 14 A-1ll, a B npHOnIOpHBIX 30HaX mone-
peyHoH apMatypoH @6 A-1, mar 50 mM. ApMupoBanue o0pa3ia nmpeacTaBieHO Ha
puc. 6.1.
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Puc. 6.1. KoHcTpyKIMSI ONILITHOrO 00pa3na

O6pa3zubl H3roTOBNEHLI U3 OeTOHa KiIacca B15, mis apMuposaHus npuMeHeHa
apMarypa wiacca A-111. IlpounocTHbIe XapakTepuCTHKH MaTepHalioB NPUBEACHLI B
HNpUIOKEHUAX 2 - 4. DakTHYecKas NIPOYHOCTh apMaTyphl U OCTOHaA ONpeaesaeTcs
Ha OCHOBE HCIBITAaHUH 00pa3noB apMaTypHBIX cTepXxHeH 1 KyOoB 6eToHa.

Tak Kak npu BHITTOJTHEHHH 1abopaTopHbIX pabor Ne 2 u Ne 3 mocraBiieHa of-
Ha U Ta € Leab, TO U CX€Ma PacCTAaHOBKM NMPUOOPOB Mg 3TUX 00pasloB NPHHATA
OIMHAKOBOM (pHC. 6.2), a HIMEHHO: TEH30PE3UCTOPHl YCTAHOBJICHB! Ha PAacTAHYTOH
apMaType H Ha O€TOHE CKaToH 30HbI; NporuboMep 3aKpeiuieH B cepeAHHE OanKu

Jns McnbITaHHA HaTypHBIX 06pa3uoB MCHoab3yercd ycTaHoBka Ne 1, mo-
3TOMY CXE€Ma 3arpyXeHus NOaHHOM Oank¥ Takad Ke Kak H aaa jgaboparopHoH
paborer Ne2.
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Puc. 6.2. Cxema paccTaHOBKY NIpubopos

6.3. 11oBepounbiit pacuer 00pa3uos

berona kn. Bl5, u3 xoToporo M3roToBlcHB 00pasubl, UMEET CIeayIOLIUe
IIPOYHOCTHLIE XapaKTEPUCTUKH (MpunioXKeHue 2). HOpMATUBHOE CONPOTHBIEHHUE Oc-
TOHa Ha ¢xaTtue Ry, = 11,0 MIla; na pactaxenune Ry, = 1,15 MlIa.

Juis G6onee TO4YHOrO pacyera 0Opasna MOXHO IPHHHMATH (PAKTHUYECKYIO
NPOYHOCTHL OCTOHA, KOTOpas Obuia onpehenena B nabopatoproit padore Ne 1.

IIpononbpHas apMarypa & 14 A-11I mMmeer ruomians IoOnepeyHOro CeyYeHHs
A - 159,3 MM® H ceIyIOIIME POYHOCTHBIE XAPAKTCPUCTHKH (IIPHIOKEHHUE 4):

- HOPMATHUBHOE CONPOTUBICHUE Ha pacTikeHne R, =400 Mlla;

- MOYJb YIIPYTOCTH apMaTyphl E, =2x10° MIla.

Ha ocHOBe nMoOBEpOYHOIO pacyeTa ONPEACIAIOTCS YCHIHE, IIPH KOTOPOM OXH-
naeTcsd oOpa3oBaHUE TPEIIMH, M HArpy3Ka, COOTBETCTBYIOIUAA PA3PYIIEHHIO KOHCT-
PYKIHH.

Marubarommii MOMEHT, IIpH KOTOpOM O0pasyroTCs HOPMAJNIbHBIE TPEILMHEI,
onpenenaerca 1o gopmyie:

Mcrc — Wpl * Rbtn

rae Wy - MOMEHT COIIPOTHRIICHHA OETOHHOTO CCUCHHS C YUETOM HEYNPYTUX
CBOMCTB OeToHA:

Wy=Y*W, =(1,75*b*h’) /6 =b*h’ /3,5 wmm’.

B atoM ciayuae xo3gdHuiHeHT Y YYHTHIBAET HEYIIpYrMe CBOMCTBa OE€TOHA M
IU1g IPAMOYTOJBLHOTO cedyenus Y = 1,75.

YuuteiBas cxeMy 3arpykeHus 00Opasua, MOXHO ONPENCHUTb KOHTPOJIbHYIO
Harpy3Ky npy o0pa3oBaHHH TPELIMH:

Foo=2*M../c, «xH.
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MowmenT 00pa3oBaHNsa HOPMAIBHBIX TPEILHH XapaKTEpHU3YyeT nepexon obpas-
1a M3 NEPBOU CTaAMM HaNpPsKEHHO-1e(POPMUPOBAHHOI0 COCTOSHUA (pabora Oanku
6e3 TpelMH) BO BTOPYIO (paboTa KOHCTPYKLIMH, UMEIOILEH TPEIIUHbI B PACTAHYTOH
30HE).

Ilpu onpenenenus paspymarpniero H3rudaromero MoMeHra (Tperbsi CTagus
HANPAKECHHO-ACHOPMHUPOBAHHOTO COCTOSHUA) HEOOXOIMMO HMCNONb30BaTh pacyeT-
HYIO CXeMy cedeHus (puc. 6.3).
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Puc. 6.3. PacuerHas cxeMa HOpMaJILHOIO CEUECHHSA
JKeJie300eTOHHOro o6pa3ua B o0uemM puae

BricoTa cxkaToi 30HBlI 6€TOHA onpeAenaeTcs U3 YCIOBHS PaBHOBECHA:
Ra As - Rinbx =0,

TOrJa X = (Rgy As) / (Rya b);

IIPU 3TOM & = x/hg,

rae hy - pabouas BHICOTA CEUCHHUSA HIIM PACCTOSHHUE OT LIEHTpa TAXKECTH
IIPOJOMBLHON PaCTAHYTOH apMaTypsl 10 BepXa CKAaTON 30HHI,
he = h-a; a - 20 MM,
a - 3alIMTHBIA CIOM OETOHA MM PACCTOAHUE OT LEHTPA TIKECTH
IPOOJILHOH PacTAHYTOH apMaTyphl A0 HHXHEH rpaHu OETOHa;
X - BBICOTA CXKaTol 30HEI O€TOHA,

Ecmm ¢ > &, = 0,654, To pa3pymeHue obpa3na npou3oiaer no 6eToHy

C)XKaTOH 30HBI, YTO M HabMIOaeTCa B JAHHOM cllyvae.
& = 0,654 - rpaHuuHas OTHOCHTEIbHASA BBICOTA CXKAaTOH 30HBI O€TOHA

TIpUHATA 111 apMaTypsl K. A - 11l u 6etona k. B1S.
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TeopeTnueckuil H3rudarOLIMii MOMEHT IIPH pa3pyILUEHHH 110 OETOHY CxKa-
TO# 30HBI OyIeT paBeH:

Myp = £: b ho’ Ren (1-0,5¢)),
HIA
Mu,b - Rbn b Xr (hO - X7 /2)9

IIPH 3TOM
x, = & hy = 0,654 hy.

KontponsHas Harpy3ska IpH pa3pylieHuH o0pa3ua paBHa:

Fu - 2 Mu,b/C, KH.

6.4. ITopsnox BLINOJHEHU JIA00PATOPHOM paboThI

[Topsaaok BBIMOTHECHHA AAHHOH nabopaTtopHoi pabOTsl aHanoruueH padore Ne
2, 103TOMY NIOAPOOHO 3AECh HE M3naraercd. Harpyska npHuKiIaasIBacTCs CTYIEHAMHA
2 kH, pe3ynpTaThl HCOBITAHUI 3aHOCATCS B KyPHAI UCIIBITAHHN (TIPHIIOKEHHUE 6).

HarpysxeHnue Oajkd MPOM3BOIUTCS OO pa3pylIeHHsA H (QHUKCHpYyeTCs cXxema
pa3pymieHHs KOHCTpYKIuu (puc. 6.4).

t% v

Puc. 6.4. Cxema 00pa3oBaHHA TPelIHH ¥ pa3pyuieHnsn obpa3ua

[Tocne wcnuitTanus Gankd HNPUCTYNHTh K 00paboTKe pe3yibTaToOB, 3aHECEH-
HBIX B )KypHaJI HCIBITaHUH (rmpuMep cM. B nabopatopHoi pabote Ne 2) u nocrpo-
UTh 'padMKH HaNpsXKEHHH B apMaType, OTHOCHTEABHBIX AcdopmMalimii B OeToHe U
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NporuboB B 3aBHCUMOCTH OT HPWIOXKEHHOH Harpy3kd (puc. 6.5; 6.6; 6.7). Nanee
HEOOXOAMMO 3aNOJIHUTh CPABHUTENBHYIO TAOMUIY M CAEIaTh BHIBOIBI O XapaKTepe
paspylIeHHA, TPOYHOCTH U TPEUIUHOCTOMKOCTH.

3aBepuias u3ydeHHe padoThl Kene300€TOHHBIX KOHCTPYKUMH N[O HOpMallb-
HOMY CEUYE€HMIO, MOXHO NPOBECTH CpaBHEHHE Pe3yNbTaTOB JAOOPATOPHBIX padoT

Ne2 m

3.

Jnd nonyuenus 3adera mo paboTe HeoOXOAUMO ITIOATOTOBUTH OTBETHI IO

KOHTPONBHEIM BOTIpocaM (cM. J1abopaTtopHyio paboty Ne 2).

Exf{l
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Puc. 6.5. I'paduk 3aBUCHMOCTH OTHOCHTENbHBIX AedopMaLtui
CKaToro 0eToHa OT BeJIMYHHBI MPHJI0KEHHOH HATPY3KH
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Puc. 6.6. I'padpnk 3aBHCHMOCTH HANPSIXKEHUH B apMaType
OT B&JIMYMHBI ACHCTBYIOLIEH HATPY3KH
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Puc. 6.7. 'padguk 3aBucumocT nporuba 6ajaKy oT HArpy3KH
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7. JABOPATOPHASA PABOTA Ne 4

H3ydenne padboTnl Xkes1€300eTOHHON 0AJIKH B 30HE XEUCTBUA
H3ru0ainero MOMEHTA H IONEPEYHOH CHIIbI

Iens paborbi: U3yunts xapakTep Hanps>KEHHOTO COCTOSHHUS H3rHOaeMoro
XKeJNe300€TOHHOI0 3JIEMEHTAa B HAKIOHHBIX CEUEHMAX - 30HAX COBMECTHOrO IEH-
CTBUA H3rubaromero MOMEHTa M IIONEPEYHON CHIBI HAa BCEX CTAAMAX BIUIOTH O
paspylieHuUs.

JTanbl BbINOJHEHUS J1a00paTOPHOH padoThHI:

- MIPOU3BECTH NMOBEPOYHBIN pacueT UCTIBITHIBAEMOM KOHCTPYKIIUH;

- ONpEAC/INTb 3KCIIEPHUMEHTAJIBHO Harpy3ky, HNpH KOTOpOH 00pa3yloTcs Ha-
KJIOHHBIE TPCIIUHBI;

- 3a(pUKCHPOBATH Pa3pyLIAKIYI) HArPY3KY U XapaKTep pa3pylLICHuUS;

- 3apHUCOBATH CXEMY 00pa30oBaHuA TPEUIMH H pa3pylIcHHUS 00pa3na;

- IIPOU3BECTH CPABHEHHE TEOPECTHUYECKUX PE3YJIbTATOB C JIKCIICPUMEHTAIBHBI-
MH (ONBITHBIMU );

- CAENATh BHIBOIBI 10 pE3YyJILTATAM HUCIBITAHUH.

7.1. Onucanve JabopaTopHOoH padoThI H 0’)KHAAEMbIH XapaKTep
pa3pyuleHus

B npeapinymux 1abopaTtopHeix paboTax HaOMOxanoCch pa3pylieHue Hirndae-
MOTO JIEMEHTA N0 HOPMAJIBLHOMY Ce4cHHUIO. Ucnonp3ysa Ty K€ YCTAaHOBKY H CXEMY
3arpyxeHus o0Opasna, B JaHHOHM paboTe npeanonaraercsa U3y4uTh MOBEJACHHE XKelle-
300€TOHHON KOHCTPYKUMHM B HPUOMOPHBIX 30HAX, AJIf KOTOPBIX XapaKTEpPHO COBME-
CTHOE BO3ACHCTBHE M3rubaroiliero MOMeHTa U IOMNePEeUYHOMN CHIIBL.

HarubaroiieMy MOMEHTY COOTBETCTBYIOT HOPMAJIBHBIC HATIPSKECHUS O, a OT
NEHCTBUA [IOIICPEYHONH CHJIbl BO3HUKAKOT KacaTeNbHbIE HANPSHKEHUST 7, 3IMIOPHI KO-
TOPBIX MOKa3aHbl Ha puc. 7.1. COBMECTHOE NEUCTBUE HOPMAJILHBIX H KAacaTENIbHEIX
HaNpsOKEHHH BBI3BIBACT MOSBJICHHE INIAaBHBIX PACTATMBAIOLMX HANPSKEHHH O rnpacr.
M I7IaBHBIE CXKMMAIOUINE O 1y cxum.. LLIOIIAJKR, Ha KOTOPOH HEUCTBYIOT 3TH Hanps-
KEHHs, PacIloioKeHa MO YIJIOM K OCH 3JIEMEHTa, N03TOMY TpellMHa, 00yClIOBIEH-
Has IVIAaBHBIMH PACTATHBAIOMIMMH HANpSOKEHHAMM, OYACT HAK/IOHHAA, HAIPABJICH-
Hasl OT OIIOPBI K TOUKE ACUCTBHUA CHIEL. BIOIb HaKJIOHHON TPEUHHBI MITH MEXIYy Ha-
KJIIOHHBIMH TPECIHHHAMH, €CNIM UX 00pa3yercd HEeCKOJIbKO, OyayT ACHCTBOBATh CXKH-
Mawlue HanpsxkeHus. Marubarommii MOMEHT B NPHONOPHBIX 30HAX HEBENHK, MO-
3TOMy npeobianaionice BIMAHUE HA HANPSHXKEHHOE COCTOAHUE OAJIKU OKa3bpIBaECT I10-
riepevHas cuia.
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O6pa3oBanyie HAaKJIOHHBIX TPEHIMH TPOHCXOIUT NMPH OTHOCHTEABHO HEBBICO-
KoM Harpyske. [locae oGpa3oBanua TpeuMH B paboTy BKIIOYAETCA apMaTtypa, nepe-
CEKalolliasg TPEI¥HY, a MMEHHO, NIONEpEeYHas apMaTypa UK XOMYTHI.

ITpu pa3pylliecHHH HAKAOHHOIO CEYEHHA OT ACHCTBHA NONEPEHYHOH CHIIBI NPO-
MCXOOUT CMeLeHHe (CABHT) OJHOH 4acTH OalK¥ OTHOCHTENILHO APYTOH, YTO MOXHO
HabmonaTh Ha oOpasuie (puc. 7.2,a).

Pa3pymienye HaKJOHHOTO CEUEHHS MOXET NPOMCXOAUTh U OT NEHCTBUSA H3TH-
Garowero MoMenTa. IIpuyrBOM 3TOMyY, KaKk MPaBHJIO, CIY>XUT HEAOCTATOYHAA aHKe-
POBKa NpoRoNbHOM apmatypsl. 1lpu 3TomM Habmonaercs npoAepryuBaHue (MpocKanb-
3RIBAHUE) TIPONONBLHOH apMatypsl H HOBOPOT OAHOM 4acTH OalnKH OTHOCHTEILHO
OpPYrol BOKpYI CxaTOH 30HBI (To4ka JI). B 3TOM ciyvae o0blyHO paspymiaeTcs M
TOpliEeBas 30Ha obpa3na (puc. 7.2,6).

[IpoynocTs koHCTpYKUMH, cornacHo ['OCT 8829-94, oueHHBAIOT 0 3Haue-
HUIO Harpy3KH, BpI3BaBLIEH OAHO U3 CAEAYIOIHMX COCTOSHUH, KOTOPHIE CBHACTENLCT-
BYIOT, YTO CONPOTHUBICHUC KOHCTPYKIKM ACHCTBUIO 3TOH HArpy3KM UCUCPIIAHO:

- TEKY4YEeCTh MPOMOJIBHOH PACTAHYTOM H MONEPEYHON apMaTyphl B HAKJIOHHOM
CEYCHUM NMPOHCXOAUT paHee pasznpobienusa OeToHa CkaTOHW 30HBI HaJ HAaKIOHHOH
TPEINMHOH TIpH PAacKPHITHH ¢ Ha 1,5 MM u Oonee;

- pazapobneHue OGeTroHa CXaTOM 30HBI N0 HAKJIIOHHOMY CEYCHUIO HAJX HAKIIOH-
HOHM TPEIMHHOH HaOIIoJaeTcd paHee HOCTHXKEHMs Ipefesa TEKYy4YeCTH CTalIH Ipo-
IOJBHOM M MOIEPEYHON apMATYPHI, YTO XapaKTEepPU3YCTCH WHPHHON PacKpPHITHA Ha-
KJIOHHOH TpeIMHbI MEHEE 1,5 MM;

- IPOM301IEN pa3phIB PAaCTAHYTOH apMaTyphl;

- Habmopaercs pasapobncHue OSTOHA HO HAKIOHHOMY CEYEHUIO U3-3a BhLIED-
TMBaHHA apMaTypsl BCIEACTBUE HapYIEHHA €€ CUeIUIeHus ¢ OeTOHOM MIH packona
TOPIIOB OKOJIOOMOPHBIX 30H H3rHOaeMBIX 2IEMEHTOB.

[Tpu moboii cxeMe paspyiueHue HAKIJOHHOTO CEYeHUs KlacCHPHUUpyeTC KaK

XPYIIKOE.
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Puc. 7.1. In10phi HOPMAJBHBIX O H KacaTeJIbHBIX 7 HANPANKEHHH
H XapakTep 00pa30BaHHs HAKJIOHHOH TPeLUHHDI
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Puc. 7.2. Cxembl pazpyuieHus HAKJOHHOTO CEYeHHA:
4 - OT JAeHCTBMSA NONePEeUHOH CHIIbE;
0 - OT AellcTBMA H3rHGAIOWIEr0O MOMEHTA

7.2. XapakTepucTHKa 00pa3ua I MCILITAHHHA U cXema
paccTaHOBKM npubopos

AU npoBeaeHHs MCTBITAaHUN TNPHHAT OOpasell MPSIMOYToJIBHOTO CEUEHHSA C
pasmepamy 60x120 mm, qnnnoit 1000 MM. Basnka apMupoBaHa qByMs MpOJOILHBIMH
cTepxHaIMH (22 14 A-lI), yCTaHOBIIEHHBIMH B PACTAHYTOH 30HE, U OJHHUM CTEPX-
HeM (@16 A-II), pacnonoxedHBIM B CxXaToil 30He. Takoe KOITHIECTRO IPOAOIbHON
apMATYypbl NPUHATO B LEJIAX NPEIOTBPAIEHUA BO3MOXKHOIO Pa3pyIlieHHs KOHCTPYK-
IIHH 110 HOpMaJbHOMY ceucHHIO. llonepeyHas apMmaTypa BBIITIONHEHA M3 CTEPXHCEH
@4 Bp-1 ¢ wiarom 50 MM Ha IPHONOPHKIX y4acTKax, 76 MM - B cpejHeii YacTu 6a-
ku. Konctpyxumsa obpasua npexncraenena na puc. 7.3. Jns u3roToBnenus 6anku uc-
noJyik3oBajica 0eTOH Kilacca B1S5.

J1s mpoBeienus HCTIBITaHUEH HCIIOIL3yeTCs yCTaHOBKa Nel.

Tak xak paspyuieHHe JaHHOTo o6pa3ia 0KMIAETCA M0 HAKIOHHOMY CEYEHHMIO
H XapaKTEPH3yeTCA KaK XPYyIIKOe, TO TEH30pE3UCTOPHl YCTaHABJIMBAIOTCA HAa OETOH
A U3MEPCHUA Ae(pOpMalHH Ha pacTsHKEHHE U CxaTHe. J{Ja 3TOro OXHH TEH30pE3H-
CTOp YCTaHaBJIMBACTCA NMCPNEHAMKYJIAPHO NPEANONAaracMOH TPEUIHHE W H3MEpSET
nedopmannu pactsoxedus (T1), a apyroil - B1ons TpemuHsl 1 paboTaer Ha cxaTHe
(T2). Cxema paccranoBkH npuOOpoB yxasaHa Ha puc. 7.4.
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Puc. 7.3. KoncTpykuus o0pa3na AJsi MCIILITAHHH

Puc. 7.4. Cxema pacCTAaHOBKH nNpuOOpos
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7.3. IloBepouHBIH pacdeT

B pesynbTare BBIIOJHEHHS [MOBEPOYHOro pacyeTra HeOOXOAUMO ONpPEACIHUTH
yCHIKE NpH 00pa30BaHHH TPEIIMH M NIPU pa3pylIcHHH 00pa3ua.

O6pa3sen BLINOIHEH U3 OeTOHA Kiaacca B15, uMmeroumero crieayroumne NpoyHo-
CTHBIC XapaKTEPHUCTHKH

- HOPMATUBHOE COTIPOTHUBIICHUE OETOHA Ha CKATHE Rpn = 11,0 MI1a;

- HOpPMaTHUBHOE CONIPOTHBIICHHE OeTOHA Ha pacTskeHHE Ryy,= 1,15 Mlla.

PacueTHbIe XapakTepUCTHKH apMaTypsl IpeAcTaBiacHb! B Tabmuue 7.1.

Tabnuua 8.1
XapaKTepHCTHKH apMaTyphbl
Ne IIpononbHas | IlpononeHas | [lonepeu-
I.11. XapaKTepUCTHKH cxaras pacTaHyTas | Had
(XOMYTBI)
1 KonuuectBo, auamerp H kiacc | @16 A-lll 23 14A111 24 Bp-1
apMaTypsl
2 HopmatusHoe conpotusnenne | Ry, =400 R,,= 400 Rn= 405
apMaTtypnl, Mlla
3 Pacuernas miowaas nomneped- | A;= 308 A =201,1 A=12,6
HOFO CEYEHHUS, MM’

[Tonepeunas cuna npu oOpa3OBaHMH HAKIOHHOH TPEILMHSB! ONpPEAEHIACTCH 10
dopmyne
Qb,crc: Rbm b h{) .

Toria KOHTpOJibHAS HArpy3Ka, COOTBEICTBYIOIIas 00pa3OBaHMI0 HAKJIOHHOMH
TpeI.I.lPIHbI, paBHa:
Fcrc:: 2 Qb,crc , KH.

Jna toro, uroOnl yOeauThCsa, 4TO paspylucHHUE JaHHOro odpasua mpoHsonaer
10 HAKJIOHHOMY CEUYEHHIO, HEOOXOAHMO OINpEACINTh HAarpy3kd NpH paspynieHHH IO
HOPMAJILHOMY CEUYEHHIO M TIPH pa3pyLICHWH 10 HAKIOHHOMY ceuyeHH1o. Ilocne mx
CPaBHEHHSA MOXHO CI€/IaTh BBHIBOJ O NIPEATNIOaraéMOM XapakTepe pa3pyIcHHA.
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7.3.1. Pacuer no HOPMAIBLHOMY CEHECHUIO
PacueTHas cxeMa HOpMaJILHOrO CeYeHMs IIPEACTABACHA Ha pHC. 7.5.

W3 ypaBHEeHHs paBHOBECHS
Rsn As"'R-bn bX+Rsans =0

onpeAcsseTCs BLICOTA CXKATOH 30HBI OETOHA
- R.&'ﬂ AJ — RSCI'! AS
R, b ’
Ecim x> x, = £ hy, 70 BMECTO X B pacyeTe MPUMEHACTCA X,.

Uzrubaroumpit MOMERT NpH pa3pyLIeHHH MO HOPMANBHOMY CEYCHHIQ ONpepe-
NAeTCA o GopMyIie

MM.

M, = Ry As(hg -2 ) + Ry, b (g - x/2),

Paspyinaroias Harpy3ska py paspylu€HUH 110 HOPMAIBHOMY CEYCHHIO PaBHa
Fum =2M,/c, KH.

Qe A
M R,

7% T
PR . *'_/25* b:x 3 VA~
4 X
Ny R
R.A. F |ggnhs

Puc. 7.5. PacueTrHas cxeMa HOPpMAaJILHOI0 CeYECHHUS

7.3.2. Pacder no HaKIOHHOMY CE1eHMI0

s ynoOcTBa BrillOTHEHMA NTOBEPOYHOTO PacyeTa HEOOXOANMO MPEACTABHTD
pPacyeTHYIO CXEMY HAKJIOHHOIO cedecHms (puc. 7.6).

[Ipn paspymennn o0Opasiia o HAKJIOHHOMY CEYEHMIO NEPEPE3biBAKOIIAd CHAA

Oyner pasHa
QU = Qb+ QSW )

rac  Qp - Nepepe3biBapuiag ciia, BOCIpriHrMacMas OETOHOM B KOHILIE
HAKIOHHOTO CEYCHUS,
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Qb =(@,, Runbhy’/¢) 2¢,, Rynb hy,

18 Tsbxesioro 6eroHa @y, =2, @,; =06 .

Qsw - mepepe3piBaloias cuia, BOCIpUHIMAaeMas NOINepeyHoH apMary-
poit (xomyTamu), koropas onpenensercs no gopmysne Qg =qsw Co ,

30€Ch (sw - HHTEHCHBHOCTH aPMHPOBaHHA OaKK NONEPEYHBIMH CTEPKHAMMH
(xoMyTamu),

Qsw — (058 Rown Asw ) /S,

Co -~ TOPH3OHTAJIbHAaA ITPpOCKLMA HAaKJIOHHOH TPCIUIHHBI,

co = hoy(@,R,,0)/q,, , MM.
Paspyluaromas Harpy3Ka JUid HaKJIOHHOTO CEUYEHHs PaBHA
Foq=2Q,, xH.
JU1 OKOHYATEILHOrO OIpeNeICHHs XapakTepa paspyileHus obpa3na HeoOXo-

OUMO CpaBHHMTEL Benuumuel Fy, ¥ F,;. Ecmm F,, < F,n , To paspyumieHue
JOJDKHO MPON30HTH IO HAKJIOHHOMY CEUYCHHIO.

c
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Puc. 7.6. PacueTrnasi cxema 0aJIKH NnNo HAKJIOHHOMY C€4YCHHIO
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7.4. llopagox BeinoHeHHs J1aGopaTopHoii paboTel

1. IloxasaHua npuGopoB HEOGXOIMMO (GHKCHPOBATH HAa KaXKIOW CTYIEHH 3a-
TPYKEHMA M 32aHOCHTh HX B CIELIMAIBHBIH )KYPHAN UCHIBITaHU#H (pHoXeHue §).

2. Jlo Havala Harpy>XeHHs KOHCTPYKLHH HeOOXOMMMO CHATh OTCYETH 110 TeH-
30pE3HCTOpaM.

3. BenuuuHy CTYNEHH HarpyeHHs MOXHO TIPMHATH paBHO# 4 kH, a mocie
0obpa3oBaHHs TpeiMH - 2 KH.

4. Ha kaxnoi CTyneRH 3arpyKeHqA Aeaaercs Beiaepxka 5 - 10 MUH., CHUMa-
KOTCA OTCYETHI 110 NPHOOPaM U 3aHOCATCS B JKypHall, BEAETCA HabMOACHHE 3a 06pa-
30BAHHEM TPCUIHH M HX PacKpBITHEM, IENAIOTCS COOTBETCTBYIOIIHE IIOMETKH O CO-
CTOSIHHUHM KOHCTPYKIIHH.

5. 3arpyxeHHe Ganky IPOM3BOXUTCS A0 Pa3spyLICHUs, ONPEAEASIOTCA IPH3Ha-
KH pa3pyNICHHA H YCTaHABIWBACTCA, OT KAKOTO YCHIMA ITPOU3OILIO pa3pylIEHHE.

6. Ilocie oxoHYaHMS HCTIBITAHUIT GANKY ClIEyET pasrpysUTh.

7. Xapaktep 0bpa3oBaHus TpeuMH M paspynieHus obpaslia HeoBXOMUMO H30-
OpasuTs Ha cxeMe (IpuMep noKa3an Ha puc. 7.7).

8. [lanee MOXHO NPHCTYITHTH K 06PabOTKE pe3yIbTaTOB MCIIBITAHMIA,

i i
77

Puc. 7.7. Cxema 06pa3oBaHus TpewH 4 pa3pylulenus o6pa3na

7.5. O6padoTka pe3yJbTaTOB HCNLITAHHI

Tax kak TeH30pe3ucTophi OBUIM YCTAHOBIEHH! HAa GETOHE, TO Mpu 06pPaGoOTKe
PE3yIBTaTOB MCMBITAHUA HEOOXOAMMO MOJIYYHTH OTHOCHTENBHBIE AedopMaruu Ge-
TOHA B PaCTAHYTOH M CXKaTO# 30HaX. BEIYHCIeHMe 3THX BEIMYHH NPOM3BOIMTCS 110
OIIMCAaHHUIO COOTBETCTBYIOILEro pa3zesna JadopaTopHoit paboTsl Ne 2.

I[locne 06paboTKH pe3yNbTaTOB MCIBITAHMIA CTPOATCH rpaHKH 3aBHCHMOCTH
OTHOCHTENBHBIX AcPopMauuit B GeTOHE OT HAarpy3kH, yTOUHSETCS HATPy3Ka IIpH 06-
Pa3OBaHWM TPEIHH M MPH Pa3pyLICHUH, NPHHKMAas BO BHHMAHHE, YTO AedopMalyu
OeToHa pH 3TOM JOCTHraIOT NPEAEbHEIX BETHIHH (pHC. 7.8).
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Puc. 7.8. I'padpuxn nedopmanyii 6eTona pacTAHYTOH H CXKATOH 30H
7.6. CpaBHeHMe 3KCIIEPHMEHTAIbLHLIX H TEOPETHYECKHMX Pe3yJbTATOB

B 3aBepmiennu naboparopHo#t paboTEI HEOOXOAMMO CPaBHHTH PE3YJIbLTATHI,
IOJIiy4EHHBIE OIBITHBIM U TCOPETHYECKUM IMTyTAMH. DTO JAaeT BO3MOXXHOCTh CHEJIaTh
BBIBOABI U OLIEHHTb COCTOSSHUE KOHCTPYKIIUH B I1€JIOM.

[Ipn HEOOXOAMMOCTH MOXXHO AOIOJHHUTENBHO NPOBEPHTH NPOYHOCTH OETOHA
HEpaspyIIaloUMH METOOAMH U YCTAHOBUTH (PAKTHYECKHUM 1IAT XOMYTOB ITYTEM Da3-
PYILICHHS 3aLUTHOTO cJI0s O€TOHAa M BCKPBITHA apMaTypbl. Kpome 3Toro, Heobxonu-
MO OOBACHMTBH IPUYUHBI BO3MOXHBIX PACXOXKAEHHH OMNBITHBIX W TEOPETHYECKHX

PE3YJILTATOB.
Tabmuna 8.2

CpaBHeHHe IKCIIEPUMEHTAJIBHbIX H TEOPETHYECKUX MOKAZAHHH

HauMeHnOBaHuUE Teopetuu. | Dkcnepum.
MOKAa3aHuH 3HaYCHHUA | 3HaYCHHUSA BriBon
Harpy3ka npu obpazoBanHum Tpe-
mHuH, kH

Paspymaroinas Harpyska, kH

Xapaxrep pa3pyiueHus
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7.7. KonTpO/JbHbBIE BONPOCHI

ITocne o3HaKOMIIEHHS ¢ METOAMKON MNpoBencHHA nadopaToproi paboTsl CTy-
JICHT JIOJDKCH OTBETHUTH HA CIEAYIOLIHE BONPOCHL. 3TO ABNAETCA JONYCKOM IS BBI-
TIOJIHEHUA PabOTHI.
1. CdopMynupoBaTh L€k U 334244 J1a00OPAaTOPHOH pabOTEL
2. M300pa3uth cxeMy 3arpy;eHus 00pa3la u 3Mphl YCHITH, BOSHHMKAXOUIHX
B Oallke.
3. Yka3aTh, Kaky10o 30Hy OajiKky NPeJCTOMT U3y4dHuTh B JaHHOH paboTe.
4. OG0CcHOBATh CXEMY pPacCTaHOBKH IIpHOOPOB.
5. Kakue cxeMsl pa3pyieHHsa BO3MOKHBI B JaHHOM 06pasie?
6. Kakosa npupona 06pa3oBaHHd HaKIOHHBIX TPEIUHUH?
7. DakTOpBI, BIUAIOLIME HA TPEIIUHOCTONKOCTh HAKIIOHHOTQ CEYEHHS.
8. @akTOpPHI, BIUAOUIME HA MPOYHOCTH 00pasna.
9. Ilopaaox npoBeieHHs 1abopaTopHOi paboTHI.
10. C xako# 1enpio BHIOMHAETCA IOBEPOYHBIH pacuer?

IIns nonyuenus 3adera no nabopaTopso pabore HEOOXOOUMO OTBETHTL Ha
KOHTPOJIEHEIC BOIIPOCHL.

1. Onucate xapakTep paspyureHus obpasiia.

2. C noMo1b0 rpa)MKOB YTOUHHTS Harpy3Ky npu oOpa3oBaHHH TPELIKH.

3. OnpenenuTs, OT KAaKOTo YCUIIHA paspyunncs obpasen?

4. ComocTaBuTh DaHHYX J1a0OpaTOpHYIO padoTy ¢ IpeAbIyUMMH, TI¢ pas-
pYILIEHHE TIPOMCXOIUT 110 HOPMAILHOMY CEUYEHHIO, ONPeaCTHTh PA3IHYMA H CXOJCT-
Ba.

5. CnenaTh BHIBOAHI 110 Pe3yNbTaTaM UCIBITAaHUS 0Opa3ua.
6. OueHuTts 001IEe COCTOAHME KOHCTPYKUHY.

7. Hepeqncnmb I[IPUYHHBI BO3MOKHBIX pacxomem«iﬁ IKCIICPHMCHTAJIBHLIX H
TCOPETHUCCKUX PC3YyIbTaTORB.

8. Jlare peKOMeHAAalHH MO YBEJIIHUYCHHIO HECYHICH CIIOCOOHOCTH HAaKJIOHHOTO
ceueHus Oanxu.

9. OnucaTh BO3MOXHBIE CXEMBbl PA3pyLIEHHA M3ru0aeMbIX. KOHCTPYKIHH B 1I¢-
JIOM.
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8. JABOPATOPHAS PABOTA Ne 5

HM3yuyenue padoTbl xe/1€300€TOHHOM KOJIOHHBI HA JeHCTBHE
BHENEHTPEHHO NPHJIOKEHHOH HATPY3KH

ean paborbi: U3yuuTh XapakTep HanmpsaKEHHOI0 COCTOSAHUSA BHEIIEHTPEHHO
Harpy>XECHHOH XKeJIC3006TOHHOH KOJOHHEI Ha BCEX CTaJHUAX
BIUIOTE JI0 PA3PYIICHUA.

JTansl BHINOJHEHHsI 1a00paTOPHOl paboTe:

- IPOM3BECTH MOBEPOYHLIH pacueT HCIBITEIBAEMON KOHCTPYKLIYH;

- OIpEeAeNUTh IKCIEPUMEHTANBbHO Harpysky, IOpH KOTOpoH oOpa3ylorcs
TPEIUMHBI;

- 3a()UKCHPOBATh Pa3PYIIAIOMIYIO HArPY3KY U XapakTep pa3pylLICHHA;

- 3apHCOBaTh CXeMy 00pa3oBaHUs TPEIHH H pa3pyHIeHuA 00pa3na;

- TPOMU3BECTH CpPaBHECHHE TEOPETHYECKHX pE3YNLTATOB C 3KCIEPHUMEHTAJIb-
HBIMH (ONBITHBIMY );

- CHEJIaTh BBIBOJBI 10 pe3yJbTaTaM HCHBITAHUHA.

8.1. Onucanue 1a0opaTOpHOH PadOTHI M 0XKHAAEMbIH XapaKTep
pa3pylueHus

Ecnu npononpHas cuna Oyder NPHIOXKEHa IO OCH KOJIOHHBI, TO B TaKOM
JJIEMEHTE BO3HUKHYT HANpPsDKCHHUA CXKATHA, PAaBHOMEPHO paclpeAcJCHHBIE IO
BCEMY CEYCHHMIO. B 3TOM cllyyae BCS HpOJOJIbHAsA apMaTypa, PacloliOKEHHas B
KOJIOHHE, OyZeT BOCIPHHMMATh CXHMAIOIHE HaNpsxeHHs. Takoe HaNpAXKEHHOE
COCTOSHHE XapaKTepu3yeTrcs KaK OCeBOoe MM UeHTpanbHoe cxaTtHe. (Cxema
HaNpsHKCHHOTO COCTOSHHMA NpeAcTaBiIcHa Ha pHC. 8.1. O4eBHIOHO, YTO pa3pylUEeHHE
KOHCTPYKLHH NPH TAKOM 3arpy)KeHHUHM OyJEeT NMPOHUCXOJUTHL HO CXATOH 30HE, T. €.
XpYIIKO, IIPH JOCTHIXKEHUH OETOHOM M apMaTypOH HOPMAaTHUBHBIX CONPOTHBIIEHHH Ha
CKaTHeE.

Eciu xe¢ npoJONBHYI CHIIY HECKOJBKO CMECTUTP K OJHOM H3 TIpaHeH
KOJOHHBI, T. €. MNPHIOXKHTE €€ C HEOONBIIMM JKCUEHTPHCUTETOM, TO DIIIOpa
HanpsbDKeHUH B OeToHe Oyaer HepaBHOMEpHas. Haubompiune HanpspKeHUs
BO3HHMKAIOT Y TOH rpaHH, BOJM3H KOTOpPOH TPHIOKEHA HOpMalbHas cwia. Y
NPOTHBOIOJIOXXHOH  TpaHH -  HanpsDKEHUS — HAaMMEHbUIME.  AHAJIOTMYHO
pacnpencicHbl HanpsHKEHHS W B apMartype. JTO HAIPsHKECHHOE COCTOSHUE
XapaKTepHO IS BHEUCHTPEHHO CXATBIX 3MEMEHTOB ¢ MANBIMH 3KCUEHTPUCUTETAMM.
Cxema HampsHXKCHHOTO COCTOSHHMS 3JIEMEHTa NPEACTaBlIcHa Ha puc. 8.2. Paspyiienue
TAKMX KOHCTPYKUMI mOpou30iaeT mno Haubonee CXaToll TrpaHM, Xapakrep
pa3pyILICHUA XPYNKHI.

[Ipn yBenHuUEeHMM JKCHEHTPHCUTETA NPUIOKEHHs IPOAOJIBHON CHIIEBI
NPOMCXOAHT YBEJIMYEHUE CXKHUMAIOWMX HAIpAKEHHMH BOIM3H TOUKH NPUIOKCHMSA
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HArpy3kd. B 3ToM ciyyae CKaThlM 3JIEMEHT MOABEPraeTcsa NMPOAONBHOMY H3ruoy,
4TO IMPUBEAET K YBENMYECHHK JKCLeHTpucHTeTa. B pesynabrate 3TOoro vy
[IPOTHBOIOJOXHOH TIPaHH KOJOHHBI BO3HMKHYT PacTATHBAIOWUME HaNpsKCHUA,
KOTOPBIC MNpPUBCAYT K 00pa3oBaHHUIO HOPMAILHBIX (MONEPEYHBIX) TPEIHH.
ApMarypa B JaHHOM cly4ae OyzeT BOCHPHMHHMMATh pacCTATHBAIOLIHME HIIH
CXUMAIOUIUEC HANPsDKCHUST B COOTBETCTBUH C TOU 30HOH, B KOTOpOH OHa
pacnoioxeHa. Taxoe HaNpsHKEHHOE COCTOSHME XapaKTepPHO ULA BHEUEHTPEHHO
CKATBIX 3JIEMEHTOB ¢ OonbmIMMM 3KclieHTpUcuTeTaMH. (CxeMa HanpsuKeHHOro
COCTOSIHHS M CXE€Ma pa3pyLLUCHUS NPEACTaBICHBI Ha pUC. 8.3.

HanpsxkeHHO€  COCTOSHHE TAaKWMX  JJEMEHTOB MOXHO  CPaBHHTh C
U3rn0aeMbIMH KOHCTPYKIUAMM. PaspyumieHHe HMX MOXET NMPOUCXOAUTH JUbO no
C)KaToM IpaHH ¢ pa3apobneHueM OeToHa, NTHOO MO PAcTAHYTOM 30HE. XapakTep
pPaspyLICHHUA 3aBUCUT OT BEITUUNHBI IKCLIEHTPHCHUTETA H KOAHUYECTBA YCTAHOBJICHHOU
B KOHCTPYKIIHH apMaTypHl.

B nmanxo#n mabGoparopHoil paboTe MNpeanosnaracTcs NPOBOAUTL HCHBITAaHHA
KOJIOHHBI, 3arpy>X€HHOH BHEUEHTPCHHOH HOPMAJIbHOH CHJIOH, MPHIOKECHHON C
OONBIINM IKCIEHTPUCUTETOM. [Ipu3Haku pa3pyuieHUs JaHHOH KOHCTPYKIUHA TaKue
e, KaK ¥ U3ru0aeMpIX JJICMEHTOB.
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Puc. 8.1. Cxema HanpsizKeHHOTO COCTOSTHMS KOJIOHHBI IIPH 0CEBOM
CKATHH H XapaKTep PA3PYLIEHHS KOHCTPYKUHH
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Puc. 8.2. CxeMa HaNpAKEeHHOI0 COCTOSIHKSI M XapaKTep pa3pyuleHHus
BHEHICHTPEHHO HAFPY/KEHHOI'0 JIeMEHTA C MAJBIMH
IKCHEHTPHCHTETAMH
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Puc. 8.3. Cxema HanpsikeHHOro coCTOSHUA M XapaKTep pa3pyuleHus

BHEUECHTPEHHO CXKATBIX dJIEMEHTOB ¢ 00JbIIHMH
IKCHEHTPHCHTETAMH
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8.2. KoscTpyKins onplTHOro odpasua

Hnsa npoBeneHHs MCNBITAHUN NMPHHATA KOJMOHHA AnMHOM 1000 MM, pasmepsl
NONEPEYHOro CCUCHUA: wupuHa - 60 MM, BpicoTa ceueHus - 120 mM. Kononna
apMUPOBaHA OJHHM KapKacOM, COCTOSIIHMM M3 CHAapeHHBIX TIPOJAOIBHBIX H
nomnepeyuHpiX crepkHen. Kapkac ycTaHOBIEH B cepenuHe KOnoHHHL. IlpoaonsHas
apMmaTrypa, pacIlojioKCHHasA B pacTAHYTOU 30HE - 2@ 10A-1I, npononbHasd cxaTas
apMmarypa - 2 6A-11. Ilonepeunas apmaTypa BbINONHEHA U3 cTepxkHed 4Bp-1.
KoHCTpyKkius KOIOHHBI NIpeACTaBNCHA Ha puc. 8.4.
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Puc. 8.4. Koncrpykuus onsiTHoro o6pasua

8.3. Cxema 3arpyxkenus odpa3iia K cxemMa pacCTaHOBKH Npu6opoB
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[Tpu MCnbITAaHUM KOMOHHBI HCNONbL3YyeTCs yYeTanoBKa 2. Obpa3ell 3arpyxaerci
NpONOJbHOA CWIOH, NPHICKEHHOH IO rpaHd KOJIOHHBL Takoe pacrnosoXeHHe
Harpy3k¥ COOTBETCTBYET CXeME OONBIINX 3KCHEHTPUCUTETOB.

Tax xax HanpPs>KEHHOE COCTOSHKE JAaHHOIO 00pa3ia CXOJHO C M3rHOaEMBIMH
JIEMEHTAMH, TO M CXE€Ma pacCTaHOBKH npubopoB Oyner anamorumunoit. I[lpm
UCIBITAHHH KOJIOHHBI HeOOXOOMMO M3MEpATh Ae(pOpMaLMH B CKaTOM OeTOHE U B
pactaHyToH apmarype. [loatomy Ttensopesucrop T1  ycranaBiuBaeTcd Ha
apMmatype, a T2 Ha cxaTroM OeroHe. CxeMa 3arpy>KeHHss M CX€Ma pacCTaHOBKH
1pubopoB npeacTaBicHa Ha pUc. 8.5.

N

ey

e

Puc. 8.5. Cxema 3arpyxeHusi KOJIOHHBbI H CX€MAa PACCTAHOBKH

npudopos
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8.4. IloBepo4HbIH pacueT KOJOHHBbI

IToBepouHBIH pacder 3aKIIOYaeTCs B ONPEACTICHHM TMPOAOIBHOH CHIIBL,
COOTBETCTBYIOLIEH pa3spyLICHHIO KOJIOHHBI.
beron knacca B15, U3 koTOpOro M3roToBieHa KONOHHA, HMEET CIENYIOHIHE
MPOYHOCTHHIE XaPaKTEPUCTHKH
pacyeTHOE CONPOTHBIEHHE OETOHA Ha CXKATHE Ry, = 8,5 Mlla;
Ha pacTskeHue Ry = 0,75 Mlla;
HOPMAaTHBHOE COnpoTHBiIcHHE OeToHa Ha cxaTtHe Ry, = 11,0 Milla;
Ha pacTskeHHE Ry, = 1,15 Mlla.

[IpononbHas apMarypa kinacca A-111, umeromias:
HOPMAaTHBHOE CONIPOTHBIECHHUE Ha pacTsukeHHe Ry, = 390 MIla;
MOZYJIb YIIPYTOCTH apMaTypH E, =20x10° MIla.

[TpencraBUM pacueTHYIO cXeMy KONOHHBI (pHC. 8.6). IIpH 3KCUEHTpHCHTETE,
pPaBHBEIM TMOJIOBHHE BBICOTHI CEYCHMA, OLHA IpaHb 3JE€MEHTa OyJaeT BOCIIPUHUMATH
CKUMAIOIIUE HANPSAKEHHUA, ApyTras - paCTATHBAIOLIHE.

B 3aBHCHMOCTH OT apMHPOBAHUA KOJIOHHBI Pa3pyLICHHUE €€ MOXET ITPOU30MTH
KaK IO CXKaTOM, TaK U MO pacTAHYTOH 30HE. [IJis yTOUHEHHS XapaKTepa pa3pyLICHHUs
oOpa3nia HEOOXOMUMO BBIYHCIMTb BBICOTY CXKaTOH 30HBI M CpPaBHUTL €€ C
IpelebHON BEIHYNHOM.

BricoTa cxartoit 30Hb1 O€TOHA NIPU pa3pyLIEHHU KOJOHHEI ONpENENaeTCA
U3 YCIOBHA IPOYHOCTH IO H3rHbaruieMy MOMEHTY, T. €. CyMMa MOMEHTOB
OTHOCHTEIBHO JTUHUH ACHCTBUA MPOJOIBHON CHIIBI JOKHA PABHATHCA HYIIIO.

(Rbnbxz)/2+Rsans e,'Rsn Asezos
OTKyna X = ,/[2(}2”Ase—RmA;e')]/Rb"b.

CpaBHuBasd BenuMYMHHI X H X, = 0,67 hy , ycranaBnmuBaeM, 4TO IIpH
MCNIBITAHHH OXHAACTCA pa3pylieHHE KOJIOHHBI IO CXAaToM 30He (X > X,).
KonTponsHas paspyluaromas Harpy3ka Oyaer pasHa

1:u = Rbnbxr + Rsans - RsnAs s KH.
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Puc. 8.6. Pacuernasi cxeMa KOJIOHHBI
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8.5. Ilopsinox npoBeaenusn 1adbopaTopHoH padoTh

1. Ilokaszanus npuOOpPOB HEOOXOAMMO (UKCHPOBATH Ha KaXIOM CTYIEHH
3arpy>KEHUA M 3aHOCUTDH UX B CIICIIUAJIBHBIN XXYpHaR HCIBITAHUH (NIpUITOXKeHHE 8).

2. Jlo Hayaja HarpyXeHHs KOHCTPYKLUHHM HEOOXOIUMO CHATH OTCHUETHI IO
TEH30PE3UCTOPaM.

3. BennuuHy CTYNIEHH Harpy>XeHUS MOYKHO HPHHATH paBHOM 4 kH.

4. Ha xaxpaoW CTyIlleHH 3arpyXeHWs HAejaeTcs BuAepxkkKa 5 - 10 MuH.,
CHHMAIOTCSl OTCUETHI 110 NpUOOpaM U 3aHOCATCA B XKYPHAI, BeleTcs HabnoaeHue 3a
oOpa3oBaHHEM TPEIIWH K UX PACKPHITHEM, NENAIOTCS COOTBETCTBYIOLIUE ITIOMETKH O
COCTOAHMH KOHCTPYKLIMH.

5. 3arpy)xeHue KOJOHHBI IIPOM3BOJMTCH [0 pa3pylUICHHUA, ONPEAEIAIOTCA
IPHU3HAKH Pa3pylICHHUS.

6. [lociie okoOHYaHMs UCIILITAHHHA KOJIOHHY CIEAYET pa3rpy3uTh.

7. Xapakrep oOpa3oBaHus TpELWMH W paspylleHHs obpasua Heobxoaumo
H300pa3uTh Ha cxeMe (IIpUMeEp HoKa3aH Ha puc. 8.7).

8. Jlanee MOXKHO MPHUCTYIIHTh K 00padOTKe pe3yIbTATOB UCIBITAHHUH.

N

Puc. 8.7. Cxema oGpa3zoBanns TpeluH M pa3pyumieHust 00pa3ua
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8.6. O0paboTka pe3yIbTaToOB HCNBLITAHHM

Tak xax TeH30pe3HCTOpEI ObLIM YCTaHOBJIEHB Ha OETOHEe ¥ Ha apMaType, TO
IIpH 006paboTKe pe3yNbTATOB MCIMEBITAHWUH HEOOXOMMMO IOJYYHTh OTHOCHTEIBLHBIC
nedopmanyu 6€TOHA B CXKAaTOH 30HE H HANpPSHKEHHS B apMaType. BerauclieHue 3Tux
BEJIMYMH NPOU3BOAUTCA MO ONHCAHHUIO COOTBETCTBYIOLLETO paszjacna nabopatopHOH
paborer Ne 1.

[locne 06paboTku pe3ynbTaToOB UCIBITAHUH CTPOATCA TpadUKH 3aBHCUMOCTH
OTHOCUTENBbHBIX AchopMalud B O€TOHE M HanpsHKEHHH B apmarype OT Harpysku
(puc. 8.8; 8.9), yrouHserca Harpy3ka npu oO6pazoBaHUM TPEILIMH U MPH pa3pyLICHHH,

[IPYHUMAETCA BO BHEMaHHE, YTO nedopmaiinu OETOHA IIPH 3TOM MOIYT JOCTUTHYTH
IpeNeabHBIX BETUYHH.

8.7. CpaBHeHHe IKCIIEPUMEHTAJBHBIX M TEOPETHYECKHX
pe3yJbTATOB

B 3aBepmieHuun snabopatopHodi paGoTsl HEOOXOOUMO CpPaBHHTH PE3YILTATHI,
MOJYYEHHBIE ONBITHHIM M TEOPETHUCCKUM TnyreM (tabm. 8.1). IJT10 naer
BO3MOXXHOCTB CHAEJIATh BRIBOABI X OLIEHUTH COCTOSIHUE KOHCTPYKIHMH B LIEJIOM.

[Tpy HEO6XOAMMOCTH MOXHO JOMOJHUTENIBHO MPOBEPUTH NPOYHOCTh OETOHA
HEepa3pyLIalIMMH METOAAMH M YCTAaHOBHTH (DAKTHYECKHH 1Iar XOMYTOB IYTEM
paspyleHHs 3allMTHOroO cnos OeToHa M BCKphITHA apMarypel. Kpome aroro,
HEOOX0OUMO OOBACHUTL IPUYHHBI BO3MOXXHBIX pacXOKACHHH ONBITHBIX H
TEOPETHYECKHX PE3YJILTATOB.

Tadbmnna 8.1

CpaBHeHRHE IKCNIEPHMEHTAJIBLHBIX H TEOPEeTHYECKHX NOKA3aHUH

HaumeHoBaHue Teopernu. | Okcniepum.
NIOKa3aHUM 3HAUYCHHUSA 3HayYeHUd Brisoj
Harpyska npu  oOpasoBaHuM
TpelnnH, kKH

Pazpyinaromas Harpyska, kH

XapakTtep paspyLICHHUA
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8. 8. KeHTpONLHBIC BONPOCHI

[lepen HavanoMm BEMONHEHMS JabopaTopHOM  paboTel  HEOOXOMMMO
IIPaBUIILHO OTBETHUTH Ha CIIENYIONIHE BOTIPOCH:

1. Chopmynupyiite ueap nabopaTopHoi paboTsI.

2. KakoBa cxema 3arpy>XeHus KOJIOHHBI?

3. O60CcHOBATH CXEMY PacCTaHOBKH NMPUOOPOB.

4. KakoB oxuHaeMblii XxapakTep pa3pylieHus odpasua?

5. [IpogeMoOHCTpUPYHTE CHATHE OTCUYETOB I10 MPHOOpaM.

6. KaxoB nopaaok BHIONHEHMS AaHHOU nabopaTtopHoi paboThi?

Jiis monydeHus 3adeta no nabopatopHoit pabote HeoOXOAMMO OTBETUTH HA
KOHTPOJIBHBIE BOIIPOCHI:

1. HazoBnTe GakTophl, BAUAIOMINE Ha IPOYHOCTh KOJOHHHI.

2. KakoB xapakrep paspyuieHus KOJIOHHBI?

3. O6pscHHTE CXEMY pa3pyIIEHUs KOJIOHHEI.

4. ITogTBepauTe (paKTUUSCKUH XapakTep pa3pylueHHs KOJIOHHBI C MOMOLIBIO
nokasarenei npudopos Wi rpapukos aedopmannii OeToOHA M apMaTyPhI.

5. Kakoii MOXHO CZI€JIaTh BBIBOZ O TPEIMHOCTOUKOCTH 00pa3na?

6. Kakoi BBIBOJ MOXHO CAENATh O IPOYHOCTH KOJIOHHBI?

7. KaxoBo 6b110 051 NOBEAEHNE KOHCTPYKIUH IPH LIEHTPAIBEHOM CXKAaTHH?

8. IlpoBeauTe aHANOTMI0 Pa3spyIUCHHA BHCUCHTPECHHO CXKAaTOH KOJIOHHBI €
paspylenuem n3rubaemoit 6ankwu. |
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9. JABOPATOPHASA PABOTA Ne6

H3yyenue paboThl NpeABaApPUTEILHO HANPSKEHHOH
XKeJ1e300eTOHHOH 0ankH

Ileas padoThI: U3ydYEHHE BIUAHUA NPEABAPHTEIILHOTO HATIPSHKECHHS Ha
TPEIIHHOCTOMKOCTh H NPOTHObI KOHCTPYKIMH.

JTansl BbINOJHEHHS JabopaTopHoii paGoThi:

- H3y4eHHE CIOCOOOB NPeJBaPUTENBLHOTO HANIPSXKEHUA KOHCTPYKIHI;

- CPaBHEHHC HaNpPSXKCHHOTO COCTOSIHHA OOBIYHON (HeHampsAraeMo#) KOHCT-
PYKLIHH H NPEABAPUTEILHO HANIPAKECHHOH;

- HpPOBERCHHUE HCIBITAHHH KOHCTPYKUMH Oe3 MpeaBapHTENsHOrO Hamps-
XKCHUA,;

- TIPOBEAEHHE UCIMBITaHUH OasKy IOcie COo3JaHMs B HEH Ipe/BapHTENbHBIX
HaIPKCHAM;

- MOCTpOCHHE I'pa)MKOB NMPOrubOB U IIHMPHHEI PACKPHITHA TPEUIMH M0 pe-
3yAbTaTaM KaXXIbIX UCIILITaHM,

- CPABHEHHE PE3YIbTATOB UCIIBITAHUH;

- CIENaTh BHIBOJBI O BIMAHHH MPEABAPHUTEABHOIO HANPSHKEHHA Ha TPEIHO-
CTOMKOCTb U NPOTrMOBI KOHCTPYKIIMH.

9.1. Onmucanne nabopaTopHoi padoThl

CyIeCTBEHHBIM HENOCTATKOM JKENE300CTOHHBIX KOHCTPYKIHH SBISCTICH
panHee 00pa3oBaHHe TPEUIMH. 3aTOPMO3UTh TMPOoLECC 00pa3oBaHHA TPEUIHH MOKHO
NyTeM CO3JAHHUSA B OETOHE PACTAHYTOW 30HBI CKUMAKOIMX HAMPAXKCHHH. ITO OCy-
IICCTBIIAETCA 3a CUET NPEABAapUTENLHOTO HANPSKEHUS apMaTypsl. B pesyarstare ato-
I'0 B KOHCTPYKIIMH BO3HUKAET HAIPIKEHHOE COCTOAHHE N0 NPHIOKEHHNA Harpy3Kku M
TaKas KOHCTPYKIHA HAa3bIBACTCA NIPEABAPHUTEILHO HANPSHKCHHOM,

CymecTtByeT ABa crnocoba co3laHus NPEABAPHTENBHOTO HANPsXKEHUs: HATA-
KECHHE apMaTyphl Ha YIIOpBI M HaTsxkeHHEe Ha OeToH. Tak kak B JJaHHO#H nabopaTop-
HO# paboTe NpUMEHAeTCa Criocob HaTsKEHUS apMaTyphl Ha OETOH, TO pacCMOTPHUM
ero 6onee noapoOHO.

IlepBBIM 3TanoM IpH 3TOM CnocoOe HATsHkeHHA ABJIgercd OETOHHpOBaHUE
KOHCTPYKIIHH, B KOTOPO# OCTaBJIEH KaHal ang apMaryps! (puc. 9.1, a). IIpu moctu-
XEHHUH OETOHOM NPOYHOCTH HEe MeHee 50% OT IPOEKTHOHM NPOH3BOJAMTCH HaTAXe-
HUE apMaTrypel. [lns 3TOro ee NponycKalT B KaHAN, HaJeXHO aHKEPYIOT C OQHOro
KOHLIA, 3aT€M HATATHBAIOT CTEPKEHb MEXAHHYECKHM CIIOCOOOM H NMPOU3BOIAT aHKE-
POBKY apMaTyphl ¢ Ipyroro KoHua. B pesynsrare 3T0ro B apMaType BO3HHUKAIOT pac-
TATUBAKOIINE HanpsxeHud nopaaka 0.8 Ry, (puc. 9.1, 6).

[Tocne aHKEpOBKH apMaTyphl IPOHCXOAMT Iiepejiada HANPsDKCHUM ¢ apMaTy-
pPBl Ha OETOH, T.€. apMaTypHBIA CTEpxKeHb DyIeT CTpeMUTHCA BEPHYTHCS K NEpBOHA-
YaJIbHOMY COCTOSIHHIO, HO 3TOMY MNpPENATCTBYeT OETOH B KOTOPOM TNOABATCA CXKH-
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MAalOIHE HAIPAKEHUA. 3a CUET TOro, UTO apMarypa pachojioeHa B HHKHEH 30HE,
HallpsO>KEHHS B O€TOHE pacIpeaeNaTcs HEPABHOMEDPHO 10 CEYCHHIO: MAKCHMAJIbHBIE
Hanps>KeHuss OyIyT UMETh MECTO HAa YPOBHE IPEABAPHTENBHO HANPSHKEHHOM apma-
TYpbl, @ B BEpXHEH 30HE OyAYyT CXHUMaIOIIME HANpPMHKEHHS MCHBLUICH BENUYHHEL.
KpoMe 3TOro, B KOHCTPYKILMHM BO3HHUKHET OOpaTHLIH mporu® mian BeITMO  (pHC.
9.1,8). Takum 00pa3oM, B O€TOHE CO3LAIOTCA HANPSHKEHHA IPOTHBOIIOIOXHBIE TEM,
KOTOPBIE OKHAAIOTCA TIPU HATPY>KCHHH KOHCTPYKLMH.

B npouecce co3naHHs NpeaBapHTEILHOTO HaNpsKEHHs B KOHCTPYKLHH He-
00XOIMMO OCYHICCTBIATH KOHTPOJIb 32 HATsHKEHHEM apMaTypel. CylLIecTBYeT He-
CKOJIBKO CIIOCOOOB KOHTPOJIA YCHIHS HaTSHKEHUS apMaTyphl. Bce OHH HOJDKHBI OTBE-
qaTh TpeboBanusam I'OCT 22362-77 «KoHCTpyKLMH xene300eToHHbIE. METOOB U3-
MEPEHHs CUJIbl HATSHKEHUS apMaTyph».

Haub6onee pacnpocTpaHeHHBIMH CITIOCOOAMH ABIAKOTCH: H3MEPEHHE CHIIBI Ha-
TSHKEHUS apMaTyphl 10 MOKa3aHUAM JHHAMOMETPa, [0 MaHOMETPa, 10 BeIMYMHE Y-
JIMHEHHS apMaTypbl, METOJ IIONEPEHHON OTTAXKKHU, YACTOTHBIN METOA H T.II.

[1pu npoBeneHnu naHHON mMabopaTopHON paboTHl M3MEPEHUE CHUJIBI HaTsKe-
HHUS apMaTyphbl OCYIIECTBIISIETCA MO BEIMUHHE €€ YIUtnHeHus. JJaHHBIH MeTOd OCHO-
BaH Ha 3aBUCUMOCTH BEJIMYHHBI YJJIMHEHHS apMaTypPhl OT HAIIPSIKEHHH, DTOT METOL,
cornacHo 'OCTy, npuMeHSeTCA B COYETAHUHU C APYTUMH YKa3aHHBIMM METOIAaMH, B
ABHHOM CAyHae COBMECTHO ¢ METOAGM KOHTPOJIA 110 JHHAMOMETPY.

[ns co3naHus MpEIBapUTENBHOTO HANpSOKEHUS B apMaType HCHONB3YETCA
3JIEKTPOMEXAHHYECKOE HATHKHOE YCTpoHcTBO. M3MepeHHe cunbl HATsHKEHHS KOH-
TPONUPYETCA MO NOKAa3aHUAM MHIHUKATOPA, YCTAHOBACHHOTO HAa apMaType.
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Puc. 9.1. Co3zpanue npeaBaApHTEIBHBIX HANPSKEHHH B KOHCTPYKIMH
CIOco00M HATHAXKEHHSA ApMATYpPbI HA DETOH:
a -9ITan 0ETOHHPOBAHHSA KOHCTPYKIUM;
0 - HaTsAXeHHe H AHKepPOBKAa AapMATYPhl;
B - HAIPAXKEHHOE COCTOAHHE KOHCTPYKIMH I10C/Ie [Iepeaa
HANPRAKEHHH ¢ apMaTypb! Ha 0eTOH
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Ecnu nanee npousBecTH cpaBHeHHE paboThl OOBIYHON KOHCTPYKIIMH U NPE/I-
BAPUTEIFHO HANPSHKCHHON IPHU OJMHAKOBOM HArpy3ke, TO IIONYyYHTCS Cleayromas
kaptuHa. icxonHselie cocTosHus ux OyayT paznuuneiIMH  (puc. 9.2, a ; puc. 9.3, a) #
3TO OKa)KET BJIIMAHME Ha pabOTy KOHCTPYKLMH Ha BCEM IPOTAKEHUH 3arpyKEHHUS.

[Ipn npuIOKEHNH HE3HAUYUTENBHOH 0 BEJIHYHUHE HArpy3KH B OOBIYHON KOH-
CTPYKLUMH HaOII0HaeTCs I0sABICHHE HOPMAIBHBIX TPELWHH U IIPOrudoB (puc.
9.2, 6). B npennanps>X€HHON KOHCTPYKLHMH IPH TAKOH >X€ HarpysKe TIpou30HIeT
KOMIIEHCALMA CKUMaKOUINX HANpsXKCHHM B OCTOHE HU)KHEH 30HBI U NOTAIICHUE BBI-
ruda WK NOosBUTCA HE3HAYMTENbHBIN nIporub (puc. 9.3, 0).

[ipn manpHENIIEM HArpyKE€HUHU KOHCTPYKLUHUH B OOBIYHOM KOHCTPYKUMH NPO-
HCXOJNUT HapacTaHue Nporuda u yBeIHYEHHE IUHPHUHBI PACKPBITUA TPELIUH (puc.
0.2, B), B KOHCTPYKUHH C IPCABAPUTENBHBIM HAMNPAKCHUEM IOABATCH TPEIUUHBI H
Oyner 3amereH nporud (puc. 9.3, B).

Ecnu cHOBa yBENWYHUTH HArpy3Ky, TO LIMPHHA PACKPBITHS TPELIMH B OOBIU-
HOM KOHCTPYKIIMH MOXET AOCTHUUD NpeaenbHol BenuuuHbl 0,3 MM u nporud O6yner
Onu30K K npenensHoMy (puc. 9.2, 1), T.€. KOHCTPYKLHA JOCTHUTHET NPEACIbHOrO CO-
CTOSIHHA BTOPOH IPyIIIBl M NEPEeCTaHET OTBEYATH IKCIUTYATAIHOHHBIM TpeOOBaHUAM.
B npeananpsbxeHHOH KOHCTPYKIHHM IIHPHHA TPEMIMH M NPOTrHOBI OyIyT 3HAYHTEIb-
HO MEHBIIIE, YeM B OOBIYHOM M HE JOCTUTHYT NMpeAeabHbIX 3HaUCHUH (puc. 9.3, r).

Hns toro, 4rodnl NnpeaHanpsmHKeHHast KOHCTPYKLHUS NOCTHIJIA TNPEAC/IbHOIO
COCTOAHHS BTOpOM rpynmbl (IIMpHHA packpeiThs TpemuH 0,3 MM wmm nporuba
1/200 mponera), HeOOXOAMMO NPHIOKUTH elle O0abpLIYI0 HArpy3ky (puc. 9.3, n).
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Puc. 9.2. HanpakenHoe cocTOAHNE O0BIYHOH (HEeHANPSKEHHOH)
fajikH oA HArpy3KoM

97



Puc. 9.3. Hanps:KeHHOe COCTOSTHHE NPEeABAPHTENRHO HANPRKCHHOH
fakH Mo HATPY3KOH
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Cocras naboparopnoii paborni: JlanHas nabopatopHas paborta mIpoBOIUT-
ca 06e3 pa3pyueHus obpasua. BeinonHenue paboThl npeanonaraeTca B ABa Jramna.

Ha nepBoM a3Tane 3arpyaeTcs HEHANPS)KCHHAsA KOHCTPYKUHUA O IUAPHHEL
packpbITusa Tpewnd 0,3 MM, 3aTeM Oaska pasrpyxaercs.

Ha BropoM stame co3zaiorci NpeABapUTENbHEIE HANIPKEHHA B apMarype H
CHOBA 3arpyXaercs KOHCTPYKUuUA g0 TpeluH B 0,3 MM. 3aTeM IpOU3BOAMTCA CpaB-
HEHHUE PE3YNbTATOB HCIILITAHUH U 1CIAI0TCA BHIBOJIEL.

9.2. O3HaKOMJIeHHE ¢ KOHCTPYKIHEH 00pa3ua u BLIOOP cXeMbI
PacCTaAaHOBKH H3MEPHTENbLHLIX IIPpHOOpOB

[IpeaBapurensHOo HanpskeHHad Oanka uMmeer mHy 2000 MM, BBICOTY ITO-
nepeyHoro ceueHus - 200 MM, mmmpuny - 120 MMm. B kadectBe npeaHanpspxeHHOM
apMaTypbl NMPUMEHAETCH BBICOKONpPOYHAs [POBONOKA JUAMETPOM &5 MM, Kiacca
Bp - 11. Apmarypa pacnionaraercs B CKBO3HOM KaHayie, Kpome 3TOT0, MpHONOPHBIE
YY9aCTKU apMHPOBAHBI XOMYTaMHU H NMPOAOCILHON HEHanpsKeHHo#M apMatypoil. KoH-
CTPYKUHA Oasiky pelcTaBleHa Ha pyc. 9.4.

HcnpiTanne jaHHOM KOHCTPYKIIMH TIPOM3BOOWTCA Ha ycranoske 3. Ilpu uc-
NBITAHMH KOHCTPYKILIMK U B COOTBETCTBHH C HENBIO 1abopaTOpHOI paboThl HEOOXO-
JMMO KOHTPOJMPOBATEH MPOrU® W INUPHHY PacKphITHA TPEUIUH. B CBA3HM C 3THUM U
IIPUHATA CXeMa pacCTaHOBKU npubopor. s U3MepeHHd nporuda NnpearonaracTcs
HCITOJIB30BaTh NMPOrHbOMeEp, YCTaHOBIEHHBIN B cepeuHe npoiera. U3mepenune niu-
PHHBI PACKPBITHA TPEIUWH OyIeT mpOoM3BOAUTHCA HHAMKaTopoM H-1, uMmerommm
6aszy 200 mm. [Ins m3MepeHus ycHIMA HaTDKEHHS apMaTypbl H Harpysku, Aeicr-
BYKOIICH Ha OaliKy, TaKXe IMPEANONaracTcs UCnoiib3oBaTh UHAUKATOpHI U-2 u U-3.
CxeMa pacCTaHOBKH IIPpHOOPOB NpEACTaBIEHa Ha pHC. 9.5.
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9.3. lopsinok BLITOJHEHHS J1A00paTOpHOii padoThl

Pe3yasTaThl UCMBITAHUN KOHCTPYKUMHM HEOOXOMMMO 3aHOCHUTH B CHEUHalib-

HBIH >xypHan (npunoxkeHue 9). Ha xaxjaol CTyneHH 3arpyXeHus CHHMaOTCA OTCYe-
THI 110 IPOTHOOMEDY.

1 ’Tamn:

- CHaTB OTCYET NO Iporubomepy.

- 3arpy3uTh KOHCTPYKIHIO N0 oOpa3oBaHus TpeliuH (IIHpHHA PACKPHITHS
0,05 MM), ompenenuTh HarpysKy.

- [Ipounzsectu 3arpyxxenue 10 TpeuH B 0,1 MM, U3MEpHTH Harpy3Ky.

- 3arpy3uTh 00 TpeiuMH B 0,2 MM H M3MEPUTH KOHTPOJIHPYEMBIC BEIHYHUHEI.

- 3arpy3uTh 4O WUPHHBL TpevH B 0,3 MM , OIPEENUTD HATPY3KY.

- Pasrpy3uTe KOHCTPYKIIHIO.

11 3Tan:

- CHATB OTCHET 11O ITporudomepy.

- Ilpon3Becty HaTsKEHHME apMaTyphl (CO3IaTh NpeABapUTENBHBIE HAmpsi-
AKEHUA).

- 3arpy3uTh KOHCTPYKLUHMIO OO 00pa3oBaHUA TpeumdH (IMpHHA PACKPBITHA
0,05 MM), onpenenuTs HarpysKy.

- [IpousBecTu 3arpyskenue ao TpemvH B 0,1 MM, H3MepUTH Harpy3Ky.

- 3arpy3uTh 00pa3ell Harpy3koi, mpy KOTOpod TpemmHbBl Ha 1 3Tane GbUIH
0,3 MM.

- 3arpy3uTh KOHCTPYKIHIO 0 TpeiluH B (0,3 MM, onpeie/TMTh Harpy3Ky.

- Pasrpy3uTs obpa3zen.

- CHATh NIpeBapUTENALHBIC HANPAXKEHUS C apMATYPB.

- IIpucTtynuts Kk 06paboTKe pe3ynbTATOB HCHBITAHMI.

9.4, O0paboTKa pe3ybTATOB HCIILITAHUH

ITocne npoBeenus HCIBITAHUH OaKH HeoOXoaumo o6paboTaTh pe3ynbTaThl.
Jlns 3TOro HaXOAMTCS Pa3sHOCTH OTCYETOB IO NMPOTHOOMEPY W NMEPEBOJUTCH B MHII-
JTUMETPHl IyTEM IEPEHOCA 3aNATOH Ha ABa 3HaKa BiAEBo. Jlarnee HeoOXOAMMO mMoO-

CTPOUTH rpa¥KH NporvOOB M UTUPHUHBI PACKPHITUS TPEUIMH M0 KAXIOMY 3Tay HC-
neITaHHl (puc. 9.6 n 9.7).
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Puc. 9.7. I'padux 3aBHCHMOCTH IIHPHHLI PACKPLITHSI TPEILIIHH
OT HArPY3KH IO Ka3KAOMY 3TANY HCOLITAHHH
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9.5. CpaBHeHHe pe3y/ibTATOB MCILITAHUH OOLIYHOH
H NpeABAPUTEIBLHO HANPSKeHHON 0aliok

HeobOxonumo cpaBHMTH HarpysKy npH oOpa3OBaHHMH TDPEIIMH H IIPOTHOBI

KOHCTPYKIHMH IIPH OAMHAKOBOM Harpyske. CpaBHeHUE YAOOHO NPOU3BOAUTHL B Tad-
JIMYHOH (opMe.

Tabmuiza 10.1

CpaBHenHe pe3y/jibTaTOB HCHbITaHHH Gaiku mo 1 v 11 3ranam

HaumenoBaHue OObIyHas [Tpeananp.
MOKa3aRuii Oayka oanka
1 aTan 11 sran Brison

Harpyska npum  oOpazoBanuM
TpelMH (IUMpHMHA  pPaACKpPBLITUS
TpemuH - 0,05 mMm), xH
Harpyzka, npu koTopoit mixpuHa
pacKpheITUS TpeluH paBHa 0,3 MM
[Iporu6 Oanku, COOTBET-
CTBYIOIIHM Harpyske Ha 4-il u 8-if
CTYHEHAX 3arpy>XeHus (Ipu KOTO-
poH MIMpHWHA TPEUIHH B OOBIYHOH
banke paena 0,3 mm), xH
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9.6. KonTpoJsbHbie BOIPOCHI

Bonpocsl, Ha kOTOpEIE CTYIOEHT AOMKEH OTBETHTH AO IIpOBEeACHHs Nabopa-
TOpHOU paboThI:

1. KakoBa uens saboparopHoi pabotsi?

2. CiocoObI co3aHus NPEABApUTENLHOIO HANIPAXKEHHA.

3. Kako#i criocob co3maHus npelBapUTENbHBIX HAlPAXKEHUH HUCTHOJIB3YETCA B
JaHHOM naboparopHoi paborte?

4. KakoBbl 3Tanbl U3rOTOBICHHA NPEAHANPAXKEHHON KOHCTPYKLUHU IpPH Ha-
TSOKCHMH apMaTypsl Ha O€TOH?

5. Kakue HanpspkeHHs BO3HHKAIOT B KOHCTPYKIMH MOCJE NEpeaadu Harps-
XKEHHH ¢ apMaTyphl HA 6€ToH?

6. C xakol LeNb0 CO3MAKTCA TPEABAPUTEIBHBIC HANIPAKEHUA B KOHCTPYK-
nuu?

7. Kakne nedopManuu rmonyyuT KOHCTPYKIUA MOCIHE Nepelayu HanpspKeHUH
C apMaTypbi Ha OeToH?

8. KakoBbl pa3mAuus UCXOIHBIX COCTOSHUN KOHCTPYKI[MH OOBIMHOM M Npel-
BapUTEILHO HaNpSKEHHOMN 7

9. Kak peanusyroTcs pa3indusd UCXOJHBIX COCTOAHUHN OOBIYHON M IIpeaBapH-
TENBHO HAMPXKEHHON KOHCTPYKIHUH ITPH UX 3arpyXeHUHU?

10. Kakos cocras naboparopaoit pabotsi?

11. KakoB nopsziok BHITONHEHHA TabopaToOpHOi paboThi?

ITocne pemonHenus naboparopHO#t pabOTHl CTYEHTHI AOMKHBEI OTBETUTH HA
CIIEAYIOLINE BOTIPOCHI:

1. Onumure rpaguxu nporuboB OOBIYHON U NpPEOHANPIKEHHON KOHCTPYK-
LIUA U CETAaNTE BBIBOJIBI.

2. Kakue pasau4usa Mo TPEHIMHOCTOHMKOCTH HAOMIOmalTCs B OOBIYHOH H
npeaHanpsHxKeHHOM Oankax?

3. Y3 xakuX ycnOBU Ha3HAYaeTCs BEIHYMHA KOHTPOIHPYEMBIX HAPSKECHHIM
B apMarype?

4. B KxaxuX KOHCTPYKIMAX LEenecoo0pasHo NPHUMEHATH IPEABAPHTENLHOE Ha-
IIpsKeHUE apMaTyphl?

5. KakoBo BiMAHHE IPEIBAPUTENLHOTO HANPAXKEHUA Ma MPOYHOCTH KOHCT-
PYKLHMH?

6. KaxnmMH Qu3HKO-MEXaHHYECKHMH CBOHCTBaMH NOJDKHA 0OnajaTe apMmary-
pa, IpUMeHseMas B Ka4eCTBE [PEABAPUTENBHO HAMPSHKEHHOH?
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11. JABOPATOPHASA PABOTA Ne 7

OnpenelieHHe NPOYHOCTHBIX XaPaKTEPHCTHK KHPIHYA

IHens paGoTni: H3y4eHHE METOAUKHU ONPEAEIEHH IPOIHOCTHEIX XapaKTepH-
CTHK KHPITHYa M IPOBCACHHUE HCIILITAHHH €0 Ha C)KAaTHE U
U3rHo.

3axauu:

- MMPOMU3BECTH BHELUHHH OCMOTp KHpIHYa H OTMETHUTbL Oe(EKThl, ONPEAECHNTD
€ro NpUroJHOCTh K HCIIBITAHUAM;

- IIPOM3BECTH 3aMEPHI BCEX Pa3sMEpPOB KHUPIHYA, pE3ybTaThl 3aHECTH B CIICLIH-
aNbHBIN XXYpHAaI,

-~ IOArOTOBUTH KMPNHY K HCIIBITAHHIO HA H3rHO U CKATHE;

- IPOU3BECTH UCTIBITAHUE KUPITHUYa HAa U3THO;

- MPOU3BECTH UCNIBITAHUS KUPMHMYA Ha CXKATHE;

- ONIPEAEIUTh MapKy KHPIIHYA.

10.1. Onucanne nabopatopHoil paboTnl

JlanHasa yrabopartopHas padora mpoBogutcs Ha ocHoBaHuM [‘OCT 8462 - 85
«Marepuajibl CTCHOBBIE. MeTOApl ONpeAeICHUS PEACNOB IIPOYHOCTH NIPH CXKATHH H
u3rude». Ilepen BeInonIHEHHEM Tab0paTOPHO#M paboThl HEOOXOIUMO 3HATH THUIN KHp-
[IM4Ya, KOTOPBIA IIPEACTOUT U3YyuaTh, TAK KaK METOAMKA HCIBITAHUH IUIA pa3THYHBIX
KaMHE#H He3HAYMTENLHO, HO oTanyaercs. OObIYHO /18 BBITIOJIHCHUA paboThl HCIOMb-
3yeTCA CHWIMKATHBIH KUpPIn4. B npouecce HCIBITAHHH NPOHM3BOAUTCA OTIPENECIICHHE
npeaena npoYHOCTH Ha CXkaThe U W3rub. Pe3ynsTarsl BHEIUHETO OCMOTPA M MCIIBITA-
HHH 3aHOCATCA B CIIEHAIBHBIN )XypHa (npunoxenue 10).

Kuprnuy, oTo6paHHBIi J1S UCIIBITaHUsA, IO BHEUIHEMY BUIY M pa3MepaMm a0J-
XeH yIOBIETBOPATH TPEOOBaHMAM HOPMATHBHO-TEXHHUYECKON JOKYMEHTALMH Ha 3TH
MaTepuajibl, YTBEPXKAECHHOH B YCTAHOBICHHOM MOpAAKE. Pa3Mepsl M BHEIUHHH BHJ
CHIIMKaTHOI0 kupnu4a aomxHsl coorBeTcTBoBath 1 OCT 379 - 95 «Kupnuy u xaM-
HH CHJIMKaTHBIE. TEXHAUYECKHUE YCIOBUAY.

Kupnud CHIHKATHBIA JOJKEH UMETh (POPMBI NPSIMOYTOJILHOIO Mapajuieneinn-
nena pazMepamMu: KUpnuu oguHapHeli - 250 x 120 x 65 mM. [lo cornacoBanuio ¢
noTpedureneM AOMyCKaeTCs BBIMTYCKAaTh YTONMIIEHHBIH KMpruy pasmepamu 250
x 120 x 88 MM.

[IpenencHBIE OTKIOHEHMS OT HOMMHAIBHBIX PasMEPOB H T'e€OMETPHYECKOH
¢OpMBI U3enKA He JOJDKHBI NPEBBINATH, MM:

- IO JJIMHE, TOJIINHE U IIKpHHE - (+-)2;

- IO HEMAPAUIENBLHOCTH I'PaHe - + 2.
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IToBepxHOCTE rpaHen U3ACHUA ROJDKHA OBITh IUIOCKOH, pebpa - npAMONHHEH-
HbIMH. JlomyckaeTcs BBINYCKAaTh JIHLIEBBIE M3IEIHA C 33KPYTJIEHHBIMH BEpPTHKAIb-
HBIMU peOpaMu paguycom He Qolee 6 MM.

Ha panoBoM usnennm He JOMYCKAalOTCA AeEKTH BHELTHETO BHJA, Pa3MEPHI U
KOJHYECTBO KOTOPHIX NPEBBIILIAKOT YKa3aHHbIe B Tabn. 10.1.

Tabmmua 10.1
Begomocrs gonyckaeMbIX Ae(hpeKTOB KHPIIHUA

Bun nedexra
3HayCHHE

1. Orburoctu yrinos riyouHok ot 10 no 15 mm, wr. 3
2. OTOMTOCTH NPUTYILIEHHOCTH pebep rITyOuHou or 5 3

oo 10 MM, mr.
3. lllepoxoBaTOCTH WAH CPHIB IPaHH rMyOHHOH, MM 5
4. TpeuHHB Ha BCIO TOJNIIMHY U3AEIHA NTPOTAXKEHHO- 1

CThIO 10 nocresiv a0 40 MM, 1IT.

Pa3sMepsl u3genuii, HenmapaIeILHOCTh IpaHel, JIMHY TPeIIuH, TIyOHHY lie-
POXOBATOCTEH U CPBIBA, IYOUHY OTOMTOCTEHN yTIOB U pebep U3MEPAIOT € MOMOIULIO
NUHEHKH, HITAHTCHUUPKYJIS H YTOJIbHHKA C IIOIPEIIHOCTHIO H3MEpEeHMs He Oolee
1 MMm.

JnMHY ¥ LIMpUHY H3ACIUS U3MEPAIOT B TPEX MECTax - o pedpaM U CepeiHHe
[IOCTENH, TONMMHY - M0 CEpeAHHE THIYKA M JIOKKA. 332 OKOHYATENbHBIN pe3yibTar
NPHHUMAIOT CpeaHee OT HanOONbILIEr0o H HAMMEHBILETO H3 H3MEPEHHBIX 3HAUYCHMH.

Jna onpeneneHus HEMapajuleNbHOCTH TpaHEH U3MepSIOT deTwipe pebpa u3ae-
IS 10 AMHMHE, IHMPHHE W TOJLIMHE U BBIMHUCIAIOT pa3sHOCTh HAUOONBINETO H HaM-
MEHBIIETO U3 YETHIPEX H3MEPCHUH.

Imy6uHy OoTOMTOCTH YT/IOB M pebep M3MEPAIOT ¢ MOMOIBK MITAHTEHINTYOHU-
HOMEPA WIH YTOJIbHHKA M THHEHKH 10 NMEPIICHAUKYIAPY OT BEPIUMHH yTia Wi ped-
pa, 00pa3o0BaHHOIO YTOJIBHHKOM [0 MOBPEXKACHHON ITOBEPXHOCTH.

[llepoxoBaTOCTH M CpHIBBI MOBEPXHOCTEH IPaHed ONPEACHAIOT U3MEPEHHEM
3330pa MEXK/Y IPAHBIO U3ASAHA M peOPOM NPHIOKEHHOM K Hell METAIMYECKOH MH-
HEHKH.

OT6uTOCTH ¥ NPUTYIIEHHOCTH yrioB U pebep, 1IepOXOBAaTOCTH, TPEMIUHBI H
APYTHE MOBPEXACHUA Ha JIMLEBBIX ITOBEPXHOCTAX JNHUUEBLIX H3JEIHH HE JOIYCKaKT-
cH.

[Ipenen npo4YHOCTH MpH CXKAaTHM KHPIIHYA ONPEACNAOT Ha obpa3uax, cocTod-
KX U3 ABYX LEJIBIX KUPOHYEH WIM H3 ABYX €ro MOJIOBHHOK. Jlomyckaercs onpene-
JATH Npenen NPOYHOCTH IPH CKATHH Ha IMOJOBHHKAX KHPIIMYA, IMOJYYEHHBIX ITOCTE
HCIIBITAHHUA €TO Ha U3ruo.
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10.2. IloaroToBKa 06pa3LoOB K HCNBITAHHIO HA CXKATHE

IIpenen npo4YHOCTH MpH CXKATHM KUPIIHYaA OTIPENEAOT Ha obpasiax, cocTos-
KX M3 ABYX IEJIbIX KUpNMYeH MW 13 ABYX €Tro NOJOBHHOK. KHpnuy NensT Ha mno-
JIOBUHKH PacNIHBAaHHEM HIIH PAaCKAJILIBAHUEM B COOTBETCTBHM CO CXEMOW, IpHBE-
neHHoi Ha puc. 10.1.

Jonyckaercda ompeaensATs npenaen NPOYHOCTH IPH CXXATHH Ha ITOJIOBHHKAX
KMPIKYA, TOJYYEHHBIX TOCIIE MCIILITAHKSA €ro Ha Maruo.

Kupnuun i €ro noJOBHHKH YKJIAIBIBAIOT NOCTEIAMH JAPYT Ha apyra. Ilomo-
BUHKH pa3MelaloT IIOBEPXHOCTAMH pa3leiia B IPOTUBOIOIOXKHBIE CTOPOHBI.

OOpa3npl U3 KEPAMHYECKOTO KUPITHYA U KaMHeH IIacTHIECKOro (JOPMOBAHHUSA
W3TOTaBIMBAIOT, COCAMHAA 4acTh 00pa3lia ¥ BHIpaBHUBAS WX OMOPHBIC TIOBEPXHOCTH
LIEMEHTHBIM PacTBOPOM B COOTBETCTBUM C peKoMeH1anmsamu 'OCT 8462-85.

Ob6pa3ip U3 ABYX KHPIIHYEH WIH ABYX JIOJOBHHOK KUPIIM4Ya H3TOTABIHUBAIOT
B CJICOYIONIEH MOCIeA0BaTENLHOCTH. [IpUrOTaBIMBaIOT PACTBOP M3 PaBHLIX MO MAaCCe
yacTedl nemenTta mapku 400 ¥ mnecka, IPOCESHHOrO yepe3 cuTo ¢ cerkon Ne 1,23
(B/10 = 0,40 - 0,42). Kupriuunt WiIH €ro MoJOBHHKH IOJHOCTBLIO ITOrPYyXalT B BOIY
Ha 1 MHH. 3aTeM Ha rOpHU30OHTAIBHO YCTAHOBJIEHHYIO IUIACTHHY YKJIAJBIBAlOT JIUCT
Oymars, C1oit pacTBOpa TOJIIMHON He 60jiee S MM M NEpPBBIH KAPITHY HIH €0 MOoJIo-
BUHKY, 3aT€M ONATH CJIOH pacTBOPA ¥ BTOPOH KUPITHY KHIIH €ro IONOBHHKY. M3numku
pacTBOpa yaansioT, a kpas Oymaru 3arn0aroT Ha OOKOBEIe MOBEPXHOCTH oOpasua. B
TaKOM IOJIOxKeHUH 00pa3zen BblAepKUBaKOT 30 MuH. 3aTeM obpa3el epeBopayuBalOT
M B TAKOM € NOpsAKE BRIPAaBHHBAIOT APYFYIO OMOPHYIO MOBEPXHOCTH oOpasua. OT-
KNOHEHUE OT MapaNeHbHOCTH BHIPOBHCHHBIX OMIOPHBIX ITOBEPXHOCTEH ofpasua, on-
peaeiseMoe 110 MAKCMMAIIBHON pa3HOCTH JI00BIX ABYX €ro BBICOT, HE JOJDKHO Ipe-
BEIIATh 2 MM. O0Gpa3zer] U3 KaMHA H3roTaBIHBAIOT B TOH JKe I1OCAEI0BATENBHOCTH,
BBIpDaBHHUBAsA ONOPHBIE NMOBEpXHOCTH, O0paszell BBLACPKHBAIOT 3 CYTOK B IIOMEIEHHUH
npu Temnepatype (20 + - 5) rpaa. C ¥ OTHOCUTEIBLHOW BIAXHOCTU Bo3nyxa 60 - R0
%. JonyckaeTcs mpu ONpeAeIeHuN Mpeaena NpOYHOCTH IIPH CKATHM KepaMH4eCcKo-
ro KApIIMYa M KaMHEH IJIacTHYeCKoro (POPMOBAaHHA H3rOTaBJMBAaTL 00pa3Libl, BBI-
PaBHMBas HX OTIOPHLIE IOBEPXHOCTH HUIM(OBAHHEM, THMIICOBBIM pPacTBOPOM WU
OPUMCHAA NPOKIAAKU U3 TEXHHUCCKOr0 BOMIOKA, PE3MHOTKAHEBBIX [IHACTHH, KapTO-
Ha B Apyrux marepuanoB. OOpa3upl, U3rOTOBICHHbBIE C IIPHMEHEHHEM THMIICOBOTO
pacTBOpa, UCHBITHIBAIOT HE paHee 4eM depe3 2 yaca IOCje Hayajla CXBaTbIBaHMS.

TonuuHa cos pacTBopa HoipkHaA OuITh HE 60Jiee 5 MM, BOZOTHIICOBOE OTHOUICHHE -
0,32 - 0,35.

OO6pa3upl U3 CHIHKATHOTO KHPNHYA H KaMHA M KEpaMHYECKOro KHpIlH4a I10-
NYCyXOTro NMpeccOBaHUs HCILITHIBAIOT HACYXO, HE MPON3BOAA BHIPABHUBAHMA HX I10-
BEPXHOCTEH HEMEHTHBIM PACTBOPOM.
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10.3. llopaaok npoBeaeHHns 1ad0paTopHOH padboThi:

1. Otobparte 0Opa3uel Kupnyuya A1 UCILITAHHH.

2. IlpousBecTH OCBHACTENHLCTBOBaAHHE 0Opa3LOB (OIpENCIMTL pa3MeEpsl, Ia-
panieNLHOCTh TPaHEer, QTKONBI ¥ WIEPOXOBATOCTH) U YCTAHOBUTE NPHUIOAHOCTE KHp-
NUYa I UCTIBITAHUH.

3. [loarorouTts 0Opa3Npl Ik HCIIBITAHUI Ha U3THO.

4. IIpoBecTH HCTIBITAaHHE HA K3TUO.

5. I[loaroroBuTth 0Opa3ubl 1A HCIBITAHUH Ha CXKaTHE.

6. [IpoBecTH HCHBITAHHE HA CKATHE.

7. IlpousBecTy pacyeT NPOYHOCTHBIX XapaKTEPHCTHK BCeX 00paslLoB ¢ 3aHe-
CCHHEM JJAHHBIX B CIICHUANBHBIN XypHAaIL.

8. Onpenenuts cpeaHeapUPMETHUCCKOE 3HAYECHHE NPOYHOCTH KHpIIHYa Ha
CXKaTHE H u3THO.

9. C nomonipro TabiL. 10.2 ycTaHOBUTH MapKy KHUpIIHYa.
10.4. llpoBeaenue HCNBITAHUH KHPHMYA HA H3rHO

penen npounocti npu n3rnde XepamMmiueCKOToO ¥ CHIWKATHOTO KMpIiiiya OI-
pEAEHAIOT HA LeioM Kupnuye. CHIMKATHBIA H KEPAMHUYECKHH KHPIIHYH MOJyCYXOro
IPECCOBAHUA UCIBITRIBAKOT HA U3THO 0663 NpUMEHEHUS PACTBOPOB U MPOKIAA0K.

IIoBepXxHOCTH KMpIH4Ya TJIACTHYECKOTO (OPMOBAaHMA B MECTaxX OINUpaHusA U
NPUIIOKEHUA HArPY3Kd BBIDABHMBAIOT LEMEHTHBEIM HAH THIICOBBIM DPacTBOPOM,
HITH(POBAaHHUEM HIH NPUMEHSAIOT NMPOKIAAKH H3 TEXHHYECKOrO BOHAOKA, PE3MHOTKA-
HEBBIX IUIACTUH, KAPTOHA U APYTUX MaTEPHAJIOB.

OOpasen ycTaHaBIMBaIOT Ha AByX Onopax mnpecca. Harpysky npuknajpiBaloT B
CepelMHE NPOoJIETa U PABHOMEPHO PacpeIesaioT no WupuHe obpaslia CornacHo puc.
10.2. Harpyaka Ha ofpazen nomxHa BO3pACTaTh HENPEPBIBHO CO CKOPOCTLIO, 00ec-
neyrBaroeH ero paspyuenue yepes 20 - 60 cexyH[ nociie Hayana HCIIBITAHUH.
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Puc. 10.1. Cxema packajJbiBaHusl KHPNM4a B pecce:

1 - oOpa3en; 2 - ocROBaHHE; 3 - METANIHYECKHH HOX;
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[Ipenen npouHocTH npu u3rube R,,. , Mlla (KI_'C/CMz), 00pa3na BLIMHCIAIOT
1o popmyite
Rur =3PL/(2bh%),

rae P - nambonpuiasg Harpy3ka, yCTaHOBJICHHAs IIPH HCIIBITAaHHH 00pa3ua,
MH (xI'c);
L - paccTossHHME MEXAY OCAMH OIIOp, M (CM);
b - mupuHa obpasia, M (cM);
h - BeIcOTa 00pa3ua nocepeaune nponera 0€3 BLIpaBHUBAIOLIETO CIIOA,
M (CM).

IIpenen npoyHOCTH npH n3rube oOpa3LoB B IapTHH BHIYKUCIAKOT C TOYHOCTBIO
10 0,05 MIIa (krc/cM’) Kak cpefHee apHPMETHYECKOE 3HAYEHHE PE3YIIbTATOR HCITHI-
TaHWH YCTAHOBJIEHHOTO YHCia 006pasIoB.

[Ipy BBHIMHCIEHHM Ipelena NMPOYHOCTH NpH H3rube o6pa3HoB B NMApTHH HE
VUHTHIBAIOT 00pa31bl, IPEAEIE MPOYHOCTH KOTOPHIX HMEIOT OTKIOHEHHUE OT CpPERHe-
ro 3Ha4YEHH Ipeesia NPOYHOCTH Beex 00pasuos Oonee ueM Ha 50% u bonee yeM no
OAHOMY 00pa3Iy B KAXIYIO CTOPOHY.

10.5. [IpoBenenne HCNBLITAHKA KAPNIHYA HA CKATHE

Ha GokoBrie noBepxHocTH 00pasija HaHOCAT BEPTUKAILHBIE OCEBHIE JIMHHH.
OOpazenl yCTaHABAMBAIOT B IICHTPE IUINTHI Mpecca, COBMEIAs TEOMETPUYECKUE OCH
obpa3na ¥ IIKTHI, U NPHKHMAIOT BEPXHEH IUTNTOH Ipecca.

Harpy3ka Ha ofpa3zen nokHa BO3pacTaTh HEMPEPHIBHO W PAaBHOMEPHO CO
CKOpOCTHIO, 00ecnieyuBaromieH ero paspyumenne uepes 20 - 60 cexyna nocje Hayana
VICTIBITaHHUA.

IIpenen npouHOCTH nipu cxatuM R, , Mlla (xI’ c/cmd), o0pa3na BLIUUCTIAIOT
1o ¢opmyie

Rx=P/F,

rie P - naubonplias Harpy3ka, yCTaHOBJICHHAs IIPH UCIIBITAHHH 00pasia,
MH (xI'c);

F - nnowans nomnepeyHoro ceueHus o0pasna, BeIYMCHIEMas Kak CpeaHee
apu¢pMeTHIECKOE 3HAYECHHUE MIOINAJECH BEepXHEH M HWXHEH €ro NoBEepXHOCTEH, M
(eMd).

ITpu BbIYMCIICHNH npeAena NPOYHOCTH NPH CKAaTHH 00pa3LioB M3 ABYX LENBIX
Kupniuged tomumuHod 88 MM WIM M3 ABYX MX TOJOBHHOK PE3yAbTaThl UCIIBITAHHH
YMHOXaIOT Ha ko3$puuuenT 1,2.

[Ipenen mpoYHOCTH NPU CHKATHH 00pa3iOB B NAPTHH BLIYKCIAIOT C TOYHOCTHIO
no 0,1 MIIa (1 k['c/cM®) Kak cpeaHee apudpMETHYECKOE 3HAYCHHUE PE3YALTAaTOB MC-
NBITAHHHA YCTAaHOBIEHHOTO YHcaa o0pa3nos.
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10.6. OnpeneseHde MAapKH KHPOHYA 10 NPOYHOCTH

Mapky KHMpIH4Ya 110 NPOYHOCTH YCTAHABIMBAIOT IO MpEHely MPOYHOCTH NpH

C)KaTHH, a KHPNUYA - IO 3HAYECHHUIO NPECACTOB NMPOYHOCTH NPH CXKATUU U HM3rude,
YKa3aHHBIX B Tadbn. 10.2.

Ilpenen npo4YHOCTH NMPH CXKATHHU H U3rHDe

Tabmuoa 11.2

[Ipenen npoynoctu, He MmeHee , MIla (kI'/cM2)

IPH CXKAaTHH

IpH U3rude

Mapka | Bcex BHIAOB M3JC/IUH OOWUHAPHOTO H  YTOI- YTONIEHHOT O
u3ze- LICHHOTO TOJIHOTEIONO IIyCTOTENIOTO
176 KMpOH4a KHpIHJa

CpeOHHMH | HaUMEHb- CpEOAHUN | HAaUMEHb- | CpeNHHH | HAUMEHB-
IU1A NATH LKA U3 I NATH | 10U U3 I nA- | IWUH U3
obpa3uos NATH obpa3uos TISTH TH ATH
3HAYECHUH 3HAYCHHUM | 00pa3uoB | 3Haue-
HUM

300 30,0(300) | 25,0(250) 4,0(40) 2,727) 2,4(24) 1,8(18)

250 25,0(250) | 20,0(200) 3,5(35) 2,3(23) 2,0(20) 1,6(160

200 20,0(200) | 15,0(150) 3,2(32) 2,1(21) 1,8(18) 1,3(13)

175 17,5(175) | 13,5(135) 3,0(30) 2,0(20) 1,6(16) 1,2(12)

150 15,0(150) | 12,5(125) 2,7727) 1,8(18) 1,5(15) 1,1(11)

125 12,5(125) | 10,0(100) 2,4(24) 1,6(16) 1,2(12) 0,9(9)

100 10,0(100) 7,5(75) 2,0(20) 1,3(13) 1,0(10) 0,7(7)
75 7,5(75) 5,0( 50) 1,6(16) L1(11) 0,8( 8) 0,5(5)

MIpumeuyaHus
1. Ilpenen npoYHOCTH MpH U3rHOE OonpeAensaoT o GaKTHICCKOMN IUIOLIaAH H3-
nenus 6e3 BeIUETA MIOUAAH MYCTOT.

2. Mapka no npo4yHOCTH JIMLUEBOr0 KHpNHYa A0kHA ObITh HE MeHee 125, su-
neBuXx KamHeH - 100.
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10.7. KoHTpO/BbHbIE BONPOCHI

1. Kakoy BHEMIHMH BHI AOJDKEH HMETh CWIMKATHBLIM KHUpPINHUY, OTOOpaHHBIH
111 UICTIBITAHHHA?

2. Kakue pa3meps! 10KEH MMETh CHJIMKATHBIN KUPITHY, OTOOPAHHBIHA I HC-
IILITAHWHA?

3. KakoB nops0K BBITIOJIHEHHUA AaHHOH nabopaTopHO#t paboThI?

4. KakoBa METOJMKA UCTIIBITAHUSA CUIITMKATHOTO KHPIIMYa Ha CxaTHe?

5. KakoBa METOIMKA UCTIBITAHUS CUITHKATHOIO KUPIIM4a Ha U3ruo?

6. Kak npaBMJIBHO ITOATOTOBHUTE CHIIMKATHBIA KHPIHUY K UCIIBITAHUAM?

7. Kak ompenenuTh MapKy KHpITHYA IO MMOKA3aHHUAM HCIBITAHUH Ha CKAaTHE H
H3ruo?
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HPAJOXEHMNIS

(npuMep 3aN0JIHeHHA)

Hpuiaoxenue 1

Tabmuna 1.1

JdaHuble no H3roroBeHnI0 Kyoos cepun F-12 naa naprTuu F

Hara Homep KoHTpon. Cocras VY aoboykia- $.H.0.
u3roT. | Obpa3ua CepHH KOHCTPYK. CMECH, KT, A6IBAEMOCTE | H3TOTOBHTENA
Ha M OK, cm
JIab.
15.05.} F-12/1 F-12 Oanka
2001 THII. ]
F-12-1
JIa6. Hement- 340
15.05. | F-12/2 F-12 banka Tlecok -760 8 Kosnos A.B.
2001 THI. 1 lebens- 950
F-12-2 Boza- 180
JIa6.
15.05.| F-12/3 F-12 Oanka
2001 | F-12/4 THH |
F-12-3

Cocras Oetona, nmpuHarerii B Tabn.1.1, paccunran Ha obecrieyeHue B jgabopa-
TOPHBIX OanKax Npo4YHOCTH OeTOHa, COOTBETCTBYIOMEH Kiaaccy B20, T.e. 3a HOpMU-

pyeMoe 3HaY€HHUE MPOYHOCTH NPHHUMAETCA IIPOYHOCTE Byopy =20 MIla.

TabGnuna 1.2

KypHaj HenbITAHHH Ky6oB
(npumep 3anonHeHus rpynnoi Nel2 ¢ak-ra CP)

Jlata Homep Macca, | Pasmepwm, IInotHocrs, | Paspyuian- IIpoynocrs | Cpenusg npou-
1as Harpys- obpa3ua HOCTR
Ka, R, cepau R, ,
HCOBIT. | 06pa3ua r CM. ricm’ xH MIla Mlla
26.10] F-12/1 | 2360 | 9.8x10.1x 2384 214.8 21.7
1996 x10.0
26.10| F-12/2 | 2390 | 10.x10.0x 2390 228.0 22.8
1996 x10.0 21.0
26.10| F-12/3 | 2380 [10.1x10.x 2380 186.8 18.5
_x9.9

O6pazen F-12/4 uckioyeH U3 noacyeToB 3HA4CHNUS CpeiHei IIPOYHOCTH, TaK

KaK ©UMeeT HauMEeHbHIee 3HaYeHne U3 yeThipex obpasnos (I'OCT 10180-90
m 6.4.).
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