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JIABOPATOPHAS PABOTA Ne 2
MEXAHUYECKHE WIN MOBEPXHOCTHBIE METO/1bI
HEPA3SPYIIAIOIIETIO KOHTPOJISI KAUECTBA CTPOUTEJIBHBIX
W3JIEJIMA 1 KOHCTPYKIIU
BBenenue

O11eHKy MPOYHOCTHBIX XapaKTEPUCTUK KOHCTPYKTUBHBIX MAaTEpHaJIOB MOKHO
MIPOU3BOJIUTL O8YMsL CNOCOOAMU.

Ilepeviit memoo, 3aKim04acTcs B TOM, YTO KOHCTPYKLMIO HarpyXaroT WU
JOBOASAT €€ 10 pa3pylleHus C Leldbl0 BBIABICHHUS MPEIEIbHOM Hecyulen
crioco6HocTu. OfHaKo, B NMPAKTUKE CTPOUTENHCTBA HCIOJIB30BAHHUE STOTO METO/a
npu  0OCIICIOBAaHWM  KOHCTPYKTHBHBIX  DJIEMEHTOB  3JIaHHS ~ DKOHOMHYECKH
HerenecooopasHo.

Hepa3spywarowiue memoowt (6mopoii men 00), TPEATIOIAraloT UCHOJb30BaHUE
MajIorabapuUTHBIX IPHOOPOB, C OOJIHITUM HAOOPOM CEPBHCHBIX (DYHKITHH, HMEFOIIIX
KaHaT HHPpaKpacHOU CBI3M ¢ KoMIbIoTepoM. OOpaboTka u3MepsieMbIX apaMeTpoB
MIPOM3BOJIMTCS C TIOMOIIbIO KOMITHIOTEPHBIX MPOTrPaMM, YTO 00ECTICUUBAET BBICOKYIO
JOCTOBEPHOCTh U3MEPEHUIA.

Yro kacaercsi mpuOOpOB, Ui ONPENEICHUS MPOYHOCTHBIX XapaKTEPUCTUK
MaTepuaia KOHCTPYKIHH, NCTOJIb3YEMBIX BEIYIIUMHU 3apyOeKHBIMH (PUpMaMH, TO B
HUX 3aJI0)KCH TOT K€ MPHUHIUI KOCBEHHBIX H3MEPEHHUH M METOJ0JIOTHICCKUN
MOJIXOJ], YTO U B HAmMX npuoopax. OTianmyre ToJIbKO B HA0OpE CEPBHUCHBIX YCIIYT U
00paboTKe pe3ynabTaToB M3MepeHnn. B Poccum m 3a pyOexoM IS OmpenciieHus
NPOYHOCTH O€TOHa, pacTBOpa, KHUPMHYHOW KJIAJKH IIHUPOKO HCIOJIb3YIOTCS
pazmuuHbie Moaudukammu mosotka llImuara (Momens N, NR, L, LR, LB, MP, PT,
PM), no3Bossronye BeCTu u3MepeHus 1 00pabOTKy B aBTOMAaTU3UPOBAHHOM P €KUME
¥ HCTIOJIb3YIOIIME METOJ YAapHOro OTCKOKa. OCHOBHBIM KpUTEpHEM TPU BBIOOpE
METOJIOB U CPEICTB M3MEPEHHI, SIBIISETCS JOMYCTUMAs MpeeibHas MOTPENIHOCTb
M3MEpEeHul, MpoCcToTa M y100CTBO PabOTHI, perucTparus u 0opadoTKa pe3yJbTaToB.

PaccmoTpyM KpaTKo HCHOJB3yeMble MPU OOCJIEIOBAaHUM METOJAbI OTMPENETICHUS



NPOYHOCTH B KOHCTPYKLHAX, PEKOMEHJyEeMble HOPMATHUBHBIMU JIOKYMEHTaMU
(I'OCT).

Bce Hepazpymaromme MeETOAbl OCHOBAaHbI HAa W3MEPEHHH KOCBEHHOM
XxapakTepucTuku. HeoOXoauMbIM yCIOBHEM SIBISIETCS J1OCTaTOYHAs TOYHOCTH €€
U3MEPEHNS W TOYHOCTH CBSI3U C OMNPENEIIEMON NPOYHOCTBID B KOHCTPYKLHAX.
[lpouHocTh  OeTOHa  OMpEAENSIIOT MO  NPEABAPUTENbHO  YCTAHOBJIEHHBIM
IpaJlyipOBOYHBIM 3aBUCUMOCTSAM MEXIY IPOYHOCThIO OETOHHBIX O0O0pa3loB IO
I'OCT 10180 M KOCBEHHBIMM XapaKTEPUCTUKAMU IPOYHOCTU. [ 'pamynpoBOUHBIE
3aBUCHUMOCTHU MOTYT OBbITh MPEACTaBJICHbI B BUAE rpaduka, B TaOIUUHOU (hopme Uiu
bopMyIoi.

B npaktuke o00clenoBaHWs W UCTBITAHUS 3[aHUH U COOPY>KEHUU
VCIIOJIb3YIOTCA CJIEYIOLIME METOIbI KOHTPOJIA:
®  MEXaHMYECKHE METOJIbl UCTIBITAaHHS
e  (u3UYECKHE METO/Ibl UCTIHITAHUS MAaTEPHAJIOB U KOHCTP YK

Mexannyeckne MeTOAbI HCIILITAHAS MATEPUAJIOB U KOHCTPYKIMI.

Hepazpymarone  MeXaHMYECKHME  METOJbl  ONPENENICHUS  MPOYHOCTH
MaTrepuaja B KOHCTPYKUMAX KIACCUDUUUPYIOT MO 6udy ucnvimanuii. [IpodHOCTD
OeToHa Ha C)KaThe B KOHCTPYKLUSAX OIPEENsAeTcs, C UCTIOJIb30BaHUEM METOI0B:

e [UIACTHYECKOH JaedopMarnum;
®  YIPYroro OTCKOKa,

®  OTpBIBA;

®  OTpbIBA CO CKAJILIBAHUEM,;

e  CKaJbIBaHUEM pedpa;

®  yJApHOIO UMITYJIbCA.

Memoo naacmuueckou Oepopmayuu. Meroa mnnacTHIecKoil nedopmaru
OCHOBaH Ha OLIGHKE MECTHBIX Jaedopmalvii BbI3BAHHBIX MPWIOKEHUEM K
KOHCTPYKIIMM COCPEIOTOYEHHBIX ycwmi. Onpenensercs 3aBUCUMOCTb pa3Mepa
OTIIEYaTKa Ha MOBEPXHOCTH KOHCTPYKIMH, IIOJy4EHHOTO OT BJIaBJIMBAHUS MHIIEHTOpA

CTaTMYCCKUM HWJIM JHUHAMHWYCCKHUM BO3I[€I>1CTBHCM OT TIPOYHOCTHBIX CBOICTB



Matepuana. McmbiTaHMe NPOBOAST B CJEAYIONIEH MOCIEI0BATEbHOCTH: MPUOOP
pacrojiaraloT Tak, 4YTOOBl yCWJIME TNPUKIAABIBAIOCH TMEPIEHIUKYISIPHO K
UCIIBIThIBaEMON  moBepxHOCTH. [Ipm cdepuueckoM HHACHTOpPE MPOMZBOISIT
M3MEpPEHUE TUAaMETPOB OTIECYATKOB Uepe3 JMUCTHI KOMMPOBAILHOU U Oenoi Oymary.
OUKCUPYIOT 3HAYCHHUSI KOCBEHHOW XapaKTEPUCTUKHA B COOTBETCTBUM C MHCTPYKIUEH
0 OKCIUTyaTallud Mpudopa ¢ BBIYKUCISIOT CpeIHee 3HAaYeHHE KOCBEHHOMU
XapaKTEPUCTUKH HA YYACTKE KOHCTPYKIUU.

[IpocTelimM M3 HUX SIBISIETCS CIIOCOO ONPEAENICHUS] MPOYHOCTH MOJOTKOM
N.A. ®uznens (pucynok 1). Ilpu nokreBbIX ymapax (B MOMEHT HaHECEHHUS yiapa
JIOKOTh PYKHA MPHUXKAT K TMOBEPXHOCTH HCTILITHIBAEMOW KOHCTPYKIIMK) MOJIOTKA IO
MMOBEPXHOCTH KOHCTPYKLIMH HA TOCIEAHEH OCTAalTCsA OTIEYaTKA - JyHKH, [0
CpEIHEMY JUAMETPY KOTOPBIX B COOTBETCTBUH C TAPUPOBOYHOU KPUBOM OMPEAEISIOT
MPOYHOCTH Marepuana (0eToHa, pacTBOpa, €CTECTBEHHBIX KaMHel). TOYHOCTh 3TOTO

croco0a HeBENMKa, TaK Kak CHUiia yJapa He periaMeHTHPOBaHa.

MOJIOTOK
] H.A. OU3AESA
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Pucynok 1 - Monotok U.A. ®uznens



Bosbiiryto TOYHOCTH AAOT yJapHbIe MPHUOOPHI, TO3BOJISIONIME CPABHUBATH
pasMeppl JIyHOK Ha TIOBEPXHOCTHM KOHCTPYKIIMH ¥ O3TaJIOHHOM oOpasIie,
oOpazoBaHHBIX Tpu oxHOM yaape. Ilpuw ymape osrtamonnsiM wmojoTkoM K.IL
KamrkapoBa mosrydaercs 0 JHOBPEMEHHO J[Ba OTIIEUATKA - HA ATAJIOHE U KOHCTPYKIIUU
(pucyHok 2). OTHOIIEHHWE IHMAMETPOB IOJIYYaeMbIX OTIIEYATKOB 3aBUCUT OT
TBEpAOCTH OE€TOHA W TBEPJOCTH METaUIa STAJOHHOTO CTEPKHA W MPAKTHUECKH HE
3aBUCHUT OT CKOPOCTH, HapaBJICHUS U CUJIbl YAapa, HAHOCUMOTO MOJIO TKOM.

MOJIOTOK
K.II. KAIIKAPOBA
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Pucynoxk 2 - Monotok K.II. Kamkaposa

[Ipu >TOM 3a KOCBEHHYIO XapakTEpUCTHUKY MPOYHOCTH OETOHA WM JAPYroro
KAMEHHOTO Marepuajia TMPHUHUMAKOT CPEIHIOK BEIMYMHY OTHOLUEHUS psaa
OTIIEYaTKOB, MO 3HAYEHHUI0 KOTOPOM C MOMOLIBIO TAPUPOBOYHOW KPUBOM HAXOAAT
CpenHee 3Ha4eHue NPOYHOCTH MaTepraa.

K npubopam storo xe Tmma oTHocurcs u ckiepomerp CJ[-2. PabGoumm
AIIEMEHTOM CKJIEpOMETpa SIBISETCS AUCK auaMmerpoM 20 MM ¢ TOJIIMHOW pabouei
gyactd 1 mm. PeOpo aucka OpUBOIAT B CONPUKOCHOBEHUE C IOBEPXHOCTIMU

HUCIIBITHIBAEMOTI'O 06pa3ua H OTaJIOHA U IPOU3BOAAT JISTKUI yaap 1o HaHpaBHHIOIHGﬁ.



[Tpu »TOM Ha TOBEPXHOCTH OOpa3Iia U ATAIOHA 0OPA3YIOTCS OTIEYATKH pedpa JucKa.
[Io COOTHOWIEHUIO OTIEYATKOB C TOMOIIBIO TAPUPOBOUYHOM KPHUBOU OMPEACISIOT
MIPOYHOCTH OETOHA U pacTBOPA.

Memoo ynpyzoco omckoka. Meton ynopyroro OTCKOKa OCHOBaH Ha
YCTAaHOBJIEHUM 3aBHCHUMOCTH MEX]y MapaMeTpaMu, XapakTepU3yIOIMMHU YIPYTUMH
CBOMCTBaMHU MaTepuaa, U napaMmeTrpamu, ONpeAesSOIMMU IPOYHOCTh Ha CKATHE.
[IpuHumn nefcTBus npuOopa, peaT3yroUIEro METOJ YIPYroro OTCKOKa, OCHOBaH
Ha CO3/laHWU OTIeYaTka Ha OETOHHOUM MOBEPXHOCTU MYTEM BJABIMBAHUS IITAMIIOB
co cepuaeckumu opepxHocTsiMu paguycamu 10, 14, 24 mm. Harpysky co3narot ¢
MOMOIIBI0 THAPABIMUYECKOTrO JIOMKpara U HacOCHOW ctaHiuu. [IpouHocTh OeToHa
OTIPENEISIIOT 10 rpaduKy B 3aBUCUMOCTH OT THaMETpa oTiedaTka. Beuay 0ombioit
TPYJOEMKOCTA MPU TPOBEACHUU HCIBITAHUN STOT MPHOOP HE HAIeN IHMPOKOTrO
MIPUMEHEHUS.

Mero ynpyroro OTCKOKa OCHOBaH Ha MCIOJB30BAHWU 3aBUCUMOCTH BEJH-
YUHBI (BBICOTHI) OTCKOKA YCJIOBHO YIPYTOro Te€la MpU yAape €ro O MOBEPXHOCTb
O0€eTOHa OT IPOYHOCTH ITOTO OETOHA, TO €CTh

R.=1(h) 1)

B pesynbrare ynapa JBUXKYILEHCS Macchl O IOBEPXHOCTh OETOHA MPOUCXOIUT
nepepacrnpeieyieHie HaualbHOM KMHETUYECKOW SHEpPTHM TakuM o0pa3oM, 4TO OJHa
€€ 4YacTb MOTJOIIAeTcsi 0ETOHOM MpPHU TMPOSBICHUM IUIACTHUYECKUX JedopMaluii, a
Apyras 4YacTb IIepelaeTcss yAapHOM Macce B BHAE PEAKTHUBHOM  CUIIBI,
PeoOPa3yIOMIEHCsl B KUHETHUECKYIO SHEPTHUIO OTCKOKA. UTOOBI HauaabHasl SHEPTHsI
ylapa pacmupenensiigach TakuM 00pa3oM, Macca O0eToHa ODKHA ObITh OECKOHEYHO
OOJIPILIOM N0 CPaBHEHUIO C MacCOW yAapHHMKA, YTO JOJDKHO MCKIFOUMTH 3aTpaThl
SHEPTUU Ha MepeMelieHue OETOHHOW MacChl.

Jlig omnpeneneHuss MPOYHOCTU OETOHA € KCIMOJIb30BAaHMEM METOJAa OTCKOKA
HanOoJIblIee pacnpocTpaHeHue noayduni npudop Lmuara.

[Ipubop paszpaboran repmanckoir ¢upmoit IlIMuaTa M BbIMyCKAaeTCs IIBEH-

napckoi pupmoii «ITpocexy.



B HacTosiiiee BpeMsi H3rOTaBIMBAIOTCA MNPHUOOpPHI TpeX MoAuUKaluii:
tuna L ¢ sneprueit yaapa 0,75 [x a1 uctipiTaHus TOHKOCTEHHBIX (MeHee 10 cm) Oe-
TOHHBIX yeMeHTOB, Thna N ¢ sHepruen yaapa 2,25 JI>K 1Js UCTbITaHUN OETOHHBIX
KOHCTpYKIMA W Tuna M c sHeprued ynaapa 3 [k Al WUCIBITaHUST MAaCCHBHBIX
AIIEMEHTOB.

[IpomonbHeIii paspe3 npubdopa tumna N nmpuBeneH Ha pUCYHKE 3.

[lpuGop coctoutr wu3 Kopmyca 3, B KOTOPOM [0 HAIPaBISIOMIEMY
cTepxHio 7/ ox  nedctBueM mpyxunbl 10 mepememaercs  macca 13, Tlpubop
BKJIFOUAETCSI HAXUMOM CTEpXHA Ooiika Ha OETOHHYIO IOBEPXHOCTb, HAXKUM
MPOJOJDKAETCA 10 Te€X MOP, NMOKa MOJBIKHAS CHUCTEMAa JOCTUTHET KoHUa xojaa. Och
npubopa BO BpeMs UCHBITAHUN JOJDKHA OBITh TNEPHNEHAUKYISIpHA OETOHHOMH
nmoBepxHOCTH. [IpM mOCTIWKEHWHM TOABIWKHOM CHUCTEMBI CBOOOJHOTO  XOja
KprOYoK 12 HafaBUT Ha TOJIOBKY Oousita 151 0OCBOOOAMT TOJBMKHYIO Maccy 13,
KOTOpas. TMoJ JIEHCTBUEM TIPYKMHBI TEpeMelaeTcss IO  HalpapisIoIEMy
CTEpXHIO / U yhapser 1o Ooiiky 1. boek mepemaer ymap Ha OETOHHYIO
MOBEPXHOCTh 2 M AePOpMHUpPYET €€, pacxoays OJHy YacTb OJHEpPrud Ha
IUIACTUYECKYIO0 (OCTaTOuYHyr0) nedopMalvio, a JAPYryld 4YacTh — Ha YIPYTYIO
nedopMaluio OEToHa, KOTOpasi B BUJIE PEAKTUBHOM CUIIbI mepenaercst 00Ky, U Mo
ee JEWCTBHMEM TMOJABWXHA1 Macca OTCKOYHUT, yBIJIeKas 3a CO000i MOJBYHOK 4.
BenmnunHa oTckOKa u3MepsieTcs MO IIKale D B 3aBUCUMOCTH OT TOJIOKEHUS
moJ3yHKa 4.

Ha BpIcOTY OTCKOKa OOWKa KpOME BEIMYWHBI PEAKTUBHOW CHJIBI BIIHSCT
IpaBUTAIIMOHHAs CUJIA MOJBHKHON MAcChl, T.€. MOKa3aHUE 3aBUCUT OT TOJIOXKEHHS B
NPOCTPAHCTBE (BEPTUKAIBLHO BHU3, MOJ YIJOM, TOPU3OHTAIBHO WM BEPTUKAIBHO
BBEPX), YTO YUYUTHIBACTCS MyTEM HCHOJBb30BaHUSA KO3(PPHUIMEHTOB UM OTIEIbHBIX
TapUPOBOYHBIX TPAPHKOB (PUCYHOK 4).

PazpaboTan mpubop, y KOTOPOro M3MEPSIIOT HE BEIMUMHY OTCKOKA, a YCKO-
peHue IBMKEeHUs 00iiKa nepen yaapoM U B Hauane oTckoka. [IpouHocTh onpenenstor

M0 OTHOIIECHUIO 3THX ycKopeHuil. CoBpeMeHHbie npubopsl LIMuaTa KOMILIEKTYIOTCS



QJICKTPOHHO-BBIYHUCIIMTCIIbHBIM 6J'IOKOM, KOTOprﬁ 3allOMHMHACT W CTAaTHCTHUYCCKH

00pabaTeIBaeT pe3yabTaThl UCIIHITAHUH.
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Pucynoxk 3 - [lpubop [lImuara tuna N
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Pucynok 4 - I'paduiku 3aBUICUMOCTH BETMIMHBI OTCTOKA OO¥Ka mproopa

[[IMuaTa OT IPOYHOCTH OETOHA TPH PABJTUIHOM TIOJI0KEHUH MPUOOopa:
1- BCPTUKAJIBHO BHU3, 2— TOPHU30OHTAJIBHO, 3- BCPTUKAJIBHO BBECPX

B Poccun 6w pazpaboran mpubop KM, neiictBue KOTOPOTro OCHOBAHO Ha
NOPUHIIKIE YIPYroro orckoka. Ho BBUIY CJIOKHOCTH M3rOTOBJICHUS OH HE HaIIemd
IIMPOKOTO PACIPOCTPAHEHHUSL

TouHOCTh M3MEpPEHHS MPOYHOCTH OETOHA C MPUMEHEHHEM METOJZIa YIPYIroro
OTCKOKAa 3HAYUTEIHHO BBIIIE, YEM y METO/IA IIACTUYSCKHX JehOopMaIlHid, TI0CKOJIbKY

B JIaHHOM CJIy4ae YYHUTHIBAIOTCS YNPYTHe CBOWCTBA OETOHA, KOTOpbIe MMEIOT OoJiee

9



TECHYIO CBfI3b C MPOYHOCTHIO, YEM ILIaCTHUECKHUE cBoMcTBa. OpHaKo B mpubopax
UCIIOJIb3YETCSl  CPABHUTENLHO CJIOKHAs MeEXaHWYecKas CHucTeMa, TpeOyromias
BBICOKOM TOYHOCTHM TIPU M3TOTOBJICHUH, OEpEeKHOTro OOpalieHus MW 4YacToro
TEXHUYECKOTO OOCHY)XMBaHUS TIPU OKCIUTyaralmu. Tpynmecs TMOBEPXHOCTH
MOKPBIBAIOTCA TMbUIHIO, YTO MPUBOAUT K YBEITMUYCHUIO COMPOTUBJICHUS CKOJILKECHUS U
U3MEHEHHIO MoKa3zaHus. B HacTosiiee BpeMs paspadarbiBaeTcsi mpudop, y KOTOPOTOo
MOJIBMKHAS Macca MepEMEIAeTCsl B BAKYYMHOM KaMepe.

Memoo ompwviga. Meton OTpbIBA OCHOBAH Ha OINPENCIICHUW 3HAYECHUS
YCJIOBHOTO HampsixeHusi B OeToHe mpu oTphiBe. 1Ipu uMcnbITaHUM METOJOM OTphIBA
YUaCTKH pacriojiararoT B 30HE HAUMEHBIINX HAMPSKEHU apMaTyphl.

HcnibiTanre mpoBOAST B CIEYIOIIEH MOCEI0BATEIHHOCTH:
®  OYUIIAIOT MMOBEPXHOCTh OETOHA;
®  [PUKIEHUBAIOT JUCK K OCTOHY;

e  1pudOpP COECAUHAIOT C TUCKOM;

®  MPUKJIAJBIBAIOT IUIABHO Harpy3ky co ckopocteio (1£0,3) kH/c u dukcupyror
NOKa3aHue CUJIOU3MEPUTENsS pUdopa;

®  3MEPSIOT IUIOMIAAh MPOEKIMU MOBEPXHOCTU OTPhIBA HA IJIOCKOCTU JHUCKA C
MOTPEMHOCTHIO £0,5 CMZ;

Pe3ynbTarhl MCHBITAHUN HE YYUTHIBAIOT, €CJIM MpPU OTpbIBE OETOHa Oblia
oOHapyXeHa apMmaTypa, Wi IJIONab MPOEKIMU MOBEPXHOCTH OTPhIBA COCTABHUIIA
menee 80 % 1UIom@aan JUCKA.

Mem oo ompuwiea (evipvlea) co ckanvieanuem. MeTo1 OTpbIBa CO CKAJIbIBAHUEM
OCHOBaH Ha OMpENENCHUH TMpeAesia MPOYHOCTH OETOHA MO YCWIMIO W3BIICUCHHS,
YCTAaHOBJIEHHOTO B OETOH aHKepa, WM OTPHIBY M3 MacCHBa HEKOTOPOW €ro 4acTw.
[Ipu ucTbITaHUM YIaCTKHU JOJDKHBI pacTioyiaraTbCsi B 30HE HAMMEHBIINX HAMPSHKSHUH,
BBI3BIBAEMBIX  OKCIUTyaTAlIMOHHOW  HArpy3skod  wid  ycwimeM  oOkaTus
NpEeABapUTEIbHO HANPSKEHHON apMaTrypbl, AHKEpPHBIE YCTPOMCTBA OBIBAIOT TPEX

THUIIOB. HepBBII\/’I YCTaHaBJIMBAKOT HA KOHCTPYKIWH IIPHU 6GTOHI/Ip0BaHI/IH.
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Bropoin u 1Tpernii, B TPEIBAPUTEIILHO MOATOTOBJICHHBIE IIIIYPHl B
KOHCTPYKIUH (PUCYHOK 4).

HcnblTanust MpOBOJAT B CIEAYIOLIEH MMOCIIEN0BATENbH OCTH:

e B OCTOHE CBEPJIAT WM MPOOHUBAIOT IIMMYP (CKBAKUHY);

e B IIIype 3aKPEIUIIOT aHKEPHOE YCTPOUCTBO;

e  1puOOP COECAUHAIOT C AHKEPHBIM YCTPOINCTBOM;

® [UIABHO YBENMYMBAIOT HArpy3Ky M (PUKCHUPYIOT IMOKa3aHHE CHUJIOM3MEPUTENS
pruOopa 1 TIIyOMHY BBIPBIBA C TOYHOCTHIO HE MeHee 1 MMm.

Jl5is ucnibiTanns OETOHA Ha OTPBIB U CKalbIBaHUe puMeHstoT npubdop I'TIHB-5
(pucynok 5) mwmu IIOC — 50MI'4 «Ckom» (pucyHOK 6), C MOMOIIBIO KOTOPBIX
BBIPBIBAIOT 3aJICJIAaHHBIE B O€TOH pa3beMHbIE KOHYCHl WIA CTEpPX HU. Benmuuuny
BBIPBIBHOTO yCWIMS OMNPEACIIIOT M0 IIKAJe MaHOMETpa WM Ha JUCIUIEE
AIIEKTPOHHOTO OJIOKA.

Ilepexor OT KOCBEHHBIX I[IOKa3arejled MPOYHOCTA K  3HAYCHHUIO
JIEHCTBUTEILHOM TIPOYHOCTH OETOHAa B  KOHCTPYKUMH  TPOU3BOAUTCA IO
TapUPOBOYHBIM KPUBBIM.

[TpuGop I'TIHB-5 MokeT HCIONB30BaThCS TaKKEe M JJIT KOMIUICKCHBIX
WCTIBITAaHU M.

C noMo1ipo 3TOro nNpudopa MOKHO NOJYYUTh BTOPOIl KOCBEHHBIHN MOKa3aTelb
IIPOYHOCTH - TUAMETP OTIEYaTKa.

Crnenyer OTMETUTB, YTO €CIIM METOJIOM IUIACTUYECKUX JieopMaluii MOMKHO
ONPENEIUTh MPOYHOCTh MAaTEpHUaNIa TOJILKO HAa MOBEPXHOCTH KOHCTPYKLHH, TO TPHU
BBIPBIBE 3aKJIAJHON JETAM W3 KOHCTPYKLHMH HAaXOJSAT WHTErpAIbHOE 3HAYECHUE
NPOYHOCTH Marepuaja Ha TJIyOMHY pa3beMHOTO KOHyCa WM CTEPXKHS, YTO

MPUOJIMKACT YCIOBUS UCTIBITAHUHN K PEaThHBIM.
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THUIIbI AHKEPHBIX VCTPOVICTB

Tun | Tun it Tun 1l

10 10 12

e | TIPABIMYECKHIA
&® f_—*j!, # TIPECC-HACOC 1 2 $ 4
= ¢ TTIHB-5 (TTIHC-4) A A 3 5 B 8
1174 LU L 1
5 i
] a 5 g &
CXEMA HCTIBITAHIS BETOHA ir ;‘ [ L
14 24 2
METOJIOM OTPBIBA CO CKAJIBIBAHUEM Bk b

B8-B

1 - paBo4HH cTepskeHb; 2 - pabodHH cTep>KeHb ¢ Pa3KHMHBIM
KOHYCOM; 3 - paGo4HI CTep:KeHb ¢ MOJHBIM PasKHMHBIM KOHYCOM;
4 - OIIOPHBIH CTEP:KeHb; 5 - CerMeHTHbIe PH{IIeHbIe IIeKH

W3meputens npounoct 6etona [IOC — S0MI'4 «Cxon»

PucyHnok 5 - Metoj oTpbIBa CO CKaJTbIBAHUEM

Memoo ompuiea co ckanviganuem pedpa. Metos OTpbIBa CO CKaJbIBaHUEM
peOpa OCHOBaH Ha UCHOJB30BaHUM 3HAYCHUE YCWIMS MECTHOTO pa3pbIBa,
HEOOXOUMOTO ISl CKajJblBaHUSA ydacTKa OeToHa Ha peOpe KoHCcTpykuuu. [lpu
UCTIBITAHUHM METOJIOM CKaJIbIBaHUSI peOpa Ha ydacTKe UCIBITAHUS HE JOJDKHO OBIThH
TpEIMH, OKOJIOB 0€TOHA, HAMJIBIBOB MJIM PAKOBUH BBICOTOH (TiTyOMHOM) Oosiee 5 MM.
VY4acTKu JOJDKHBI pacrojiaraTtbCsi B 30HE HAUMEHbBIIMX HAIMPSKEHUN, BbI3BIBAEMBIX
OKCIUTyaTallMOHHOM  HArpy3koil WM  yCHJIMEM O00XaTusi  MpeIBapHUTEIbHO
HaIpPsKEHHOW apMaTyphl.

JIst ucnibiTaHusi O€TOHA Ha OTPBIB U CKallbiBaHue npuMeHsitot npudop [10C —
50MI'4 «Cxom» (pucyHOK 6).
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HcnbiTanre npoBOAAT B CIAEAYIOLIECH MOCIIEI0BATEIILHOCTH:
®  3aKPEIUIIOT MPUOOP HA KOHCTPYKIIUH;
®  TIPUKJIAJBIBAIOT HArPY3Ky co cKopocThio He Oonee (1+0,3) kH/c u dpukcupyror
MOKa3aHUe CUJIOU3MEPUTEITS Mpubopa;

L HU3MCPAROT (l)aKTPI‘-ICCKYIO Iy 6I/IHy CKaJIbIBaHUA

MEXAHWYECKHWE METOJIBL OITPEAEJIEHVA ITPOYHOCTH
MATEPHAJIOB
OIIPEJENEHUS ITPOYHOCTH BETOHA METOJIOM CKAJIBIBAHUSI PEBPA

1 - HCTIbITY eMast KOHCTPYKLIHA; 2 - CKasbIBaeMbli 6eToH; 3 - yctpoiictso YPC; 4 - npubop I'TIHC-4

3ABUCHMOCTD YCJIOBHO
CXEMA UCTIBITAHMA USMEPUTEJIb ITPOYHOCTH
TIPOYHOCTHU R, BETOHA
KOHCTPYKIIMM METOAOM OT CHJIBI CROJIA P BETOHA TTIOC — 50MTI'4 «Cxrom»
CKAJIBIBAHVS PEBPA

Pucynok 6 - OnpeneneHrie mpoYHOCTH OETOHA METOJIOM CKalbIBaHUs pedpa

Pe3ynbTarhl UCTIBITAHKS HE YIUTHIBAIOTCS, €CJIM MPH CKAIBIBAHUH OETOHA ObLTa
oOHa)kKeHa apMarypa.

[Ipounocte Oerona R, MIla MOXHO BBIYHCIATH TO TPATYHPOBOTHOM
3aBUCUMOCTH TI0 (popmyre:

R = 0,058 m (30P + P?) 2)
rae m — Ko3((UIHUEHT, YIYUTHIBAIOIIMNA MaKCUMAIbHBIN pa3Mep 3aroJIHUTENS,
KoJiebsiercst B mpenenax 1-1;

P - ycunue ckanbiBanus, kH.

Mem 00 yoapnozo umnynbca. KOCBEHHOW XapaKTEPUCTUKOW MPU OMPEACICHUN
MPOYHOCTH Marepuajia KOHCTPYKIIMH 3TOTO METOJa SIBIsieTCsl sHeprus ynapa. Jms
UCTIbITaHUST O€TOHa METOJOM yJIapHOTO HMITYJIbCa TMPUMEHSIOT TPHUOOPHI:
ANIEKTPOHHBIM m3Meputenb mnpodHocTn OertoHa WIIC-MI'4, yHuBepcaabHBIM

U3MEPHTENTh IPOYHOCTH CTpouTeNbHBIX MaTepuanoB OHUKC-2,5 u ap. (pucyHok 7).
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Q) CXE CTFOANPHEOR

PucyHOK 7- DneKTpOHHbIE U3MEPUTEIH MPOYHOCTH 0€TOHA METOAOM YIapHOTO
nmirynbca UTIC-MI'4 u OHUKC — 2,5

K MexaHnyeckuM MeTo/ilaM UCTIBITAHUNA OTHOCUTCS KOMNEHCAYUOHHbIL CnOCOO
OTIPENEICHNUS] HAIPSHKEHHOTO COCTOSTHHUSI MaTepHalia MAaCCHBHBIX KOHCTPYKITUH,
npemsioxenublid B.M. Kpasuossim u C.S. DlinensMaHOM.

DTOT croco0 3aKITI0UALTCS B CIEAYIOIIEM.

Hwxe cedenusi, mo KOTOpoMy ONPEACIAIOT HanpsDKEeHUE, (PMKCUPYIOT TI0 mape
TOYEK, PACCTOSHUE MEXIY KOTOPBIMHU 3aMEpSIOT ¢ TOYHOCThIO 10 0,01 Mm. 3arem
HaJl OJJHOW mapoil Touek mpoouBaroT 0opo3ay Ha riryouny 30-0 cMm, 4TO MPUBOIAUT K
pasrpy3Kke MOBEPXHOCTHOTO CJIO KOHCTPYKLMM. B 3TOM citydae paccTosiHue Mexny
TOYKAMH JJAHHOM TIapbl YBEJTMIUBACTCS.

[locne sroro marepuan KOHCTPYKIIMM CHOBA Harpy»aroT, BBOAS B O0Opo3ny
KOMIIEHCATOp, TPEACTABISIOMUN COO0M JKECTKOE CTAbHOE KOJBIO, MEPEKPHITOE C
JIBYX CTOPOH T'MOKOM MJIH KECTKOM MEMOpaHOM.

C mnoMoupl KOMIIpeccopa B KOJBIE CO3JAKOT JABJICHUE, MPU KOTOPOM
PAacCTOsTHUE MEXY TOUKaMU CTAaHET PaBHBIM MEPBOHAYAIILHOMY.

[Ipy sTOM naBieHWE, CO37aBa€MOE KOMIPECCOPOM, IMPUHUMAIOT PaBHBIM

HaIps’KCHHUIO KOHCTPYKIIMU B 9TOM CCUCHHUMU.

14



Buibop mexanuueckux nepaspywiaouyux memooos. PemaronmM 3HaueHuEM
IIPU BBIOOPE METOJOB SIBJIIETCS TPOCTOTA U3MEPEHUI M MX 00paboTka. Bee MeTob
OCHOBaHBl Ha (DUKCAIlMM 3HAYCHHS KOCBCHHOW XapaKTEPUCTUKHA C TOCTPOCHHEM
I'PaayupOBOYHON 3aBHCUMOCTH JUIS OMperelieHus mapamerpa. OmnpenenseMbie Ha
00bEKTE 3HAYEHHSI KOCBEHHOM XapaKTEPUCTHKH S BIITFOTCS:
® JWaMeTpPhl OTIIEYaTKOB Ha OETOHE HW CTaHAAPTHOM oOOpasle Mpu yaape
WHJICHTOPA WIY TIPH €ro BAABIMBAHUU B TIOBEPXHOCTh OCTOHA,

e  IIPU UCMOJIb30BAaHUHM METOJIA YAapHOT'0 UMITYJIbCa TIapaMeTp SHEPTrus yaapa;

®  TIpU MCTIOJH30BAHUU METOJIa OTPHIBA 3HAUCHUE HATPSIKEHHSI, HEOOXO0IMMOT0 IS
MECTHOTO paspyllieHuss OeToHa TpH OTPhIBE TMPHUKICEHHOTO K HEMY
METAJUIMIECKOTO JINCKA, PABHOTO YCWIMIO OTPHIBA, JECJICHHOMY Ha ILIOIIAb
MIPOCKITUH TIOBEPXHOCTH OTPhIBa O€TOHA Ha IJIOCKOCTh JINCKA;

® IIpU BBIPHIBE aHKEPHOTO YCTPOWCTBA 3HAUYCHHE YCHJIHSI MECTHOTO pPa3pyIICHUS
OeToHa.

® TIPU KCTIOJIB30BAaHWM METOJIa OTPHIBA CO CKAIbIBAHHEM peOpa 3HAYCHUE YCHIIHS
MECTHOTO pa3pbiBa, HEOOXOIUMOTO I CKAJILIBAHUS ydacTka OeToHa Ha pedpe
KOHCTPYKIIUH;

[Ipy WcmoOMB30BaHUM METOJOB, OA3UPYIOIIMX HAa OMPENCICHUM KOCBEHHOU
XapaKTEPUCTUKHU (METO Bl YIIPYTOTO OTCKOKA, IIACTHICCKOM JeopMaIiu, yaapHOTO
UMITYJIbCA U OTPhIBA) TPalyMpPOBaHHbBIC 3aBUCUMOCTH YCTAaHABIIMBAIOT KOHKPETHO JIJIS
KaXXJ0TO BHJIa TIPOYHOCTH.

JIJIs MCTIBITaHUS METOAaMH OTPBIBA CO CKaJbIBaHWEM M CKajbIBaHHS pedpa
JOTYCKAETCsl YCTAaHABIIMBATh €AUHYIO TPATyHPOBOYHYIO 3aBUCHMOCTh HE3aBUCUMO OT
BHJIa TPOYHOCTH.

TpeboBanusi K TPOBENCHUIO HMCIBITAHUN HEPa3pYIIAOIIUMU METOJIaMH, C
Y4€TOM TOJIIMHBI HCTILITYEMOI KOHCTPYKIIMH MPEICTaBICHBI B Ta0uIe 1.

Beibop MeTronoB ompeneneHus MPOYHOCTH OeTroHa Tpu  0OCIeIOBaHUH
HEOOXOIMMO OCYIIECTBIISATh, C Y4YETOM TIPEACIbHBIX 3HAYCHUH TMPOYHOCTH

KOHCTPYKIMUA. MeTo bl Onpe/eNieHus: MPOYHOCTH 1aHbl B Tabiuie 2.
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Tabmmma 1 - TpeGoBaHUs K MPOBEICHNIO UCTILITAHUN HEPa3pyIIAIOIIMMH METOIaMH

Yucmao PaccrosiHue
Meton ACIBITAaHIH Tonupna
MCXKIY MCCTaMU |OT Kpasd KOHCTP YKIUA KOHCpr1<L[I/II/I
Ha y4aCTKeE HUCITBITAHNH JI0 MECTa UCHBITAaHUHA
IInacTuueckou
5 30 50 70
nedopmarus
Ynpyroro otckoka 5 30 50 100
2 quaMmerpa
OTpsiBa 1 AMANETp 50 50
IMCKa
YaBoenHas
OTprIBa CcO 5 TiyOuH
P 1 Y 150 rIyouHa
CKaJIbIBAaHUEM BBIPBIBA
YCTAaHOBKH aHKEpPA

CkaneiBanue pedpa

pEop 2 200 - 170
KOHCTPYKIIUU
Y aapHOro uMIysbca 10 15 50 50

Tabnuia 2 - Beibop METOI0B OTNpe/IeIeHHs IPOYHOCTH Oe€TOHA NPU 00CIIeI0BaHUN

Meron [IpenenbHble 3HaUeHUs MpoUyHOCTH OeToHa, MIla
Ypyroro oTckoKa 1 miacTU4eCKOM 550
nepopmaruu
OTtpriBa 5-60
OTpbIBa CO CKAIBIBAHHEM 5-100
CxasnbiBaHus peOpa 5-70
Y napHOro umnysbca 10-70

OnpenesieHue NPOYHOCTH OETOHA HA 00pa3laX-Kydax C
KCNO0JIb30BAHMEM NMPUOOPOB HEPA3PYNIAKIIET0 METOIa KOHTPOJIS.

Beinonmenue paboThI:

1. TlogrotoBUTh OOPA3IBI-KYOMKH W3 TSKEIOr0 OETOHOB Pa3HOIo Kiacca

MIPOYHOCTH UCXOJIS U3 YCJIOBHM | KYOUK Ha OJTHOTO CTYAEHTA 1 Opuraj u3 3 4esoBek.

2. HOI[F OTOBHTb CPCACTBA UBMCPCHUA JIMHEUHBIX Pa3sMCpOB:

- JIMHEUKY METaJNINY ECKYIO;

- IMHEWKY YIJIOBYIO (CM. pUCYHOK 1).

16




3. TloaroToBUTh CpeACTBAa M3MEPEHHS W MPUOOPHI OMPENEICHUS] MPOYHOCTU
OeToHa HEpABPYIIAIOIMMHU METOAMU:

- MOJIOTOK D3 1ems;

- moJioTOK KarkapoBa;

- mpu6op IlImunra;

- pubop «OHHUKC-2,5%.

4. BBIMOJHUTH U3MEPEHUSI NPOYHOCTU OETOHA C KCIOJB30BAHUEM Pa3JIMUHBIX
CPEACTB U3MEPEHUS UCXOAS U3 CIECAYIOIIMX YCIOBUM — KOJIMYECTBO YIapOB S.

[IpoyHOCTH OETOHA MPU UCTIOJIB30BAHUU CPENICTB U3MEPEHUIN MOJIOTOK Du3iens,
mosoTok Katkaposa, npudopa lImuara onpenenuts N0 TapUPOBOUHBIM KPUBBIM (CM.
pucynku 1, 2, 4).

5. Pe3ynbTatel UCTIBITAHWM 3aHECTH B TAOJHIIBI 3 — 6.

Tabmma 3 - Pe3ynbTarsl onpenenacHus MPOYHOCTH OETOHA C HCTIOJIE30BAHUEM
MoJIoTKa Ousnens

Howmep () OTIeYaTKOB Ha TIOBEPXHOCTH OETOHA B MM, onpeneeHHbie CU muHelHbIX pa3MepoB

3aMepa JINHEN KON METAJUINYECKON JINHENKOH YINIOBOU

1 2 3

Al W|IDN| -

Cpennee

R

.

Tabmua 4 — Pe3ynpTaThl ONpeaeneHuss TPOYHOCTH OETOHA ¢ MCTIOJIb30BaHUEM
MoJioTka Kamikaposa

Howmep JInnelika MeTayuMYecKast JIunelika yrimosas

3amepa dg, MM d,, Mm des/d, ds, MM d,, Mm des/d,
1 2 3 4 5 6 7
1
2
3
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[Ipoaomxenue TabauIs 4

1 2 3 4 5 6 7

4

5

Cpemnee

Rep., Mlla

Tabmvma 5 — Pe3ynbTarel onpeeneHus MpOYHOCTH OETOHA € HCTIOJIb30BaHUEM
npudopa [lmuara

TIpoexTHbIii
h, h, hs hs hs hcp- Rep. KJIECC OcToHa

1 2 3 4 5 6 Il 8 9

PesynbpraT enuHUYHOTO
n3Mepenus, Mlla

Tabmvma 6 — Pe3ynbTarsl onpeeneHus MpOYHOCTH OETOHA € HCTIOJIb30BaHUEM
npudopa «OHUKC-2,5»

= _
Ry R Rs Ry Rs | Rmin | Rep. mggjgg;gg‘a

1 2 3 4 5 6 7 8 9

PesynpraT enuHUYHOTO
n3Mepenus, Mlla

Tabmump! 7 - CBogHAS TabaMIA PE3YIHTATOB UCITHITAHUI

HaumenoBanue npudopa KocBenHnas BenmunHa Rep.

MomoTok Ouzaerns

MonoTtok Kamkaposa

[Tpubop muara

[Tpubopa «Onukc-2,5»

BoIBOABI
B BBIBOmAax yka3bIBacTCs Kakasg KOCBEHHAs BEIMYMHA XapaKTEPU3YET

pe3yJabTaT U3MEPEHUs (quaMeTp OTIeyaTka Ha OeToHe, JHaMeTp OTIeYaTKa Ha
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OETOHE U 3TAJOHOM CTEpKHE, BEJIMUMHA — BBICOTa OTCKOKA U TIP.) U KaKo# pe3yibTar
IIOJIy4YEH KaKUM CPEICTBOM U3MEPEHUS.

[Ipy BBINOMHEHWHM HATYPHBIX MCIBITAHUNH OETOHAa METOJOM OTphIBa CO
CKaJIbIBAaHHEM, pEe3YJbTaTbl UCIBITAHUM OQOpMIIIOTCS B BUIE NPOTOKosA, (opma

KOTOpPOro pekoMeHjoBaHa mpuioxeanem MC-300.6-97.
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I[TPOTOKOJI

BBINIOJIHEHUSI HATYPHBIX UCIIBITAHUN O€TOHA

CrtpowuTtenbHast Opranu3anus

1 OOBEKT UCTIBITAHUI

2 Ilenp ucTbITaHUMH

3 Ilepuon o6cnenoBaHms

4 TemneparypHbIil TUCT

Jlata

5 CBeneHus 0 KOHCTPYKIIUH:
- CpOKHU OETOHUPOBAHUS

°c

- cioco® OETOHUPOBAHUS
- c1I0c00 BBIIEPIKUBAHMS

- CpenHss TeMreparypa OeTona

- pacroJIo;KEeHHE I1IBOB, SIPYCOB

- BUJl apMUPOBAHUSA

Bpems

°c

6 CBenenuns o OeToHE:

- BUJI ¥ KDYITHOCTH 3aTNOJTHUTES
- cOCTOsTHUE OeTOHA (BU3YaIbHO)
- CpeIHss MPOYHOCTD (Mapka, Kjiacc) 0eToHa
- 110 acHopTy (MCTbITaHUs 00pPa31OB-KyOOB)

7 CpenctBa u3MepeHui

Ne i/ Hanmenosanue

Ty, ocHOBHbBIE XapaKTePUCTUKI

CBezeHHs O IOBEPKE UITU
KaJTMOPOBKE

1

2

3

8 IImannpoBKa U3MepeHUi

- cXeMa U3MepeHUi (KOJIMYecTBEHHAs!, allbTEPHATUBHO -KOJIMYE€CTBEHHAS )

- 1O3UPOBAHHBIN YPOBEHb HarpyxeHus, Mlla

- KOJIMYECTBO YYACTKOB M3MEPEHUI B OJTHOM 30HE

- KOJIMYCCTBO OAHOPOAHBIX 30H B KOHCTPYKIIUHA
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- IJIyOMHA U cXeMa Harpy>KeHuin

- 3HAUCHHE TIEPEBOIHBIX KOIPPHUIIMECHTOB

- norpemmHocTs (CKO) MeTo10B n3MepeHuii

9 IloaroToBka KOHCTPYKIIUU

- pa3Mepsl LITypoB @, MM

- CTI0CO0 U PEXUM NPEABAPUTEIILHON 00padOTKH (MPOTpEB, BHICYIIIMBAHKE)

10 Pe3ynbrarel u3mepeHuii

Koopau

HaThbl Y4aCTKa

Iloxazanus CHJIOU3MEPUTECIIA

Ycumuu BeipeiBa, KH | [Ipockans3siBanne, MM

OcHOBHbIE U3MEPEHUS

I[OHO.TIHI/ITCJ'H:HBIC HU3MCPCHUA

11 Pe3ynbTarel 00pabOTKM TaHHBIX U3MEPEHUS POYHOCTH 10 YUACTKAM:

No /it

IlonpaBxu

VYcunue BoipbBa, KH T

2

IIpounocte, MIla

Cpenssisi IpOYHOCTH MO y4acTKaMm

OcCHOBHbIE U3MEPEHUS

I[OHO.TIHI/ITCJ'H:HBIC HU3MCPCHUA

12 Pe3ynbTaThl pacyeToB MPOYHOCTU

12.1 HmxHue rpaHuibl IPOYHOCTH 10 30HAM:

3oHa

Cpennue 3navyenus, MIla

CKO, MIla

HwxHsis rpannna npo4HocTy,
Mlla

12.2 HwxHue rpaHulbl OPOYHOCTU NO PE3YyJbTaTaM JOMOJHUTENBHBIX U3MEPEHUN

I10 30HaM:

3oHa

Cpennue 3nauenus, MIla

CKO, MIla

HwkHss1 rpanuna npo4yHocTy,
Mlla

12.3 30HbI ¢ HEOOECTICUEHHOM TPEOyEeMOM MPOYHOCTHIO

12.4 Pacuer HM>KHEH I'paHUIpBl IPOYHOCTH MApTUX OETOHA, KOHCTPYKIUH, U31ennit

Cpennsig npouHocTs, Mlla
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12.5 BeruucieHnue cpeHero KBaJjparnyeckoro OTKIOHEHUs TPOYHOCTH OETO Ha 110
dbopmye

_n 2 .Rep. ) ’
MO.C. 100 - (ﬂ
T7I€ S, 0. - CPEAHEE KBAIPATHUECKOE OTKJIIOHEHHE ITPOYHOCTH TI0 pe3yibTaTaM
VCTIBITAHUM KOHCTPYKLIMU WM 30Hbl KOHCTPYKIMKA METOAOM OTPhIBA CO

S = (S

CKAJIBIBAHUEM;
Sip. - cpennss KBaapaTuieckas OmMOKa rpaJlyupOBOYHOM 3aBUCUMOCTH;
Rep. — CpeaHsas NPOYHOCTh MCTIBITBIBAEMBIX KOHCTPYKIIUM MIIM 30HBL.

12.6 Pacuer npupocTa MpOYHOCTH MOCJIE TPOTPEBa

13 3akmrouenue

HcnbiTanus nmpoBoanim
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KoHTpoJsibHbIE BONIPOCHI

1. Kakumu crocobamMu MOYKHO TIPOM3BOJIMTH OIEHKY MPOYHOCTHBIX XapaKTEPUCTHK
KOHCTPYKTUBHBIX MaTepHaioB?

2. Kak xmaccuumupyroT MeEXaHMYECKHE METOJBI OIpENeiIeHUusT IPOYHOCTH
Marepuasia B KOHCTPYKIMX?

3. Ha yem ocHOBaH MeTOJI IIaCTUUECKUX Aedopmaruii?

4, Kak cTpouTcsi TapUPOBOYHBIN Tpaduk?

5. Ha ueM ocHOBaH METOJ ylIpyroro OTCKoKa?

6. Ha uemM ocHOBaH MeTOJT OTPBIBA CO CKaJIbIBAHUEM ?

/. Ha yem ocHOBaH METOJ] y1apHOTO UMITYJIbCa?
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