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TexHudeckoe o0ciefoBaHUE CTPOUTENbHBIX KOHCTPYKIUY 3MaHUN U
coopyxkeHuil. - Caukt-IleTepOypr, «LIeHTp KauecTBa CTPOUTEJILCTBA >,
1998.

PemakKnmuoHHasA KOJIJIETH:
bepuukos [1.B., Jletudopn A.H., IInatouoB C.A., dkoBenko M.I1.

PaccMoTpeHH 3ajilayil ¥ METOObl TEXHUYECKOT0 00CIeqoBaHUsI
3OaHUNA U COOPYKEHUH, JaHbl PEKOMEHOAIINY 110 BHEITIOJTHEHUIO
IIOBEPOYHBIX PACYETOB CTPOUTEIBHBIX KOHCTPYKIINY (C y4eTOM
HAJIWYHUS BHISBJIEHHHIX ITPHU 00CIeqoBaHuM HeeKTOB KOHCTPYKIIHM) U
COCTABJIEHUIO 3aKJTIOYEHUS 10 Pe3yIbTaTaM TEXHUYECKOT O
oOciemoBaHUSI.

KHura paccurTaHa Ha MHXEHEPHO-TEeXHUYEeCKHUX PAaOOTHUKOB
IIPOEKTHBIX, PEMOHTHO-CTPOUTEJILHBIX U 9KCILJIyaTalluOHHBIX
OpraHu3allvu.
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PelleH3eHTHI: KaHOUOAT TeXHUYECKUX HayK, HoieHT A.TI.
OBCSHHUKOB KaHOUOAT TexHu4yeckux Hayk FHO.IT. CTpuraHos.

BBEIEHWUE

[ToHsTHUS, CBI3aHHBIE C TEXHUYECKUM 00OCIeloBaHMEM 3[IaHUM U
COOPYKEHUU, B IUTEPaATYPHBIX UCTOUYHHUKAX UMEIOT pa3JIndHbIe
TOJIKOBaHUS ¥ 0003Ha4YalTCsa pa3imyHbiMu TepMuHamu. A.U. Cy66eTo
/71/ iop moHsATHEM «00OCIEmOBaHNEe» IOHUMAaET IIPOILeCC KOHTPOJIS,
HCIILITAaHWM, aHa/In3a U OLeHKU: «BO3PAaCTHOU CTPYKTYPhI» IIaCCUBHOU
1 aKTUBHOM YaCTH OCHOBHBIX (POHMOB; XapakKTepa u o0beMa
pa3pylleHu B IOCIeaBapUMHOU CUTyallsaX; BOSMOXKHOCTEN
BOCCTAHOBJIEHHUS, PEKOHCTPYKIINY, MOIEPHU3AlINM, PACIIUpEHNE
00BEKTOB; BO3MOXKHBIX CTPATETUl HayYHO-TEXHUYECKOT0 OOHOBJIEHNS;
COCTOSTHUS BHEIIHEW U BHYTPEHHEU «3KOHOMUUYECKOU Cpenbl»; YPOBHS
3arpsi3HEHHOCTU IPOU3BOMCTBA; CTEIIEH! arPECCUBHOCTU
3arpsi3HEeHMNM; BO3MOXKHOCTU YTUJIN3AIUX OTXOHOOB U T.II. A M.
Cy0606eTTO paccMaTpUBaeT TEXHNYECKOE U NHKEHEPHO-Te0JIOTUYEeCKOoe
o0cJieqoBaHUS KaK IBE CAMOCTOSTEJIbHbBIE «CUCTEMBI OJIOKOB», U3 CEMU
ob6cnemoBanuii: Ne 1 akoHOMHYECKOro, Ne 2 - 3Kosorudeckoro, Ne 3 -
conuanbHOro, Ne 4 - apromudeckoro, Ne 5 - Hay4HO-TeXHUYECKOro, Ne 6
- TEXHUYECKOTO (apXUTEKTYPHO-CTPOUTENBHOT0), No 7 - MHIKEHEPHO-
reojioruueckoro. Hamuyue Uiy OTCyTCTBHE Te€X UJIM UHBIX OJIOKOB 110
A.H. Cy66eTo hopMupyeT NpeacTaBiIeHUEe O MOJTHOTE «KOMIIJIEKCHOTO
oOCIeJoBaHUI».

Cpenou TeEpMHHOB, CBSI3aHHEIX C ITPOIIECCOM TEXHHUYECKOTO
oOcnemoBaHUsI, Haubojiee 4aCcTO BCTPeYaeTCs MOHSITUE
«0uazHocmuka» /71, 74/. Ouarnoctuka no A.W. Cy66eTo BHICTYIIAET, C
OOHOM CTOPOHHI, KaK YaCThb «00C/1e008aHUA», @ C OPYTOH - KaK
OOCTATOYHO CAMOCTOSITEJIbHBIN IPeIMEeT TEOPUH.

B cripaBouHuKe /74/ BOOOIIIE OTCYTCTBYET IIOHATUE «00C/1ed008aHue»
a paccMaTpuBaeTCsa «mexHu4deckasa ouazHocmuka». OHa
omnpepnenseTcs KaK 0Tpacib Hay4YHO-TEXHUYECKUX 3HAaHUU, CYIIIHOCTh
KOTOPHIX COCTaBJIAIOT TEOPHUS, METOOH U CPEICTBa OOHaApPYyXKeHUs, a
TaKXKe MOUCK JedeKTOB 00bEKTOB TEXHUUECKOU Ipupoasl. I[1ox
Oe(eKkmom TIpU 3TOM ITogpa3yMeBaeTcs Jito00e HECOOTBETCTBUE
CBOMCTB 00bEeKTa 3afaHHBIM, TPEOYEMBIM UIITU O0KHUOAaEMBIM €TI0
cBorictBaMu. OOHapyKeHUe U ITOUCK Ne(EeKTOB - 3TO IPOILECCHI
onpeneieH’sI TEXHUYECKOTO0 COCTOSTHUS 00beKTa, 00beANHSAIOIINECS
rox o6IIMM TEPMHHOM «Qud2HocmuposaHue». Pe3ynbTaToM
IIOCJIEOHETO SIBISETCA «0Ud2HO3».
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B cripaBouyHOM 1mmoco6uu /73/ mexHuueckasa duazHocmuka
omnmpepensieTcs KakK Hay4dyHas OUCLUIINHA, u3ydalllas TEXHU4YeCKue
CHUCTEMEHI (B TOM YMCIIe 3MaHUs U COOPYXKEHUS, a TaKKe UX 3JIEMEHTHI),
yCTaHaBIUBaloOllas MPUYHMHBI BOBHUKHOBEHUS OTKA30B U
IIOBPEeXKIeHnM, pa3pabaThiBaloiasi METOObl UX O0HAPYKEHUST U
OLIeHKM. ['TaBHOM 3amadyeyr OUArHOCTUKU KaK HaYKU SBISETCS
pa3paboTKa METOMIOB U CPEACTB II0JIYYeHUST BCeOObeMITIONIeH
HHOPMAIIMKU 0 TEXHUYECKOM COCTOSTHUHM 00BeKTOB. KoHeuHas 11esb
OUArHOCTUKU 3[aHUMN U COOPYXKEHUU COCTOUT B MOTUBUPOBAHHOM
3aKJII0OYEHUHU O TEXHUYECKOM COCTOSSHUHU OTHENbHBIX UHCTPYKIINMN U
30aHUU B 11€JIOM, UX 9KCIIJIyaTallMOHHOW MIPUTOOHOCTH, B IOIY4YEeHUN
CBEeJIEeHUU O TOM, KaKue OTKJIOHEHUS OT HOPMBI UMEIOTCS U rae. Takoe
TOJIKOBaHNE TEXHUYECKON JHArHOCTHKM COBIAJaeT C HMICTOYHHUKOM

174].

Y HEKOTOPHIX aBTOPOB /3, 38/ ynoTpebisieTCca TEPMUH «TeXHU4YecKast
9KCIEepPTH3a», KOTOPHIH 1O CBOEM CYyTU OJIM30K K MOHSITUIO
«TeXHUYeCKass qUarHoCTuka». Bo MHOTUX TUTepaTyPHBIX KCTOYHUKAX
MIPUMEHSIOTCSI TEPMUHBI «00CIIeIOBaHNE», KTEXHUYECKOE
nuTepaTtype, IOCBAILIEeHHOU 3KCIIyaTalluu 3ganuu /27, 57/,
HCIIOJIb3yEeTCSI TEPMUH «OCMOTP KOHCTPYKIUM», KOTOPBIN OJTM30K K
IIOHATHUIO «OUarHOCTUPOBaHUEe». HemocpeacTBEHHO K TEXHUYECKOU
OUarHOCTUKE OTHOCUTCS IOHSATUE «KOHTPOJIb KauyeCTBa
KOHCTPYKLIAW».

B cnpaBouHuKe /74/ paccMaTpuBaeTCs TPU TUIIA 3aJayd
omnpenenieHuss TEXHUYECKOTO COCTOSTHUS 00BEeKTOB. [1epBhIi THUIT
COCTAaBJIAIOT 3aja4yy OllpefesIeHUsI TEXHUYECKOTO COCTOSIHUS, B
KOTOPOM HAaXOOUTCS OOBEKT B HACTOSIIIUM MOMEHT. DTO 3afada
OUarHOCTUPOBaHUSA. 3afjaya BTOPOro TUIIA - IIpefCKa3aHue
TEXHUYECKOT'0 COCTOSIHISI, B KOTOPOM OKazKeTCsI 00BbEeKT B HEKOTOPBIH
OyaoyIIuii MOMEHT BpeMeHH. DTO 3aJada IporHo3upoBaHusi. K
TpeThbeMy TUNY NPUHAAIEeKaT 3aJady OnpeaeleHnus TEXHUYEeCKOro
COCTOSIHUSI, COCTOSIHUSI, B KOTOPOM HAXOOUJICSI 0OBEKT B HEKOTOPBIHN
MOMEHT BPEMEHH B IIPOLIIOM. JTO 3afayu reHe3a. ABTOpHI /74/
3a[jayy IepPBOT0 THUIIAa OTHOCAT K mexHuU4Yeckol, duazHocmuke,
BTOPOTO - K MexHU4YeCcKoU Npo2HOCmMukKe, a TPeThero - K mexHu4eckou
2eHemuske.

B To XKe BpeMs BCe 3TU 3aJa4y¥ UMEIOT OTHOLIEHUS K TEXHUYECKOMY
06cenoBaHUIo, IIOCKOJILKY B 3aBUCUMOCTHU OT 1€ 00CIeqOBaHus
MOTYT PelIaThbCs 3aJadyy UJIN BCEX TUIIOB OOMHOBPEMEHHO, U TOJIBKO
omHOro MuOO0 ABYX TUIIOB. Tak, HaIpUMepP, IPU aBapuUM 3TaHUN U
COOPYZKEeHUU ONpenessieTcs 9KCIIyaTalluOHHOE COCTOsTHUE
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COXPaHUBIIUXCSA KOHCTPYKIIMNN (TeXHUUYECKasi QUarHOCTUKa), BEISIBIISAET
COCTOsIHME KOHCTPYKIINM Ilepell aBapueu (TexHudyeckass TeHeTUuKa),
OaloTCs IIPEIJIOKEHUsI O BO3MOXKHOCTU UCIIONIb30BaHUS 3[aHUY I10CIIe
BOCCTAHOBUTEJIbHBIX PAa0OT (TeXHUYecKasi IIPOrHOCTHUKA).

Takum o6pa30M, B HACTOdIIMee BpeMsd OKOHYATEJIbHO He CJIOZKUIIAaCh
TEPMUHOJIOTUSA MOHSATUM, CBSI3aHHBIX C ormpepneslieHueM
IKCIINIYATallUOHHBIX Ka4YeCTB 30aHUHU U COOpy}KeHI/IfI B I1epuon ux
OCMOTPa, a TaKZKe B MOMEHTEI BPEMEHU B ITPOIIIJIOM H 6YJIYI_T_[€M.

B HpennaraeMofI KHHUT € IIPUHATO CIIeAyIoIllnee TOJIKOBaHnue TIOHSATHMN.

TexHuvecKkoe obcsaedosaHue - TPOIlECC, KOTOPHIY BKJTIOYaET B cebs
KOHTPOJIb, UCIIBITAHUS, aHAIU3 U OIeHKY KOHCTPYKIUN 3MaHUN U
COOPYKEHUH B IEeJISIX BBISCHEHHUS 9KCITyaTallMOHHBIX Ka4eCTB
KOHCTPYKILUH, 11e71eco000pa3HOCTH PEMOHTA U PEKOHCTPYKIIUY 30aHUM
1 COOPYKEHUM, BHISICHEHNEe IPUYNH aBapuil, IIPOTrHO3UPOBaHUE
TIOBeOEeHUST KOHCTPYKIUI B OyOyIieM.

TexHuuyeckoe OuaeHocmupoeaHue - IIpo1iecCcC oIpenelieHunsd
TEXHNYECKOI'O COCTOAHUA CTPOUTEIIEHBIX KOHCTpYKI.[HI:I. OpHa u3s
OCHOBHBEIX 3ada49 OUAI'HOCTUPOBAHUSA - BhISIBIIEHU A He(l)eKTOB
KOHCTpYKLIPIfI, BHISICHEHUW A IIPHUYKUH UX ITOSABIJIEHUS M YCTAHOBJIEHHE
BIIUAHUSA JIe(I)eKTOB Ha 3KCIINIyaTallMOHHBIE€ Ka49eCTBa KOHCTpYKL[HfI.

TexHuYyeckKoe npo2HO3UpoBaHue - IpefcKa3aHue Ha OCHOBE
OUArHOCTUPOBAHUS TOTO TEXHUYECKOTO COCTOSIHUSI, B KOTOPOM
OKaXXeTCs 3[laHue UJIM COOPYKEHUEe B HEKOTOPHIM OyAyIIuii MOMEHT
BpPEMEHHU.

TexHUYeckas 2eHemuka - onpenejeHNue Ha OCHOBE
OUAaTrHOCTHUPOBAHUS TOTO TEXHUYECKOT'0 COCTOSIHUS, B KOTOPOM
HAXOOWUJIOCh 3TaHUE UJINM COOPYXKEHNEe B HEKOTOPHIM MOMEHT B
TIPOIIIJIOM.

TakuMm 0O6pa3oM, B JaHHOM KHUTE IIOHSITHE, «KTeXHUYECKOe
oOcrnenoBaHue 3TaHUN U COOPYKEHUN» SIBAsSETCS Hanbosiee OOIIUM U
BKJIIOYAeT B ce0sI B KAYeCTBE COCTABHBIX YaCTEeH MOHSITUS
«TeXHUYeCKas TUAarHOCTHKA», «TEXHUYECKOe IIPOTrHO3UPOBAHUE» U
«TeXHUYEeCKas TeHeTHKa».

TexHuyeckoe obcreqoBaHye 3TaHUM U COOPYKEHUM TPOU3BOOUTCS B
CBSI3U C IIPEJIionaraeMoi uxX peKOHCTPYKIMel, oOHapyKeHueM
neheKTOB CTPOUTENILHBIX KOHCTPYKIIMH, BHI3HIBAIOIIINX COMHEHHE B UX
9KCIJIyaTallMOHHBIX KaueCTBax, II0CJie aBapuul 30aHUuu UIu
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COOpy}KeHHﬁ, IIpu BO300HOBJIEHUH CTPOUTEJIBCTBA ITOCJIE OJINTEIIbHOT'O
IIepepriBa B CTPOUTEJIBHO-MOHTA2KHBIX pa60TaX.

OcHOBaHKEM K ITPOBEOEHUIO TeXHUYECKOr0 00CIeMOBAHUS CITYKUT
3agaHue, B KOTOPOM YKa3bIBAlOTCS: MOTUBEI OIS ITPOU3BOACTBA
o0crieqoBaHus, 11eJTb PEKOHCTPYKIIMY, OPUEHTUPOBOYHO IIJIAaHUPYEeMbIe
IMOJIe3Hble HAarpy3KHU MOCJie PEKOHCTPYKIIMHU, CYIIEeCTBYIOIIHE
MMOJIe3Hble HAarpy3KH, IIJIaHUPOBOYHBIE PEIIEHUS U YCIIOBUS
S9KCIITyaTalluM IIOCIe PEeKOHCTPYKIuM. B 3agaHruu Ha TEXHAUYECKOE
oOciieqoBaHMe XKeJlaTeIbHO IPUBOOUTDL TaKKe JOHHBIE O
BO3MOXKHOCTSIX CTPOUTENIbHBIX OpraHu3aliiii, KOTOpoe
IIpeaIiojiaraeTcs IPUBJIeYhb K paboTe M0 PEKOHCTPYKIIMU U PEMOHTY
3[aHUS WU COOPYXKEHHUSI, 00 UMEIOIIUXCSA ¥ HUX CTPOUTETbHBIX
MaTepHralax, MexaHu3Max U Op. (cM. npunoxenue 1).

o Hayasa o6cIemoBaHUs CleqyeT U3YUYUTh OIMLIT ITPOEKTHUPOBAHUSI
1 CTPOUTEJILCTBA, IPUMEHSIBIINECS KOHCTPYKTUBHBIE PEIIeHHU,
CTPOUTEJILHEIE MaTePHUaslbl 3a KICTOPHUYECKUH IIePHO, OXBATHIBAIOIITNH
BpeMsi CTPOUTEJIbCTBA M 9KCIUIyaTalluM MOJIekaluX 00cIeqoBaHIIO
3MaHUM U coopyxkKeHuM. OObIYHO PabOTH IO 00CIeqOBaHUIO
BBITIOJIHSIOTCS B IBa 9Talla, T.e. IPOBOAUTCS 1) MpeaBapuTeIbHOe HITH
ob1tee ob6cemoBanue; 2) meTanbHoe obcimenoBanue. MHorma
oGceoBaHMe BeOeTCsI B OOUH 9Tall. 3aBUCUT 3TO OT 3aJlayH,
COCTOSITHMSI CTPOUTEJIbHLIX KOHCTPYKIHUH ¥ KBATUDUKAIIUY JIHII,
IIPOU3BOISINIUX oOcienoBanue. [leTaabHoe 00CIeIoBaHNe OTHUMAET
MHOTO BPeMEeHH U 00XOJHUTCS OPOTro, IIO3TOMY HEeOOXOOUMOCTEL B HEM
OOJI2KHA OBITH 000CHOBAaHA IIPHU IIPEeIBAPUTEILHOM MJIH 00IIeM
o0cIIeqoBaHUM.

IIpemBapuTenbHOE UK 00Iee BU3yaibHOe 00CIieqoBaHue MOXKeT
BKJIIOYaTh B Cce04:

- PEKOTHOCITUPOBOYHBIM OCMOTP 00BEKTa;

- O3HAKOMIJIEeHUE C IIPOEKTHOU U UCIIOIHUTEJIbHOU JOKYMEHTAllueu;
- BU3yaJibHOe 00cJieqoBaHUEe KOHCTPYKIINM;

- BEITIOJTHEHUE OOMOPOYHLIX YePTEeKeH;

- BHIIIOJTHEHNE IPUKUAOYHBIX ITOBEPOYHBIX PACYETOB HEKOTOPBIX
KOHCTPYKIIUY;

- OPHEHTHUPOBOYHYIO OLIEHKY COCTOAHUSA KOHCTpYKL[I/Iﬂ 1 00BbeKTa B

11eJIOM;
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- pa3paboTKy miiaHa malbHeUmux paboT Mo 06CIeqoBaHUIO;

- CoCTaBJIeHHEe 3aKJII0YEeHHUs 110 pe3yabTaTaM IPeaBapuTeILHOTO
UJIN 00IIero o0CIemoOBaHUA.

HpeuBapHTeanoe Ui 061.T.Iee O6CJ'I€JIOB8.HI/IG HAa49YHWMHA€ETCA C
OCMOTPa KOHCTpYKI_II/Iﬁ 30aHUA UJIN COOPYZXKEHHUs, O3HAKOMJIEHUA C
TEXHUYECKOM HOKYMGHTaHHeﬂ n OPyr'uMHu MaTepuajilaMiy,
IIOMOTAIOIIMMXMMMU COCTABUTH IIPEeACTaBIIEHUE 00 n3ydYaeMOM o0OBeKTe.

H3ydyeHUre IPOEKTHO-TEXHUYECKOM MOKyMEHTAllUU ITPOU3BOOUTCS B
IIeJISX onpeaesieHus Iepruoga CTPOUTENbCTBA, BDEMEHU ITPOBEAEHUST
PEMOHTOB, U3MEHEHUS YCJIOBUM 9KCILTyaTallu¥, KOHCTPYKTUBHOT O
pelIeHus 3gaHus UJIM COOPYKEHUSI, PaCUEeTHHIX Harpy30K U
BO3IEMCTBUM, pa3MelleHusT 000pyaOBaHUs, MHXKEHEPHO-
Te0JIOTUYEeCKUX YCIIOBUM CTPOUTETBCTBA U 9KCILTyaTalluu.

IToMHMO IIPOEKTHOM JOKYMEHTAIINH JOJIXKHBI OLITh M3Y4YEeHEl aKThI Ha
CKPBITEIE PA0OTHI, aKTHI IIepegadyy B 9KCIIyaTalluio, IacIopTa-
cepTudUKATH Ha MaTePHaIbl U COOPHBIE 9JIEMEHTHI, XKypPHasl
IIPOM3BOMCTBA PAOOT, ITACHIOPT Ha OOBLEKT MOKYMEHTHI O MPOBEIEeHHBIX
PeMoOHTaX, PeKOHCTPYKIUAX 1 Op. B mepuon mpegBapuTeIbHOTO
06celoBaHMsI MOJIXKHEBI OBITH YCTAHOBIIEHEI OTCTYIJIEHUS OT
ITPOEKTHEIX MaHHEIX II0 00beMHO-TIAaHUPOBOYHLIM, KOHCTPYKTUBHBIM
peleHusIM, IO BUAY W XapaKTepy Harpy3ok. K coxkaleHuio, BO MHOTHX
ciydasx Impu o0CcIeqoBaHUAX IIOJIYUYUTh BECh MepedYeHb He0OXOMUMBIX
OOKYMEHTOB He ymaeTcs. LIeHHbIe cBeeH!sI MOXKHO BEISIBUTEL U3 Oecefn
C pabounMu 1 MHKEHEPHO-TeXHUYECKUM IIePCOHAJIOM,
o0ecrneYmnBaloNIMMU SKCITyaTallUI0 ¥ TeXHOJIOTUYECKUH ITPOI[eCcC
obcrieqyemMoro o0beKTa.

[Tpu OTCYTCTBUHU ITPOEKTHO-TEXHUYECKOU TOKYMEHTAIIUN UTU €€
HEKOMIIJIEKTHOCTY ITPOU3BOOAT 0OMepPHl KOHCTPYKLMM U 10 HUM
BBITIOTHAIOT 0OMEPOYHBIE YEPTEKY 3TaHUS UIU COOPYKeHUs. B
rpoiecce 0OMOPOYHEIX PAaOOT ONIPenesaioT pa3Mephl CEYeHUN U
ITOJI0KEHNE KOHCTPYKIIMM B MPOCTPAHCTBE (IPUBSI3KY K
KOOPOUHATHBIM OCSIM ¥ OTMETKaM), YCIIOBUS ONUPaHUsI, KOHCTPYKIIHUIO
1 Ka4eCTBO CONPSI’KEHUU U CTHIKOB 3JIEMEHTOB, medopMaliuu
KOHCTPYKIIWM, HapylIeHNe CIIJIOMIHOCTU (OTBEPCTUS, OKOJIBI, PAKOBUHEI
¥ Op.), Y4aCTKHU PaCCIOeHUs, YBIaXKHEHUSI MaTepuasioB KOHCTPYKIIMH
U gpyrue nedeKTH.

ITo pe3ynbTaTaM nped8apumesibHo20 uau obwux obcaedosaHull
OAIOT OPUEHTHPOBOYHYIO OI[@HKY TeXHHYECKOTO COCTOSTHUS
CTPOUTEILHEIX KOHCTPYKIIUIH ¥ HaMeYaloT IIPOTrpaMMy daIbHEeHIIero
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meTanbHOTO oOcenoBaHusa. I1py He3HAYUTEIPHLIX AedeKTax
KOHCTPYKIUH 3TaHUS UJIA COOPYXKEHUS 1 BRICOKON KBaTU(pUKAITAN
IIPOU3BOSIIEro 00CIiemoBaHue CIIeINaliiCTa Ha OCHOBE Pe3yIbTaTOB
ob11ero oocienoBaHU MOXKeT OBITh cAejlaHa OKOHYATeIbHAd OIleHKa
TEXHUYECKOTO COCTOSIHUS CTPOUTEIbHBIX KOHCTPYKIIHH.

IlemaavHoe 8U3Yad/IbHO-UHCMPYMEHmMdaabHoe obciedosaHue
0b6veKkma B HauOoJiee o0IleM BUe BKJIIOUaeT B ce04:

- U3y4eHue HpOGKTHOfI U HCIOJIHUTEJIbHOU OOKYMEHTalluu,
- reoJiIornyeCKue U rugporeoyiIorndyeCKue N3blICKaHUi;
-reoge3nvdecKue paGOTBI,‘

- B3dATHUE Hp06 MaTepHualla U UX UCITBITAHUA;

- IPOBefleHNe Hepal3pYyIIaIuX UCIEITAaHUN 00CIemyeMbIX
KOHCTPYKIIUY;

- BEITIOJTHEHHM € ITOBEPOYHEIX PACYETOB KOHCTpYKLIHfI;

- OIIEHKY COCTOSIHMSI CTPOUTEIbHBIX KOHCTPYKIINHM ¥ 00CJIeTyeMOoro
o0BeKTa B IeJIOM;

- coCTaBJIeHHe 3aKJ/II0UeHHs II0 pe3yabTaTaM JeTaIbHOTO
o0cieJoBaHUsd.

[eTtanbHOe 06cnenoBaHue IPOU3BOAUTCS C lieibio cOopa
OKOHYAaTENIbHBIX 0O0CHOBAHHBIX CBEIEHUMN OJIS OLeHKU TEXHUYECKOTO
COCTOSTHUSI CTPOUTEJIbHBIX KOHCTPYKIMM. Ha oCHOBaHUU 3TOTO
o0cemoBaHUs fAelaeTCsa BEIOOP KOHCTPYKTUBHOTO PEIleHUs Ipu
PEKOHCTPYKLMU 3aHUN U COOPYXKEHUM, a TaKKe YCUIIEHUST
nedeKTHBIX KOHCTPYKIIUM.

HpI/I OeTaJIbHBIX O6CH6)IOBaHI/IHX:

- CTaBUTCHA 3ada4da ITOJIYUYUTh YTOYHEHHEIE€ IaHHBIE O ITOJIOZKEHHUHN B
IIJIaH€e U II0 BBICOTE, CEHEHHNH KOHCTpYKI_[I/II;I, 3HA4YEeHUuMAX (I)I/I3I/IKO-
MeXaHN4YEeCKHUX XdPaKTEPUCTUK MATE€PHUAJIOB, JIe(beKTaX KOHCTpYKLIHfI,

SKCHHyaTaHI/IOHHOfI cpene, IOJIE3HBIX HAarpy3KaX;

- IDUHUMAETCA PaCUeTHasd CXeMa HeCyIIInuX KOHCTpYKL[I/II;I,‘
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- IIPOU3BOASATCS IIOBEPOYHBIE PACUYETH 3JIEMEHTOB KOHCTPYKIIUY U
COOPY2KEHUU B LIETIOM;

I/IH}KeHepHO-FeOHOTI/IquKI/Ie MU3BICKAHUWS BEIIIOITHAIOTCA ITPU
OTCYTCTBHUHU pa6quX qepTe}Keﬁ q)YHJIaMeHTOB, HUCIIOJTHUTEJIBHBIX
OJOKYMEHTOB IIO UX BO3BEOEHUIO 1 MaTepPHrajlOoB 00 HWHZXKEHEePHO-
TeOJIOTHYEeCKHUX YCIIOBHUMIX IIJIOIMIAaAKKW CTPOUTEIIECTBaA O6CHG)IY€MOI"O
06'BeKTa, d TaKZXKe IIPHU PACIIOJIOZKEeHHNHN 00BeKTa Ha TPYHTOBOM
OCHOBaHHWH, CJIOZKHOM B MH2ZKEHEPHO-T€OJIOTHYEeCKOM OTHOIIIEHHNH.

IletanbHOE 00CIeoBaHNE KOHCTPYKIIUIM ObIBAET CIJIOIIHBIM UJIN
BHIOOPOYHBIM.

CniaowHoe obcaedosaHue IIPOU3BOOUTCA B CJIIydasX, KOr'da:
- OTCYTCTBYET IIPOEKTHAsA HOKYMEHTAIIU;

- UMeIoTCS TedeKThl KOHCTPYKIINM, CHUKAIOIINE UX HEeCYIIyIo
CIIOCOOHOCTB;

- B OOHOTHUITHBIX KOHCTPYKIUAX HEOOMHAKOBEI CBOMCTBA MaTepuaios,
YCJIOBUSA TIOTPYXKEHUS, OeucTBUEe afpeCCHBHOﬁ Cpenknl.

Ecnu B mpoilecce CIJIOIIHOTO 00CIenoBaHus 0OHapyKMUBAETCs, YTO
He MeHee 20% OOHOTUMNHBLIX KOHCTPYKLIUM IIPU 00IlEM UX KOJTUYECTBE
6osee 20 HaXOOUTCS B YIOBIETBOPUTENBHOM COCTOSIHUU, TO
OOIyCKaeTCs OCTaBIIMECS HEIPOBEPEHHBIMU KOHCTPYKIIUHU
o6cmemoBaTh BEIOOPOYHO. OOBbEM BEIOOPOYHO 0OCIIEAyEMBIX 3JIEMEHTOB
OOJIZKEH ONpeNeAThCSA U3 KOHKPETHHIX yciIoBuu (He meHee 10%
OOHOTUNHBIX KOHCTPYKIIUM, HO HE MeHee Tpex) /50/.

[Tocie BBHITTIOJTHEHUS OCHOBHBIX 3TAIllOB OGCHGJIOB&HI/IH IIPOU3BOOUTCA
OIME€HKHU TEXHNYECKOI'O COCTOAHUA CTPOUTEJILHEBIX KOHCTpYKLIPIfI,
KOTOpPas BKIIIOYA€T aHaJIu3 Pe3YyJIbTAaTOB WCIBLITAHUM MaTepuajioB 1
KOHCTpYKLII/IfL OKOHYaTeJIbHOE OIIpefejyIieHne Harpy30K 1 BO3IEMCTBUH,
IIpoBeeHne IMMOBEPOYHEIX PACYETOB HECYIITNX KOHCTpYKI_[I/II;I C yueToM
BBIABIIEHHBIX B HUX JIe(beKTOB.

HTorom IIPOBEOEHHOT O TEXHHUYECKOI'O O6CHG)IOB8_HI/IH SIBJISAETCA
3aKro4YeHue 1mo pe3yiibTaTaM 06CH8JIOB8_HI/IH 30aHUA NN
COOPYyZXKEeHHNd, B KOTOPOM HaeTCA O6H.[8.H OII€HKa 3KCIIITyaTallMOHHOT' O
COCTOsSAHUA O6'I)€KT8_, IIPUBOOATCA PEKOMEHOAIINHM I10 uaﬂbHeﬁmeMy ero
HCIIOJIb30BAHHUIO N HaGHIOJIeHI/IIO 3d CTPOUTEJIIEHEIMU KOHCTPYKIINAMHA,
d TaKZXKe IIpeayIoOZKeHu A I10 YCUIIEHUIO KOHCTpYKI_II/IfI.
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[Tpu BBITIOTHEHUU PaboT 110 00CIeOBaHNI0 CTPOUTETBHBIX
KOHCTPYKIIMYU HEOOXOAMMO BECTU CTPOTUM YUET MOJIyYEeHHBIX JaHHBIX B
CIelMaIbHBIX KypHasiaX, 0popMIsSTh aKThl 00CIeIOBaHUM Ha
pa3nuyHble BUAL paboT, mpoBoauTh GpoToduKkcaiuio gedeKkToB.

I'maBa 1. METO/IbI
TEXHHUYECKOI'O )
OBbCJIEHOBAHUA 3TIAHUAU U
COOPY2KEHHUHN

[Tpu o6crmemoBaHUY ITPUMEHSIOT BU3yalbHble U BU3YyaJIbHO-
WHCTPYMEHTabHbIe MeTOALI. B ciydae Bu3yasibHOTO 00CIeI0BaHU
HCIIONb3YIOT IIPOCTEUIIINE NHCTPYMEHTHI: PYJIETKU, OTBECH], YPOBHH,
MOJIOTKH, CKapIienu, gpesu. [ITpu o6ciemoBaHUU BHICOKUX 30aHUN
II0JIE3HBIM SIBJISIETCS OMHOKIIb.

II71 BU3yallbHO-UHCTPYMEHTaIbHOTO 00C/IeMoBaHUs KpoMe
IIPOCTEUINX ITPUOOPOB U UHCTPYMEHTOB IIPUMEHSIOT HUBEIIUPHI,
TEOHOONIUTHI, 000pyHOBaHUeE [OJI IPOXOOKU CKBaXKUH, TPHUOOPHI U
IIpucrocoOIeHus OJid pa3pylIaoiiuX METOOOB KOHTPOJIS MaTepPHUaJioB

u ap.

[TpegBapuTenbHOE UM 001Iee 00CIenoBaHue BHIIOIHSIOT C
IIOMOIIIBIO BU3YyaJIbHBLIX U, YACTUYHO, BU3yaJIbHO-UHCTPYMEHTAJTbHBIX
MeTOHO0B. B cinydae meTanmbHOTO 00CIIeqOBaHUS HAPSAAY C BU3YaIbHEIMU
00s13aTeIbHO ITPUMEHEHNE BU3YaIbHO-UHCTPYMEHTAIbHBIX METOIOB.

[TOCKOJIBKY OTHOM M3 OCHOBHEIX LI€JIe TeXHHYECKOTr0 00CIeIOBaHUS
SIBJISIETCSI BRISIBJICHKE [e(PEKTOB CTPOUTEIIHbHEIX KOHCTPYKIIUN 1
YCTAaHOBJICHHE MPUYKH WX BOSHUKHOBEHHUS, TO JIMIA, IIPOU3BOISIINE
o06ciieoBalHue, NOJIXKHEL OBITH XOPOIIIO 3HAKOMEI C BO3MOXKHBIMH
nedexkTaMu 00CIeqyeMbIX KOHCTPYKIMI. MIMeeTcst MOCTaTOYHO
oOIMpHAast JINTepaTypa, MOCBSIIeHHAsT OMUCAHMUIO Ne(EeKTOB
CTPOUTEJIbHLIX KOHCTPYKLMI ¥ IPUYMH WX IMOSIBJICHMSI, a TaK¥XKe
OIleHKe BIMsIHMS NedeKTOB Ha OKCIIJIyaTallMOHHEIE CBOMCTBA
KOHCTpyKuuu /2...10, 12...23, 27, 28, 30, 34, 38, 40, 44, 46, 53, 67, 73,
77,78 u op./.
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1.1. Bu3yansHbIe MeTOObI TEXHHYECKOI' O
00C/IeIOBaHUSA

B ocHOBe Bu3yanbHOT0 00CJIeOBaHUS JIEKUT OCMOTP 3[aHUST WU
COOPYKEHUS U OTHOENbHBIX KOHCTPYKIIUM C TPUMEHEHUEM ITPOCTEMUIIINX
mpubopPOB, He TPeOYIIINX CIeluaIbHBIX 3HAaHUM IOJIsT o0pallleHus C
HuMU. [Ipu Bu3yanbHOM 0OCiemoBaHUM OOHAPYKUBAIOTCS BUOUMEBIE
nedeKThl, IPOU3BOASATCSA 0OMEPHI, 3aPUCOBKY U ¢oTorpadpuu
nedeKTHBIX MECT, BHISIBISIIOTCSI MeCTa, KOTOphle Hy2KHO 00C/IeoBaTh
6o1ee moapPOOHO C TOMOIIIBIO MMATHOCTUYECKUX UHCTPYMEHTOB.

BusyanbHoe o0crieoBaHUe, BHIIIOTHEHHOE KBATUPUIIMPOBAHHLIMU
CIelyaaIuCTaMU, IIO03BOJISIET MOJIyYUTh 3HAQUUTEJILHEIN 00beM
“HPOPMAIMU O COCTOSHUU KOHCTPYKIIUU U COOPYKEHUMN.

OCHOBHBIMU UHCTPYMEHTaAMU BU3YyaJIbHOTO 00CI€IOBaHU S
SIBJISIOTCSI: MEPHBIE JIEHTHI, PYJIETKU, TUHEUKH, IITaHTeHIIUPKYIIH,
OTBECHI], YPOBHU, TPaflyUPOBaHHbIE JIYIIbI U MEPHBIE MUKPOCKOMIHBI OJIs
BBLISIBJIEHUS U U3MEPEHUs TpelnuH, poToanmnapaThl CO BCOBIIIKOM,
OMHOKIU, Apenu, mepdopaTophl, MOJIOTKH, TOTIOPHI.

1.1.1. Bu3yaavHoe 06c/1edoeaHue meppumopuu, npujiezarouleli
K 00c/1edyemMomy 30aHUIO U/AU COOPYHCEHUIO

[Ipu 0CMOTpEe TEPPUTOPHUU OIl€eHUBAIOT O61aroyCTPOMCTBO y4YacTKa,
€ro BEPTUKAIbHYIO MJIaHUPOBKY, OPraHU3allui0 0TBOMA
TIOBEPXHOCTHBIX BOJl, COCTOSTHUE ITOABE3A0B, TPOTYapOB, OTMOCTOK.
BHISIBIISIIOT: HEMOCTATOYHEBIE YKIIOHBEI OTMOCTOK, TPOTYapoOB, ITPOE3M0B,
He o0ecrieynBaloIe OTBOM BOOBI OT CTEH 3[IaHUil U C IMpuierarIlei
TEPPUTOPUH; Pa3pyIIeHNe UIH ITpocagka OTMOCTOK, TPOTyapoB;
BLIOOMHEI Ha ITPOE3KEN YaCTH; IIeJIM B MeCTaxX IIPUMbIKaHUS
OTMOCTOK, TPOTYapOB; HaJIUu4YMe IMOMACHIIKY I'PYHTa V CTEH 3aHUs
BBIIIIE YPOBHS TMOPOUIOISIIUY CTEH U T.I1. I3y4aloT BO3MOXKHOCTD
ITPOHUKHOBEHUS ITOA3EMHBIX BOJ oA GyHOaMeHTH 3TaHUs WU
COOPYZKEHUS.

1.1.2. Bu3dyaavHoe ob6ci1edoeaHue ¢pynoameHnmos 30aHuli u
coopyiceHull

[Ipu3HakamMu gedopManuud TPYHTOB OCHOBaHUS UJIM HEMCIIPABHOCTH
byHmaMeHTOB SABISAIOTCS: KPEH KaKOou-Tu00 CTEHBI UJIM BCETO 3MaHUS B
11eJIOM; BEPTUKAaJIbHLIE UJIM HAaKJIOHHEBIE TPEIIUHLI B CTEHAX;
pacipocTpaHAINUeCcs, KaK IpaBUJI0, HEe MeHee 4eM Ha 2/3 BBICOTEHI
30aHUS; TPEIINHB B IepeMbIuKaX, IepeMbIYeUYHBIX 0JI0KaX UIN
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CTEHOBBIX ITAHEJISIX; OTPBIB HAPYXKHBIX CTEH OT BHYTPEHHUX;
MCKPUBJIEHUE PSAOOB KIaOKW, KaPHU30B; TPEIIUHBI B IITBaX
KPYITHOTaHEeJIbHBIX ¥ KPYITHOOIOUHBIX 3TaHUM; CKOJIBI COMTPATAI0IINX
rpaHey IIJIUT NMEePEeKPLITUM U MOKPHITUS 3[0aHUs; TPEIIUHEI B ITOJIaX U
TIIUTAX IEPEKPHITUM, PAaCIIPOCTPAHSIIOIINECS 10 BCEU TOJIINHE
TIEPEKPHITUS U PACIIOJIOKEHHBIE Ha BCEX 3TaxKaX 110 OJHOM BEPTUKAIIHU;
TIEPEKOCH! ¥ CMEIIEHUS C OIOP JTEeCTHUYHBIX MJIOIIa0K U MapIei;
3aKJIMHUBaHUE OBepel U BOPOT BCJIEACTBUE IIepeKoca IPOEMOB;
HaKJIOHBI ¥ ITIEPEKOCH (hepM, KOJIOHH, TOAKPAHOBLIX 0aJIOK U APYTUX
KOHCTPYKILUM KapKaca; TPEUIUHBI, Pa3phIBEL U APYTHE ITOBPEXKIEHUS B
y371ax COeQUHEHUS 9JIEMEHTOB HECYIIUX KOHCTPYKIIUY; PACKPHITHE U
cykeHue gedopMaIMOHHBIX IIIBOB, MEHSIOIINECS 110 BEICOTE 3[aHUS;
OTPHIB OT CTEH OTMOCTKH, TPOTyapa WU MPUMBIKAIONIET0 JOPOIKHOTO
TTOKPBITUS.

s Bu3yanbHOTro 00cimenoBaHus ¢GyHOaMeHTa TpebyeTcs ero
JacTU4YHOEe BCKpbITHE. C 3TOM LIETBI0 PAAOM C GyHIAaMEHTOM
ycTpauBatotcs mypdsl. IIlypd menaeTcst TaKoro ceueHusi, YTOOBI OBITH
obecrieyeHbl HOPpMaJlbHbIE YCIIOBUS [JIsI €T0 OTPHIBKY Ha TPeOyeMyto
riny6uny. [To BO3MOXKHOCTH cJiemyeT 3ariayossaTh gHo mrypda Ha 10 cMm
HUJKe TOoAomBH pyHAaMeHTOB. OQHAKO ITPY 3HAYUTEJIbHOM IIPUTOKE
TTOA3EMHBIX BOI JOOUTHCS 3TOT0 OOBIYHO He yhaeTcsi. OTKPBITHIN
BOLOOTJ/IUB U3 IIypda JONYyCTUM TOJIBKO Ha OYeHb KOPOTKOE BpeMs. B
IIPOTUBHOM CJIydae BMeCTe C BOJOU U3-IOJ IOAOIIBE (DyHIaMEHTOB
OyOyT yoansaTbCs YaCTUYKU I'PYHTA, YTO MOXKET IPUBECTH K
HepaBHOMEPHOU uX ocagke. [ToaTomy 1mIypd mosKeH moKalbkIBaThCSAd Ha
HaMe4YeHHYIO TJIyOUHY HelloCpeACTBEHHO Iiepen o0cIeoBaHuEM
byHmaMeHTa cienuaarucTOM.

[Tpu rny6une mrypda 6osee 1,5 M HeoOX0AMMO YCTaHABIUBATh
KpeIleHue eTo CTEHOK.

KonudyecTBo 11ypdoB onmpeaensieTcss KOHCTPYKLMEN 30aHus,
HaJIU4YUeM cJiefoB nedopMalluy ero HaJ3eMHOM 4YaCTH, T'PYHTOBLIMU
ycnoBusamu. llypdsl 0OBIYHO ITPEOYCMaTPUBAIOTCS Y TPEIMH B CTEHAX
1 QyHOmaMeHTax 3[0aHUs, Y HapyKHBIX U BHYTPEHHUX CTEH. YCTPONUCTBO
mypdoB y HAPYKHBIX CTEH U3HYTPHU 3[aHUSA U Y BHYTPEHHUX CTEH IPU
OTCYTCTBHUU ITO[IBajla YaCTO 3aTPyAHEHO, TaK KaK HapyIllIlaeT
HOPMaJIbHYIO 9KCIITyaTalluio IIOMEIleHUM ITepBOoro 3Taxa.

B mypdax mpou3BOAUTCS OCMOTP ITOBEPXHOCTU (PyHOaMEHTOB,
OlleHKa Ka4yeCTBa KJIaJlKl, COCTOSTHME PACTBOPHBIX IITBOB; BHISIBIIIETCS
HaJIUu4YMe PaKOBUH B OETOHE; 3aMepSIOTCS TPEIIUHE B pyHOaMeHTe,
reoMeTpuYecKue pa3Mepsl GyHIaMeHTOB; IIPOU3BOAUTCS
dboTodukcalusa coctogsuuss GyHOgaMeHTOB; 6epeTcs Ipoba rpyHTa
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HUXKe MMOAoLIBE QyHIaMeHTOB. [Tocyie OKOHYaTEIbHOTO OCMOTPa
dbyHmameHnTa mrypd moskeH ObITH OBICTPO 3aCHITIaH C ITOCIOWHBIM
TpaMOOBaHMEM I'PYHTA, @ OTMOCTKA MJIU ITOJIHI B IOABAJIe -
BOCCTaQHOBJIEHEL.

CnemyeT UMeTh B BU[Yy, YTO IIPEJ OTPHLIBKOM MIyp¢oB U OypeHueM
pa3BedOYHBIX CKBaXXKUH HEOOXOOUMO IOTYYUTh pa3pellieHue
COOTBETCTBYIOIIUX OPTraHM3alluil Ha TPOU3BOACTBO 3TUX paboT. B
IIPOTUBHOM CJIy4yae BO3MOXKHO HapyIllIeHUe LIeT0CTHOCTHU
3JIEKTPUYECKUX U TeneOHHBIX Kabesel u ceTelt BONOCHAOXKEHUS U
KaHa/JIn3aluu.

1.1.3. Bu3yaavHoe 06ci1edo8aHue KUPpNnu4yHsbIX CMeH U cmoJi6oe
HCUTBIX, 00 ULECMBEHHBIX U NPOMbIUL/IeHHbIX 30aHUU

OCHOBHOM 3aayell 0CMOTPa KUPIIMYHBIX CTEH SIBISIETCS BHISIBIEHUE
B HUX Oe(dEKTOB U BHISICHEHHE IIPUYMH UX 00pa30BaHUS.

[Ipu n3ydeHUU NIpPoeKTa MOXKHO OIIPedennuTh TakKue AedeKTHl, KaK
IIpUMEHEHNe B IIpefesiaXx OJHOr0 3TaXKa Pa3IU4YHbIX MapOK KUpInuda u
pacTBOpa, YTO AaeT OOJIbIIYI0 BEPOSITHOCTD ITOSIBJIEHUS Y4aCTKOB
KJIaAKU C HeJOCTaTOYHOU IPOYHOCTHIO /2, 10/.

[To MpoOEeKTy TakK:Ke MOXKHO BBISICHUTH CTEII€Hb IPOCTPAaHCTBEHHOMN
KECTKOCTH 3[laHus (HaJau4yre B JOCTaTOYHOM KOJIMYEeCTBE IIOIIePEeYHBIX
cteH). CrnenyeT oOpaTUTh BHUMaHUE Ha ITPOEKTHOE apMUpPOBaHUe
CTEH, y3/Ibl OITUpPaHus 0aJoK, IPOrOHOB U IIJIUT Ha CTEHBI, aHKEPOBKY
TIePEKPLITHUHM B CTEHAX, MeCTa PacIlOIOKeHUsI 1 KOHCTPYKTUBHOE
pelleHne TeMnepaTypHEBIX IIBOB. Hanpumep, eciy HeCyLIu
KUPIIMYHBIN CTOI0 YaCTUYHO IIepepe3biBaeTCs xKene300eTOHHBIM (puc.
1.1.), TO 9TO IPUBOAUT K 3KCIIEHTPUCUTETY Ilepefadu YCUIns B
cTosibe, Korja BMECTO BCero molepevyHoro ceuyeHus crtoiabda padboTaet
TOJIBKO OJIHA YaCTh, COIIPUKACAIOIIasaCs C XKejie300€ TOHHOMU
KOHCTpyKUueu /2, 10/.

B 3maHUSAX C BIIaXKHBIMH YCJIOBUSIMH 3KCIITyaTaluu (0aHsIX,
ITPAYeYHBIX) MOJIZKHO OLITH PACCMOTPEHO IIPOEKTHOE PeIleHue I10
IIapOU30JISIIIUY CTEH.

HpI/I OCMOTP€ KHUPIIMYHBIX CTEH HOJIZKHBI OBITH BBISIBJIEHBI U
3a(I)I/IKCI/IpOBaHbI BCeé TPEIIWHEI U Y9aCTKHU C MIOBHIIIIEHHOM
BJIa2KHOCTBIO, TOJIIITMHA PaCTBOPHLIX IIIBOB, KA49YE€CTBO IIEPEBA3KH IIIBOB,
OTBECTHOCTL U HpHMOHHHefIHOCTb YTI'JIOB KJIaAKH M OTKOCOB IIPOEMOB,
BEIITYYHMBAHUA 1 UCKPUBJIEHHE CTEH, aDMUPOBAHHEIE IIIBEI, Y4dCTKH
CTEH C paCCJIOEHHEM II0 BEPTHUKAJIN, BEIKPAIIIMBaHW A KU PIIN4Yad U
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pacTBoOpa, pa3pylleHne 13-3a BLIMOPaXKHUBaHUS HUXKHEHN YacTu
IIOKOJISI, @ TaK¥Ke IITYKaTyYPKH 1 OOJIUIIOBKH.

Bomnbioi 06beM nHGOPMAIIUKU O COCTOSTHUYM KUPITUYHOM KIaOKu
OaloT TpelluHbl. Bce TpeluHe B KJIafKe MOXKHO pa3fejiuTh Ha TPpU
BuAa: 1) TpeluuHel, BEI3BaHHBIE IEPETPY3KOU CTEH; 2) TPEILUHEI,
ob6pa3oBaBIlINecs U3-3a HepaBHOMEPHOU ocagku GyHOaMeHTa; 3)
TPENUIWHLI, BEI3BAHHBIE TEMIIEpPAaTypPHBIMU OedopMalnmsaMu. Bce oHU o
pa3HOMY BIIMSIIOT Ha HECYIIYIO CIIOCOOHOCTbh KaMEHHBIX KOHCTPYKIIMA.

TpeH_[I/IHBI OT ITePerpy3Ku Yy4aCTKOB KJIaKM1 CTEH MOTYT BBI3BAThH
06pymeHHe 9TUX Y4dCTKOB U paCHOHO}KeHHOfI BBIIIIE€ KIIaOKH.

Puc. 1.1. HeydauHoe onupaHue KUupnu4iHoz20 cmao.ba:

yacms ceuyeHus1 cmoaba 1 onupaemcs Ha Jcen1e300eMOHHYI0 KOHCMPYKUUIO
2, yacmwb - Ha MeHee HCeCMKYI0 KUPNUYHYIO KAadKy 3

TpeluHb OT HepaBHOMEPHOU OCagku pyHOaMeHTOB OCIabIsaioT
MeCTa COINPSAXKEHUS OTAETbHBIX 3JIEMEHTOB, HAapyIIaloT
ITPOCTPAHCTBEHHYIO XKECTKOCTh 3[IaHMUs, YBEIUUHUBAIOT
BO3yXOITPOHUIIaEMOCTh CTEH.

TpelnHbl TEMIIEPATYPHOT'O ITPOUCXOKIOEHUS 0CJIabJIa0T y4aCTKU
CTEH IIof orlopaMu 0ajioK U IepeMbIueK, a B TOPLIEBBLIX yYaCTKax

13
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30aHUA OHU I10 OTPULATEJIBHBEIM ITOCJIIEACTBUAM aHAJIOTHYHEBI
TpelruHaM OT HepaBHOMepHOfI OCaKHu (I)YHJIaMeHTOB.

BaxHo YMETH OIIPEeOEeJIUTh IMIPUYNHY ITOABJIEHUA TPEIITMH 1M C TOYKHU
3PEeHNA OIIEHKHN UX BIIMAHHWA Ha IKCIINIYaTallMOHHBIE Ka49eCTBad CTEH, 1
C TOYKHU 3PEHUMA ITPABUJIBHOT O BbI60pa MeTOda YCTPaHEHUA
OTPHULATEJIbHBIX IIOCJIEACTBUMH.

Tpew,uHbl, 8bI3BAHHblIE Nepe2py3KoU yyacmkKa CmeH, KakK IIpaBuilo,
BEepTUKaJIbHEIE, UMEIOT MaJjloe PaCKpPLITUE, PaCIOJIOKEHBl Ha
HeOOJIBIIIOM PACCTOSTHUU APYT OT Apyra (puc. 1.2,a). 9T TPEIIUuHBI
4aCTO COIIPOBOXKAAKTCSA BBEIIIYyYWBAHUEM BEPCTHL U BEPTUKAIBHBIM
paccioeHueM KJIagKu.

Tpew,uHbl, 0bpa3osaswueca om HepasgHOMepHoU ocadku,
¢yHOameHma, dallle UMeIOT HaKJIOHHOEe HallpaBJIeHUe, 3HaYuTeJIbHOe
PacKpHITHE, PACIIOJIOKEHHI Ha OOIBIIIOM PACCTOSIHUU APYT OT Opyra
(puc. 1.2,6). BepTukanbHOe paccioeHue KiIagKy IIPU 9TOM OOLIYHO He
BCTpeYaeTcs.

ITpu medopmaniuy 3maHus B Buae mporuda unu neperuda (Beiruda)
OCaf0YHbIe TPELINHBI, KaK IPaBUIO0, HE MTPOXOOsT 10 BCEU BHICOTE
3maHus. TpemnuH He ObIBaeT B CXKATOM 30HE KJIagKu (BBEPXYy IPHU
mmporube U BHU3Y npu mneperude). B coydyae mepekoca TPeIuHb
IIPOXOOST II0 BCeU BBICOTE CTeHHI (puc. 1.2,B).

[Tpu pa3nuyHOM ocagke PyHOIaMEHTOB IO IPOTHUBOIIOIOKHEIMU
CTeHaMU 3[IaHUs BO3HUKAET gedopmalus KpydeHus. [Ipu saTom
TPENUIMHLI Ha TIPOTUBOIIOJIOXKHBIX CTEHAX MOIy4YaloT HAaKJIOH B PA3HBIX
HalrpaBieHusx. CiemyeT UMeTh B BUMy, YTO IIPU HEPAaBHOMEPHOM
ocamke ¢GyHIAMEHTOB MOTYT BO3HHKATh U TPEIIUHBI OT IePerpy3Ku
CTEeH B pe3yJibTaTe mepepacipeeyieHuss YCUINN MeXIy ydaCTKaMU
CTEH.

Tpew,uHbl, memMnepamypHO20 NPouUCcxo0dcoeHus1 OOBIYHO OBIBAIOT Y
TOPLIOB 3[IaHUS U Y TOPLIOB IIEPEMBIYEK U 3aXOOSIT 0 HAKJIOHHBIM
HaNpaBJIEHUSIM B IIPOCTEHOK U B IIEPEMBIYEYHKIN TTOSIC KJIaOKu (PHUC.
1.2,1). B pe3ynbTaTe MHOTOKPATHOTO ITIOBTOPEHUSI TEMIIEPATYPHOTO
BO3JIEMCTBUS TEMIEPATyPHbIE TPEIINHEI, PACIIOI0OXKEHHBIE ¥ TOPLIEBHIX
CTEH, MOTYT IIOJIyYUTh 3HAUYUTENIbHOE (10 HECKOJIbKUX CAHTUMETPOB)
packphITHE.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Puc. 1.2. CxemMmbl mpeuiLuH, 8b136aAHHbLIX:

a - nepeezpy3kou; 6 - HepagHOMepPHOU ocadkou pyHdameHmMos; 8 -
decdopmauueii nepexkoca; 2 - memnepamypHoiMm eo3delicmeuem: 1 -
mpeuw,uHbsi; 2 - nepemMvbIyKu

OcCMOTp TpEeUIVH B CTeHAX, BO3HUKIIINX BCIEOCTBUE MEPETPY3KH,
OaeT IMOJIHYI0 UHDOPMAIIHUIO O COCTOSTHUM KIaOKu. [lepBUYHBINM OCMOTP
TPEIVH, BEI3BaHHBIX HEPAaBHOMEPHOM ocajKou pyHOaMeHTa U
TiepenagoM TeMIIEPATypPhl, ITO3BOJISET ONPENETUTD UX ITPOUCXOKIEHNE
¥ PACKPBITHE, HO HE MaeT BO3MOXKHOCTbH BHISCHUTD, ITPOU30IIIIA UITU
HeT cTabunusaius gedopmanuu. [1J1s MoIydeHUs IpecTaBIeHUs O
OUHaAMUKe Pa3BUTUS TPEIIUH U UX CTaOUIM3aluu Ha CTEHH
yCTaHaBJIMBAIOT Masgku. Ha KaxX[ayio TPeIlIuHYy CTaBsAT He MEeHee IBYX
MasikOB; OOWH - B MECTE€ MaKCUMaJIbHOTO Pa3BUTHUS TPEUINHEI, APYTOH -
B MeCTe Hauajla ee pa3BUTUsI. MasiKu 4dallle BCero U3roTaBIUBalOT U3
rurica (anmebactpa). Ha Hapy>KHBIX TOBEPXHOCTSX CTEH UHOT A AejlailoT
IIeMEHTHBIE MasgKu. Masiku MOTYT OBITb TaKXKe CTEKJITHHBIMU U
MeTalInYeCKUMMU.

TI'uncosvle (UemMeHMHble) MasiKi YCTAaHABJIMBAIOT Ha OYHUINEHHYIO OT
IITYKATYPKU ITIOBEPXHOCTh CTEHBI. MasiKU IOJI2KHEI UMETh YIITHPEHUS

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Ha KOHIax (Tumna BocbMepKku) (puc. 1.3,a). TonmimHa TUICOBOTO Masika
y TPEeIInHbl OJI2KHA OBITh MUHUMAIbHOU (6...8 MM).

CmekasiHHble MasiKi TaKxKe UMeIOT YIIupeHund Ha KOHIaX U I10
IIepuMeTpy CKpPEIIJIEHBI C ITIOBEPXHOCTHIO CTEHBI TUIICOBEIM PACTBOPOM

(puc. 1.3,6).

Puc. 1.3. Cxembl, Masikoe HA mMpeuwLuHax:

a - 2uncoebsll (ueMmeHMHbBIU); 6 - cmeK/asAHHbIU; 8, 2 - Mema/iiuyeckue: 1 -
mpeuwiuHa; 2 - wmykamypka; 3 - cmeHna; 4 - 2uncoebwlii, pacmeop

Memaaauueckue MasiKu U3TOTaBJIMBAIOT U3 ABYX IIOJIOCOK
KpoBenbHOU cTanu (puc. 1.3, B) 1 HaKJIeUBAIOT Ha OUYHUIIEHHYIO
IIOBEPXHOCTh CTEHBI CUHTETUYECKUM KJIeeM HUJIN IPUOUBAIOT
rBO3OIMH. Y3Kas IMOJIOCKa AOJIKHA UMETh HaxJIECTKY Ha MINPOKYIO
IMOJIOCKY. MasiK U3 OLIMHKOBAaHHOM CTaJId OKpalllMBalOT MaClIsAHOU
Kpackoii. Ha 6ojiee MIMPOKOM MOJIOCKE HAHOCST PUCKHU yepe3 1 MM.

Ha puc. 1.3,r noka3aH BapuaHT MeTaJlJINYeCKOTr0 Masika U3
KpoOBeNnbHOU CcTanu. [IpAMOyronbHyIO IJIaCTUHY IepBOHa4YaIbHO
OKpalImBaloT B KpacHbIM 1BeT. [Tocie yctaHoBKu BTOpOou (IT -
00pa3HOI) IMJIACTUHHI BECh MasK OKpPAIIMBaiOT 0eJIof KPpacKou TakK, YTO
KpacHasl KpacKa COXpaHsIeTCs TOJIbKO 1of [T-o6pa3Hol II1aCTUHOM.
B3auMHOe cMellleHue MIaCTUHOK 00HapyKUBAIOT 110 CJIeAy Pa3HbIX
KPacCOK M U3MEPSAIT MeTa/JINYeCKOU IMHEUKOU CO CKOIIEHHBIM
KpaeM.
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TounocTs uamepenus 0,2...0,3 mMm. Ha Masikax cTaBAT HOMEpP U
maty. [JaHHBIE 3aHOCST B CIIEIMaIbHBIN XKypHall HaOMogeHuM 3a
MasiKaMU.

C moMOUIbI0 TUTICOBBIX (IIEMEHTHBIX) MasiKOB MOKHO YCTaHOBUTD
TONBKO (haKT IMIPOOOJIKEHUS pa3BuTus gedopmaiuii (o6pasoBaHue
TPEUIMHLI Ha MasiKe) U 3aMEPUTh PAaCKPHITHE TPEIINHHEL.

MeTannuyeckue MasikKu C PHUCKaMM ITO3BOJIAIOT BBIABUTH 3HAUYEHUA
KaK PaCKPBITHA, TaK ¥ 3aKPHITUA TPEIIMUH.

[edbopmaliuu pacKphITUS U COBUTU BOOJIb TPEIIIUHBI MOKHO
OompenenuTh UHOUKATOPOM MECCYpOU C 1ieHou pmeseHus 0,1 mm,
KCIIOJIb3YS CTaJIbHBIE IITHIPU C LIEHTPUPYIOIINUM YCTPOUCTBOM
(BBICBEPJIEHHBIX UJIM BEIOMTHIX KEPHOM yTi1yomenutt). LITeipu
3aeJIbIBalOT IT0 00e CTOPOHLI TPEIIUuHE Ha paccTossHuu 60...100 MM oT
Hee. Eciu MeTannnyecKUud Masik YCTAaHOBJIEH B TPYOHO OOCTYIIHOM
MeCTe, TO IOKa3aHUs ero IIKaJbl MOKHO CHUMAaTh Ha PAaCCTOSAHUU C
TTOMOIIbI0 OMHOKJISI, TEONOJIUTA U 3PUTEITLHOMU TPYOHI.

Heo6xoouMo CIeOuTh HEe TOJILKO 3a PACKPLITUEM TPEIUH, HO U 3a
ux yanuHaeHueM. C 9TOMH LIeIbio, IOCie TOTO KaK IIPOU30IIIIIO
yIOJIMHEHWEe TPEUINHEI, Ha ee KOHEI] CTaBSIT HOBLIM MasiK.

[Ipu aHanmu3e MOBEEHUS MasiKOB ClIegyeT UMEeTh B BUIY, UTO
TpellnHa B KJIaJKe CTaHOBUTCSI €ECTECTBEHHBIM TEMIIEPATYPHBIM IITBOM.
YcTaHOBNEHHBIN Ha HEM MasiK OyIeT perucTpUupoBaTh HE TOJIBKO
nedopMalu OT HEpaBHOMEPHOM ocalky QyHOaMeHTa, HO U
TeMnepaTypHbie. [I09TOMy IIpu Iepenagax TeMIlepaTyphl Jaxke Ipu
OTCYTCTBUU HEPAaBHOMEPHOM Ocagku (GyYHIAMEHTOB B MasKe
MIPaKTUYECKHU Bcerpga OyOyT BO3HUKATh BOJIOCHBIE TPEUIUHEL.

Heo06x0amuMo MOCTOSTHHO ITPOBEPSTh, HE ITPOU3OIIE]T JI OTPHIB
Masika OT IIOBEPXHOCTHU CTEHHI. B ciiy4yae OTphIBa yCTaHaBIMBAIOT
HOBBLIF MaskK.

IITupuHy PacCKPHITHUS TPEIITUH U3MEPSIOT CIeOYIONUM 00pa3oM: IpHu
packpuITHU 00Jiee 2 MM - MacIITaOHOM TMHENKOM (TOYHOCTD
nsMmepenus 0,3 MM); IpPU PAaCKPLITUM MEHee 2 MM - LeJITyJIOUTHBIMU
nnu OyMaskKHBIMH TpadapeTaMu C HAaHECEHHBIMU Ha HUX JTUHUSIMU
tonuuaou 0,05....2 MM. KpassiMu TpelinHy COBMEIAT C
COOTBETCTBYIOILIEN TMHUEU Ha Tpadapere.

Bosee TOYHO MIMPUHY PACKPHITHUSA TPEUIUH (HO He OJIT KaMEeHHBIX
KOHCTPYKIIUM 3TO pegKo TpeOyeTcsi) MOXKHO OIpPenesiuTh C IIOMOIIIbIO

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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rpagydpPOBaHHOM JIyIbl UJIU MEPHOT0 MuUKpockora (MUP - 2; MIIB - 2)
C 2,5...24-KpaTHBEIM YBEJIUYEHUEM.

Fﬂy6UHy HECKBO3HLEIX TPEIIWH B KJIaJKe HaX0oOdT I10 CiIeady Ha
ITIOBEPXHOCTHU KE€PHAa, BEICBEPJIEHHOT'O N3 Te€JIa KOHCTPYKIINH, U C
IIOMOIITBIO CTAJIBHBIX KOM6I/IHI/Ip0BaHHBIX ITyIIOB.

Kauecmeo IIepeBsdA3KH IMIBOB KJIAOKH, HpHMOHHHeﬁHOCTB ee nu
BEPTUKAJIBHOCTE CTEH IIO3BOJIAAET CYOUTH O KBaJ'II/I(I)I/IKaLII/II/I
KaMEHIITNKOB, YTO Ba2KHO [OJIS OLI€HKH ITPOYHOCTHU KJIIaOKH.

BepmuKkaibHOCMb YTJIOB ¥ Y4aCTKOB CTEH YCTAaHABIMBAIKOT IIPU
BU3yaJIbHOM 00CJIEIOBAaHUHU C ITOMOIIBIO OTBECOB U BEPTUKAJILHBIX
YPOBHEMN.

CoocHocmb y4aCTKOB CTEH, pPa3[eJIeHHBIX IIePEKPBITUEM, MOXKHO
HauTH, UCIIONIb3ys OBa oTBeca (puc. 1.4). HecoOCHOCTh OCel CTeH IIpu
3TOM BBIYHCIISIOT 110 popmyie:

e=dauel - asm2 + (h1 - h2)/2 (1.1)

BuvinyuusaHue u uckpussieHue CTeH OIIPenesisioT C IIOMOIIbI0
CTaJIbHOY MIPOBOJIOKU, HATAHYTOU BIOOJIb CTEHBI TOPU30HTAJIBHO U
BEPTUKAJIbHO, UJIU OePEBAHHON perKou. OT IPOBOJIOKU UJIU PEUKU
W3MEePSAT PAaCCTOAHUE OO0 MOBEPXHOCTU CTEHHI.

ToawuHy CTEHBI IPU OTCYTCTBUU OOCTYyIa K ee OPyroii CTOPOHE
MOZKHO HaAWTH, IIPOCBEPJIUB B HEHM CKBO3HOE OTBEPCTHE
(3oHOUpPOBaHUE).

C moMomibio 30HOUPOBAHUA OIIPpEeneIsdiOT COCTOsTHHUE OTOEJIbHBIX
CJIOEB KJIaKH IIO I"J'Iy'6I/IHe CTEHHI.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Puc. 1.4 Cxema usmepeHusi COOCHOCMU U OMK/IOHEeHUs1 om
eepmuKaau cmeH u cmo/16086, pa3de/s1eHHbIX NepeKpbimusiMu:

1 - cmeHna (cmo.16) HuCcHe20 Imadica; 2 - cmeHa (cmo/16) emopoz0 3majica;
3 - mouku nodeecku omeecos; 4 - omeepcmus e nepeKkpbimuu; 5 - omeecuvl;
6 - cocyd c eodoii

PaccioeHue KagKu M0 BLICOTE JIETKO OIIPEHesieTcs
IIPOCTYKMBAaHUEM CTEHHI C IIOBEPXHOCTU. ECcnu 3BYK yHmapa IIyXo#, TO B
TOJIIIE CTEHBI UMEETCS UM BEPTHUKAJIbHOE pacClIOeHue, U MyCToTa
(kaHas). [Ipu HamuyuM NyCTOTHL (KaHala) IJIyXOU 3BYK I10JIy4aeTCs
TOJIBKO B ITpefesiax 3TOM IIyCTOTHL. Y KpaeB MyCTOTHI 3BYK OyOeT
3BOHKHUU. [Ipy BepTUKaIbHOM pPaCCIOEHUU KJIagKH T'JIyXOU 3BYK
IIPOCIYIINBAETCS 10 BCEMY Y4acCTKy CTeHBI (HallpuMeD, I10 BCeu
IIOBEPXHOCTHU MIPOCTEHKA UMM cToba). CTpOUTENN TOBOPST, UTO IPU
BEPTUKAJIbHOM PaCCIOEHUM KJIaAKM OHa «OyXTUT».
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Ecnu apMaTypa KJIIagK1 He BEIXOOUT Ha €€ IIOBEPXHOCTh, TO
XapaKTep apMHUPOBaAHUA MO2KHO OITpenesInTh TOJIBKO IIyTEeM YaCTUYHOM
PaCYuCTKH IIIBOB.

ITpouHoCcmb KnagKu IIpPU BU3yaJIbHOM 00CJIeIOBaHUU HAXOOSIT
B3siTUEM 00pa310B KUPIIMYa U pacTBopa.

OnBITHBIM CHEIIUAIUCT MOXKET OPUEHTUPOBOYHO YCTAaHOBUTH
IIPOYHOCTH KUPIKNYa ITyTEM ero pacKaslbIBaHUS MOJIOTKOM, a
ITPOYHOCTH PACTBOpPaA - llapanaHbeM reo3geM. OmmOKy B onmpenesieHun
ITPOYHOCTU KUPIIMYa M pPacTBOpPa IIPU 3TOM HE3HAUUTEIbHO CKaXXyTCH
Ha OIIPedeIeHNM IIPOYHOCTH KIaOKu (IPU U3MEHEHUHN TPOYHOCTU
KHPIIMYa B 3 pal3a IPOYHOCTD KJIAOKU MEHSIeTCS MPUuOIU3UTEILHO B
1,7 pa3sa, a npu U3MEeHEHUU TPOYHOCTH PacTBOpa B 4 pa3a, MPOYHOCTh
KJIagKu u3MeHsiercsd B 1,2 pasa /10/.

1.1.4. Bu3yaabHble Mmemoodsbl 00c1e008aHUs1 CMEH
KpPYNHONAHe /AbHbIX U KPYNHOO0 /10YHbIX HCU/AbIX, 00ULeCMBEeHHbIX
U npomMblul/1IeHHbIX 30aHUU

[Tpu Bu3yasibHOM 00CJIeOBaHUU CTEH KPYIHOIIaHEIbHBIX U
KPYITHOOJIOUHBIX 3TaHUN BHISIBIISIOTCS: CMEIleHNe U IIEPEKOCH
CTEHOBHIX ITaHesel (0JI0KOB) B IIJIOCKOCTH M U3 IIJIOCKOCTH CTEH;
TPEIIUHLI B TaHesaX (6710KaxX) OT CUJIOBBIX, TEMIIEPATYPHBIX U
BJIQ’KHOCTHBIX BO3[IEUCTBUUN U OT HEPAaBHOMEPHOU OCagKu
(pyHmaMeHTOB; pa3pyllleHre HapyXKHBIX CJIIOEB IIaHEeIe!d BCIIeqCTBUE
[IOIIepeMEeHHOI0 3aMOPaXXUBAaHUS U OTTaUBaHUA; KOPPO3UA 3aKJIaTHBIX
Y HaKJIaJHBIX Kpellexeu JeTajley B CTEIKaX U apMaTyphL [IaHeJleu;
TOJIIIVHA, IPOYHOCTh ¥ OOHOPOSHOCTL TOPU30OHTAJIBHEIX PACTBOPHBIX
IIIBOB; ITPOTEKaHVe U BLICOKAsl BO3AYXOIIPOHUILIAEMOCTh BEPTUKAJIbHBIX
IIIBOB B pe3yJibTaTe pa3pylleHus 3JIEMEeHTOB 3aeJIKU CThIKOB
(M30JIAIUOHHOTO CJI0S, IIEMEHTHOTO PaCTBOPa, YIJIOTHSAIOIINX
IIPOKJIaAOK U TEPMETU3UPYIOMIUX MaCTUK).

Tpeuw,uHbl 8 naHeax u 610Kax UMeIOT TOT JKe XapaKTep, 4To U
TPEIIUHBI B KUPIIUYHBIX CTeHaxX. CUJIOBBIE TPEIIUHBI PACIIOJIOKEHBI
BEPTHUKAJIbHO Ha OJIM3KOM PACCTOSTHUU APYT OT Apyra U 4acTo
COIIPOBOKAIOTCS BHYTPEHHUMHU TPEUIMHAMHU - PaCCIIOEHUEM
MaTepHaa 10 BepTukamu. TemMrepaTypHble TPEIIUHb 00BIYHO
pacnosaraloTcs y mepeMbldeK OKOHHBIX U ABEPHBIX ITPOEMOB.
TpemuHbl OT HEPAaBHOMEPHOM Oocafgky QyHOIAMEHTOB SIBJISIOTCS, Kak
IIPaBUJIO, CKBO3HBIMH, ITPOXOMSAT I10 yIrjlaM ITPOEMOB U UX ITOObEM
HallpaBJIeH B CTOPOHY OONBIINX OcafoK ¢yHOaMeHTa (puc. 1.5).
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[Tpu HepaBHOMEPHOM ocajke pyHOaMEeHTOB IIPOUCXOOUT, KpOMeE
TOT'0, 3HAYUTEJIbHOE PACKPHITHE BEPTUKAJIBHBIX IITBOB CTEH. [II1s
HaOTIOOeHUs 3a PAa3BUTHUEM TPEIIUH CTaBSITCA MasiKu. [lenaeTcst 9TO
TakK XKe, KakK 1 Ha KUPIIUYHBIX CTEHaX.

L]
]

IR R

Puc. 1.5. Cxema mpew,uH 6 cmeHe KpynHONAHe /1bHO20 30aHUs1
om HepasHoOMepHOol ocadku ¢pyHOamMeHMoas:

1 - nonepeunvliil pyHdamenm, daswuii ocadky 601buULyI0, YEM
npumvsiKarouwue pyHdamenmoli; 2 - HACLINHOU 2pPYHM; 3 - MpPeuLuHbI

CocmosiHue 3akia0Hblx 0emaset u cessell oripepeisaeTcsa
BI)I60pO‘-IHI:>IM BCKPBITHEM Y3JIOB COIIPAZKEHUN A maHeneu Opyr C opyromMm
" C IIEPEKPBITUAMHA.

O HeO6J1aronoay4Yuu C 3aKIagHBIMU JeTaIIMU MOXKHO CYyOUTh U 6e3
BCKPHITHS Y3JI0B 10 BHEIIIHUM ITPU3HAaKaM UHTEHCUBHOM KOPPO3UU
(p>kaBUYMHa Ha BHYTPEHHEN U HapPy2KHOM MOBEPXHOCTU CTEH;
pas3pyllleHre 3allIUTHOTO cjiosg 6eToHa; fedopmanuy,
COIIPOBOZKIAIOIIMECS BBIXOOM U3 IIJIOCKOCTHU CTEH OTHETbHBIX
HapY2KHBIX TaHeJIel; TPeIlluHLI C pacKpeiTueM O6ojiee 1,5 cm).

ITpouHOCMb pacmeopa weoe ONpenesnnsieTcs TakK XKe, KaK U B
KAPIHUYHLIX CTEHAX.
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ITockonbKy coBpeMeHHble HopMel /41/ TpebyioT, 4TOOH
KPYIHOIIaHeJIbHOE 30aHue OBII0 YCTOMYUBO K ITPOTPECCUPYIOIIEMY
(LemHOMY) Pa3pyIIeHHI0 B ClIydYae JIOKaJIbHOTO BO3OEeWCTBUS (B3phHIBa
rasa Iy APYTUX B3PHEIBOOIIACHBIX BEIECTB, MOXKapa U T.I.), TO IIPHU
o0cnenoBaHUY KPYITHONIAHEIbHEIX 3TaHUN HE0OX0OUMO BHISIBUTH
Ha/IU4Yhe KOHCTPYKTUBHBIX 3JIEMEHTOB, CTPEMSIIIIUXCS HEe JTONMYyCTUTh
TAaKOT'0 Pa3pyIIeHUs.

[IpensaTcTBHEM K IPOTPECCUPYIOLIEMY Pa3PYIIEHUI0
KPYITHOTIaHEJIbHBIX 3[IaHUS SIBJISIETCS HaIUu4due CBsI3el, TepeMbluekK U
IIIBOB CIIEIIMAJIbHBIX KOHCTPYKLIUM. CBSI3U OOMXKHBI pa3pylIaThCs
TIJTaCTUYECKH, T.€. IPU O0JIbIINX abCOMIOTHRIX AedopMaliusx. YToOb
He JONYCTUTHL BHIKAIBIBAHUS O€TOHA U pPa3pyIIeHUsT CBapHBIX IIIBOB
rpu GonbIIuX gedopMaluax CBsI3ed, aHKepoBKa 3aKJIaHbIX eTallel U
CBapHBIX COEIMHEHUM PAaCCUYUTHIBAETCS Ha ycunue B 1,6 pa3a Gosbllle,
YyeM caMa CBsi3b. IIIBBI JOIKHEI UMETD IIMTOHKY, IPOYHOCTb KOTOPHIX
Ha cpe3 B 1,5 pa3a 60bIlle, YeM UX IPOYHOCTDL Ha CXKaTHe.
[IpemycMaTpUBalOTCS CIielialibHbIe MEeTalINYeCKUEe CBSA3H,
paboTarlolire B IIJIOCKOCTY ITEPEKPLITUS Ha PACTIXKEHUE U COBUT, a
TaKXe MeXOy3TaxKHble CBSI3HU, oOecreuynBawlie padoTy
TOPU30HTAJIBHBIX CTHIKOB MEXKIY MEePEKPLITUSIMU U CTeHAMU Ha
pacTsXkKeHUue U COBUT.

[Tpu Bu3yaJibHOM 00CJIEIOBAaHUU KPYITHOIIAHEILHBIX U
KPYITHOOJIOUHBIX CTEH ITPUMEHSIOTCS T€ K€ UHCTPYMEHTHI, YTO U ITPU
o0cremoBaHUY KUPIIUYHBIX CTEH.

1.1.5. Bu3dyaabHble Memoodsbl 00c1e008aHUs1 3Hce1e300eMOHHbBbIX
KOHCMPYKU Ul @ JHCU/IbIX, 00ULeCMEEHHbIX U NPOMbIUAEHHBIX
30aHusx

Ilo Bu3yanbHOTO 00CJIefoBaHU s KeJjie300€TOHHBIX KOHCTPYKILIMHI
XKeJlaTeJIbHO U3YUYUTh IIPOEKT 30aHusA UJIU COOPYXKEHUS B LeJIIX
YCTAHOBJIEHUSA UX KOHCTPYKTUBHOU CXEMbI, KOHCTPYKIIUH y3JI0B
COIIPSAKEHUU, MeCTa U KOHCTPYKIIUU TeMIlepaTypPHBIX U 0CaJOYHEIX
IIIBOB, @ TaKXKe BEPTUKaJIbHEIX ¥ TOPU3OHTAJIBHEIX CBSA3€EU.

[Ipu Bu3yasibHOM 00CJIeOBaHUU XKene300€ TOHHBIX KOHCTPYKIIUU
BBISIBJIAIOT: OTKJIOHEHNE BEPTUKAJIbHBIX 3JIEMEHTOB OT BEPTUKAJIU U
TOPU30HTAJIBHBIX OT TOPU30HTAIU (HAKJIOHEI, ITPOTUORI): CMeIlleHue
OTIEeJIbHEBIX 3JIEMEHTOB B IIJIaHe; TeOMeTpUUYEeCKUe pa3Mephsl CEUeHUN;
nedeKkThl 0eTOHUPOBaHUS (PAaKOBUHBI U CKOIIJIEHUE UWHEPTHHIX, c1abo
CBSI3aHHBIX MeXKOy co00l); Haluure TPEluH, MeXaHUYeCKUX
IIOBpEeXOEHUN, CMelleHUN B MeCTaX COIIPAXKEHUS 3JIEMEHTOB APYT C
OPYIOM U C OPYTUMU KOHCTPYKILUSIMU; paCTPEeCKUBaHUS U OTCJIOEHUEe
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3alIUTHOTO CJIOsT 6€TOHA; KOPPO3UI0 apMaTyphl; HApyIIeHue
crernieHusi 6eTOHA C apMaTypPOH; YBIaXKHEHHbBIE YYaCTKH;
KapOoHM3aluio 6eToHa.

[Ipu oCcMOTpe MOOKPaHOBBIX KOHCTPYKIIUM IIPOBEPSIIOT: 30HHI
KpeIlJIeHUsI TOOKPaHOBRIX 0aJIOK K KOJIOHHAM ¥ TOPMO3HBIX 0aloK K
TTOAKPAHOBHIM; YV3JIbl KPEMJIEHUS PENTLCOB K 6akaM; COOCHOCTD
PENBCOB U MOAKPAHOBLIX 0aJIOK; MUCIPABHOCTH MOAKPAHOBHIX ITyTEM
(OTCyTCTBUE HEOMYCTUMEBIX CYKEHUU WU PaACIIUPEHUN KOJIEH,
IIePEeKOCOB U AedeKTOoB IPoduiIs); HaJIu4dre BCceX 3JIEMEHTOB
penreTyaThIX KOHCTPYKIIUY 6asok (pepM) 1 CBsI3el.

Onpenensisi MPUYUHBI HEJIOITYCTUMBIX TPOTU00B U3rnbaeMbIX
3JIEMEHTOB CJIEIyEeT UMETDH B BUAY, YTO TPEIIUHBI IIPU HEJOCTAaTOYHOMU
HecyIel cocOOHOCTH OOBIYHO CUJIPHO PACKPHITH Ha BHEITHEN
CTOpPOHEe KpuBoM nporuba. Hanuume cnabo pacKpHITHIX TPEILIUH U
HEeOITyCTUMOTI'0 TIporuba CBUAETENbCTBYET O Majoi U3TUOHOMU
KECTKOCTH 3JIeMeHTa MPU ero JOCTAaTOYHOM HeCyIel CItoCOOHOCTH.
Hanuyue ke HegonyCTUMOTro mmporuba Ipu OTCYTCTBUU TPEIINH
CKOpee BCETO TOBOPUT 00 M3HAYaIbHOM UCKPUBIEHUU 3JIEMEHTA,
TIOJTy4YeHHOM B IIpoliecce ero (popMoBaHUS.

Tpew,uHbl, B 0ETOHE BBISIBJISIOT IIYTEM BHU3yaJIbHOI'O OCMOTpPa
TTOBEPXHOCTU KOHCTPYKIIUYM C BEIOOPOYHBIM CHSATUEM 3allUTHBIX
TTOKPBLITUM (LITTaKJIEBKHU, OKPACKU, IITYKAaTyPKU, OOJIUIIOBKHU).
OUKCUPYIOT XapaKTEP U PACIOJIOXKEHNEe TPEIINH, a TaKXkKe IITUPUHY U
rnyouHy ux packpbiTus. [IIMpUHY PacCKPBLITUS TPEIIUH ONpenessaioT
rpagyupoOBaHHOM JIYIIOM UJIM MEPHBLIM MUKPOCKOIIOM. ['TyOuHy
TPEILINHBI, KaK U B KUPITUYHBIX KOHCTPYKIIUSX, YCTAaHABIUBAIOT 110
creny Ha IOBEPXHOCTU KepPHa, BEICBEPIEHHOT'0 U3 Tejla KOHCTPYKIIUH.
H3MmepeHue rmyOUHBI TPEUIUH C TOMOIIBIO CTaTbHBIX
KOMOMHUPOBAHHBIX IITYIIOB JaeT 3aHUXKEHHOE 3HaUYeHUEe TITyOUHBI
TPEIINHHI.

TpeuruHbl B 3KeJ1e300€ TOHHBIX KOHCTPYKIUSX MOTYT OBITH BEI3BAHHI:
BO3[IEMCTBUEM HArpy3KH, yCagKH, TEMIIePaTyphl; HEPpaBHOMEPHOU
ocagko¥ GyHOAaMEHTOB; BIMSTHUEM apMaTypPHhI.

PackpriTHe TpeUIWH B paCTAHYTOM 30HE 3JIEMEHTOB, BEI3BAHHBIX
BO3[€MCTBUEM HArpy3kKH, pernamMmeHtupyercs Hopmamu /63/. Ecnu
HOPMaJIbHbIE TPEIIUHBI B U3rN0aeMbIX 3JIEMEHTaX PAaCKPBITHI BHIIIIE
OOMyCTUMBIX HOPMaMU PENEsIOB /sl 3JIeMeHTOB 0e3
IIPeOBapUTEJIbHOTO HanpsxKeHus: apMaTtypsl 6omee 0,3...0,5 M), TO 3TO
TOBOPUT O Ileperpy3Ke KOHCTPYKIUU. PaCKpeITHE TPELIVH B
n3rubaeMeix ayieMenTax go 0,5...1 MM CBUIOETEJILCTBYET 00
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o0pa30BaHUM IJIaCTUUYECKUX AedopMaliii B apMaType BCIEACTBUE UX
reperpy3ku. PackpriTue TpeuiuH 6omee 1 MM SIBISI€TCS MPU3HAKOM
aBapUUHOTO COCTOSTHUS KOHCTPYKIIUH.

HaxkmoHHBIE TPEUIUHBI Ha ITPUOMIOPHBIX yYaCTKaxX U3rubaeMbIxX
3JIEMEHTOB, CKPBIThIE CBBIIIE JOTYCTUMBIX HOPMaMU NpenenoB (O
3JIeMeHTOB 0€e3 IIpeBapUTeJIbHOTO HAaIPSI?KeHUs apMaTypsl 6oree 0,5
MM), CBUETEJILCTBYIOT O HEOCTATOYHOM HeCyIel CIIOCOOHOCTH I10
TIONIEPEeYHOM CUJIe UJIH O HEJOCTAaTOYHOM aHKEPOBKE ITPOAOJIbHBIX
CTepIKHEU Ha OIlope.

Hanuyue Ha IPHUOIIOPHOM y4acCTKe U3rubaeMoro mpeaBapuTeIbHO
HaIIPSI2KEHHOTO 9JIEMEeHTa HaKJIOHHOM TPEIIUHBI, BRIXOASIIEN Ha
HUKHIOIO TPaHb Kpas OIOPHI, O3HAUaeT ITOTEPI0 aHKEPOBKYU
IIpeIBapUTEJIbHO HaMpsATraeMoi apMaTypbl. O TOM K€ TOBOPST U
TPEILIVHKI Y TOPIla KOHCTPYKILMWY, UAYIIIHE BOOJIb IpeaBapUuTEIbHO
HaIPsSI2KEHHOM apMaTyphl MHOTIa CO CKaJIbIBaHUEM JIEIIagoK I10
6okaM. HeKOppo3nOHHBIE U HEYCAOYHBIE TPEITUHBI, PACIIOJIOKEHHBIE
B CKaTOM 30HEe, HalpaBJIeHHbIE BIOIb NENCTBYIOIIETO YCUIUSI U
COIIPOBOXKAIOUINECS BBIKOJIOM JIeIIafoK, CBUAETEILCTBYIOT O OOJIBIIION
reperpy3ke KOHCTPYKIIUY U €€ aBapUNHOM COCTOSTHUH.

YcadouHble TPEIIUHE B OTOEIbLHEIX XKeI1e300eTOHHEIX 3JIeMeHTax
OOBIYHO PACHOJIaTal0TCS Ha UX ITIOBEPXHOCTH, He IIPOHUKAA Ha
6omnbiryio rinyouHy. O6pa30BEIBAIOTCS OHU B IEPUOM TBEPOEHUS U
Habopa MPOYHOCTHU OETOHA IIPH IIJIOXOM yXOo[e 3a Kele300eTOHHOU
KOHCTPYKIHEH B 3TOT mepuomd. Kpas aTUX TPeIluH 4aCTO UMEIOT
OKPYTIIyio GopMy. B MPOTSIKEHHBIX MOHOJIUTHEIX KeJ1e3008TOHHEIX
COOPYXKEHHUSIX U B CTAaTUYECKHU HEOIIPeeINMbIX KOHCTPYKIIHIX, B
pe3yibTaTe ycaaKu 6eToHa MOTYT BO3HUKHYTH CKBO3HBIE TPEIIHHEI,
repeceKarollye BCe COOPyKeHUe WX IIPOXOIsIue 0 TPaHuIle CThIKa
OOHOTO 3JIeMEHTa COOPYKEHUS C IPYTHM.

TemnepamypHble TPEIUHB 00Pa3yIOTCs B XKeJ1e300€ TOHHBIX
KOHCTPYKIUSX IIPH 3HAYUTEIbHON WX NPOTAKEHHOCTH, OOJIBIIIOM
repenange TeMIepaTypPsl ¥ OTCYTCTBUH HUJIM PEIKOM PACIIOI0XKEeHUN
TeMIIepPaTyPHO-YCAgOYHEIX IITBOB. DTH TPEIINHEI IePeceKaioT Bce
ceueHune KOHCTPYKIuu. OHM MOTYT UMETh 3HAUYUTEIbHOE PACKPHITHE.

[Tpu HegOMyCTUMOM 10 3HAYEHUIO HEPABHOMEPHOCTH OCaJIKU
byHDaMeHTOB B CTaTUYECKU HEOIIPEAEIMMBIX KOHCTPYKIIUSIX
BO3HUKAIOT TPEIINHLI, aHaJIOTUYHbIE TPEIIMHAM OT BO3[EeHUCTBUS
Harpy3KH.
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Ecnu cxkaTasi IpoOoJibHasl apMaTypa 3akKpernjieHa IonepeyHon
apMaTypol B TOYKaX, yIaJlleHHBIX OPYT OT Opyra OOJbIlle, YEM 3TO
ponyckatoT Hopwmel /63/, TO MOXKET ITPOU30UTU MOTEPST YCTOUUYHUBOCTHU
CXKATBIX CTEPKHEMN C BEIKOJIOM 3allIUTHOTO CcJios 6eToHa. [Ipu aToM
00pa3ylTCs TPEILIMHLI, PACIIOIOXKEHHBIE BIOIb CKATHIX CTEPKHEMN.

AHanoruyHble TPEUINHBI MOSIBISIOTCS BOOJIb apMaTyPHI,
TIOABEPTIIENCS KOPPO3UHU C yBENTUUYEeHUEM 00beMa.

[Tpu G/IM3KOM PacCIIONIOKEHUN apMaTYPHBIX CTEPIKHEN K
TTOBEPXHOCTHU KOHCTPYKIIMU YaCTO BO3HUKAIOT YCaHOYHbIE TPEUIUHEI
BMIOJIb 9TUX CTEPXKHEM.

CnemyeT UMeTh B By, YTO IIOIIEPEUHbIe TPEIIUHEL B
Kee300eTOHHLIX KOHCTPYKITUSIX MOTYT 00Pa30BBEIBATLCS IIPU
pacranyOKe ¥ B pe3y/bTaTe HeIIPaBUJIbHOTO CKJIaAUPOBAHUS U
TIePEeBO3KHU.

B aneMeHTax, UMeIOIUX pabo4dyio apMaTypy C OGHOM CTOPOHEI (eciiu
3Ta apMaTypa IIoraia IIpU CKJIagupOBaHUU B CXKATYyI0 30HY Ce4YeHUs),
MOTYT 00pa30BHEIBATLCS CUJIPHO PACKPHITHIE TPEUIUHEI ITOYTH I10 BCEH
BBICOTE IIOIIEPEYHOT0 CeUeHUs 3JieMeHTa. TpellvHbl, BOSHUKIIINE B
repuop pacnanyokyu cOOpPHOTO 3j1eMeHTa B pe3yJibTaTe HapylleHUs
TEXHOJIOTUH pacnanyoku unu nedekTa ornany0ouHor GopMbl, 0OBIYHO
pacrosaralTCs B yrjax 3JIeMeHTa U Y OTBEPCTUM B HEM. JTU
TPEIIVHBI BCerga CHUXKAIT XKEeCTKOCTh 3JIeMEeHTa, a UHOrAa U
YMEHBIIAQIOT €T0 HeCYITyl0 CIOCOOHOCTE.

TpeuHbl OT BO3OENUCTBUS HAarpy3Ku (OT MepPerpy3Ku 3JIeMeHTa),
yCagKM M TeMIlepaTyphl Jal0T IOIHYI0 NHGOPMAIINI0 0 COCTOSHUU
3JIeMeHTa IIPU Pa30BOM OCMOTPE KOHCTPYKIIUH.

TpeuuHbl OT HEPAaBHOMEPHOM Oocagky GyHIAaMEHTOB TPeOyIOT
OJINTEJIbHOTO HabOII0AeHsI, I03TOMY Ha HUX CJIeyeT YCTaHaBIUBATh
Masik¥ 110 TUITy, TpuBemeHHoMY B 1. 1.1.3. Masiku Hy?KHO CTaBUTb Ha
TPEILINHY B ClTy4ae MOSIBIIEHUSI COMHEHUU B ITPaBUITbHOCTHU
OIpefieNne s MPUYUHBI €€ BOSHUKHOBEHUS.

Pa3Mepr ceueHus OaIok IIOJIY4YAIOT C IIOMOIITBIO UX U3MEPEHUA
TUHEUKaMU 1IN PYJIIETKaMH. TOHLLII/IHY IIJTAT OIIPpenesidroT IIyTeM
YCTpOI;ICTBa CKBO3HOT'O OTBEPCTHUA CBEPJIEHUNEM HUIJIA B])IPy'6aHI/IeM.

Konu4yecTBO apMaTypHBIX CTEPKHEN, UX TUaMETp U
IIpennosiaraeMblil KJIacc CTajii YCTaHaBIUBAIOT MyTEM IIPOOUBKU
60po3p ri1yOMHOM [0 ITOJIOBUHBI AUaMeTpa apMaTyPHBIX cTepxKHel. B
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fankax u pedbpax mIuT 60pO3abl ITPOOUBAIOT ITEPHEHANUKYJIISIPHO K OCH
Oasok unu pebep B cepeguHe mpojieTa U y onop. st ocMoTpa
IIOTIepPeYHON apMaTyphl 00PO3[kI AeIalT BOOJIb Ocu Oanku uinu pedpa
CHU3Y Uu COOKY y OITOP.

OmnpenenuTh KJIaCcC apMaTyPHOM CTaI MOXKHO II0 BHEIITHEMY BHUOY C
OOCTATOYHOM TOYHOCTBIO, €CJIH CTAJIb He SIBJISIeTCSI BLICOKOIIPOYHOM
IIEPHUOANYECKOTO ITPOdUs.

IIo 50-x romoB ymoTpebisinachk apMaTypHasi CTajlb KPyTrjoro
npoduns. [IpoyHOCTHBEIE €e TT0OKa3aTeJil COOTBETCTBOBAJIN
nokasaresnaM ctanu mapok Ct0, Ctl, Ct2, Ct3 u CTt5. ConpoTuBjieHue
apMaTypHOU CTajii MOXKHO IIPUHUMATH 10 HOpMaM, IPUMEHSABIINMCS
BO BpeMs BO3BefeHUusA KOHCTpyKuuu. C 50-x rogoB Havanu
KWCIIOJIb30BaTh apMaTypHYIO cTasib Kiiacca A-II, a 3atem u A-III.
ApmaTtypHas cTalb Kinacca A-II, Kak u3BeCTHO, UMeeT pedpa B BUe
TPex3aXOOHOW BUHTOBOM JTUHUM, a Kitacca A-III - B BUe «eI0YKu».

B npenBapuTenbHO HapsAXKEHHBIX 3JIEMEHTaX CTEPXKHEBYIO apMaTypy
Kj1accoB A-1Y...A-Y1 1nio BHelllHEMY BUOY Pa3/INUYUTh HEJIb34.
BricokomnpouHyro apMaTtypy KiaccoB B-II, Bp-II u K-7 onpenenuTs 110
BHEIIIHEMY BUY He IIPEeOCTaBIsIeT CJIOXKHOCTH.

Pa6oTy 1o mpo6uBKe 60p03a HY2KHO IIPOU3BOOUTL OCTOPOIKHO,
IIpegBapUTeJIbHO MAaKCUMaIbHO Pa3rpy3uB OCMAaTPHUBAEMYIO
KOHCTpPYKIHIo. [Tocime ocMOTpa KOHCTPYKLIMHU TPpoOuThHe 60PO3abI
clenyeT TIIaTeIbHO 3alllllakjeBaTh IIeMEeHTHBIM PaCTBOPOM.
ZKenmaTenbHO IPUMEHSThH IIMAKIIEBKY Ha SITOKCUIHON OCHOBE.

['my6uHy KapOoHM3auuu 6eTOHa 3aIlIUTHRIX CJI0EB XKeJIe300€ TOHHBIX
KOHCTPYKILUM YCTaHABIMUBAIOT 110 U3MEHEHUAM Beuuuubl pH. IIns
3TOro BEIpyOaloT oOpa3el] 6eToOHa Ha ITyOMHY OT ITOBEPXHOCTH
3JIeMeHTa KOHCTPYKIIMU OO0 apMaTyphl, CMaYuBalOT ITOBEPXHOCTh CKOJIa
YMCTOM BOAOITPOBOIHOM BOIOOM, YOAJISIOT U3JIUIIEK BOOHI
dbunbTpOBanbHOM OyMarom, a 3aTeM HaAaHOCST C TTIOMOIIbIO TUITETKHU
0,1%-ub1M pacTBOpP peHONMpTAaIEenHa B 3TUIIOBOM CIIUPTE. beToH B
KapOOHU3UPOBAaHHON 30HE OCTAETCS CEPHIM, a B
HeKapOOHM3UPOBaHHON ITPUOOPETET SIPKO-MaIMHOBYIO OKpacKy. Yepe3
MUHYTY IIOCJiIe HaHeceHUs GpeHondTarenHa U3MepPSIOT JTNHENUKOH C
TOYHOCTHIO 10 0,5 MM paccTosiHMEe OT ITOBEPXHOCTU oOpa3iia [0 IpaHu
SIPKO OKpallleHHOM 30HHI B HAITPABJIEHUU, IEPIIEHAUKYISIPHOM K
TIOBEPXHOCTHU 31IeMEeHTa KOHCTPYKUUU. Mi3MepeHHast BeTUu4YnHa
SIBJIIETCS TJIyOMHOM KapOoHMU3aluu 6eToHa.
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[Tpu Bu3yaJibHOM 00CJIeOBaHUU XKeIe300€ TOHHBIX KOHCTPYKIIUN
IIPUMEHSIOT T€ K€ UHCTPYMEHTHI, YTO U ITPU 00CJIeOBaHUMU KaMEeHHBIX
KOHCTPYKIIUU.

1.1.6. Bu3dyaavHble Mmemoodubl 06c1e008aHUs1 MemaaaudeckKux
KOHCMPYKU Ul NPOMbIUWL/IEHHBIX, HCU/AbIX U 00UL,eCmMeeHHbIX
30aHuti

[Ipu BU3yaslbHOM OCMOTpPE MeTa/JINYeCKUX KOHCTPYKIIUU
BBISIBJISIOT: AedopManuu OTOEIbHBIX 3JIEMEHTOB MU KOHCTPYKIIUU B
[1eJIOM; CMEIIeHUS U3 IPOEKTHOI'0 II0JIOXKEHUS OTHEJIbHEIX 3JIEMEHTOB
Y KOHCTPYKIIUU B II€JIOM; OTCYTCTBUE OTHOEJIbHBIX 3JIEMEHTOB B
KOHCTPYKILIVY; UCKaXKeHue (HOPMEI UM HapylleHHe TeOMeTPUYeCKUX
pa3MepoB CeYEeHUs UM NIPOGUIIS 3JIeMEHTOB; MEXaHUYECKUE U
TeMIlepaTypHble IOBPEXIEHUS MeTalljla; Hajluuue TPellvH B MeTaJljle;
nedeKThl U pa3pylleHue CTHIKOBBIX U Y3JIOBBIX COEQUHEHUW; CMEIeHU S
B y3JlaX COIPSAXKEHHLIX KOHCTPYKIIUY; pa3pylleHus
QHTUKOPPO3UOHHEIX 3alllUTHEIX IIOKPHITUY U KOPPO3UOHHELE
IIOBPEeXIOEeHUA MeTasa.

[Tpu ocMOTpe KOHCTPYKIINM, BHITIOJTHEHHBIX U3 PA3HOPOOHBIX
MeTaJsiyie (HalmpuMep CTalIu U aJlOMHHUS), He0O0XOOUMO BBISIBUTH
Y4aCTKU C OTCYTCTBYIOIIMMHU UJINM HAPYIIEHHBIMU MPOKIaJdKaMU UJIU
IJIEHKAMU U3 OU3JIEKTPUKOB B CONPSIXKEHUSIX PAa3HOPOOHEIX METAJIJIOB.

1o u3MepeHus BeJIMYUHBI KOPPO3UOHHBIX ITOBPEXKOEHUN 3TI€EMEHTHI
MeTalJInYeCKUX KOHCTPYKLUMHM IpeaBapUTEIbHO OYHNIIAIOT B
HECKOJIbKUX MeCTaX OT 3arps3HeHUM U IIPOOYKTOB KOPPO3UU. 3aTEM C
IIOMOIIIbI0 MUKPOMETPA UIU IITAaHT€HIUPKYJIII U3MEPSIOT TOJIIIAHY
aieMeHTa. MUHUMaJbHYIO U3 U3MEPEHHBIX TOMIINH 3JIeMEeHTa
IIPUHUMAIOT 3a PACUYETHYIO.

TonmuHy 3aMKHYTOTO ITPOGUIISA IPU BU3YaJIbHOM OCMOTPE
OIIPENENUTh YOAaeTCs He BCeraa, TOK KaK BHICBEPJIMBAHUE OTBEPCTUH B
3JIeMeHTaxX HeCyIIuX KOHCTPYKLIUM OOBIYHO HEIOIIYCTHUMO.

IupuHY PACKPHITUS TPEIIUH OMPEIENIIIOT TaK XKe, KaK U B
KOHCTPYKILUSAX U3 OPYTUX MaTepHUasoB, - C IOMOIIbIO I'PafyupPOBaHHOMN
JIYTIIBL MJIM MEPHOT0 MUKPOCKOTIa. MecTa, Ifie BO3MOXKHO IIOSIBIIEHHE
TPEeIUH, JOIXKHBI OBITh OUHUIIEHB! OT TPSI3U U MILUIX U B HEOOXOOUMBIX
Cy4dasx OTIIOJIMPOBAHHL.

BrHemHue nedeKTh U TOBPEXAEHUS CBapPHBIX IIBOB METaJUIMYECKUX
KOHCTPYKIUUU BEIABJIAIOT IIPU BU3YaJIbHOM OCMOTPE C
IIpefBapUTEJIbHOU OYUCTKOMU IIBa U IpUserarwlnero K HeMy mMeTassia
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OT IIJIaKa ¥ MEeTaJUINYeCKHuX OpPHI3T. IIpH 9TOM MOXKET HCIIOIh30BaThCS
JIyma.

B Pe3yJibTaTe BU3YaJIbHOTO OCMOTPA MOZKHO BHISIBUTE CIIEOYIOIITHNE
)Ie(beKTbI U IIOBPEXKIOEHNA CBAPHLBIX IITBOB: HEIIOJTHOMEPHOCTH IIIBA4,
Pe3Kue rmepexonrl OT OCHOBHOI'O MeTaJlJida K HallJIaBJIEHHOMY, HAIIJIEIBEI
W HaT€KH HaAIlJIaBJIEHHOTI'O MeTaJllld, HEPaBHOMEPHYVIO IIINPUHY 1
IIEPEPHIBEI IIIBA, KPATEPHI, IIOPEI U HEMETAJIJINYEeCKHNE BKIIIOYEHHUSA Ha
IIOBEPXHOCTH IIIBA, TPEIITHUHEI B IIIBE U OKOJIOIIIOBHOM 30HE, IIOOPE3hI U
IIPO2KOTrnu OCHOBHOT'O MeTalJlJla.

B GOJITOBBIX M 3aKJIETIOYHBIX COETUHEHUSIX IPU BU3yaIbHOM OCMOTpPE
BBISIBIISIIOT: YMEHBIIIEHHOE IT0 CPAaBHEHHIO C ITPOEKTOM KOJIMYECTBO U
nramMeTp O0JITOB M 3aKJIEIOK; OTCYTCTBUE TaeK; CMeIIeHHue 0cel
00JITOB MJTK 3aKJIETIOK OT ITPOEKTHOTO MTOJI0KEHHUST; OTPHIB U
MaJIOMEPHOCTH I'OJIOBOK 3aKJIETIOK; U30BITOK MJIM HEJOCTATOK I10
BBICOTE ITOTANWHKBIX 3aKJIETIOK; KOCHIe 3aKJIeIKH, TPEIMHOBATOCTh UJTH
psiOUHY Ha ITOBEPXHOCTHU T'OJIOBKM 3aKJIETIOK; 3apyOKu MeTasia
00KMMKOH, a TaK¥Ke TPEIIWHBI, UAYIIHEe OT 3aKJIETIOYHHIX OTBEPCTHUH.

L7151 BEISIBJIEHUS 3TUX JIe(l)eKTOB IIPUMEHAIOT JINHEUNKH, PVJIIETKH,
IMITaHTeHIINPKYJIN, 11a0JIOHBI ¥ T.O.

HennoTHY0 3aTsAKKY O0JITOB, IPOXKaHUE U MOABUXKHOCTD 3aKJIEIIOK,
HeIUUIOTHOE 3all0JIHEHUE OTBEPCTUU TEeJIOM 3aKJIENIKV yCTaHaBIUBAKOT
IIyTeM IpocTyKuBaHusa MoJI0TKOM BecoM 300...400 r; npukiagsiBas
IIPU 3TOM C IIPOTUBOIIOJIOKHOU CTOPOHHI ITajiell, KOTOPHIN AOIXKEeH
OOHOBPEMEHHO KacaTbhCs T'OJIOBKU 00JITa, TaKKU UJIM TOJIOBKU
3aKJIeIIKU U COeqUHSIEeMOTI0 3JIeMeHTa.

HenmoTHOCTh MpueraHus roJI0OBOK 3aKJIENOK K CKIIEIILIBAEMOMY
MMakKeTy ONpPenesiaioT C MOMOILBIO HIyIla TomnuHou 0,2 MM.

1.1.7. Bu3yaavbHoe 06c/1edoeaHue nepeKpbimuli KAMEeHHbIX
30aHu

Bo MHOTUX CTaphIX 3MaHUAX €Ile COXPAHUJINCh JePEeBIHHBIE
IIEPEKPBITUS, & TaKXKe MEePEKPHITUS 10 AePEBIHHBIMU UJIM CTaJIbHBIM
0anKaM C 3aIlloJTHEHUEM MeXy HUMHU B BUAE KUPIUYHBIX UITH
OeTOHHBIX CBOOMKOB. Hap mogBamaMu 1 IePBBIMU 3TaXKaMU B CTApPhIX
3[aHUSX YCTPaAUBaIUCh IIEPEKPHLITUS 10 KaMEHHBIM 1 OETOHHBIM
cBopgaM. B 3paHusX, IOCTPOEHHEBIX I10CIe cepequHbl 50-X TOmoB
TEKYIEer0 CTOJIETHS, IEPEKPHITHS, KaK IIPAaBUJIO, BBIIIOJIHEHHl U3
COOPHBIX KeI1e300eTOHHBIX IIJIUT. B MPOMBIIIITIEHHBIX 3TaHUSX
[TepeKpuITHS MOTYT OBITh U3 MOHOJIUTHOTO M COOPHOTO XKejie300eToHa.
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HYTeM BCKPBITHUA YHAaCTKOB ITIEPEKPBITHUA OIIpEeaeIsaieTCsa ero
KOHCTPYKIHUA U COCTOsTHHE ITOJIOB (T-II/ICTBIX u qeprIX), CTSA2KKH,
IIOATOTOBKH IIOM ITOJIBEI, TUOAPOUIOIIAINY, YTEIIJINTEJIA NN
3BYKOH3OHEHHOHHOfI 3dCHITIKHY, HaKaTa, IIOOIINBKHY, IIITYKATYPKH.

Konu4uecTBO MeCT BCKPBLITUS MMEPEKPHITHN 3aBUCHUT OT IIJIOIIagU
o0crieqyeMbBIX IIOMeIeHu 1 ITpuHUMaeTcs 1mo Tabn. 1.1 /53/.

Taonuma 1.1

Koiuuecmeo mecm ecKpbimusi npu o6c/1edoeaHuu

L2
nepeKkpovimuu
O6cnenyeMasi mIoIamb, M2
Tun nepekpeITUN
mo 100 cBrimze 100
ITo mepeBsaHHLIM OaTKaM 3 5
ITo MeTannuyeckKuM OamKaM C HePEeBIHHLIM 2 4
3aN0JIHEeHHEeM
MOHOJIUTHEIE XKeJle300eTOHHEIe 3 6
CBopbl 1 COOpPHEIE XKeTe300€TOHHBIE IIJTUTHI 110 4 4
MeTaJlJINYeCKUM OajIkaM

B mepekprITUSaX C OepeBsIHHBIMU OajTkaMu 0c000e BHUMaHUe
ClenyeT yOeJIuTh COCTOSTHUIO KOHIIOB 0aJiOK, OIIMPAIOIUXCS Ha CTEHHI,
B MeCTaX CaHy3JIOB U IIPOTEeYEK KPOBEIIb.

o Hauaya oOciIemoBaHUS IePEBSIHHBIX IEePEKPLITUH 110
OepeBsHHBIM 0ajiIkaM BCKPBIBAIOT IIOJIBI U YOAISIOT 3aCHIIKY
MIEePEKPHITUY BOOJIb CTEH B I10JI0CE IIUPUHOU O0KOJi0 0,5 M. IIpu
o0cJieqoBaHUU 3aMePSIOT miar 0aloK ¥ UX ceYeHue, YCTaHABIUBAIOT
COCTOSTHUE IPEeBECUHBI OAJIOK M IPYTUX 3JIEMEHTOB IePEBSIHHBIX
nepekpuiTuii. OTMEYalT eCTeCTBEHHBIE U UCKYCCTBEHHBIE ITOPOKU
OpeBeCUHbl, MEXaHUYECKHE ITOBPEeXOEHUs, YBJIaxKHEeHUe, ITopaKeHue
OpeBecuHBl rpubaMy ¥ HAaCEKOMBIMH, TPEIIUHEI, KOPOoOIeHue.
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OCHOBHBIMU WHCTPYMEHTaMMU IIPU BHU3YaJIbHOM O6CJ'IG)IOBaHI/II/I
OEPEBAHHEBIX HeperbITI/II;I ABJIAIOTCS PYJIE€TKaA, ME€pHasd JINHEWKa,
TOIIOP, CBEPIJIIO.

CTeckoil IpeBeCUHHI YCTaHABINBAIOT TIIyOUHY ee TTopaXKeHus
rpubamu. Bug rpuba MOKHO ONIPENEIUTh 10 BHEIIHEMY BUAY
TIOpakeHHOU IpeBEeCUHEl UJIM PAaCCMOTPEB €€ Ha Cpe3 IOox
MUKPOCKOIIOM.

[lo BHEIIHUM NIpU3HAKaM pa3/In4yaloT IBa OCHOBHBIX TUIla THUJIH,
BHI3BAHHOM KU3HEOESATEILHOCTHIO I'PUOO0B: KOPPO3UOHHYIO
(ceTeBUOHYIO) U OECTPYKTUBHYIO (TpyxyisiByr0) /40/.

B HayanbHOM CTaAuU KOPPO3UOHHBIE THUJIM UMEIOT OJIEIHO-KEITYIO
OKPAacCKy UJIM IPOSBIISAIOTCS B BUAE O11eHO-KOPUYHEBBIX TTOJIOCOK U
nsATeH Ha 3a00m0HU. Bo BTOPOM cTafuu MsiTHA YBEJIMYUBAIOTCS U Ha
HUX IPOCMaTPUBAIOTCS IITPUXHU, HAlIpaBJIEeHHLIE BOOJIb BOJIOKOH. B
KOHEYHOM CTaOuU B MecTax OeJIbIX BHIIIBETOB 00pa3ylTCs yriiyOneHus,
OpeBecUHa IMOCTEIIeHHO CTaHOBUTCS MSTKOM, JIETKO pacUIellIsieTCcs Ha
OTHebHbIE BOJIOKHA, HO He KpOoIuTCs. ' prbbl, BEI3LIBAIOIINE
KOPPO3UOHHYIO THUJIb, PAa3pPyIIalOT I'JIaBHEIM 00pa3oM JIMTHUH
KJIETOYHBIX CTEHOK.

ITpu meCTPYKTUBHOM I'HUJIH, KOTOPAs pPa3pylllaeT [elTioI03y,
OpeBecHHa B HaYaJIbHOM CTaAuH IPHOOpPEeTaeT KeJITOBATLIN IIBET UIIN
KOPHUYHEBLIH OTTEHOK. B KOHEUHOI cTaguy THUEHUS OHAa CTAHOBUTCH
TEMHO-KOPHUYHEBOI, IIOKPLIBAETCS TPEIMHAMH BOJIb 1 IIOIIEePeK
BOJIOKOH.

KpOMe KOppO3HOHHOﬁ n )IeCTp}/'KTI/IBHOI;I THUJIEHn BCTpEeYaeTCsd
T'PYIIIIa I'pI/I60B, KOTOPEIE ITPAKTUYECKHU HE BIIUAIOT Ha TEXHUYECKHUE
CBOMCTBaA OPEBECHUHEI, HO USMEHAIOT €€ IIBET. HaseiBaroT 3T TpI/I6BI
IIJIECHEBBIMHU N NEPEBOOKPAIITMBAIOIITUMU NN FpI/IﬁaMI/I CHUHEBHI "
IIJIeCeHH.

CaMBIM HaJIeXXHBIM DOKa3aTeJIbCTBOM Hauajla ITopaxkeHus
OpeBECUHBI TPUOAMU CITYKUT IIPUCYTCTBUE B HelM TudoB rpuda. ['udm
MOZKHO YBUAETH IIOJI MUKPOCKOIIOM Ha Cpe3ax MopaxkKeHHOU
OpeBecUHbl, 00pab0oTaHHBIX CIIelMaIbHEIMU peaKTuBaMu. Ho 3To yxe
He OymeT BU3yaJIbHBEIM 00CIeOBaHUEM, IIOCKOJIbKY TpebyeT
CIelMaabHBIX TPUOOPOB U 3HaHUM. [Ipy Bu3yanbHOM O0CMOTpPe OepyT
o0pa31bl IpeBECUHBI U HAIIPABJISAIOT B CllelalibHBIE TabopaTopuu Ha
aHanus.
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[TpuBOAs BU3yanbHOE 00CIemoBaHUe, HY2KHO ITOCTAapaThCs BHISCHUTD
TIPUYNHY TOSIBIIEHUS THUJIU, TaK KaK B HOPMaJIbHBIX YCIIOBUSX
9KCHJIyaTalluy IIPU BIaXKHOCTU ApeBecuHbl MeHee 20% THUIbL He
pa3BuBaeTcs. [IpyumHaMu ee 00pa30BaHUS MOTYT OBITh: ITPOTEUYKU
KPOBIIU; TE€UYU CUCTEM BOJOCHAOKEHUS, OTOIJIEHUS ¥ KaHaInu3alluu;
rayOHBIM CITOCOO MBIThSI ITOJIOB ITPU TIJIOXOM ITPOBETPUBAHUU
KOHCTPYKIUY ITEPEKPBLITUS U OP.

[Tpu mepeBSTHHBIX TEPEKPHITUSIX 10 CTAJIbHLIM 0ajikaM, KpoMe
COCTOSTHUSI [JePEBSITHHBIX 9JIEMEHTOB ITIEPEKPRITUSA (I10J1a, JIar, HaKarTa,
TTOAIINBOK), IIPOBEPSIIOT COCTOSTHUE CTANIbHBIX 0asioK. [IJ1s 9TOM 11eJin
0asiky B TEX XKe MeCTaX, YTO U JepeBsHHbIe, 00HaXKaloT IyTeM
BCKPHITHS TI0JIOB. 3aMePSIOT IIaru 6aoK U OMPENENsIIOT UX ITPOQUIIb.

Yailie BCero B IIePEKPHITHS YKIAObIBAINCh OByTABPOBLIE CTAJILHEIE
0asKu, pexke - peabCHI.

CopTaMeHT CTaJIbHOTO ITpOoKaTa MHOTO pa3 U3MeHsICcsA. B
npunoxeHuu /13/ maHbl COPTAaMEHTHl IBYTaBPOBLIX 0aJIOK pa3HbBIX
TOJIOB BHIITYCKA U CTAphIX PejibcoB. OnpenenuTb COPTaMeHT 0aioKk
IIOMOTa€eT 3HaHUEe He TOJIbKO UX OCHOBHBIX Pa3MePOB (BLICOTA CEYEHUS,
IIMPUHA TI0JIOK), HO ¥ BpEMEHU ITOCTPOUKY U PEMOHTA 3[TaHus.

Y cTtanbHBIX 6aJIOK 3aMePSIIOT TOJIIIUHY KOPPO3UM, MEXaHUYECKUE
roBpexkaeHusi. [1o1e3H0 X0Ts OBl BEIOOPOYHO OMPENETUTh TITyOUuHY
3apienKu 6ayoK B CTEHHI. TONIIUHY CII0S1 KOPPO3UK MOXKHO YCTAaHOBUTD
yOaluB ero C MOMOIIbI0 CKpebKa, CTaJIbHOM IIIETKU UJIM MOJIOTKA U
3aMepHUB OCTABIIYIOCS TOJIIIUHY MeTalllla MUKPOMETPOM UITH
IITAHTeHIIMPKYJIEM (TIpegBapUTEIbHO 3aMEPSIOT TONIINHY 3JIEMEHTOB
npoduss 0o yHoareHUus CJI0s KOPPO3UH).

CocTosiHUEe KUPIUYHBIX U OETOHHBIX CBOOUKOB MEXKAY CTaIbHBIMU
0aikaM¥ ¥ KUPIUYHBIX CBOIOB OTIPEAEsISIOT 10 COCTOSTHUIO KUPIINYa,
pacTBopa M IMOBEPXHOCTYU OeTOHA. BEIABASIOT U GUKCUPYIOT TPEINHEI
B CBOjfiaxX. TONIIMHY CBOOOB B IIsSiTaX U 3aMKe HaXOMOsT, IPOCBEPIIUB
riepdopaTopoM UK 3JIEKTPOAPEIIHI0 CKBO3HOE OTBEPCTHE.

[TporuOkI IIOCKUX ITEPEKPHITUM OTIPEAEsISIOT C ITOMOIIIbIO
HaATAHYTOU TOPU30HTAJIbHO CTAIbHOM ITPOBOJIOKH, U3MEPUB
paccTosTHHE OO0 9TOM ITPOBOJIOKU OT HUXKHEMN ITIOBEPXHOCTHU ITEPEKPHITUSI
y CTEH U B cepenuHe mposeTa 6anok (puc. 1.6).

[Tporu6 B TOYKEe i BLIYUCIISIOT 10 popMyIie:
fi=hi+(ho-hn)ly/l. (1.2)
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hj - PacCCTOdHKHE OT ITPOBOJIOKU OO0 IIEPEKPEITHUSA B TOUYKE i;

ho u hp - paccTosiHEE OT IIPOBOJIOKU A0 MEPEKPHITUS Y KOHIIOB
TIPOBOJIOKH;

li - pacctosinue oT TO4YKHU 0 IO TOYKHU IO TOPUIOHTAJIH;
| - piHa TPOBOJIOKHU.

[I711 u3MepeHus: MPorudoB ITEPEKPHITHIN BO3MOXKHO IPUMEHEHUE
cIenranbHO 000PYNOBaHHBIX BOOSHBLIX YpoBHEM u mitaur /50/ (puc. 1.7.
u 1.8).

[Tpu Bu3yasibHOM 00OCIIEIOBaHUY MEPEKPHITHH KpOoMe IPOoruboB
crenyet obpalaTh BHUMaHUe Ha 3bI0KOCTH (HU3MOIOruYecKoe
oIlyleHue KomebaHusT KOHCTPYKIIUM TePEKPHITUST BO BpEMS
repeBuXKeHUs 1Mo HeMy). Ec/iu mpu NOONPHTHBAHUY Ha CepeauHe
n3runbaeMoro 3JIeMeHTa OIIyIaeTcs ero KonebaHue, TO TAKOU
3JIEMEHT SIBJISIETCS 3LIOKUM. 3BIOKMMU MOTYT OBITH [OII[AThIE TIOJIBI IIPHU
PEOKOM PacCIOJIOKEHUHU JIaT, HeAOCTaTOYHOM IIOIIEPEYHOM CeYEeHUU
jiar ¥ 0aJIOK IEePEeKPHITUH.

Puc. 1.6. Cxema uzmepeHust npo2ub6oe nepeKkpvimuil
NnoOMoOULbI0 20PU30HMA/ILHO HAMSIHYMOU NPO80/10KU:

1 - nepekpoimue; 2 - 20pu30HMA/ILHO HAMIHYMA s NPOB0/10Ka
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Puc. 1.7. Cxema uzmepeHusi npo2ub6oe nepeKkpvimuil
nomMouLbio 860051H020 YPOBHSI:

1 - mouka, uzmeperusi; 2 - e2padyupoeaHHasi mpyoka; 3 - cocyo c eodotii; 4 -
pe3uHoeblil ul1aHe; 5 - KpaHukK; 6 -mesieckonuyeckasi cmotika
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Hriginii i

-

Puc. 1.8. Cxema usmepeHusi C NOMOULbIO CnNeuud /jibHol
wmaHeau:

1 - pukcamop wmanau; 2 -mesiecKkonuyeckasi wmaHaa; 3 - penep c
XOMYymMuKom 0151 HaeecKu mapku; 4 - Kpyeavliii ypoeeHvb; 5 - Ha8eCHAs1
wKas0east Mmapka

1.1.8. Bu3yaabHbie Memodbl 060c/1e008aHUsI CMPONU/AbHOU
cucmemMbl U Kp0o81Uu KaMeHHbIX 30aHUU

[Tpu o6crmemoBaHUY OEPEBSIHHBIX CTPOIIUI QUKCUPYETCS UX
KOHCTPYKTHBHAS CXeMa: HaCIIOHHbIE U/IU BUCSAYHNE; ONPEaesIaeTCs mar
1 Ce4eHUNe CTPOIUJIbHBEIX HOT, CTOEK, IIOJAKOCOB, May3pIaTHBIX
OpyChEeB; ITPOU3BOAUTCS OCMOTP OAPEBECUHBI Ha IPEeAMET BHISBIIEHUS
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THUJIN (OCOﬁeHHO TIIATEJIBHO OOJIZKHEI OBITH OCMOTPEHHI CTPOIT1JIa B
MeCTaX ITPoTedeKk KpOBHI/I); OTMEYalOTCAd HapPYVIIeHnd B CThIKaX
3JIEMEHTOB CTPOIINII, TPEIIUHBI U ITOBPEXKIOECHU . CﬂeuyeT O6paTI/ITb
BHUMaHHE Ha HaJIM4ne BCEX IJIEMEHTOB CTpOHHJ’IBHOfI CUCTEeMBI. [171s
CTapPhIX 30aHUM XapaKTepHa YyTpaTa OTOEJIbHBIX 3JIEMEHTOB CTPOITHNII:
CTO€K, ITOOKOCOB, 3aTsAXKeEK.

B BuCs4Yux cucremax HOJIpOGHO OCMATPHUBAIOTCsA CTBIKHM HHU2KHETO U
BEPXHEro II0siCa II0 UX OJINHE, a TaKHue COIIPAZKEeHU A ITOsICOB OPYT C
OPYyIroM 1 CO CTOUKaMH u PaCKOCaMu; IMPOBePAETCA BEPTUKAJIBHOCTD
IIJIOCKOCTH BHUCAYUX CTPOIIMII.

B cTeIKax ¢ HakJjIagKaMu (C HareiasaMu ¥ I'BO3OIMM) ocoboe
BHUMaHUue oOpalllaeTcsi Ha HaJIu4yue TPEeIIuH BOOIb Harejaeu u
T'BO3[Iel, CUJIbHO CHUKAIOIINX HECYIIYI0 CIIOCOOHOCTDH CTHIKOB.

OnpenensoTcs IPOrudbl (IPOBUCAHMSI) MTOSICOB (3aTIXeK) U
HACJIOHHBIX CTponuil. PUKCUPYETCA KOHCTPYKIINSA U COCTOSTHHE
obOpereTk ¥ KpoBiau. OTMeYaroTCsI MeCTa IPOTeYeK U BhISICHSIIOTCS
MIPUYUHBI UX ITOSIBIIEHUS.

II71s1 KpOBeJIb U3 IITYYHBEIX MAaTEPHAJIOB OIIPEOesISIOTCSA: BeITHUNHEI
IIPOOIbHBIX M MONEePEeYHEIX HaXJIeCTOK ¥ HAIlyCKa 3a KapHU3HYIO
OOCKYy Ha CBecax; COOTBETCTBUE KOIUYECTBA U Pa3MEIleHUs
KpPeIlJIeHUH HOpMaM U IIPOEKTY; HaJluuue U COCTOsIHHe (GapTYKOB U
BOPOTHHUKOB M3 OIIMHKOBAHHOM CTAJIM B MECTAX MIPUMBIKAHUSA K
BEPTHKAJIbHLIM IIOBEPXHOCTSIM; Ka4eCTBO 3aeJIKA 3a30POB B MeCTax
IIPUMBIKaHUS K 00[IeIKaM eHI0B 1 Pa3keJIo0KOB; COCTOSHUE
(bacoHHEBIX 3JIEMEHTOB, IIePEKPHIBAIOIINX KOHBKHY ¥ pedpa; IIIIOTHOCTD
IIPUMBIKaHUS 9JIEMEHTOB KPOBJIHM K 00peIeTKe; Haliudne U COCTOSTHIE
paboyux XOI0OB IO KPOBIIE.

[Tpu ocMOTpe MeTaTnYeCKUX KPOBEJTb 0C000€ BHUMAaHUE OJIIKHO
YOeJSIThCS MIIOTHOCTHU JIesKauuX U CTOSIBIINX (PaibIleB, a TaKkKe
COCTOSTHUIO: KPEIlJIEHUST CBECOB K KOCTHIJISIM; CITyXOBHIX OKOH;
IIPOXOMOOB ABIMOBBIX ¥ BEHTUISIIMOHHLIX TPYO; IPUMBIKAHUM K
OpaHOMay3pHBIM CTEHAM; JIOTKOB, BOOOCTOYHBIX TPYO, OTpakaeHul Ha
KpOBJIE.

ITpu BU3yaJIbHOM OCMOTPE CTPOITUII ¥ KPOBJIN IIPUMEHSIOTCS Te XKe
MHCTPYMEHTHI, YTO U IIPU OCMOTPE ePEeBSIHHLIX MePeKPhITHUi. B
IIpollecce BU3YyaIbHOTO 00CJIefOBaHUS YepOadyHbIX ITOMEIeHU N
cienyeT oOpaTUTh BHUMaHKWEe Ha WX TEMJIOBOM pexkuM. [TocmegHui
3aBUCHUT OT CTEIIeHU TEIION3OJISIIUN YePHadyHOTr0 MePeKPHITUS, TPYO
OTOITJIEHUS U BBITSI?KKOM BEHTHUJISIIINY, IIPOXOOSIINX Yepe3 Yepmak OT
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TIJIOTHOCTU 3aKPBITUS ABEPEM U JIIOKOB BXOMIOB Ha YepHaK, BEHTUJISALIUYN
IIOMellleHU! Yepaaka depe3 CJIyXOoBble OKHA. HapyIeHue TennoBoro
pexkuMa 4acTo SIBISIETCS NPUYUHOM ITpoTedek Kpormnu /10/.

1.1.9. Bu3dyaavHoe o6ci1edoeaHue bDecuepidayHbix Kpoeeib

[Ipu ocMmoTpe GecuepaavyHBIX KPOBEIb BHISIBJISIOT: COCTOSTHUE TIJIUT
TIOKPHITUS (TPEIINHBI, TPOTU0kl, MOKPHIE MSITHA, OTCIIOEHUS
3alllITHOTO CJIosi 0eTOHA, IPU3HAKKU KOPPO3UHU MeTassna); nedeKTrl
MECT OIMUPAHUS MJIUT Ha CTPONUJIbHBIE KOHCTPYKIIWY; HaIU4Yne U
COCTOSTHIE TTaPOU30JISIIUY, TEIIJIOU30JISIIMOHHOTO CJI0sI, CTSIXKKH,
PYJIOHHOTO KOBpa; MecTa 3aCTOSI BOIBI; BEIKOJILI, IOTEKU, KOHIOEHCAT
CKOIIJIEHUS IILIJIA; COCTOSIHHE KapHU30B, CBECOB, BOIOIPUEMHBIX
BOPOHOK; MPUMbIKaHUE KPOBIU K TpyOaM u OpaHaMayapaM, GoHapHBIM
HaJCTPOMKaM.

B nporecce o6cnemoBaHusa KPOBIIHM U3 PYJIOHHBIX MaTepPUaJioB
yCTaHaBIUBAIOT: COOTBETCTBUE HAIIpaBJI€HUS IIPUKIIEUKU CII0EB
YKJIOHY KPOBJIM, HaJIM4We U COCTOSTHHE 3alllUTHOTO CJIOS; Halu4due
TPENIUH, Pa3PbIBOB, BMATUH, BO3OYIIHBIX MEIIKOB, TIOTEKOB MaCTUK B
IIIBaX; BEJINYUHY MoAgbeMa KPOBEIbHOTO KOBpa Ha IMPUMBIKAIOIIe
BepPTUKAIbHbLIE TOBEPXHOCTH; HaJle3KHOCTD 3a[ieJIKU U 3alllUTy KOBpa B
MecTaxX IPUMBIKaHHUH.

1.1.10. Bu3yaabHoe 06c1edoeaHue 1ecmHuu, U nosi0e
[Ipu ocMOTpE JIECTHUIL BHISIBISIOT:
- X KOHCTPYKIIUIO, MaTepHuall U pa3Mephl CeYeHul (MapIiieBbie
IIJINTHI, CTaJIbHBIE U XKeJie300eTOHHBIE KOCOYPhl, KAMEeHHbIe, 0E TOHHBIE

U CTaJIbHBIE CTYIIE€HH, TETUBHI, IIPOCTYIIN U IIOACTYIIEHKH NE€PEeBAHHBIX
JIECTHHUI, JIECTHUYHEBIE HJ'IOI_T_IaJIKI/I):

- COCTOsIHVEe IPUMBIKaHUN MapllleBOU IIJIUTE], KOCOYPOB U CTyIIeHeun
K IJIOLIAaNKe, a TaKzXKe Mapllley, IJIOIIaA0K U CTyIIeHeu K CTEHE;

- IIOBPEeXKIOEHNA 3alllUTHOI'O CJIOA B KeJie300eTOHHEIX 3JIeMeHTax
JIECTHHUIIHI,

- HaJIn4ne KOPPO3HH B METAJIJIMYECKHUX 3JIEMEHTaX JIECTHHII;
- COCTOsTHHE CBAPHBIX IIIBOB;

- COCTOSIHME MapIiei 1 KOCOYPoOB (IIPOru0kl, TPEIINHE B MeCTax
OIMPaHUS U B CepPearuHe IPOJIETOB U Op.);
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- TIepeKalllnBaHUu A Mapmefl;

- U3JIOM CTYHeHeﬁ, BEIOOMHEI Ha IIOBEPXHOCTHU 1 BBIKPAIIITMBAHUE
OTHEJIbHBIX YH4AdCTKOB CTYHGHGI:I U IIJIOIIIAaOOK;

- ocmabneHust orpaXXgeHu (paciiaTbiBaHUE CTOEK, OTCYTCTBUE
OTHOEeNbHBIX 9JIEMEHTOB IIEPUI);

- HaJInyne THUJIN B 3JIEMEHTaX OEePEeBAHHBIX JIECTHHAII.

[Tpu ocMOTpe HapyKHBIX ITOKAPHBIX U aBaPUUHBIX JIECTHUI] HOJIKHO
OBITH TPOBEPEHO:

- COCTOsIHHE KPeEIIJIeHU A JIECTHUI] B CTEHE 3[aHU;

- HaJIn4yue BCeX NPeayCMOTPEHHBIX IPOEKTOM 3JIEMEHTOB MapIlIen U
IJIOMIaAoK (CTyneHeu, Iepui);

- COCTOSTHHME COeOUHEHUM 3JIEMEHTOB JIECTHULILI APYT C OPYrOM U
COOTBETCTBUE UX IPOEKTHOMY PEIIEHUIO;

- OTCYTCTBUE KOPPO3MOHHBIX IIOBPEXKAEHUU MeTasla.

[Tpu ocMOTpE TIOJI0B BHISBIISIOT:

- HEPOBHOCTH U SIMBI TI0JIOB, OTCYTCTBUE HEOOXOOUMBIX YKIIOHOB;

- pa3pylleHus OJeKabl I0JIOB, BEI3BIBaEMble MEXaHUUYECKUMY,
TEMIOEPATYPHBIM U WU XUMHUYECKUMU BO3OENCTBUSIMU (BLIOOUHHI,
BBIKOJIBI, BOJIHBI, TPEILIMHBI B MOHOJIUTHEIX T10JIaX, pa3MArdyeHue
acdarbTOBBIX M KCUJIOJIUTOBBIX II0OJIOB, TOBPEXAEHUSI KPOMOK HUJIN
TPELUIUHLI U IPOCadKU OTHOENbHBIX ITaHeJIel, IIJINT, IIJINTOK B I10JIaX U3
IITYYHBIX U3LOEJINN);

- OTCJIauBaHUeE MJIMTOK OT OCHOBAHUS I10J1a;

- pa3pymieHnd IMIBOB MEXKY IMTYYHBEIMU 3JIEMEHTaMMU I10JIq,

- HEHMCIIPABHOCTHX JIOTKOB, KdaHAJIOB, TPAJIOB, CTOYHEBIX TPYG u
HeperbITHfI KaHaJIOB;

- ZKMPOBEI€ II5THA Had ITIOBEPXHOCTH IIOJIOB;

- O6pa3OBaHI/Ie Iejel 1 3arHuBaHue II0JIOB U3 OPEBECHUHEI;
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- HEMCIIPABHOCTHU BEHTUIIAITMOHHBIX YCTpOIjICTB, PEILIETOK, IMIEJIEBBIX
IIJIMHTYCOB B OOIIATHIX ITOJIAX.

1.2 Bu3yajibHO-HHCTPYMEHTA/IbHbIE
METOObl TEXHUYECKOro 00CIeJOBaHHUSA

[Tpu BU3yaJIbHO-UHCTPYMEHTAJIbHBIX 00CIeIOBaHUSIX HAPSAOY C
OITMCaHHBIMU BHIIIIE METOOAMU BHU3yaJIbHOTO 00CIemoBaHUS
IIPUMEHSIOTCS Pa3/InuHbie TPUOOPHI, TPEOYIOIINE CIeanbHBIX
3HaHUM 110 00paIleHUI0 C HUMU.

HpOCTefIHII/Ie HpI/I60pr HCIIOJIB3YIOT KaK IIPHU IIpeaBapUuTEeJIbHbBIX UIIH
06H_[I/IX, TaK U IIPXU OJeTaJIbHBIX O6CJ'I€)IOB8_HI/I${X, CJIO2KHEIE HpI/I60pr -
KakK IIPAaBUJIO, ITPU OEeTaJIbHBIX O6CHG)IOB8_HI/IHX.

[Tpu BU3yaJIbHO-UHCTPYMEHTAJIbHBIX 00CII€IOBaHUSIX TPUMEHSIIOT:
WHXXEHEPHO-Te0JIOTUYEeCKUe METOHI - [IJI1 BEISCHEHUS CBOUCTB
TPYHTOBOTI'O OCHOBAHUS; reoe3ndyeCKrue MeTOOH! - OJIs II0JIyYeHUs
OaHHBIX O IPOCTPAHCTBEHHOM II0JIOKEHUU KOHCTPYKIIUU U UX
reoMeTpUYEeCKUX pa3Mepax; pa3pyllawlliye U Hepa3pylawliye
METOMHI - [JI1 BEIICHEHUS (PU3UKO-MEeXaHUYeCKUX CBOMCTB MaTepUasioB
KOHCTPYKIIUU.

1.2.1 MemoOb! uHlceHepHOo-2e0/102u4ecKux oo6c1edoeaHull

PaboThl Mo 00cIeqoBaHUIO TPYHTOB OCHOBAHUS 9KCIIJIyaTUPYyEMOTO
30aHMus MOXKHO pa3deuTh Ha ABa BUAa: 1) MHXKEHEPHO-Te0JIOTUYEeCKHUe
U TUOPOreOIoTuYeCcKre NCCIeqOoBaHus IIOIaaKy 3aCTPOUKY; 2)
WHXKEHEPHO-TeO0JIoTuYecKoe 00cIeoBaHe TPYHTOB HEITOCPENCTBEHHO
TIOM ITOAOIIBOM yHAaMeHTOB. [IepBbie pabOTHI ITPOU3BOAATCSA IYTEM
OypeHus CKBaKUH Ha IIJIoUIafKe 9KCIIIyaTUPYEeMOTO 3[IaHus, a BTOPBIE
- IIyTEM OTPHIBKHU IIYP(HOB HEIIOCPEACTBEHHO ¥ PyHOAaMEHTOB.

B pe3ynbTaTe UHXKEHEPHO-TEOIOTUYECKUX 00CieqOBaHUM MIJIIOIIagK!
3aCTPOMKM YCTaHaABIIMBAETCS XapaKTep HallJTaCTOBAaHUS I'PYHTOB,
HaJIu4ue JIUH3, BRIKJIMHUBAHUE IIJIAaCTOB M PacIpoCTPaHeHUe UX Ha
y4dacTke. [Ipu OypeHuM CKBaXKWH BBISBIISIOTCS TOPU30OHT MOA3EMHBIX
BOM, BOOOBMeNIA0Ie ITOPOObl U BOOOYIIOPHI; OIIPEAENSIIOTCS
XapPaKTEePUCTUKU IIPOXOOUMEBIX I'€0JIOTUYECKUX CII0EB; 0C000e
BHMMaHMe oOpalllaeTcs Ha CUJIbHO CXKMMaeMble TPYHTHI.

KonuyecTBO U rimyOMHA CKBaXKMH OIIPENesisieTCcsa B 3aBUCUMOCTH OT
CIIOKHOCTH y4YacTKa, IJIoUlaay 3aCTPOMKHU, BEICOTH 3laHusd U T.0O. [1pu
HaJIMYUU BOMBI U O[Bajie KOJITUYEeCTBO CKBaXKMH YBEIUUYNUBAETCS, TaK
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KaK IIPU 9TOM TpeOyeTcs yCTaHOBUTh HaIlpaBJIeHHEe MOTOKa
IIOA3eMHEIX BOMI, uX mebeT u T.n. CiemyeT UMeTh B BUOY, YTO Ha
y4acTKaX C CYyTIMHUCTBIMHU U TTIMHUCTLEIMU TPYHTAMU 30aHUS
HAXOMSATCS KakK Obl B HEBUOUMBIX KOTJIOBaHaX. ATMocdepHbIie 1
IIOBEPXHOCTHLIE BOOHI, MPEHUPYSA Yepe3 HACHIITHOM CJIOH IIa3yX II0
cTeHaM OBIBIIIET0 KOTJIOBaHA 3[IaHMs, IIOMafaoT mon GyHOaMeHTH 1
cobuparoTcs B Haubojiee IIOHUXKEHHBIX MeCTax.

s OypeHusi ckBaxxuH riryouHou 10...20 m u guametrpom 80...127
MM IIPUMEHSIOT MeXaHU4YecKre OypoBble YCTAHOBKHY, @ CKBaXK1H
rnyouso# go 10 M u guameTpoM 37 MM - MEXaHUYECKHE YCTaHOBKHU
YVIB-25. BO3M0OXHO UCIIOTb30BaHNE KOMIIJIEKTOB PyYHOTO OypeHus
nuaMeTpoM 89 u 127 MM [Jisd CKBaKUH B CTECHEHHBIX YCIIOBUSX.

B mypdax oTOupaioT mpobnl rPyHTa AjIs1 TabopaTOPHOTO
rccienoBanusi. OOpa31bl TPyHTa 6€epyT TOHKOCTEHHBIM PEXKYIITUM
KOJILIIOM. BHyTpeHHUM quaMeTp Kojblla He MeHee 80 MM, a BhICOTA He
6oslee OOHOTO OMaMeTpa KOJiblla ¥ He MeHee IIOJIOBUHEI eT0 JuaMeTpa.
TommuHa CTEHOK KOJiblla AoJIXKHa ObITh He Oosiee 0,02 guameTpa
KOJIbIIa.

OO6pa31bl rpyHTa, 0TOOPaHHBIE PEXYIIUM KOJIBIIOM, HAIlPaBJISIOT B
9TOM KOJIbIle Ha UCIIBITAHUS; IIPU 3TOM OTKPBITEIE TPAaHU 3aKPHIBAIOT
KECTKMMU KPHIIIKaMM C PE3MHOBLIMU NPOKJIaJgKaMU UJIHA 3aJINBaiOT
rnapa@uHOM.

B HaGOpaTOpHI)IX YCJIOBUMAX II0 0T06paHHI:>IM 06pa3uaM oripeneiidanT
(bI/I3I/IKO-MeX8HI/IT-IeCKI/Ie CBONICTBA TPYHTa.

I'paHysromempuvecKkull cocmae mec4aHbIX ¥ KPYITHOOIOYHBIX
TPYHTOB OIPeOeJIsioT IIyTeM IIPOoceBa Yyepe3 Habop CTAaHOaPTHBIX CHUT,
a TTIMHUCTHIX - TyTeM OTMYYHMBaHUSI.

ITaomHocmob epyHma r paCCMaTpUBaAIlOT KaK OTHOIIIEHNE MaCCHI
T'PDYHTa m K €ro 06'BeMy B €eCTECTBEHHOM COCTOAHHUHU N, d N/JAOMHOCMb
meepabtx yacmuu, rs -KaK OTHOIIIE€HKWEe MadCCHI TBEPOBIX YaCTHUIT K UX
06']38My B aOCOJIIOTHO IIJIOTHOM COCTOSITHUM Us.

BaascHocmb 2pyHma w pacCMaTpPUBAIOT KaK OTHOIIIEHHE MaCChl
BOMEI My K Macce MUHePaJIbHOM YaCTH T'PYHTA Ms. I1o 9TUM Tpem
IIOCJIEMHUM OCHOBHEIM XapPaKTEePUCTUKAM, IIOTyUYeHHBIM
9KCIEePHUMEHTAIbHO, ONPEeNeISi0OT PACUYETHLIM IIyTEeM OCTAJIbHEIE
(bu3nyeckKue cBOMCTBA I'PYHTA.

ITnromHoCcmMb Cyx020 2pyHMa rd BEIYUCHSIIOT 110 hopMyJie
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rd=r(1+w). (1.3)
YoenvHbll 8ec epyHmMa

g=rg, (1.4)
roe g=9,81 Mm/c? - YCKOpeHue CBOOOMHOTO MaieHus.
YOenvHbil Bec meepObix uacmuu, 2pyHma

gs=Tsg. (1.5)
YOenvHbll 8ec cyxo20 2pyHmMa

gd=rdg. (1.6)

KoagpgpuuueHm nopucmocmu 2pyHmMa e onpenessaioT Kak
OTHOIIIeHHEe 00beMa IIop K 00beMy MHHEePaIbHBIX YaCTHI] TPYHTA:

e=ps/pd-1. (1.7)

ITo K03 DUIMEHTY TOPUCTOCTH PACCUYUTHIBAIOT MIJIOTHOCTH
CJIIOKEHHS TTIeCYaHbIX TPYHTOB.

ITopucmocmbub epyHma
n=e/(1+e)., (1.8)
Ob6vem MuHepaabHblX Yacmul, 8 eOuHUUe obvema 2pyHma
us=1/(1+e). (1.9)

IloaHasa eanazoemkKkocmb epyHma Wsqt IpeacTaBJIsdeT coboi1
BJIa2KHOCTBD IIPH ITOJTHOM 3allOJTHEHHWH II0P BOOOM:

wsat=egw/(s, (1.10)
rge gw - yneanbeI Be€C BOJHI.

CmeneHb 81a2KcHOCMU epyHma Sr. orpepnesisarT KaK CTEeIIeHb
3allOJTHEHHE II0PD BOOOM:

Sr=wgs/egw. (1.11)

CTemneHb BJIAXKHOCTHU Sr SABJISIETCS XapaKTEPUCTUKOM TTeCYaHbIX U
KPYITHOOOIOMOYHBIX TPYHTOB.
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YOenvHbll 8ec epyHmMa mpu yueTe B3BEUIUBAIOIIETO OeNCTBUS BOIBI
Jsw HaxomsT 1o ¢popMyJie

gsw=gs-gw/(1+e) (1.12)
Ilokazamenbn mexydyecmu Ojid TJIMHUCTOT'O T'PYHTaA
JL=(W-wr)/(WL-wr). (1.13)
I'ode Wr - BJIa2KHOCTBb Ha I'PAaHUIT€ PACKATbEIBAHUA;
W], - BIa2KHOCTb Ha I'PaHUIle TEKY4YEeCTH.

3HAYEeHUsT Wr U W[, OIPEeOesIaiOT OIBITHLEIM ITyTEeM B J1a00pPaTOPHEIX
YCIIOBUSIX.

[TokazaTenb TeKy4deCTHu JL IIO3BOJIAAET Pa3dEeJIUTh IIbIJIEBATO-
TJIMHUCTBIE TPYHTHI HA UX PA3HOBUOHOCTH U IIOJIYVUUTH UX
KOHCHCTEHIINIO.

Juc/10 naacmuyHocmu
JL=wr-wr. (1.14)
ITo 4MCIy IUIACTUYHOCTH HAXOMOSAT TUI IJIMHHUCTOI'O IPYHTA.

ITaromHOoCcMb neckos MOXKHO YCTAHOBUTH TaK¥Ke ITyTEM CPaBHEHUS
Koa(dduiimeHTa MOPHUCTOCTHU IIPUPOTHOTO CIOXKEHUA C KO3DDUIIEHTOM
TIOPUCTOCTHU B PHIXJIIOM €magx U IIIIOTHOM €min COCTOSTHUSIX U
onpefesieHUs Ha 9TOM OCHOBE IMOKa3aTeJls NJA0MHOCMU CAOHCEHUAA:

Jd=(emax-e)/(émax-emin) (1.15)

Crinny4yue rpyHTH cuuTaroT nnoTHeIMU IIpu 0£]g£0,33 cpeguen
roTHocTU 1pu 0,33<Jg£0,67 u peixibiMu Ipu 0,67<Jd£1. OCHOBHEIMU
XapaKTEePUCTUKAMU CKUMAEMOCTU TPYHTOB SIBASIIOTCS MOAY/Ib 00Ien
nedopmaruu E, KoapPULUIHMeHT OTHOCUTETLHOU CKUMaeMOCTH My
KO3(pGUIINEHT MTOMIEePeYHOoro pacmuperus v (koadpduumenT ITyaccoHa)
1 K03 PuimeHT 60KOBOTO JaBIEHUS X.

Mooyav obuieti degpopmayuu 2pyHmos E onpenensitoT B
71a00PATOPHBIX U ITOJIEBBIX YCIIOBUSX.

B maGopaToOpHEIX YCIIOBUSX E yCTaHABIMBAIOT C ITOMOIIIBIO
KOMITPECCHOHAJILHBIX UCITEITAHUM, a TaKXKe Ha npubopax TPEeXOCHOTO
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cxkaTtus. [To KOMIIPECCUOHHOM KPUBOU HaX0oOsAT KO3pduiimeHT
CXKUMaeMOCTHU My UCIIONb3Ys GopMyIty

mu=(e1-e2)/(p2-p1), (1.16)

roge ei1 n e - KOS(I). IIOPHUCTOCTH, COOTBETCTBYIOIIIME NABJIEHUSAM D] U
pz;

P; - ynenpHOe maBjieHUWe Ha oOpasell, COOTBETCTBYIOIIEEe OaBJIEHUIO
0T COOCTBEHHOT0O Beca IrpyHTa, Mlla;

p2 - yOeJIbHOEe OaBJIeHue, COOTBETCTBYIOIIEEe NaBJIIEHUIO I10]
rnmoaoIinBou pyHgaMmeHTa, MIla.

[To 3HA4YEHUIO My ONpPeeNsAoT MOAYJb 00mel fedopManuu
E=(l+e)b/ my, (1.17)
rme e - KoapPunueHT IOPUCTOCTU B IPUPOJHOM COCTOSIHUMY;

b - koadpduneHT, onpenensseMblii B 3aBUCUMOCTH OT KoadduiimenTa
IIOIIePEeYHOT0 PaCIIUPEeHUs V Uik Ko3dduiineHTa 60KOBOTO IaBIeHUS
X:

b=1-2v?/(I-v); (1.18)
b=(1-x)(1.+2x)/(1+x). (1.19)

B moneBBIX YCIOBUSX MOOYJIb 0011el medhopMalluy OIpeaensiioT 10
pe3yIbTaTaM HUCIILITAHUS TPYHTOB CTAaTUYECKHUMU Harpy3KaMu. OIBITEHI

ITPOBOASAT B IIypdax KEeCTKUMHU IITaMIIaMU IIOIIagbio
A=2500...50000 cm“ unu B cCKBazkKMHax momianbio A=600 CM2.

[To pe3ynbTaTaM HUCIBITAHUS CTPOST rPaduK 3aBUCUMOCTH OCaIKHN
ImTaMIia S OT OeUCTBYIOIIero gaBnenusa p (puc. 1.9). Mogynbe
medbopMaIvuu IIpU 3TOM BEIYHCIISIOT 110 PopMyTie

E=(1-v>)wbDp/Ds, (1.20)

roge w - KOC—)(l)(l)I/ILII/IeHT, 3aBUCSIIHUYU OT 2KECTKOCTHU IITaMIla u (bOpMI)I
€I'0 IIOOOIIIBHI;

b - OUaMeTp HUJIN IMTMPHWHA IITaMIIa;
Dp - IpUpallieHrne JaBJIEHUs 110 IIOOJOIIIBE IIITaMIIAd B IIpegejiaX

MIPSIMOJIMHENMHOTr 0 y4acTKa rpaduka s=f(p);
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Ds - mpupaliesue ocagku Ha OCPeOHEHHOU IIPSIMOW,
COOTBeTCTBYyMOIlee Dp.

’ gof 40 4i5 @2 025 ¢la

Puc. 1.9 I'pa¢duk 3aeucumocmu ocadku wmaHau s om
dae/ieHuUsi p

[Tpu BEIOOPE Dp 3a rpaHUlly IPIMOIUHEWHOI O y4acTKa rpadurka
s=f(p) IpUHUMAIOT CTENI€Hb HAarpy3KH, IPXU KOTOPOU IIpHUpalleHue
OocalKH B [IBa pa3a 0oJibille, 4eM 3a Ipeabiayinyio ctyneds (COCT
20276-85).

[ omipeqesieHNsI paCYeTHOTO COIIPOTUBIIEHUS T'PyHTa HEOOXOOUMO
3HaTh 3HAYEHUS Y2/1d BHYMPEHHe20 MpeHUsA j U yOe1bH020 cuenaeHus
c. B mabopaTopHBIX yCIOBUSX 9TU XapaKTEPUCTUKHU ONPEenesioT Ha
COBHUTOBHIX TIpUOOpax U mMpubopax TPEXOCHOTO CXKATHS, B ITIOJIEBHIX -
IIyTEM UCIIBITAHUS KPhUIYATKOM, METOOOM pa3faBIuBaHUS ITPU3MBI
TPyHTa, COABUTOM IleJIiKa I'PYHTa B 3aJJaHHOU MJIOCKOCTH,
0oOpyIlIMBaHUEM U BBHIITMPAHUEM I'DYHTA.

Pe3ynbTaThl Tab0OpaTOPHBIX UCIBITAaHUNM 0QOPMIISIIOT B BUIE

rpa¢duKOB B KOOPAUHATHBIX OCSIX «COBHUTAIOIIEe YCUue ty
BEpPTUKANIbHOE OaBneHue p» (puc. 1.10).

8/ 5
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Puc. 1.10 I'pa¢gpuk 3a8ucumocmu cdsuzarouie2o ycuiaus ty om
dase/ieHusi p

a - 0151 nec4aHwvIx epyHmoes; 0 - 015 2/1UHUCMbIX 2pyHmos

[IpemenbHOE CONPOTUBIIEHUE ITEeCYaHBIX TPYHTOB COBUTY
BBIPaXKaeTCs 3aBUCUMOCTHIO

tiu=pitgj. (1.21)

OnBITOM YCTAHOBJIEHO, YTO 3KCIIEPUMEHTAJIbHbBIE TOUKU B IIpemenax
OOBIYHBIX BepTUKaIbHBEIX gaBnenut (0,3...0,5 MIIa) oka3krBalOTCS Ha
IIPSIMOM, BEIXOOSAIEN M3 Hadasjia KoopauHart (puc. 1.10,a) /37/.

II71s1 CBSA3HEIX TPYHTOB B nuana3oHe gasienuu 0,05...0,5 MIla
IIpefeIbHOEe COIIPOTUBJIEHNE I'PYHTOB COABUTY OIIUCHIBAETCS
ypaBHEHUEM IIPSIMOM, He IIPOXOAAIIEeN dyepe3 Hadallo KOOPAUHAT (puc.
1.10,06):

tiu=c+pitgj. (1.22)

IToneBble UCIIBITAHKUS TPYHTOB Ha COABUT 00jiee TPOMO3IOKH, YeM
stabopaToOpHBIE, HO TOCTOBEPHOCTH UX PE3YIIbTATOB BHIIIIE.

MerTop coBura 1jejivka 'pyHTa 10 3aJaHHOU IIJIOCKOCTU B BUJIE
CBOOOOHOM IIPU3MEI, 3aKII0UEHHON B 000MMY, IIPUMEHSIOT OIS
OIpefeneHusI MPOYHOCTHHIX XapaKTEPUCTUK BCEX I'PYHTOB JII0O0M
BJIa’KHOCTHU U KOHCcUCTeHIuu (puc. 1.31,a).

3HayeHUs j U C HaXOOAT I10 pe3yJibTaTaM MeHee OBYX UCIIBITaAHUU C
pPa3/InYHOU BEPTUKAJIBHOU HArpy3Kou B cooTBeTCcTBUU C I'OCT
23741-70 «'pyHTHl. MeTOLOEL ITIOJIEBEIX UCIILITAHUU HAa Cpe3 B TOPHEIX
BBIpabOTKax».

Cnoco0 pa3paBIuBaHUs IIPU3MELI T'PYHTA, OTKPHITON C YeThHIpeX
CTOPOH, UCIIONB3YIOT AJIS1 YIIPOIIEHHOTO onpeaesieHus ty CyTIUHKOB U
TJIMH TBEPOOY KOHCUCTEHIIUU. 3Ha4YeHUe by IPUHUMAIOT PaBHBEIM
TIOJIOBUHE ITPOYHOCTU Ha CXKaTHue.

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 44



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

rrrki I'Jj{.nl'#
A

T T T T e L e T T L

i

Puc. 1.11 Cxema ucnbimaHusi 2pyHmMoe8 memodamu:

a - cdeuaa; 6 - ebinupaHusi; 6 - oopyweHusi; 1 - epy3; 2 - ynopHas 6aaka; 3 -
meedicka; 4 - O unamomemp; 5 - domKpam; 6 - wmamn; 7 - ueauk 2pyHma; 8
- noeepxHocmbsu cdeuea; 9 - ynop

MeTops! BeinupaHus (puc. 1.11,6) u o6pymenus (1.11,B) maccuBa
TPYHTa IPUMEHSIOT [JIsi TPYHTOB, 00yCJIaBIMBAIOIINX BO3MOKHOCTD
COXpaHEeHUS BEPTUKAJIPHOTO OTKOCA. 3HAUYEHUS j U C OIIPEHeNsioT U3
YCJIOBUS IPEHeJIbHOT0 PABHOBECHUS BEIIUPAEMOTO U 0OPYIIIaeMOro
KJIMHA.

HcnipiTaHWE TPYHTOB Ha COBUT B CKBaXXHWHAaX IIPOU3BOOUTCS IIyTEM
BpallleHUs HaKOHEYHHKa C JI0MacTsIMU (KpbelTdaTKou). COIPOTUBIEHUE
COBUTY OIIpefesisieTCs 0 3Ha4YEeHUI0 CABUTAIOIero MOMeHTa B
coorBercTBUU U 'OCT 21719-80 «I'pyHTEI. MeETO[ I10JIEBOTO
WCHOBITAHUS BpalllaTeIbHBIM CPE30M».

[Tpu MHXKEHEePHO-TeOJIOTUUYECKUX U3LICKAaHUSIX IIPUMEHSAIOTCS TaK¥kKe
U OpyTue II0JIEBbIe METOOBl UCIILITAHUS TPYHTOB, TaKKUe Kak
HUCIIBITaHUS TPOOHOUM HAarpy3Kou B mypdax U CKBaXXKHUHax,
IeHaTpPalMOHHbIE UCIBITaHUS METOOaMM CTaTU4YeCKOT0 U
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OUHAMUYEeCKOTO 30HAMPOBAHMS, UCIIBITaHUE C ITIOMOIIIBIO
celicMOpa3BeqOYHOM alllapaTyphl, UCIILITAHUE IIPECCOMETPAMHU.

HpI/I CTAaTHUYE€CKOM 30HOMPOBAHWHU B 'PYHT BOABJIMBAIOT IIITAHTY C
HAaKOHEYHHUKOM, 0OBIYHO KOHUYECKOU (bOprI. HpI/I OUHAMHU4YE€CKOM
30HOUMPOBAHKWHM 30HMO ITOTPY2XKAIOT YOAaPOM MOJIOTKA. ITo TPYOHOCTH
IIOTPYZXKEHUA CyOsaT O IIPOYHOCTHU U ITIJIOTHOCTHU HUCCJIEAYEMBIX 'PYHTOB.

[Tpu ucnbITaHUU MPECCOMETPAMHU B TPYHT MOTPYZKalOT 30HT,
OKPYKEHHBIN 371aCTUYHOMN PE3WHOBOM 000/104YKOM. B 30HAE co3maioT
OaBJIeHVe BOOOU 3a cueT ras3a (a3orta). U3MepeHue pagruaibHBIX
repeMenieHUN Pe3NHOBOM 000JIOYKM 30HIa IIPOKU3BOAAT C IIOMOIIIBIO
BOJJOMEPHOI'0 yCTPOKCTBA.

KospdpuuueHnm ¢puasvmpauuu K, XapaKTepPUIYIOITUN
BOOITPOHUIIAEMOCTDb I'PYHTOB, 3aBUCHUT OT I'PAaHYJIOMETPUYECKOTO
COCTaBa, MJIOTHOCTU U CBOUCTB (PUIIBTPYIOMIEN KUAKOCTH.
KoadduumeHT punbTpanuu onpenensiioT B 1a00paTOPHBIX, ITOJTEBLIX
YCIIOBUSX U PACYETHBIM ITYTEM C ITOMOIIBIO MTPUOTUKEHHBIX (OPMYII.

B nabGopaTOpHBIX yCIOBUSX KO3 uimeHT GUnNbTpanuu ecyaHblx U
TTIMHUCTBIX TPYHTOB HAXOMAT C IToMoIbio mpubopos I'.H. KameHckoro,
I'. Tume, Tpyoku I'.H. KameHnckoro, Tpyoku «Crienreo» u
KOMIIPECCUOHHOMUITLTPAIIMOHHBIX TPUOOPOB.

B mosieBBIX YCIIOBUSX KOIDDUITUEHT GUITLTPAIIUN OIIPENESIOT
MeToaM¥ OTKa4yKW, HaJIuBa U HaTHETaHUS.

s mpubIUKEeHHOTo pacyeTa KoadduuurenTa GuibTpaluuu, K M/CyT,
TecyYaHbIX TPYHTOB MOXKHO MCII0JIb30BaTh Gpopmyiy /37/

k=1000

2
dIn'.'J. (1.23)

roe dio - BEUCTBYIOMINU OUaMeTP, MM, COOTBETCTBYIOIIUN TOMY
ouaMeTpy 4acTUll, Mejibye KOTOPHIX B ITecke comepxutcsa 10% ot ero
00111elt MacCHI.

W TOTOBEIMH [TOKYMEHTAMM HHKEHEPHO-Te€0JIOTHYeCKOIr0
o0CIefOBaHUSA SABJISIIOTCH:
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- TaOJIMYHEIEe MaTepHuallbl I10 Pe3yJIbTaTaM OIIPpeneyIeHusd (1)H3I/IKO-
MeXaHU4YEeCKHUX CBOMCTB T'PYHTOB;

- reoJiIorm4yeCKue U rugporeojiorntdyeCKue KapThI;

- TEO0JIOTO-IUTOJIOTUYEeCKHe pa3pes3sl TOJIIY IPYHTOB (IPUI0KEHHe
2);

- UTHXKEHEePHO-TEOIOTUYEeCKHEe KOJIOHKU CKBaXKWH (OpuaoxeHue 3).
1.2.2. 'eode3uuyeckue memoodul 00c/s1e008aHUSL

I[Ins BeIsIBIIeHUS OedopMaliui 3JaHus, BEI3BAHHBIX HEPAaBHOMEPHOM
ocamkou ¢pyHIaMeHTOB (KpeHa, rmporuba, BeIruda, mepekoca),
OTKJIOHEHUM OT MPOEKTHOTO MOJI0KEHUS KOHCTPYKIIUYA M3-3a OIINO0K
ITPY UX BO3BEeIeHUU (CMeIlleHUs B MJIaHe U 10 BLICOTE, HAKJIOH U Ap.) U
COCTABJIEHUS UCIIOJTHUTEJILHBIX IIJIAHOB 3[TaHUS ITPUMEHSIOT
reome3ndYecKre MeToObl 00CIeqoBaHusAg.

OCHOBHBIMU UHCTPYMEHTaAMU NPU 3TOM SIBJISTIOTCS BHICOKOTOYHEIE
WUV TOYHBIE HUBEIUPHI, TEOHOJIUTHI BLICOKOU U CpeHEeN TOYHOCTH,
boToTEeomonuTH, HUBEIUPHBIE PEVKU, MEPHBIE JIEHTHI.

I omipenesieHus: 0ocafoK QyHOaMEHTOB M BEPTHUKAJIbHBIX
medopManui CTEH, KOJIOHH U IIEPEKPLITUYN IPOU3BOOSAT
IepruoguvecKoe ITOBTOPHOE HUBEIUPOBaHNE MapoK, YyCTaHOBIEHHBIX
Ha 3JaHUSX WU COOPYKEHHUIX, II0 OTHOIIEHUIO K ITPaKTU4YEeCKHU
HEIIOOBUXKHBIM peliepaM.

B KauyecTBe OIOPHBIX PEIEePOB Yallle BCEero UCIIOIb3yI0T TOPOACKYIO
reoe3ndecKyio CeTh.

[Tpu oTcyTCTBUU BOIU3M 3[IaHUS PEIIEPOB reoge3ndecKol CeTu
yCTaHaBIUBAIOT CIleliMalbHbIe perephl. Permep COCTOUT U3 Tpex
3JIEMEHTOB: TOJIOBKM, 0a3bl M 3alIUTHOTO yCTpoucTBa (puc. 1.12).
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Puc. 1.12 Cxema, penepa:

1 - noay cpepuueckasi 201086kKa; 2 - cmaabHass mpyoa; 3 - cean; 4 -
OemonHbIll Ko100eu; 5 - ypoeeHb npoMep3dHUsi 2pyHma; 6 - 3acuvinka
onuaKamMu uau wnakom; 7 - depeesiHHas1 KpovlwkKa; 8 - yy2yHHas1 KpblwkKa

PemnepHast rojloBKa M3rOoTaB/IMBAETCS U3 OPOH3BI UJIM HepPKaBelolllel
CTaJii B BUOe HNOoIycheprudecKou IIOBEPXHOCTHU paguycom 40 MM.

Ba3oi penepa ciayzKaT MeTa/lJIMYeCKUM MITHIPh, TPyOa,
3alleMeHTUpPOBaHHAasA B 0ETOHHOM OCHOBAHUM, METaJIJIM4YeCKas
3abuBHAas unu xkemne3obeToHHas (HaOuBHasA, OYPOMHBEKITMOHHAS)
cBasi. BeiOop 6a3bl 3aBUCUT OT UHIKEHEPHO-TE0JIOTUYECKUX YCIIOBUU
3aCTPOEHHOU MJIOMIagKH.

3alIuTHOE YCTPOMCTBO MOXKET ObITh Pa3HOM KOHCTPYKUIUU. s
CBAMHBIX PEIIEPOB YCTPAUBalOT O€ TOHHLIN UJIM KUPIIMYHBIN KOJIOOeIl
royouHo ma 0,5 M HUKe TpaHuIlbl IpoMep3aHus rpyHTa. Han
KOJIOALIEM pacIiojlaratoT YyT'YHHEIN JIIOK C HAPY2KHOU YYyT'YHHOU
KPHIIIKOM 1 BHYTPEHHEN IepeBSIHHOM, OOUTOM TENIOU30ISAIIMOHHBIM
MaTepuasioM. PerepHas rojloBKa OOJIKHA HAaXOOUTCA B LIEHTpe
KoJsioaua Ha 0,5 M HHXKe YyT'YHHOU KPBIIKU. Komogell 3acheinaiT g0
YPOBHS PENEepHOU I'OJIOBKU CYXMMH ONMHUIKaMHU, IIJTaKOM UJIA TOPdoM.

Penepsl, npegHa3HauYeHHbBIE OJI HAOTIOOeHUs 3a OCaJKOM
byHmaMeHTOB, HeIb3sI 3aKJIagbIBAaTh HA YYaCTKaX, IIOOBEPKEHHBIX
OITOJI3HSIM, KAPCTOBBIM SIBJIEHUSIM. Pemepnl pacnosiaraloT BHE MECT
IIPOE300B, CKIAACKUX TEPPUTOPUMN U KaK MOXKHO HaJIbIIe OT
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arperarTos, co3famiux Bubpanuu. ODHOBPEMEHHO CTapaloTCsa
Pa3MeCcTUTh UX BO3MOIKHO OJIMKe K MapKaM, YTOOBI ITOBBICUTH
TOYHOCTH OTIpefesIeHUusI IIPEBHIIIIeHUT MexXay HuMU. YToOkl ocagka
dbyHmameHTa He BNUsIa Ha penep, MUHUMaJIbHOE PaCCTOSIHUE OT HEero
00 Kpas MOOOUIBE QPyHIaMeHTa JOIXKHO OLITh He MeHee ITOJIOBUHBI
Pa3HOCTH T'TyOUHBI 3a/I0KEHUS Pernepa U MOgoUIBE QyHIaMeHTa. Y
HaOJII0maeMoro 3maHusl Hy?KHO 3aKJlafblBaTh He MeHee IBYX PEelepoB.

HuBenupHbIe 0OCafouyHble MapKX Pa3MeIlaioT B 3TaHUM TakK, YTOOH
II0 pe3yJibTaTaM HabGIogeHn MOXKHO OBIIIO Y3HATh 0 AedopMaliuu
3maHus (ocagke, KpeHe, IIepeKkoce) U ero oCHoBaHUusA. OcaZo4yHbIe
MapKu OLIBAIOT Pa3HOM KOHCTPYKIMU. OHU MOTYT U3TOTOBJISATHCS U3
Kpyriou ctanu (puc. 1.13). 'opu3oHTanbHas 4aCTh MapKu HOejlaeTcs
U3 KPYTJIOW CTajiu JuaMeTpoM 25 MM, a BepTUKalbHas - U3 KPyrjiou
ctanu guameTrpoMm 20 MMm. BepTukanbHasa 4acTh 3aKaHYUBAETCS
nojiychepudecKoi rOJI0BKOM.

Mapka 3aJebBaeTCs Ha IIeMEeHTHOM PacTBOPEe B CKBAaXKHHY,
BLICBEPJIEHHYIO B CTeHe MK pyHgaMeHTe. PaccTosiHMe OT
chepudecKoi TOIOBKHY A0 IMJIOCKOCTH CTEHHI - OKOI0 40 MM.

OcapouHble MapKU U3TrOTaBIUBAIOT TaKXKe U3 00PEe3KOB yrojaKa
onuHou 160 MM 1 ceueHueM He MeHee 50x50x5 ¢ 3amenkoun B rHe30
Ha rinyouny 100 MM pebpom BBepx. K cTambHBIM KOJTOHHAM
IIPUBApPUBAIOT OTPE3KU yroJjika gjuHou 60 MM.

OTKpHITEIE OCAaJOYHbIE MapPKU MOTYT ITOBPEXKOATHCA, II03TOMY
HajJeXHee MOCTaBUTh 3aKPhIThie MapKu (puc. 1.14). 3aKprITyI0 MapKy
3aKJlagbIBalOT 3alOOINII0 CO CTEHOU M 3aKPBIBAIOT KPHIIIKON, KOTOPYIO
BO BpeMsi HaOJIIoleHUsI CHUMAIOT; BMECTO Hee BBUHYMBAIOT OOJIT C
IIIapoBOY ToJI0BKOI. [Tocyie BBUHYMBaHUS 00JITa PACCTOSTHIE OT
IIeHTPa T'OJIOBKHU 10 IJIOCKOCTH CTEHBI HOIXKHO ObITh 40...50 MM.
XBOCTOBUK CKPBLITOM MapKH IpeacTaBisieT coboi TpyOy ¢ BHYTPEeHHeM
Hape3KOW U BHEIIHUMHU aHKepaMU O/ 3aJeJIKU B THe3[e.

B XKunbIX ¥ 00I1IECTBEHHBIX 3JaHUSAX 0CafOYHble MapKU pPa3MeIlaioT
1o nepuMeTpy dyepe3 10...12 M (Ha yriax 3maHusi, B MeCcTax
ITPUMBIKAQHUS TTOTIEPEYHBIX U MTPOAOJIbHBIX CTEH, 10 00EUM CTOPOHAM
0CafoYHBIX IIBOB). [Ipu mupuHe 3manus 6oee 15 M MapKu
3aKJIagblBalOT TaKKe B JIECTHUYHBIX KJIeTKaX ¥ Ha BHYTPEHHEU
IIPOAOJILHOM OCU 3[aHUS.

I71s1 omipenesieHus KpeHa 1 CTpeJibl mporubda pyHmamMeHTa
yCTaHaBIUBAIOT OT TPEX 0 CEMH MapOK BIOJIb ITPOOOJILHOMN U
IIOTIEPEYHOU OCEU COOPYKEHUS.
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Puc. 1.13 Omkpbimas ocadoyHasi Mapka u3 Kpya/10li cmaau:

1 - cihepuueckasi 20108Ka; 2 - aepmukKka/a1bHadsi Ydcmbvb; 3 - 20pU30HMA/TbHAS
yacmbsb (xeocmuk); 4 - noeepxHOCMb CMeHbI

Puc. 1.14 3akpbimasi ocadoyHasi Mapka:

1 - KkpulwkKa; 2 - 601m ¢ Wapoeoli 20/108Kol; 3 - 20,108Ka xeocmoseuka; 4 -
X80CMOBUK U3 MPYOdblI C dHKepaMu; 5 - pacmeop oMOHOAUYUBAHU ST

B cOOpPHBIX KOHCTPYKIIMSAX OCaJloYHbie MapKM 3aKJIaAbIBalOT Ha
HeCyLIIUX KOJIOHHaX KapKaca II0 IepuMeTPY U BHYTPHU 3OaHus, Ha
yrjiaX TOPLIEBLIX CTEH, Y OCAOOYHLIX IIIBOB U B MeCTaxX MPUMBIKaHUSA K
CYIIEeCTBYIOIIUM 30aHUSIM. PaccTossHME MeXOy MapKaMU B 9TUX
3MaHUSX MOJIXKHO OBITH B ripemernax 10...15 m.

[Tpu onpepenenuu nedopmMaluu COOPYKEHUST HUBETUPOBAHUEM
IIpelenbHOEe PacCTOSTHUE OT HUBEIUPA A0 PEeUKHU AOJI?KHO OBITh He

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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MeHee 3 M U He Oonee 25 M. OnTuManbHas OJIMHA BU3UPHOIO JIy4a
HaxoouTcs B npegenax 10...15 m.

HuBenupoBaHue 11ej1ec000pa3Ho IIPOU3BOAUTL OOHOM perkou. [Tpu
TIOBTOPHOM HUBEJIMPOBAHUU MPUOOP CIIeayeT YyCTaHaBIUBATh HAa OOHUX
U TeX XKe TOYKax, co0JIofiast 1o BO3MOXKHOCTHU ITOCTOSTHCTBO
HallpaBJIeHUs XOOOB IPpU OOUHAaKOBOM KOJINUEeCTBEe CTaHIIUU B HUX.
IomxHa OBITH COCTaBI€HA CXeMa PaCIIOIOKEHUS U HUBEJTUPOBAHU A
0CaJ04YHBIX MapOK C IPUBSI3KOU CTOSHOK HUBeJIMpPa K 30aHUI0

(mpunoxenue 4).

Ha ocHoBe Pe3YyJIIbTAaTOB CUCTEMATHUYECKOI'O HUBEJINPOBAHUA
OorpenesidsoT CKOPOCTh OCadOK MapPOK BO BPpEMEHH.

CpenHio CKOPOCTh OCagKM MapKU BHIYUCISAIOT IO (hopMyIie
u=(s2-s1)/(tz-t1), (1.24)

roe S] U S2 - 0OCafKyd OOHOU M TOM K€ MapK{d B MOMEHTHI BpEMEHU (2
uti.

Kak oTmMeuasniocs BhIllle, MUHUMaJIbHOE PACCTOSSHUE OT HUBEJIUpa OO0
peNKY y OOBIYHBIX HUBEJIMPOB pPaBHO 3 M. OgHAKO IPU ITPOU3BOJCTBE
HUBEJIMPHBIX Pa00T BHYTPHU 3[aHUS ITOSIBIISETCS HEOOXOOUMOCTD B
6osiee GIM3KOM PacCIlOIOKEHUU HUBeJIMpa OT peliku. B aToM ciydae Ha
HUBEIUpPE yCTaHaBIUBAETCSA HacagkKa, B KOTOPYI0 BMOHTHUPOBaHEI
ONTUYECKUE CTEeKJIa C pa3HOU AUONTpUeN. B KOMIIEKT HacagKu
BXOOUT U3MEPUTEJIbHASA pelriKa, COCTOSAIas U3 IIITOKa, 10 KOTOPOMY
IepeMelraeTcs nNogcBeynBaeMas pevka. [InvHa periku 1000 mmM.
Hacapka, B 3aBUCUMOCTHU OT PaCIOJIOKEHHOM ITPOTUB 00 bEKTUBA
HUBeIUpa JINH3HI, II03BOISET ITPOU3BOAUTE OTCUETHI 110 PEUKE,
YyCTaHOBJIEHHOU Ha paccTtosgHuu ot 0,5 1o 3 M.

HaxkiioH 3maHusi, OTKJIOHEHUS MJIOCKOCTU CTEH U YTJIOB OT
BEPTHUKAJIM U3MEPSIOT TEOOOJIUTaMU BHICOKOM U CpeIHEeN TOYHOCTH.
TeomonuT LIEHTPUPYIOT Haf MOCTOSHHBIM 3HAKOM, 3afie/TaHHBLIM B
TPYHT; B BEPXHEHN YaCTU 3TaHUS U COOPYKEHUS BEIOMPAIOT KaKyio-
HUOYOb 3aMETHYIO TOYKY U IIPOEKTUPYIOT €€ 110 BePTUKAIbHOM HUTHU
TEOM0JINTa Ha IOKOJIbHYIO YaCTh 3[aHUS IIPU ABYX MOJIOXKEHUAX TPYOHI
TeoponuTa. I[lepruoguyecku CHOCS TOUYKY BHU3 M OTMeuas Ha IJOKOJe
ee MMPOEKIINU IITPUXaMHU, OTIPEAesISIOT KPeH 3a KaKOi-TO TPOMEKYTOK
BpPEMEHHU.

KpeHEl 3maHuii U3MePSIOT C ABYX B3aUMHO MEePIIEHOUKYISIPHBIX
cTOpoH (puc. 1.15) gns Toro, 4ToOBI, OIPeAesiB YaCTHOE IpUpalleHne
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KpeHa CO CTaHIuH 1-G1, ¥ YaCTHOe IIpUpalleHne KpeHa Co CTaHIIuu 2 -
(2, TIOY4YUTh IIOJTHOE IMpHpallleHne KpeHa 1mo ¢GopMyie

Q=1/¢ +q5 (1.25)

[T XapaKTepPHUCTUKHU HAIlpaBlIeHUs KPEeHa 10 OTHOLIEHUIO K
CTOpPOHaM CBeTa Ha IlJlaHe BeKTOpa KpeHa OOBIYHO YKa3bIBAlOT
HalpaBJieHWe MepuanaHa.
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Puc. 1.15 Cxema onpedes1eHust KpeHa 30aHuUsi meodo/iumom:
1- eepmukanw; 2 - 1uHelikKa

Haunbonee HameKHO ONPEHENSIOT KPEeH C IIOMOIIIbI0 U3MEPEHUST
TOPU30HTaJIbHEIX YII0B (puc. 1.16). TeomonuT ycTaHaBIUBAIOT Haf
LIEHTPOM XOPOIIIO 3aKpeIlJIeHHOro 3HaKa A (Ha pacctossHuU 20...50 M
10 HAIIpaBJIEHUIO IPOOOJI2KEHUSI OOHOU CTEHBI), U3MEPSIOT yroi b
MexXK[y MapKol B, Haxofsllelcs Ha BepxHeM o0pe3e CTeHHI, U KaKUM-
HUOYOb yOaleHHBIM IIOCTOSHHBIM ITpeaMeToM C Ha MECTHOCTHU. 3aTeM
TpubOpP MEPEHOCAT Ha JIMHUIO IIPOMOJI?KEHUS OPYTOM CTEHHl B TOYKY A]
1 U3MEPSIOT Yol b MeXOy MapKoud B ¥ TeM Ke U1 HOBBIM
yOaJIeHHBIM ITyHKTOM MecTHOCTH Cj1. [lepumogudyecku uaMepsis yribel b
U bi, mOnMy4aloT MpupallleHre 3Ha4eHN KPEeHOB 30aHus B Ipagycax.
[I1s mepexoda OT rpPagyCoB K JTNHENHBIM pa3MepaM UCHOIb3YIOT
3aBHCHUMOCTbD

q=Db"Lr" (1.26)
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rame q u Db" - yacTUu4YHOE IIpUpallleHue KpeHa COOTBETCTBEHHO B MM
U C;

L - ropu3oHTanbHOE PAaCCTOSAHUE OT CTAHLMU A 0O IPOEKIUU TOUYKU
B, MmMm;

r' - paguas, C.
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Puc. 1.16 Cxema onpede1eHusi KpeHa 30aHUsi C NOMOULbIO
u3MepeHusl 20pU30HMA/1bHbIX VJ2/108

[TonHOE MIpUpallleHre KpeHa onpenensioT mo dopmyne (1.25).
YT0oOBI BEIYUCIUTD HE TOJIBKO ITOJIHOE IpUpalleHue KpeHa, HO U ero
abcosIoTHOE 3HaYeHMe, Ha BePTUKAJIbHOM I'paHU, IPOXOOAIlel dyepe3
TOYKY B, Hy?KHO YCTaHOBUTDH Ha pyHOaAaMEeHTe BTOPYIO MapKy Bi
(IITHIPL B BUAE KPIOKa), yOaJIeHHYIO OT yTrjla WU NJIOCKOCTU CTEHHI Ha
TaKoe JKe PacCTOosHUEe, YTO U BepXHsAs MapKa B. U3 Tex ke Touek
CTOSTHOK TeomonuTa A u A] U3MepsI0T TOPU30HTaJIbHbBIE YTJIbI MeXAy B
u Bj.

BHauarse BEIYMCISIOT aOCOTIOTHBIE 3HAYEHUSI YaCTHBIX KPEHOB
rpaHu CTEHBI MeXAy TOUYKaMu B 1 Bj, a 3aTeM - IIOJIHBIN KPEH.
®opmyna (1.25) npurogHa TOJIBKO B TOM ClIy4ae, €CJIM CTaHLIUU
HaOJIIOOeHUs pacnojaraloTCsa BO B3aUMHO MEePNEeHOUKYIAPHBIX
HallpaBleHusXx. Eciu 9To ycioBue He cOOJII0OfaeTcs, TO MOJTHLIA KPeH
onpenensioT rpaduYecKy 10 IpaBUIy MepneHauKynsapos (puc. 1.17).

TexXHUYECKUI OTUET O Te0de3nudecKoM 00CIIeJOBaHUY 3MaHUN U
COOpY2KEHMU BKIIIOYAET B ce0s1 cleAyomyo nHpopMaIuo: neib
o0cenoBaHusl; KPAaTKYI TONOrpaduUeCKyI0 XapaKTePUCTUKY
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TIIOIIAAKKM 3aCTPOMKYU; ONHUCcaHue HabIogaeMoro o0 beKTa; mIaHbl
(yHmaMeHTOB M IIEPBOTO 3Taxa; IPOOOJIbHEIE U IIOIIEePEeYHbIE PAa3Pe3hl
OCHOBHBIX HECYIIUX KOHCTPYKIIUY; IIJIaH PacloJIOKEHUS 3HaKOB
BBEICOTHOUM OCHOBEI (pelepoB) U OCaJOYHBIX MapOK Ha COOPYXKEHUU
(mpunoxenue 4); BeOOMOCTHU OCaJOK U OTMETOK MapoK I10 BCEM
IIMKJIaM U3MepPeHuN (OIpunoxenue 5); TaGIUILI CPEeTHEMECSYHBIX U
CpPemHEerooBhIX CKOPOCTEM 0CafoK At Haubosiee IMoKa3aTEeTbHbBIX
TOYEK COOPYyXKeHUs (IpunoxeHusd 6, 7); nnad GyHIaMEHTOB C
HaHECEeHHBbIMU JIUHUSMU PaBHBIX 0Ca0K 3a BECh IIEPUOL U3MEPEHUNU
(mpunoxenue 8); rpaduK OoCamoOK HUBEJIMPHBIX MapOK BO BpEMEHU
(mpunoxenue 9); pa3BepHYTHIM I'paduK 0CaJoK B BUIE

II0CJIeA0BaTEIbHEBIX JINHUN Jle(l)OpMaHHfI (I)YHI[aMeHTOB (H PUIIOKEHNE
10).

2

I . P RN EIIE ST ITITN,

ALY

lra

4738

Puc. 1.17 Cxema onpedesieHuUs1 KpeHa 30aHusl no Nnpasusy
nepneHouKy./1s1poe

[To xapakTepy TUHUM PaBHBIX OCAaAOK B IMpeAeiax KOHTypa
(byHmaMeHTOB OoIpenesnsaioT MECTOHAX0XKAeHWe odara 0CagKoB 1
HallpaBlIeHWe KPEHOB Pa3J/IMYHBIX YYaCTKOB 3[laHUS.

1.2.3 Memoodul 06c1e008aHUs1 CMPoOUMe/1bHbIX KOHCMPYKUUli,
C8s13aHHbIE C HapyuwleHueM ux ue/g10cmHocmu
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OnpepenuTs MexaHUYECKHe CBOMCTBaA MaTepHUaiOB CTPOUTEIIbHEIX
KOHCTPYKIUM MOKHO ITyTEM MCITBITAaHUST 00pa3110B, B3SITHIX U3 3TUX
KOHCTPYKLIUU. OTO IPUBOOUT K HAPYIIEHUIO [I€JIOCTHOCTHA
KOHCTPYKLUY Pa3HOU CTEIIEeHHU.

ITpoyHOCTH OETOHA Ha CXKATHe MOXKHO YCTAHOBUTh UCITBITAHUEM Ha
mmpecce (00pa310B, B3STHIX 13 OETOHHBIX U XKeJ1e300eTOHHBIX
KOHCTPYKIui. OO6pas3iibl UMEIOT BUI KyOOB MJTH MUIUHIOPOB. KyOb!
BBIIIUIUBAIOT HETIOCPEACTBEHHO U3 KOHCTPYKIIMU UIH U3
IIpegBapUTeJIbHO BEICBEPIIEHHOTO 110 ITIEPUMETPy MacCcuBa 6eToHa.
Pa3mepr pebpa Ky6oB 6eToHa 0OBIYHO AesnaioT He MeHee 100 mM. M3
MacCHBa BhIPE3aloT BHauae 00JIbIIoH OGJI0K, a 3aTeM ero
pacIuIuBaloOT Ha KyObl. 115t oToesieHus 6JI0Ka OT MacCHUBa OOBIYHO
IIPUMEHSIOT CIIIONIHOe mepdopaTopHoe OypeHue. BIoku momKHbI
OBITH 3HAYUTEIILHO 00JIbIIe OyayIIUX 00Pa3IioB. DTO OeIaeTCs OJIsd
TOTO, YTOOHI IPY PACIIUIIOBKE IepudepuiiHbie y4yacTKu 0JI0Ka, B
KOTOPHIX UMEEeTCsI BEPOSITHOCTh BO3HUKHOBEHHUS TPEIINH ITpu OypeHuH,
He MCIIOIb30BAJIUCh IIPU UCIIBITAHUSX.

PacmiunoBka 6J10Ka Ha KyOBI IPOU3BOOUTCS C ITOMOIIBI0 OOBIYHOM
KaMHEeIUJIbHON MalllnHBI, paboTaolle M0 IPUHIINNY OJUCKOBOM ITHJIHI.
OKpyXKHasi CKOPOCTh aOpa3uBHLIX TUCKOB OJISI PAaCIUJIOBKYU OeTOHA
OOJI2KHa coCcTaBIsATh oKoyio 30 M/c /60/.

Tak Kak pe3yabTaThl UCIILITAaHUS KyOOB 3aBUCSAT OT UX Pa3MepPOB, TO
cpenHee 3HaYeHUE KYyOMKOBOM IIPOYHOCTU Rm, IOJIy4YeHHOE IpHU
WCOBITAHUM, YMHOXKAIOT Ha MacIITaOHBIN KO3(MGULIUEHT aj, KOTOPHIU
MOZKHO OTIpeHesIuTh 10 CIeluaabHOM TabIuIle UM BEIYUCIIUTD I10

dbopmyne
ai=1,2-0,75d1 (1.27)

rae di - OTHOIIIEHUE IepUMeTpa OIMOPHOM I'PaHU, CM, K ee MJIOLIaay,
cm? /11/. OO6pa31isl B Bue Ky00B BO3MOXKHO B3ATh TOJILKO U3
MaCCUBHBIX OETOHHBIX U KeJ1e300€TOHHBIX KOHCTPYKIUM (TIJTUT,
IIOKPHITUH HOpoT U T.1I1.). B oOpa3zell He JoJIKHA IIONacTh apMaTypa.

Boree miapsiied mpoueaypoi saBiasieTcst B3siTue o0pas3IioB B BUME
KEePHOB (IUIUHAPOB). [IJ151 TONy4YeHUST KEPHOB UCHOJIb3YIOT
KOJIOHKOBOe OypeHue. KonmoHkoBoe OypeHue BedeTCs ClieluaaIbHbBIMU
CTAaHKaMHU, IIPU IOMOIIIX KOTOPHIX BPAIlalOTCS M OMYyCKAIOTCS KOJIOHHEI
TTOJIBIX OYPOBBIX mITaHT. OMHOBPEMEHHO C OypeHueM B 3a00ii 110
IITAHTaM MO JaBJIEHWEeM IIOJaeTCs Bofa OIS yoaleHus
“3MeIbYeHHBIX YacTuI] 0eTOoHa.
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CnemyeT uMeTh B BUY, UTO IIpu OypeHun 6€TOHOB HU3KUX MapoK
TPYOHO MOJIyYUTh KEPHHBI JOCTAaTOYHOM BEICOTHI (He MeHee IuaMeTpa
KepHa) BCJIe[ICTBHUE UX YaCTUYHOTrO pa3gpobienus. B 6eToHe Ha
rpaBUM 3epHa 3all0JIHUTEIST YaCcTO BHIKPAIIMBAIOTCS U3 KepHa.

[lepen ucnisiTaHUEM KEPHOB UX TOPLIEBEIE IOBEPXHOCTU
BEIPaBHUBAIOT [IEMEHTHEIM pacTBOpoM. [1o mpennoxennio BHUUT
HEPOBHBIE TOPIILI KEPHA MTOMEIIAloT B 0€300HHbIE CTaKaHHI,
3amoTHeHHBIE TeCKOM. OIHAKO B 9TOM CJiy4ae 00pa3libl ITOKa3bIBAlOT
MEHBIIYI0 IPOYHOCTD U Pe3yJIbTaThl UCIILITAHUU ClIeAyeT YMHOXKUTD Ha
Koadduimuent 1,85...1,98 /60/. CpegHee 3HaUeHUE ITPOUYHOCTHU
IUJIMHIPa YMHOXKAIOT Ha MacIITaOHbIN KO3GPUIIMEHT a2,
VUUTHIBAIOIINY TaKXKe ITepexol K ITPOYHOCTHU CTaHOapTHOTO KyOa
150x150x150 (Tadmn. 1.2).

Taonuma 1.2
Macuima6Hbubitll Ko3@gpuuuenm a2
IOuameTtp nunuagpa d U ero BeIcoTa h=d, MM Koaddpumuent a2
150 1,07
100 1,07
70 1,03
40...50 0.93

OOBIYHO IIMIUHIP BhICBepAuBaioT auaMeTpoM d = 100 mm. IIpu
BBICOTE LIUIUHAPA h, O0JIbIIel ero AuaMeTpa, IIPOYHOCTh HUIUNHAPA
YMHOXKAIOT Ha ONPaBOYHLIN KO3DDHUIIMEHT a3 ONpeaensieMblid 10
Tabm. 1.3.

Taoaumoma. 1.3

ITonpaeouHblii Ko3ppuuuenm a3z 015 uuaunopos h>d
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h/d 2 1,9 1,8 1,7 1,6 1,5 1,4 1,3 1,2 1,1

a3 1,12 | 1,11 1,10 | 1,09 | 1,07 | 1,06 | 1,04 | 1,03 | 1,03 | 1,01

PasgaBnuBas QUIMHAP JIMHEUHOM HArpy3Kou F, MIpuiIoXeHHOU
BOOJIb IIMJIMHApPA, IOIy4aloT 3HaueHre ITPOYHOCTU OeTOoHa Ha
pacTsaxkeHue 1o popmyie

Rpt'=2F/(phd). (1.28)

[TpouHoCTh OeTOHA B 0Opa3lie HENIPAaBUIbHOM (DOPMEI, UMEIOIIIEM [IBE
rapa’sebHble TPaHi, MOXKHO OIpenenuTh MeTomoM IrtTaMIiia. Obpa3zern
IIOMEIaT MeXKOy OBYMs CTaJlbHBIMHU LUIMHApPamMu guaMmeTrpoM 100
MM CTPOTO CIIEHTPUPOBAHHBIMHU 110 BEePTHUKaIU. PaccTosiHIe OT Kpas
oOpa3siia go LUJINHAPOB I0JIKHO OBITh He MeHee 100 mMm. [Ipemen
ITPOYHOCTU OE€TOHA ONpPeNesioT KaK YaCTHOe OT OeJIeHUus
pas3pyuialiel Harpy3Ky Ha IJIomiafdb MITaMiia. Pe3ynbTaThl
HCIIBITAHUM 3aBUCSAT OT TONIIMHBEL 00pa3iia, I03TOMY HEOOXOOUMO
YYUTHIBaTh MacITaOHbBIN (hakTop. Ha ocHOBaHUM Pe3yIbTaTOB
ucnbiTaHud, ipoBeaeHHbIX [1.0. [IlyOeHKUHBIM, 3HaYeHUe
MacHITabHOro KoadppuiimeHTa a4 MOKHO ITPUHATH 10 Tabn. 1.4.

Taonuma 1.4

Macuimao6Huiill Ko3¢gpuuuenm

Tomnmuua obpasiia, MM Macmtabueiii K0oppuImeHT a4 Ipu oTuaMeTpe
mramia 100 mm

80 0,83
100 0,97
150 1,05

[TpouHOCTH OOpa3iia HellpaBUIbHOM (POPMEI C IBYMS
TapaiejibHBIMU I'PaHIMU MOKHO OIIPENEIUTh TaKXkKe 110 METOOY
packainblBaHUS, UCIIONb3Ysd GOPMYITy
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Rpt=2F/(pA), (1.29)
rame A - mioIilagb ITOBEPXHOCTH PacKojia obpasiia.

KonudyecTBo 00pa310B IPpUHUMAIOT OOBIYHO He MeHee TsiTu. [1pu
pacyeTrax xkeJjie300eTOHHBIX KOHCTPYKIMM He00X0OUMO 3HATh
3HaYeHVe HavaJIbHOTO MOOYJIA YIPyrocTu 6eToHa Ep. 9TO 3HAUEHUE
MOZKHO omnpenenuts 1o Hopmam /63/ eciiu u3BECTHO CpegHee
3HayeHUe KyOUKOBOM MpoyHOoCTU 6eToHa Rm. bonee TouHO 3HaueHUe
Ep onpepenseTcs 3KCIIepUMEHTAJIbHBEIM ITyTeM. [Ipu ucCnbITaHUM
0eTOHHOM NPU3MBI CTPOUTCS rpad@UK 3aBUCUMOCTHU Sh OT €h.
OTHolIeHMe HanpsaxkeHuu sp=0,2Rp K COOTBETCTBYIOILIEN AedopManuu
1 OymeT HadabHBIM MOMAYJIEM YIIPYTOCTHU UCIILITEIBAEMOTO OETOHA.

Ep=0,2Rp/ep (1.30)

3HayeHue Ep MOXKHO IIOJIYYUTh U Hepa3pyHUIaloIIuM MEeTOOOM dYepe3
OUHAMUYEeCKHHN MOMOyJIb YIPyroctu 6eToHa Ep, ompenessseMbIi
aKyCTUYECKUMU METOIaMU.

[Tepexon OT MMHAaMUYECKOT0 MOMYJIs yIpyroctu 6etoHa Eqd K
ctaTudeckoMy Ep, OCYyIIeCTBISIETCSA IyTEM YMHOXKEHUS 3HaYeHus Eqg
Ha KoadduimeHT b, onpenensieMbiit mo tabm. 1.5.

Taoauma 1.5

Kos¢dpuuueum nepexoda om OuHaMu4ecKo20 K
cmamuyeckomy mMody/110 ynpy2ocmu 6emoHa bi

Knacc 6etona Koadpumment bi
B12,5...B20 0,87
B20...B30 0,91
B30 0,95

OnpepnerneHne IPOYHOCTH OeToHA MO 0OTOOPAHHLIM OOpa3laM
o6J1afjaeT HEJOCTATKOM - 110 pe3yJIbTaTaM UCHLEITAaHUMN
HEe3HAYUTEJIbHOIO KOJTMYeCTBa 00Pa3IloB CYOSAT O ITPOYHOCTH BCEH
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KOHCTPYKLMU. PaccMOTpeHHbIe METOOHI HEJIb35I TPUMEHSITh B
T'YCTOAPMUPOBAHHBIX KOHCTPYKITUSIX.

[Tpu BO3MOXKHOCTHU ITPOU3BOAAT 0TOOP 00pa31lioB apMaTypPHOM CTalu.
II71s1 9TOT0 y4aCTOK apMaTyphl 0CBOOOKIAIOT OT 3AIIUTHOTO CJIOS
0eToHa U C ITOMOIIbIO TAa30PE3KU OTPE3al0T KYCOK apMaTyphl IJIUHOMN
paBHoI 20 mraMeTpaM apMaTypPHOTO CTpexHs. [Ipu 60sbII0M
ouaMeTpe apMaTypPHOTO cTepxkHS (6onee 20 MM) MOXXHO BBEIPE3aTh
KYCOK apMaTypHl MeHbIIIEN OJINHB U BEITOUYHUTH Ha TOKAPHOM CTaHKE U3
Hero oOpasell guamMeTpoM 10 MM mnuHOM 100 MM C TOJTOBKaMU OJIsI
3axXBaTOB Ha Pal3phIBHOM MarinHe. OToOpaHHbBIe 00PaA3Ibl UCITLITHIBAIOT
Ha pacTsaKeHHe 00 pa3phiBa. [Ipu 3ToM GUKCUPYIOT Mpemesl TEKY4eCcTH
CTalld, ee BpeMeHHOe COIIPOTUBIIEHNE U YAJIMHEHNE IPU pa3priBe. B
HeOoOXOOUMBIX CIyYasiX IMPOU3BOOST XUMUYECKUN aHaMu3 cTanu. Ha
MeCTe BbIPe3aeMOro Kycka apMaTyphbl BBApUBalOT HOBBIN.

Ecnu uMeloTCsl JOKYMeHTaIbHbIe JaHHbIE O KJIaCcCe apMaTypPHOM
CTaJli ¥ BCKPHLITHE ee IT0Ka3aJi0 COOTBETCTBUE BHEIIHETO BUIA
apMaTyphl JOKYMEHTaIbHbIM JaHHBIM, 0TOOp ITP0o0 apMaTyphl
IIPOM3BOOUTH HellelecooOpas3Ho.

HMuorpa TpebyeTcs onpenesiuTh HalpPsXKeHue B IpeaBapUTENbHO
HaNOpsKeHHOU apMmaType. OCyIeCTBUTh 3TO O4YEeHb CJI0KHO. OOHaKO B
OOJBIITMHCTBE CJIydaeB O JOCTATOYHOCTYU IIPeNBapUTEIbHOTO
HaIpPSXKEeHUSA MOXKHO CYOUTh 110 AedopManuaM KOHCTPYKILINU U
PacKpHITHIO TPelnH. KopoTkrue KOHCTPYKIUU (00 9 M) 0OBIYHO OealoT
IIpeaBapUTEJIbHO HAIPSAXKEHHBIMU U3 YCJIOBUS 9KOHOMUU apMaTypHOU
CTasnu, U B OOJILIIMHCTBE CJIy4aeB K TPEIIMHOCTOMKOCTU ITHU
KOHCTPYKIIUY IIPeObsBISETCS TPETh KaTeropus tpeboBanuii. Eciu B
HUX TPOTUOBI U PACKPBITUS TPEIIUH HaXOOSITCS B HOTYCTUMBIX
peneax MOXKHO HalPAXKEHUSA B apMaType He IIPOBEPSTh.

B gnuHHBIX (12 M 1 60j1ee) a7ieMeHTaxX ¥ B KOHCTPYKIUIX, K
TPEUIMHOCTONKOCTH ITPEObIBIISIOTCS TPeOOBaHUS ITIEPBOM U BTOPOM
KaTeropui, cedeHre HalpsiraeMoOW apMaTyphl OIpenensieTcss 0OBIYHO
13 pacyeTa I10 BTOPOU I'PYIIe IIpenesibHbIX COCTOSIHUMN. B 9TuxX
KOHCTPYKIUSX, €CJIX TPOrudbl He MPEeBHIIIA0T JONYCTUMEIX, a
TPEHIMHOCTONKOCTL OKAa3bIBA€TCSI JOCTATOUYHOM, HET HEOOXOOUMOCTHU
BHISICHSATH KOJIMYECTBO apMaTyphl OJIs pacyeTa IPOYHOCTH, €CIN He
HaMe4daeTcCs yBenudeHue Harpy3ku. [Ipu o6cieqoBaHUU CTaTbHBIX
KOHCTPYKILUH B3sITHE ITPOOLI MeTaJsljia ITPOU3BOASAT TOJILKO B
OTBETCTBEHHBLIX KOHCTPYKIUSX M B MECTaX, I'Ie U3bsiThue oOpasia He
BLI3LIBAET CHUIKEHNE HeCyIel CIIOCOOHOCTH KOHCTPYKIUU. B
OOJILIIIMHCTBE CJIy4YaeB 0 MeXaHUYeCKUX CBOMCTBAX MeTaJlljla MOXKHO
CYOUTBh IO €ro NpPOodUIi0 U BpEMEHU U3TOTOBIEHUS KOHCTPYKIINH.
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ITpu o6GcriemoBaHuY KaMEHHEBIX KOHCTPYKITUE ITPOYHOCTh KIIagKu
yCTaHaBJIMBAIOT IIOCJIE OIIPeieIeHsI MPOYHOCTH KaMHS M PacTBoOpa II0
tabnuitam HopwMm /64/.

[TpouyHOCTH (MapkKa) IOJTHOTEJIOTO U ITyCTOTEJIOTO TTUHSHOT O
OOBIKHOBEHHOT'O CUJIMKATHOTO U TPEIebHOT0 KUPIIHYa II0Iy4YaloT KakK
CpenmHUM Pe3yabTaT UCIILITAHUN ITPU CXKATUU IIATU 00pa3loB «IBOEK»
13 [IBYX LEeJTbHBIX KUPIUYEHN UK UX IIOJIOBUHOK, YMHOXKEHHBIN Ha
K03 duimenT 1,2 u natu o6pa31oB Ha u3rub. [IJI9 UCTIBEITAaHUS Ha
cXKaTue KepaMHu4eCKUX, CUITUKATHBIX, 0ETOHHBIX U MPUPOAHBLIX KaMHeMn
ITPaBUIIbHOM (DOPMEI OIIBITHBIE 00Pa31Ibl U3TOTABIUBAIOT U3 OOHOTO
KaMHS UM OOQHOM ero monoBuHKU. KoadduimenT 1,2 ipu 9TOM He
TTPUMEHSTIOT.

[Ipo4yHOCTH (MapKa) IPUPOOHEIX KaMHEW [IPaBUJIBHOU WU
HeIIPaBUIbHOM (OPMBI, @ TaKXKe MEJIKUX U KPYITHHIX OJIOKOB U3
TSIZKEJIOT0, CUJIMKATHOTO, STYEUCTOT0 0eTOHa U OeTOHa Ha IMMOPUCTHIX
3aMOJTHUTEJISIX MOXKET OBITh OIIpeelieHa UCIIEITAHMEM Ha CXKaTue
00pa310B-Ky00B MY IIUJIMHOPOB (KEPHOB), BEITUJIEHHBIX UJTU
BBICBEPJIEHHBIX U3 KaMHS.

[Ipemen MPOYHOCTHU TPUPOOHBIX KaMHEM, MEJTKUX U KPYITHBIX OJIOKOB
B 9TOM CJIy4ae HaxOOAT YMHOXKeHNEeM pe3yIbTaTOB UCIBITaHUU
00pa310B UIKu UUIMHAPOB Ha MacIITaOHBIN KO3(pPUIIMEHT ds
IIpUBEAeHHbIN B Tab. 1.6.

KaMuu u3 Kj1agku 6epyT B TEX MECTaX, TIe UX U3bSITHE He CHUXKAET
HECYIIYI0 CIIOCOOHOCTh KAMEHHBIX KOHCTPYKIIUM, HAalTpUMeED B
TTOJOKOHHBIX YaCTSIX CTEHBI, B CTEHAX C PeOKUM PacCIOJIOKEeHUEeM
IIPOEMOB.

Taonuma 1.6

Macuima6Hbiill Ko3(dguuueHnm as 015 onpedesieHus1 npedea,
npoYHOoCmMu No 0dHHbLIM UCNbIMAHUs1 00pa3uoe

Koaddumuent as
Pasmep pebpa KyOa unu quaMeTp IunuHgpa d u
ero BeicoTa h=d, Mm

Ky0GOB HUIUHIPOB
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Koadduiuenr a5
Pazmep pebpa Kyba unm auaMeTp UuauHapa d u
ero BeicoTa h=d, MM
Ky0GOB IUJINHOPOB
200 1,05 -
150 1,0 1,05
100 0,95 1,02
70 0,85 0,91
40-50 0,75 0,81

[TpOYHOCTH Ha CKaTHe KUPIHuYa 0OBIKHOBEHHOT' O, ITIOJTHOTEJIOTO,
TIINHSHOTO ¥ CUJIMKATHOTO MOXKHO OIIPEOENNUTh TaKKe C ITOMOIIBIO
B3SITHSI K€PHA, BLICBEPJIEHHOTO CO CTOPOHEI OOKOBOM ITOBEPXHOCTHU
Kilagku. [luamMeTp KepHa npu 3ToM coctaBnsgeT 40...60 mM.

I71s1 TONTy4YeHus ITPOYHOCTYU KUPHKUYa Ha PacTskKeHue, HeoOXoouMon
OJIsI oTIIpenesieHusI MapKu KUPIIMYa, KePHBI Pa3daBIUuBaiOT
IIPUIIOKEeHNEeM Harpy3KH BIOOIb oOpa3ymollei HuauHapa. I[1pu satom

HCIonb3yeTcsa gopmyna (1.28).

[IpouyHOCTE (MapKa) pacTBOpa KIadKH IIPU CXKATHUHU, B3SITOTO U3
IIIBOB, YyCTAHABIUBAIOT ITyTEM MCIILITAHUS Ha CXKaTHue KyOUKOB C
pebpamu 20...40 mMm. KyOuKy U3roTaBIMBAIOT U3 IBYX IIJIACTUHOK
pacTBoOpa, B3SITOTO M3 TOPU30HTAIbHLIX IIIBOB KJIaJAKM, CKIIEEHHBIX U
BLIDOBHEHHBIX (10 KOHTAKTHBIM IIOBEPXHOCTSIM) TUIICOBBIM PAaCTBOPOM
TONMIMHOM 1...2 MM. KyOuKYM UCIIBITEIBAIOT Yepe3 CYTKH I10Ciie
W3TrOTOBJIEHUS.

MapKy pacTBOpa OnpenensiloT KaK CPeOHUU pe3yabTaT HATU
HCIIBITAHWM, YMHOXKEHHBIM Ha IONPaBOYHLIA KOSDUIIMEHT dg,
IIpUBEAEeHHbIN B Tabm. 1.7.

Taoauma 1.7.
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ITonpaesouHbslll KO3pPuuuenm A npu onpedesieHuu Kyoukoeol
npoyHocmu pacmeopa

KoaddunueHT ag npu pasMmepe Kyba, cM

Bum pactBopa
2 3 4
JleTHUU 0,56 0,68 0,80
3UMHUM, OTBEPAEBIINY II0CTIE 0,46 0,65 0,75
OTTauBaHUA

HpI/I oripengejieHnn YCJIOBI/Iﬁ BEITIOJTHEHU A KIIQOKH CJiIeayeT UMETh B
BUOY, YTO B IIPOIIJIEIE BE€Kad U B Ha4YaJle TEKYIIIETO CTOJIETUA KJIadKad Ha
N3BECTKOBLEIX PACTBOPaX BeJIaCh, KaK IIPaBUJIO, TOJIBKO B JIETHUX
YCIJIOBUSAX. Krnagka B 3UMHUX YCIJIOBUAX Ha HEMEHTHO-U3BECTKOBLIX UJIN
IDeMEeHTHBIX PAaCTBOPaAX Ha4aJid ITPOU3BOOUTHCA B 30-x romax HaIIIero
BEKa.

Ecnu Hen3BeCTHHI YCIIOBUS BO3BEOEeHUS KJIaJKH, a pacTBOP
[IEMEHTHO-U3BECTKOBBIU UJIM LIEMEHTHEIN, TO CIIeAyeT YYUThIBaTh
MO PaBOYHBIN KO3 GuiimeHT (cM. Tabmn. 1.7) onss 3MMHUX YCIIOBUM
pabor.

[TpOYHOCTH OPEBECUHBI MOKHO OIIPEAesIUTh ITYTEM UCIIBITaHUSI
BhIPE3aHHBIX U3 KOHCTPYKIUM 00pa31oB. Heo6XoguMoCTb B 3TOM
MOZKET BO3HUKHYTH IIPU ITOPaXKEeHUU OPEeBECUHBI THUJIBIO; TaK KaK IIPU
9KCHJIyaTalluu AePEBSIHHBIX KOHCTPYKIIUY B HOPMAJIbHBIX YCITOBUSX
IIPOYHOCTh OPEBECUHBI HEe U3MeHsieTCs. [Ipu o6cefoBaHUU
OEPEBSHHBIX, HE TTIOPaXKEHHBIX THUJIBI0O KOHCTPYKIUM HY2KHO JTUIIH
YCTaHOBUTH MMOPOAY APEBECUHHI.

1.2.4 Hepa3pywaru,ue memodsl 060c/1e008aHUs1 KOHCMPYKU Ul

K HepaspylaommM MeTogaM 00CIeIoBaHusI KOHCTPYKIIMHM
OTHOCSITCSI T€, KOTOPhIE He HapyIlIaioT IeJI0CTHOCTD 3JIEMEHTOB
KOHCTPYKIUY WU ITPUBOASIT K HEOOIBIIINM MECTHBIM OBPEXKIEHUSIM
IIOBEPXHOCTU KOHCTPYKIIUY, HE CHUXKAIOIIUM ee HecCyIen
CIOCOOHOCTH.
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Hepaspyatoire MeToabl 00CiefoBaHusT KOHCTPYKLIUM Oy YUIIH
HaubOOJIbIlIee Pa3BUTHE [JISI ONIPENEeIeHUs MEXaHUYEeCKUX CBOUCTB
O6etoHa. Hepa3pyialoliye METOOB UCITLITaHUS OeTOoHa B
CTPOUTEJIbHEIX KOHCTPYKIUAX ITOAPa3aesIginTCsI Ha MeXxaHUu4eCKue u
(pusmyeckue, X0Td Takoe AeJjieHre HeOJOCTaTOYHO CTPOT0, TaK KakK
MexaHHUKa SBJISEeTCS pa3fgeioM QU3UKH.

MexaHuuyecKue Memodbsbl, uCnbiMmadHusi NPOYHOCMU 6emoHa

MexaHWYEeCKHEe MEeTOIbI UCIIBITAHUS IIPOYHOCTH O€TOHA OCHOBAHEI
Ha CBSI3W MEXK[y TBePHOOCThIO OETOHA MUIX eT0 ITPOYHOCTHIO Ha
pacTsKeHue W MPOYHOCTHI0O OeTOHA Ha CXKaTHe.

TBepOocTh O€TOHA ONPENENSAIOT IIyTEM BOABJIMBAHUS B HETO
yoapHuKa. [IpoyHoCTh 6eTOHA Ha pacTsaXKeHHte MI0oJIy4daloT IIpu
HUCIILITAHUM Ha OTPHIB.

HMMeeTcst MHOTO ITPHUOOPOB, ITO3BOJISIIONINX ONPEIesIuTh TBEPAOCTD
O6etoHa. Cpey HUX MOXKHO BBIOEIUTH TPYIITY IIPUOOPOB, HelalolIuX
OTIIeYaTOK TOJILKO Ha ITOBEPXHOCTH OETOHaA.

O6pa3oBaTh BMSITUHLI Ha ITOBEPXHOCTHU OETOHA MOXKHO CJIEOYIOIINM
oOpa3z3oM:

- PY4YHBIM yAapoM (IIapuKOBBIU MOJIOTOK M.A. ®usgens);

- yoapoM 0OoliKa ITof IelCTBUeM NpyxKuHH (mpubopst M3, JIMCH,
M.A. Hosropopackoro, Oprcosxo3ctpos, I1.1. 3BoHapeBa);

- yoapoM ctpenbboii unu B3peiBoM (MeTton B.B. CkpoMTaeBa, MeTO[
BHUA, cTpoUTENbHO-MOHTAaXKHBIW ITHUCTOJIET);

- yoapoMm 0OolKa ITof IeHCTBUEM CUJIbI TSI2KECTHU - CBOOOOHOTO
nageHus (muckoBou mmpubop OI1I-4, MasiTHUKOBBLIM MOJIOTOK);

- CTAaTUYECKUM BOaBJIMBaHueM HiTaMia B 0eToH (crocod I'.K.
XaunykoBa A.K. 'ogepa u P.K. PaueBcKoro).

OnHOBpeMeHHOe 0Opa3oBaHNe BMATUH Ha MOBEPXHOCTH O€TOHA U Ha
9TaJIOHEe MOIKHO ITOJTYYUTh:

- Py4YHBIM yOoapoM (3tasioHHbIM MonioTOK K.I1. KarikapoBa, mpu6op
OopHHUU., CII-2);
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- yoapoMm 0oliKa ITof meMCcTBUeM NPYKUHBI (Tpubdops! ITombmu-
Bamnmnmana, U.A. BacunbeBa).

B nmpubopax, JamlnuX TOJIbKO OTIIeYaTKU Ha OeToHe, KpoMe
nuckoBoro npubopa HI1I-4 u npubopa, OCHOBAHHOTO HAa CTAaTUYECKOM
BOaBiuBaHuM, peanoxeHHoro ['.K. XanaykoseiM, A.U. 'ogepom u
P.M. PaueBCcKUM, pa3Mep OTIIe4YaTKOB 3aBUCUT OT CUJILI yapa,
JKEeCTKOCTHU MPYKHUHBI, JaBJI€HUs [TOPOXOBLIX I'a30B. B CBA3U C 3TUM
TOYHOCTh OIIpPeIeeHus ITPOYHOCTH OeTOHA STUMH IpubopamMu
HEeBBICOKas.

ITpuOOPHEI, OCHOBAHHEIE Ha OMHOBPEMEHHOM IIOIyUYeHUH OTIIeYaTKOB
Ha OeTOHe U 9TaJI0He, HaloT OOJIBIIYI0 TOYHOCTh, TaK KakK
COOTHOIIIEHHE AaMeTPOB OTIIeYAaTKOB Ha 0eTOHEe M 3TaJIOHe He
3aBHCHUT OT CHUJIBI yaapa.
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Puc. 1.18 TapupoeouHas Kpueasi 0151 onpede/ieHusi
npoyHocmu 6emoHa moaomkom K.I1. Kauikapoea

Haubormnbitee pacrnpocTpaHeHue sl onpenesieHus IPO4YHOCTH
6eToHa momy4yusu 3TanoHHBIN MonoToK K.IT. KammkapoBa u OUCKOBHIH
mpubop OIIT-4. [JocTaTOYHO HaOeXKHBIM SIBJISETCS U IIpuoop,
OCHOBAHHBLIM Ha CTAaTUYECKOM BIaBJIMBaHUU IIITaMIla B OETOH,
pa3paboTanubiii ['.K. XargykoBeiM, A.W. T'omepoMm u P.M. PaueBckuM.

) PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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[Ipu yoape 3TajJlOHHBEIM MOJIOTKOM KamrkapoBa I0J1y4arTCs
OOHOBPEMEHHO [IBa OTIeYaTKa - Ha 3TaJjioHe u 6eToHe. Pabouum
OpraHOM MOJIOTKa SBASETCS MIapUK NOAIINIHUKA AUaMeTpoM 15 MM.
OTaJIOHOM CJIYKUT CTAJIbHOU CTepkKeHb nuaMeTpoMm 10 MM U OjIMHOU
160 MM Cc OmHMM 3a0CTPEHHBIM KOHIIOM U3 apMaTypPHOU CTajixd Kjacca
A-1. TToBEpPXHOCTDH 3TAJIOHHOTO CTEPZKHSA OJI JIy4Illell BUODUMOCTH
OTIIEYaATKOB He JOIXKHa ObITh NITU(DOBAHHON U UMETh €CTECTBEHHBIN
1BeT nmobexkanoctu. OTHOIIEHNE OAUAaMETPOB OTIIEYaTKOB OeTOHA U
atanoHa db/dg He 3aBUCHUT OT CUJIBI yilapa. [1o cpegHeMy 3HaYEeHUIO
3TUX OTHOLIEHUU IIPU IATU yoapaxX ¥ TapUPOBOYHOU KPUBOU (puc.
1.18) ompenensoT MPOYHOCTh OeTOHA Ha CKaThe. TOYHOCTh
M3MEpPEHUS OTIIEYaTKOB, Ha OETOHE M 3TajloHe JoXKHa ObITh 0,1 MM.
PaccTossHMEe MeXOy COCeOJHUMU OTIledaTKaMU Ha 3TaJIOHe OOJIXKHO
ObITH He MeHee 10 MM, a Ha OeToHe - He MeHee 30 MM.

TapupoBOUYHBIE KPUBLIE, IIOJIYY€HHBIE C IIOMOIIHI0 MOJIOTKA
KamkapoBa, cocTaBieHH Oj1g OeTOHA BJIaXKHOCTHIO 2...6%. [Ipu
OTKJIOHEHUHU BIAXKHOCTHU OT 3TUX IIPENEJIOB ITPOYHOCTh OETOHa,
ToJIydeHHas 1o rpaduky, yMHOXKaeTCs Ha ITOIIPaBOYHBIN
K03 duimeHT kyw, onpenensemsrii mo Tabsu. 1.8.

Taonuma 1.8
ITonpaeouHblli Koappuuuenm Ky
BnaxkHocTs 6eToHa, % 1 6 8 12 Moxkpast TOBEPXHOCTh
Koadoumment kw 0,96 1,0 1,1 1,2 1,4

TouHOCTE U3MepeHUs IpouyHocTU MoIOoTKOM K.II. Kamkaposa +15%
/60/.

Iuckoseiii ipubop III1I-4 6511 pa3paboTan A.M. ['ybepoMm BO
BHWUTI. I[Tpubop COCTOUT U3 OMCKA, CTEPIKHSI, IIOTHOXKKYU U
yIJIOMEePHOM mIKaJsibl. [[MCK M3roTaBIUBaEeTCs U3 CTalIl, eT0 JuaMeTp
160 MM, a TonmuHa 10 mM. CTepKeHb COeAUHSAET OQUCK C ITOJHOXKKOU
1 oOecrieynBaeT ero cBoOogHOe nmameHue. [IogHOXKKa CIYyKUT OIS
onupaHus npudopa Ha 6€TOHHOM IMTOBEPXHOCTHU B TPEX TOUKAX.
YriomepHas 1IKaja II03BOJISSET BEIYUCIISATh BRICOTY MafleHUs AUCKa Ha
OEeTOHHYIO TIOBEPXHOCTh.

Ha unccnenmyeMoMm yyacTke OETOHHOM MOBEPXHOCTH HAHOCAT 12
OTTHUCKOB U U3MEPS0T UX C TOYHOCTHIO 0 0,5 MM. CpeHee 3HaUeHUeE,
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pa3MepoB OTTUCKOB am PAaCCUYMUTHIBAIOT ciiemylouM o6pa3om /60/.
Pe3ynbTaThl U3MEPEHUN 3aITMCHIBAIOT II0 BO3PACTAIOIIUM 3HAYEHUSIM
pa3MepoB OTHevYaTKOB. [IBa OOIBIINUX Pe3yabTaTa OTOPACHBAIOT, a
cpenHee apudMeTUUYECKOE U3 TPeX IOCIeAyIOIINX HanOomIbIINX
pPe3ynbTaTOB IPUHUMAIOT KakK am [IpoyHOCTh OeTOHA Ha CxXKaTue
BBIYUCJISIOT 10 hopMYyJie

R=0,103CH/(aml), (1.32)

rae C - KoadduimeHT muckoBoro npudopa, Mlla, ommpenessseMbli 10
Tabmn. 1.9;

H - BBICOTa mafeHUus OUCKaA, M;
[ - nnuHa cTepXkHS Mpudopa, M.
Taonuma 1.9

3aeucumocmob Koappuuuenma C om euda 6emona, MIla

ITpu HaHECEeHUU OTTHUCKOB HA ITOBEPXHOCTHU
Beton
BepXHUE HeomaryOHbIe 0O0KOBEIE pacranyOHble
Ha m1e6He 6,28 5,40
Ha rpasuu 5,44 4,76

Tabmn. 1.9 cocTtaBneHa s npubOPOB, OCHOBHBIE TapaMeTpPhI
KOTOPBIX YIOBIETBOPSIOT PABEHCTBY

[Pr+1/(3Pc)l/d=1,54 xH/m, (1.33)
Py - Bec oucka, KH;
Pc - ctepxkHs npubopa, KH;

d - ToNMIIUHA YOapHOM KPOMKHU OUCKA, M.
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Pa3Mephl OTIIEYAaTKOB 3aBUCST OT BjlaxkHOCTH OeToHa. A.K. I'ybep
ITPEJIOXKUIT UCIIBITEIBATh OETOH B COCTOSIHUM MAKCHUMAaIbHOT'O
yBIaKHEHUS.

Pe3ynbTaThl OIIpedesieHus IIPOYHOCTH OeTOHA Ha cxKaTue MpubopoM
OIIC-4 oTIMYaioTCs OT Pe3yILTAaTOB UCILITAHUS CTaHTAPTHBIX
o6pastoB Ha 10...15% /60/.

B npubope OII-1, pa3paboTaHHOM Ha OCHOBe mpeminoxenuii I'.K.
Xaunykosa, A.U. I'ogepa u P.K. PaueBCKOro, OTTUCKHU Ha
BEPTHUKAJIBHON ITOBEPXHOCTY OETOHHOTO U3JENUS OTPAaHUYEHHOMN
TOJIIIWHEI IOJTy4aloT IIyTeM BOABIUBaHUSA CPEePUUECKOTO IITaMIla C
IIOMOIIIBI0 PYYHOI'0 MacCJITHOI0 Hacoca. [laBieHre B Hacoce
KOHTPOJIUPYETCSA MaHOMETPOM.

Bonee cinoxHbI MPUOOPHI C TUAPABINYECKUMHU IIITAMIIaMU THIIA
OPM-2-250 u OPII-4-300. C ux mOMOIIIbIO MOKHO HAHOCHUTh OTTHUCKH
Ha ITOBEPXHOCTH KeJle300eTOHHBIX u3nenuit TonmuHon ot 30 mo 250
MM. B mpuOopsI 3aKIaabiBaeTCsI KacceTa C AByMsI JIEHTaMu u3 Oejiou u
KOTIMPOBasibHOU OyMmaru. [1o Mepe IIpoBeeHNsT UCITLITAHUM KAacCeTy
ITPOBOPAYMUBAIOT, HYyMEPYS OTTUCKHU.

TBeppmocTh 6€TOHA MOXKHO ONpPEAEIUTDh TaK¥Ke MyTeM U3MePEeHUs
YIIPYTOT0 OTCKOKa yoapHuKa. OnpepnesieHre MPoYHOCTU 6eTOHa
METOLOM YIIPYyIroro OTCKOKa OCYILECTBJISETCS C IOMOIIBI0 MOJIOTKA
Imupra, npubopa LleHTpanbHOM 3KcriepuMeHTanbHOoM 6a3bl LTHUHUCK
1 MassTHUKOBOTO npubopa B.B. Llapunsina, M.E. Kapuunosuya u 41.9.
Ocaguyka.

Monotok IlIMmupnTa sgBnsieTcss mpubopoM, Hauboee
pacnpocTpaHEHHEIM 3a pybexkom. [Tpubop COCTOUT U3 aTlOMUHUEBOTO
KOpIlyca, B KOTOPOM IIO IIITOKY IIepeMelllaeTCs MOJIOTOK. MOJIOTOK
HAHOCHUT yAap IO YyOapHUKY C ITOMOILBI0 NIPyXKuHEL. [locre yoapa
MOJIOTOK OTCKaKMBaeT Ha PacCTOosHUE, PUKCUPyeMOoe IIPU TOMOIIHN
CTpeJIKY Ha mKajie npubopa. [[Ikana rpagyupoBaHa B IIPOIleHTax K
IIyTH, IPOMAEHHOMY MOJIOTKOM npHu yoape. C ydeToM yriia HaKJIOHa
OeTOHHOM MOBEPXHOCTU C UCIIOJThb30BaHUEM TapPUPOBOYHOM KPUBOU 10
BeJIMYKWHE OTCKOKa OINpelesisieTCs IPOYHOCTh OeTOHA Ha cXKaTue.
[Tpubop He peKOMeHOyeTCs AJIsI UCIBITaHUs OeTOHA B BO3pacTe MeHee
7 u 6onbire 90 cyTok (mpu ecTecTBeHHOM TBepraeHun) /60/. Takue
peKoMeHOalluy MIPakKTUYeCKU UCKITI0YalOT IPUMEHEeHUEe MOJIOTKa
[IIMuaTa OJis UCOBITaHUS CTApPhIX KOHCTPYKIIMIMA.

[Tpu6op KMCH no npuHLUNY OeHUCTBUS IT0X0XK Ha MOJIOTOK
IIMupaTa, HO UMeeT HEeCKOJIBKO OTJIIMYHOE OT IIOCJIeHEro YCTPOUCTBO.
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[Ikama npubopa, GUKCUPYyoIas 0OTCKOK MOJIOTKA, TPagyupoBaHa B
MuuMeTpax. [Ipubop mM03BOJIIeT IPOU3BOAUTD UCIIBITAHUS Ha
HAKJIOHHBIX, BEPTUKAIbHEIX ¥ TOPU30HTAIbLHEIX ITOBEPXHOCTSIX.

[TpyxkuHHBIY Tpubop LleHTpanbHOM SKCHepI/IMeZHTaJILHofI 6a35l
IIHWUHCK uMeeT 1IKaly C TpagyrupoOBKOU B KI'/CM“, 4TO yIpoliaeT
[I0JIb30BaHWe UM I10 CPaBHEHUIO C MOJIOTKOM IlIMunra.

MasiTHuKOBHIM mpubop B.B. Llapuuwita, FO.E. Kapuunosuya u 3.4.
OcapuyKka COCTOUT U3 MasiTHMKA, CBOOOMHO Kavalollerocs Ha OCH, U
IIKAJIbl O/151 (PUKCUPOBAHUS €TI0 OTCKOKA B Kr/cM? . [Tpubop
npefgHa3Ha4YeH OJId UCIBITaHUS BEPTUKAIbHBIX ITOBEpXHOCTEN. T10
OaHHBLIM aBTOPOB Ipubopa /60/ TOUHOCTD OIIPEeNeeHUsT TPOYHOCTH
O6eToHa He HUXe +20%.

OnpenerneHre TPOYHOCTU O€TOHA Ha pacTsAKeHUEe TPOU3BOOUTCS
“cnblTaHueM Ha oTpeIB. B.I'. CkpaMTaeB nipenioxus /60/ IpoCBepInuTh
B OeTOHE CKBaXKMHY, B KOTOPYIO 3aKJIagbIBalOT CTAJIbHOM BLIPHIBHOM
CTepPKEeHb U 3a4eKaHUBAKT LIeMEeHTHEIM pacTBOpoM ¢ B/LI =
0,15...0,18. Tlepen ycTaHOBKOY BEIPEIBHOT'O CTEPKHSA OTBEPCTUE
CMayuBalOT BOLOU U NPOTUPAIOT TAMIIOHOM. [Ipu BeIIEepruBaHUU
CTEPIKHS Pa3phIB MPOUCXOOUT 10 O€TOHY KOHCTPYKIIUH.

W.B. Bonb(d npennoxkui 3aklafblBaTh B CKBaXKNHY Pa3KMMHOMI
KOHYC. Pa3XKMMHOU KOHYC COCTOUT U3 CTEPKHA C KOHUYECKOUN
T'OJIOBKOU C OOHOM CTOPOHEI U Hape3KOou C OPYrou, TpeX CErMEHTHBIX
IIeK C pudIIeHbIMUA HapyKHBIMU IIOBEPXHOCTSAMHU, IPUKUMHON TallKU U
CIIMPaJIbHOM NPYXKUHBL. Pa3KMMHOU KOPITyC BEIOEPIrUBAIOT TakK XKe, Kak
Y BBEIPLIBHOM CTEPZXKEHB, C IIOMOIIBIO CIIelInaIbHOI'0 Hacoca-IIpecca.
Ilop meVicTBUEM BEIPBIBHOT'O YCUJIUS CETMEHTHBIE III€KU BBIPHIBAIOT
0eTOH B BuIe KOHyca. Pa3BuBaeMoe ycunme pUKCUPYIOT MAaHOMETPOM.
B 3aBUCUMOCTHU OT YCUJIUSA BBEIPBIBA 10 TAPUPOBOYHOU KPUBOU
oIpenessioT MIPOYHOCTh 0eTOHAa Ha CIKaTue.

3amernKa BHIPLIBHBIX CTEPXKHEMN U Pa3KUMHBIX KOHYCOB JOIXKHa OBITh
He 6ymuxke 80 MM OT rpaH¥ KOHCTPYKUUU U He Onuxke 30 MM OT
apMaTypHBIX cTepxkHeu /60/.

[Tpu pacCTOTHUYU MEXKAY apMaTypPHLIMU CTepKHAMU MeHee 100 MM
3HaYeHUe IIPOYHOCTU OETOHA, MOJIyYeHHOE 10 TAPUPOBOYHOM KPUBOH,
YMHOXKaeTcs Ha KO3hGULIMEHT MeHee eQUHUIILI, 3aBUCSIIIUN OT
pacCTOSHUS MeXAy apMaTyPHBIMU CTEPKHSIMHU U IIPOYHOCTU OeTOHA

160/.
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[TpouHOCTh O€TOHA Ha CXKATUE MOXKHO OMMPENETUTh TaKKe METOIOM
MECTHOT'O Pa3pyLIeHus IIyTEM CKaJIbIBAHUS «BBLICTYMAIOIIEro» pedpa
HCIILITEIBAEMOTO 371eMeHTa. [Ipubop, melicTBre KOTOPOr0 OCHOBAHO Ha
3TOM IpUHLUIIE, IT0JIy4yus1 Ha3BaHue I'TTHB-5 /29/.

HpeI/IMYI.T.IeCTBO 9TOT0 MeTOoda I1epen MeTOOOM BEIPEIBaA CTep}KHeI;I
COCTOUT B TOM, 4YTO OH HE Tpe6yeT CBEPJIEHUsI CKBA2KHWH B OoeToHe.

MeTomnl IIOJIYHEeHHUdA ITPOYHOCTH O0eToHa IIyTeM ero CKaJIbIBaHUuid
YUYHUTEIBAIOT HE TOJIBKO ITPOYHOCTHEIE CBONICTBA paCTBOpHOﬁ
COCTaBIAIOIEN 6eTOHa, HO U1 BIIMsTHHE KPYIIHOI'O 3aIllIOJIHUTEJIA Ha ero
cuerrjieine C paCTBOPOM.

CrnemyeT UMeTh B BHU[y, UTO IIPKU MCIIOJIL30BAHUYN METOMOB,
OCHOBAHHLIX Ha MCIBITAHUYU Ha OTPHIB, HA ITIOBEPXHOCTH
JKeJie300€ TOHHBIX U3[IeIUI 0CTaloTCs 00jiee UilM MeHee 3HAaYUTEeIbHEIe
Clenbl TOBPEeXIeHNUsI KOHCTPYKIIMKU. TaK 4TO 3TH METOMLI IIOJTHOCTEIO
Hepa3pyIIAIMMU Ha3BaTh HEIb34.

[Tpu HaMU4YUM PaCTBOPHBIX KyCKOB OeTOHA pa3dMepoM He MeHee 10
MM ITPOYHOCTh 6€TOHA MOXKHO OIIPedeIuTh METOIOM U3MEJTbYeHU

160/.

MeTon u3Mesib4YeHUsI OCHOBAH Ha 9HEepreTn4eCKoM 3aKOHEe
Pa3pyiaieHnsa XpPYyIIKuX Tejl, B COOTBETCTBHUU C KOTOPHEIM pa60Ta A,
3aTpadruBaeMasd Ha Pa3pylIieHrue XPYIIKOIro Tejla, ITPOIIOPIMOHAJIbHaA
YBEJINYEHHUIO €TI0 ITIOBEPXHOCTHU DS:

A=HDS (1.34)
rae H - KoadhuiimeHT TporopuuoHaIbHOCTH.

Ecnu pa60Ta A IIPU UCIIBITAHUMU OCTAaEeTCA IIOCTOSIHHOM, TO BEeIUYUHA
IIOBEPXHOCTHU MaTepHuaila, o6pa3yeMa${ IIpu JIpOGJ'IeHI/II/I, MOZXKeET
XapaKTepu30BaThb €0 IIPOYHOCTS.

MeTopn omnpenesieHus: IPOYHOCTU OETOHA ITyTEM TOJTYEHUS
3aKio4daeTcs B cnenyooieM. OT KOHCTPYKIIUKU OTOMBAIOT KYCKHU
pacTBopa pa3dMepoM He meHee 10 mM. ITonmaBiliie KyCKM KPYITHOTO
3aIOJITHUTEJISA yaasnasoT. [Ipo6a COCTOUT U3 NATH MOPIUM, KaxKast
BecoM 30...80 r. I[Topuur Ki1agyT B KOIep, B KOTOPOM rups Becom 2,4
KT T1aflaeT Ha Ipo0y ¢ BEICOTH 60 cM IIATH pas.

PaSJIpOGHeHHBIe B KOIIp€ HaBECKH paCTBOpHOfI COCTaBIAIOIEN
0eToHa CMEIInBAIOT U IIPOCENBAIOT 4epe3 CUTO C sg4YelKaMH pasMepoM
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0,5x0,5 mM. TTonmyyeHHYIO ITOCIe TPOCEUBaHMS ITPOOY BHICHITIAIOT B
TPyOKy 0O0beMOMETpPa U YIIJIOTHSIOT JIETKUM IIOCTYKUBAaHUEM.
OmnpenensitoT BLICOTY CTOJIOMKA ITPOOHI Im MM. IIpu Kaxkagom
WCObITaHUM ITPou3BOOAT 10 onpeneneHu U BEIYUCIAIOT CpegHee
apudmMeTHYeCcKoe 3HaUEeHNEe BEICOTHI CTONIOMKA Im. HeM BEILIE
IIPOYHOCTh PACTBOPHOM YacTu OETOHA, TEM MEeHbIle 3Ha4YeHue Im.
ITpouHOCTh OeTOHA Ha cxkaTue, MIla BEIYHCIISIOT IO hopMyIie,
IIpeaIOKEeHHOU aBTOopaMu MeTona /60/:

CpenHee 3HaYeHHE ITPOYHOCTU O€TOHA B KOHCTPYKITUM MOXKHO
MMOIYYUTh MEeTOOaMM, OCHOBAaHHBIMHU Ha OIIPeNesjIeHuM CTaTU4YeCKOT o
MO[YJIsi YIIPYTOCTH I10 U3MEPEHHBIM AedopMalsiM. ABTOPOM OJHOTO
13 Takux MeTomoB siBnsetcs FO.JI. Huneunpgep.

HccnenyeMyio xKejie300€TOHHYI0 KOHCTPYKIMIO 3arpyKaoT
Harpy3KoU, KOTopas He JOo/IKHa BhI3BaTh 00pa30oBaHUe TPEIIVH B
pacTsHyTOM 30He 6eToHa. C ITOMOIIbIO CTIelalbHBIX TPUOOPOB
(MHOUKaATOPOB, TEH30METPOB, MPOTUOOMEPOB) U3MEPSIOT 3HAYEHUE
CyMMapHbIX AedopMaliuii B Buge nporuboB, yIIoB IOBOPOTA U
repeMelieHui. I1py UCIBITAHUYN U3THOAEMBIX 37IEMEHTOB OTIPEHesITIOT
TAHTEHCHI YTJIOB IOBOPOTa Ha OIlopax U Mporud B KaKOU-HUOyOb TOYKE
B niposieTe. [Tocie 3TOro pelarnT ypaBHEHUS

EnJredtgl=P¢a; (1.36)
EbJredtgb=P¢B; (1.37)
EnJredyi =M¢i; (1.38)

rae P¢A u P¢B onlOpHBIE PEaKIINU OT PUKTUBHOM HATPY3KU -
TIIOLIAAX SIIOPHI MOMEHTOB;

M¢i - MOMEHT OT TOU XKe Harpy3KM B TOYKeE i, OJid KOTOPOU
U3MepPSJICS IPoruo;

Vi - mporu6 B TOYKE U i;

Jred - MOMEHT MHEPIINUU ITPUBEOEHHOI'O CE€4YE€HUA OTHOCUTEJILHO OCH,
HpOXOJZ[ﬂH.IGfI qyepel3 HEeHTP TAXKEeCTH CeYeHUnd.

ITo dopmynaam (1.36)...(1.38) BEIYUCITIAIOT 3HAUYEHUS JKECTKOCTHU
EnJred v OTIpenensioT ee cpefHee 3HaUeHue. [1o reoMeTpuYeCcKuM
pa3MepaM cedeHUs 3jIeMeHTa KOHCTPYKIIMK U CEeYeHHNI0 apMaTypPhl
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BBIUKCIISIOT 3HaYeHNEe MOMEHTA HHEPIIUU TPUBEAEHHOT 0 CEUYEHUS Jred
U [0 cpeqHeMYy 3Ha4eHUI0 Epfred - HaYanbHBIe MOOYJIb YIIPyroctu Ep.
3aTeM, ucnonb3lys Tabnuity HopMm /63/ unu u3BeCcTHYIO GOPMYILY,
oIpenessaioT MPOYHOCTh 0eTOHA Ha CIKaTHe:

Rm=21Ev/(55000-Ep). (1.39)

[I711 6ETOHOB, MMOOBEPTIINXCS TEII0BOM 00paboTKe ITpu
M3TOTOBJIEHUU KOHCTPYKIIUHU, 3HaYeHUEe Rm, BRIUUCIIAIOT IO popmyIie:

Rm =27Ev/(49500-Ebp). (1.40)

HaunGonbIryio MOrpeIrHoCTh BHOCUT ONpeieIeHne MMPOYHOCTH
06eTOHa 10 ero HavyaJbHOMY MOMYJII0 YIPYTOCTU. DKCIIepUMEHTaJIbHbIe
OaHHBIE TTOKA3bIBalOT, YTO B 9TOM CiIydae OTKJIOHEHUS OIBITHBIX
3HAQUEHUU OT paCUyeTHHIX MOT'YT COCTaBiATh +50% /60/.

HepgocTaTkoM 3TOro MeToa SIBJISIETCSI U CJIOKHOCTD BBHIIIOJTHEHUSA
UcHObITaHUN. OOHAKO 9TO €OUHCTBEHHBIM METO, II03BOJISIONIUHI
MTPUOIUKEHHO OLeHUTh CPeOHIOI MPOYHOCTL OETOHA BO BCEM
KOHCTPYKIIMHY, a HE B OTAEIbHBIX TOYKaX.

du3uyeckue Memodsbl UCNbIMAHUsI NPOYHOCMU 0emoHa

dusnyeckre MeTOabl 00CIemoBaHUsA KOHCTPYKIIUM OCHOBaHHI Ha
3aKOHaX paclpoCTpPaHeHUs YIIPYTrUX BOJH B PealbHBIX Cpefax,
B3aMMO[EUCTBUS PA3IUYHOI0 Poja U3JIyYEeHUM C UCIIBITHIBaEMbIM
MaTepuayioM, MeTajljla C 9JIEKTPOMArHUTHHIM I1I0JIEM U T.I.

dusnyeckre MEeTOObl UCIILITAHUS IPOYHOCTU OeTOHa MOTYT OBITh
Iogpa3aelieHbl Ha Pe30HaHCHBIE, UMITYIbCHbIE YIIbTPa3BYKOBHIE U
yoapHble. KpoMe TOro [y1s1 onpeneneHus IIJI0THOCTU OeToHa U
nedeKTOB B HEM MPUMEHSIOTCS METO/Ibl, OCHOBaHHbIE HAa U3MEPEHUU
CTETIEeHU TIOTJIOIIEHNS U pacCeBaHUs PEHTT€HOBCKUX U TaMMa-JIy4den.

Pe3oHaHCcHbIU mMemoO. TIpu moMoIli pe30HaHCHOT 0 MeToa
OIpenesisaioT 4acTOTy COOCTBEHHBIX KonebaHui oOpa3siia
TIOCJIEAYIOIIMM PAacyeTOM 10 9TOM XapaKTePUCTHUKE JUHAMUYECKUX
MOAyJier YyIIpyrocTtu nepBoro poga (monyns FOHra) E4g u BTOPOro pona
(Mmomynsa caosura) G4 u morapu(MUYEeCKOro feKpeMeHTa 3aTyxaHu4 d.
KadecTBO 6€TOHaA MOKHO OIIEHUTH HEIIOCPEACTBEHHO 110 YKa3aHHBIM
XapaKTepUCTUKAM UJIM IIyTEM OIpeAesieHNsI IPOYHOCTH U3
3aBUCHUMOCTEH, CBA3bIBaONIUX Rm ¢ Eqd; Gd u d.
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Pe3oHaHCHBIN MeTO IpU 00CIenOoBaHUY 3[aHUM MOXKHO IIPUMEHSATH
TOJIBKO [IJIST UCIIBITAHUM TabopaTOPHBIX 00pa310B ¥ HEKOTOPHIX
n3genuit HeOOIbIIOTO0 00beMa C TOYHBIMU Pa3MepaMu, ITI03TOMY 3TOT
METO[I HETb351 OTHECTHY K Hepa3pyIIalolIuM MEeTOOaM UCITbLITaHU S
peanbHBIX KOHCTPYKIIMM.

VMOyTbCHBIM YIbTPa3ByKOBOM MeTon. OH HallleN MIMPOKOe
IIPpUMEHEHUE [JIST Hepa3pyLIaloNIUX UCIIBITAHUN XKene300e TOHHBIX
KOHCTPYKILUM. DTOT METO[ OCHOBaH Ha U3MEPEHUU CKOPOCTHU
pacnpocTpaHeHus: B 6eTOHE TPOAOJIbHBIX YIIbTPa3BYKOBHIX BOJIH U
CTENEeHU WX 3aTyXaHUs.

CKOPOCTB IMPOIOJIbHAEIX VIBTPA3BYKOBHEIX BOJIH U OIPEOEIsioT 110
dbopmyne

u=S/(t-to), (1.41)

TIe S - AJIMHa NyTU paclIpoCTpaHeHus yabTpa3ByKa (6a3a
W3MEPEHUsi), MM;

t - BpeMs pacIpoCTpaHeHUus yJIbTPa3ByKa, MKC;

to - TOCTOSTHHAS ITOITPaBKa yIbTPa3ByKOBOTO ITpubopa,
orpenensieMasi Ipu COMKHYTHIX IITyIax.

[I711 BO30YyKIOEeHUs YIbTPa3ByKOBLIX BOJTH U U3MEPEHUS BPEMEHU UX
ITPOXO0XKIEeHUS Yepe3 OETOH CIYKUT CIelranbHas 3JIEKTPOHHO-
aKyCTH4YecKas arrapaTrypa - UMITyJIbCHBIE VIIbTPa3BYKOBBIE TPUOOPHI.
M3 MHOTHX U3BECTHHIX VIIbTPA3BYKOBBIX ITPUOOPOB [JIsI ONIpeneneHus
poYHOCTU OGeToHa Haubosee moaxodsaT nmpubop YKB-1M
(ynbpTpa3ByKOBOM KOHTPONb OeToHa) u npubop «beToH-3M-
Tpansucrtop». [locnenuuit cobpaH IOJTHOCTHIO HAa IOJIYyIIPOBOOHUKAX U
B [IBa pa3a Jierye Irepsoro.

YbTpa3ByKOBBIE TTPUOOPHI COCTOSAT U3 UCTOYHUKA ITEKTPUIECKUX
UMITYJIbCOB, U3JTy4YaTes, IpeoOpas3yoIllero 3JIeKTPUYECKHUE UMITYIIbCH
B YIbTPA3BYKOBLIE MEXaHUYECKHUE BOJIHEI, IITyIla - MPUEMHUKA,
IpeoOpas3yiolIero yaIbTPa3BYKOBEIE BOJHEI, ITPOIIEAIie yepe3 OeToH,
B 3JIEKTPUYECKHE UMITYJIbCHI, YCUITUTENS 3JIEKTPUUECKUX UMIYTbCOB U
WHIOINKATOPA - 9JIeKTPOHHO-Ty4YeBOU TPyOKH.

Hmeroiieecs: B Ipubope 971eKTPOHHOE YCTPONCTBO, Ha3bIBaeMoe
«KOyLeu 3agepKaHHOU pa3BepPTKU», BKIII0YaeTCsA OOHOBPEMEHHO C
IIyCKOM UMIIYJIbCHOTO TeHepaTopa. Pa3BepTKa cMelllaeT 3JIeKTPOHHBIN
JIyd 110 9KpaHy MHOMKAaTOopa CjieBa HampaBo. [Ipu 3TOM B JIeBOU 4YaCTHU
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9KpaHa MHOUKATOpa BO3HUKAET BepTHUKaJIbHAsI OTMETHHA,
COOTBETCTBYIOIIasi MOMEHTY TOCBIJIKYM UMIYJIbCA, a B IIPABOM -
n3o00paxkeHue MPoUIeqIInX Yepe3 OeTOH YIbTPAa3ByKOBLIX UMITYJILCOB.
ONeKTPOHHLIM reHepaTop CO3aeT Ha 9KpaHe MHOUKaTopa
3JIEKTPOHHYIO IIIKOJIY METOK BPEMEHU B BUEe BEPTUKAIbHBIX OTMETOK C
OIpeJeNeHHBIMY UHTEPBAJIaMH, 10 YMCJTY KOTOPHIX HAaXOOAT BpeMs
ITPOXO0XKIEHUS YIbTPa3BYKOBOT'O UMITY/IbCca Yepe3 OEeTOH.

CKOpPOCTh YIbTPa3ByKa CBsi3aHa (PYHKIMOHATbHOM 3aBUCUMOCTBIO C
OUHAMUYECKUM MOMyJieM yIpyrocTu 6eToHa rmepBoro poma Eq.
3HaueHue EJ MOKHO BBIYMCIUTD 10 (OPMYyJiaM, eCITi U3BECTHHI OJIMHA
yIbTPa3BYKOBOUM BOJIHEI B O€TOHE, MMOMepeYHbIe pa3Mephl Tela U
“3MepeHHast B OIBITE CKOPOCTh YIbTPa3ByKa U. [IInHa
yJIbTPa3BYKOBOM BOITHBLI U OETOHE OIpPEeensieTcs no GopmyJie

I=u/fo, (1.42)

rae fo - cobcTBeHHAast YaCTOTa MTPOIOJILHEIX KojmeOaHui o6pa3lia,
n3MepsieMasi IPHU OIILITE.

[Ipu HeorpaHUYEHHOU Ccpede, Koraga pa3Mephl u3aesnuns
3HAYUTEJILHO OO0JIbIIIe MJINHE YIbTPa3ByKOBOM BOHE [ (I st 6eToHa
KonebneTrcs B mmpenenax 15...25 cMm), 3HaueHue E4 MOXKHO pacCYUTATh
1mo opmyie

Ed=u2r(1 +m)(1-2r)/(1-m), (1.43)
TOe r - IJIOTHOCTL OeTOHA;

m - ko3 durmenT IlyaccoHa, mpuHUMaeMbIN 115 6eTOHA PaBHBEIM
0,16...0,2 unmu 60y1ee TOYHO BEIYHUCIISIEMEBIH 110 hopMYyIIe

[u/(2f01)]2=(1 -m)/[(1-2m)(1+m)], (1.44)
3mecs | - miuHa obpa3iia.

Il cpenpl, OorpaHUYEeHHON OOHUM U3MEpEeHUeM, T.e. OJIs IIJIUT,
IIPO3BYyYUBaEeMbIX C TOPIIOB (I GOJbIIle TOMIIMHLI IJIUTH), 3HaUeHue Eq
onpepenseTcs U3 GOPMYIIbI

Eg=u?r(1-m?). (1.45)

II71s1 cpenbl, OTPAaHUYEHHON OBYMsI U3MEPEHUSIMHU, T.€. OJIs
CTepKHEeH, MPO3BYyYUBaAEMEIX C TOPLOB (I O0JIbIIEe TOTIEPEeYHBIX
pa3MepoB CTEPKHS), 3HaUeHHUe Fg HaXOOUTCS U3 BEIPAXKEHUS
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Eg=ur. (1.46)

[TpouyHOCTh O€TOHA Ha CXKATHE YCTaHABIUBAETCS 110 BEIYUCIIEHHBIM
3HayeHUsIM EJ C ITOMOIIBIO 3apaHee YCTaHOBIIEHHBIX
9KCIEPUMEHTAIbHBIM ITYTEM 3aBUCUMOCTEM 17151 OETOHOB
OITPENIENIEHHOT'0 COCTaBa. DTU 3aBUCUMOCTU OOBIYHO BHIPA’KalOT B BUIE
TapUPOBOYHOT0 rpaduKa «IIPOYHOCTh OETOHA-IMHAMUYECKUN MOIYIhb
YIIPYTOCTH ».

Takasi 3aBUCUMOCTH MOXKET OBITh IIpencTaBjyieHa B BUOE d)OpMYHBI

E;= ﬁz\@ (1.47)

roe b2 - saMOoupu4Yeckuil KoapGUIUEeHT, 3aBUCAILINN OT COCTaBa
OeToHa.

3HaveHue b mpuHUMaeTcs 1mo tabsu. 1.10 /60/.

Taoauoma 1.10

Koagpgpuuuenm b2 8 3aeucumocmu om npoyHocmu 6emoHa Rm

CpenHee 3Haqu11:(ran’Kl3\f/I61£I/ISOBoﬁ IIPOYHOCTH Koahbumuent b2
30-50 6010
20-30 6650
Memnee 20 7590

HccnepoBaTesisiMu yCTaHOBJIEHA HEIIOCPEICTBEHHAS
CTAaTUCTUYECKAsl 3aBUCUMOCTDb MEX/Y ITPOYHOCThIO O€TOHA Ha CxKaTue
1 CKOPOCTBHIO PACIIPOCTPAaHEHUS YIIbTPA3BYKOBHIX BOJIH,
IIpeacTaBIeHHAast UMY B BUle TaPUPOBOYHBIX I'padUKOB.

75
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To4YHOCTH OIpefeneHus: MPOYHOCTU OETOHA UMITYTHCHBIM METOIOM C
IIpUMEeHEeHueM TapUPOBOYHEIX KPUBEIX cOoCcTaBiseT 8...15% /60/.

CnemyeT UMeTh B BUAY, UYTO TAPUPOBOYHBIE 3aBUCUMOCTH MeXOy Rm
U U, a TaKXKe MexXnay Rm u E4 MOXHO HCIIOTb30BaTh C JOCTATOYHOM
TOYHOCTBIO TOTBKO AJIsT onipeneneHust Rm 6€TOHOB, OJIsT KOTOPHIX
CTPOUJIMCH 9TH 3aBUCUMOCTHU. PacyeT MPOYHOCTHU IO TAPHUPOBOYHBIM
rpadukam, ¢popMyiaM u TabIHIlaM, IOJIYyYeHHBIM i1 0€TOHOB OPYTUX
COCTaBOB, MOXKET IIPUBECTU K 3HAYUTEJIbHBEIM OomInbKkaM. Bripouem, 3To
3aMeyYaHue KacaeTCs BCEX Hepa3pyIIAoINX METOIOB KOHTPOJIS
IIPOYHOCTU OETOHA.

[Tpu MCOBITAaHUU KOHCTPYKIIUY, U3TOTOBJIEHHLIX U3 OeTOHa
HEM3BECTHOI'0 COCTaBa, 3HAaYEeHUS U U Rm ONMpenensaioT Ha BEIPpe3aHHBIX
Ky0ax uiam KepHax. [Ipu 9TOM MPOYHOCTh O€TOHA B KOHCTPYKITHUSIX
PacCYUTHIBAIOT 110 hopMyIie

Rr= R c 4 2 1.48
m= Rm~(us/uc)~(gs/gc)”. . (1.48)
raoe Rm - cpegHsiss IPOYHOCTh OeTOHa B KyDax (KepHax);

U - CKOPOCTh YIbTPa3BYyKa Ha MCCIIEIyeMOM y4aCTKe KOHCTPYKIIUH;

Uc - CpedHsisi CKOPOCTh yIIbTPa3BYyKa B Ky0ax (KepHax);

gs - 00beMHEBIN BeC 0eTOHA B KOHCTPYKIINH;

Jdc - 00beMHBIN Bec OeTOHa B KybOax (KepHax). [Ipu pacueTe 1o
dopmyre (1.48) TOYHOCTH OIpeaeieHNus IPOYHOCTH OeTOHa
coctasnsgeT +20% /60/.

[Tpu ucnbiTaHUM 6€TOHA YIbTPAa3BYKOBLHIM UMITYILCHBIM METOLOM
HYKHO

cobmroaTh P yCIIOBUM:

1) BCe U3MeEepPEeHusd 0a3 IIPO3BYUYHNBAHUSA OOJI2ZKHEI OBITH BBITIOJTHEHEI C
TOYHOCTBIO OO0 1 MM;

2) HalIpaBJIEHHE ITPO3BYYNBAHUA JOJIZKHO OBITh IIEePIIeHOUKYJISAPHO K
YKJIaObIBA€MEBIM CJIOSAM 6€TOH8.,'

3) TOYKU IIPUIIOKEHUS IIYIIOB He MOJIXKHEI COBIAATh C
apMaTypHBIMU CTepxKHAMHU. CrienyeT u3beraThb mepecedyeHus
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HaIlpaBJIeHUS TPO3BYUYMBaHUS C apMaTypoil, o0COOEHHO IPU AUuaMeTpe
cTepxkHel 6osiee 8 MM /60/.

Ecnu cogepkaHue apMaTyphl B KOHCTPYKIUHU 0ojee 50 Kr/MS,
BIIUSTHHE apPMHUPOBAHUS Ha CKOPOCTh YIbTPA3BYKA YUYUTHIBAETCS
dbopmymnon

u=s(1-a/100)/t, (1.49)

T'oe d - BeJIM4YWHa IIOITPAaBKH, KOTOPad BBEIUUCIISAETCSH I1O0O Pe3yjibTaTaM
PaHee ITPOBEOEHHEIX OIIEITOB IIPU ITIOCTPOEHNU TapI/IpOBOtIHOfI KpI/IBOI';I,
%:

a=(us-up)100/us, (1.50)
3MeChb Us - CKOPOCTbB yIbTPa3ByKa B O€TOHE C apMaTypPOH;
Up - CKOPOCTB 3ByKa B OeToHe 0e3 apMaTypHI.

A.K. TpetbsskoB u A.M. ®unoHuaoB /60/ IpeaioXKuIu KpUBbie OJis
BBEIUUCJIEHUA TIOIIPABKHU a.

CnemyeT uMeTh B BUYy, UTO IIPU HAIIPSIKEHUSX B OeTOHE,
npesBbinammmx 30% npegena IPOYHOCTHA Ha CXKaTHe, 3a CUeT
o0pa30BaHUs MUKPOTPEIINH CKOPOCTh VJIbTPa3ByKa YMeHbIIaeTcs. B
cny4dae MPpUOIMKEHUS HATIPSIXKEeHUS K IIpefeity IIPOYHOCTU CHUXKEHUE
CKOPOCTH yJnbTpa3ByKa gocturaet 30...35%.

C 1esbio MOBHIIIIEHUS JOCTOBEPHOCTH yJILTPAa3ByKOBOTO
umnynbcHOoro metoga FO.C. Ypxymiues /60/ npeOioKui olleHuBaTh
ITPOYHOCTH 110 ABYM U TPEM YIbTPa3BYKOBLIM XapaKTepUCTUKaM. B
Ka4yeCTBe YIPYrol XapakKTepPUuCTUKHU OeToHa IMMPUHSATA CKOPOCTh
pacrnpocTpaHeHus yIbTPa3ByKa U UM AUHAMHUYECKUN MOOyJib
ynpyroctu Ed, a BI3KOITaCTUYeCKUe CBOMCTBa OeTOHa
XapaKTepu3yIoTcsd KO03GhOUIIMEeHTOM 3aTyXaHus 3ByKa a. [
omnmpeneieHuss d U3MEePSIOT aMIIJIUTYAY IIPOIIenInux yepe3 0eToH
MMITYJIbCOB ¥ BpeMs X 3aTyxaHus. B mpubope UM-4 umeeTcs
YCTPOMCTBO, yIIpolawiiee onpeneneHue KoadpduureHTa 3aTyxaHus d.

[TpuMeHeHUE YIILTPa3ByKOBOI'O0 UMIYJILCHOTO METOAa
IpegycMaTpUBaeT UCIIOIb30BaHUe NOCTAaTOYHO CJIOKHOM anlapaTyphl
¥ KBaJIM(PULUMPOBAHHBIX CIIEIINAJIMCTOB.
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C moMo1Ibio YIbTPa3ByKOBOTO UMITY/ILCHOT'O METOMIa MOXKHO
BBHISIBUTh BHYTPEHHUE OeheKTh KOHCTPYKUUU (IIYCTOTH, KaBEPHHI,
y4aCTKM C TOHUXKEHHOM IIJIOTHOCTHIO) U ONIPENENUTh ITyOUHY TPEINH.

YOapHulli Memod. MOITHOCTh yJIbTPa3BYKOBLIX KOJieOaHUM IpU
HMCIOJIb30BaHUU UMITYIbCHOTO METOMla HeJOCTaTOYHa IJIsI UCITbLITaHUS
KOHCTPYKLUM OOJBIIION OIWHBI, HAITPUMEDP JOPOKHBIX ¥ adPOIPOMHBIX
TIOKPBITUM, M HEKOTOPBIX APYTUX MACCUBHBIX COOPYXKeHuM. B aTux
cny4dasx MPUMEHSIeTCS YOapHBIM aKyCTUYECKUU MEeTOo.

OneHKa KadecTBa 0eTOHA IIPU MCIILITAHUY YOAaPHBIM METOOOM
OCHOBLIBAETCS Ha U3MEPEHUU CKOPOCTU PACIIPOCTPAHEHUS B HEM
ITPOAOJILHBIX BOJIH, BRI3BAHHBIX MEXaHUYECKUM ymapom. I1o
(u3myeckot CyIHOCTHA onpeneneHne Ry ymapHEIM MeTOOOM
AHAJIOTUYHO MMNOYJILCHOMY 1 0a3UpPyeTCs: Ha UCII0JIb30BaHUHU
3aBUCUMOCTH IIpefiesia MPOYHOCTU OEeTOHA Ha CXKaTUe OT CKOPOCTHU
pacIpocTpaHeHusT 3ByKOBBIX BOJIH B KOHCTPYKIIHUH.

YoapHBIM METOM COCTOUT B TOM, YTO II0 MCCJIEAYEMOM KOHCTPYKIIUHU
HAHOCUTCS yHap UJIM CePUs YOAPOB PYYHHIM JIN0OO0 3JIeKTPUYECKUE
MOIOTKOM. Ha ITOBepXHOCTH UCITBITHIBAEMOM KOHCTPYKIINHU
yCTaHaBIMBAIOT ITOCTIEAOBATEILHO Ha 3alaHHOM paccTossHuu (6a3e
“3MEepPeHUs) ABa 3BYKOIIPHEMHUKA. 3BYKOITPUEeMHUKU PACIIONATraloT
TakuM oOpa3om, yTOOk 6a3a n3MepeHus Obllla HE MEHEE YEThIPEX
TOJIIIIUH KOHCTPYKIIMK, @ PACCTOSTHHE OT IIEPBOT0 3BYKOIIPUEMHHUKA [0
MeCTa ygapa He IIPEBHIIIAN0 TPEX €€ TOJIIINH.

[TpUHSATHIN ITEPBLIM ITPUEMHUKOM 3BYKOBOM MMITYJIBC IIPEBpaIlaeTcs
B HEM B 3JIEKTPUUYECKUYN CUTHAJI, KOTOPHIY ITOCIIEe YCUTIEHUS BKII0YaeT
CIelaabHOE CYETHOE YCTPOMUCTBO. [JoMasI MO BTOPOTO
3BYKOIIPHEMHMKA, 3BYKOBasi BOJTHA IIpeBpalllaeTCs B 3JIEKTPUYECKUM
CUTHAaJI, KOTOPHIH BHIKJIIOYAET CUETHOE YCTPOUCTBO, QUKCUPYIOIIIEE
BpeMsI IIPOXOKIEHUSI 3ByKOBOTO UMITYJIbCa MEXKIYy OAByMS
3BYKOIIPUEMHUKAMU.

[TpouyHOCTb OE€TOHA OIPENENSSIOT Ha OCHOBAaHUU 3aBUCHUMOCTH I10
TAaPUPOBOYHOM KPUBOM HJIU 10 CHeUaIbHBIM TabnuiaM. IToCKOIbKY B
yIapHOM MEeTOoOe MPUMEHSIIOTCSI HU3KHe 3BYKOBEIE YAaCTOTHI, TOYHOCTD
M3MepPEeHUsT HeBLICOKA.

Paduomempuueckuii memood ucnvimaHus 6emoHa. OH TPUMEHSIETCS
OJIsT OTIpedesieHus IIJIOTHOCTH OeTOHA U BHISIBIEHUS eTo HedeKTos.
H3MepeHue MIOTHOCTH OETOHA OCYLIECTBISIETCS TaMMa-TydaMu,
PEHTTeHOBCKUMH JIy4aMHU, a BhIsIBIIeHUE OeeKTOB - raMMa-TydYaMHu.
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W CTOYHUKOM raMMa-Iyden SIBISIIOTCS €CTECTBEHHbBIE NN
MCKYCCTBEHHBIE PAiMOAKTUBHEIE BeIleCTBa. B TexHuKe Haubobliee
IIpUMEeHEeHNe HalllJI1 UCKYCCTBEHHBIE padl0aKTHUBHLIE BeIlleCTBa -
panroaKTHUBHBLIE N30TOIILI, IIOJTyYeHHBIE B pe3yIbTaTe AOePHBIX
peaxkiuuiu: Cs-137 u Co-60.

MHTEHCUBHOCTb TaMMa-Iy4del, IIPOHUKAOIINX Yepe3 UCCIeqyeMbIi
MaTepHuas, yMeHbIIaeTCs BCIEACTBUE IIPOLIECCOB (POTO3IEKTPUUECKOTO
TIOTJIOIIEHUSI, pacCesTHUS U 00pa30BaHUS MO3UTPOH-3JIEKTPOHHEIX MIap.
OcnabneHue U3Ty4eHUs TPU B3aUMOENUCTBUM €T0 C BEIIeCTBOM
ITPOUCXOOUT IO 3KCIOTEHIIUATPHOMY 3aKOHY:

Ji=Joe™ (1.51)

rae J] - 'HTeHCHUBHOCTD IIyYKa raMMa-Iydell IOocie IIPOX0XKIeHU
CJI0sI MaTepHaia TOJIINHOH [;

Jo - HayasbHAs MHTEHCUBHOCTh TaMMa-Iy4del;
m - Ko3pPUIIMEHT TUHENHOTO IIOTJIOIIEHNUS,
m=mg¢/r (1.52)
3[echb M¢- MaCCOBBIM KO3(DDUIITMEHT ociabIeHus;
I - IJIOTHOCTL MaTepuaia.

[T1oTHOCTB CTPOUTEJIBHBIX MaTepPHrajIOB MOZKHO HalTU METOA0OM
CKBO3HOT'O ITPOCBEYNBAHUA UJIN METOOOM PaCCedHUA.

[Tpu MeTode CKBO3HOTO MMPOCBEUYNBAHUS C OMHON CTOPOHBI
HCCIeyeMOoT0 9jJIeMeHTa yCTaHaBINBalOT UCTOYHUK raMMa-JIy4del, a C
OPYTOM - CYETYUK C IPpUOOpPOM [AJIsT pETUCTPALIMU YHCJla UMIIYIILCOB,
mpoieAmmnx yepe3 obpasell. [Ipy UCOBITAHUYN U3MEPSIIOT
MHTEHCUBHOCTh FaMMa-Iy4del ¥ TONIUHY | crnost 6eToHa.

Ecnu K KOHCTPYKIIUU BO3MOXKHO OOOUTU TOJIBKO C OOHOU CTOPOHEI,
IJIs1 OIpefesieHus IJIOTHOCTU IPUMEHSAI0T MEeTO pPacCessHus, IIpu
KOTOPOM MCTOYHUK U3JIyYEHUSA U CYETUYUK UMITYJIbCOB HAXOOATCS Y
OOHOU U TOU XK€ ITOBEPXHOCTU KOHCTPYKUUU. [IJIOTHOCTS MaTepuasa
HaXOOAT II0 TAPUPOBOYHOU KPUBOU J=f(r), KOTOpas CTPOUTCH I10
pe3ynbTaTaM UCHBITaHUS cepuu 00pa31ioB pa3MmepoM 500x500x250
MM.

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 79



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

I71s1 BEISIBJIEHUSI BHYTPEHHUX IedeKTOB OeToHA ITPUMEHSIOT
panuorpadudeckuit Metoq nedekTockomnuu. C OJHOM CTOPOHEBI
KOHCTPYKIMH YCTaHABINBAIOT UCTOUYHUK raMMa-JIy4el, a C IPyrou -
KaCCeTy C PEeHTTeHOBCKOM IIJIEHKOM. 3a KaCCeTou MoMeliaoT
3alIUTHHIM CBUHIIOBHEIM 3KpaH. CTeneHb ociabneHus Ty4dyen B
Pa3/IMYHBIX YaCTIX KOHCTPYKIIUU (PUKCUPYETCS Ha IIeHKe. TaKuM
CII0cO000M MOKHO OOHAPYKUTh ITyCTOTHI, KABEPHBI, MECTa C
ITOHUKEHHOU IIJIOTHOCTHI0. COBMECTHAasi CbeéMKa KOHCTPYKIIUU C TakK
Ha3bIBaeMBIMU gedeKTaMHU II03BOJISET OLEHUTh BIUSHIE U3MEHEHUS
TOJIIIUHEI Ha IIJIOTHOCTL 6eToHa. [Ipu paguorpadudeckomM MeTomne
medeKTocKonuu OeTOHA anlapaTypy pa3MenialoT TaKuM o0pa3oM,
4yTOOBI (P)OKYCHOE PaCCTOsIHHE OBLIJIO paBHO (MM MeHee) 4,5 ToJIIuHaM
oOpa3s1ia, HO He MeHbIIle JuaroHaau mjiaeHKu. [ nedeKToCKOIun
MOZKHO ITPUMEHSITh TaKXKe PEeHTreHOBCKHe nyuyu. OgHaKo Takoe
HCcegoBaHle BO3MOXKHO JIUIIb ITPY UCIIOJIb30BAHUH ITEPEHOCHBIX
PEHTTeHOBCKUX MPHUOOPOB.

Hepa3pywarmouw,ue memodvl ucc1e008aHUs1 apmMmamypbl 8
Jcere306emoHne

C mIoMoIIbI0 MAarHUTOMETPHYECKOTI'0 MEeTOoa MOXKHO OIIPeneTuTh
pacmosiokeHne U CeYeHre apMaTyPhl, pa3Mep 3alllUTHOTO CJI0S
OeToHa.

MarautoMeTpudyecKuii MmeToq oOCIemoBaHusI OCHOBAH Ha
B3aUMOIEUCTBUU MarHUTHOTO I10JI1 C BBEOEHHBIM B HET'O
deppoMarseTukoM (MeTaaIoM).

11 u3MepeHus TOJIIIUHEI 3alIUTHOTO CJI0sI 0€TOHA, OIIpenesIeHu s
OouaMeTpa apMaTyPHOTO CTEPKHSA NIPUMEHSIOT U3MEPUTEND 3alllUTHOTO
cnost U3C-2 unu U3C-3. ITpubop cobpaH Ha MMOIYyIIPOBOAHUKAX, UMEET
BeIHOCHOM 1mym. lIlyn npepcTaBisieT coboi IpeoOpa3oBaTerlb
TpaHCHOPMaTOPHOTO THUIIA, COCTOSIINYN U3 OABYX YacTel, B KaKI0u u3
KOTOPBIX BMOHTHPOBAHHI [JB€ MHOYKIIMOHHBIE KaTyIIKU. UHONKaTOpOM
nmpubopa CIyXKUT MUKpoaMmrepMmeTp M-24. ITutanue npubopa
OaTapeliHoe. [Tpu mepemelnieHNUH IIyIla 110 TOBEPXHOCTU KOHCTPYKIIUHT
Halu4dKhe MeTasla PUKCUPYEeTCS 0 MUHUMAJIbHOMY OTKJIOHEHUIO
CTPeNKHU aMIiepMeTpa. [ onpeneneHuss TOYHOTO
MEeCTOPAaCIOIOKEeHUSI apMaTyPHOT0 CTEPXKHS IIIYIIOM COBEPIIIAIOT
BO3BPATHO-IIOCTyIIaTeJIbHbIE OBUKEHHUS OO0 TeX IIOP, IOKa CTPeiKa He
IMOKaXkeT MaKCUMaJIbHOEe 3HaUeHNWe OTKJIIOHEHHU. DTO MOJI0XKEeHNe Ha
IIOBEPXHOCTU KOHCTPYKIIMU OTMeYdaloT PUCKOU. [lanee miyn
yCTaHaBIUBAIOT Ha PUCKY U II0 IMOKa3aTelsiM UHOMKaTOpa 3aluChBaOT
TOJIIIUHY 3allIUTHOTO CJI0s OeTOHA [JIs apMaTypPhl BCEX OUAMETPOB,
yKa3aHHBIX Ha €ro IIKaje. 3aTeM IOJ IIyIl IIOAKIaAbIBalOT IIPOKIIaaKy
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TONIMHOM 10 MM M CHOBa OIIPEenesisiOT TONMINHY 3alllUTHOTO CJI0S OIS
BCEX OUaMeTpPOB apMaTyphbl. UCKOMBIM OrUaMeTp HaxOOsT 110 TOu
IIKaJjie, Ha KOTOPOU MOJIOXKEeHNe CTPEIKU MHOUKaTopa (IIpu
IMOOKJIafKe) OyIeT COOTBETCTBOBATH TOJIIIHMHE 3AIIUTHOIO CJI0sI OeTOHA
C YY4€eTOM TOJIINHBI TPOKIagKH.

Hepa3pywarmuiue Mmemoodul UCNblMAdHUsI KAMEHHOU K/1a0Ku

[TpOoYHOCTE KAMEHHOU KJIaOKM 3aBUCUT OT IPOYHOCTU KaMHS U
pacTtBopa. [Ins onpeneneHus IIPOYHOCTH KUPIIUYA U3 MeXaHUYEeCKUX
IMPHUOOPOB, MPUMEHSIEMBIX OJIsI KOHTPOJIS IPOYHOCTH OeTOHa, MOXKHO
HCIIOJIb30BaTh T€, KOTOPhlE OCHOBAHHEI Ha U3MEPEHUM YIIPYTOTro
OTCKOKa yJapHHKa, B YaCTHOCTH ITpubop LleHTpanbHOU
skcrnepuMmeHnTanbHOM 0a3bl LIIHMMCK. ITpubopsl, OCHOBaHHBIE HA
IOJIyYEeHUM OTII€YaTKOB Ha IMOBEPXHOCTHU HUCIBITEHIBAEMOT0 0Opa3siia (B
TOM 4ucie 3TanoHHBI MOoIoTOK K.I1. KamikapoBa), ajisa Kupnuda
HEIIPUTOOHEI, TaK KaK €ro MOBEPXHOCTH IIPU yOape pa3pyllaeTcs U
pa3Mep oTmedaTKa Hellb3s 3apUKCHUPOBATh.

[TpoYyHOCTH pacTBOpa B IIIBaX MOXKHO OITPEOenuTh CKIIEPOMETPOM
CHO-2. IlpuHIIMO ero OelCTBUS TaKou XkKe, Kak u MoinoTka K.IT.
KalrkapoBa, HO BMECTO CTAJIbHOTO IIIapHuKa B HEM BCTPOEH CTaJIbHOM
ouck guMeTtpoM 20 MM 1 TonmuHON 1 MM. 10 COOTHOIIIEHUIO Pa3MepPOB
OoTIIeYyaTKa Ha PacTBOPE M Ha 3TaJIOHE C MCIOJIh30BaHUEM
TapUPOBOYHOU KpuBoM (puc. 1.19) HaxoOsT IPOYHOCTHL pacTBOpa.

B kuure /28/ yka3riBaeTCsI Ha BO3MOXKHOCTB OIIpeeIeHus
IIPOYHOCTHU KaMEHHBIX KJIafOK C IIOMOIIBIO UMITYJIbCUBHOTO
yJIbTPa3BYKOBOTO MeTofda. OgHaKO 3TO IIPEeACTaBIsIeTCSA CIOPHBIM.
Ilaxke B KJIafKe U3 OJIHOTEJIOT0 KUpnuya IIpU OTCYTCTBUU KaHAaJIOB
MMEIOTCSI BepTUKaIbHBIE IIIBHI, IIJIOXO 3alOJIHEHHBIE PACTBOPOM.
BnusiHue cTeneHu 3allOIHEHUSI BEePTUKAIbHBIX IIBOB PAaCTBOPOM Ha
IIPOYHOCTH KJIaJKM HEe3HAUYUTENIbHOE, B TO BpeMS KakK O
yIIbTPa3BYKOBHLIX BOJTH BEPTUKAaJIbHLIE IIIBHI SBISIOTCS OOIBIINM
npensaTcTBueM. Hanuuyre KaHaJIOB B CTE€HAX, Pa3HLIX BUOOB KUpOUYa
(ITOJTHOTEJNIOr0, IIYCTOTHOI'O CO CKBO3HBIMU U HECKBO3HBIMU ITyCTOTaMM)
IIPUBOOUT K CIIOKHOUM KapTUHE PacIpOCTpPaHEeHUs yJIbTPa3ByKOBBIX
BOJIH, YTO CTaABUT I10[] COMHEHNE BO3MOXKHOCTh OIIpeaeIeHus
IIPOYHOCTHU KJIaAOK YJIbTPa3BYKOBBIM UMITYJIbCHBIM METOHOM.

9TUM METOAOM MOKHO BBIIBUTH HaJIU4UYKEe KaHaJlOB U IIyCTOT B
KJlagKe, HauTHU IITyOUHY TPENIUH, OLIEHUTDh IIPOYHOCTb OTAETbHBIX
KaMHeH.
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Puc. 1.19 TapupoeouHasi Kpueasi 0151 onpedejieHusl
npoyHocmu, pacmeopa cksaepomempom CI-2:

1 - ussecmkoebwlili pacmeop; 2 - ueMeHMHO-U368eCMKO08bIl pacmeop; 3 -
ueMeHmMHbwIll pacmeop

H3mMepeHue pacnoi0iiceHusi u ce4yeHusl CKPbIMvbIX CMA/AbHBIX
KOHCMpPYKUuti

IIns1 onipenenieHus MECT PacCIOIOKEHUS CKPBITHIX CTaJIbHBIX
KOHCTPYKIHN U UX CEUYEHUS MPUMEHSIIOT MarHUTOMEeTPUYECKHEe
MEeTOMbl UcCcliemoBaHus. [I1s1 9ToM 1enu ciyxkaT npubdopst UMCM
(n3mepuTens ceueHusa MeTamna) MU-1 (MeTannouckKaTerb).

[TpuGop UCM coCTOUT U3 ABYX reHepaTOPOB BEICOKOM YaCTOTHI,
YCHUIIUTENISA-OTPAaHUYUTESA, BTOPOTO0 OTPaHUYUTEIbHOTO KacKapa,
o hepeHIupPYyIoIIero KOHTypa u uHaukatopa. C mepBbeIM
reHepaTopoM COeOVHEH BHIHOCHOMU Iyll. BTOpou reHepaTop SABIsETCS
3TaJIOHHBIM. MHOUKATOPOM CIIyKHUT MUKpoamrepMmeTp M-24. IIpu
IIOMCKe CKPBITOTO MeTasljla IIyIl TepeMeIlaloT B IBYX B3aUMHO
NIepHIeHOUKYISAPHBIX HallpaBJIeHUAX Ha PaCCTOSAHUU S...7 CM OT
TIOBEPXHOCTU KOHCTPYKIIMU. Hanuuue meTasnima oOHapyKUBaAETCS II0
OTKJIOHEHUIO CTPEJIKU MHOAMKaTopa. [lJig onpeneeHuss TOYHOI0 MecTa
HaXO0XKIOEeHHUs MeTaJlljia IIyIIOM COBEepPIIal0T BO3BPaTHO-IOCTyIaTeIbHEIE
OBUKEHUS 0O MaKCUMAaJIbHOTO OTKJIIOHEHUS CTPEIKHU
MUuKpoaMmnepMmerpa. [TooxkeHnue MeTassia OTMe4YalOT PUCKOU Ha
IIOBEPXHOCTU KOHCTPYKIUMU. [IpsiMasi coeguHSIOIIAas PUCKHU Ha KOHIIaX
KOHCTPYKIIUY, TPeACcTaBiIsieT COO0M MPOEKIINIO OCU CTAaJIbHOM OalKu Ha
IIJIOCKOCTh KOHCTPYKIIMHU. [IJI oIIpefieIeHus: CeUeHUs CTaJIbHOM OasiKu
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¥ PACCTOSTHUS OT OaJIKU OO ITOBEPXHOCTY KOHCTPYKIMU Ha MOABUXKHYIO
IIJIaHKY IIyIla yCTaHaBIUBAIOT 3TAJIOHHBIM OPYCOK TOJIIUHOM 2,5 CM.
[TonydyeHHBIE TTOKa3aTeNMy (63 TONIIUHLI 9TaJIOHHOTO OpyCcKa)
3amuUCHIBAIOT B XKYypHaJl, 1o Tabmulle, paclojioXXeHHON Ha BHYTPEHHEU
CTOPOHE KPHIIIKY ITpubopa, HaxoOsaT HoMep Ipoduns 6anku.
PaccTossHHE OT ITOBEPXHOCTH KOHCTPYKLUU [0 OaIK¥ BBEIYUCIISIOT I10

dbopmyne
a=1-b (1.53)
rae [ - 9TaJlOHHOE PACCTOSTHUE, MM, OmnpepesnsieMoe 1o Tabnulie;
b - moka3aHus IO IIKaJie TOABUKHOM CUCTEMBI, MM.

[t rpy0oTo OnpefeneHuss HaJIu4yus U PacIlOIOXKEHUsS B
KOHCTPYKLHUSAX CTaJIbHBIX 3JIEMEHTOB IPUMEHSAIOT METaJJIOUCKATE b
MMU-1. UagukaTopoM MHU-1 cnyxkuT nuHamMuk. Cxema cobOpaHa Ha
MoTynpoBogHuKax. B ocHoBy MU-1 monoxkeHa cxeMa nmpubopa MICM.
[Tpu nmpubnuxenun MU-1 K MeTasnny 3BYyK B AUHAMUKE MEHSET
TOHAJILHOCTD, IIPHU MaKCUMaJIbHOM IIPUOTUKEHUU 3BYK CPHIBAETCS.
Pamky npu6opa BegyT Ha paccTosgsHuu 10...15 cM OT MOBEPXHOCTHU
KOHCTPYKIIHH.

Onpedes1eHue npoyHocmMu dpeesecuHbul

B3siTre 006pa3110B OpeBECUHHI [IJIS1 UCTIBITAHNM, KaK ITPaBUJIO,
HEBO3MOXKHO 0€3 HaHeCeHHUs 3HAaYUTEIbHOrO ylepba OepeBIHHBIM
KOHCTPYKITASIM.

OnucaHHbBIE B TEXHUYECKOU NTUTEPaType Hepa3pyllawliyie CII0CO0k
HUCIILITAaHUSA OPEBECUHEI (OTHECTPEJIbHBIN, 110 IPOLEHTY II030HEN
OPEBECUHHBI U C IIOMOIIBIO creluanbHoro npubdopa LITTHC)
TPYOHOUCIIOTHUMEI M MaJlOHAe>KHHI.

B nuTepaTypHBIX UCTOYHUKAX HET HaHHBIX 00 M3MEeHEeHUHU
ITPOYHOCTHHIX CBOMCTB APEBECUHEI C €€ BO3PaCTOM ITPU Pa3InYHbBIX
YCJIOBUSIX 9KCIIJIyaTauuu. [Ipu o06crenoBaHUY OepeBIHHBIX
KOHCTPYKIHY ITPOYHOCTh IPEBECUHBI OOLIYHO HE OIIPEHeaioT, a
OCHOBHO€ BHUMaHUE yOeJISIOT BhISIBIEHUIO Ne(eKTOB KOHCTPYKIIUHA.

OnpedesieHue 8/1a’CHOCMU Mamepuad/id Cmpoume /fbHbIX
KOHCMpPYKUuti

BnaxxHocTb, %, 10 Macce 6eToOHa U OPYTUX KaMHEBUIHBIX
MaTepHaaoB HaXOOAaT 1o hopmyJie
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w=(mhn-mqd)100/md (1.54)
rae mp - Macca oOpasiia BO BJIaXXKHOM COCTOSTHUY;
md - Macca oOpa3slia, BEICYIIEHHOI'0 OO0 IIOCTOSIHHOT'O Beca.

BrnaxxHoCTh 6€TOHA ¥ KaMHS MOXKHO OIIPeeIuTh HEeHNTPOHHBIM
MeTonoM. HelTpOHHBINM MEeTOM MCCIIeIOBaHUS BJIaXKHOCTH MaTepuaa
OCHOBAH Ha 3aMe[JIeHuH OLICTPHIX HEUTPOHOB Ha JIETKUX SAPaX, B
IIEPBYIO OUepenp Ha sapax Bogopoaa. XapaKTEePUCTUKOU CTEIeHU
3aMe[JIeH!sI HEUTPOHOB SIBJISETCS JIOTapUPMUUYECKUU TeKPEMEHT
3aTyxXxaHus aHepruu. HanOombmiuM: JeKpeMeHTOM 3aTyXaHUs IIpu
MUHUMAaJbHOM YHCJIe CTOJIKHOBEHHUY 00JlagaeT BOOOPOMI 1
COOTBETCTBEHHO Bofa. YHCI0 3aMeiJIEHHLIX HEUTPOHOB IIOCIIE
IIpoxoaa OLICTPHEIX HEUTPOHOB Yepe3 MaTepuaa eCTh PyHKITUS
BJIa’KHOCTH MaTepHuasa (B TOM ciaydae, KOroa BOOOpPOJ He BXOOUT B
XUMHUYECKHUU COCTaB MaTepuarsna).

B koMmrIiiekT AllllapaTyPHI OJIA HGfITpOHHOI"O MeTOda U3MepeHusd
BJIa2KHOCTH BXOOAT OATHYUK WU CHETHO-3alIOMHUHAIOIIIEE YCTpOI;ICTBO.

IHaT4WK B 3aBUCUMOCTHU OT 1LI€JIN UCCJIeOdOBaHUS U YCJ'IOBI/IfI
HUCIIBITAHUA MOZKET paGOTaTB II0 CXeMe paCCedHUud UJIN I10 CXeMe
CKBO3HOT'O ITPOCBEYNBAHUA.

[719 M3MepeHus BIaXKHOCTU OPEBECUHBI IPUMEHSIOT 3JIEKTPOHHBIN
Bnaromep OB-2m. ITpunIiun gectBus npubdopa IB-2M ocHOBaH Ha
3aBUCHUMOCTH 3JIEKTPOIIPOBOJTHOCTH OPEBECUHEI OT €€ BJIaXKHOCTH.
[Tpubop cocTouT U3 IIyIa U Ipeobpa3oBaTtensi. Ha mogmuama3oHe
7...22% BraxxHOCTHU ITPuOOP IIpecTaBiIsieT coO0M JITaMIIOBLI OMMET],
Ha nogpuana3oHe 20...60% - MarHuTO3JIEKTPUYECKUU OMMeTp. UTriisl
IIIyTla BOH3AIOT B IPEeBECUHY TaK, YTOOBI OHM pacIiojlarajiich BOOJIb
BOJIOKOH. [Toka3aHue npubopa COOTBETCTBYET BIa’KHOCTU COCHBI. [IIst
OPYTUX ITOPOI APEBECUHBI UMEIOTCS TePEBOAHBIE TaOIHUIIHL.
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I'maBa 2. IIOBEPOYHDbIE
PACYHETbDI 9JIEMEHTOB
KOHCTPYKIINMA IIPHA
TEXHUYECKOM
OBC/IEHOBAHHUHA

Ha ocHOBaHMY MHGOPMAIINH, IOJIyYeHHON MPU TeXHUYECKOM
o0cemoBaHUH, IOATOTABINBAIOTCS UCXOOHEIE MaHHbBIE OIS
IIOBEPOYHOT0 pacyeTa KOHCTPYKIINK. [I7IsT TOBEPOYHOT0 pacuyeTra

HGOGXOJII/IMO YCTaHOBHUTE PAaCYETHEBIE CXE€MHEI 3JaHUA U COOPY2KEeHHNA B

[1€JIOM U OTHEeJIbHBIX KOHCTPYKTUBHEIX 3JIEMEHTOB, OIIPENEIUTD
pacyeTHBIE Harpy3KH, pacyeTHbIE COIIPOTUBJIEHUSI MaTepUasos,
YSICHUTB BIIMSAHME Ha 3KCIJIyaTallMOHHBIE CBOMCTBA KOHCTPYKIIUU
BBHISIBJIEHHBIX Te(EeKTOB, IIPOU3BECTH pPacyeT NPOYHOCTH, a B
HEKOTOPHIX CIy4asx - M pacdeT o gedhopMalusiM U
TPELIUHOCTOUKOCTH.

2.1 OnpeneneHue paCy4yeTHBIX HAIrPy30K

[TocTosiHHBIE HAarpy3KH OT COOCTBEHHOTO BeCa CTPOUTEIILHBIX
KOHCTPYKILUM YCTaHaBIMUBAIOT 110 pabouyuM dyepTekaM UJIU 110
pe3ynbTaTaM 00MepOB C yueToM K03¢hGUIIMEeHTOB HageKHOCTH I10
Harpy3ke ¢f, B3aThIX U3 HopwMm /67/.

[TocTosTHHAs Harpy3Ka OT Beca IIePEeKPHITUH (IOKPBHITHUH)
IIPUHUMAaETCS 10 pe3yabTaTaM BCKPBITUS I10Jia (KPOBIIH) C

oIpenesyieHrneM TOJIIMKUHBI KazXKOO0TI'0O CJIoA U IIJIOTHOCTH MaTepHualla.

Ecnu pa3genuTs CI0U I10J1a UJIW KPOBJIM HE yOaeTCsl, BCKPLIBAIOT
y4yacTku momaaeio 0,25 unu 0,5 M“ ¥ B3BELINBAIOT COOEPKUMOE
KaXX[o0ro y4acTKa.

Pe3ynbTaThl BCKPHITUM 00pabaThIiBaloOT 110 GopMyie

gﬂ = gmi ﬁﬁ'qf&&’
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I'oe dn - HOpMaTHUBHOE 3HAYE€HHE HAl'PY3KH;

gm - cpenHee apudMeTHYECKOe 3HaYeHNe Harpy3KH;

i
Jn = Z- gi’{h
El; (2.2)
n - 4ucjao o0pas31oB (He MeHee TISTH);
Sq - CpefHee KBafipaTUYHOe OTKIOHEHUE Pe3y/IbTaToOB
B3BEIITNBAHUS,
z z
Sg' = Z(gg - gm) ‘f(ﬂ_ jl':l
= (2.3)

t - KoapbUuIMEeHT, 3aBUCSIIINYN OT KOJIMYeCcTBa 00Pa31ioB U
omnpepesnseMbId mo Tabm. 2.1.

Taonuma 2.1

Ko3¢gpuuuenm t 015 onpedesrieHusi dosepume 1bHbIX

uHmepeaios
Yucmo o6pa3iion t Ywucio 06pa3ios t
5 2,13 15 1,76
6 2,02 20 1,73
7 1,94 25 1,71
8 1,89 30 1,70
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Yucmo o6pas31ioB t Yucmo 06pa3ios t
9 1,86 40 1,68
12 1,80 50 u G6omee 1,67

B dopmynax (2.2) u (2.3) gi - Bec i-Toro obpa3iia.

ITocTOsTHHEIE HAaTrPy3KH OT CTAIIMOHAPHO YCTAHOBIIEHHOTO
o0opymoBaHus, TPyOOIIPOBOMIOB U arperaToB HaXOsAT 110 MaCIOPTHLIM
OAaHHBLIM WX pabouyuM yepTezxkaM; KOdDOUIIMEeHT HaTeKHOCTH I10
Harpy3Ke gf IpX 3TOM IPUHUMAIOT PaBHEIM eIUHUIE.

HopmaTuBHOE 3Ha4YeHHE aTMOC(HEPHBIX Harpy30K BEIYUCIISIOT Ha
OCHOBAHHUH OAHHBLIX ['OCKOMTHUOpOMETa C y4eTOM (paKTUUYeCKOuU
OpHEeHTalluU M B3aMMHOT'0O PaCIOIOKeHUS 3TaHUM Ha MeCTe.
ITommyckaeTcs onpenensaTb aTMochepHble Harpy3ku mo Hopmawm /67/.

B psape cnydaeB IOSIBIsIETCSI HEOOXOAMMOCTD B YCTAHOBIIEHUU
(pakTHYECKOM CHETOBOU HArpy3Ku, OEUCTBYIOIIEN Ha KOHCTPYKIIUIO.
II71s1 3TOM 11eJTU UCIIONB3YIOT CHEeToMep BecoBoi BC-43. ITpubop
COCTOUT U3 LMINHApPA Ijouange 50 CM2, BBICOTOU 60 CM ¥ pHIYazKHBIX
BeCOB. llunuHap, Bpaias, IOorpyKaiT B CHETOBOU IOKPOB U
OIIpedeNsaT ero BeC CO CHEeroM. 3Has BeC IIyCTOTO IIUJIMHAPA, HaXO0OAT
BeC CHera B HeM. [1o mKase Ha MUINHAPE YCTaHaBIUBAIOT TOJIIIUHY
CHEroBOT0 MOKpoBa. [To 06bemMy CHera B IIUIMHAPE U €T0 BECY
BBIYMCIISIIOT 0ObEMHBIN BEC CHETOBOTO MOKpPoBa. O6paboTKy
pe3ynbTaToB OIIpenesieHNsI CHErOBOM HArPy3KU IPOU3BOOAT 110

dopmynawm (2.1)...(2.3).

2.2. OnpeneseHue pacyeTHbBIX
COIIPOTHBJ/IEHHH MaTepPHaJIOB
KOHCTPYKIIHH

PacyeTHBIE XapaKTEPHUCTUKHU T'PYHTOB OCHOBaHUS (GYHOAMEHTOB
OTIPEMENIAIOT II0 pe3yabTaTaM HHKEHEPHO-Te0TIOTUYEeCKUX
o0ceoBaHUY C yYeTOM mojioxkeHuu Hopwm /61/.

2.2.1. Onpedenenue pacyemHbix conpomue/ieHulu 6emoHa
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PacueTHbIe XapaKTePUCTHUKH O€TOHA IIPHU IIPOBEIEHNN II0BEPOUHBIX
pacueToB HaxomsaT 1o Hopmam /63/ ncxons u3 3HaAUEHUH
HOPMATHUBHEIX COITPOTUBIEHUH, IIOJIYUEHHBIX IPH UCILITAHUHN
o0Opa3110B O0eTOHA MJIM Hepa3pyHUIalIIUMI MEeTOOaMHU.

[Tpu HaIUYUK OJAaHHBIX O MMPOYHOCTH OETOHA B OTHOEIbHBIX yYaCTKaX
(He MeHe TSITH) MOXKHO OIIEHUTh IMPOYHOCTh O€TOHA Ha OCHOBE
CTAaTUCTHUYECKUX MeTOonoB. HopMaTuBHOE 3HaYeHNEe KyOUKOBOM
ITPOYHOCTH B 3TOM CJIydae BEIYUCIISIOT 10 ¢hopMyJie

Rn=Rm-bsR, (2.4)

rame Rm - cpeHee 3Ha4YeHNe KyOMKOBOM MPOYHOCTH, ITOJTYYEeHHOE
IIPU UCIIBITAaHUSX,

R,=ZRf

; (2.5)

b - koadhpuireHT, ONIpenensieMblli U3 BEIPAKEeHUS

= 1,641+ 1,282 - 1,5m) (2.6)

SR - CpegHee KBadpaTHu4YHO€ OTKIJIOHEHHNE PEe3yJIbTaTOB UCIILITAHUH,

sp= (2R~ R Aa-1)
=7 (27)

B pacueTrax BBOOAT TakKXkKe KO3(DUIIMEHTHl YCII0BUY pabOTH OE€TOHA,
npuBeneHHsle B Hopmax /63/.

Ecnu nuMeloTcs HOKyMeHTallbHbIe MaHHbIe 00 UCIBITaHUU OETOHHBIX
KyOOB ITPU CTPOUTEBCTBE 3[TaHUS UJIU COOPYKEHUS, TO HOPMaTUBHOE
3HaYeHne KyOMKOBOM MPOYHOCTH MOXKHO BHIYUCIIUTE IO popMyIie
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Rn=0,8Rmai, (2.8)

rae aj - MaciTaOHbIM KO3¢hGUIMeHT, paBHbIHM 1,05, yYUTHIBAIOLINH,
4TO IPU NIPOEKTUPOBAHUU KOHCTPYKLUY I10 HOPMaM, OEeUCTBYIOIIUM 10
CHull II-21-75, B KauecTBe CTaHOAapPTHOI0 o0pas3Iia IIPUHUMAJIHUCh
KyObI ¢ pa3aMepom rpadu 200 MM, OJit KOHCTPYKIIUH,
3aIpOeKTUPOBaHHLIX ocse Beixoga CHull 11-21-75 aj=1.

B 3aBUCHMMOCTH OT IIOJIy4YE€HHOT0 3Ha4yeHus Rn (YCII0OBHOIO Kijiacca
0eToHa) IIyTeM MHTEPIOIANU 1o Tabnunam Hopwm /63/ onipenensior
pacyeTHOe CONpPOTUBIIeHue 6eToHa Rp (IpU3MEHHYIO ITPOYHOCTh).

2.2.2. OnpedeeHue pacyemHsbiX CONPOMuUE/ieHUll apMamypHbIX
cmainet

Ecnu onpepeneHue Kjiacca apMaTyphl IPOU3BOAUIIOCH 10 JaHHBIM
IIPOEKTa, TO HOPpMaTUBHOE COIIPOTUBJIEHUE apMaTypPHOU CcTanu Rsn
ycTaHaBnuBaroT 1o Hopmawm /63/. [Ipu 3TOM AJisi IPOBOJIOYHOU
IrJIafiKOM apMaTypHOU CTaiu Kjlacca B-1 HopMaTuUBHOE COIPOTUBJIEHUE
IIPUHUMAIOT TAKUM JXKe, KakK [Jisd apMaTypHOU cTajiu Kiacca Bp-1.

PacueTHOe COIPOTHUBIIEHHE apMaTypPhl PacTSIXKeHUI0 Rs ONIpenesnsioT
no Hopmawm /63/ 1o KjlacCy apMaTypPHOU CTallu.

Ecnu npoBOOUINCEH UCIILITAHUS apMaTyPHOU CTaJid, TO HOPpMaTUBHOE
3Ha4UeHHUe IIpeaesia TEKy4eCTH II0JIy4aloT IIyTeM HOeJIeHUsI CPeqHEero
3HaYeHUsd npeneia TeKy4decTu (pu3ndeCcKoro uid yCIOBHOTO) Ha
KoadppuimenTr: 1,1 - ons kKmaccoB A-I, A-II, A-IIT A-I1Is, AT-III; 1,2 -
OJIs1 OPYTHUX KJIaCCOB apMaTypPHOU CTasu. [Ipu 3TOM HOIy4YeHHbIE
HOPMaTHBHBIE 3HAYEHUS Ipefesia TEKy4eCTU He OOJI2KHBI ITPEBHINIATh
ycTaHOBJIeHHBIX HopMamu /63/ 3HaYeHUU I UCCIIeqyeMbIX KJIaCCOB
CTaJIu.

[Tpu OTCYTCTBUU MPOEKTA U HEBO3MOXKHOCTU 0TOOpPa 00pas31ioB
OOIyCKaeTCs Ha3HadyaTh PaCYEeTHOE COIPOTUBIIEHUE apMaTypPHOU
CTaJii B 3aBUCHUMOCTH OT ee nmpoduns. B CupaBounuke /50/
PEKOMEHyeTCS B 9TOM CJiydae [Jisd IJIafKou ropsiyeKaTaHou
apMaTypHOU cTanu npuHumath Rs=155 Mlla gns apMaTypHOU cTanu
[IEPUOONYECKOTO0 ITPOduss mpu npodusie mo BUHTOBOU INHUM (T.€.
Kiacca A-II) Rs=245 MIla u gns npodusis «elo4kou» (T.e. Kjlacca
A-III) Rs=295 MIla. OgHakKO 5TH 3HAYEHUS PaCUYETHBIX
CONPOTHUBJIEHUHU CTAJId IPEACTABISAIOTCS CUIBPHO 3aHUXKEHHBIMHU, €CJIU
y4eCThb, UYTO [OJIs apMaTypHOU cTanu Kiacca A-I Rg=230 Mlla, nnsa
apmaTtypHou ctanu Kiacca A-II Rs=280 MIla u g apMaTypHOU CTajlu
Kytacca A-III Rs=340 MIIa. PacueTHOE COIPOTUBJIEHHUE PACTIXKEHUIO
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Rs=155 MIla uenecoob6pa3Ho NPUHUMAThH [AJIsT KOHCTPYKIIUH,
apMUPOBaHHBIX I'JIafKOU ropssyeKaTaHOU CTaJibl0, U3TOTOBJIEHHEIX [0
Beixoma CHull II-B-1.62. PacueTHOE CONIPOTUBJIEHNE apMaTypPHBIX
CTajieu cXKaTui Rsc, KpOMe apMaTypHOU cTanu Kiacca A-IIIs,
MIPUHUMAKT PaBHBIM PaCY€THOMY COIIPOTUBJIEHUIO apMaTypPHBIX
cTasnel pacTsaxkeHUio Rs, HO He 60jlee 3HaUYEeHUM, YKa3aHHBIX B Hopmax

/163/.

PacueTHOe conpoTuBJIeHHEe apMaTypPHOU cTalu Kiacca A-I118
cxkaTtuio onpepensatoT mo Hopmawm /63/. PacueTHOE COIPOTUBIIEHUE
IIOTIePEeYHOU apMaTyphl IPU pacyeTe M0 IOoIIepedyHou cuie Rsy,
npuHuMaloT paBHBEIM 0,8 Rs. B pacueTax BBOOST TaKXe
K03 GUITMEHTH YCIIOBUY PaboThI, apMaTyphl, IpuBeneHHbIe B HopMax

/163/.

2.2.3. OnpedesieHue pacyemHbubix cOnNpomue/ieHuli KaMeHHOoll
K/1adKu

PacyeTHOe cOonpoTHUBIIEHUE KaMEHHOU KJIaAKU OIPEeNesIsatoT 10
Hopmawm /64/ B 3aBUCHMOCTH OT IIPOYHOCTU KaMHs U PacTBOpa,
YCTAQHOBJIEHHOU IIPU UX UCHBITAHUU Pa3pyLIaIIUM N
Hepa3pyllamlliyuM MeTOLOM.

2.2.4. OnpedesneHue pacdemHbix CONpPomMue/ieHuUll cma/au e
CMa1bHbIX KOHCMPYKUUsIX

HopMmaTuBHBIE 3Ha4YE€HUS IIpefesia TEKy4eCTH UM BPEMEHHOTO
COIIPOTUBJIEHUS CTAJIM II0 pe3yabTaTaM CTaTUCTUYECKOU 00paboTKHU
OAaHHBLIX UCOBITAHNN 00pa31I0B ONpenensioT mo dopmyre (2.4).

[lonydyeHHBIE JaHHEIE IIpefesia TEKy4YeCTU U BpEeMEHHBIX
COIIPOTHUBJIEHUY He OOJIKHEI IIPEBHIIIAT, 3HAUEHUY, YCTAHOBJIEHHEIX
I'OCT, mericTBOBABILUMMU B IIEPUOJ BHIIIJIAaBKU UCCIIE€AyEeMOU CTaJIu.

B npunoxenun 14 npuBeneHbl 3HaUeHUSI BPEMEHHOT O
COIIPOTUBJIEHUS U IIpefesia TEKy4YeCTH MajloyTJIePOAUCTOM CTally,
BoeIIaBaaBieiica B CCCP B 1931...1980 rrT.

PacueTHbIE CONIPOTUBIIEHU CTANU Ry HaXoOsAT MyTeM [eIeHUs
HOPMAaTHBHEIX 3HaYEHUN IIpeferia TeKy4eCcTh Ryn Ha KosbPuuueHT
HaJeXXHOCTH 10 MaTepuainy gm, KOTOPHIU IPUHUMAIOT: OJIs
KOHCTPYKILWW, U3TOTOBJIEHHEIX 00 1932 I., ¥ O/1d cTaneu, y KOTOPHIX
[I0JIy4EeHHbIEe IPU UCHBITAHUAX 3HAaUYEHUS IIpefejia TeEKy4eCTU HUXKe
215 MlIla, - 1,2; oig KOHCTPYKLMM, U3TOTOBJIEHHEIX B 1932...1982 rr., -
1,1 gna craneu c npenenoM Tekydectu Huxe 380 MIla u 1,15 gna
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CTajieu C npepesioM TekKydecTd Boillle 380 MIla; o1t KOHCTPYKLIUY,
M3rOTOBIEHHBIX ITocye 1982 r., - mo Hopmawm /65/.

II71s1 371eMEeHTOB KOHCTPYKIINHM, UMEIOIINX KOPPO3UNHBINA U3HOC C
rmotepen 6osee 25% mIoMIagM MOIEPEYHOT0 CeYEeHUS UIU OCTATOUYHYIO
II0CJIe KOPPO3UHU TOJNIIUHY 5 MM U MeHee, paCuieTHHIE COIPOTUBJIEHUS
YMHOZKAIOT Ha KO3QDUILIMEHT g4 MPpUHUMaeMbI paBHBIM 0,95 mis
cnaboarpeccuBHbIx, 0,9 nist cpengHearpeccuBHbix 1 0,85 mns
CUIbHOArPECCUBHBIX CPE[.

PacuyeTHBIE COIPOTUBIIEHUSI CBaPHBEIX COeNUHEHNN Ha3HavarT C
y4eTOM MapKH CTajlk, CBAPOYHEIX MaTepPUasioB, BULOB CBAPKHY,
II0JIOJKEHUS IIIBOB U CIOCOO0B KOHTPOJISA, UCIIONb3Yys YKa3aHus HopMm
/65/. TIpy OTCYTCTBUHU 3TUX OAHHBIX [JIsI YIJIOBHIX IIIBOB MOXKHO
IIPUHATH, YTO HOPMATHUBHOE 3HAYEHNE BPEMEHHOT'0 COIIPOTUBIICHUS
MeTaslla IIBOB Ryyn paBHO HOPMATUBHOMY 3HAa4YE€HHUIO BPEMEHHOI'0
COIIPOTUBJIEHHUS CTalIU dJIeMeHTa Ryn KOsbPUIIMeHT Hafle2KHOCTHU 110
MaTepuaiy msa gwm=1,25, koappunuents b=0,7 u b= 1,0,
K03(duimeHT ycaoBui paboTsl KOHCTPYKIUHU gc=0,8; O paCTIHYTEIX
CTHIKOBBHIX IIIBOB PaCY€THOE COIIPOTHUBIIEHHE MeTasljla IIBa [0 IIpeaesy
TeKy4ecTd Rwy=0,55 Ry It KOHCTPYKIIMY, U3TOTOBJIEHHEIX N0 1972
r., 1 Rwy=0,85 Ry 01 KOHCTPYKIIAY, U3TOTOBJIEHHEIX IToce 1972 r.

/50/.

PacuyeTHOE COIPOTHUBIIEHHE Cpe3y Rps ' pacTsakeHno Rpt GOITOB, a
TaKXKe CXKaTHUIO 3JIEMEHTOB, COefUHEHHBIX 00ITaMu, Rpp ONpenessiioT
mo Hopmam /65/. Eciu Kimacc MPOYHOCTH OOJITOB YCTAHOBUTD
HEBO3MOIXKHO, TO paCYeTHOE COIIPOTUBJIEHUE IPUHUMAIOT KakK 11
00JITOB KJ1acca IIPOYHOCTH 4,6 IpY pacyueTe Ha cpe3 U Kjlacca
MIPOYHOCTHU 4,8 nIpu pacyeTe Ha pacTsaxeHue /50/.

2.2.5. OnpedesieHue pacyemHbubix conpomue/ieHull odpeeecuHbsl

B cBSI3U C OTCYTCTBUEM JaHHBIX 00 U3MEHEHUU ITPOYHOCTHU
OpEeBECUHBI BO BPEMEHHU pacyeTHhIE COIPOTUBJIEHUS OIPEBECUHEI B
[1eJIOM KOHCTPYKIIMM UJIN €€ YacTel, He MOpPaXKeHHBIX THUJIbIO,
npuHuUMaloT 1o Hopmawm /66/, KakK Ojisi HOBOM OApeBeCUHEIL. [Ipu
IIOBEPXHOCTHOM pa3pyIIeHUN OPEeBECUHBI THUJIBIO Pa3MepPhl CEeYeHU
OEepPEeBSIHHBIX 3JIEMEHTOB YMEHBIIAIOT Ha TOJIIIUHY CJI0s, IOPaKeHHOT 0
THUJIBIO.

Ecnu mpou3BOOUIUCEH UCITBLITAHUS IIPOYHOCTU OIPEBECUHBI
pa3pyIlIanIuM UM HePa3pyIIaolIiiM MeTOIaMu, TO PpacyeTHOe
COIIPOTUBIIEHUE IPEBECUHEBI IPUHUMAETCS 10 JaHHBIM WCITBITAHUM C
00paboTKOM pe3ynbTaToB I10 dopmyne (2.4). [Ipu 3TOM NOTy4YeHHbIE
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3HAYEeHHUd PaCYEeTHBIX COHpOTI/IBHeHI/Iﬁ He OOJIZKHBI ITPEBHIIIIATh
PaCdeTHBI€ COIIPDOTUBIIEHUA OPEBECHUHEI, ITPEOyCMOTPEHHEIE HOpMaMI/I

/166/.

2.3. PacueT NpOYHOCTH KOHCTPYKIITHHA

Hecy1ias crmoco6HOCTh 00CIeyeMbIX KOHCTPYKIIUM
paccuuThHIBaeTCs 1o HopMaM MpOeKTUPOBAHUS CTPOUTEIIbHBIX
KOHCTpyKLuu /61...66/.

XKeneszobeToHHBIE, 0ETOHHBIE M KAMEHHBIE KOHCTPYKILINH, HE
“MelolIre TPeIluH, KaBepPH U pakKoBUH /50/, MOKHO HEe YCUJIUBATA,
ecqiu co0JIofaeTcs yCcioBue

F£Dnoy (2.8)

roe F - dakTHyecKoe UIu MpeanojaraeMoe IpoeKToM
PEKOHCTPYKLIMU pacyeTHOEe yCUIue, OeUCTBYIOIEEe B CEYEHUN
KOHCTPYKIIUY, C YY€TOM BIUSHUS BBISIBIIEHHBIX 1e(EKTOB
M3TOTOBIIEHUSI M MOHTAXa;

@ - Hecymlasi CHOCOOHOCTh CeYeHUsT KOHCTPYKILIMH, TTOJCYUTAHHAS I10
CYIIECTBYIOIIMM HOpMaM ITPOEKTUPOBAHUS C YYETOM YCTaHOBJIEHHBIX
pacyYeTHBIX COIPOTUBJIEHUN, MaTEPUAJIOB U BHISIBIEHHBIX 1e(eKTOB
KOHCTPYKIIUY;

Nov - KO3QPUIIMEHT OOMyCTUMOM IIePerpy3Ku, paBHBIN O
Kene300eTOHHBIX KOHCTPYKIMY 1,1, a Ojist KaMeHHBIX 1 0@ TOHHBIX
KOHCTpyKUuu 1,15.

CTanbHbIe U IePeBSIHHBIE KOHCTPYKIIMY HE0OXOOUMO YCHUITUBATh,
ecnu F>Q,

[Ipu pacyeTax IO BTOPOU I'PyIIie IMIpeneibHbIX COCTOSHUU BOIIPOCEHI
YCUJIEHUsI KOHCTPYKIUU pellarT UCXOOA U3 KOHKPETHHIX YCIIOBUM
aKchiyaTanuu. Hampumep, ecnu mporud mepekphITUM UK TOKPBITUN
IIPEeBHILIAET OJONYCTUMOE 3HaYeHMe, Ha3HaUYeHHOe 10 3CTEeTUYECKUM
COo00paxKeHUsIM, TO OH MOXKET OBITh CKPHIT ITOJABECHBIM ITOTOJIKOM.

II711 TOro YTOOH Pe3yIbTaThl TOBEPOYHBIX PACUETOB OBIITN
OOCTOBEPHBLI HEOOXOOUMO UMETh UCUEPITLIBAIONINE JaHHBIE O
COCTOSTHUHY BCEX 3JIEMEHTOB 00CJIeIOBAaHHBIX KOHCTPYKIUM. HyKHO
IIPaBUIBHO BHIOPATh PAaCUYETHYIO CXEMY pacCMaTpPUBaeMOM
KOHCTPYKIIM, paboTarollleil COBMECTHO C APYTUMHU KOHCTPYKLIMSIMY,
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MIPHCOEOINHEHHBLIMU K HEH, T.e. He00X0OUMO y4eCThb
IIPOCTPAHCTBEHHYIO Pab0Ty 3MaHUS UK COOPYKEHHUS.

B mpoiiecce o6ceoBaHust MOTYT OBITH BHISIBIIEHBI aBapUMHBIE
KOHCTPYKIINH, (pa3pylleHre cKaTou 30HbI XKene300€ TOHHBIX
3J1IEMEHTOB, OOMIBIIIOE PACKPHITUE TPEUINH B 2KeTe300€ TOHHBIX
KOHCTPYKLUSAX, O0JbIINe TPOTrubbl, CBUOETEJILCTBYIOIINE O
TiepeHalnpsIXXKeHU MaTepraia KOHCTPYKIIUY U Op.). B aToMm ciydae
TIOBEPOYHBIE PACUETHI ITIOATBEPKIAIOT aBapuilHOe COCTOsTHUE. B
cny4dae oOpyIIeHUS KOHCTPYKIIMU ITOBEPOYHBIE PACYEThl ITIOMOTal0T
BBHISICHUTDH IIPUYMHEBI aBapUU.

2.4. YueT BIUSIHUS Te(PEKTOB,
OONYIIIE€HHBIX MIPHU U3rOTOBIEHHH H
3KCIUTyaTalluu CTPOUTEIbHBIX
KOHCTPYKIIMH Ha UX HECYHIIYIO
CIIOCOOHOCTH

IedeKTH CTPOUTENBHBIX KOHCTPYKIIMM, BEI3BaHHBIE HapyIlIeHUEM
TEXHOJIOTUY U3TOTOBJIEHUS M MOHTaXKa KOHCTPYKLMUM U IpaBUJI
9KCHJIyaTalluu 3TaHUU U COOPYKEHUM, MOTYT CHUXKATh HECYIIYIO
CIIOCOOHOCTDH KOHCTPYKIIMM. [leeKTH MOTYT YCIOXKHSATEH YCIIOBUS
paboTH KOHCTPYKUUU (BBI3bIBAsA KOCOM M3rub UJIM KOCOe
BHEILIEHTPEHHOE CXKaTue BMeCTO IJIOCKOT0 u3ruba uiu MjI0CKOTo
CXKaTus), YBeIMUYUBATh 3HAUEHUSI BHYTPEHHUX YCUIUM, CHUXKATh
HECYIIYI0 CIIOCOOHOCThH CEUEeHUM 3a CYeT YMEHbIIIEHNUSI TPOYHOCTHU
MaTepHaoB, YMEHbIIIEHUS MJIOIadu OIEePEeYHOT0 CEYeHUS
KOHCTPYKIIMM, BOBHUKHOBEHUS TPEINH, KaBePH, MyCcTOT. Huxe
paccMaTpuBaeTCs BIUSHUE Ha HECYIIYIO CIIOCOOHOCTh KOHCTPYKIIUM
HEKOTOPHIX IIMPOKO PACIPOCTPaHEHHBIX Ne(hEeKTOB.

Y4yeT BIUSHUS Pa3IUYHBIX Te(EeKTOB Ha HECYIIYIO CIIOCOOHOCTh
CTPOUTEJILHBIX KOHCTPYKIIUM pacCMOTpPeH B paboTax /2, 7...12, 14...18,

2.4.1. IIpedeapume.ibHAsA OUEHKA 68/IUSIHUS KO/1e0aHul
npoyHocmu 6emoHa u Koauyecmea apmamypsul Ha NPOYHOCMb,
mpeuw,uHocmoilikocms u dejpopmamueHocms
JHce1e300eMOHHbIX 3/1eMeHMoe

B psine cnydaeB MOABIsIETCS HEOOXOOUMOCTD B OBICTPOM
IIpefBapUTEJIbHOMN OlleHKe BIUSAHUS KojleOaHU MPpoYHOCTY OeTOHa U
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KOJINYeCTBA apMaTypPhl Ha MPOYHOCTHBIE U e(hOpMaTUBHEIE
XapaKTePUCTUKY Ke1e300eTOHHBIX KOHCTPYKIIUH. [IJ1sT 9TOM 11eJTh B
npunoxeHuu 11 maHb rpaduvYecKue 3aBUCUMOCTHU ITPOYHOCTH,
nedopMaTHUBHOCTH U TPEIIMHOCTOUKOCTH U3TUOAaeMBIX U CIKATHIX
3JIEMEHTOB OT KOJieOaHU MPOYHOCTU O€TOHA U KOJIMYeCTBa
apMaTyphl, MOACYUTAHHEBIE TT0 ¢opMysiaM HopMm /63/, a B IPUITOKEHUN
12 - Bnusinvie medeKToB MOHTaXKa CTEHOBHIX ITaHeJIed Ha UX HECYIIyIo
CIO0COOHOCTE. ITU rpaduKy MO3BOJISIOT 6€3 ITPOBEIeHNUs PACUYETOB,
HepeaKo JTOBOJIBHO I'POMO3OKUX, C HOCTATOYHOM [IJIsi MPAKTUKHU
TOYHOCTBIO OITPENesIuTh HeCYIIYI0 CIIOCOOHOCTD, TPEITMHOCTOUKOCTD U
nedopMaTHUBHOCTD KeJIe300€ TOHHBIX 3JIEMEHTOB, B KOTOPHIX
oO0HapyXEeHBI OTCTYIJIEHUS OT IIPOEKTa B MPOYHOCTU OEeTOHA U
KOJINUECTBE apMaTypPHL.

9Tu rpadruUeckKkue 3aBUCUMOCTH al0T BO3MOXKHOCTh TaKXKe OIIeHUTh
BINSHNE TOYHOCTH OIIPEHOesIeHus IIPOYHOCTHLIX XapaKTePHUCTUK
O0eToHa npu o0OCIeIOBAaHUM Ha ITPABUILHOCTh OII€HKH
9KCIJIyaTaIlMOHHBIX KAYEeCTB 2KeJIe300€TOHHBIX KOHCTPYKITHH.

I'maBa 3. COCTABJIEHHUE
JAKJITIOYEHHUA (OTYETA) 11O
PE3YJIBTATAM
TEXHHUYECKOI'O
OBCJ/IEHOBAHUA

3akmo4yeHue (0OTYET) IO pe3dy/ibTaTaM TEXHUUYECKOTro 00CIeI0BaHusI
SIBJISETCSI UTOTOBBIM JOKyMeHTOM. OHO IOJI2KHO BKJ/IIOYATh
000CHOBaHHBIE OTBETHI Ha BCE BOMIPOCH], IOCTABJIEHHLIE B 3aJaHUH Ha
TeXHU4YecKoe oOcienoBanue. TeKCT 3aKII0YeHusI OJOJIXKEeH ObITh
HaIlMCaH YeTKUM, IIOHSTHBIM CIIEIIHAJINCTaM SI3BIKOM U JOCTATOYHO
KpaTko. Bce, 4TO MOXKeT nmeperpy3uTh nHPoOpManuen 3akIodeHue,
HY>KHO OTHOCUTH B IPUJIOKEHUS.

CTpyKTypa 3aKkjiIoueHHus MOXKeT ObITh pa3/in4yHou. [IpencraBuseTcs,
4YTO B HauboJiee IMOJTHOM BUJle TEeKCT 3aKI/II0UeHUS TOJI2)KEH COCTOSTh U3
CIIeQyIOIINX YacCTeu:

1. TuTyIbHBIA TUCT.

2. CIIUCOK UCIIOJITHUTEJIEH.
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3. KpaTkas ucrtopudyeckasi ciipaBka 00 00beKTe.

4. XapaKTepuCcTHKA KOHCTPYKTUBHOTO PEIIeHU 3MaHU WU
COOPYXKEHMUS.

5. OmucaHue COCTOSIHMSI KOHCTPYKIIMM Ha MOMEHT 00CJIeIOBaHMUSI.
6. BerBombl 0 pe3ysibTaTaM 00CIeqoBaHuUSI.

7. PeKoMeHOaIIuy 10 JajJbHEeHIen 9KCIIyaTalluu 3TaHus UITH
COOPYXKEHMUS.

8. CrIuCOK UCIOIb30BAHHOU JIUTEPATYPHL.
9. IlpunoxeHue.

TumybHbIl AUCM COOEPKUT Ha3BaHWEe MOKYMEHTa U PEKBU3UTHI
OpraHu3aIuy, MIPOBOOUBIIEH 00CIEIOBAHUE.

Cnucok ucnosHume et BKIIO4YaeT BCEX HCIOJTHUTEJIEN
TEXHUYECKOT'O 06CJ’I€JIOB8.HI/I5{ C YKa3aHHueM OOJIZKHOCTH, Pa3OeJIOB 1
Haparpa(bOB 3aKIII04YeHus, B KOTOPHIX ITPUHUMAJI y4daCTHUe KaXXObI1 U3
WCIIOJITHUTEJIEH, UX MOOIINCH.

Kpamkas ucmopuyveckas cnpaska 06 06beKTe COOEPKUT CBEEHUS
00 aBTOpE IIPOEKTa, BpeMeHU CTPOUTEIILCTBA, KAallUTaIbHEIX PEMOHTaX
1 PEKOHCTPYKLKHU. B 9TOM pa3mesie MOTyT OLITh [IpuBeIeHbl YepPTeKU
unu pororpadum pacamoB 3TaHUM TOCIIE IIOCTPOUKHY U B IIEPHUOL
o6cnemoBaHusi. O0si3aTEJILHO HYKHO OTMETUTD, IBISIETCS JIL 00BEKT
ITaMSITHUKOM apPXUTEKTYPHI.

B Xapakmepucmuke KOHCMPYKMUBHO20 pelweHUs 30aHus Uin
COOPYKEHUS OMUCHIBAETCS KOHCTPYKTUBHAS CXeMa 3MaHUus MU
COOPYXKEHUS, KOTUYECTBO 3TaxKel, KOHCTPYKIUMU GYHIaMEHTOB, CTEH,
TIEPEKPHITUM U TTOKPHITUM, KPOBIIU, JIECTHUII, OAJTKOHOB, IIEPETOPOIOK,
OKOHHBIX U NBEPHBIX 3allOJTHEHUH, TTIOJIOB, BUM OTHOEIOYHBIX paboT. B
3TOM pa3fesie IOMeNaloTCs IJIaHbl 3TaKel U pa3pe3Hl.

B OnucaHuu cocmosHuA KOHCMpYKU Ul Ha MOMEHT 00CieqoBaHus
TOCJIeJOBaTeIbHO, OOBIYHO HauMHas C OCHOBAaHUS U QYHIAMEHTOB,
JaeTcst ONMUCaHue COCTOSTHUS BCEX KOHCTPYKUMM 30aHUA U
COOPYXKEHUS C YKa3aHUEM OTCTYIJIEHUM OT MPoeKTa U BCEX
BBHISIBIIEHHBIX Ae(eKToB (TeXHUYeCcKass AMarioCcTUKa). AKTHI
o0cremoBaHUM OTAEJIPHBIX KOHCTPYKTHUBHBIX 9JIEMEHTOB B 3TOT Pa3der
3akioYyeHus He moMeniaoT. X pacnonaraioT B [IpunoxkeHuu, a B
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OINMMCaHWU Ha HUX [Ieal0T CCHIIKU. B 9TOT pa3mern MOTYyT OBITh
TIOMeIIeHbl pa3BepTKU QYHIAaMEHTOB U CTEH C HaHECEHHBIMU Ha HUX
TpelnHaMH1, y4aCTKaMU C TIOBHIIIEHHOM BJIa’KHOCTHIO, HAPYIIEHHOMN
IITYKaTyPKOM; MJIaHbl ITIEPEKPBLITUH, TTOKPHITUS ¥ KPOBJIM C YKa3aHUEM
MECT BHISIBIEHHBIX leeKToB. PoToduKkcanmio nedeKToB U pa3pes3nl 1Mo
mypdam, 4ToOLI He ITeperpyKaTh OCHOBHOM TEKCT 3aKJ/II0UEHHUSs,
JIy4iie ImoMeIaTh B [IpUIoXKeHUsIX.

B KoHIle onuCcaHusI COCTOSSHMS KaXXI0T0 KOHCTPYKTUBHOTO 3JIEMEHTA
(byHDaMeHTOB, CTEH, IEPEKPHITUY U T.[.) HOJIKHA JaBaThCS OILlEHKA
€ro TEXHUYECKOT0 COCTOSIHUS M CTEIleHb (PU3UIEeCKOro U3HOca
(mmarHo3).

[Ton ¢pu3nmyecKUM M3HOCOM KOHCTPYKIIUM, 3TaHUM UJIN COOPYKEHUMU
TIOHMMAETCS yTpaTa UMHU ITepPBOHAYaIbHBIX TEXHUKO-
9KCIJIyaTallMOHHBIX KaYeCTB.

®u3n4yeCcKU U3HOC BhIPaxkKaeTCsI COOTHOIIEHUEM CTOMMOCTH
HEe00XOOUMBIX PEMOHTHBIX MEPOITPUSITUN, YCTPAHSIOIINX
TIOBPEXKEeHUST KOHCTPYKLIUM MUY 3[IaHUS B LIE€JIOM, U UX
BOCCTAHOBUTEJIbHON CTOUMOCTH.

II71s1 oleHKY PU3NUYECKOT0 U3HOCA KUJIBIX 3TaHUN U UX
KOHCTPYKIUM umetorcs [IpaBusa olleHKM (U3NYECKOT0 U3HOCa 3qaHuM
/43/, KOTOpBIE MOTYT OBITH UCIIOTb30BaHHI [JIsI OLIEHKHU (hU3UYECKOTO
M3HOCAa 3[aHuM, 6JTU3KUX IT0 KOHCTPYKTUBHOMY PEIIEHUIO K KUITBIM
ooMaM.

B BvisoOax 1o pe3ynbTaTaM 00cienoBaHus OOJIXKHBI OLITh
TIOBTOPEHBI OIIEHKH TEXHUYECKOTO COCTOSTHUS KaXKI0T'0
KOHCTPYKTHUBHOTO 3JIEMEHTA U3 NPeAbIAyIIero pa3fena 3aKIiouYeHus U
OlLleHKa COCTOSTHMSI BCEro 0OBbEeKTA B IIeJIOM (OUarHo3), a TakKxkKe
000CHOBAHBI ITPUYUHEI IOSIBJIEHUS BHISIBIIEHHBIX MTe(eKTOB.

B BriBofax maeTcs 3aK/II04YeHKne 0 HeOOXOOUMOCTH YCHUIIeHUS
KOHCTPYKIHH, KallUTAJIbHOM PEMOHTE, BO3MOXKHOCTH PEKOHCTPYKIINU
3MaHuS UK COOPYKEHHS B COOTBETCTBUH C 3aJlaHHeM Ha TeXHHUYeCKoe
oOciiemoBaHUe.

BriBOOBI pa36I/IBaIOTC${ Ha IIYHKTHI.

Ecnu moy4YuTh MCYEPITLIBAIONTYI0 HHMOPMAIINIO B TIEPUOL
o6cnenoBaHus (13-3a €r0 MaJIoM IPOJOIXKUTEILHOCTH) HEBO3MOXKHO,
TO B 9TOM YaCTH aeTCs 3aK/II0YeHne 0 He0OXOOUMOCTH HalTbHEUIIINX
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HabOmomeHuM 3a 00bEKTOM (3a manmbHelen gegopmalirelt OCHOBaHUS,
pa3BUTHEM TPEIIUH U T.II.).

Ecnu B 3MaHUM Ha TeXHUYEeCcKoe o0celoBaHue CTaBUTCS BOIIPOC O
ITPOTHO3€ Ha [ajibHelllnee noBemeHne obcieqyeMoro o0beKTa, TO B
BBIBOIAX [OJI?KHBI OLITH CIIPOTHO3WMPOBAHKI HA 3aJaHHBIN CPOK
BO3MOXKHBIE H3MEHEHHUS B COCTOSTHUSX 00BbeKTa (TeXHUYecKoe
IIpoTHO3upoBaHue). Eciu B 3gaHuM Ha TEXHUYECKoe o0ciieqoBaHue
IIOCTaBJIEH BOIIPOC O COCTOSTHUHM KOHCTPYKIIUM B HEKOTOPHIA MOMEHT B
ITPOIIIJIOM (HampuMep, I0 aBapHi), TO Ha HEro OOJIKeH OLITh JaH OTBET
Ha OCHOBAaHUMU aHa/IM3a MaTepuasyoB 0o0cjieqoBaHus (TeXHUYeCcKas
TeHeTHKa).

B PexomeHOauusax 1o ganbHeUIIeN 9KCITyaTallud 30aHus UJIN
COOPYZKEeHUS Oal0TCs MPEeAIoKEeHUs 10 MeToJaM YCUJIEeHU A
CTPOUTEJILHBIX KOHCTPYKIIMU B CBSI3U C BHISIBJIEHHBIMU B HUX
nedeKTaMu UJIM 1M3-3a yBeJIMYEHUs Harpy30K IIpU OpepjiaraeMou
PEKOHCTPYKLWY 3TaHUS UJIU COOPYXKeHUsA. PEKOMeHOaluu OOJIKHEI
copepKaTh MPEIIOKEHUS 10 JaTbHEUIIINM HaOJIIoIeHusIM 3a
KOHCTPYKLIUAMHU (YCTaHOBKa MasiKOB Ha TPENIMHAaX, BHIIOJTHEHUE
reofie3nvyeckKux paboT [st BEISCHEHUS OTUHAMUKU Pa3BUTUSA
nmedbopManuii 3maHus U aOp.).

B Cnucke aumepamypbl yKa3bIBaeTCs IlepedeHb HOPMATUBHBIX U
CITPABOYHBIX MaTEPHUAJIOB, UCIIOJIb30BAHHLIX IIPU TEXHUYECKOM
o6cnemoBaruu (CHull, [Tocobusi, PykoBomcTBa, PekoMeHmaIuy,
CrpaBOYHUKN).

B ITpunoxenusax pa3MelnamT:

- 3aJlaHKe Ha TeXHU4YecKoe 00cjieqoBaHUe 3aHUS U COOPYKEHUS;

- 00MepOYHbIe YePTEeXKH 3TaHUST UITH COOPYKEHUS;

- MaTepUalbl HHXKEHEPHO-TE€OTIOTUYECKIUX U3bICKaHUN;

- MaTepHasbl reome3ndyecKux paborT;

- aKThI OCBUIETEJILCTBOBAHUS KOHCTPYKIIN;

- Pe3yJIbTATHhl UCIITBITAHUA MaTE€PUAJIOB;

- IOMICYEeTHl CTEeIEeHN N3HOCA CTPOUTEILHBIX KOHCTPYKIIMM X BCETO
30aHUSA B IIEJIOM;
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- IIOBEPOYHEBIE PACYETHI KOHCTpYKLIHfI 30aHUA UJIN COOPYXKEHUA,

- Apyrue MaTepuajibl, Ha OCHOBAHHNM KOTOPBIX ObLIN COoeJlaHbI
BBEIBOOBI 1 TaHBI PEKOMEHOAITUN.

ITpu IpeaBapUTEeILHEIX BU3YaIbHEIX 00CI€IOBAHUSIX HECIIOKHBIX
00BEKTOB 3aKITIOYEHUE M0 pe3yabTaTaM TeXHUYEeCKOro 00CIeoBaHU
MOXKeT OBITh HeOOJIBIITUM 0 00BbEeMYy, HO OHO 00s13aTeJIbHO OJIKHO
cofepKaTh KPATKYI0 HCTOPUUYECKYIO CITPAaBKy O OOBEKTE,
XapPaKTEePUCTUKY KOHCTPYKTHUBHOTO PEIeHUs 3TaHus UIIH
COOPYXKEHUS, OMMCAHNE COCTOSHUS KOHCTPYKIIUH Ha MOMEHT
o6cieloBaHMsI, BEIBOOL 1 PEKOMEHIAIINH.

3akmroyeHue (OTYET) 110 pe3yJibTaTaM TEXHUYECKOI' O 06CJ'I€JIOB8.HI/IH
MOZKET COCTOATHh U3 OOHOI'O TOMa. HpI/I 00IBIIIOM 00BEME MaTepualla
HpI/IHO}KeHI/IfI K 3aK/II04YeHUIO ueﬂecoo6pa3Ho IIpencCTaBiIsATh B BUOE
OTOEJIBHOT'O TOMa.

JAKJ/IIOYEHUE

[Tpoilecc Mpou3BOACTBA TEXHUUECKOTO 00CIeIoBaHus 3TaHusA UJIU
COOPYZKEeHMS, KaK 3TO BUHO U3 IIPEOLIOYIIUX I'IaB, IIPEACTaBIIIET
co00M CII0XKHYI0, TPYAOEMKYIO U TOPOTOCTOSIIYI0 PaboTy, TpeOyIoIIyo
CIIEIIMaIMCTOB PAa3HOT0 NPOodusa u, IOPOM, UCIIOJIb30BAHUS CII0XKHOTO
obopymoBaHus. B pe3ynbraTe o0ciemoBaHus HaKaIllJIMBaeTCS MHOTO
IIepBUYHOU MHPOPManuu. BCio 9Ty uHPOpPMaLXIO HY2KHO TIIaTEIbHO
IIpoaHaaInu3upPoBaTh, 0OOOIIUTEL ¥ Ha 9TOM OCHOBE CHejlaTh TpaBUJIbHBIE
BBIBOIHI.

MHOTOJIEeTHUM OIILIT aBTOPAa ITOKa3bIBaEeT, UTO ITPU 00CIIeOBaHUIX
Ha JJOCTAaTOYHO BHICOKOM yPOBHE coOMpaeTcs nepBuYHasaA nHpopMalus
0 COCTOSIHMU O0BEKTa, OJHAKO aHaJIu3 U 0000IleHue 3TOH’
“HOPMAaIIMK BHITIOTHSIETCSA HEYAOBIETBOPUTENBHO, IO3TOMY BBIBOOHI 1
peKoMeHOalluy I10JIy4aloTCsl HeBepHbIMU. CJieqoBaTeJIbHO, K
HallMCaHWIo 3aKII0OYEeHUs HYKHO IIPUBJIeKaTh Hauboiee
KBaJTU(PUIIMPOBAHHBIX CIIELIMAINCTOB, UMEIOUIUX OITBIT 00CIemOBaHMU A
3MaHUM, XOPOIIo pa3duparoInuxcs B gedeKTax CTPOUTETbHEBIX
KOHCTPYKILNM, MPUYNHAX UX MOSBJIEHUS, BNUIHUS OedeKTOB Ha paboTy
KOHCTPYKIIUM U MEeTOJaX UX yCUTIEHUS.

HakoIJIeHHBIN OIIBIT TEXHUYECKOT 0 00CIIeoBaHus 30aHUHd U
COOPYZKEeHUU MOoJI2KeH 00001IaThCs U MyOTUKOBAThCA. Teopus u
ITPAaKTUKa TEXHUYECKUX 00CJIeIOBAHUM MOIKHA M3y4YaThCSA B yIEOHBIX
3aBeOEeHUSIX U Ha KypcaxX ITOBBIIIEHUST KBATU(MUKAIINY UHKEHEPHO-
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TEXHUYECKHUX pa6OTHI/IKOB IIPOEKTHERIX, CTPOUTEJILHBIX U
IKCIINIYaTallMOHHBIX Opl"aHI/I3aI_[I/1171.
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T

YciaoeHble 0003HaueHus:

@ Pn-1 - HHUBEJIHP; '¢" - CTOSTHKAQ HUBEJ/IUPOB; A - ocaoYHasi MapKa

IIpunoxenue 5

BegoMoCTs OTMETOK HHBEJINPHBIX 0CAaJOYHBIX MAPOK IIO

IIHK/IaM U3MEpPeHHuH

OTMeTKH, M Ocapgkuy MexXay IUKIIaM#u, MJI
Ne mapku
II II1 I1I
I mukn IV uugn|V oukn| I u II (II u III 1 IVuv|IuV
LUK | ITUKII 1AV

M-1

M-2

M-3
r‘)\ PazHelleHWe PeKNakb] B JOKYHMEHTAX W Ha calTe 109

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57,



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

OTMeTKH, M Ocamkuy MeXOy IIUKIJIaMu, MJI

Ne Mmapku

II II1 I1I
I mukn IViuukn|V oukn| I u II (II u I1I 1 IVuvVv| IuV
UK | IIUKII v

M-10

IIpuMmevyanne. OTMETKN MapoOK OaHbl B CUCTEME BEICOT...
IIpunoxkenue 6

Taonauma
CpeJHeMeCSYHbIX CKOPOCTEeH O0CaJKH HanOo/Iee XapaKTepPHbIX
TOYeK 3TaHHus u MM/MecC.

Mecsnsr 1990 r.
Ne
MapoK
I II I11 v \Y VI VII | VII IX X XI XI1I
M-3

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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Mecsanser 1990 r.
Ne
MapoK

I II I1I v A% VI | VII | VII IX X XI XII

M-10

IIpunoxenue 7

Taoauma
CpegHeroaoBhLIX CKOPOCTEH OCaJKH Hau0o/iee XxapaKTepPHBbIX
TOYEK 3JaHHs U MM/TO[,

Ne mapok Topgwr

M-3 1990 1991 1992 1993 1994 1995

M-10

IIpunoxenue 8

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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IIpunoxenue 9

I'pa¢gphuk 0cadok Huee MUPHbIX 0CAO0YHbIX MAPOK 60 8peMeHU
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IIpunoxenue 10

PazeepHymulil epapuk ocadok ¢pyHdameHmoas

-

@ﬁ PaszMeleHde peknakrsl B JOKYHEeHTaX M Ha caite www.complexdoc.ru
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Komena MapoX

[Mpumeuanwue. 1, 2, 3, 4, 5 1 6 - KpUBBIE 0CafOK COOTBETCTBEHHO Ha IIE€PBOM,
BTOPOM, TPEThEM, YETBEPTOM, IISITOM U III€CTOM HUBEJIMPOBAHUY, BEIIIOJTHEHHOM
4yepe3 paBHBIE IPOMEXKYTKU BPEMEHU.

IIpunoxenue 11

Bnusinue 1eeKToB U3roTOBIEHHUS Ke1e300eTOHHBIX
KOHCTPYKIIMH Ha MX 3KCIUIyaTallHOHHBLIE CBOMCTBa

PasdelweHle peknarsl B A0KVHEHTAX M HA caiiTe www.complexdoc.ru
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11.1. CHudiceHUe NPoYHOCMU HOPMA/1bHbIX CeYeHUulU npu
yMeHbUleHUU NpoYHocmu 6emoHa:

a - UeHMpPAaabHO CHCAMbIX 3/1€eMeHMO08; 6 - BHEUECHMPEHHO CHCAMBIX
JsemMeHmMoe; 8 - 6a/10K nepeKkpvimuu; 2 - 6a/10K NOKpbvimui; 0 - peé pucmuix
num noKpsuimui; e - MHO20NYCMOMHbIX NAUM nepekpovimuii; npu M=1%; 2

- npu m=3%; 3 - npu m=0,5%; u eo=hop; 4 - npu m=0,5% u eo=2ho; 5 - npu
m=1,5% u eo=ho; 6 - npu m=1,5% u e=2ho; 7 - npu m=1,4%; 8 - npu m=2%.

) PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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11.2. CHudiceHUe NpoYHOCMU HOPMA/1bHbIX CeYeHUulU npu
yMeHbUWeHUU Ko1u4ecmaeda npodo1bHoll apmMamypbli:

a - UeHMpaabHO CHCAMbIX Ij1eMeHme; 6 - BHeUeHMPEHHO CHCAMBbIX
2/1eMeHmMo8s; 8 - 0a/10K nepeKpsvimuu; 2 - 6a/10K noKpuvimuii; d - peé pucmuix
naum noKpsbIMui; e - MHO20NYCMOMHbIX Naum nepekpovimui; 1 - npu
mi=1%; 2 - npu m1=3%; 3 - npu m1=0,5%; u ep=ho; 4 - npu m1=0,5% u
eo=2ho; 5 - npu m1=1,5% u eo=ho; 6 - npu m1=1,5% u eo=2ho

) PasdelweHle peknarsl B A0KVHEHTAX M HA caiiTe www.complexdoc.ru
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CHujiceHue NPpoYHOCMU HAK/I0HH020 CeYeHUsl NPpu yMeHbweHUuu
npoyHocmu 6emoHa:

a - 6a10K nepekpovimuii; 6 - 6a/10K NOKpbiMui; 6 - peépucmoix naum
NoKpuimMulii; 2 - MHO20NYCIMOMHbBIX NJAUM NepeKpouimuii

_ PasneweHue pexnambl B JOKYMEHTaX M Ha caite www.complexdoc.ru
 Ten. +7 (495) 506-71-51, +7 (495) 506-78-57, infoi@ complexdoc.ru
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11.4. CHuJceHuUe Npo4YHOCMU HAK/I0OHHO020 ceYeHUus1 npu
yMeHbUWeHUU Ko/1u4yecmaea nonepe4yHotl apmamypbol

a - 6a10K nepekpovimulii; 6 - 6a/10K NOKpbimuu; 6 - peépucmuix naum

nokpsuimutii

;@‘ PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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11.5. CHusiceHue ycuausi mpeu,uHoo6 pa3oeaHusi npu

yMeHbWeHUU NpoYyHocmu 6emoHa:

a - 0a10K nepekpovimuii; 6 - pe6pucmesix naum nOKpsuIMui; 6 - UeHMpPAd/AbHO
pacmsHymulix 3j1emeHnmos; 1 - npu Hanuyuu npedeapume. ibH0O20
HanpssceHus; 2 - npu omcymcmeuu npedeapumeibHo20 HaNnPsiHceHu 1

) PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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11.6. CHusiceHue MOoMeHMa mpeu,uHo0b pa3oeaHusi npu
yMeHbUleHUU Ko/1u4ecmeda pacmsiHymou apmMmamypbi:

a - 6a10K nokpuimuii; 6 - pe6pucmuix naum nepexKpbimuii

F/
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(j PazuellieHe PeKNakbl B J0KYMEHTaxX W Ha caite www.complexdoc.ru
: Ten.: +7 (495) 506-71-51, +7 {495) 506-78-57, infof@complexdoc.ru

119



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

a)

g

)

7
I
g |\
s, L
o
= 3
SINEETESNN
65'1 :§n

o 02> 0% 055 {0

/002 (0.01) —~

| N
AN

p 025 05 015 40
M 0003 —=

11.7. YeeauueHue pacKkpbimusa mpeuiluH npu yMeHbuweHuu
Ko/iuuecmea npoooibHOll apmamypbl:

a - 6a10K noKpsImulii; 6 - MHO20NYCMOMHbBIX Naum nepekpovimui; 1 - npu
ucxodHoM npoueHme apmupoeaHusi m=2%; 2 - mo sce npu M=1 %.

(j PazuellieHe PeKNakbl B J0KYMEHTaxX W Ha caite www.complexdoc.ru
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11.8. YeeauueHue npo2u6oe npu ymeHbUWeHUU NpoYHOCMU

O0emomHna:

a - 6a/10K noKkpvimuu; 6 - pedépucmuix njaum nNOKpsimuu; 6 -
MHO20NyCMOMHBIX NAUM NepeKkpouimuil

(j PazuellieHe PeKNakbl B J0KYMEHTaxX W Ha caite www.complexdoc.ru
: Ten.: +7 (495) 506-71-51, +7 {495) 506-78-57, infof@complexdoc.ru
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11.9. YeeauueHue npo2ub60e6 npu ymMeHbUIeHUU Kojau4ecmaeda
Nnpooo/1bHOU apmamypbl:

a - 6an10K noKkpsuimuii; 6 - pedpucmuix nJaumM NOKpvimuii; 6 -
MHO020NyCMOMHbIX NJIUM nepeKkpsimuii.

IIpunoxenue 12

Biausinue depeKkmoe MmoHmajica CmeHo8bIX naHesiel Ha ux
HecyuLylo cnocooOHOCMb

) PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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CHUXKeHHe MPOYHOCTU CTEH MIPHU: a - yBeJTMYEeHUHU TOJIIIIUHEI IITBOB B
I1aT(GOPMEHHBIX CTHIKaX BHYTPEHHUX CTEHOBBIX ITaHEeJIEN IIPU
OBYCTOPOHHEM OMUPAHUM IIJIUT IIePEKPHITHH; O - TO Ke B
I1aTPOPMEHHBIX CTHIKaX HapyKHBIX TPEXCIIOMHBIX CTEHOBBIX ITaHEIEH;
B - TO K€ B ITaT(OPMEHHBIX CTHIKaX HapyKHBIX OJHOCTIOMHBIX
CTEHOBBIX ITaHeJIEN; T - yMeHbIIIeHe IPOYHOCTH pacTBopa B
TOPU30HTAJIbHLIX IIBaX ITPU IJIaT(POPMEHHBIX U KOHTAKTHBIX CThIKaxX
BHYTPEHHHUX CTEHOBBIX ITaHeJIEN IIPU IBYCTOPOHHEM OIMPaHUU MJIUT
TIEPEKPBITUH; I - TO Ke IIPU IMIaTPOPMEHHBIX CThIKaX HapyKHBIX
CTEHOBLIX TPEXCJIOMHBIX MaHEeNIen; - TO Ke IMPU MI1aTPOPMEeHHBIX U
KOHTAKTHBIX CThIKaxX Hapy2KHBIX OOHOCJIOMHEBIX aHesied; 1 - mpu Mapke
pacTtBopa M100; 2 - npu Mmapke pactBopa M50.

) PazHelleHWe peKnakbl B J0KYHMEHTAX W Ha caiite www.complexdoc.ru
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IIpunoxenue 13

CopmameHnmuvbl 08ymaspoe8sbix NPOKamHbsuix 0410k,
u3zomoeaaseuwuxcs 6 Poccu u CCCP 0o 1883 2., u peabcos
2Ce1e3H000POINHCHBIX 0151 WUPOKOU KoJieU, Uu320Moe/1518WUXCs

0o 1948 e.
h - BeICOTa OaIKH;
b - mMpUHA MONIKYU;
d -TOJNIIMHA CTEHKH;
é - t - cpemHsIS TOJIMMHA TTOJIKU;
g ; A - moiagb NOIepPeyYyHoro

CEeYeHUs;
J - MOMEHT UHEPLIUY;
W - MOMEHT COIIPOTHUBJIEHUS;

S - cTaTUYeCcKUu MOMEHT
MOJIyCeYeHU .

Taonuma 13.1

Cmanab npokamHasi. Baaku deymaeposvle 2epMAaHCKUX 3a800086
(cnpaeouyHuk 1893 2.).

rj PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57, 124
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Pa3meps B MM
npogimeﬁ BeCKi-IHM’ A, em™ | Jx o' W, cm Jiz/jé(
h b d t
8 0,058 80 42 3,9 | 59 7,58 77,8 19,5 1,7
9 0,069 90 46 4,2 | 6,3 9,00 117 25,0 3,2
10 0,082 100 50 4,5 | 6,8 10,6 171 34,2 3,8
11 0,095 110 54 4,8 | 7,2 12,3 230 43,5 4,3
12 0,109 120 58 51| 7,7 14,2 328 54,7 5,2
13 0,124 130 62 54 | 8,1 16,1 436 67,1 6,0
14 0,141 140 66 57| 8,6 18,3 573 81,9 6,8
15 0,157 150 70 6,0 | 9,0 20,4 735 98,0 7,7
16 0,176 160 74 6,3 | 95 22,8 935 117 8,6
17 0,194 170 78 6,6 | 9,9 25,2 1156 137 9,5
18 0,215 180 82 6,9 | 10,4 | 27,9 1446 161 10,6
19 0,236 190 86 7,1 | 10,8 30,6 1763 186 11,6
20 0,258 200 90 7,5 | 11,3 33,5 2142 214 12,8
r‘)\. PaznelweHne PeKNaMebl B NOKYHEHTaxX W Ha CailTe 125
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Pa3meps B MM
npogimeﬁ BeCKi-IHM’ A, em™ | Jx o' Wx, o’ J‘iﬁé‘
h b d t
21 0,281 210 94 7,8 | 11,7 36,4 2553 244 13,9
22 0,305 220 96 8,1 12,2 39,6 3060 278 15,2
23 0,329 230 | 102 | 8,4 | 12,6 | 42,7 3607 314 16,4
24 0,355 240 | 106 | 8,7 | 13,1 46,1 4246 384 17,9
25 0,383 250 | 110 | 9,0 | 13,6 | 49,7 4966 397 19,2
26 0,404 260 | 113 | 9,4 | 141 53,4 5744 442 20,8
27 0,440 270 | 116 | 9,7 | 14,7 57,2 6626 491 22,2
28 0,470 250 | 119 10,1 15,2 61,1 7537 542 23,8
29 0,500 29m | 122 |10,4| 15,7 | 64,9 8636 596 25,6
30 0,532 300 | 125 |10,8] 16,2 69,1 9800 653 27,8
32 0,599 320 | 131 |11,5| 17,3 77,8 12510 782 31,2
34 0,668 340 | 137 |12,2] 18,3 | 86,8 15695 923 35,7
36 0,748 360 | 143 (13,0] 13,5 | 97,1 19505 | 1089 40,0
r‘)\. PaznelweHne PeKNaMebl B NOKYHEHTaxX W Ha CailTe 126
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Pa3meps B MM
Ne Bec 1 oM, 2 4 3| Jd/Sx,
npodunen kH A, o | Jx, em | W, oM cM?
h b d t
38 0,824 390 | 149 |13,7| 20,5 107 24012 1264 43,4
40 0,948 400 | 155 |14,4| 21,6 118 29213 1461 47,6
1
Taoauma 13.2
Bbaaku deymaeposvie (no OCT-16-26)
Pa3mepsl B MM
No Bec 1 2 4 3| Jd/Sx,
mpodumnei| oM, kH A, eM” | Jx, evt™ | Wx, e cm?
h b d t
10 0,085 100 | 57,0 | 4,5 6,3 11,03 180,4 36,1 2,68
12 0,111 120 | 63,4 | 5,1 7,1 14,34 334,4 55,7 4,05
14 0,130 140 | 69,8 | 5,7 7,9 18,08 565,0 81,3 5,72
16 0,172 160 | 76,2 | 6,3 | 6,8 | 22,26 | 909,0 | 113,6 7,34
18 0,207 130 | 82,6 | 6,9 | 9,6 | 26,81 | 1381,0 | 155,4 | 10,31
20 0,245 200 (89,0 7,5 [10,2 | 31,91 | 2014,0 | 201,4 13,16
22 0,237 220 [ 95,4 8,1 |11,3| 37,38 | 2343,0 | 258,5 16,44
r‘j\ PasHeWeHe PeKNaKbl B JOKYMEHTaR M Ha caiTe 127
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Pa3meprl B MM
npoglineﬁ H]ifle,CKi-I A, ou® | J, out | Wi, o’ Jiﬁ%‘
h b d t
24 0,339 | 240 |101,8| 8,7 | 12,1 | 43,29 | 3903,0 | 325,0 | 20,12
26 0,333 260 |103,2] 9,3 | 13,0 | 49,63 | 5234,0 | 403,0 | 24,25
28 0,435 230 |114,6] 9,3 | 13,9 | 56,40 | 5878,0 | 491,0 | 28,81
30 0,430 | 300 |121,0|10,5|147 | 63,61 | 8881,0 | 592,0 | 33,32
32 0,548 | 320 |127,4| 11,1 | 15,5 | 71,25 |11292,0| 706,0 | 39,27
36 0,676 | 550 |140,0| 12,3 |17,2 | 87,82 |17544,0| 975,0 | 51,61
40 0,817 | 400 |153,0| 13,5 | 18,9 | 106,13 |{26037,0| 1304,0 | 65,73
45 1,128 | 450 |170,0| 10,2 | 24,3 | 147,00 {45850,0| 2040,0 | 100,72

Taonauma 13.3

Bbaaku deymaseposvie (no OCT/HKTII 2451 u no OCT 10016-39)

Pa3meps B MM
Ne Bec 1 oM, 2 4 3| Jd/Sx.
A, , Wx,
npodunen kH oM™ | Jx, e X €M cM?
h b d t
10 0,110 100 | 68 | 45 | 7,6 14,3 245 40 3,9
,p""'j PaznelweHne PeKNaMebl B NOKYHEHTaxX W Ha CailTe 128

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57,



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru

Pa3meps B MM
npogimeﬂ BeCKi-IHM’ A, o™ | Jx o' Wx, em J‘Zﬁ%‘
h b d t
12 0,137 120 | 74 50 | 8,4 17,8 436 72,7 5,2
14 0,166 140 | 80 55 | 9,1 21,5 712 102 6,6
16 0,201 160 | 88 6,0 | 9,9 26,1 1130 141 8,3
18 0,236 180 | 94 6,5 | 10,7 30,6 1660 185 10,0
20a 0,274 200 | 100 | 7,0 | 11,4 | 35,5 2370 237 12,1
208 0,305 200 | 102 | 9,0 | 11,4| 39,5 2500 250 15,2
22a 0,324 220 | 110 | 7,5 | 12,3 | 42,0 3400 309 14,2
228 0,357 220 | 112 | 9,5 | 12,3 | 46,4 3570 325 17,8
24a 0,367 240 | 116 | 8,0 | 13,0 | 47,7 4570 381 16,5
248 0,404 240 | 118 | 10,0 | 13,0 | 52,6 4800 400 20,4
27a 0,462 270 | 124 | 10,5 | 13,7 | 60,0 6870 509 24,0
30a 0,471 300 | 126 | 9,0 | 14,4 | 61,2 8950 597 23,1
308 0,517 300 | 128 | 11,0 | 14,4 | 67,2 9400 627 28,0
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Pa3meps B MM
npogimeﬂ BeCKi-IHM’ A, om” Jx o' Wx, em J‘Zﬁ%‘
h b d t
30c 0,563 300 | 130 | 13,0 |14,4| 73,2 9850 657 32,5
33a 0,523 330 | 130 | 9,5 | 15,0| 68,1 11900 721 26,9
338 0,575 330 | 132 | 11,5 | 15,0 | 74,7 12500 757 32,1
33c 0,626 330 | 134 | 13,5 |15,0| 81,3 13100 794 37,1
36a 0,588 360 | 136 | 10,0 | 15,8 | 76,3 15760 875 30,7
368 0,644 360 | 138 | 12,0 | 15,8 | 83,5 16530 919 36,4
36¢ 0,698 360 | 140 | 14,0 | 15,8 | 90,7 17310 962 41,9
40a 0,663 400 | 142 | 10,5|16,5| 86,1 21720 | 1090 35,7
408 0,724 400 | 144 | 12,5]16,5| 94,1 22780 | 1140 41,8
40c 0,786 400 | 146 | 14,5 |16,5| 102,0 | 23850 | 1190 48,2
45a 0,789 450 | 150 | 11,5 (18,0 | 102,0 | 32240 | 1430 44,3
458 0,857 450 | 152 | 13,5 (18,0 | 111,0 | 33760 | 1500 51,3
45c 0,927 450 | 154 | 15,5 (18,0 | 120,0 | 35280 | 1570 58,3
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Pa3meps B MM
Hpogimeﬂ BeCKi-IHM’ A, ou® | J ou | Wy, o J‘Zﬁ%‘
h b d t
50a 0,918 500 | 158 | 12,0 20,0 | 119,0 | 46470 | 1860 51,4
508 0,091 500 | 160 | 14,0 | 20,0 | 129,0 | 48560 | 1940 59,4
50c 1,069 500 | 162 | 16,0 | 20,0 | 139,0 | 50640 | 2080 66,9
55a 1,030 550 | 166 | 12,5 | 21,0 | 134,0 | 62870 | 2290 58,6
55B 1,118 550 | 168 | 14,5 | 21,0 | 145,0 | 65640 | 2390 67,3
55c 1,207 550 | 170 | 16,5 | 21,0 | 156,0 | 68410 | 2490 75,6
60a 1,158 600 | 176 | 13,0 | 22,0 | 151,0 | 83860 | 2800 67,3
608 1,256 600 | 178 | 15,0 | 22,0 | 163,0 | 87460 | 2920 76,0
60c 1,344 600 | 180 | 17,0 | 22,0 | 175,0 | 91060 | 3040 85,3

Taonuma 13.4

Baaku deymaepoeasie (no I'OCT 8239 - 56*)
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Pa3meps B MM
npoglineﬁ HBIVIGiCKi-I A, eu’ Je o' | Wy, cm’ Ja/Sx. o’
h b d t
10 0,093 | 100 55 4,5 | 7,2 12,0 198 30,7 3,9
12 0,113 | 120 64 4,8 | 7,3 14,7 350 58,4 5,0
14 0,134 | 140 73 4,9 | 7,5 17,4 572 81,7 6,0
16 0,156 | 160 81 50| 7,8 29,2 873 109 7,0
18 0,181 180 | 100 | 5,1 | 8,1 23,4 1290 143 8,1
18a 0,195 | 180 | 100 | 5,1 | 8,3 25,4 1430 159 8,1
20 0,206 | 200 | 100 | 5,2 | 8,4 26,8 1840 184 9,2
20a 0,223 | 200 | 110 | 5,2 | 8,6 28,9 2030 203 9,3
22 0,235 | 220 | 110 | 5,4 | 8,7 30,6 2550 232 10,5
22a 0,253 | 220 | 120 | 5,4 | 8,9 32,8 2790 254 10,5
24 0,268 | 240 | 115 | 5,6 | 9,5 34,8 3460 289 11,9
24a 0,288 | 240 | 125 | 5,6 | 9,8 37,5 3800 317 12,0
27 0,309 | 270 | 125 | 6,0 | 9,8 40,2 5010 371 14,3
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Pa3meps B MM
npoglineﬁ HBIVIGiCKi-I A, ou® |y, om® | W, oM /S, o
h b d t

27a 0,333 | 270 | 135 | 6,0 | 10,2 | 43,2 5500 407 14,4
30 0,358 | 300 | 135 | 6,5 | 10,2 | 46,5 7080 472 17,2
30a 0,385 | 300 | 145 | 6,5 | 10,7 | 49,9 7780 518 17,3
33 0,414 | 330 | 140 | 7,0 | 11,2 | 53,8 9840 597 20,3
36 0,477 | 360 | 145 | 7,5 | 12,3 | 61,9 |13380| 743 23,7
40 0,550 | 400 | 155 | 8,0 | 13,0| 71,4 |18930| 947 28,0
45 0,640 | 450 | 160 | 8,6 | 14,2 | 83,0 |27450| 1220 33,8
50 0,753 | 500 | 170 | 9,5 | 15,2 | 97,8 |39290| 1570 41,2
55 0,881 | 550 | 180 | 10,3 |16,5 114 | 55150 | 1000 49,4
60 1,020 | 600 | 190 | 11,1 17,8 132 | 75450 | 2510 57,8
65 1,177 | 650 | 200 | 12,0 | 19,2 153 (101400 3120 67,6
70 1,354 | 700 | 210 | 13,0 | 20,8 176 (134600 3840 78,5
70a 1,550 | 700 | 210 | 15,0 24,0 | 202 (152700 4360 89,8
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Pa3meps B MM

Ne Bec 1 5 A 3 )
A 1%
npodumneit| oM, KH ,eM” | Jx, cM x, CM” |Jd/Sx, cM
h b d t
7006 1,805 700 | 210 | 17,5 28,2 234 |175370| 5010 104,3

Taonauma 13.5

Pe/ibChl XK eJIe3HOA0POKHbIe IJIsi IMHUPOoKou Koyien (mo OCT BKC
118)

I'eomempuueckKue xapaKkmepucmuku pe/ibCoe

Pa3meprsr, MM

Tunet

m
penbcoB
h B a 8 d f 7]

I-a 140 125 44 70 14 25 13,00 10
II-a 135 114 40 68 13 24 10,82 9
III-a 128 110 37 60 12 23 11,04 9
IV-a 120,5 100 40 53,5 12 21,5 13,00 0

TI'eomempuueckue xapaKkmepucmukKu nonepe4yHo20 ceyeHusi
peabcos

r‘j\ PasdeleHe peknaKsl B 40KVHEeHTax M Ha caidTe
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szI;I:(f(I)B A M | Z em| Jx om? Wx’ min, oM JXZ\/ASZX’ Bec 1 mor. M, kH
I-a 55,6 6,96 1476 210 9,92 0,426
II-a 49,1 6,78 1223 180 9,98 0,375
IlI-a 42,8 6,21 968 147 8,07 0,327
IV-a 39,4 5,92 751 123 7,42 0,302

IIpunoxenue 14

MuHuMaIbHbIE 3HAYEHUSI BPEMEHHOI'O CONIPOTUBJ/IEHUS U
npegejia TEKy4eCcTH [IJIsi CTajieHd, BbIIlaBasaBaiuxcsi B CCCP B
1931-1980 r.r. mo geUcTBYOIIUM B TO BpeMmsi TOCTam

MuHuManbHbIe 3HAaYEeHU, KI'/
TommmuHa MM2
Cranpgapr,
IIpoKaTa, MM,
Mapka cTanu TeXHU4YeCKHue
UIU pa3psin
YCII0BUSA
TOJIIINH BPEMEHHOT 0 npepnena
COIIPOTUBJIEHUSI| TEKy4YeCTHu
1 2 3 4 5
CtOcC I'OCT 380-41
CtO T'OCT 380-60 4-40 32 19
Crl OCT 4125 4-40 32 19
Ct2 OCT 4125 43 19
r‘j\ PaszMeleHde peknatsl B JOKyHMeHTas M Ha cailTe 13
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MuHuMasbHbBIE 3HAYEHUS, KT/

2

TommuHa MM
CraHpgapr,
mpoKaTa, MM,
Mapka cTanu TeXHUYeCKUue
UM pa3psan
YCJIOBUSA
TOJIIIIVH BPEMEHHOI'0O npenena
COIIPOTUBIIEHUSI| TEKy4YeCTU
I'OCT 380-41 4-40 34 21
I'OCT 380-50 34 22
Ct3 OCT 4125 38 22
I'oCT 380-41 4-40 38 22
I'OCT 380-50 38 24
I'OCT 380-57 pasp. 1 38 24(25)*
I'OCT 380-60 pasp. 2 38 23(24)*
I'OCT 380-60%* pa3p. 3 38 21/22%*
I'OCT 380-71 mo 20 37/38 23/24
I'OCT 380-71 * 21-40 37/38 22/23
41-100 37/38 21/22
cB.100 37/38 19/20
r‘j\ PazMeweH1e pexnarsl B LoKMeHTax W Ha calTe 136

Ten.: +7 (495) 506-71-51, +7 (495) 506-78-57,



Baza HOpMaTUBHOU OOKyMeHTaluu: www.complexdoc.ru
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MuHuMasbHbBIE 3HAYEHUS, KT/
TommuHa MM
CraHpgapr,
mpoKaTa, MM,
Mapka cTanu TeXHUYeCKUue
WY pas3psan
YCJIOBUSA
TOJIIIIVH BPEMEHHOI'0O npenena
COIIPOTUBIIEHUSI| TEKy4YeCTU
Ct3 OCT 12535-38 38 23
MocToBas I'OCT 6713-53 4-40 38 24
MocToBas I'oCT 6713-53 4-40 38 23
Crd OCT 4125 4-40 42 23
I'OCT 380-50 42 26
I'OCT 380-60 pasp. 1 42 26
I'OCT 380-60* pasp. 2 42 25
pa3p. 3 42 24
Ctb OCT 4125 4-40 50 23
I'OCT 380-50 50 28
I'oCT 380-60 pasp. 1 60 28
I'OCT 380-60* pasp. 2 50 27
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MuHuMasbHbBIE 3HAYEHUS, KT/

2

TommuHa MM
CraHpgapr,
IpoKaTa, MM,
Mapka cTanu TeXHUYeCKUue
UM pa3psan
YCJIOBUSA
TOJIIIVH BPEMEHHOI'O npepena
COIIPOTUBJIEHUS| TEKy4YeCTH
pa3p. 3 50 26
CXIJI-2 TY HKUM-303 4-40 48 33
HII1 I'OCT 5058-49 4-40 42 30
HII2 I'OCT 5058-49 4-40 48 34
MCTT I'OCT 9458-60 6-40 44 30
M12 yMTy 21-32 46 33
LHHUMYM
54-58
09r2 I'OCT 5058-57 4-10 46 31
091210 11-24 45 30
25-30 44 30
IrocT 4-20 45 31
19281-73
IrocT 21-32 45 30
19281-73
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MuHuMasbHbBIE 3HAYEHUS, KT/

TonmuHa MM
CraHpgapr,
IpoKaTa, MM,
Mapka cTanu TeXHUYeCKUue
UM pa3psan
YCJIOBUSA
TOJIIIVH BPEMEHHOI'O npepena
COIIPOTUBIIEHUSI| TEKy4eCTU

o9rac I'OCT 5058-65 4-9 50 35
ooracr rocT 10-20 48 33

19281-73
I'oCT 21-32 47 31

19282-73
33-60 46 29
09rac I'OCT 5058-65 10-32 54 40

TEPMOYIPOYHEHHAsS
10T2C yMTy 4-10 52 36
IOIHUNYM 11-32 50 35
246-61
I'OCT 5058-65 33-60 48 34
10T2C[H I'OCT 5058-57 4-32 50 35
10T2c1 I'OCT 5058-65 10-40 54 40
TEPMOYIIPOYHEHHAs
10T2C1 I'OCT 5058-65 4-10 52 36
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MuHuMasbHbBIE 3HAYEHUS, KT/

TonmuHa MM
CraHpgapr,
IpoKaTa, MM,
Mapka cTanu TeXHUYeCKUue
UM pa3psan
YCJIOBUSA
TOJIIIVH BPEMEHHOI'O npepena
COIIPOTUBIIEHUSI| TEKy4eCTU
10T2C1 0 11-32 50 35
33-60 48 34
rocT 4-9 50 35
19281-73
I'oCT 19-32 48 33
19282-73
33-60 46 33
1412 I'OCT 5058-65 4-9 47 34
rocT
19281-73
IoCT 10-32 46 33
19282-73
1412 I'OCT 5058-65 10-32 54 40
TEPMOYIIPOYHEHHAs
15XCH[, I'OCT 5058-57
(CXJI-1,HIJI-2) I'OCT 5058-55
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MuHuMasbHbBIE 3HAYEHUS, KT/
Tonmmaa MM
CraHpgapr,
IIpoKaTa, MM,
Mapka cTanu TeXHUYeCKUue
U pa3psin
YCIJI0BUSA
TOJIINH BPEMEHHOT O npenesna
COIIPOTUBJIEHUS| TEKy4YeCTH

I'oCcT 4-32 50 35

19281-73

I'OCT

19282-73
10XCH]I, (CXJI-4) |TOCT 5058-57 4-32 54 40
33-40 51 37
I'OCT 5058-65 4-32 54 40

rocT

19281-73
IrocT 33-40 52 40

19281-73
15XCH]I, I'OCT 5058-65 10-32 60 50

TEPMOYIIPOYHEHHA

*B ckoOkax maHbl BO3MOXKHEIE ITOBHIIIEHHBIE 3HAUEHUS MeXaHUYEeCKUX
XapaKTEPUCTHUK MPU MOCTABKe ITPpOKaTa C OOIIOIHUTEIbHOM rapaHTHeH 10 ITpenesy
TEKY4YEeCTH.

**MexaHNYECKHEe XapPaKTEePUCTUKHU [JIsI KUIISIIUX cTajiel (cjieBa OT YePTHI) U OJIs
CIIOKOMHBIX U ITOJTYCIIOKOMHEIX (CIIpaBa OT YEPTHI).

COOEP2KAHUE
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BBegeHue

'naBa 1. MeToObl TEXHUYECKOT'0 OOCIEeIOBAHUSA 3TaHUN U
COODPVKEHUN

1.1 BusyanbHBIE METOOBI TEXHUYECKOT0 00CIeI0BaHus

1.2 Bu3yanbHO-UHCTPYMEHTAILHEIE METOOBI TEXHUYECKOTO
o0crenoBaHUdA

['maBa 2. IloBepOYHbBIE pACYeThl 9JIEMEHTOB KOHCTPYKIINY IPUA
TeXHU4YeCcKOM 00CIenoBaHUU

2.1 OnpenenieHre paCYeTHBIX HAarPy30K

2.2 OmnpenesieHVe paCYeTHBIX COOPOTHUBIEHUN MaTepPralioB
KOHCTPVKIIUK

2.3 PacyeT IpOYHOCTU KOHCTPYKIIUNA

2.4 VyeT BausaHUA 0eeKTOB, 10O E€HHBIX ITPY M3TOTOBJIIEHWHW U

SKCHHyaTaHHI/I CTQOHTGHBHBIX KOHCTQ;ZKHHI:I Ha UX Hecymylo
Ccr1ocoOHOCTh

I'naBa 3. CocTaBneHre 3aKIIOYEHNS (0TYeTa) I10 PE3VIIETATAM
TEXHNUYECKOT'O O6CH€EOBaHI/IH

3aknyeHue
JInTepaTtypa

I[TpunoxeHusd

-

ol

@ﬁ PaszMeleHde peknakrsl B JOKYHEeHTaX M Ha caite www.complexdoc.ru
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