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B noco6un, B coorBerctBuu ¢ cymectByromumu ['OCT u HopMamu, npuBeie-
Hbl OCHOBHBIE TEPMUHBI, METOJIbI, CPEJICTBA OOCJIEI0BaHUS KOHCTPYKIUHN 3JaHUN U
CIOCOOBI HATYPHBIX MCIBITAHUN CTPOUTENBHBIX KOHCTPYKIUH HAa CTPOUTEIBHBIX
wiomaakax. [IpeacTaBieHbl OCHOBHBIE TPUOOPHI K 00OPYIOBaHUE ISl POBEACHUS
HEpa3pylIalomero KOHTPOJsl KaYeCTBa CTPOUTENBHBIX MAaT€pUaIOB U KOHCTPYKIHUN.
PaccmoTpena Metoauka OnpeAesneHus IpOYHOCTH MaTEPUAIOB CTPOUTENIBHBIX KOH-
CTPYKUHMH Hepa3pyllaloluMUA METOaMH, METOIMKa TPOBEICHUS 1€(PEKTOCKONUHN Ha
«o0Opa3iax MoAeINIX» B JA0OPATOPHBIX YCIOBUSX.

[Ipenna3HaueHo yUisi CTYAEHTOB-OaKajlaBpOB, CTYIEHTOB-MaruCTPaHTOB, 00Y-
YaIOIUXCS MO HampaBleHUO «CTPOUTENBCTBO», CTYAEHTOB CHELUAIBHOCTU
«CTpOUTENBCTBO YHUKAIBHBIX 3aHUN M COOPYXKEHHUI», a TAKKE aCIHUPAHTOB IIPO-

(1)I/IJI$I «OcHoBauus u q)YHHaMCHTBI, MMOA3CMHBIC COOPYIKCHU.

Kounes H.U., Yymak M.B.
OI'bBOY BIIO Kybanckuit rocyaapcTBeHHbIN

arpapsslii yausepcuteT. Kpacnogap, 2013 r.
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BBEJAEHHUE

OO0cnenoBanre HECYIIUX KOHCTPYKIMM 3[aHUM U COOPYKEHUN UMeEET TJIaB-
HYIO 1IeJIb — OMPEICIUTh JICUCTBUTEILHOE TEXHUYECKOE COCTOSIHUE KOHCTPYKIIUMI,
UX CIOCOOHOCTh BOCIPHHUMATH JCHCTBYIOIIME B JAHHBIA MEPHOJ pacyeTHbIC Ha-
IPY3KH M 00ECIeunBaTh HOPMaJIbHYIO dKCIUTyaTanuio 31anus. [Ipu oOcnenoBanuu
BBISIBJISIIOT J1I€(PEKThl KOHCTPYKIIMM, OTCTYIJICHUSI OT IPOCKTa U OT JEHCTBYIOIIUX Ha
JAHHBIN TEPHOJ HOPM M TEXHUYECKUX YCJIOBHM, a TaKXKEe YTOUHSIOT JECUCTBUTEIb-
HYI0 pab0Ty KOHCTPYKIIMI Ha peabHbIE IKCIUTyaTallMOHHBIC HATPY3KH.

B pesynbTaTe o0cnenoBaHus BBIABISIIOT TaKXKe CTEMEHb (DU3NUYECKOr0 U3HOCA
OTJICJIbHBIX KOHCTPYKIIMM, Y3JI0B M 3J]aHUS B II€JIOM, BO3MOJKHbIE TPUYMHBI HApy-
IIEHUS HOPMAJIBHOM JKCIUTyaTalluu Wid aBapuu. B 3amaum oOciieoBaHHUS MOTYT
BXOJIUTh IMOWCKU HAWIYUYIIUX BAPUAHTOB YCUJICHUS KOHCTPYKIUHA U TIPUCIIOCOOJIsIe-
MOCTH 3/1aHUs 110J] HOBbIE HATPY3KHU W YCJIOBHS IKCIUTyaTalluy MIPHU MPEATIoIaraeMou
PEKOHCTPYKIIUU 3aHUS.

Ecnau oGcnenoBanue mMpoBOAUTCS TMOCJE aBapyUM, aHATU3UPYIOT €€ MPUYHHBI,
11e71ecO000pa3HOCTh U BO3MOXHOCTh BOCCTAHOBIICHMS 3/JaHUSI WJIM OTIEIBHBIX €ro
JacTeu.

[Ipu ppIHOYHOM OIIEHKE CTOMMOCTH 3/IaHUS TaK)Ke ITPOBOJIUTCS 00CIIeIOBaHKE
KOHCTPYKIIUN | 3/ITaHUsI B 11€JI0M, HA OCHOBAaHHWU KOTOPOTO MOKHO CYJIUTh 00 U3HOCE
KOHCTPYKIIUHA U CHUKEHUU TIEPBOHAYAIBHOM CTOMMOCTH 3aHus, O OYIyIIHUX 3aTpa-
Tax Ha ycTpaHeHue J1edeKTOB U pacxoJax Ha PEeMOHT.

OO6cnenoBanre MOXET OBITh MOJHBIM WU BEIOOPOYHBIM — HanbOJee OTBET-
CTBEHHBIX KOHCTPYKIIMH, HAXOJAIIUXCS B HEOJArOMpHUATHBIX YCIOBUSIX WU YXKE
MOJIYYUBIINX TOBPEXKICHUS U BBI3BIBAIOIIUX COMHEHHUS B HAJACKHOCTH KOHCTPYK-
M ¥ 0€30MMaCHOCTH JIIOJCH.

TEPMHWHBI 1 ONNIPEAEJIEHUSA

OIICHKA TeXHMYECKOIr0 COCTOSHMS: YCTAaHOBJIICHUE CTENECHU IMOBPEXKACHUSA U
KATETOPUU TEXHUYECKOTO COCTOSIHUSI CTPOUTENBHBIX KOHCTPYKLMHI WM 34aHUM H
COOPYXXEHUH B LIEJIOM, BKJIIOYasi COCTOSIHUE TPYHTOB OCHOBAaHHsI, HA OCHOBE COIIOC-
TaBleHUs1 (HaKTUUECKMX 3HAYEHUH KOJIMYECTBEHHO OIEHUBAEMBIX NPHU3HAKOB CO
3HAYEHUSIMHU 3TUX K€ MPU3HAKOB, YCTAHOBJICHHBIX MPOEKTOM HWJIM HOPMATUBHBIM
JOKYMEHTOM.

NoBepPoOUYHbIi pacyer: Pacuer cymiecTByome KOHCTPYKIUMU U (WJIH) TPYHTOB
OCHOBaHUS IO ACHUCTBYIOIIMM HOPMaM MPOEKTUPOBAHUS C BBEIAEHUEM B pacyer Io-
JYYEHHBIX B pe3yJibTare 00CIIeJOBAaHUS WJIU MO MPOECKTHOW W UCIOJHUTEIBHOU J10-
KyMEHTAIlMU: TEOMETPUUYECKUX TapaMeTPOB KOHCTPYKIMMA, PaKTHYECKON MPOYHOCTH
CTPOUTEIIbHBIX MAaTE€pPUaAJIOB U TPYHTOB OCHOBAHUsA, AEHCTBYIOLINUX HAarpy3oK, yTO4-
HEHHOM pacyeTHON CXeMbI C YUETOM UMEIOLIUXCS 1€(EKTOB U MOBPEKACHHIA.

HOPMATHBHOE TEXHHYECKOe COCTOSTHHE:

Kareropust TEXHHUECKOTO COCTOSIHUSI, IPU KOTOPOM KOJIMYECTBEHHBIE U Kaude-
CTBECHHbBIC 3HAYEHHMS MMAPAMETPOB BCEX KPUTEPHEB OLIEHKU TEXHUYECKOTO COCTOSIHUSA
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CTPOUTENBHBIX KOHCTPYKUUN 3AaHUN M COOPYXKEHUH, BKIIIOUasi COCTOSIHUE TPYHTOB
OCHOBaHHUS, COOTBETCTBYIOT YCTAHOBJIEHHBIM B MTPOEKTHON JTOKYMEHTAIlMU 3HAYECHHU-
M C YYETOM MPEIENIOB UX U3MEHEHUSI.

padoToCnOoCO0HOE TEXHMYECKOEe COCTOSTHHE:

Kareropust TeXHU4ECKOTO COCTOSIHUS, IPU KOTOPOH HEKOTOPBIE U3 YHCIIA Olle-
HUBAaEMbIX KOHTPOJIUPYEMBIX IMAPAMETPOB HE OTBEYAIOT TPEOOBAaHUSAM MPOEKTa HIIU
HOpPM, HO MMEIOIINecs] HapylleHUs: TpeOOBaHUN B KOHKPETHBIX YCIOBHSIX dKCILTya-
Tallid HE MPUBOJAT K HapyLIEHUIO pabOTOCIOCOOHOCTH, U HEOOXoauMas Hecylas
CIIOCOOHOCTh KOHCTPYKLUUWA M TPYHTOB OCHOBAHUSI C YYETOM BIMSIHUS MMEIOIIUXCS
ne(deKTOB U MOBPEXICHUN 00ecrieunBaeTcs.

OrPAaHMYEHHO-PAOOTOCTIOCOOHOE TeXHNYECKOE COCTOSTHHE:

Kareropust TeXHHUECKOTO0 COCTOSIHHUSI CTPOUTEILHOM KOHCTPYKLIUU WM 3/IaHUS
U COOPYXKEHHUsS B II€JIOM, BKIIIOYas: COCTOSIHHE TPYHTOB OCHOBAaHUs, MPHU KOTOPOH
UMEIOTCSI KPEHbI, JAe(PEKThl U TMOBPEXKICHUS, MPUBEIIINE K CHIKEHHUIO Hecyllen
CIIOCOOHOCTH, HO OTCYTCTBYET ONACHOCTh BHE3AMHOIO Pa3pylIeHUs, IOTEPH YCTOM-
YUBOCTU WJIM ONPOKHUABIBAHUS, W (QYHKIMOHUPOBAHWE KOHCTPYKUMU M 3KCIUTyaTa-
1S 31aHUS] WIM COOPYKEHHUSI BO3ZMOXHBI JTMOO MPU KOHTPOJE (MOHUTOPUHIE) TEX-
HUYECKOTO COCTOSIHUS, JTUOO0 MPHU MPOBEACHUN HEOOXOIUMbBIX MEPOIPUSATHH MO BOC-
CTaHOBJICHUIO WJIM YCWJIEHHUIO KOHCTPYKLUMWA M (WJIM) TPYHTOB OCHOBAaHMS U IOCIIE-
JYIOIIEM MOHUTOPUHIE TEXHUYECKOTO COCTOSHUS (ITPU HEOOXOJUMOCTH).

aBapuilHOe COCTOsIHHE:

Kareropust TeXHHUECKOTO0 COCTOSIHUSI CTPOUTEILHOM KOHCTPYKLIUU WIH 3[IaHUS
U COOpPY)KEHHS B LIEJIOM, BKJIIOYas COCTOSIHUE IPYHTOB OCHOBAHHUS, XapaKTEPHU3YIO-
miasicsl MOBPEXKACHUAMU U JedOopMalisIiMu, CBUIETEIbCTBYIOIIMMUA 00 UCUYEpIIaHUuU
HeCylleld CIOCOOHOCTH M OMAacHOCTU OOpYIIeHUS U (UJTU) XapaKTepu3ylouascs Kpe-
HaMU, KOTOpPbIE MOTYT BBI3BATh MMOTEPIO YCTOMUHUBOCTH OOBEKTA.

OueHKy KaTeropuii TEXHUYECKOTO COCTOSIHUS HECYIINX KOHCTPYKUNNA POU3BOIST
HAa OCHOBaHUU pPE3yJNbTATOB OOCIENOBaHUS M MPOBEPOYHBIX pacueToB. [lo 3ToM
OLICHKE KOHCTPYKLHMH IMOAPA3IEIAIOTCS HA: HAXOIAIINECS B UCIIPABHOM COCTOSIHUU,
paboTOCIIOCOOHOM COCTOSIHMM, OTPAaHMYEHHO PabOTOCIIOCOOHOM COCTOSIHUM, HE0-
IyCTUMOM COCTOSIHUM U aBAPUMHOM COCTOSIHHH.

[Ipu ucnpaBHOM U PabOTOCIIOCOOHOM COCTOSTHUM HKCIUTyaTalys KOHCTPYKIIMM
npu (HaKTUUECKUX Harpy3kax U BO3JIEUCTBUSX BO3MOXKHaA Oe3 orpaHuueHuid. [lpum
ATOM, JJI KOHCTPYKLMMA, HAXOASAIIMXCSA B paOOTOCIOCOOHOM COCTOSIHUH, MOXKET yC-
TaHAaBJIMBATHCS TPeOOBaHME MEPUOANYECKUX 0OCIEIOBAHUI B MPOLIECCE IKCIUTyaTa-
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[Ipu orpaHm4eHHO pabOTOCIOCOOHOM COCTOSHMM KOHCTPYKUUN HEOOXOIUMBI
KOHTPOJIb 32 UX COCTOSIHUEM, BBINOJHEHHUE 3AILUTHBIX MEPONPUSITUH, OCYILIECTBIIE-
HUE KOHTPOJIA 3a MapaMeTpaMHu IpoLecca dKCIUTyaTaluy (Hampumep, orpaHU4YeHue
Harpy3oK, 3alluThl KOHCTPYKIUN OT KOPPO3UH, BOCCTAHOBJIIEHUE UJIN YCUJIIEHUE KOH-
cTpykuuit). Ecau orpannyeHHO paboTOCTIOCOOHBIE KOHCTPYKLIMHU OCTAIOTCS HEYCH-
JIEHHBIMH, TO TPEOYIOTCSI MOBTOPHBIE 00CIEIOBaHMS, CPOKU KOTOPBIX yCTaHABIINBA-
IOTCSl HA OCHOBAHMHU IIPOBEJEHHOIO 00CIE10BaHUS.



[Ipy HEZOMYCTUMOM COCTOSSHMM KOHCTPYKLHNA HEOOXOJUMO MPOBEIECHHUE MEpO-
MPUATHN 110 UX BOCCTAHOBJIEHUIO U YCUJIEHUIO.
[Ipu aBapuiftHOM COCTOSIHUM KOHCTPYKIMM MX 3KCIUTyaTalusi AOJHKHA ObITh 3a-
MpENIEHA.

. Meroauka 00c1ef0BaHNS KOHCTPYKIMI

OO6cnenoBanue CTPOUTENBHBIX KOHCTPYKIIMM OCYIIECTBIISIETCSI HA OCHOBE 3a-
JaHUsS ¥ BKIIIOYAET B c€0s CIeAYIOLIUE ATAMbIL:

1. IlpenBapuTenbHbI BU3YaJbHBI OCMOTp C II€JIbI0 O3HAKOMJIEHHS C 00BEK-
TOM HCCIIEJOBAHMS, BBISBICHUS BO3MOXKHBIX aBapUHHBIX Y4aCTKOB, a TaKXKe OIpe-
JIeJIeHHs] ICCTBUTENILHOTO BO3pACTa, HANMYMS TEXHUYECKOU JOKYMEHTALUH, Mpea-
M0JIara€MbIX U3MEHEHHH B SKCIUTyaTalluu OOBEKTA.

2. CocraBineHue nporpaMmbl 00cCieIOBaHUSI C 00s3aTENbHBIMU MEPOIPUS-
TUSIMHU 110 TEXHUKE 0€30MacCHOCTH NPU MPOBEJACHUH padoT.

3. HM3ydeHue Bceil uMeromieicss mo OOBbEKTY TEXHUYECKOW TOKYMEHTAILIMH:
paboyux M MCHOJHUTENbHBIX UYEpPTEKEH, aKTOB Ha CKPBITbIE padOThI, *KYpPHAJIOB
MPOU3BOJICTBA PabOT, 3aKIIOUYEHUN MNPEAUIECTBYIOMMUX 00CIIeIOBaHUM, MAacIOPTOB
Ha 000pyJI0BaHME U T. [I.

4. W3ydeHue ycioBHi SKCIUTyaTallMH, TEXHOJOTHUU IMPOU3BOJACTBA, TEM-
nepaTypHO-BIAKHOCTHOTO peXUMa, arpecCCUBHOCTH cpenbl. B3atue nmpob Bo3myxa,
MBUIM, BOABL U T. JI. JUIsl XAMUYECKOTO aHaJIu3a.

5. T'eonmoruueckre M THUIPOTEOJIOTMUYECKHE WCCIEI0BaHUSA, IO3BOJISIONINE
OLICHUTb COCTOSIHUE TPYHTOB OCHOBaHHUS, HaJU4YH€ M arpeCCUBHOCTh TPYHTOBBIX
BoA. [IpoBoasT OypeHne CKBaXMH WJIK OTPHIBAOT IIypdbl BOJINU3HM CTEH MMOJBaja WIN
(GyHIaMEHTOB U MPOBOJAT J1a0OPATOPHBIE UCCIEAOBAHMS (PYHTOB.

6.T'eone3nyeckue paboOTHI MO OMPEIETCHUIO MOJIOKEHUS 3aHUSl U €r0 YacTeu
(OTMETKH, KPEHBI U T. 1.), B TOM YHUCJE U ONPEACICHUE Pa3MEPOB TPYAHOIOCTYITHBIX
yacTel 34aHus WIK COOPYKEeHUsI, HarnpuMep: OaieH, MocToB, 3ctakan U T. J1.

7. O6Mep KOHCTPYKUHUH, y370B U DJIEMEHTOB C :LEIbI0 MPOBEPKH COOTBETCT-
BUSA (PAKTHUUECKHX Pa3MEpOB MPOEKTHBIM. [Ipy OTCYTCTBUU MPOEKTHOW TOKyMEHTa-
[IM1 — COCTaBJIe€HUE OOMEpPOYHBIX YEPTEKeW KOHCTPYKIUH, Y3JI0B, MJIAHOB, pa3pe-
30B, (hacaoB 3/1aHUs UM COOpYKeHus, (hoTorpadupoBaHue UX.

8. JleTaJIbHBIN OCMOTp 3JIEMEHTOB 00BEKTa C BBISIBIEHUEM H3HOCA, A€(PEKTOB,
MOBPEXKIEHUN KOHCTPYKIIMA, COCTaBICHUEM Ne()EKTHBIX BeIOMOCTE. AHaIu3 MpH-
yuH. [Ipu 3TOM BO3MOXHBI pabOTHI MO BCKPHITUIO MOJIOB, YEPAAUHBIX MEPEKPBITHIA,
3aJieTaHHBIX B CTEHBI OMOPHBIX y3710B 0ajiok u T. /.

9. OueHka MNPOYHOCTHBIX CBOWCTB MaTEpHaIOB, MPUMEHEHHBIX B KOHCT-
PYKIMAX: BKItoyaromas otoop obpasnos (mpob) Marepuana, XMMUYECKUN aHAIU3,
WCIIBITaHUs 00pa3IoB, CTATUCTUUECKYIO0 00pabOTKY TaHHBIX U BBIBOJBI O Kjacce Oe-
TOHA, apMaTypbl, MApPOK KUPIHUYaA U pacTBOpa u T. 1.

10. YTOouHEeHHEe Harpy3ok, AEHCTBYIOIIMX Ha KOHCTPYKIMHU: MAacChl KOHCTPYK-
Ui U 000pyAOBaHMs, BPpEMEHHBIX HArpy30K, BIUSHUE TEMIEPaTyp, OCAJAKOB U T. 1.



11. BoisiBneHue AEHCTBUTENBHONW PACYETHOM CXEMBI 31aHUS B LIEJIOM U €r0 OT-
NENBHBIX KOHCTPYKLIMU. OmnpenenstoT xapakTep 3aKpEIUIEHUs KOHIIOB CTEpPIKHEM,
HEpa3pe3HOCTh, THUIl ONOP, BO3MOKHOCTh COBMECTHOW MPOCTPAHCTBEHHON padOTHI
psiga KOHCTPYKUUN, TPOCTPAHCTBEHHOM paOOThI 3/JaHUS B LIETIOM.

12. IIpoBepouHble pacueTbl KOHCTPYKLHUW, Y3JIOB, CTBIKOB, COEJUHEHHUN C yue-
TOM peajbHBIX PACUETHBIX CXEM, Harpy3oK, OCJIa0JeHUN ceueHUU, KPUBU3HBI 3Jie-
MEHTOB M JpYyrux JAe(PeKTOB KOHCTPYKUMUA U YTOYHEHHBIX pACUYETHBIX CO-
MIPOTHUBJIEHUI MaTepuasna KOHCTPYKLHUH.

13. UcnpiTanue KOHCTPYKIMI NpoOHOM Harpy3koil. [IpoBoasdT penko, TOJIBKO
KOI'/Ia HesicHa paboTa KOHCTPYKIMHU M3-3a HEAOCTATOYHOCTH (HEMOJIHOTHI) pe3ysibTa-
TOB 00CJIE0BAHMS.

14. CoctaBinenue 3aKIOYEHUsI O TEXHUYECKOM COCTOSIHUM KOHCTPYKIUH WU
TEXHUUYECKOI0 MacrnopTa Ha 0OBEKT UCCIIEI0OBAHU.

15. Pa3paboTka pexoMeHAaluil Mo JaibHeilIel HOpMalbHOW HKCIUTyaTalluu
KOHCTPYKLMIA U, TP HEOOXOAMMOCTH, pa3paboTKa BapUAaHTOB YCHIICHHUS] KOHCTPYK-
LW{A WK y3JI0B U 3/1aHHS B LIEJIOM.

[IpencraBienHas MeToquKa 00CIeI0BaHUs 3aHUN U COOPYKEHUN MOKET OBITH
COKpAllleHa WIHM pacllupeHa Mpu 00CIeI0BaHUU KOHKPETHBIX OOBEKTOB, C YUETOM
ITOCTABJICHHBIX 337124 U HAMEUEHHBIX CPOKOB.

1. OBCJIEJOBAHUE CTPOUTEJIBHBIX KOHCTPYKIIMA 3TAHUI
U COOPYKEHMMI
1.1. O0csienoBaHNe TEXHNYECKOr0 COCTOSIHUS 31aHUM, COOPYKEHUH

OOcnenoBaHre TEXHUYECKOTO COCTOSHUS 3/IaHUN U COOPYKEHHUH TIPOU3BOIUTCS C
[ENBI0  OMpENeJCHUs]  BO3MOXHOCTH  BOCHPHSITHS MMM  JIOTIOJIHUTEIBHBIX
aedopMaIuii Wik Ipyrux BO3ACHCTBHI OT BIHMSIHHS OCYIIECTBISIEMBIX BOJIHM3U HUX
HOBOTO CTPOMTEIbCTBA WM PEKOHCTPYKLIMH, a Takxke il pa3paboTKu B ciydae
HEOOXOAMMOCTH MEPOIIPHUATHIA O YCHJICHHIO MX KOHCTPYKIHMU WM YKPETUICHUIO
T'PYHTOB OCHOBaHHIA.

OO6cnenoBaHre TEXHUYECKOTO COCTOSIHUSI CTPOUTEIBHBIX KOHCTPYKIUN 3IaHUHN |
COOPYKEHUH TIPOBOIUTCS, KaK MPABHIIO, B IBA dTaIa:

lii sTam — mpenBapuTenbHOE 00CIeI0BaHNE;

2ii sTam — neTaibHOE 00CIIeJOBaHUE.

IIpeosapumenvroe obcredosanue TPOBOIUTCS C LETbIO MOIYYEHHUs] MEPBUYHON
OKCIIEPTHOM OIEHKU TEXHHUYECKOTO COCTOSIHUSI CTPOUTEIBHBIX KOHCTPYKIIMHA 3/IaHUS
WIH COOPYXCHHS, a TaKKe JUIsi YCTaHOBJICHHUS HEOOXOAMMOCTH IPOBEICHUS
JETaIbHOTO 00CIIeI0BaHMS.

[Ipu oemanvHom ob6credosanuu  YyTOUHSIOTCA PE3YNbTAThl MPEIBAPUTEIHHOIO
oOcieoBaHusl, B TOM 4YHCIIE OIPEACSIOTCS: MPOYHOCTHBIE W JIe(OopMaTHBHEIC
XapaKTEPUCTUKN KOHCTPYKIIMOHHBIX MaTePUAIOB, UCCIEAYIOTCS AKCIUTyaTallHOHHBIC
XapaKTEePUCTUKN 3JaHUH U COOPYKEHHH (TeMIIepaTypHO-BIaXKHOCTHBINH PEXUM,
TrepMETHYHOCTb, 3BYKOIPOHHUIIAEMOCTh, TETUIOM3OJISAIMS, OCBEIIEHHOCTh U T.II.), @



TaK)Xe MPOBOAATCS HEOOXOAMMBIE OBEPOUYHBIE pAacyeThl HECYIIEH CIOCOOHOCTH U
YCTOMYMBOCTU CTPOUTEIBHBIX KOHCTPYKIUN 00CIeyeMbIX 3aHUI 1 COOPYKEHHI.

PaGoTbl o npoBeAaeHUI0 00cae0BaHus 1IEIeCO00Pa3HO BHIMIOIHATH MO3TAMHO:

® 03HAKOMJICHUE C COCTOSTHUEM KOHCTPYKIUH 3/1aHUI U COCTABJICHUE MPOrPaMMBbl
00cJIeJOBaHHI;

® TIpe/IBApUTEIbHOE 00CiIeJOBAaHUE KOHCTPYKLIUN 3/1aHHUS;

e JeTalbHOE TEXHUYECKOoe oOcneoBaHUe JUIsl yCTaHOBIEHUS  (PU3UKO-
TEXHUUYECKHUX XapaKTEPUCTUK KOHCTPYKIIMIA;

e ompejereHue NPOYHOCTH, a B HEOOXOJUMBIX CIIy4asX - JKECTKOCTU U
TPELIUHOCTOUKOCTHA KOHCTPYKLINM;

® OLIEHKAa TEXHUYECKOTO COCTOSIHUSA KOHCTPYKIIUI MO pe3ysibTaTaM 00cieJ0OBaHuS;

e pa3zpaboTka B Ciy4ae HEOOXOJMMOCTH MEPONPUATHI MO OOeCreYeHUIo
HKCILTYyaTallMOHHBIX TPeOOBaHUM K 00CIIeTyeMbIM 31aHUSIM.

CoctaB U 00BeMBbI pabOT MO OOCIENIOBAHUIO B KAXKIOM KOHKPETHOM CcCllydae
OTIPEIENISIIOTCS MPOrpaMMOi pabOT Ha OCHOBE TEXHUYECKOTO 3a/JaHMs 3aKa3uuKa C
y4eToM TpeOOBaHMI ACHCTBYIOIIUX HOPMATHBHBIX JOKYMEHTOB M HACTOSIIMX
Pexomennanuii.

B coctaB pabGor mo o00CieNOBaHHIO Ha CTaaud pa3pabOTKU MPOEKTHOMN
JOKYMEHTAILIUU BKJIFOYAIOTCS:

® HaTypHble OO0CJEI0BaHUS TEXHHUECKOro ((pM3HUECKOro) COCTOSHUS HECYLIUX
KOHCTPYKLIMIA HAJ3eMHON M MOJA3EMHOM yacTeil 31aHus (Hapy>KHbIX U BHYTPEHHHX
CTEH, KOJIOHH, NMEePEKPHITUI, (yHITAMEHTOB, KOMMYHHUKALIMKA U T.J.) C ONpPEEICHUEM
MPOYHOCTHBIX XapPaKTEPUCTUK KOHCTPYKTHUBHBIX MaTepUaiOB, a TAKXK€ HAIUYHUS U
CTeNeHU TposiBieHus Jedopmanuii W TOBPEXKIAEHUM (TpEUIuH, CJIIBUIOB,
BBINTYYUBAHUs, pa3pylIEHUH KUPIUYHON KIIAJKU, CHIPOCTH U T.I1.);

® Te0JIe3MYECKHEe U3MEpPEHHUs BEJIIMYMH KpeHa 3[aHui, a TakKe OTKJIOHEHHUU
HECYIIUX U OrPAKIAIOLIUX KOHCTPYKUUN 3JaHUN OT BEPTUKAIU - B JIOMOJIHEHUE K
MpeaycMOTpPeHHbIM B pazzene 10 nacrosuux Pexomenaanmii;

® AHAJIMTUYECKOE ONpe/ieNieHne KOOPAMHAT YIJIOB 3IaHUM U JPYTHX CTAOMIIbHBIX
AJIIEMEHTOB CUTYAIIHH;

® HaTYpHOE ONpEJIETICHUE PACCTOSHUNA MEXKY CYIIECTBYIOUIUMU 00BEKTaAMH;

e 00Mephl HATYPHBIX radapuToOB 00CIEAYyEMbBIX 0OBEKTOB;

e onpeJiesieHue a0CONIIOTHBIX MM OTHOCUTEIBHBIX BHICOTHBIX OTMETOK 3JIEMEHTOB
31aHud (MOAOUIBEI (PYHIAMEHTOB, IIOKOJIS, ITAXKEH, KPBIIIH U T.11.);

e 00cJIeI0BaHKE MPOYUX DIIEMEHTOB 3/IaHUs U 0OMEpHbIE PaOOTHI;

® BbUsIBIICHHE U 0OCIeOBaHUE TMOMEUICHUH U MHTEPHEPOB, HMEIOUIUX
aApPXUTEKTYPHO-XYJ0’KECTBEHHYIO IEHHOCTb.

[Iporpamma obcne1oBaHUSI COCTABISETCS HA OCHOBAHUM TEXHUYECKOTO 3aIaHUs
3aKa3yuKa U pe3yJbTaTOB 03HAKOMIICHUS C MPOEKTHO-TEXHUYECKON TOKyMEHTaIuen
CTPOSILIETrOCs 3/1aHMs, BKIIOYAIOUIeH padoune YepTeKU U MOSICHUTENBbHYIO 3aHUCKY K
HUM, a TaKXe 3aKJII0YeHHEe 00 MH)KEHEPHO-T€0JIOTMYECKUX U3bICKAHUSIX.

O3HaKOMIIEHHE C MPOEKTHO-TEXHUYECKON JOKyMEHTalHen o0cieyeMoro 3anus
MPOU3BOJUTCA C LIENBI0 y4eTa KOHCTPYKTHBHBIX OCOOCHHOCTEH U OCOOEHHOCTEH



paboThl KOHCTPYKLIMH, a TakKe BBISBICHUS MPUYMH M Xapakrepa Ie(deKTOB.
HeoOxonuMo ycTaHOBUTH (haKTHUECKH JEHCTBYIOIIME HArpy3KH Ha (PyHIAMEHTHI C
y4ETOM COOCTBEHHOI0 BECa KOHCTPYKLHH, TEXHOJOTMYECKOIO0 OOOpYyAOBaHUSA U
BPEMEHHBIX Harpy3o0K, a TakkKe Ux couetanuii B coorsetctBun co CHull 2.02.07-85.

B HeoO6XoaMMBIX cllydasx ClelyeT TakKe YCTAaHOBHUTh: MPOCKTHYIO MapKy U KIIacc
0eToHa, AuaMeTp, KJIacc U KOJIMYECTBO paboyeil 1 KOHCTPYKTUBHOM apMaTyphl,
KOHCTPYKIIMIO apMAaTypHBIX U3JI€NU, MapKy KUpIHYa U PacTBOPA, T€OMETPHUUECKHE
pa3Mepbl KOHCTPYKIUHN U APYTUE JaHHBIE.

1.2 IlpeasapuresibHoOe 00C/ae0BAHUE 3IAHUI, COOPYKEHUH

OcHOBHOI 3a7a4yeil TpeIBapUTEIBHOIO OOCIIEIOBAHUS 3MaHUS SBISETCS COOp
UCXOMHOW WH(OpMAIUU, OINpEeACICHHE OOIINEero COCTOSHHS  CTPOHMTEIbHBIX
KOHCTPYKIIMH, OIpEACICHHEe cocTaBa W o0bema paboT IS JIETaIbHOTO
00cJIeI0BaHUS.

2.2 B cocTaB paboT 10 MpeaBapUTEILHOMY 00CIICIOBAHUIO BXOJIST:

® 00U OCMOTp 3AaHUS;

e cOOp OOmMMX CBEICHHM O 3JaHUM, BPEMEHU CTPOUTEIHCTBA, CpPOKaX
OKCILTyaTallnu;

e 00mas xapaKTepUCTHKA OOBEMHO-TUIAHUPOBOYHOTO M KOHCTPYKTUBHOTO
PEIICHUH B CHCTEM HH)KEHEPHOTO 000pY/I0BaHHUS;

® BEISBJICHHE OCOOCHHOCTEH TEXHOJIOTHHU MPOM3BOJACTBA IS TIPOU3BOJICTBEHHBIX
3MaHUA C TOYKHM 3pPCHUS HMX BO3JCHCTBHS Ha CTPOUTEIbHBIC KOHCTPYKIIUH,
onpejencHre (PaKTUYSCKUX TapaMeTpOB MHUKPOKIMMATa WIH TPOWU3BOJICTBEHHOMN
CpEeIlbl, TEMIIEPATYPHO-BIAKHOCTHOTO PEKMMA TOMEIICHHS, HAIMYUS arpeCCHBHBIX
K CTPOMTEIBHBIM KOHCTPYKIIUSIM TEXHOJIOTHUSCKHUX BBIACICHUMA, COOp CBEIACHHH 00
AHTUKOPPO3UOHHBIX MEPOIPHSITHSIX;

® 03HAKOMJICHHE C apXMBHBIMH MaTeprajaMu U3bICKaHUI;

¢ W3yuyeHHWE MAaTEpPHAIOB paHEEC MPOBOJMBIIMXCS HA JaHHOM OOBCKTE
oOCleIOBaHMM  MPOM3BOACTBEHHOM  CpeAbl W COCTOSHHUS  CTPOUTEIBHBIX
KOHCTPYKLHUH.

[To pesymprataM TpeIBapUTEIBLHOTO OOCIICIOBAaHUS B 3aBUCHMOCTH  OT
UMEIOIUXCS AePEKTOB U MOBPEIKICHUH KOHCTPYKIIUNA TOJDKHBI OBITh BBITTOTHCHBI:

® OIICHKA TEXHHYECKOI'0 COCTOSHHS >KEJI€300€TOHHBIX, KAMEHHBIX, CTaJbHBIX H
JCPEBIHHBIX KOHCTPYKIMA W B clydae HEOOXOJMMOCTH MPHHATO PEIICHHE O
MEPBOOYCPETHBIX MEPONIPHUATHSAX TI0 YCHIICHUIO KOHCTPYKITHH;

® pelieH BOIMPOC O HEOOXOIUMOCTH IMPOBEACHHS ICTAIBHOTO OOCJICIOBAHHS WU
HAaMEUYEHBI YIaCTKH €T0 BBIMOJTHCHUS;

® COCTaBJICHA MTporpamMma JACTAIBHOTO 00CIeIOBaHUS KOHCTPYKIIHA.

Kareropun coCTOSIHMS KOHCTPYKIHMH B JaJdbHCHIIIEM YTOUYHSIOTCS Ha OCHOBE
JTAHHBIX JICTAILHOTO 00CJICIOBAHMS M PE3Y/IbTaTOB MOBEPOYHBIX PACUETOB.



1.3. leTanbHoe (MHCTPYMEHTAJIbHOE) 00C/IeJ0BaHHE

JletasnibHOE 00CieIOBaHUE MPOBOIAT C LEIbI0 YTOYHEHHUS UCXOAHBIX JIAHHBIX,
HEOOXOUMBIX [IJIsl BBIMOJHEHUS PACUETOB KOHCTPYKIUH, B 3aBUCUMOCTH OT
CTOSAIIMX 3aJay, HAJIU4YUS M TOJHOTHl MPOEKTHO-TEXHUYECKON JTOKYMEHTAlluH,
XapakTepa U CTENeHU 1e(PEeKTOB U MOBPEKICHUN MOXKET ObITh CIUIOUIHBIM (TIOJTHBIM)
WK BIOOpOYHBIM. JleTanbHoe 00cneoBaHIe BKIIOYAET:

® BU3yalbHOE 00CIeJOBAaHUE KOHCTPYKUUMN ¢ (PUKCAIueN paCKPBITUS TPEILUH;

e 00MepoUHbIe paboThI;

® UHCTPYMEHTAJIbHbBIE 00CIIEA0OBAHMS.

CrioutHoe o0cae10BaHUe MPOBOSAT, KOT/AA:

OTCYTCTBYET IPOEKTHAsI TOKYMEHTAIUS;

oOHapy>KeHbI 1ePEeKThl KOHCTPYKIUH, CHIKAIOIINE UX HECYIIYIO CIOCOOHOCTD;

MPOBOJUTCS PEKOHCTPYKLMS 3/1aHUS C YBEJIMYEHHEM HArpy3ok (B TOM 4YHUCIE
ATaKHOCTH);

BO300HOBIISIETCA CTPOMTEIBCTBO, IPEPBAHHOE Ha CpPOK Oojee Tpex Jjer 0e3
MEpPOTIPUATUHN N0 KOHCEPBALIHH;

B OJHOTHMHBIX KOHCTPYKIMSIX OOHapyXeHbl HEOJMHAKOBBIE  CBOMCTBA
MaTepualioB, U3MEHEHUS YCIOBUN 3KCIUTyaTalliu MOJ BO3JACHCTBHEM arpecCUBHBIX
Cpelibl WJIH 0OCTOATENHCTB THUIA TEXHOTEHHBIX MPOLIECCOB U TIP.

Bri06opouHoe o6cnenoBaHe NPOBOAST:

pU HEOOXOAMMOCTH 00CIIEIOBAHUS OTEJIbHBIX KOHCTPYKIIMIA;

B TIOTEHLUAJIBHO OMNAaCHBIX MECTax, /€ H3-32 HEIOCTYMHOCTH KOHCTPYKIIMM
HEBO3MOJKHO ITPOBEJICHUE CILIOIIHOTO 00CIIEJOBAHNUS.

Ecnu B npornecce criomHoro oocneaoBanus 0OHapyKUBaeTCs, YTO HE MEHEE

20% OIHOTHMHBIX KOHCTPYKUMH, Mpu oOmeM ux Komuyectse Ooisiee 20,
HaXOJUTCS B YAOBIETBOPUTEIHLHOM COCTOSIHUM, a B OCTaJbHBIX KOHCTPYKIIMSX
OTCYTCTBYIOT  J€(pEeKTbl U  TOBPEXKIEHUS, TO JOMYCKAeTCs  OCTaBIIHMECS
HEMPOBEPEHHbIE KOHCTPYKUUU 00cienoBaTh BbIOOpouHO. OOBEM BBIOOPOUYHO
oOcneayeMbIX KOHCTPYKIUHN JTOJKEH ONpPelesiThCs KOHKPETHO (BO BCEX Cyyasix He
Menee 10 % OJHOTUIHBIX KOHCTPYKIIUM, HO HE MEHEe TPeX).

HNHcTpyMeHTanbHOMY 00CIIEIOBAaHUIO MOJJIEKAT BCE KOHCTPYKIUHU, B KOTOPBIX
MIPYU BU3yaJIbHOM 00CeJOBaHUN OOHAPYKEHBI Cephe3HbIE Ae(EKThI.

Ecin mo pesynabraraM BH3YyallbHOTO OOCJENOBaHHUS CHAENaHa, JOCTaTOYHas B
COOTBETCTBUU C IMIOCTaBICHHBIMU 3aJjadyaMU OIEHKAa COCTOSHUS KOHCTPYKIUH,
MHCTPYMEHTaIbHOE 00CIIeJOBAHUE MOXKET HE MTPOBOUTHCSI.

[Ipu cmnomHoM 0O0CIE€IOBaHMM MPOBEPSAIOTCS Bce  KOHCTpyKuu. [lpu
BBIOOPOYHOM - OT/AEJIbHbIE KOHCTPYKIIMH, COCTABIISIIOIINE BBIOOPKY, 00bEM KOTOPOI
HA3HAYAETCs B 3aBUCUMOCTH OT COCTOSIHMSI KOHCTPYKUHMU U 3a7a4 00CieI0BaHus, HO
He MeHee 10 % xonnuecTBa ONHOTUIIHBIX KOHCTPYKIMI UM HE MEHEE TPEX.

BuszyansHoe  oOcnenoBaHue, Kak TpaBWIO,  SIBISETCS  CIUIOLIHBIM,  a
MHCTPYMEHTAIBHOE - BBIOOPOYHBIM MJIM CIUIOLIHBIM.

[Ipu Bu3yanbHOM 00C/EOBaHUN (DUKCUPYIOTCA TPEUIMHBI B KOHCTPYKIUSX.
JIOTIOTHUTENBHO TOKHBI OBITH TAKXKE ONPE/IEICHBI:
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® TIOBPEXKICHUS apMaTyphbl, 3aKJIaIHBIX JI€Talel, CBApPHbIX IBOB;

® YYAaCTKHM KOHCTPYKIMI C TOBBILIEHHBIM KOPPO3UOHHBIM H3HOCOM, BBIXOJbI,
KaBEepHbI B KOHCTPYKLHUSAX;

® cocTosiHME (DYHAAMEHTOB U OCAJKU OMOP HECYLIUX KOHCTPYKIIHIA;

® CMEIICHHE DBJIEMEHTOB COOPHBIX KOHCTPYKLUMHA B OINOPHBIX Yy3/ax MU UX
MOBPEKJEHNUE, HECOOTBETCTBUE IUIOMIAJOK ONUpPaHUs COOPHBIX KOHCTPYKIUH
MPOEKTHBIM TPEOOBAaHUSM M OTKJIOHEHHE (PAKTHMUECKHX MeOMETPUUYECKHX Pa3MEpOB
OT MPOEKTHBIX;

® MporuObl HECYIUX KOHCTpyKUuU (Oanok, purenei, ¢epm, MPOroOHOB, IUIAT
NEPEKPHITUN U TOKPBITUHN U T.J.);

e HanOoJee MOBPEkKACHHBIC U ABAPUNHBIE YUACTKU, KOHCTPYKIUHU U T.]I.

[Ipu Bu3yanbHOM 0O0CIENOBaHMM B Cllydae HEOOXOAMMOCTH IPOU3BOAUTCS
OpPMEHTUPOBOYHAS OlleHKa poyHocTh OeToHa ([Ipunoxenue 2).

[Ipu UHCTPYMEHTATLHOM OOCJIE0BAHUM U3MEPSIOTCA:

® IporuObl U AepopMalui HECYIIMX KOHCTPYKIUT;

® BEJIMYMHBI PACKPBITHS TPELIUH;

e (akTuyeckue XapakTEpPUCTHKH MaTepuaia HEeCyIIUX KOHCTPYKLUUNA IyTeM
MIPOBEJICHUS UCTIBITAHUN OTOOPAaHHBIX 00PA3I0B WM HEPA3pYyLIAIOUUMU METOIaAMH;

® 0caJIKi (yHIAMEHTOB U Jie(pOpMallii FPYHTOB OCHOBAHUH.

OnpeneneHne reOMETPUYECKUX XAPAKTEPUCTUK 3HaHUS W KOHCTPYKIIMMA
MPOU3BOJIUTCA MPU OOMEPOUHBIX paboTax.

O6mepamu orpeenaioTess KOHGUrypalus, pa3Mepbl, MOJI0KEHUE B MJIAHE U 110
BEPTUKAJIN KOHCTPYKUUN U UX 37eMeHTOB. [Ipn 0OMepouHbIX paboTax JIOJKHBI ObITh
MPOBEPEHBI OCHOBHBIE pa3Mephbl KOHCTPYKTUBHOW CXEMbl 3[JaHUs: JJIMHBI MPOJIETOB,
BBICOTBI KOJIOHH, CEUEHUS KOHCTPYKUMH, Yy37bl ONUpaHusi OajJoKk U Jpyrue
reOMETPUYECKUE TapaMeTpbl, OT BEJIUYMHBI KOTOPBIX 3aBUCUT HaIpPsKEHHO-
1e(pOPMUPOBAHHOE COCTOSTHUE 3JIEMEHTOB KOHCTPYKIIHH.

ITo pe3ynpTaTaM 00CI€10BaHUS COCTABIISIOTCS:

® TEXHUYECKUHN OTYET, COACP AIINI pe3ynbTaT 00CIeA0OBaHMS: IAHBI B pa3pe3bl
3laHUS C TEOJIOTMYECKUMHU TPOYUIAMH, KOHCTPYKTUBHBIE OCOOCHHOCTH 3JaHus,
(GyHIaMEHTOB, UX T'€OMETPHUsI; CXEMbl PACIIOJIOKEHHUSI PENEPOB U MApOK; OMHCAHHE
NPUHATONW CUCTEMBbI U3MepeHul; ¢hotorpaduu, rpaduKu U MIOPbl TOPU3OHTAIBHBIX
U BEPTUKAJbHBIX NEPEMEIICHHU, KPEHOB, Pa3BUTUS TPEIMH, MEpedyeHb (PaKkTopoB,
CIIOCOOCTBYIOIIMX BO3HUKHOBEHHUIO JepopMaluid; OLEHKa MPOYHOCTHBIX U
nehOpMaIMOHHBIX XapaKTEepUCTUK IPYHTOB OCHOBAHUHN U MaTepHalia KOHCTPYKIIMIA;

® TEXHUYECKOE 3aKIIOYEHHE O KATerOpUH TEXHUYECKOIO0 COCTOSHUS 3[IaHUs C
OLICHKAaMU BO3MOKHOCTH BOCHPHSTHS UM JOMOJHUTENbHBIX JeopManuil WiIu
ApPYTMX  BO3JIEUCTBUNA,  OOYCIOBICHHBIX  HOBBIM  CTPOUTEJIBCTBOM  WJIU
PEKOHCTPYKLIMEH, a B cllydyae HEOOXOIUMOCTH - NEPEUYeHb MEPOINPUSTUH s
YCUJICHUSI KOHCTPYKIMM U YKPEIUIEHHsI TPYHTOB OCHOBAHMIA.
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1.4 OOcuenoBanne 0ETOHHBIX M KeJ1€300€TOHHBIX KOHCTPYKIUI

OCHOBHBIMH 3a/ladaMH 00CTIETOBaHUSI HECYIIUX KEJIe300€TOHHBIX KOHCTPYKIIHA
SBIISIIOTCSL OTNPE/ICIICHNE COCTOSHUS KOHCTPYKIMK C BBISIBJICHHEM MOBPEXIACHUN U
MPUYHMH KX BO3HMKHOBCHHS, a TaKKe (U3MKO-MEXaHUYCCKUX XapPaKTEPUCTHK OETO-
Ha.

HamypHvie 06cnredosanus GETOHHBIX U 5KeNI€300€TOHHBIX KOHCTPYKIMM BKIIIOYA-
10T B ce0s1 cleayIolre BUIbl padoT:

® OCMOTp U OIpeJeTIeHHEe TEXHUYECKOTO COCTOSHHS KOHCTPYKIIUI MO BHEIIHUM
pHU3HAKaAM;

® MHCTPYMEHTAJIBHOE WU J1a00paTOpHOE ONpe/eIeHne MPOYHOCTH OETOHa | ap-
MAaTypHOU CTAJIH;

e OIpeIeJICHUE CTENICHN KOPPO3UU OETOHA M apMaTyphI.

O1eHKa TEXHUYECKOTO COCTOSIHUSI KOHCTPYKIIUN 110 BHEITHUM MPHU3HAKAM MPOH3-
BOJIUTCSI HA OCHOBE OIPEIETICHHSI CIEAYIONINX (aKTOPOB:

® TCOMETPHUYECKUX Pa3MEpPOB KOHCTPYKIIUI U UX CEUCHHUIA,

®  HaJIWYUs TPEUIVH, OTKOJIOB U Pa3pylICHUN;

o COCTOSIHHSI 3QIIUTHBIX TMOKPBITHH (JIAKOKPACOUYHBIX, MITYKATYPOK, 3aIllT-

HBIX 9KPaHOB H JIp.); IPOTHOO0B ¥ fedhopMannii KOHCTPYKIIHIA;

®  HApYIICHUS CIEIUICHUS apMaTypbl ¢ OETOHOM;

®  HaJIW4HWA pa3pbiBa apMaTypHI;

o COCTOSIHHSI aHKEPOBKH TPOIOIBHON U MONIEPEYHON apMaTyphl;

o CTETIeHN KOpPO3UH OETOHA U apMaTypHl.

Jlabopamopnoe onpedenenue npouHocmu 6GemoHa KOHCTPYKUUN MPOU3BOIUTCS
MyTEeM HUCIIBITaHUSI 00pa3IoB, B3ATHIX U3 ATUX KOHCTPYKIIHHA.

O160p 00pa3IOB MPOU3BOAUTCS IyTEM BBIMWIMBAHHUS KEPHOB TUAMETpOM oT S50
o 150 MM Ha ydacTkax, TJe ocllabJieHHue DJIEMEHTa He OKa3bIBaeT CYIIECTBEHHOTO
BJIVSTHHSI HA HECYIYI0 CIIOCOOHOCTh KOHCTPYKIUK. DTOT METO AaeT Hanbolee J0c-
TOBEpPHBIC CBEACHUS O TIPOYHOCTH OETOHA B CYIIECTBYIOIUX KOHCTpYKIUsAX. Hemoc-
TaTKOM €ro SIBJIIETCS OOJbIIas TPYJA0EMKOCTh paboT 1Mo 0TOopy U 00padoTke oOpas-
IIOB.

[Tpu ompeneneHN MPOYHOCTH MO 0OpasiaM, 0TOOpaHHBIM M3 OETOHHBIX U XKelle-
300€TOHHBIX KOHCTPYKIIMH, ClIeIyeT pyKoBocTBOBaThCs yKazaHusmu [ OCT 28570.

CyImHOCTh METO/Ia COCTOUT B U3MEPEHUH MHHUMAJILHBIX YCHIINH, pa3pymaonx

BbIOYpEHHBIC WITU BHIMIJICHHBIC U3 KOHCTPYKIIMHA 00pa3ibl OETOHA MPH MX CTaTH-

YECKOM Harpy>K€HUH C MOCTOSIHHOW CKOPOCTBHIO POCTa HATPY3KH.

CreneHb pacKpbITHS TPEIIUH COTIOCTABISIETCS C HOPMATHBHBIMU TPEOOBAHHUSIMHU
M0 TpeIeTbHBIM COCTOSTHUSIM BTOPOW TPYIIBI B 3aBHCHUMOCTH OT BUJA U YCJIOBUH
paboThl KOHCTPYKIUH.

B ’xene300€TOHHBIX KOHCTPYKIMSX HanOoJee YacTO BCTPEUAIOTCS CIIEAYIOIINE
BUJIbI TPEIIIHH:

a) B U3ru0aeMpIX 3JIeMEeHTaX, paboTrawimux mo 6ajoyHoi cxeme (Oajaku, Mporo-
HBI), BO3HUKAIOT TPEIIUHBI, TEPIECHANKYIISPHbIE (HOpMalbHbIC) MPOJOIBHON OCH,
BCJIC/ICTBUE TOSIBICHUS PACTATHBAIOIINX HAMPSHKECHUH B 30HE JEHCTBHSI MaKCUMAaJTh-
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HBIX U3ru0aronmx MOMEHTOB M TPEUIMHBI, HAKJIIOHHBIE K MPOJOJIbHON OCH, BbI3BaH-
HBIE TJIABHBIMHM PACTATUBAIOIIMMH HANPSHKEHUSMU B 30HE JIEMCTBUS CYIIECTBEHHBIX
nepepe3bIBAIOIINX CUIT U U3TM0aeMbIX MOMEHTOB.

0) HOpMaJIbHbIE TPEUIMHBI UMEIOT MAKCUMAJIbHYIO IIUPUHY PACKPBITUS B KpaHHUX
PACTSHYTBIX BOJIOKHAX CEUEHHMs dJeMeHTa. HakilOHHbIE TpEemMHBI HAYMHAKOT pac-
KpBIBaThCSl B CPeAHEN yacTu OOKOBBIX IpaHeil 3JIeMeHTa - B 30HE JEUCTBHUS MaKCH-
MaJIBHBIX KacaTeJIbHbIX HAIPSKEHUW, a 3aT€M Pa3BUBAIOTCS B CTOPOHY PACTSIHYTOU
TPaHHU.

OO6pa3oBaHue HAKJIOHHBIX TPEIIMH Ha OMOPHBIX KOHIAX OajJOK M MPOrOHOB CBH-
JETEIbCTBYET O HEAOCTATOYHOM MX HECYyILEeH CIOCOOHOCTH IO HAKJIOHHBIM CEYEHM-
M.

BepTukanbHble U HAKJIOHHBIE TPEIIMHBI B MPOJIETHBIX y4acTKax OajloK U Mporo-
HOB CBUJETEIBCTBYIOT O HEJJOCTATOYHOW MX HECYIIEW CIOCOOHOCTH MO U3rubdarolie-
MY MOMEHTY.

PaznpoGnenne 6eToHa ckaTol 30HBI CEUEHUHN M3rMOAEMBIX 3JIEMEHTOB YKa3bIBACT
Ha UCYepIIaHue HeCYyIlIeH ClOCOOHOCTH KOHCTPYKIIUU;

B u3rubaemMbIx s1eMeHTax, KaK IpaBuiIo, K MOSBICHUIO TpewuH 6onee 0,5 MM nipu-
BOJUT YBEJIMYECHHUE MPOTUOOB U YIJIOB MOBOPOTA.

BHelnue npu3Haku, XapakTepu3ylolue COCTOSHHUE KeIe300€TOHHBIX KOHCTPYK-
WA 110 5-TU KaTErOpUsM, IPUBOAATCSA B MPUIIOKEHUU 1.

B tabnuue 2.3.1. npuBeaeHbl 3HAUCHUS PEACIBHO AOMYCTUMBIX MPOTHOO0B IS
COOPHBIX M1 MOHOJIHUTHBIX 3JIEMEHTOB JK€JI€300€TOHHBIX KOHCTPYKIIHA.

Tabnuua 2.3.1
3Ha4eHUS MPECTBHO JOIMYCTUMBIX IIPOTHOOB KEIe300€TOHHBIX KOHCTPYKIIUN

[IpenenvHO 110-

DneMeHTbl KOHCTPYKIUI MTyCTUMBIE
POruoObI
1. IlonkpanoBsie OaIKu MPU KpaHax:
PYIHBIX 1/500
ANMEKTPUUECKUX 1/600

2. IlepexpbITHs € IUIOCKUMHU /0 TUIMTaMU U IUIOCKUM IOTOJIKOM U 3Jie-
MEHTBHI ITIOKPBITHUSA , IPU IIPOJIETAX, M:

<6 17200
6<1<7,5 3cem
>7,5 17250
3. IlepekpoIThs C PEOPUCTHIMU TTUTAMH M DJIEMEHTHI JISCTHUI TIPH TIPO-
JIeTax, M:
<5 17200
5<I£10 2,5¢m
>10 /400

4. DnemMeHThl MOKPBHITHI CEIbCKOXO03SUCTBEHHBIX 3[JaHUN MPOU3BOJICT-
BEHHOI'0 Ha3HAYEHHMS P MPOJIETAX, M:
/<6 /150
6</<10 4 cm
>10 17250
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[IpenenvHO 110-

DneMeHTbl KOHCTPYKIUI IIyCTUMBIE
pOruobI
5. HaBecHble cTeHOBbBIE MaHENU (IIPU pacdyeTe U3 IIOCKOCTH) MPH Mpo-
JeTax, M:
<6 11200
6<1<7,5 3cem
>7,5 1/250

Ipumeuanue. IIpu IeHCTBUN OCTOSHHBIX, JUTUTEIBLHBIX U KPATKOBPEMEHHBIX HATPY30K MPOrHO OAIoK u
IUTAT HE JOJDKEeH mpeBbimaTh //150 nponera u I/75 BblIeTa KOHCOMH.

1.5. O6caenoBanue ocHOBaHM M GyHIAMEHTOB 31aHU

[IpoBenenuto oOcaeAOBaHMS OCHOBAaHMM M (PYHIAMEHTOB 3[aHUN JOJIKEH
MpeIIeCTBOBATh aHAIM3:

® pe3yJbTaTOB BU3yaJIbHOM OLIEHKH COCTOSTHUSI BEPXHEH KOHCTPYKIMU 3aHUs;

® [POEKTHOM JIOKyMEHTAIlMU 3JaHUs, MAaTepUajoB, YCTAHABIMBAIOIIMX THUII
(GyHIaMEHTOB, MX pa3Mepbl W TJIYOUHY 3aJ0XKEHUS, Harpy30K (IMIOCTOSHHBIX U
BPEMEHHBIX) Ha (PYHAMEHTHI;

® MaTepuajoB HHKEHEPHO-T€OJOTUYECKUX W3BbICKAHUM, BBINIOJHEHHBIX Mepe.
CTPOUTENHCTBOM WJIM B TIOCIEIHUE TOMBI;

® UHXXEHEPHBIX MEPOINPHUATUH, MPOBOJMBIIUXCSI B Mpeaenax IJIOMAIKU HIN
BOJIM3U Hee.

OO6cnenoBanue ocHOBaHUM U (PyHAAMEHTOB MPOU3BOJIUTCS CIIELUATU3UPOBAHHOM
opraHu3auueld, HMEIOIIeH JIMIEH3UI0 Ha TMpOBEJACHUE JaHHBIX paldoT, B
COOTBETCTBUU CO CIEUHMAIBHBIM pa3feiaoM oOuied MporpaMmbl 00CIIeI0BAHUS
3/1aHUs, COCTaBIsIEMOM HAa OCHOBAHMM TEXHMYECKOrO 3aJaHus 3aKa3yuka WU
MPOEKTHON OpraHU3aIINH.

Jlo Havana paboT mo oOCIeAOBAHHIO TPYHTOB OCHOBAHMM M (PYHIAMEHTOB OT
COOTBETCTBYIOIIMX OpraHu3aliii B YCTAHOBJICHHOM TMOPAJKE JOJKHO OBITh
MOJIyYeHO pa3pelieHue (opAep) Ha MPOXOAKYy ImypdoB, OypeHuEe CKBaXKHUH,
3oHaupoBaHue. [Ipu 3TOM B MecTax MCTOPUYECKON 3aCTpOMKHM Ha3BaHHBIE PaOOThHI
HE0OXO0JIMMO COTJIACOBBIBATH C OPraHaMU OXPaHbl UCTOPUUYECKHUX MaMSATHUKOB.

K ocobenHoctsam o0cienoBaHusl OCHOBaHUN U (PYHIAMEHTOB 3/IaHUNA OTHOCSTCS
3aTPyJHEHHBIN JTOCTYIl K OCHOBAaHUIO M3-32 HAJIUYUS CTPOUTENIbHBIX KOHCTPYKIUH,
HEJIOMYCTUMOCTh HapYyIIEHUs U OCJIa0JeHUSI OCHOBAHMSI MPU MPOXOJKE BHIPAOOTOK,
OTpaHUYEHUs B MPUMEHEHUH CTaHAAPTHOTO U3BICKATEIHCKOIO 00OPYIOBaHUS U3-3a
CTECHEHHBIX YCJIOBHIA.

[Ipu oOcnenoBanuM, OCOOCHHO B pallOHaX HUCTOPUYECKOM  3aCTPOMKH,
HEO0OXOIUMO TaKX€ BBIIBUTh HAJIMYUE M MECTOMNOJIOKEHHUE CYIIECTBYIOIINUX U paHee
CYLIECTBOBABUINX MOJ3EMHBIX COOPYKCHHM, MOABAIOB, (YyHIAMEHTOB CHECEHHBIX
3MlaHUl, TOHHENeH, WHXEHEPHbIX KOMMYHHUKAIMM, KOJIOALEB, MOJA3EMHBIX
BbIPa0OTOK, OYpOBBIX CKBaXHH U JIp. B 30HE BIMSHUS HOBOTO CTPOUTEILCTBA.

Jlonyckaercs He MPOBOAUTH 0OCIEI0BaHUE IPYHTOB OCHOBAaHUU U (PyHIaMEHTOB
30aHUA U COOpYXKEHUH TreoTexHudeckux kareropui I m II, y KotOpeIX mpu
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oOcne0BaHNKM HE OOHAPYKEHO BHIMMBIX JnedopMmanuii U I KOTOPHIX WMEIOTCS
BCE HEOOXOJUMBIC apXUBHBIC MAaTCPUAJIbl, @ BEJIMYUHBI JIOMOJHUTEIBHBIX HArpy30K
Ha (QYHIAMEHTHI OT HOBOTO CTPOUTEILCTBA WM PEKOHCTPYKIIMA W BEIUYHHBI
JOTIOTHUTENIbHBIX OCaJI0K HE BBI30OBYT HEJOMYCTUMBIC AehOpPMAIIMH KOHCTPYKITUH, 1
€ClIi B 30HE B3aMMOJICHCTBHS COOPYKEHHUSI C T€OJIOTUIECKOU CPEION OTCYTCTBYIOT
cnenupUIECKUe TPYHTHI U OTIaCHBIC HHYKEHEPHO-TCOJIOTHICCKUE MTPOIIECCHI.

OOcnenoBaHne TPYHTOB OCHOBAaHUM B OOIIEM Ciydae BKIIIOUACT CIIEAYIOUIH
KOMILIEKC padoT:

® TIPOXOKY IIyp(OB, MPEUMYIIIECTBEHHO BOIHM3U (YHIAMCHTOB;

e OypeHHE CKBaXHH C OTOOpPOM OOpa3loB TPyHTAa U OMNPEACICHHEM YPOBHS
MO/I3€MHBIX BOJI;

® 30HIMPOBAHUE TPYHTOB;

® WCIBITAHUE TPYHTOB INTaMIAMU WM MPECCHOMETpaMU (CTaTUYCCKUMU
Harpy3Kkammu);

® 1ICCJICIOBAHUS TPYHTOB re0(U3HUICCKIMHU METOIAMU;

e j1abopaTopHbIC HCCICIOBaHUS (DU3UKO-MEXaHMYECKHX CBOWCTB TPYHTOB U
XUMHYCCKUI aHaJIN3 TIOJI36MHBIX BOI;

e KamMepanbHas 00padoTKa MaTepHaoB,;

® COCTaBJICHHE TEXHUYECKOTO OTYETa, BKIFOUAIOIIETO 3aK/II0UeHIEe 00 N3MEHEHUN
WHKXCHEPHO-TEOJIOTHYCCKUX YCIIOBUH.

Pacnonoxenue u oOmiee uncio BeIPaOOTOK, TOUEK 30HIUPOBAHUS, TPUMEHEHHUE
reopu3NYECKUX METOAO0B, 00BEM, UM COCTaB ONpEICICHUN (PU3NKO-MEXaHHUSCKHUX
XapaKTePUCTUK TPYHTOB 3aBUCAT OT Pa3MEPOB 3/IaHUS WIIM COOPYKCHHUS, CIIOKHOCTH
WH)XCHEPHO-TEOJIOTMYECKOTO CTPOSHUS IUIOMAAKKA U, KPOME TOTO, OIMpPENesSIOTCS
HEO0OXOIUMOCTBIO 00cneoBaHus (PYHIAaMEHTOB M HUX OCHOBaHHMM Ha Haubosee u
HaUMEHEe Harpy>KCHHBIX YJYacTKaX B 30HAX BIIMSHHS HOBOTO CTPOHUTEILCTBA HIIU
pekoHCTpyKiuu. [Ipm >TOM HEOOXOAUMO TaKXKE YUYHUTHIBATh BBISIBICHHBIC
aedopMaIui 31aHUN C TENbI0 JAeTalu3allii UCCICIOBAaHUS TPYHTOBBIX YCIOBHHA B
MecTax J1e(opMUpOBaHUS 3TaHUH.

B pesynbrare mpoBeneHHBIX 00CIIEIOBaHUN TPYHTOB JIOJDKHO OBITh YCTaHOBIICHO
COOTBETCTBHME HOBBIX JIaHHBIX apPXUBHBIM, €CIM OHH HWMCIOTCS. BBISIBICHHBIC
pa3nuuusi B WHKCHEPHO-TCOJIOTHMUECKONH W THUAPOTEOJIOTHYECKOW OOCTaHOBKE U
CBOMCTBaX TPYHTOB WCHOJB3YIOT JUIsl OOBSCHEHUS TpUYMH Jedopmaruii u
MOBPEKICHUN 37aHui, pa3pabOTKH JaJbHEUIIUX MPOTHO30B W YYUTHIBAIOT IPHU
BBIOOPE CIIOCOOOB YCHiICHHUS ()YHIAMEHTOB MJIU YIIPOYHEHUS OCHOBAHUS 3/IaHU.

Ob6cnenoBanne GyHIaMEHTOB BKIIIOYAET CIEAYIOINE BHIIBI paboT:

¢ Bu3yasibHOE (00111e€e) 0OcnenoBanue PyHIaMEHTOB;

e JieTabHOE (TEXHUYECKOE) 0OcienoBaHue (yHIaMEHTOB;

e OIpeaeNeHUe TMPOYHOCTH, a B HEOOXOJUMBIX CIydasX TPEIIMHOCTONKOCTH
KOHCTPYKIHHA (PyHIaMEHTOB;

® HAJIMYWE, TUI ¥ COCTOSTHUE THIPOHU3OJISAIINH;
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[Ipn oOcienoBaHMM 37aHUN BOJM3UM HCTOYHUKOB JTUHAMUYCCKUX HArpy3o0K,
BBI3BIBAIONINX KOJICOAHUS MPHJICTAIONIUX K HUM YYaCTKOB OCHOBaHUs, HEOOXOIUMO
MIPOBOIUTH BUOPAIIMOHHOE 00CIICI0BaHHUE.

Bubparnmonnoe o0ciiejoBaHUE MTPOU3BOIUTCS B IEISIX MOJIYICHHS (PaKTHICCKUX
JaHHBIX 00 YpOBHSX KOJieOaHWUH TpyHTA M KOHCTPYKIHMHA (yHIaMEHTOB
OKCIUTyaTUPYEeMBIX 3JaHMA W COOPYXCHUH TP HAIWMYUU JTHHAMHYCCKHX
BO3JICUCTBUN:

® OT 00OpY/I0BaHHS, YCTAHABIMBACMOTO WJIU TUIAHUPYEMOT'O K YCTAaHOBKE BOJIHM3HU
3JIaHHUS;

® OT IMPOXOJIAIIECT0 HAa3eMHOTO WM IOJ3EMHOTO KOJCCHOTO M PEIbCOBOTO
TpaHCIIOPTa BOJIM3U OT 3/1aHMUS;

®0T CTPOUTEIBHBIX Pa0OT MPU PEKOHCTPYKIINH;

® OT JPYIMX UCTOYHUKOB BHOpAITUH, PACIIONIOKEHHBIX BOJIM3U 3/IaHU.

JIist BUOpaIiMOHHBIX OOCJICIOBaHMMA 37aHWM, (YHIAMEHTOB M WX OCHOBaHUH, a
TAaK)KE TIOJ3EMHBIX COOPY)KEHUH, PEKOMCHIyeTCS NPHMCHCHHE KOMILICKCOB

anmnaparypbl, 00eCleunBaloIIUX 3auch KojiebaHui B quamna3one yactot ot 1 1o 100
I'o.

2.5. O0cnegoBaHue MeTAINYECKMX KOHCTPYKIHUH

3amauaMu 00cCiieTOBaHUSI METAJUIMYECKUX KOHCTPYKUUN SBIISIOTCS:

® ONpE/IEJICHNE TEXHUYECKOTO COCTOSIHUS KOHCTPYKIIMM O BHEIITHUM ITPU3HAKAM;
® OIICHKA KOPPO3HOHHBIX MOBPEKICHUN CTAIBHBIX KOHCTPYKIU;

e 00CJIe/IOBaHKE CBAPHBIX, 3AKJIETIOYHBIX U OOITOBBIX COEAMHEHUIA;

® OIIpEJICIICHNE Ka4eCTBA CTAJIN KOHCTPYKIIHMA.

Onpe@eﬂeﬂue MEXHUYEeCKO20 COCMOAHUA KOHCI’I’lpyKMMﬁ no 6HEWHUM NPpU3IHAKam

JleheKThl U MOBPEXKJAEHUS CTATBHBIX KOHCTPYKIMK B 3aBUCHMOCTH OT IPHUYMH,
MX BBI3BIBAIOIINX, MOKHO CUCTEMATU3UPOBATH HA CICIYIOIIUE TPYIIIbI:

1. IToBpexaeHus OT CWJIOBBIX BO3ACHCTBUM (CTATUYECKUX U JUHAMUYECKHUX) -
Pa3pbIBbI, TOTEPS] YCTOMYMBOCTH, TPEIIMHBI, OCIA0JICHUE COSAMHEHUN U T.II.

2. TloBpexxaeHUs: OT MEXaHWYECKUX BO3JEHCTBUM - BMATHHBI, MPOTHOBI, UCKPUB-
JICHUsL, UICTUPAHUE U JIP.

3. TloBpexxaeHUs: OT TeMIEPaTypPHBIX BO3JACHCTBUM - KOPOOJIEHUE U pa3pyllIeHUE
IPU BBICOKMX TEMIIEPATYpaX, XPYNKHE TPEIIMHBI IIPU OTPULIATEIIBHBIX TEMIIEPaTy-
pax.

4. TloBpexaenus (KOppo3usi) OT XUMUUYECKOM arpeccCuu 3JICKTPOXUMUYECKUX U
(hU3UKO-XMMUYECKUX BO3JICUCTBUH.

OueHKa CTENEHU BIUSIHUA KOHKPETHBIX MOBPEXKACHUNA MPOU3BOAUTCS IO JOIYyC-
KaeMbIM OTKJIOHCHHSIM Ha COOTBETCTBYIOIIHUE J€(PEKThI, perJaMEeHTHUPOBAHHbBIC
CHulI 11-23, CHulI 3.03.01 u ap.

OlieHKa TEXHUYECKOTO COCTOSIHUSI KOHCTPYKIUM TTO BHEIITHUM ITPU3HAKAM MPOU3-
BOJMTCS HA OCHOBE OMpeeIeHUs CIeIyonmnX (HakTopoB:
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® I'COMETPUYECKUX Pa3MEpPOB KOHCTPYKLUMHU M UX CEUCHUH; HAJIU4Us Pa3pbIBOB
AJIEMEHTOB KOHCTPYKLMN; HAJTUYUsl UCKPUBJICHUN DJIEMEHTOB;

® COCTOSIHUSI aHTUKOPPO3HOHHBIX 3AIIUTHBIX MOKPBITUH; N1e()EKTOB U MeXaHU4e-
CKHUX IOBPEXKICHUM;

® COCTOSIHMSI CBAPHBIX, OOJITOBBIX U 3aKJIEMOYHBIX COCAMHEHHI; CTETIEHH U Xapak-
Tepa KOPPO3UU DJIEMEHTOB U COCTUHECHUM;

® OTKJIOHEHHMSI 3JIEMEHTOB OT MPOEKTHOT'O TOJIOKEHUSI (PACCTOSHUS MEXIY OCSIMU
dbepM, IPOroHOB, OTMETOK OMOPHBIX y3JI0B U pUTeed U T.11.);

e 1poru0oB u aedopmarimii.

Ornpenenenue reoMeTpUIECKUX NapaMeTPOB KOHCTPYKIMI U UX CEYEHUN IIPOU3-
BOJUTCS IIyTEM HEMOCPEACTBEHHBIX HM3MepeHuid Mo pekomeHpauusam n. 3.1. Ilpm
ATOM (PUKCHUPYIOTCS BCE OTKJIIOHEHUS OT UX MPOEKTHOTO MOJIOKEHHUS.

TonmuHa 31€MEHTOB U3MEPSIETCS IITAHMEHUUPKYIEM ¢ TOYHOCTBIO 10 0,05 mM;
TOJIIMHA DJIEMEHTOB, UMEIOIIUX JOCTYII C OAHON CTOPOHBI, U3MEPSETCS C ITIOMOILBIO
yJIBTPa3BYKOBBIX ToJmHOMepoB Tuna Keapu-6, KBapu-15; ceuenue cBapHbIX MIBOB
OTIpeIeNsIeTCs] C MOMOIIBIO A0JIOHOB UM CHATHEM CJIENKa TUIACTUKOM, OCTaJIbHbIE
pasMepsl - C IOMOILIBIO CTAJIBHOW JIMNHEHUKHU U PYJIETKHU.

Jlist u3MepeHus TONILMHBI JUCTa B C1a00 HANpPSKEHHOW 30HE MOXKET OBbITh BbI-
CBEpJIEHO OTBEPCTHE AHAMETPOM 110 50 MMm.

Onpenenenre WUPHUHBI U TITYOUHBI PACKPBITHS TPEUIUH B 00IIEM CIy4ae CIeyeT
BBIIIOJIHATH 1O peKOMEHAAUusAM M. 3.1. BrisiBIEeHUE TPEIIMH B METAJUIMYECKUX KOH-
CTPYKLHUSAX IPOU3BOAUTCS IIyTE€M TILATEJIBHOTO BU3YyaJIbHOI'O OCMOTpa C HCIOJIB30-
BAHHUEM JYIIBI C 6 - 8-KpaTHBIM YBEIUYEHUEM MU MUKpockona MUP-2.

[Ipu3HakamMu HaJIUM4Ms TPELIMH MOTYT OBITh MOTEKH P’KaBUMHBI, BBIXOMSIIHUE HA
IIOBEPXHOCTh METAJLIa, U MIEIYIIEHUE KPACKHU.

JlJist yTOUHEHUS Halu4us TPEUMH MOKHO XOPOIIO 3aTOYEHHBIM 3yOUIIOM CHUMATh
HEOOJIBIIYIO CTPYKKY BIOJIb MPEIOJaraéMoi TPEIIUHbI, pa3JBOEHUE KOTOPOH To-
BOPUT O HAJIMYUU TPEILUH.

JIns BBIABIICHUS TPEIIMH MOKHO I10JIB30BATHCSA KEPOCHHOM. [l 3TOro O4MIEeH-
Hasl IOBEPXHOCTh CMAYUBAETCS KEPOCUHOM, KOTOPBIM MPOSIBISAET OUEPTAHUE TPEILIU-
HBI.

OcHOBHBIMH JI€(€KTaMU U TOBPEKACHUSIMHU CTAIbHBIX KOHCTPYKIUI, KOTOpBIE
BBISIBJISIIOTCA TPU BU3YaIbHBIX HATYPHBIX 00CIIEIOBAHUSX, SIBIISIIOTCS:

® B KOHCTPYKULHUSAX - MPOTUOBI OTAEIbHBIX AJIEMEHTOB U BCEW KOHCTPYKIIMH, BUH-
TOOOPa3HOCTh AJIIEMEHTOB, BBIIYYUBAHUS, MECTHBIE MPOTrHObI, TOTHYTOCTh Y3JIOBBIX
(bacoHOK, KOppO3Usi OCHOBHOI'O METaJlIa U METaJljla COEIUHEHUHN, TPEILIUHBI;

® B CBapHbIX IIBax - Je(PeKThl (OpMbI 1IBA (HEIIOJIHOMEPHOCTD, PE3KUE MIEPEXOIbI
OT OCHOBHOI'O MeTajlla K HaIlJIaBJICHHOMY, HaIUIbIBbl, HEpaBHOMEpHAsl IIMPHUHA 11BA,
KpaTepbl, MepepbiBbl) U Ae(EKThl CTPYKTYpHI IIBa (TPEIIUHBI B IIBaX WM OKOJO-
LIOBHOW 30HE, NOAPE3bl OCHOBHOI'O METAJlJIa, HENPOBAphl 110 KPOMKAM U IO cede-
HUIO 1IBA, [IVIAKOBBIE MJIM Ta30Bbl€ BKIIIOUEHUS UITU TIOPHI);

® B 3aKJICMIOYHBIX COCIUHEHUSX - 3apyOKH, CMEIIEHHE C OCH CTEp>KHEW M Majo-
MEPHOCTb T'OJIOBOK, M30BITOK WMJIM HEAOCTATOK IO BHICOTE MOTAMHBIX 3aKJIETIOK, KO-
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casl 3aKJeNKa, TPEIIMHOBAaTOCTh WM psAOMHA 3aKJIENKH, 3apyOKH MeTallga OTKUM-
KO, HEIUIOTHBIEC 3aIOJHEHUSI OTBEPCTUN TEJIOM 3AKJIENKH, OBAaJbHOCTh OTBEPCTHUU,
CMELICHUE OCEH 3aKJICTIOK OT MPOEKTHOIO IOJIOKECHMS, TOABUKHOCTD 3aKJIEIHOK, OT-
PBIB F'OJIOBOK, OTCYTCTBUE 3aKJICTIOK, HEIIJIOTHOE COCIMHEHHE ITAKETa.

I[IoMMMO yKa3aHHOTO B KOHCTPYKUHMSAX M3 AJIOMHUHHUEBBIX CIUIABOB BBIABIISIOTCS
MECTa UX KOHTAKTa C KOPPO3UOHHO-AKTUBHBIM MATEPHAIIOM.

OneHKa KaTeropuu TEXHUYECKOTO COCTOSIHUSA CTAJIBHBIX KOHCTPYKIMH IO BHELI-
HUM IIPU3HAKaM NPUBOJUTCS B Tabyuie (IpuiiokeHue 3).

1.7. ObcaenoBanme AepeBIHHBIX KOHCTPYKIMI

Ocobennocmu IKCnyamayuoOHHbIX Ka4ecnie aep€6}lHHblx KOHcmpyKI/!MIZ

HpeBecuna sBisgercs 3Q(PEKTUBHBIM CTPOUTETBLHBIM MaTEPUAIOM, OJJHAKO UMEET
pSZl OTPULIATETBHBIX CBOMCTB: HEOAHOPOIHOCTh CTPOEHHUSA M MOPOKU (CYUKH, KOCO-
CJIOH U Jp.), ObICTpOE YBIaXKHEHHE, HA0YXaeMOCTh, HU3Kasi OTHECTOMKOCTb, OBICTpOE
paspyuieHue rpubamu u kyukamu. [loaTomMy obecriedeHune AOITOBEYHOCTH JAepe-
BSAHHBIX KOHCTPYKLUNA TpeOyeT BHIMOJHEHUS PsAJla MEPOIPUSATUI MIPU UX CTPOUTEIb-
CTBE U IKCIUTyaTalluu.

OcHoBHBIE TpeOOBaHUSI, MPEABIBISIEMbIE K APEBECHUHE U JACPEBSIHHBIM KOHCTPYK-
uusaM, pernameHtupyrorcs 'OCT 16483.0, TOCT 16483.7, TOCT 9462, I'OCT
9463, a Taxoxke CHullI 11-25.

[Ipu oOcnegoBaHUAX NEPEBIHHBIX KOHCTPYKIIUH CleIyeT pa3inyaTh 0COOEHHOCTH
HEKJICEHBIX U KJIEEHBIX KOHCTPYKUUN U TpeOOBaHUM K YCIOBHSIM HX IKCIUTyaTalluH,
TaK KaK CTOWKOCTb KJIEEBBIX COCIMHEHHH K IUKIUYECKUM TeMIlepaTypHO-
BJIQKHOCTHBIM W JPYTHUM 3KCIUTyaTallMOHHBIM BO3JCUCTBHUSM OTIMYAETCS OT He-
KJICEHBIX KOHCTPYKIIMA.

[Ipu orneHKE CTOMKOCTH KIJIEEBBIX COCIMHEHHMH K LUKIMYECKUM TeMIIEpaTypHO-
BJIQ)KHOCTHBIM BO3JIEUCTBUAM CJEAyeT PYKOBOACTBOBaThcs ykazaHusmu ['OCT
17580, Bogoctoiikoctu - OCT 17005.

Ocnosnvie NPpU3HAKU, xapakmepusyrowue mexHuiecKkoe cocmosnue KOHcmpyKL;MTJ

OCHOBHBIMH TIPU3HAKAMH, XapAKTEPU3YIOIIUMH TEXHUYECKOE COCTOSHHE Iepe-
BSIHHBIX KOHCTPYKIIUH, SIBJISFOTCS: TPEIIMHBI, TPOTUOBI U JepopMaliuu, MpoYHOCT-
HBIE MOKa3aTeld, BIAKHOCTHOE COCTOSIHUE, OMOTIOBPEXKICHUE (TpUOaMH U KYyKaMH ),
KOPPO3Usl IPEBECUHBI (11 KOHCTPYKITUH, IKCILTyaTUPYEMBIX B YCIOBHUSX arpecCUB-
HBIX Cpel), KOPpo3us MEeTAUTMYECKUX HAKIIaJI0K, CKOO, XOMYTOB, OOJITOB H JIp.

[Tporu6sr u gedopManuu AIEMEHTOB JIEPEBSIHHBIX KOHCTPYKIIUH OMpPEACIsIOTCS
10 METOAMKE U CPEJICTBAMHU, U3JIOKEHHBIMU B pa3jl. HACTOSIIECH METOIMKHU.

[TporuOb1 3JIEMEHTOB AEPEBSHHBIX KOHCTPYKIMH 37aHUA W COOPYKCHHH HE
JTOJDKHBI TIPEBBIIIATh BETUYUH, TPUBEICHHBIX B Tabymie 2.6.1.
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Tabnuira 2.6.1

IIpenenbHble IPOTHU-

Ne 1. .
0 DneMeHTbl KOHCTPYKIIHM OBl B JIOJIAX TPOJIETA,
' He Oonee
1 |bankm MeXIy3Ta)KHBIX NEPEKPBITUI 1/250
2 |banku yepaayHbIX NEPEKPHITUI 1/200
3 [llokpbiTUs (KpOME €HJIOB):
IIPOTOHBI, CTPONUJIbHBIE HOTH 1/200
OaJIKM KOHCOJIbHBIE 1/150
(bepMbl, KileeHble OaJIKH (KpOMe KOHCOJIbHBIX) 1/300
TUTUTHI 1/250
oOpeleTK, HaCTUJIbI 1/150
4 |Hecymue 37€MEHTHI EH0B 1/400
5 |[lanenu u sneMeHTHI (paxBepka 1/250

[Ipumeuanusd: 1. Ilpy Hanu4YuK MWTYKATypKU MPOTUO 3JIEMEHTOB MEPEKPHITHIA
TOJIBKO OT JIJIUTENbHOM BPEMEHHOW HArpy3Ku He JOJDKEH mpesbimarh 1/350 mpoite-

Ta.

2. [lpu HaMMUMU CTPOUTETHLHOTO MOJbEeMa MpeACTbHBIN MPOrud KiIeeHbIX OalloK
nonyckaercs 1o 1/200 mpoera.
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2. UICTIBITAHUE KOHCTPVYKIIMIA

HcnbiTaHnsa KOHCTPYKUUN HAarpy>KEHUEM BBITIOJIHAETCS B LIEJIAX YCTAHOBJIEHUS UX
AKCIUTYaTallMOHHBIX CBOWCTB M MOXET MPOBOAUTHCA CTATHYECKON WJIM THHAMHUYE-
CKOW Harpy3KoHu.

Llenpro CTATHUECKOTO UCTIBITAHUS SIBJSETCS YCTAaHOBIICHHUE:

Hecywjell cnocobrHocmu, ONPENENIeMON Harpy3Koi, Ipyu KOTOPOH HacTyHaeT Io-
Tepsi IPOYHOCTU MIIM YCTOMYMBOCTH OOBEKTA UCIIBITAHMUS;

Jlcecmkocmu  KOHCmMpYKyuu, BBISBISEMON 10 3HAYECHHAM IEpEMELICHUH, Ipe-
JENbHBIMU C TOYKH 3PEHHSI BO3MOXKHOCTH HOPMaJIbHOM SKCIUTyaTallii 00bEKTa;

mpewunocmouxkocmu (B NEPBYIO ouepelb Ui OCTOHHBIX M JK€J1e300€TOHHBIX
KOHCTpyKuuid). [Ipu omnpeneneHnn TPEUIMHOCTOMKOCTH YCTAHABIMBAIOT 3HAYEHUS
Harpy3Kku, MpU KOTOPOW 0Opa3yloTCs TPEIIUHBI, JOMYCTUMBIE IO YCJIOBHUSM 3KC-
ITyaTauu

[Ipy ucTBITAHUSAX KOHCTPYKLIMM 00CIIeyeMbIX COOpPYKEHUH AMHAMUYECKON Ha-
IPY3KO#l MCCIEN0BAaHUS IPOBOJATCS MO ABYM HAIPABICHUSIM: ONPEACIISIIOT PEAKIUIO
KOHCTPYKLMH Ha 3aJaHHbIC BO3JCHUCTBHUS C LIEJIBIO YCTAHOBJIEHUS €€ HANPSKEHHO-
1e(OpPMUPOBAHHOTO COCTOSIHUSA MPU JUHAMUYECKUX BO3JIEUCTBUSIX; OIIEHUBAIOT CO-
CTOSIHHE KOHCTPYKIMHU U €€ JEeHCTBUTEIBHYIO CXeMYy palOOThl, UCIOJbB3YS MPU 3TOM
JUHAMUYECKUE UCTIBITAHUS B PEKMME COOCTBEHHBIX MJIM BBIHYKJIEHHBIX KOJIEOaHUIA.

UCHLIMAHUA KOHCMPYKYUU U 0emaneu npu ux cepuiuHoM u320moeJeHuu Bbl-
MOJIHSAIOTCS MyTEeM BBHIOOPOYHBIX UCHBITAHUM OTAEIBbHBIX 00pa3IoB C JAOBeje-
HHUEM 10 pa3pyuleHHus. 3aJadyeil UCNBITAHUI B TaHHOM Cllydae SIBISETCA yCTa-
HOBJIEHHE (PaKTUUECKON Hecylell cnoCOOHOCTH U IPYTUX XapaKTEPUCTHK HC-
NBITHIBAEMBIX 00pa3lO0B C pPAaCHpPOCTPAHEHUEM MOJYYEHHBIX Pe3yiabTaTOB Ha
BCIO U3TOTOBJICHHYIO NIaPTHIO;

HOD}ZOOK I’ZDOGQOQHM}Z CMamuyeckux UCNbImaHnull

[lepen HavamoM UCHBITAHUNA JOKHA OBITH MPOBEAEHA HEOOXOauMas MOJTr0-
TOBKa: CMOHTUPOBAaHbI Harpy304Hble MPUCIOCOOJICHHS U MOATOTOBIIEHA HATPY3-
Ka; YCTAHOBJIEHBI MOAMOCTH M OTpaxkJeHMsI, 00€CIeueHO, €CIM 3TO BbI3BIBAETCS
YCIOBUSIMU MCTBITAHUM, JOMOJHUTEIBHOE OCBEUIEHUE MECT YCTaHOBKH MpUOO-
POB, COIJIaCOBaHBI NIEPEPBIBBI B AKCIUTYaTALIUN UCCIIETYEMOT0 OOBEKTa U T.A.

IIpenBapuTenbHBIMU pacyeTaMHu YTOUHSIETCS UCIIBITATENIbHAS HAarpy3ka U OIl-
PENENSAIOTCS COOTBETCTBYIOIINE 3TOM Harpy3ke 3Ha4eHMsI llepeMelleHul, nedop-
Malui, HaAIPSHKEHUN U YCWINM, BOZHUKAIOIIUX B UCCIEAYEMBIX JJIEMEHTAX KOH-
CTPYKLIUM.

Ilepen ucCHbITaHHEM COCTABISAECTCS CXE€Ma PACIOIOXKEHUS H3MEPUTEIBbHBIX
npuOOPOB € yKa3aHHWEM UX TUIA U XapakTepucTuk. [Ipu 3ToM yuuThiBaeTcs cre-
Ayroliee:
n3MepeHusl Hau0oJiee OTBETCTBEHHBIX MApaMETPOB, OINPENEIAIONINX paboToCHO-
COOHOCTh COOpY’KEHHUS, HEOOX0IUMO TyOIUpOBaTh, MPUMEHSSI TPUOOPHI pa3any-
HOTO IpHUHLMNA JiedcTBUd. Tak, Hampumep, nporud ¢epm, U3MEpEeHHBIN ¢ mo-
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MOIIIBI0 MTPOTUOOMEPOB, IIEJIECO00PA3HO M3MEPATh TaKXKe IyTeM HUBEIHUPOBa-
HMUS,
K TPYyIINiaM OJHOTUITHBIX MPUOOPOB H00ABIISIETCS KOHTPOJIBHBIN MPUOOp, Ha-
XOJISIIIUICS B T€X K€ YCJIOBHUSAX, HO PACIOJOXKEHHBIM Ha AJIEMEHTE, HE y4acT-
BYIOIIIEM B paboTe coopyxeHus. M3MeHeHnne nmokasaresei KOHTPOJILHOTO MpUdo-
pa TO3BOJISIET YUECTh BIUSHUE BHEIIHUX (PAaKTOPOB HA PE3yJIbTaThl U3MEPEHUN U
BHECTH B HHUX COOTBETCTBYIOIIME IONPABKHU; MPUOOPHI HYHO YCTaHABIIUBATh
TaM, TJIe U3MepsieMble MOKAa3aTed JOCTUTAIOT HauOOoIbIINX 3HaYUeHu. Hemene-
CcO000pa3HO CTaBUTh MPUOOPHI B 30HE «HYJEBBIX» OTCUETOB, ITOCKOJIBKY JlaXKe He-
0OJIbIIIE TIOTPENTHOCTH M3MEPEHUM B JAHHOM ciiydae OyAyT CHJIBHO MCKaXKaTh

N0JTy4aeMbl€ PE3yJIbTaThl.

B XO0JC HATYPHBIX U Ha60paT0pHBIX WCHBITAaHUM CTPOUTCIIbHBIX 00BEKTOB MJIM KOH-
CTpYKI_II/Iﬁ B 00513aTEILHOM MMOPAOKE BBITIOJIHACTCA:

® IIpPCABAPHUTEIHLHOC 3arPy’KCHHUE UCITBITBIBAEMOT0 00BCKTA;
e KBATH(UIIMPOBAHHAS 3aITUCh TTOKa3aHUN MPUOOPOB;
e BH3yaJbHOE HAOJIOCHNE 32 TEXHUYCCKUM COCTOSIHUEM HCITBITBIBACMOTO
00BEKTA;
® CTporoe coOJIIoIeHUE TIPAaBUJI TEXHUKH 0€30MaCHOCTH PY IPOU3BOICTBE
CTATUYECKUX UCIIBITAHUN 00CIIeyeMOoro 00heKTa.
IIpeosapumenvroe 3acpysicerue SBISICTCS HAYaIbHBIM ITAaroM HUcTbITaHus. Ha
ATOM JTare MPOBEPSIOT:
® TOTOBHOCTH M HaJyIeXkallee JeHCTBHE BCEX MOATOTOBICHHBIX MTPHCIIOCO0-
JICHUH, B TIEPBYIO OYepe/Ib HArPy30YHBIX;

® HAJEKHOCTh KPEIJICHUS U NIPABMIIBHOCTh TTOKa3aHUHA YCTAaHOBJICHHBIX

npudopoB;

® OKOHYATEJIHHO OTPAOATHIBAIOT HAMEUEHHBIN MPOIICCC TPOBEICHUS HCIThI-

TaHUS.

MHTEHCUBHOCTH MPEIBAPUTEIHHOTO 3arpyKCHHSI IPUHUMAIOT OOBIYHO PaBHOU
MIEPBOM CTYIIEHU HArpy3KH, MPeIyCMOTPEHHOM MPOTPaMMOK HCIBITaHHS. BbIsSB-
JICHHBIC BO BpEMS 3arpyXCHHsI HEYJOBJICTBOPUTEIBLHO paboTaromue MpuOOpbI
MOJIJIEKAT UCTIPABIICHHUIO UITH 3aMEHE.

HOD}ZOOK I’ZDOGQOQHM}Z cmamuyecKux UCNblmaHuil

Hepen HayajJoM HCIbITAaHUMN JOJIZKHa OBITH IMpOBCACHA HCO6XOI[I/IMaSI II0ATr0OTOBKA.
CMOHTHUPOBAHBI HArpy3049HbIC HpI/ICHOCO6JIeHI/ISI N TIOATOTOBJICHA HArpy3kKa, yCTa-
HOBJICHBI ITOJAMOCTH U OTI'PAKIACHUA, 06ecnequ0, CCJIKX O3TO BBI3BIBACTCA YCJIIOBUAMU
HCHBITaHHﬁ, AOIIOJJHUTCIIbBHOC OCBCUICHUC MCCT YCTAHOBKH HpI/I60pOB, COorjiaCoBaHbI

MepepbIBbI B OKCIUTyaTallMU UCCIIETYeMOro OOBEKTa U T. 1.

IIpenBapuTenbHBIMU pacyeTaMM YTOYHSETCS HUCHBbITATEIbHAs Harpy3ka U OIpenelis-
I0TCS COOTBETCTBYIOIIME 3TON HArpy3Ke 3HAUCHMs NepeMelIeHu, Aedopmalinii, Ha-

HpH)KCHI/Iﬁ u YCHHHﬁ, BO3HUKAOINUX B HCCIICAYCMbBIX 3JICMCHTAX KOHCTpYKLIHﬁ.



[lepen ucnbITaHUEM COCTABIIAETCS CXEMa PACTIONOKEHUS U3MEPUTENIbHBIX TPUOOPOB C
yKa3aHUEM HX TUIIA U XapaKTepUuCTUK. [Ipu 3TOM yuuThIBaeTCS ClEAYIOIICE:

U3MEpeHUus Haumbojee OTBETCTBEHHBIX MapameTpoB, OMPEEISIoNUX paboTocrnocoo-
HOCTb COOPYKEHHUS, HEOOXOIUMO IyOJIMpOBaTh, MPUMEHsST MPUOOPHI Pa3ITUUHOTO
npuHIMNa AeicTBus. Tak, HanpuMep, Tporud Gpepm, U3MEPEHHBIN C TOMOLIBIO MPO-
ruboMepoB, 11e51ec000pa3HO U3MEPATH TAKXKE MyTeM HUBEJIUPOBAHUS;

K TpynrnaM OAHOTHUIIHBIX NPpUOOPOB 100aBISAETCS KOHTPOJIbHBIN MPUOOpP, HAXOIAIIUMI-
Csl B T€X K€ YCJIOBHSIX, HO PAacloOJIOKEHHBIN Ha 3JIEMEHTE, HE YYacTBYIOIIEM B pado-
Te coopyxeHus. M3MeHeHHe Tmoka3zaTejaell KOHTPOJIBHOrO mpubopa MO3BOJISAET
yUYEeCThb BIMSHHUE BHEITHUX (PAKTOPOB HA pe3yJbTaThl U3MEPEHUI U BHECTU B HUX CO-
OTBETCTBYIOLIME MONMPABKHU; MPUOOPHI HY’KHO YCTaHABIMBATH TaM, IJ€ U3MepseMble
MOKa3aTeNu JOCTUTaloT Hanbonbiux 3HaueHuil. Heuenecoo6pasno craButh npudo-
PBI B 30HE «HYJIEBBIX» OTCUYETOB, ITOCKOJIbKY J1a’ke HEOOJBbIINE MOTPEIIHOCTH U3Me-
peHull B JaHHOM citydae OyayT CUIIbHO UCKaXXaTh MOTy4aeMble pPe3ybTaThl.

B xoie HaTypHBIX U 1a00paTOPHBIX UCTIBITAHUI CTPOUTEIBHBIX 0OBEKTOB UM KOHCT-
PYKIIHI B 00s13aTEIbHOM MOPSJIKE BBIMOIHSIETCS:

o MpeIBapUTEIHLHOE 3arPy’KEHHUE UCTIBITHIBAEMOr0 00bEKTA;

o KBIU(PUIIMPOBAHHAS 3aIIUCh TTOKa3aHUW MPUOOPOB;

o BU3YaJbHOE HAOJIOJEHUE 32 TEXHUUYECKIUM COCTOSIHUEM HCIIBITHIBAEMOT0 00b-
€KTa;

o CTporoe co0JIt0/IeHHne MPaBUil TEXHUKU 0€30MaCHOCTH MPHU MPOU3BOJICTBE CTa-

TUYECKUX UCTIBITAHUN 00CIeayeMOro 00beKTa.
IIpeosapumenvroe 3azpysicenue SBIAETCS HAYaJbHBIM 3TanoM HcnblTaHus. Ha 3tom
ATare MpOBEPSIOT:
o TOTOBHOCTb U HaJJIeKallee JeHCTBUE BCEX MOJTOTOBICHHBIX MPUCIIOCOOIEHUH,
B [IEPBYIO OYEPE/Ib HArPY30UHbIX;
® HAJEKHOCTb KPEIJICHUS U IPABUIIBHOCTh TOKa3aHUN YCTAHOBIEHHBIX
npudopoB;

e Ecnu nenpro UCHBITAaHUS SIBISETCS OIpPENENICHHE HECyIled CIOCOOHOCTH
UM HCCIIEJJOBAaHUE YCJIOBUU MOSIBICHHUS MECTHBIX MOBpPEXACHUU (Tpe-
IIMH, CKOJIOB U T.II.), TO 3HAYEHUSI MAKCUMaJIbHOW HAarpy3KU YyTOUHSAIOT B
npoiecce dKCIEPUMEHTAa B COOTBETCTBUM C €r0 MOJYYEHHBIMU MpPOMe-
KYTOUHBIMU pe3ylibTaTaMu. Harpysky cieayer mpuHHMAaTh C HEKOTO-
PBIM 3aIacoM, JJisi TOTO YTOObl TapaHTUPOBATH €€ JOCTATOYHOCTb.

HcnbiTanue xene300€TOHHBIX U3AEIUI CEpUIHHOTO U3TrOTOBIECHUS U OTOOP
KOHTPOJIBHBIX 00Pa310B NPOBOAATCS CIEAYIOLUIUM 00pa3oM:

® [IpU NPOBEpPKE Ha MPOYHOCTh KOHTPOJIbHAS HArpy3ka MPUHUMAETCS paB-
HOW pacueTHOH, YMHOXXeHHOU Ha ko3@duuuent C, yHUCICHHbIE 3HAYe-
HUSI KOTOpPOTro BbIOUpatoTcs oT 1,4 10 2 B 3aBUCUMOCTH OT THUIAa KOHCT-
PYKIIMH, BUJAa TPUMEHEHHOTO O€TOHA M XapakKTepa 0XUJAAaeMOro paspy-
HICHUS;

® [IpU MPOBEPKE Ha KECTKOCTh KOHTPOJbHAsI HArpy3Ka NPUHUMAETCS paB-
HOW HOPMATHUBHOW B HAMXYJIILIEM €€ MOJOXKEHUU;
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® IIpU NPOBEPKE HA TPEIIMHOCTOMKOCTh — AJI U3JEIUN NEepPBOMl KaTErOpuu
TPEIIMHOCTOUKOCTU Harpy3ka 6epércs paBuoit 1,05 oT pacueTHol, a A4
BTOpOU Kareropuu — 1,05 oT HOpMaTUBHOM.

JI71s1 KOHTPOJBHBIX UCTIBITAHUN 00Pa3IOB JKEJI€300CTOHHBIX U3ASIIUN CepUii-

HOTO U3TOTOBJICHUSI UMEIOTCS CICAYIONINE YKa3aHUS:

- TpHU TPOBEpKE MPOYHOCTHU CTYNMEHU (JI0JIM) HATPY3KHU HE JOJKHBI MIPEBOC-
xoauTh 10% OoT ee MaKCHMMaJLHOTO 3HAYCHUS;

- TpHU NPOBEPKE KECTKOCTU COOPYKEHHUsI CTYNEHHU JOJKHBI ObITH HE OoJiee
20% OT COOTBETCTBYIOIIEH KOHTPOJIbHOM;

+  TpHU OPOBEPKE TPEUIMHOCTOUKOCTU MOCJIE MPUTOKEHHUS HATPY3KHU, PABHOM
90% OT COOTBETCTBYIOWIEN KOHTPOJBHOM, Kaxjaas MOCIEeayromas A0Js
3arpy’kKeHus, BIUIOTh 10 MOMEHTA MOSBJICHUS TPEIIWH, JOJKHA COCTaB-
naTh He Oosiee 5% KOHTPOJIBHOM.

Jnsa obneryenus oo6pabOTKH pe3yabTaTOB UCIBITAHUN MOCIEA0BATEIbHbBIE

CTYNEHU HATPy3KH JOJKHBI OBITH IO BO3MOXXHOCTH OJUHAKOBBIMU.

HavanesHyto cTyneHs HarpyxeHus ciaeayet npuauMatb 5—10% ot oxunae-

MO# MaKCUMaJIbHOW Harpy3kH, MOCKOJbKY B Hauaje GopMUpPOBaHUS TPUITO-

KEHUS YCUJIMNA 4acTh UX UJET Ha OOMSITHE MOJKIAJ0K B OTIOpax U MOJ Ha-

IPY30YHBIMH NMPUCTIOCOOTCHUSIMU, BBITSIKKY TAT U T.]I.

CryneHu pa3rpy3Ku ciaeayeT Ha3HadaTh TAKMMH K€, KaK U CTYIIeHHU Ha-
TPYXKEHHUS. DTUM CYIIECTBEHHO 00JieryaeTcsi CpaBHEHUE IIPSIMBIX» U «00-
PaTHBIX» XOJ0B MMOKa3aHUl mpubopoB.

Ecnu HeoO6X0quMO COKpATUTh KOJUUYECTBO CTYIEeHEH pa3rpy3Ku, TO UX YHUCIIO

clieyeT MPUHUMATh KPATHBIM CTYNEHSIM HATPYKEHUS JJI TOTO, YTOOBI CO-

XPaHsJIOCh COBMAJIECHUE COOTBETCTBYIOIIUX TOUEK MPSAMOT0 U 0OPaTHOTO XO-

T0B.

[Ipy mOBTOpHBIX (LIMKIWYECKHX) 3arpy>KEHHSAX Harpys3ka IOcJie KaJoTo
[MKJIa JOJKHA CHUMAThCS HE TMOJHOCTHIO, a JOBOJUTHCSA JO yPOBHS MEPBOI
(HayanpHOM) cTymeHH. DTUM oOecmedyuBaeTcss HeoOXoaumas KECTKOCTh HC-
MBITAHUS, TOCKOJIBKY BCE HAarpy304YHbIE YCTPONUCTBA OCTAIOTCS BKJIIOUYCHHBIMH.
[Ipu mostHOM ke pa3rpy3ke HE HCKIYEeHa BO3MOMXKHOCTh HEOOJIBIINX MEePEKO-
COB W CMEIIEHUW HArpy304HBIX YCTPOMCTB, UTO 3aTPYIHSET COMOCTABJICHUE
MOJIy4aeMBbIX Pe3yIbTaTOB.

JI7st BBISICHEHUsI 3aKOHOMEPHOCTH MpUpPAISHUs MepeMeleHuid u apegopma-
UK TTOCJIe PUI0KEHUS HATPY3KU JesIaeTCsl BhIIEPKKA:

« JJS METAIJIUYECKUX KOHCTPYKIUN — oT 15 1o 30 mun;

. JKeJIe300€TOHHBIX KOHCTPYKUHUH — OKOJo 24 u;

+ JICPEBSHHBIX KOHCTPYKIIUH — OT 12 4 0 HECKOJIBKHUX CYTOK.

Ecnu nepemenienus u nedopmaiiuii mpu MOCTOSIHHON Harpy3ke
B YKa3aHHBIE BBIIIIE CPOKHU HE 3aTyXalOT, TO BPEMs BBIJICPKKHU YBEIUUNBACTCS.

Jlns1 BBIOOPOUYHBIX HUCTIBITAHUN OOPa3loB KeJIe300€TOHHBIX U3JEIUNA CEPUHHOTO
M3TOTOBJICHUS MpeycMaTpuBaeTcsl o0s3aTeNbHast BbIICPKKa:
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+ TIPU KOHTPOJBHBIX 3arpy>KEHUSIX HA )KECTKOCTh U TPEUIMHOCTOMKOCTh — HE
MmeHee 30 MuH;

+ TOCJE KAKJIOM MMPOMEKYTOUHOM CTYIIEHHU 3arpykeHus — He MeHee 10 MuH.

3. IPUMEPBI PACYETA CTPOUTEJIbHBIX KOHCTPYKIIUM,
HOJJIEXAIINX YCUIIEHUIO

IIPUMEP 1

[Ipu oGcnenoBaHU MOHOJUTHON Xene300€TOHHOM MIUTHI EPEKPHITUSL YCTAHOB-
JIEHO, YTO KaTeropus €€ TEXHUUECKOro cocTOsIHUS 3 (Kod(PUIIMEHT yCaoBUs pabOThI
K = 0,7). TpeOyeTcsi mpou3BECTH YCUIEHHE KOHCTPYKIUHU B CBS3M C YBEJIMUYECHUEM
Harpy3Ku Ha nepekpbitue Ha 3 kITa. (300 k['/M?). Vcunenue npou3BoauM ITyTeM Ha-
pamuBaHus pedpa B pacTsHyTo# 30He Ha 100 MM.
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XapaKTepUCTUKU CYIIECTBYIOIICH KOHCTPYKITHH:
Mapka Oerona M200 (xmacc B15), Geron Tsoxkenswid, R, = 8,5-10° xIla, R, =
0,75-10° xITa (CHwuII 2.03.01-84 Ta61.13).
PacTanyTas apMarypa 225 A-III (4, = 9,82-10* M?). R, = 365-10°kI1a (CHull
2.03.01-84 tabn.22).

JleiicTByIoIIasi pacyeTHasi Harpy3ka ¢ yuetoMm coOctBeHHoro Beca g = 8 klla (0,8
2
T/M").

2 2
M:qé 8156

=54,0 xII-mMm,

rae [ = 6™ - jutnHa Oanku

8156

Q=%l =36,0 xH

XapaKTepUCTUKH HAPAIIUBACMOTO CCUCHHUS:
Mapka 6etona M300 (xnacc B20), R, = 0,9- 10° kITa.
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JlononHuTeNnbHas apMartypa 220 A-IIT (4, = 6,28-107 m?).
dakTHUUEeCKUEe YCUIIHS C YU€TOM JOTOJIHUTEIILHON HAarpy3KH:

Md’ =M+ M()on.

rae

3-15-6° +0,1-25-0,2-62

M don— 8 8

=22,5 kH - M,

TJle yAeNbHBIH Bec 6eToHa NpuHAT ¥ = 25 kH/M® (2,5 T/r).
My =54,0+22,5=76,5 kH.m.

Qd) = Q + Qt)on-
rae

3-1,5-6+0,1-25-0,2-6
2

ann: = 15,0 xkH

0, =36,0+15,0=51,0 xH

TpeOyeTcst mpoBepUTH IPOUYHOCTH CEUCHUSI.
BricoTa ¢xaToii 30HBI CEUECHUA:

o RA 365-10° -16,1-107*
R,6 8,5-10°-1,5

rae R, =365-10°«I1a, R, = 8,5-10° I1a, 4,=9,82-10* + 6,28-10* = 16,1-10* m?
x=0,046 M < 0,55-h,=0,55-0,4 = 0,22 m

YcnoBue YAOBJICTBOPCHO.
HoBas HeCyHiad CIIOCOOHOCTH CEUECHHSI:

M, = R,6x(hy - 0,5%)-K = 8,5-10*1,5-0,046(0,4 - 0,5-0,046)0,7 = 154,78 xH/m

=0,046 M,

M,= 154,78 xH.m > M= 76,5 kH.m

YcnoBue YAOBJICTBOPCHO.
CJIBI/IFaIOI_HCC HaIIPSKCHUC B 30HC COIIPSXKCHUA CTAPOT0 U HOBOT'O OeToHa:

Op 51,0

- = 676,39 kIla
6(h, —0,5x) 0,2(0,4-0,5-0,046)

T =

rae ¢ = 0,2 M - TonmuHa pEdpa.
[TpoBepsiem cobIt0IeHUE YCIOBUSI COBMECTHOM pabOThI CTApPOTrO M HOBOTO OETOHA:

T=676,39 xla < 1,57-R,, = 1,57-0,75-10° = 1177,5 xITa

VYenosue 7 <1,57R,, yAOBIETBOPEHO.
ITpouHOCTH ceueHust obecneueHa.
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IIPUMEP 2

[Tpu obcenoBaHmy Keae300€TOHHON OaKU MEPEeKPHITHUS YCTAHOBIICHO, YTO KaTe-
ropus, €e TEXHHUUECKOTo cocTossHus 4 (ko3¢ duiment yciaous paborel K = 0,55).
TpebyeTcs ycuineHrne KOHCTPYKIMH. Y CHIICHHE TIPOM3BOINM ITyTEM HapaIlMBaHUS ¢
ce4yeHus B pacTsHyTol 30He Ha 100 mm.
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XapaKkTepUCTUKU CYIIECTBYIONIEH KOHCTPYKIIUU:

Mapka Gerona M300 (xmacc B20), 6eton Tsoxensiii, R, = 11,5-10° kITa, R, =
0,9-10° kITa (CHuII 2.03.01-84 Ta61.13).

PacTsanyTas apmatypa 3@ 22 A-IIT (4, = 11,4-10™ M?), R, =365-10° xI1a (CHull
2.03.01-84 Tabn.22).

HeiicTByromue BHEIIHUE YCHITUS Mo = 270 kH.M (27 T.M), Omax = 180 xkH (18 7).

XapakTepUCTUKUA HApaIlUBAEMOTO CEUCHHUS:

Knacc 6erona B30.

JlononauTenbHAs apmMatypa 3 20 A-IIT (4= 9,42-107 m?).

3amuTHEIN ciio 6etona 0,025M.

TpeOyeTcst mpoBepUTH MPOUYHOCTH CEUCHUSI.

BricoTa c:kaTOM 30HBI CEUEHUS:

o RA 365-10°-20,8-107*
Ry6 11,5-10°-0,3

rae R, =365-10°kIa, R, = 11,5-10° k[Ta, A, = 11,4-10% + 9.42-10* = 20,8-10* m°
x=022M<0,55h,=0,55-0,72=0,39 m

VYcnoBue YAOBJICTBOPCHO.
HoBas HeCyHiada CIIOCOOHOCTH CEUECHHSI:

M, = R,6x(hy - 0,5-%)-K = 11,5-10*-0,3-0,22-(0,72 - 0,5-0,22)-0,55 = 267,17 kH.m

=0,22 M,

M,=267,17 xH.Mm < M.« =270 kH.m

VYcnoBue He YAOBJICTBOPCHO.

TpebyeTcs yBenMUUTh AUAMETP IOTOTHUTEIbHON apMatypsl. [lpuaumaem 3 22
A-I11.
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BricoTa cxxaTol 30HbI CEUCHUS

x_365-103-22,8-10—4
11,5-10°-0,3

rie A, =11,410*+11,410%=22,8-10"* m*
x=0,24 M<0,55:0,72=0,39 M
HoBasa HeCyliad CHOCO6HOCTB CCUCHUA:

M, = 11,5-10°-0,3-0,24-(0,72 - 0,5-0,24)-0,55 = 286,9 kH.m

=0,24 M,

M,=286,9 xH.m > M.« =270 kH.m

VYcnoBue yA0BIETBOPEHO.
[TpunsTas gononHuTenbHas apmarypa 3 20 A-I mpoxoauT 1o pacuery.
Crnpuraroliiee HampspKeHUE B 30HE COTPSKEHUSI CTapOro U HOBOTO OeToHa

T= 0 180 =952,38 xlla

~6(h, —0,5x) 0,3(0,75-0,5-0,24)

rae O = 180 kH
[IpoBepsiem coburoieHNEe YCIOBHSI COBMECTHOM PabOThI CTaporo U HOBOro OETOHA

T=952,38 Ila < 1,57-R,, = 1,57-0,9-10° = 1413 kIIa

Ycnosue 7 <1,57R,, yAOBIETBOPEHO.
Hecymas cnocoOHOCT ce4eHus 110 MONEPEYHON cuiie

3
0, < 0’3R822 fo o L 03115 1290 3&3 0.72 ) 55— 481,6 xH
1= 2o il
I 6

O =180 kH < O, = 481,6 xH

[IpouHOCTh CeyeHus o MONepeyHOl cuiie oOecreyeHa.
Pasmep ycunenus HO BbIcOTE 0,1 M ymomierBopser. llpuHUMaeM YCUICHHYIO
npsiMoyronibHyto 0anky 0,8x0,3 M ¢ monoaHUTEIRHON apMaTypoii 3 22 A-I11.

IIPUMEP 3

[Ipu obGcrenoBannu >ke1e300€TOHHON Oallkl YCTaHOBJIEHO, YTO KaTEropusi ee
TeXHUYECKOro coctosiuus 4 (kodddunueHt yciaous padotrsl K = 0,55). TpeOyercs
YCHJICHNE KOHCTPYKIIMH. Y CHJICHUE TIPOU3BOIUM CTaIbHBIMH IITTPCHT CIISIMH.
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XapakTepUCTUKH CYIIECTBYIOIIEN KOHCTPYKIIUU:
Knacc 6erona B20 (R, = 11,5-10% kITa).
Tnomans pacTaHyToif apMatypsl A, = 11,410 m*, R, = 365-10° kI1a
MaxkcumanbHbpli u3rudaronii momeHtT M = 200 kH.wm.
BricoTa cxxaToi 30HBI CEUCHUS

R 365-10° 11,4107

=0,12 m
R 11,5-10°-03

x=0,12mM<0,55h,=0,55-0,66 = 0,36 m

VYcnoBue ya0BIE€TBOPEHO.
Hecymas cnocoOHOCTh ceueHus

M, =R, 6x(hy-0,5x)K=11,5-10°-0,3-0,12(0,66 - 0,5-0,12)0,55 = 136 kH.m

Tak kak M, = 136 kH.m < M = 200 xkH.m, TpeOyeTcs ycuieHrue KOHCTPYKIIMU Ha
MOMEHT PaBHBIA Pa3HOCTH MEXIY ICUCTBYIOIIMM MOMEHTOM M U MOMEHTOM BOC-
MIPUHUMAEMBIM KEJI€300€TOHHBIM 3JIEeMEHTOM M,,.

['opu30oHTANIBHOE YCWIIME B CTAIBHBIX YTOJIKaX

. 4M-M,) _4(200-136)
[-tga 6-tg30°

=747 xH

VYcunme B mogkoce

g 4(M‘—M0) _ 4(200-136) _ 832 «H
[-sina 6-sin30°

Heob6xoaumast rionaas ceueHus yrojKkoB

83,2

Ap =5
230-10%-0.,8

; =0,452-107 M* = 4,52 cm?
[IprHIMAaeM KOHCTPYKTUBHO 2 £65x65x6 MM (4 =2-7,55 = 15,1 cm?).
[Ipon3BoauM NpPOBEPKY HECYIIEW CIIOCOOHOCTH OalKM U3 YCIOBUS COBMECTHOM
paboTHI OAJIKM COBMECTHO CO LIIPEHIEIEM.
[IpuBoIMM ceueHue YrojKoB K paCY€THOMY CONPOTHUBIICHUIO apMaTypbl

3
A =11,4-10‘4+15,1§30 10

10 =209 cm?
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Bricora cxxaroii 30HbI OeTOHA

o RA 365-10°-20,9-107*

=021 M
R 11,5-10°-03

x=0,21 m<0,55:h,=0,55-0,66 =0,36 m
Hecymas cnocoOHOCTh ceueHus
M,=11,5-10*-0,3-0,21(0,66 - 0,5-0,21)0,55 = 221 kH.m

M,= 221 xH.m > M= 200 kH

IIPUMEP 4

[Tpu obcenoBaHmy xKeae300€TOHHON OaKy MEePEeKPHITHUS YCTAHOBIICHO, YTO KaTe-
ropus €e TeXHuueckoro coctostHust 4 (ko3¢ duiment ycnoBus padorsl K = 0,55).
TpeOyeTcs ycuieHHe KOHCTPYKIIMHU. YCUJIGHHE TPOW3BOJAUM ITyTEeM HapalldBaHUs
ceueHus B cxkaToil 30He Ha 100 mm.
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XapaKTepUCTUKU CYIIECTBYIONIEH KOHCTPYKIIUU:

Mapka 6etona M400 (xnacc B30), Geron Tsokenbid, R, = 17,0-10° Ila, R, =
1,2-10° xITa (CHuII 2.03.01-84 Ta6m.13).

PactanyTas apmarypa 3 22 A-III (4, = 11,4-10™ m?), R, =365-10° xI1a (CHull
2.03.01-84 ta6m.22).

3ammuTHEIN ciio 6eTona 0,025 m.

JleticTBytomue BHENTHUE YCUITHUS My = 270 kxH.m (27 1.M), Omax = 180 xH (18
T.)

XapaKkTepUCTUKUA HApaIlUBAEMOTO CEUCHHUS:

Krnacc 6erona B30, R, = 17,0-10° I1a, R, = 1,2-10° kI1a.

TpeOyeTcst mpoBepUTH MPOUYHOCTH CEUCHUSI.

BricoTa cxxaToM 30HBI CEUCHUS:

R4 365-10° 11,4107

—0,08 M,
R 17,0-10° -0,3
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rae R, =365-10° kIla, R, = 17,0-10° kITa, 4, = 11,4-10™ m?
x=0,08 M <0,55h,=0,55-0,75 = 0,41 m

YcnoBue YAOBJICTBOPCHO.
HoBas HeCyHiad CIIOCOOHOCTH CEUECHHSI:

M, =R, 6x(hy - 0,5x)-K = 17,0-10°-0,3-0,08(0,75 - 0,5-0,08)0,55 = 289,68 xH.m

M, = 289,68 xH.m > M.« =270 kH.m

YcnoBue YAOBJICTBOPCHO.
CJIBI/IFaIOI_HCC HaIIPSAKCHUC B 30HC COIIPSKCHUS CTApOIro U HOBOT'O OeToHa:

r=Q'S
J-6

Tac S - cTaTMYEeCKUM MOMEHT YacTH C60pHO-MOHOJII/ITHOTO 9JICMCHTA, PAcCIIOJIO-
>KCHHOMU BBIIIIE I1IBA COIIPAKCHUA, OTHOCHUTCIIBHO €TI0 HCHTPA TAKCCTH.

6-5 03-0.1
S =T(hy ~5)= .

(0,8-0,1)=0,0105 m*

J - MOMEHT WHEPIHUU CEYCHHUS OCTOHA OTHOCUTEIIBHO IICHTPA TSHKCCTH CECUCHUS
OaJiku

=0,0128 m*

g8 0308
212

__0-S _180-00105
J-6 00128-03

=492,19 xlla

[TpoBepsiem cobIt0IeHUE YCIOBUS COBMECTHOM pabOThI CTApOro ¥ HOBOTO OETOHA:
t=492,19 xIla < 1,57-R,; = 1,57-1,2-10° = 1884 kIIa

Ycnosue 7 <1,57R,, yAOBIETBOPEHO.

ITpouHOCTH ceueHust oOecneueHa.
Hecymas cnocoOHOCT ce4eHus 110 MONEPEYHON cuile

03R.-6-h 03-17-10°-03-0,75
< 4 6 (4 = > > > =
0, < 3, K 2075 0,55=841,5 xH
i 6

O =180 kH < O, = 841,5 xH

[Tpo4HOCTH ceueHUs 110 MONEPEUHOM cuile oOecneyeHa.

IIPUMEP 5

IIpu obGcnenoBannu xenne300eToOHHON KOJOoHHBI ceueHreM 400x400 MM ycTaHOB-
JIEHO, YTO KaTeropusi €€ TEXHUYECKOr0 COCTOSIHUSA 5 (KO3 PUIueHT yciaoBus paboTh
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K = 0,35). TpebyeTrcst NpOU3BECTH YCUIIEHUE KOHCTPYKIIUU. Y CUIICHUE MPOU3BOIUM
nyTeM HapaluBaHus ee ceueHus 6etoHoM mapku M300 (kmacc B20) B uiane ¢ de-

TBIPCX CTOPOH.

b= 0,760

B=0503m L,OL02(Tm
E=0H3m |

| |
22777,

G
n ,p 2072
3:70324 h=04m

é:ﬁ,(‘?ﬁ?

XapaKkTepUCTUKU CYIIECTBYIONIEH KOHCTPYKIIUU:

Mapxa 6etora M300 (xmacc B20), R, = 11,5-10° xI1a, R,, = 0,9-10° xITa (CHull
2.03.01-84 T1abm.13).

ApMatypa y KaxIoil rpaHu pabouero cedenus 40325 A-IIT (4, = 19,63-10™ m?),
R, =365-10° kITa (CHuII 2.03.01-84 T261.22).

HelictBytomue BHemHue ycunusa M = 200 kH.m, N = 1400 xH.

PacueTHast njouHa KOJIOHHEI L, = 6 M.

3ammuTHEIN ciio 6eTona 0,025 m.

Pacuer ycunienus: mpou3BoiuM 0€3 yuera apMaTyphl B CYIIECTBYIONIEH KOHCTPYK-
107058

PaGouast apmaTypa ycunennst A, = A’y =19,63-10 M.

BricoTa cxxaToit 30HbI CeUeHUs

v=(0, - e>+J (1, ~of 4 2R T RAC

8, ‘R,

=(0,76-0,503) +

2-365-10° -19,63-107*-0,503-365-10°-19,63-107*.0,217 _
0,6-11,5-10°

+ \/ (0,76 - 0,503 +
=0,641 m,

rae
ho="h,-a=0,8-0,04=0,76 m
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IIpu cuMMETPUYHOM apMHUPOBAHUH

a=a=0,04m
9KCH€HTpI/ICI/IT€T IMPUJIIOKCHUA HAI'PY3KHU
e=en+le=4 =0,143-1+%=0,503 M
e, =M=&=O,143 M;
N 1400
L, 6
nmpu —<2+=—=75<10 n=1
P 08 7

v
Tak kak e = 0,503 Mm < h,—a'= 0,76 - 0,04 = 0,72 M - B MOJKOPEHHOM BBIpaXKe-
HUU MPUHUMAETCS 3HAaK MUHYC.

e'=h,-a-e-a'=0,8-0,04-0,503-0,04=0,217m

Tak kak x = 0,641 m > 0,55, = 0,55-0,76 = 0,418 ™M Hecymiasi cmOCOOHOCTH Ce-
YeHUs orpezensercs mo Gpopmyne

_04R,-6-h2 + R4,z
e
B 0,4-11,5-10°-0,6-0,76% +365-10° -19,63-107%.0,73
B 0,503
rnez=h,—a'=0,76 - 0,04 = 0,72 m
N,=1468,23 xH > N = 1400 xH

YcnoBue YAOBJICTBOPCHO.

N,

o

K =

0,35=1468,23 xH,

[HPUMEP 6

[Tpu obGcnenoBanuu xenne300eTOHHON KOJOoHHBI ceueHreM 400x500 MM ycTaHOB-
JIEHO, YTO KaTeTOPHs €€ TEXHUYECKOT0 COCTOSHUS 2 (KO3 HUIIMEHT YCIOBUS paOOThI
K = 0,85). TpebyeTrcst NPOM3HECTH YCUICHHO KOHCTPYKIIMH B CBSI3U C YBEJIUUYEHUEM
Harpy3ku. YCWJICHHE MPOU3BOJAUM IyTEM YCTPOMCTBA METaJUTMYECKONH OOOWMBI U3
yroJakoB £L75x75x6.
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LISXTERE
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XapakTepUCTUKH CYIIECTBYIOIIEH KOHCTPYKIIUH:

Bricota x010HHBI L, = 6 M.

Beron knacca B20 (R, = 11,5-10° kITa).

Apmarypa 42325 A-IIT (4, = A’y = 9,82-10 M*; R, = 365-10° kITa).
PacueTHble ycunus:

N=1200 xH, M = 240 xH.m.

TpeOyeTcs mpoBepUTH MPOYHOCTH CEUCHHUS.

BricoTa cxxaToii 30HbI

£~ 0, -e>+J<ho o ¢ 2R RAC

6 R,
=(0,46-0,452)+

2-365-10°-9,82-107%-0,452+365-10° -9,82-107*-0,032 _

+ \/ (0,46 —0,452) +

04-11,5-10°

=0,28 M,

rIe
h,= 0,5-0,04=0,46 m
e, :M:E:O,Z M
N 1200

L 6

npu —2 = =12
P 0,5
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N 1200

n= - £ =0,5217
6-h-R, 04-05-11,5-10
n=121
e=eyn+0—2 =0,2-1,21+L;0’04=0,452 M

e'=0,452-0,42=0,032 m

e=0452m>h,—a'=0,46-0,04=0,42 M

ITpu x = 0,28 m > 0,55k, = 0,55-0,46 = 0,25 m
YcnoBue yaoBIETBOPEHO.
Hecymas criocoOHOCTE ceuenust N, onpeaensiercs no Gopmyie

_04R,-6-h2 + R A,z

N, NS

o

e
0,4-11,5-10°-0,4-0,467 +365-10°-9,82-1074.0,42
B 0,452

0,85=1015,3 kH

Tak xkak N, = 1015,3 kH < N= 1200 xkH , Heo6X0a1MMO YCUJIEHUE CEUCHHUSI.

VYcunenue npou3BOJIUM YCTaHOBKOHM yrosnkoB £75x75x6 ( R,= 230-10° kITa, mo
CHull 11-23-81) ¢ oOpemieTkoil B BUJE METAJUIMUYECKHX IUJIACTUHOK CEYEHHEM
460x200x8 MM, pacron0KEHHBIX MO BHICOTE Ha pacCcTOSTHUU (B CBETY) S = 40im;,

S =40-1,48 =59 cm

Ycunue nepeaaBacMocC Ha YIrOJKH, PACIIOJIOKCHHBIC 110 OJITHOM CTOPOHC KOJIOHHBI

N, = (N—NO)(%i%)]

Ycunue cxxatusg

N, =(1200-1015,3 1,02
205

2

] =166,2 xH

Ycunue pacTsKeHus

0,2

N, =(1200—1015,3)(1— ]:18,47 kH
2

2
HeO6XOIII/IMa$I momanab CCUCHUA YroJjika

N 166,2

, = : =0,0004 M> =4 cm?
R,-7.-2 230-10°-08-2

YCI/IJII/Ie, BOCIIPUHUMACMOC YTOJIKAMH COCTABUT
Ny = Ay Ry 7. =2-8,78:10%-230-10°-0,8 = 323,1 kH > N, = 166,2 kH

YcnoBue MMPOYHOCTHU BBITIOJIHCHO.
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4. TIPUBOPBI JJJI OBCJIEJJOBAHMSI CTPOUTEJIbHBIX KOHCTPYKIIMIA

O3HakoMJIEHHE ¢ OCHOBHBIMH MPUOOpaMU JjIsl U3MEPEHUM MporudoB, rnepemMe-
meHui, nepopmanuii, A moaydeHus 00ObeKTUBHON MH(OpMAIIMK O Ka4eCTBE MaTe-
puasa u COCTOSTHUM OCHOBHBIX HECYITUX KOHCTPYKIIMI TTPU 00CIeIOBAaHUM 3[JaHUN
(Cormacao I'OCT 22690.2-77, TOCT 22904-78 T'OCT 17624-87.) npeacTaBieHbI B
tabaune 4.1, 4.2.

Tabnuma 4.1
OO0mepoyHbIe paGoThI
JIuneitasie I'OCT 26433.0 Pynerkn Mertamnuuyeckue, IITAaHT€HUUPKYNb, MUK-
U3MEpEHUs 'OCT 26433.1 pomerpsl, uzMmeputens anuHbl «BOII DHS-20»,
3IaHUs u Ja3epHbIi qanpHoMep «Disto-basic-sety u p.
KOHCTPYKIUI
7 H3mepenune BepTUKATBHBIX I'OCT 24846 Teomomutsl T-1, UT3OI1, ausenupst HB-1, HO-5,
OTMETOK U NEPEMEILEHUS H3, nazep «LM200», TpexiayueBoil J1a3epHbI HUBE-
qup «PLS3-set»
8 VriaoBbie OTKIOHEHHUS I'OCT 24846 Teomonmut T-1, ontuyeckuii kBaapant KO-1, KO-
1M, yrinonomep «bOII DNM-6»
9 W3mepenue mporuboB Muccypsl, nporubomep I1-1, ypoBHH
10 lupuna u rirybuHa pac- Muxpockonsl MUP-2, MIIB, urynsl, Jymnsl, yasTpa-
KpBITUS TPEIIHNH 3ByKkoBbIe nprbopsl YKB-1, YK-10I1,
OO0cye10BaHMe HECYIIHX CTPOUTEJBHBIX KOHCTPYKIHUIA
11 Ormpenenenye MPOYHOCTH 'OCT 22690 Cxiepomerp KM, momorok KarmkapoBa, MOI0TOK
MaTepuayia JKelne300eToH- Ouznens, OHUKC-2.5, OHUKC-2.6,mom0TKH
HBIX M KaMCHHBIX (KHp- [IImunra PM, LB. YasrpasBykoBbie mpuOOps be-
MTUYHBIX KOHCTPYKIIHI) ToH-12, beron-22, YKb-1, YKb-1M, VYKBb-10II,
VYKB-16I1, YKB-10IIM, VK-IIM, VK-14II, VK-
1401. Ilynscap 1.1., [Tynscap 1.2
12 OnpezneneHue MPOYHOCTH I'OCT 22640 Mozotok HImuara LB, «OHUKC-2.5»
pacTBopa B  KaMEHHOH [Tynsecap 1.1.
KJIaJKe
13 OnpeneneHue TBEPAOCTH U Tepnomep TOMII-2
IIPOYHOCTH MeTaJlIa
14 Pacnionoxxenue apmaTypsl I'OCT 22904 Marnutabie npuboper M3C-10H, U3C-2, UIIM,
WU OIPENEIICHUE TONIIUHBI HUCM u np., «[TOUCK-2.5», «bOLL DMF-10»
3aIUTHOTO CJIOS
15 KadecTBo cBapHBIX ITIBOB ['OCT 3242 JedekTockonbl MarHuTorpaduyecKkue, raMmarpa-
(uueckue, yIbTpa3ByKOBbIE
16 Koppo3uss  cTpouTensHbIX MUKpPOCKONBI, U3MEpUTEIbHbIE HHCTPYMEHTHI, WH-
KOHCTPYKIUH JukaTopsl pH
17 TonmuHa M KadecTBo 3a- Tonumuomepsr UTII-1, MT-300, npedexrockomnst

HIUTHBIX HOKpI)ITI/Iﬁ

JIK/-1, JIKJT-2

Tab6nua 1

H?:MCpf[CMBIC BCINYNHBI

W3mepuTenbable TPUOOPHI U

ux 0003HAYCHUA

[lena nenenus baza 1 Mmm
1IKaisl npudopa,

MM

JHlepopmanuu pactaHyTon
apMaTyphl

Tenzometp ['yrenbeprepa

0,001 10-20
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ITporu® 6anku WuukaTop U-1 0,01
Hedpopmanuu 6erona B | Mumukarop U-2 0,001 150
CKaTOU 30HE TEH30METPBI
I'yrenbeprepa
Jledbopmanuu 6eToHa B Wupukarop U-3; U-4 0,001 150
pacTAHYTOH 30HE
MOMEHT MOSIBJIEHHUS TPe- | OTCYETHBIA MUKPOCKOT 0,05; 0,1
IIMH U IIMPUHA UX pac- MIIb-2
KPBITHUS
Bennunna Harpy3ku Manowmetp ITo TapupoBou-

HOMY I'paduky

JUI TIOJTy4eHHs] 0ObEKTUBHOW MH(POpPMAILlMU O Ka4eCTBE MaTepuasa U COCTOSSHUU OCHOBHBIX
HECYIIMX KOHCTPYKUMH Ipu 0OCIeI0BaHUU 3/1aHUN HALUIM NPUMEHEHHE TEXHUYECKUE CPE/ICTBa
MHCTPYMEHTAJILHOTO KOHTPOJIS (PU3MUECKUX, MEXAaHUYECKUX U T€OMETPHUUECKUX XapaKTEPUCTHUK,

MpUBEACHHBIX B Ta0. 3.1.

Tabauna 4.2.Cpeacra Hepa3pyuiaomero KOHTPOJIsi COCTOSIHUSL KOHCTPYKIIUN

! | CpeactBa koHTpo- | KonTposmpyemsie IpuHIMTIBI KOHTPOJIS
Jas napamMeTpbl 3aBoa- N3rOTOBUTEJIb
YaapHblii MeTON
1 [Monorok ®usnens |[Ipounocts  OeroHa,|[lo TapupOBOYHOW KPHBOM IO CpEAHEMY 3HAUCHHIO JUAMETpa
pacTBopa, ecrecT-[10-12 orneyaTkoB mpu yAape MO MOBEPXHOCTH KOHCTPYKIHH.
BeHHOro kKaMHs, wu3-|Tounocts £50 %
BEPIKECHHBIX IOpOA
(TpaHur, CHCHHUT,

nuabas v mp.)

2 |Momnotok Karmkapo-|Toxe
Ba

[To TapupoBOUHOI KpUBOH IO CpeHEMY 3HAUEHHUIO OTHOLLICHUH
u3 10-12 oTmevyaTkoB Ha HCHBITATEIHLHOM M ATAJIOHHOM Mate-
puanax. Tounocts £70 %

3 [[Muctoner [IHUU-|Toxe
CKa  ckiepomerp
KM,  cknepomerp
IImuara

ITo TapupoBOYHOW KPUBOW MO BETUYMHE SHEPTUU OTCKOKa C
HavaJIbHOM 3Hepruei 50 xr/cm wiu 12,5 KI/CM’ B 3aBHCHMOCTH
OT NMPOYHOCTH UCTIBITHIBAEMOT0 MaTepuaa. TouHOCTh. £65 %
23 THNNCK

MeToa BbIpbIBa

4 |llpubop I'TIHB-5

[Ipoynocts OeToHa WM
JIPYruX CBS3HBIX Ka-
MEHHBIX MaTEpPHAJIOB

[To ycunuio BBIPBIBA CTEpXKHS U3 Tejla UCIBITHIBAEMOI'O MaTe-
pHaia 1o TapupOBOYHON KPUBOH OINpeAeNseTcss MPovHOCTh Oe-
ToHa. TouHOCTBb £65 %

[TpomcTpoiinpoekT

MeTO)I KOHTPOJIA 3a TPECIUHAMHA

5 |Peruaxnsiit Massik  |[Ckopocts  pa3ButTusi|[IOBOpOT CTpENKH OTHOCHTENIBHO INKalbl Ojlarogapsi JABYM
TPELH CBOJIHBIM IIAPHUPAM I10 00€ CTOPOHBI TPEIIHH
6 |Ilnactunuatelii Ma-|CkopocTs  pa3Burus|CMelleHHe ABYX IUIACTUH OTHOCUTEIBHO APYT Apyra, 3aKper-
SIK TPELTUHBI JICHHBIX TI0 00€ CTOPOHBI TPEUIMHBI
l'umcoBeIii Mask Cxopocts  pa3surtus|M3MepeHue pacKpbITUS TPELIUH Yepe3 Kax bl MecsIl
TPEIIMHBI
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YabTpa3ByKoBO# MeTO/

7 |9nextponnsie mnpu-|{I[IpouHocts Matepua-|[IpouyHOCTh oOmpenensercs MO TapHUPOBOYHOM KPHUBOM «Ipod-
O0pHI VYKb-1M,|na; cratuyeckuif Mo-|HOCTb-CKOPOCTh PAaCHpPOCTPAaHEHUS BOJIH», «IIPOYHOCThH - aKy-
VYK-14I1 ZyJb YIPYTOCTH; pa3-|CTUYECKOE COIPOTUBIICHUEY.

[Iynscap.1.1., Mepbl  CTpYKTYpHBIX|TouHocTs £60 %.
Jlynscap 1.2 nedextoB  (TpenuHbI[MOIYNIN YIIPYrocTH ONPENeNoTCs aHAIMTUYECKH 110 3HAYCHH-
KaBEpHBI U TIp.) sIM CKOpOCTel pacnpocTtpaHeHusi BoiH. Hammuue nedexkTtoB u
rabapuThl YCTaHABIMBAIOTCS TI0 U3MEHEHHUIO CKOPOCTH Paclpo-
CTpaHEeHUs BOJH
MarHuTHBII MeTox
10 |Maruutomerpuuec- [Pazmernienue apmarty-{IIo OTKIOHEHHIO CTpENKH aMmIepMeTpa CO CIelNUalbHON Tpa-
kue npubopsl UMII|pel B KaMEHHBIX H|IYMPOBKOH IpU MEPEMENICHUH O MOBEPXHOCTH KOHCTPYKIMH
(u3MepuTenp  Mar-[xeae300€TOHHBIX ¢ukcupyercs pacnonoxenue apmarypsl (UMII). Uzmepenne
HUTHOW  IIPOHMIIA-|KOHCTPYKIMAX, TOJ-|TOJIIMHBI 3alIUTHOTO CJIOS OCHOBAHO HAa U3MEHEHUH MAarHUTHO-
emoctr), WUITA (u3-|mmHbI 3alIUTHOTO(TO CONPOTUBIICHHS JaTYMKa MPHU HAXOXKIECHUU ero BOJNW3W ap-
MepuTeNb Mapamer-|cios, HampsbkeHHoe|[MaTypHoro crepykusi (UITA). (Tounocts mo 1 Mmm). M3mepeHue
pPOB  ammaparypbl),|COCTOSHAE apMaTyphl |HANPSHKEHWH B METaJlIe OCHOBAHO Ha 3aBHCUMOCTH MarHUTHOW
UHT-M2  (u3mepu- MIPOHULIAEMOCTH OT BEJIMYMHBI MaKCUMAaJbHBIX HaNpPsKEHUH
TeNb HaNpPSHKEHUH U (MHT-M2. Tounoctb £2 %
TPEIINH)
I'eoge3nyeckuii MmeTon

15 |TIporubomepbl Mectupie  nedopma-|Iedopmarin  onpenessIIoTCs B pe3yibTaTe
MaxkcumoBa,  Au-|uu KOHCTPYKIIW# | IepeMelieHHs] TIOBIKHOTO CTepKHS puOo-

CTOBA, JINCH,|cnBuru 1 moBOPOTHl B|pa OTHOCHUTENBHO HEMOABWXHOTO IPH ILIOT-
Myccypsl y371aX KOHCTPYKIIUH  |HOM HX HPMKHME K ITOBEPXHOCTH KOHCTPYK-
17031

16 |IIpoBomounbie TeH-|MectHbie — Aedopma-|/ledhopMariy ONpenensroTcs Mo W3MEHCHHUIO
30METPBl CONPOTUB- MU COIIPOTHBJICHUS IPOBOJHUKOB, HAKJIEEHHBIX
JIeHUsA Ha MOBEPXHOCTh KOHCTPYKLIMM, MpPU UX CXKa-

TUU U PaCTSHKEHUU

17 [HuBenupsr HA-1, c|M3mepenne abcomtor-|{HuBennpoBanue ¢ IMOCTOSIHHOM TOYKH TIPH
ONTUYECKON Hacaj-|HBIX OCaJO0K 3/JIaHUi H|TepeMelleHuu reojae3nueckor periku. Cpen-

KOM COOpYKEeHUI Hssl KBajpaTuyHas onmoOka £1 mm (£0,3 MM
JUIs HUBEJIUPOB C ONTHYECKOW HaCaIKOM )

19 [HuBenup H-1, H-3,|M3mepenrie  kpaHOB|CrOCOOHOCTH W3MEPEHUs] TOPU3OHTAIBHBIX

Teomonut 1-2,|coopyxenus yrnoB. TouHocTh £5-10

Knunomerps KI1-2
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5. IIPUMEPBI PABOT I10 IIPUMEHEHUIO HEPA3PYIIAIOIINX METO/IOB
[IPU OBCJIEJJOBAHNM KOHCTPYKIINU 3JAHUI U COOPYKEHWI

PABOTA Nel TlocTpoeHune TAPUPOBOYHOIO rpaduka onpeeaeHus MPOYHOCTH
st mosoTka Kamkaposa nmo 'OCT 22690.2-77.

N3ydeHne MeTOIMKU MOCTPOEHUSI TAPUPOBOUHBIX I'PaUKOB MPOYHOCTHU
HepaspylaiuMu MeToaamu i MosioTka Kamkaposa o 'OCT 22690.2-77.

[Tpu HepaszpymaromeM KOHTPOJIC MPOYHOCTH, B 3aBUCUMOCTH OT MPHMEHIEMOT0 METO0Ja MOTYT
OBITH IOJIyYEHBI cienyrone kocBennble nokasatenu ( KII):

® - COOTHONIEHWE TUAMETPOB OTIEYaTKa Ha OETOHE U 3TaTOHHOM cTepkHE H-Rx
TapupoBOYHBIE 3aBHCHMOCTH CTPOST IyTEM MMapajUIeNbHBIX HCIBITAHUH OOpa3IoB BHAYAJe HE-
paspymaniuMi MEeToAaMu, a 3ateM Ha npecce 10 paspymenus ('OCT 10180-78)

JUis ucnbITaHus TPUMEHSIOT CIIENUANbHBIA MOJIOTOK C IIapuKoM auameTpoM 15.88 MM c oaHoM
CTOPOHBI ¥ BCTaBJICHHBIM B MTPOPE3b ATAJOHHBIM CTEP)KHEM M3 MPYTKOBOH cTanmy kinacca A-I gna-
metpoM 10 Mm o, =420-460 MlIla., 3a0CTpEHHBIM C OJHOI CTOPOHHI .

JIJ1st TOCTpOCHUS TPAyHPOBOYHON 3aBUCUMOCTH IS Pa3JIMYHBIX KJIAacCOB (Mapok) OeToHa OepyT-
csi 00pa3upl-Kyob! co cropoHoit 150 umu 100 mm. KonnuecTtBo cepuit 00pa3oB KyOOB NpUHU-
Maetcs He MeHee 16. Ilpu 3TOM OHM JOJDKHBI UMETh OJMHAKOBBIM COCTaB, BPEMS M YCIOBHUS
TBEPJICHHUA, YTO U KOHTpOJIHpyeMoe u3enue (0anka, miauTa, KOJOHHA U. T. 1.).

Paboma evinonnsemcsa ¢ cieoyrouieii nocied08ameibHoCmu:

1. -YcranoButhk MonoTok KamikapoBa mapukoM Ha Oymary ¢ KONMUpPKOH B BEIOpaHHOE MECTO 00-
pa3ua-KyOuKa 1 HaHECTH YAap CIeCapHbIM MOJIOTKOM I10 rojioBke MoJioTka Kamkaposa. (pac-
CTOSIHME OT TOYeK J10 pedpa oOpasua 10KHO ObITh He MeHee 30-35 MM, yToObI He ObLIO CKO-
na yria Kyouka). B pesynbTaTe ynapa oOpa3yercs JiyHKa Ha TOBepXHOCTU OeToHa -ds 1 Ha JTa-
JIOHHOM CTepkHE -d,,

2. H3MepuTh WITAaHTEHIUPKYIEM WM C MOMOLIBIO YIJIOBOIO0 MaciuTada JUaMeTphl MOIYYEHHBIX
OTHe4YaTKkoB Ha Oymare -ds; (Ha 6eToHe) ¢ TOYHOCTHIO 110 0.1 MM.

3. V3meputh IITAaHTEHIUPKYJIEM WM C MOMOUIbIO YIJIOBOro MacuitTaba OOJbLIMI JUaMeTp Io-
JY4eHHOI'0 OTIeuaTKa (3JUIMIICa) Ha STAJIOHHOM cTepkHeE. -d, (M3MepstoT ¢ TOUHOCTHIO 70 0.1
MM). Berancnutes otHomenue ds / d,

4. llepeaBuHyTh Mocje yaapa 3TaJOHHBIN cTepkeHb Ha 15 MM B crakane moJsioTka Kamikaposa
Y BBINOJHUTH yJap Ha CIEIYIOUIEM BHIOpaHHOM MecTe OeToHa (IIpelBApUTENIbHO YCTaHOBUB
Oymary c konupkoii). [lepeaBuraTs ciaeayeT mocie Kaxaoro yaapa.

5. JlanHbple M3MepeHHIl moyiydeHHBIX AuameTpoB -ds U d, 3aHeCTH B JKypHaJl HCIBITAaHUHN -
tabmuiry Ne 1. Cnemyet npousBectn He MeHee 10 ymapoB Ha pa3HBIX I'paHsIX KyOuka, (mpe-
BapHUTeJIbHO NPO3BYYUTH npudopom YK-1411).

6. BrmonHuTs MCHBITaHUE O0Opa3iia -Kyda Ha cxkatue Ry (R;) Ha mpecce TICY-125 no paspyme-
HUS

7. TlomydyeHHOe 3Ha4YeHHE pa3pyllarollel Harpy3Ku B Krc (KH) 3aHecTd B TaOmuiy Ne 2, BeIuucC-
JUTH KyOuKoBYI0 nmpouyHocTs (MIla).

8. BBINONMHUTH CTATUCTHUECKYIO 00pabOTKYy pe3yabTaTOB JJsl MOJIY4YEHHUsS TapUpPOBOUYHOM 3aBH-
cumoctu Buma RP= agt+a; / H. PekoMenyeTcst pacueT BeCTH B TaOIM4YHOM Gopme (Jrcio map “
Hi— Rep” nns BeinonHeHus nabopaTopHoit paboThl MPUHATH paBHbIM 10).

9. TlocTpouth rpaduik TApUPOBOYHON 3aBHCUMOCTH IO JAHHBIM 2 U 9 KoJoHKaM TaOauIiel Ne 3 u

HAHECTH Ha HEero JIaHHbIE 3 KOJIOHKH, BBITIOJHUTH OTOPAKOBKY PE3yIbTaTOB.
10.
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Pexomenoayuu no cmamucmuyeckou oopadomie pe3ynomamaos.

e -JlaHHbIE BHIUMCIICHUN cpenHuX oTHowmeHul ds/d, (Hi) u mexannueckux ucnbiTanuii Ri (Rep
Ui Ky0a) 3aHecTd B 1 10 cTpouKy (KoJoHKH 2 U 3) Tabnuibl Ne 3

e Bropyio u nocienyouye cTpouku (Bcero ux 10) 3anectu pekoMeH1yeMble JaHHbIe U3 Ta0H-
16l mpuJIo:KeHus 1 (o Homepy cBoelt Opuranpl).

e -BrImoaHUTH pacuéTsl KOAOPHUIIMEHTOB ) U 4,

e -Bpiuucnuth cpenHee KBaIpaTUuecKOe OTKIIOHEHUE U OLIEHUTD MOJIyYEHHYIO 3aBUCUMOCTb.

Bbinosinenune padoTbl:

Tabm Nel
Kypuan ucneitanuit MonotkoM KamkapoBa ogHOTo Kyba (rmpumep)
No ynmapa 1 2 3 4 5 6 7 8 9 10
ds 5.6 4.8 5.5 5.8 6.0 6,2 6,2 6,1 6,0 6,0
(Mm)
d, 3,3 3.4 3,5 3,8 4,3 4,6 4,5 4,4 43 4,4
(Mm)
H=Xds/ Zd, 58,2/40,5 =1,437
[Tocne 3anonHenus Tadnuibl 2.1 KyOUK HCHIBITHIBAETCS HA IIPECCe A0 pa3pylIeHUs
.Pe3ynbrarsl ucnbiTaHus KyOa Ha mpecce 3aHOCTCs B Ta0uIy 2.
Tabn 2

KypHan ucnieiTanusi KyooB Ha mipecce (mpumep).

Ne Paspymaromas cuna [Inomane ceuenns KyOukoBast npo4HoCTh
Ky6a F (xr) A (cv) Ri=F/A (xr/cm®) MIla
1 2 3 4
1 35400 10x10,8 327,8 (32,78)

Cpennsas BennunHa KyOnkoBoil mpoyHoctu 6eroHa Rcp=Riek Mna,

rae k=091 — xoapduimeHT nepexoaa K NpOYHOCTH CTaHIAPTHHIX KyOOB ¢ peOpom 150 mm;

-Jlannabie Beramciennit cpeaanx otHomenui Hi = Xdg/2d, n MexaHndeckux ucnbpITanuii KyooB Ri
— JUTsl OTHOTO KyOa 3aHocsTcs B Tabmuiry Ne 3 (15 cTpouka).

Tabn 3
Pacuérnas tabnuia rpagynpoBOYHOI 3aBUCUMOCTH.
Ne Ri (Ri-RCp) (Ri-RCp)X Rpi
Ky6a | H; = (Zi-Z°) (Zi-Z°) (Z-Z)* | 1o (6if)
n Mmlla 1/H Mmlla Mmlla bopmyme
mlla

1 2 3 4 5 6 7 8 9

1

2

10

Rep= Z.,= = =
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R,=SRi/n, Z,=37i/n

VYpaBHeHue yHUBepcalbHON TaprupoBouyHO 3aBucuMocTd R-f(H) (ypaBHeHue runep0oibl)

AMEET BU; RP=a,+a,/ H: 1
Jlnst TpeoOpa3oBaHust TOr0 YpaBHEHHS B YpaBHEHHE JIMHEHHOTO BUIa
RP=a,ta; Z (2)

(mms ynoOcTBa mocaeAyIoIUX BRIYMCIICHU), BBOJUM niepeMennyo  Z=1/H,
rae -H -cpenne-apupmMernyeckoe OTHOIIEHHUE JUAMETPOB MOJIYUYEHHBIX OTIIEYATKOB.
Maremaruueckass 00pabOTKa MOJTYYEHHBIX AKCHEPUMEHTAIbHBIX JaHHBIX BO 2i U 3¥ KOJOHKaX
Tabsuubl Ne 3 mo3BOJISIET BBIYUCINUTD KOA(M(GUIIMEHTHI a, U a;.

Jliia onpeneneHust KO3QULKUEHTOB a, U a; MOTYT ObITh UCIIOJIb30BaHbI cieaymue Gopmy-

JIBI

a=[ 2, (ZZMRR/ [, (Ze-Zep)] 3).
T.€. CyMMY PACU€THBIX TaHHBIX 71  KOJOHKHU Pa3JeIUTh HA CyMMY 8M.

a,=R? - a,Z? (4).

rae R? ;- Z% cymma cooTBeTcTBEHHO 31 M 4if KOJIOHKH
Berunciennsie K09()GHUIUEHTH TOICTABIISIOTCS B YpaBHEHUE

R = a,+a,-Z &)
Hemnast oOpaTtHyto nmoactaHoBKy Z=1/H mony4daem ypaBHeHHE rUTIepOOIIb (pacueTHYIO0 PopMyITy)
RM" = at+a;/ H;: (manpumep RP; =920/ H;-310) (6)

[lopcraBuTh B HallIGHHYIO 3aBUCUMOCTD (6) BBIUMCIIEHHbIE cpeaHue 3HadeHust Hi muist cepuii Ky-
00B 1 BeIYUCIUTE R’; . Pe3ynbTaThl pacdeToB 3aHECTH B 910 KOJIOHKY.

Wcnonb3ys nanubie 2 U 9 KOJIOHKU OCTPOUTH I'padUK TApUPOBOYHOM 3aBUCHMOCTH IPOYHOCTH
6etoHa R OT COOTHOIIEHUS TMaMETPOB OTIIeUaTKa Ha OeTOHE U ATAIOHHOM ctepxkHe Hi.

[Tocne mocTpoeHUsT HA MIJUTHMETPOBKE TPAJIyHPOBOYHON 3aBUCHMOCTH OIPEIEIISIOT €€ cpeaHee
KBaJpaTUIECKOE OTKJIIOHEHHE ST Mo popmyIie

S = ZN:.(R.Z'—R}’ Y /(N =2) (5).

U KOPPEKTUPYIOT €€, MyTéM OTOpPaKOBKU CPEIHUX PE3yJbTAaTOB CEpUil HE YIOBIETBOPSAIOIIUX YC-
JIOBHIO
(R -Ri)/8r<2 (6).

Te nmapsl equHUUYHBIX 3HaueHUll , Ri-Hi, koTopbie HE yAOBIETBOPSIIOT 3TOMY YCIOBHUIO OTOpachl-
BAIOT U I'PAyHPOBOYHYIO 3aBUCUMOCTb PACCUUTHIBAOT 3aHOBO.
[Tony4yeHHyI0 3aBUCHMOCTHh OLIEHHMBAIOT IO CPEIHEKBAAPATHYECKOMY OTKIIOHEHHIO , KOTOPOE HE
NOJDKHO TipeBbimaTth 12 % T.e.

Sr/Ri- 100% < 12% (7).
Ecau 310 ycnoBue BBINIOIHAETCSA , TO 9TOM 3aBUCUMOCTBIO MOKHO IIOJIb30BaThCA [UIsl OIpEeIie-
HUS IPOYHOCTHU B KOHCTPYKIIMSIX.
Bomnpocsl 115 3aKpenieHus MaTepuaa:
1. M3 kako¥ cTanu BBIIOJIHSAIOT U JUIsl 4YETO HY)KEH 3TaJIOHHBIM CTEPKEHb.
2. Kak noytyuuth oTreyaTok Ha OeToHe.
3. 3auem nepeBUTaTh ATAIOHHBIN CTEPKEHB TTOCIIE yaapa.
4. B xakux mMecTax KyOa Hejb3s IPOBOJIUTh HCIBITAHUS.
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BapuanTtsl 3a1aHuii 17151 MaTeMaTH4YeCKOil 00padoTKHU pe3yabTAaTOB IKCIEPUMEHTAIbHBIX
HCCJIeI0BaAHMI.

bpurana 1 bpurana 2 bpurana 3 bpurana 4 bpurana 5 bpurana 6

Hi Ri Hi R Hi R Hi R Hi R Hi R
MIla MIla MIla MIla MIla MIla

3.0 3.2 2,5 8.5 2,62 | 74 | 2,60 | 7.5 2,6 7.8 1.1 55
2.9 44 | 2,70 | 6.5 1.9 16 2,70 | 6.5 2,70 | 6.5 1.16 51
1.1 56 1.12 55 2,80 | 5.5 1.12 ] 545 | 2,80 | 5.5 2,80 | 5.5
1.18 50 2,84 | 5.0 1.8 17 2,84 | 5.0 1.66 20 2,84 | 5.0
1.2 47 290 | 44 | 290 | 44 || 290 | 44 | 290 | 44 | 2,90 | 4.4
1.24 48 1.18 49 1.6 23 1.2 47 1.56 23 1.5 26
1.5 25 1.62 20 1.5 26 1.16 50 1.1 55.5 1.6 22
1.6 22 1.7 19 1.2 47 1.7 19 1.14 53 1.7 19
2.1 13.5 || 1.86 16 1.1 56 1.58 23 1.24 44 1.8 17

PABOTA No2 TlocTpoeHHne TAPUPOBOUYHOIO rpaduka onpeaeaeHus MPOYHOCTH

Hepaspymaommmu Metoaamu npudopom YK-141I1 mo 'OCT 17624-87 .

OmnpeneneHne MPOYHOCTH OETOHA HEPA3PYUIAKIMMH METOJAMHU OCYIIECTBISETCS Ha OCHO-
B€ 3aBUCHUMOCTH MEXIY aKyCTHUYECKUMH U MEXaHWYECKUMHU XapaKTepUCTHKaMH OertoHa. Mcmoub-
30BaHME Takoi 3aBucuMocTH pernamentupoBaHo 'OCT 17624 —87 “ beroHsl TsKenble U Jer-
KHe. YIbTPa3ByKOBOM METOJ ONPEICICHHS TPOUYHOCTH .
Hagexnyio koppensuuio “ mMpo4YHOCTb — CKOPOCTH~ MOXKHO HaOJI0JaTh TOJIBKO AJIs OIpeje-
JEHHOTO cocTaBa OeToHa. TapupoOBOYHAS 3aBHCUMOCTBH SIBISIETCS PE3YJIbTATOM IapajuIeIbHO
MIPOBOJAMMBIX YIBTPA3BYKOBBIX H MEXaHWYECKHUX MCIIBITAHUN Ha 00Opasmax- Kybax. bepercs He me-
Hee 48 o0pa3ioB ky0oB (He MeHee 16 cepuii) ¢ ymHOM pedep 0,15 M umum (0.1x0.1).
B nannoit pabore uncio

Paooma evinonnsemcsa ¢ cieoyrouieii nocied08ameibHoCmu:

1. W3mepurb, B3BECUTD, TOATOTOBIEHHBIE KYObl

2. YCTaHOBUTH JATUUKHU “‘COOCHO” C 2 MPOTUBOIOJIOKHBIX CTOPOH Ky0a, CHATH 1o npudopy YK-
1411 3HaueHne BpeMEHU MPOXO0KIEHUS YIbTPa3BYKOBBIX BOJIH UYepe3 KyO IIPpH CKBO3HOM IIPO-
3BYYMBAHUM Ha TPEX YPOBHSX IO AUAroHaiu (BEpXHUI YroJj, cepeivHa, HUKHUM yroi Ky-
0a(I10 ABYM IPOTUBOIIOJIOKHBIM I'PaHsIM IPO3BYUYHUTH B 6-8 MecTax).

3. 3anucats B Tabnuiy Ne 1 Haumensiee, ycranoBusiueecs no npubopy YK-1411, Bpems npo-
XO0XIECHUSI yIbTpa3ByKa uepe3 KyO (i1 cOOTBEeTCTBYIOIIEH 0a3bl). OTKIOHEHUS OT CPEIHErO
3HAYCHUs TaHHBIX BPEMEHHU PacIpOCTPaHEHUs YAbTPa3ByKa Ha BCEX YPOBHSX IO OJHOMY Ky-
Oy HE JOJIKHBI MPeBBILATh 5%.

4. W3zmeputs “0a3y” (paccrosiHue MEX1y OCIMU AATYUKOB).
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5. BBIYHCIHTH CKOPOCTH YIBTPa3ByKa Mo hopmyse

Y

[
rue

[ — Ga3a nmpo3ByYnBaHUs (PACCTOSHUE MEXKTY OCSIMH JTaTYNKOB)
{ — BpeMs IPOXOXKICHUS yIIbTpa3ByKa uepe3 MaTepuaii(0eToH, KUPINY JAEPEBO).
A t — TIoTIpaBKa B OTIPE/ICIICHUN BPEMEHH 32 CUET NMPOXOKACHUS CUTHANIA Yepe3 KOaKCHaIbHbBIE

ka0emnu U AIIEMEHTHI peoOpazoBarTeseit (ompenensieTcs: mpu MoBepKe Mpudopa

At = 0,6).

6 Hcnositath 00pa3mpsl -KyObl Ha Ipecce A0 pa3pyLIeHHs, ¢ LENbI0 ONPENeJICHUs] IMPOYHOCTU
Matepuaina Ha cxkatue R (Ri) , JlaHHble MexaHnueckux ucnbiTanuil onpeneneHus Re (Ri ky-
60B) 3aHectu B Tabnuiy Ne 1

[Ipumeuanue: (mpeaBapUTEIbLHO MPOCTY4aTh KyO MooTkoM KaiikapoBa cmoTpu

paboty Ne 1)

7. TlomydeHHOE 3HaUYCHME pa3pylIalONIel HArpy3KU B Krc (KH) 3aHecTH B Tabmuiry Ne 2, onpene-
JUTH KyOuKOBYI0 nmpouyHocTs (MIla).
8. BBIMOTHATH CTAaTHCTUYECKYIO 00pabOTKy pe3ylIbTaTOB IS MOJYYCHHUST TApUPOBOYHOMN 3aBU-
cumoctu Buaa R™ = aj+a; V. PekoMeHyercst pacueT BeCTH B TaOIUuHOM (hopme (Tabiuia Ne
3), rAe 4ucio map «CKOpOoCTh-NPOUHOCTHY» “Vi— R¢,” U1sl BeINONIHEHUS 1a00paTOpHOH pado-

ThI IPUHATH paBHBIM 10).

9. Tloctpouth Ha MUJJIMMETPOBKE TpaduK TapUPOBOUYHON 3aBUCHUMOCTU IO JAaHHBIM 3 U 8 KO-
noHKaM Tabauipl Ne 3 1 HAHECTH Ha HEro JaHHbIE 2 KOJIOHKU.

10. BpinmoaHUTh OTOPAKOBKY Pe3yabTaTOB (B clydae HEOOXOAUMOCTH ).

KypHas yabTpa3ByKOBBIX HUCIIBITAHUM KyOa.

Hata Homep | baza mpo- Bpewms, Ckopoctb | Cpennsisi CKo-
U3roTO- TOYKH 3BYy4HBa- pox YABTPa3BY- pocCTh
BJICHUS 30HIUPO- HUS, yABTpa3ByKa Ka yABTpa3ByKa

[ImotHOCTH BaHUA L t Vv Vep
Kr/cm3 MM MKS KM/S KM/S
1 2 3 4 5 6
1
2
3
4
5
6

KypHan ucnieitanust Kyoa Ha mpecce.

Taodmn 1

Tabm 2

Ne Paspymaromas cuna [Inomane ceuenns KyOukoBast npo4HOCTh
Ky6a F (xr) A (cv) Ri=F/A (xr/cm’) MIla
1 2 3 4
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Tabn Ne 3
Pacuérnas tabnuma rpagynpoBOYHOIN 3aBUCUMOCTH

Ne Ri (Ri-RCp) (Ri-RCp)X R"i
Ky6a | xr/.cm® \ ViV | (Vi-VP) | (Vi-VP) | o (Lif) bopmy-
n KT./cM° e
KM/S KI.CM> Kr/cM>

1 2 3 4 5 6 7 8

2

9

10

Rp= V= = =

rae cpenHe-apu@Mernyeckas IpOYHOCTb U CKOPOCTh (CM. KOJIOHKY 2 U 3) paBHBI:
Rp=2Ri/m, V,=ZVi/n

Pexomenoayuu no cmamucmuyeckoi oopadomike pe3ynomamaos.

e [lonmydeHHbIE SKCIIEpUMEHTANIbHbBIE JAHHBIE YIBTPA3BYKOBOT'O 30HIMPOBAHMS KaX/10T0 Kyba
Viu nanHbpie MEXaHUUYECKHUX UCTIBITAaHUH omnpeaenieHus R, (R; kyO0oB) 3aHOCSTCS B IEpBYIO
cTpouky Tabmuipl Ne 3 (kononka 2 u 3 nanusle Viu Ri.:).

e Bropyto u nocienyromue ctpouku (9 nap Viu Ri, Bcero ux 10) 3aHectu u3 pekoMeHIyeMbIX
JAHHBIX TaOJIMLIbI NPHUJI0KEHHUS 2 10 HOMEPY CBOEH Opurapl.

VpaBHeHHEe TAapUPOBOYHOI 3aBucumoctu R"-f(V) B 00mem Bue:

R'=a,+ta,V: (1)

Maremaruueckass 00paboTKa, MOJTY4YEHHbIX BO 2i u 3¥ kosoHkax TaOnumbl Ne 3 skcnepumeH-
TaJbHBIX ITAHHBIX, MO3BOJISIET BHIYMCIUTH KOAPGUIUEHTHI a, U a;
Tak nns onpenenenus kodpduivenra a,
m=[2, (VeVORRT/ [ (VieV)] @
HE0OX0IMMO CyMMY pacu€THBIX IaHHBIX 61  KOJIOHKH pa3JIeIuTh Ha CyMMY 7H.
Jlnia BerumciieHus: KoagpuuueHta a, MOJCTaBISIOTCS COOTBETCTBEHHO CyMMa 2if U 311 KOJIOHKH
a,=R? - a;V? (3).
Brruucnennsie k03QGUIMEHTH MOACTABISAIOTCS B ypaBHeHUE oOmiero Buaa (1) u momy4aror uc-
KOMYIO TapUPOBOYHYIO 3aBUCUMOCTh. ~ Hampumep R" =258 V - 72
[ToacraBuB Vi B HaliIEHHYIO TApUPOBOYHYIO 3aBUCUMOCTH (1), paccUUTHIBaIOT
R"; u 3aHOCAT IMOJTy4EeHHBIE 3HAYEHUS B 810 KOJOHKY Tabmuipr Ne 3
[Tocne mocTpoeHusi Ha MIJIJTUMETPOBKE IPaIyHPOBOYHOI 3aBUCUMOCTH OIPEAEISIOT €€ cpeiHee
KBaJpaTUIECKOE OTKIOHEHHE Sy 1Mo GopMmyIie:

S = ZN:.(R.Z'—R}’ Y /(N=2) 4).

1 KOPPEKTUPYIOT €€ MyTEM OTOPAKOBKH CPEIHHUX PE3YIbTATOB CEPUN HEYIOBICTBOPSIONINX YCIIO-
BHIO
(R*-Ri)/Sr<2 (5).

Te mapsl eqMHUYHBIX 3HAaYeHUH , *“ Vi - Ri” KOTOpBIE HE YIOBIETBOPSAIOT 3TOMY YCIOBUIO OTOpa-
CBIBAIOT U TPAAYHPOBOYHYIO 3aBUCUMOCTb PACCUMTHIBAIOT 3aHOBO.
[Tony4yeHHyI0 3aBUCUMOCTBH OIIEHHUBAIOT IO CPEAHEKBAIPATHUYECKOMY OTKIOHEHUIO, KOTOPOE HE
JOJDKHO TipeBbimaTth 12 % T.e.

Sr/Ri- 100%< 12% (6).
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Ecau 310 ycnoBue BBINOIHAETCA, TO TOM 3aBUCUMOCTBIO MOKHO MOJIB30BATHCS IS ONIPEAEIICHHUS
IIPOYHOCTH B KOHCTPYKIIUSX.

Bomnpocsl 115 3aKkpenieHs MaTepuasa:

1. Kak ompenenuts BpeMsl ylbTpa3ByKOBBIX KosiebaHuil. Kak onpenennuts cKopocTh yabTpas3By-
KOBBIX KOJICOAHUH.

Uto moHumaercs o 6a3oi Mpo3ByIHBAHUS.

Kak onpenenuts Rex 17151 0Opa3na MeXaHU4eCKUM CIIOCOO0M.

Kakue pesynpraThl oTOpacsiBatoTcs. Kak onpeenuTs NOTpenHoCTh MOJIy4eHHOM 3aBUCUMOCTH
Kpurepun nonp30Banus MoIy4eHHON 3aBUCUMOCTBIO

nhwbh

[Ipunoxenue 2
BapuanTtsl 3agaHuii 1J151 MaTeMaTHYeCKOii 00pad0oTKHU pe3y/bTATOB
JKCIEPUMEHTANbHBIX HCCJIeI0BAHUM.

bpurana 1 bpurana 2 bpurana 3 bpurana 4 bpurana 5 bpurana 6

Vep Ri Vep R Vep R Vep R Vep R Vep R
MITIa MITIa MITIa MIlIa MIlIa MITIa

3.9 14,1 4.5 342 | 3.9 133 | 4.1 184 || 435 | 26,5 | 42 | 228

3.75 | 15,1 44 | 292 | 3.6 103 | 44 | 284 | 4.0 15,6 | 3.9 14,6

4.5 36,1 4.1 18,2 | 3.5 8,3 3.0 6,4 3.9 14,5 | 3.6 10,6

3.4 8,2 3.9 15,2 | 3.8 12,4 || 3.52 | 104 | 3.75 | 12,0 | 3.5 8,4

3 6,1 3.6 8,2 4.0 16,3 | 3.6 10,7 || 3.6 10,5 | 44 | 28,0

3.52 | 10,8 || 425 | 23,5 | 4.1 17,5 | 3.5 8,4 3.5 8,4 3,0 6,8

4.1 18,8 || 435 | 26,6 | 42 | 22,0 | 44 | 28,0 | 44 | 28,0 | 3.52 | 10,6

44 | 28,1 4.9 15,6 | 3.9 14,0 | 4.5 36,0 | 4.1 18,0 | 3.5 8,4

447 | 31,0 | 3.9 132 | 42 | 233 | 34 8,4 3.9 15,5 | 3.8 12,6

Padora 3

PABOTA Ne3,1 OmpeneneHue TiIyOMHBI TPEIIUHBI B 6eToHE (K/OeTOHE).
WcnpiTanus npoBoASTCS Ha HEOOJBIINX KeJIe300€TOHHBIX 0allkax ¢ UCKYCCTBEHHOM Iore-
pedHoi TpewuHoil (puc2).

IHopsinok BbINOJHEHUsI PadOThI.

1. I[ToAroTOBUTH MOBEPXHOCTh OETOHA Oallku, HAMETUTH 0a3bl IPO3BYYUBAHNUS [IPOU3BOJILHOM Be-
auuuHsbl (15 - 20 cM) Ha ydyacTkax Oanku 6e3 TPEUIMHbI U C TPELUIUHOM.

2. YCTaHOBUTH JATYUKHU U IPO3BYUUTH CIIOCOOOM IMPOJI0JIBHOTO NPOGUINpOBaHUs (AaTYUKU
pacroJjiaratoTcsi ¢ OJJHOM CTOPOHBI), CHATH MTOKa3aHus npudopa ¢ Bpems (mks) Ha ydacTke ¢
TpEIIUHON U 6e3.

3. Bbr4ucauTh CKOPOCTH IPU MOBEPXHOCTHOM MPO3BYYHBAHUM HA Y4acTKe 0€3 TPEeIIHHBbI.

Vi (noB)=Li / ¢
Pacnonoxkenue qaT4uKoB ITOKA3aHO HA pUCYHKe 3.1
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Basa (Mm)

Puc. 3.1 U3zmepenue Bpemenu npoxoxaeHus Y3K Ha yyacTke ¢ TpemiMHON U 0€3 TPEeIuHBbI.
['myGuHa TpemuHbl BbrYuciseTcs no Gpopmysne:

h:%xﬂti—tz , MM

I'me V— ckopocTh pacripocTpaHeHHs yiabTpa3Byka B OeToHE
HCIIBITEIBAEMOIO DJIEMEHTA, KM/CEK.
t, — BpeMsl IPOXOXKACHUS yNbTpa3Byka Ha 0aze “L” ¢ TpemuHoMn, MKCeK.;

t — BpeMs IPOXOXKACHUS yIbTpa3Byka Ha 0aze “L” 6e3 TpemmnHbl, MKCEK.

Benuuunsl ¢ U ¢, ONpeeNsOT B HECKOJIBKUX TOUKAX MO0 CEYEHUIO AIEMEHTA, YTO I10-
3BOJISIET TIOJIYYUTh YCPEIHEHHBIC JaHHBIC, a TAK)KE XapaKTep U3MEHEHUS TITyOMHBI TPEUIUHBI 110
CEYCHHIO OaJIKU. Pe3ynbTaThl HCTIBITAHUM 3aNTMCHIBAIOTCS B TaOmmiry Ne 3.1

Tabm Ne 3.1
XKypnain ucneiranuii (Ilpumep)

NeNe baza 1 Bpewms npoxoxaenus Y3K Ha 6aze “17, A%
TOYEK MM MKCEK - KkMm/cek. | hmm
U3M.

VYyacTok 6e3 Tper. C TPEIIUHOU

t t tr t’

1 100 43,9 1927,2 |164,1 26928,8 158,12 |23 181,84
2 100 54 2916 238,1 56691,6 231,89 |[1,85 214,5
3 100 74,5 5550,25 |147,1 21638,4 126,84 [1,34 84,98

PABOTA Ne3,2 Omnpenesnenue nepexoanoro kodpdumnuentra K,

[Tpu mpo3BydnBaHUM 4acTO TPeOyeTCs OLEHUTH MPOYHOCTh KOHCTPYKIUU OOJIBIION TPOTSI-
KEHHOCTH. (HampuMep ITUIUTHI-TIeperopoaku) [Ipu 3ToM T0CTyI K KOHCTPYKIIMK MMEETCS TOJBKO C
OJIHOM CTOPOHBI. JJi MPO3BYYUBAHMS TAKUX KOHCTPYKIMI HMCIOJIB3YIOT CIIOCOO MOBEPXHOCTHOTO
MPO3BYYMBAHUS, WIH MPOAOIBHOTO MpodriupoBanus [I[poYHOCTh BEIUUCIAIOT ¢ YUETOM HaWCH-
HOTO TIEPEX0THOTO K03 (DUITMEHTa IO 3aBUCHMOCTH CKOPOCTH-NPOYHOCTb, IIPUHIMAS
V=Kun-Vnos.

IMopsiiok BbINOJIHEHUSI Pa0OTHI:

1. TloaroroBuTh MOBEPXHOCTH OETOHA OAJKH,

2. TlpoBecTu IMHUIO BIOJb HANIPABICHHS MMPO3BYYMBAHUS U CIIEJIaTh OTMETKHU 0a3bl uepes 5-
10cM U1t yCTAaHOBKH JTATYMKA M3TydaTelsl ¥ MPUEMHHUKA CIOCOOOM IIPOAOIBHOTO MPOduin-
poBaHus ( C OJJHOM CTOPOHBI)

3. YcraHOBUTH JaTYMKU Ha NEPBYIO MO3ULIMIO CHATH [TOKa3aHUs npudopa ¢ (mks)

4. BBIYHCIUTH CKOPOCTH MPHU TIOBEPXHOCTHOM IPO3BYYHBAHHH.

Vi (noB)=Li / ¢
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5. YcraHOBUTH JAaTYUKU COOCHO C JABYX CTOPOH Oallku, 3a)UKCUPOBATH ¢ BpEMS MPOXOKICHUS
V3K npu cKBO3HOM MPO3BYYMBAHUHM U BBIYUCIUTH V -CKOPOCTh npoxoxaeHus Y 3K npu
CKBO3HOM IPO3BYYHBAHUU

6. IIpo3ByurBaHME BBIOJHSIIOT B PA3JIMYHBIX MECTAX IPU MOBEPXHOCTHOM U CKBO3HOM CIIOCO-
0ax Mpo3By4YHBaHUU (HE MeHee 5-6 MecT)

[MepexoaHoit koaddumnuent K, 0T mOBepXHOCTHOrO PO3BYYMBAHNS K CKBO3HOMY BBIUHCIIICTCS
TabIMYHBIM criocoboM (cm Tabmuiry Nel).

K=V cpey / V" (cpenn) T
V™ pemny 3 © V' P(penn)  -BBIYUCIICHHAS CPEHSS CKOPOCTH COOTBETCTBEHHO IIPU CBO3HOM H TIO-
BEPXHOCTHOM IPO3BYYHBAHUH.

Tabn Ne 3.2.1
Kypnai ucnpiTanuii (mpumep)
Ne m3- | basanpos- | Bpewms CKOPOCTb IIPOXOXK- CKOPOCTb IIPOXOXK-
Mepe- BYy4HBa- IIPOX0- neHust  V IOBEpXH neHust V CKBO3 Kn=Vck/Vnos
HUN HUSA KICHUS V3K V3K (xm/cex)
V3K (kK™m/cex)
(MMm) (Mks) pacy€TH | cpenHsAs | pacy€TH | cpenHss
1 100 39 2,56
2 100 41,1 2,433
3 100 43,9 2,28 2,4326
4 100 37,9 2,64
5 100 44,5 2,25
1 80 19,1 4,188 1,709
2 80 20,5 3,902
3 80 19,1 4,188 4,158
4 80 18,5 4,324
5 80 19,1 4,188
Bomnpocsr:

1. Kak BBIUMCIHUTH CKOPOCThH NPU NOBEPXHOCTHOM MPO3BYYUBAHUU (711 OJTHOTO U3MEPEHNUS).
2. Kak onpeaenuTh CKOPOCTh IPU CKBO3HOM IPO3BYYMBAHUU (/151 OJTHOTO U3MEPEHNS).

3. Kak Beiuucnuth nepexoanou koapounueHt K,

4. 1 yero BBIYMCISAETCS NEPEXOHON KOIPPUIHEHT.

PABOTA Ne3.3 Omnpeaenenue THHAMHUYECKOT0 MOYJIsl YIPYTOCTH TS2KeJIOro 0eToHa,
JIErKOro 0eTOHa, MeH00eTOHA, CWIMKATHOI0 KUPIUYA.

CKOpOCTh pactpoCTpaHEeHHs YIbTPA3BYKOBBIX KOJI€OAHUN (DYHKIIMOHAILHO CBSI3aHA C MO-
nynem yrpyroct E, miioTHocTeiO cpenbl 1 kodddumumentom Ilyaccona w:

V=f(E.up)
[TapameTpsl ynpyrocTu, MoJiyd€HHbIE C TIOMOIIBIO YIbTPAa3ByKOBOTO UMITYJILCHOTO METO/A, SB-
JSIOTCS AMHAMMYECKUMHU, TaK KaK OHU MOJIYY€HbI pU AePOPMUPOBAHUU CPEIbl BOJIHAMMU HaIps-
KEHUH, pacIpOCTPAHSIIOIIMMHUCS CO 3BYKOBBIMU CKOPOCTAMU. CTaTUYECKUI MOy Ib YIPYTOCTH
BCEr/la HWXKE AUHAMUYECKOTO U pa3inuue MoxeT ObITh 6oiiee 10%.
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Haubonee nmpocroit cinyvait onpenenenus E,,, OyaeT Torna, Koraa Ipo3ByYUBAEMbIi JIEMEHT 10
COOTHOIICHHUIO CBOHUX FCOMCTpI/ILIeCKI/IX paBMGI)OB MOXECT 6LITL HpI/IHSIT 3a CTep)KeHI). ECJ'II/I HaHu-
MEHBIIHH TOTIEPEUHBIN pa3Mep 00pasiia a ¥ €ro JUIMHA BOJIHBI A HAXOJSTCSA B COOTHOIIICHUH

a 1 o
E < g , TO U3MEPEHUE CKOPOCTH YIIBTPa3ByKa IPOU3BOJIUTCS B OJHOMEPHOM Cpejic U CIIpaBe/I-

nuBa Gopmyra
Eyn= Vzp /g1 0™ (kre/em?)

rae V-ckopocts Y3K (m/cex); V=0 (10%/t (m/ cex),
rae € - 0a3za (paccTosiHME MEXIy IEHTPAMU JATYHNKOB) B MM,
t -BpeMs MPOXOXKACHUS YIbTpa3ByKa yepe3 00pasell B LICEK,
p -00bEMHBIH Bec MaTepuana Kre/m';
g=9.81 m/cex’
B npyrux cimydasx ais mosrydeHuss EnuH TpeOyeTcs BBIITOJIHUTH JOMOJHUTEIBHBIC UCITBITAHUS .
CraTtuueckuii MOyJIb PACUYUTHIBACTCS 110 AIMIIUPUIECKOH hopmyIe:

Ecr=Eoun [1-0.15(61_T§0)] , TIe G OPHUHATH paBHBIM 80 Kr/cMm’

ITopsinoK BLINOJHEHUSA PAOOTHI:

1. Jlns BeimosHEHUs pabOTHI B3sATh: a) OeTOHHBIN KyOuk pazmepamu 10x10x10 u3 Tsxenoro Ge-
ToHa, 0) KkyOuk paszmepamu 10x10x10 nérxkoro 6eTonHa, ¢) 00paszer; CUIMKATHOTO KUPIHUYa.

2. B3sBecuts u onpeneauTs 00bEMHBIN BEC KaXKI0TO 00pa3iia B 3aBUCUMOCTH OT MaTepuaia u
reOMETPUIECKON (HOPMBI HU3IEITHS.

3. Omnpenenuts ¢ nomombio mpudopa YK-141I1 Bpems nmpoxoxaerus ¥Y3K (B 6 Toukax), onpene-
JIUTh CpeJHee JUIsl KaX10T0 00pasia.

4. BpIuuCINTH CKOPOCTH yIAbTPa3ByKa UcciaeayeMoro oOpasia (B 6 Toukax), cpeHee 3HaueHue
Vp M1 KaXKJI0T0 00pa3na;

5. BpUMCINTH 3HAYEHHUE TUHAMUAYECKOTO MOYJIS YIPYTOCTH, CTATHYECKOTO.

6. I[aHHBIe YJIBTPA3BYKOBOT'O 30HANPOBAHUA U BBIIIOJTHCHHLIC BBIYUCIICHUS 3allCaThb B Ta6m/1uy

3.3.1.

Tabn. 3.3.1.
Kypuan ucnvimanuti s1emeHmos
Hazpanune | Ne [OG6wném | baza |Bpewms | Ckopocts | Cpennss | Junamuyeckuit
oOpasua u3- | HBIM | Ipo3BY- t yabTpa- CKOPOCTh MOJTyJTb
Mepe BeC | uwuBa- MKS 3BYKa, KM/CeK E
HUN HUSI, M KM/CEK kr/em*(MIla)
Tsoxenbiit 1
0eToH 2
3
4
5
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6
Cuukar- 1
HBIWA KUP- 2
Uy 3
4
5
6
IlenoOeron | 1
2
3
4
5
6
Bonpocsr:

1.B dem 3axirouaeTcss GU3NYSCKUN TPHUHIIAIT KOHTPOJIS MMPOYHOCTH OETOHA YIBTPa3BYKOBBIM Me-
TOAOM?

2. OOBSCHUTH CYILIHOCTH SIBJICHUS Ibe303(pdeKTa U MPUHLHUII AEHCTBUS Mbe30IpeoOpazoBarTers.
3. Ha3Bath oOnactu mpuMeHEHHs YIbTPa3BYKOBBIX METO/IOB.

4. Kak oCyIecTBiIsIETCSI KOHTAKT MbE30Mpeo0pa3oBaTes ¢ MOBEPXHOCThIO OeTOHA?

5. Kakue 9acToThl MPUMEHSIOTCS TIPU YIIBTPa3ByKOBOM KOHTPOJIE KauecTBa OeToHa?

6. KakoB nopsok npoBeaeHHs YIbTPa3BYKOBbIX UCIIBITAHUN OallOK, IUIUT MOKPBITUMA, KOJIOHH.

Paoora 4

BrisiBnenue ckpbIThIX 1€(DeKTOB B OETOHHBIX U JK€JI€300€TOHHBIX KOHCTPYKIIUSIX
YJIBTPa3BYKOBBIM METOJ0M.

B nponecce BbimosHeHUs: 1a00paTOpHOM pabOTHI CTYAEHT JIOJKEH O3HAKOMHTBCS CO CIIO-
co0aMu BbISIBJIEHUS JE€PEKTOB U ONpPEEIECHUS UX OPUEHTHUPOBOUYHBIX Pa3MEPOB HETIOCPEICTBEHHO
B 2JIEMEHTaxX KOHCTPYKLIUN C TOMOILBIO YJIbTPa3ByKOBOTO Iprbopa
YK-14I1

PABOTA Ne4.1 Omnpenenenne HaJIn4us 1e(eKTOB B KOHCTPYKIHUAX METOIOM
CKBO3HOI'0O NIPO3BYYHMBaHMUSI.

Onucanue 1a00pamopHol YCMAaHO8KU
JlaBoparopHasi ycTaHOBKa COCTOUT U3 yiabTpa3BykoBoro npubopa YK-14I1 (wm npubdopa YKb
— 1 M) u 6eroHHBIX 00pa3OB B BUJE IUIUTHI CO CIIELUAIbLHO W3TOTOBICHHBIM BHYTPEHHUM JIe-
¢dexrom Cxema ycTaHOBKH NpeZCTaBlieHa Ha pucyHke 4.1
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Puc. 4.1 VYcranoBka naTuMkoB (M3JIyyaTelss U npueMHuKa curiaion) npudopa YK-14I1 mis Bbi-
MOJIHEHU 1e(EKTOCKONIMY OeTOHHOTo 00pa3ua.

[Tpubopsr YK-14I1 miin YKb—I1M no3BoSIOT OnpenensTh BpeMs paclpoCTpaHeHUs! YIbT-
pa3Byka B OeToHe Ha 0azax oT 10 cm 1m0 5 m mipu norpemnoctu 12%. TouyHOCTh OTCUETa BpeMeHH
+ 0,1 mkc. .Yacrora ynapTpa3ByKOBbIX KoJieOaHUM nbe3onpeodpaszosareneit 25; 60; 100, 150 xI'w.
[Tutanue npubopa Kak OT CeTU MEPEMEHHOr0 TOKa HampsbkeHueM 220 B, Tak u oT 6 31eMEeHTOB
Tuma 343.

[Ipu Bcex M3MepeHUsX Ha oOpaslax M KOHCTPYKIMSIX JOJDKEH ObIThb XOPOLIMH “‘aKyCTHYeCKUn™
KOHTaKT npeoOpa3oBareiell (LIylnoB) ¢ MOBEPXHOCThI0 OeToHa. KOHTAKT ocyiiecTBiseTcs: yepes
TOHKHUH CJIOW BSI3KOM CMa3Ku (TJIACTHIIMH, COJUIOJI, TEXHUYECKUIN Ba3eluH | 1p..). HepoBHOCTH
MTOBEPXHOCTH OETOHA MpeABapUTEIbHO BhIpaBHUBAIOT 10 + 0,1 MM.

VYbTpa3ByKOBbIE M3MEPEHUs JIOJDKHBI MPOU3BOJUTHCS B HANPABICHUH, MEPIEHAUKYISIPHOM Ha-
MpaBIEHUIO YKIanku OeToHHOW cMmecu .IIpeoOpazoBarenn MPKUMAIOTCS K HCCIEAyeMOMYy 00-
pa3iy Wik KOHCTPYKUHH ¢ cuior 10-12 kr.

Jiia npubopa YK-1411 BpeMs mpoxosxieHUs ylnbTpa3ByKa ONpeeiseTcs o HuppoBoi
niKasie (MIpUHUMAaeTcs MEHbIee 3HaYeHHe U3 3X 3HaUeHul).

THopsA/10K BLINOJHEHUS PA0OTHI:

1. Ha nBe mpoTHUBOIOJIOKHbIE MNIOCKOCTH IUINTHI HAHECTU JIMHUM NPSMOYIOJIbHOM KOOpIUHAT-
HOM ceTKH ¢ maroMm 50 mm;

2. B y3nbl nepecevyeHusi ropu3oHTael U BepTukaiei (cM. puc. 4.1) COOCHO yCTaHOBUTH AATYUKU
U 3anucarh B Tabnuiy 1 »KypHajia UCIBITAHMM MUHUMAJIbHOE YCTaHOBHUBILEECS BpeMs IPO-
xoxnenus Y 3K, (o mkane mpudopa YK-1411).

3. BBIYMCINTH M 3aHECTH B )KYPHAII UCTIBITAHUM cKopocTth V (km/s )=C0(Mm) / t(pcek)) mist mpo-
3BYYEHHBIX TOUEK.

4. HapucoBaTh Ha MIJJIUMETPOBKE B IPUEMIIEMOM MaciliTade KOOPAUHATHYIO CeTKY.B y31bl mo-
Jy4YEeHHOU CeTKU MPOCTAaBUTh 3HAUEHUS BHIYMCIEHHBIX CKOPOCTEH.

5. IlomyuuTs moJie CKOpOCTEN, COEAMHUB TOYKH PAaBHBIX CKOpocTel, kpatHsie 0.2 uiu 0.3
KM/ceK IUIaBHOM JIMHUEeH (MpoBes HHTEPIOJIALMIO IPUHATYIO B T€0AE3UN).

6. W300pa3uth quarpammy CKOpOCTEH IO ceYeHHIo IUThI A — A. ( 110 IpearnoiaraeMomy Jie-
dexry).

7. IlpousBectu BbIsiBlieHUE Ae(eKkTa B OETOHHOM MJIUTE METOJOM CKBO3HOI'O MPO3BYYUBAHUS
OoJiee AETaNbHO.
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8. BbInonHUTH NPUBS3KY JeeKTa K KpailHUM TOPU30HTAISIM U BEPTUKAJISAM (TOKa3aTh pa3Mepbl
mpeArnoiaraeMoro aedexra).

Tabn Ne 4.1
XKypnai ucnpiTaHuii 6ETOHHOM IUIUTHI C 1eheKTOM
Ne ropu- Ne BepTHKaJIBHBIX JIMHUI
30HTaJIN
1 2 3 4 5 6

1 t= v= t= v= t= v= t= v= t= v= t= v=

2 t= v= t= v= t= v= t= v= t= v= t= v=

3 t= v= t= v= t= v= t= v= t= v= t= v=

4 t= v= t= v= t= v= t= v= t= v= t= v=

5 t= v= t= v= t= v= t= v= t= v= t= v=

Bonpocs! 11 npoBepKkH:

1. Kak npaBUIbHO YCTaHABJIMBAIOTCS JATYUKH MPU MPOJIOJIBHOM MPOPHINPOBAHUH.
2. Kakol BUJ UMEET M0JI€ CKOPOCTEM.

3. Kak onpegenutp, 4To 3TO nedexTHas 30Ha.

PABOTA Ne4.2 OmpenesieHue HaJIM4us 1e()eKTOB B KOHCTPYKLIHMAX METOI0M
NOBEPXHOCTHOI0 MPO3BY4YNBAHHUS.

WcnpiTanus npoBoASTCA Ha IUIUTE Mpeabayiel padoTsl (¢ BHyTpeHHUM nedektom). Ipo-
3ByuMBaHue ocyuecTnisiercs npuoopom YK-14I1. no ropuzoHTanu, npeaBapuTeNbHO ONPEIECIINB
Hanuuue aedexra. [Ipumensercs cxema NpoJoJbHOTO NPOPUINPOBAHUS, KOTJa TaTYMKHU PACIIO-
JIararTcs 1o 0JHON CTOPOHE MOBEPXHOCTHU IUIUTHI (puc. 4).

e ,
=

A
/
/

/
/
/
5oy ¥ ﬁ
L(n-1)
Basa (Mm)

Puc. 4 YcraHoBKka JaTYMKOB NPU IPOJOJIBHOM MPO(PUINPOBAHUH.

Ilopsiiok BbINOJIHEHHSI padOThI:
1. Hanocutcs och MpoaoJIbHOTO TPOGUIMPOBAHUS UCIIBITEIBAEMOT0 oOpasma. PekoMmenmyercs
Ha3HAYUTh TOPU3OHTAIBHBIC OCH (IO JJIMHHOW CTOPOHE TUTUTHI) [Tl YCTAHOBKH JATUYHUKOB:
-TJIe HaxoIuTCA e(eKT,
- BBIIIIC IO TOPU3OHTAIIN U HUKE 110 TOPU3OHTAIIH.
2. Yepe3s onpeneneHHbIC pacCTOSHUS (HE MEHEE S5 CM) HAHOCSTCSI MECTa YCTAHOBKH JaTUMKa -
MIPUEMHHUKA.
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3. YcraHOBUTH AATYUK U3JTydaTesb 10 TOPU30HTAIN HA KPaHIOO MO3ULMI0. Y CTAHOBUTH J1aT-
YUK IpUeMHHUK Ha pacctossaue 50 mM. [1o mikane npubopa B3ATh OTCUET.

4. llepenBuHyTh JaTYUK MPUEMHHUK Ha CJIECIYIOUIYIO TO3UIMIO, HE CABUIas JaTUMK U3JIy4aTellb,
Ha pacctosiHue 100mMm, 150mMm u T.4.

5. B kax10M HOBOM MOJIOKEHUH JIaTUMKA -TIPUEMHUKA 10 OTHOUICHUIO K JaTYUKY -U3TydaTesto
Oepercs oTcueT Bpemenu pacnpoctpanenus Y 3K no mkane npubopa.

6. IlpoBecTu U3MepeHHE BPEMEHH 10 APYTHUM OCSIM.

Pesynbrarel 3anectu B Tabnuiy Ne 4.2

8. Tloctpouts rpaduk “t — x”. Beinagatomniyie Ha rpaduke TOYKU yKa3bIBalOT HA HAJIUYUE Jie-
(exTa Ha TaHHOM y4acTKe.

~

Ta6auua. 4.2.1

[Tpumep 3anonuenus xxypuana (Ilpumep)

NeNe oceii | “t” Bpewmst mpoxoskaenus: Y3B B Mkcek. npu 6a3e npo3ByunBanusi B Mm | [Ipu-
(cTBOpOB) Me.
x;=50 x,=100 x3=250 x4=300 x5=350 x6=400
1 57,5 115,1 276,1 578.,9 843,5 500,9
2 45,5 120,9 207,9 576 431 758,9
3 37 86,9 101,8 279,9 373 166,9

Jliig yrouHeHust rpaHull ieeKTa UCIIBITHIBAEMBbI 00pa3el] Mpo3By4rnBaeTCs Mo He-
CKOJIbKUM IIPOJIOJIbHBIM OCSIM, a B pallOHE pacioJiokKeHus 1e(eKTa n3MepeHus: Ipou3BOASITCS B
JOTIOJIHUTENIBHBIX TOYKAX

Padora Ne 5

O3znakomienue ¢ MarHuTHBIM MeTo1oM corsiacHo ['OCT 22904-78 “KoncTpykumu xerne-
300eTOHHbIE. MarHUTHBIM METO/ OIPEIEIeHHs TOIIIMHBI 3alUTHOTO CJI0sl OETOHA U PACIIONIOXkKe-
HUS apMarypsl”

OO0uue ceeneHus:

MarauTHbIi METOJI OCHOBaH HA M3MEHEHMHM MAarHUTHOTO MOJIsl MpeoOpa3oBaTesst npu IpuOIKe-
HUU JaTyuKa K apMaType, B pe3yJbTaTe yero nokasanus crpesnoynoro npudopa U3C-10H pesko
YMEHbILAIOTCA.
Ucnonwsyercs mpubop U3C-10H B cnenyrommx padborax:
e l3ydyeHHEe METOAMKN ITOCTPOECHUS I'PayrnpPOBOYHON 3aBUCUMOCTH UIsl ApMATYPHBIX CTEPKHEN

muamerpom ot 4-1032 mMm cormacHo ['OCT 22904-78 ¢ momotisto mpudopa

N3C-10H.
e -KoHTpOJIb pacioioKeHHsI apMaTypbl B KOHCTPYKUUAX (IIJIUTA) U BETUYUHBI 3aL[UTHOTO CJIOS.
e Omnpenenenue AMaMeTpa apMaTypbl B KOHCTPYKLIUU.

PABOTA Ne5.1 TlocTpoeHus TPaJyHupPOBOYHON 3aBUCHMOCTH VIS apMATYPHBIX CTep:KHel

IHopsiIoK BbINOJHEHHsI PA0OTHI:
['pagyrpoBOYHYIO 3aBUCHMOCTH YCTAHABIUBAIOT JUISI KaXIOT0 apMaTypHOTO cTepkHs (d=8mm;
d=10mm; d=12mm; d=18mm; d=20mm) oTxeasHO B CIEAYIOIIEH MOCIEA0BATEIHPHOCTH:
1. I/ISMCpI/ITB IHTaHFeHL[I/IpKYJ'ICM TOJ'IIIII/IHy Ka)KHOfI N3 JUMArduTHBIX IINIACTUH BBIIIOJIHCHHBIX H3
opranuyeckoro crekia. [lomydennsie qanHble 3anmucarh B Taduuiry Ne 1.
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2. H3MepuTh IITAaHTCHIUPKYJIEM JUaMETP apMaTyphl U 3anucath B Tabmuiy Ne 1.

3. Ha npubope M3C-10H ycTaHOBUTH yka3aTelb TUAMETPOB HA U3MEPEHHbIN LITAHT€HLUPKYJIEM
auamMeTp apMarypHoro crepxkHs (6mm, 8mm, 10mm, 12mm, 18MM, 25MM. H.T.J. BBITIOJHSETCS
IIPY CMEHE CTEPKHS). Y CTAHOBUTD MEPEKII0YATEh HA COOTBETCTBYIOIIUN JUAMETP

4. Tlonusate BBEepX IpeoOpa3oBaTeNb-AATYUK (YAAIUTh JATYUK OT METAJUIMYECKUX IPEIMETOB) U
ctpenky npubdopa U3C-10H pesucropom (ycTaHOBKAa UyBCTBUTEIBHOCTH) U BBICTaBUTH Ha 60
neneHud (1o BepxHeH mikane). BpIMoaHATH AaHHYIO paboOTy MO YCTaHOBKE YYyBCTBUTEIBLHOCTH
10 BEpXHEH 1IKaJie JJI1 HAUMEHBIIEro AUaMeTpa U OCTAJIbHBIX CTEPKHEN

5. YcraHOBUTH Ha BBIOpAHHBIM apMaTypHbBIN CTEp)KEHb Yepe3 TUMArHUTHYIO IuiacTuHy (t=10 mm)
JaT4uK-1IpeoOpa3oBaTelb (OCh CTEPKHSI HEOOXOJMMO COBMECTUTh C PUCKAMU Ha JaTUMKE) U 3a-
MHCATh MOKA3aHUE CTPEIIOYHOTO prubopa B Tadmmiry Ne 1.

6. B34Tb BTOpYIO MJIACTHUHY U U3MEPUTH LITAHTC€HLMPKYJIEM OOIIYIO TONIIHUHY ABYX AMMAarHUTHBIX
MPOKJIAA0K. 3amucarh MoKa3aHus mpuoopa (1mo BepxHei mkaie B mA) B Tadbsmiry Ne 1.

7. VI3MepuTh IITAaHT€HIHMPKYJIEM OOIIYI0 TOJIIHMHY (B MM) TpeX TUMArHUTHBIX MPOKIAIO0K, CHATh
MOoKa3aHusl Mpubopa Mo BepxHeu mikasie (mA), 3aHEeCTH B )KypHaJl UCTIbITAHUH.

8. JluMarHWTHBIC MPOKJIAIKKA HaOUpaTh 00mel ToamuHoi 10 50-60 mm.

9. B3aTe apmaTypy CIEAYIOLIEr0 IMaMeTpa U MOBTOPUTH ITYHKTHI 1-8.

10. Iloctpouts TapupoBOYHBIE I'PaUKH OTIACIBHO I KaXKJOTO apMaTypHOTO CTEPHKHSI.

[Ipumeuanue: 11 BbIOJIHEHUS paboThl BbIOpaTh 4 crepxkHs kinacca A-1 u A-11I pasnoro

Iramerpa

Tabn 1
Kypuan ucneitanuit s crepxus d=6 mm (mpumep)
Huamerp [Tokazanust npubopa npu TonmuHe(t=)
CTEpPXKHS JUMarHUTHBIX POKJIAJIOK
5 | 10 | 20 30 | 40 | 50 | 60
Pesynbrarel u3mepenuii (MA)

6MM 4,2 9,0 16,3 24,5 32,4 40,1

SMM

12mMm

18mm

[Ipumeuanue: quamMeTpsl M TOJIIMHA JUMArHUTHBIX Ipokianok 5, 10, ,-50 u nokazanus npubopa
(MA) B )XypHaJle UCIIBITAHUN NTPUBEJEHBI OPUEHTUPOBOYHO.

TapupoBounblli TpaduK CTPOUTCS B NPHUEMIIEMOM MacHITabe MO TOJYYCHHBIM JaHHBIM -
MOKa3aHusA npudopa (pe3yjabTaTbl M3MEPEHUIl) -3AIMMTHBINA CJI0H (TOJIMHA IMMATHUTHBIX
NMPOKJIAIOK).

PABOTA Ne5.2 KoHTPOJIb pacnosioKeHusi apMaTypbl B KOHCTPYKUMAX U ONpeJeieHUs Be-
JINYMHBI 321UTHOIO CJIOH.

Heab padorbr: [l xene300€TOHHON IUIUTHI BBIIOJHUTH 3CKU3 apMHUPOBAHUS C MPOCTABICHUEM:
pasMEpoB, paCCTOSIHI/Iﬁ MCKIAY CTCPKHAMU U BEJIMUYWHBI 3allITUTHOTO CJIOA.

Ilopsi10K BBINOJIHEHNS PAGOTHI:.

s oOHapyXeHMsI apMaTypHBIX CTEpP)KHEH B KeJIe300€TOHHBIX KOHCTPYKIHUSX HPUMEHSIOT Clie-

JIYIOIYIO METOJUKY:

1. patuuk-mpeoOpazoBarens npudopa M3C-10H ycranaBamBarOT Ha pOBHYIO TOBEPXHOCTH OaKu U
nepemMemaroT 1mo HEHl 110 JJIMHE U 11O INUPHUHE IIIUTHI.
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[Ipu nosiBiieHnu B 30He MpeoOpa3oBaTelis apMaTypHOIO CTEPKHS CTpeJiKa mpudopa cMemaer-
¢l B CTOPOHY YMEHBbIIECHUS], OTHOCUTEIBHO YCTAHOBJIIEHHOTO, COTJIACHO MHCTPYKIIMH, OTCUETA
“60” mo BepxHe mKaie (Ha JI000M MOJI0KEHUH yKa3aTels JMaMETPOB).

Jatuuk npubopa nepeMeriarT U IOBOPAaYMBAIOT BOKPYT CBOEH OCH /10 TEX IMOp, IOKa HE ycTa-
HOBUTCS MHHHMAJIbHBI OTCYET MO IIKane Npubopa, YTO yKa3blBa€T HAa COBMELIEHHE OCH
CTEPKHS U JaTUUKA.

[Ipy M3BECTHOM NMPOEKTHOM apMHUPOBAHUU KOHCTPYKLMHU KiaccoM apmarypsl A-III, wim A-I: -
MepeKIIoyaTeNb JUaMeTpoB MpuOopa ycTaHABIMBAIOT HAa MPOEKTHBIN nuametp. [lo mkane mpu-
00pa CHUMAIOT TIOKa3aHUs U M0 TAPUPOBOYHON KPUBOU OMPEACIAIOT ACHCTBUTEILHOE 3HAUCHUE
BEJINYUHBI 3aIUTHOIO CIIOS.

OTtmeTuTh KapaHaaumom (MeIOM) Ha KeJie300€TOHHOM H3[EJIUU PacloJIOKEHUE OCU CTEPIKHA,
BBIIIOJIHUTB 3aMEpbl PACCTOSIHUM OT I'paHel U3JeNUs 10 3TUX JUHUH (3aIIUTHOIO CIIOs).
HapucoBats 3cku3 apmMaTypHOTO H37ENHs B IPOJOJIBHOM HAIIPaBJICHUU U B IIONIEPEYHOM Ceye-
HUU OAJIKH, C MPOCTABIIEHUEM Pa3MEPOB MEX]y XOMyTaMu (IONepeyHbIMU cTepkHAMHU). [loka-
3aTh Ha 3CKU3aX BEJIMYUHBI U3MEPEHHOTO 3aIUTHOTO CJI0S (B MM).

PABOTA Ne 5.3 Omnpenenenue juaMeTpa apMaTypbl B KOHCTPYKIUH.

Heab padorwi: [yig xkene300eTOHHOM Oanku WM IUIMTHI ONPENENIUTh AUAMETPhl apMaTypHBIX
CTEPIKHEH.

ITopsinoK BLINOJHEHUSA PAOOTHI:

I.

Jlig npuONIMKEHHOTO ONPENENICHUs AUaMeTpa apMaTypHOIO CTEPXKHS ONPEAEISIOT C TOMOIIBIO
JaTyuKa 10 MUHUMAJIbHOMY [TOKa3aHHUIO IpUOOpa MECTO PACIIOIOKEHHUS CTEPKHEBON apMaTyphl
U QUKCUPYIOT (MEJIOM) MECTOPAcCIOJIOKEeHNE €€ Ha TOBEPXHOCTU KeIe300€TOHHOW KOHCTPYK-
LUU.
[lepexmtouateneM Ha npuOOpe yCTAaHOBUTH MPEANOJaraéMblii JAUaMETp, YCTAaHOBUTH CTPEIIKY
npubopa Ha 60 (aeneHuil Mo BepxXHEH LIKaie).
YcTaHoBUTH IpeoOpa3oBaTenpb 10 Ocu 3aUKCUPOBAHHOTO CTEPKHS M CHATH MOKa3aHMs Ipubo-
pa 0e3 TMMarHUTHOU MPOKIIA KU
Mexay npeoOpazoBareieM MpuOOpa M MOBEPXHOCTHIO OCTOHA KOHCTPYKIIMU YCTaHABIWUBAIOT
MIPOKJIAJIKy COOTBETCTBYIOIIEH TOJIIMHBI #, (Hampumep ¢, = 10 MM), BHOBb NPOBOASIT H3MeEpe-
HUs. JlaHHBIE 3aHECTH B KypHaJI UCIIBITAHUH.
YcTaHOBUTH NEpEeKIoYaTelb Ha APYroil Ommkalliuil npeanosjgaraeMblii 1uaMeTp, YCTAaHOBHUTD
cTpenky npubopa Ha 60 nenenuii. CHATH MOKa3aHUS 110 HIKajle MpUOOpa ¢ MPOKIaIKon u 6e3.
JIist KaKI0ro TMaMeTpa apMaTypbl BEIYUCIUTh PA3HOCTh MOKa3aHUM mpudopa (MA) ¢ mpokIiaj-
Kol u 6e3. HaumeHbIIMil mostydeHHBIN pe3ynbTaT pa3HOCTH MOKa3bIBACT HA UCXOIHBIN TUaMeTp
apMaTyphl, pacroJjio)KeHHOW B JaHHOM MecTe O0eroHa). Pacy€rbl HarisaHee BBINOJHATH B Ta0-
nugHO# dopme (Tadm 2).

Tabn 5.3.1

Kypnais ucneiTanuii (mpumep)

O6o03HaueHus 3HaueHusl U3MEPEHUN pU JUaMeTpax CTepKHEN
8 | 10 | 12 | 14 16

Pe3ynbTaThl n3mMepenuil

1

(6€3 mpoKIaaKm) 21,5 22,8 22,6

1, (c mpoxnagKkoin) 30,3 31,5 32,5

Pe3y.]'IBTaTBI BBIYHCIICHUA

A=l -1, 8,8 8,7 9,9
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B kauecTBe (hakTHUECKOTO AHaMeTpa IPUHUMAIOT 3HAY€HUE, JJIsi KOTOPOI'O BBIIOIHSIETCS Tpe-
o6oBanue A=/-1, =10 MM (TOJIIMHA AUIIEKTPUUECKON IIITACTUHKY).
BbIBO/I: MunuManbsHas o abCOJIFOTHOM BETMYMHE PA3HOCTh OTBITHBIX 3HAYEHUH COOTBETCTBYET
IMaMeTpy cTepHel 16 MM, 4TO COOTBETCTBYET IPOEKTHOMY.

Paodora 6

PABOTA Ne6 OrmpeneneHue NpOYHOCTU OETOHA B KOHCTPYKIHUSX.
HEepa3pyIIAIONIIMHI METOIaMHU

esab padoThbI:
O3HAaKOMHUTBCSI ¢ METOJMKOM OMpPEACIICHUS] TPOUYHOCTH OETOHA B KOHCTPYKIHIX ITAJTOHHBIM

moJioTkoM Kamkaposa K.I1.

Oo0uue ceeneHus:
Meroanka ompeneneHus MPOYHOCTH OETOHA KOHCTPYKIMH MPEAyCMaTPHUBAET MPOCTYKUBAHUE
KOHCTPYKIIMHA MoioTKOoM KaikapoBa, 3aHeCEHHE TMOJIyY€HHBIX IaHHBIX B TabIuIly 00paboTKH
naHHbIX Ne 1.
JIns ucnbITaHUs MPUMEHSAIOT CIENUAIBHBINA MOJIOTOK C IIAPUKOM aAuameTrpoM 15.88 MM 1 BcTaB-
JICHHBIM B MPOPE3b ATATOHHBIM CTEPKHEM 3a0CTPEHHBIM C OJIHOW CTOPOHBI M3 MPYTKOBOW CTalu
kinacca A-1 nmuamerpom 10Mm G, =420-460Mra.

Hopaodok evinonnenus paoomol:

PaboTa BeITIONHSETCS B CIIEAYIOIEH MOCIEA0BATEIIHHOCTH:

1- YcranoButh MosioTok KaikapoBa mapukoM Ha Oymary ¢ KOIUpPKOI Ha BIOpaHHOE MECTO
KOHCTPYKLMU W HaHECTH yJap CJecapHbIM MOJIOTKOM IO rojioBke mojioTka Kamikaposa. (pac-
CTOSIHME OT TOYE€K J10 peOpa u3aenus AOHKHO ObIThb He MeHee 30-35 MM, yToObl HE ObLIO CcKOJia
yria uznenusi). B pesynbrare ynapa oOpa3yercs JyHKa Ha TOBEPXHOCTH OeToHa m3aenus -ds u Ha
ATAJIOHHOM CTepXKHE -d,,

2 VI3MepuTh IITAHTEHIUPKYJIEM WM C OMOILBIO YIIIOBOr0 MaciiTada JuaMeTphl HOJTydeH-

HBIX OTIIEYaTKOB Ha Oymare ¢ Konupkou -ds (Ha 6eToHe)

3. H3mepuTh WITaHTEHIUPKYJIEM WIH C IOMOILIBIO YIJIIOBOr0 Maciitada O0JbIIMM AUAMETP
MIOJIyUEHHOTO OTIeuaTkKa (3JUIMIICA) Ha 3TAJTOHHOM cTepxkHe. -d, (u3MepsoT ¢ ToyHocThio 10 0.1
MM. Beruucnoutes orHomenune dg / d,

4. IlepeaBuHyTh IOCIIE yapa 3TaJOHHBIN CTepKeHb Ha 15 MM B crakane MosoTka KamkapoBa
Y BBITIOJIHATH yJap Ha CIEAyIONeM BhIOpaHHOM MecTe OeToHa (IpeABapHUTENIbHO YCTaHOBUB Oy-
Mary ¢ konupkoil). Ilepensurars crep:keHb ciieyeT nocie Kaxjaoro yaapa. Cienyer npousBectu
He meHee 10 ymapos.

N3mepeHHple naHHBIE MOJIyYEHHBIX auaMeTpoB -ds ¥ d, 3aHECTH B KypHal HMCIBITAHUI
tabnuy Ne 1. (10 uzmepenuii)
[To Tabnuue (mpusoxkenue 1) onpenenuTb KyOUKOBYIO MPOYHOCTb Ry, BBIYMCIUTH MPU3MEHHYIO
MIPOYHOCTH Ry, IpOUHOCTH Ha OceBoe pacTsikeHue Ry, Moayns ynpyroctu Es.
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KypHan ucnbITaHUsI KOHCTPYKIUH (IpUMep).

Tabn Ne 6.1
Ne [InoT- | HM3mepeHHBIE OT- Cpenn | KyOu- Monynb
yaa | HOCTb [1€YaTKU koBas | Ry | ympyro-
pa | 5 E| § = Hey, | mpou- | MIla cTH
5 g § Ha Ge- | Ha sra- d/d, | di/d, | mocts Es
A Rox
TOHE JIOHHOM MITa (MIIa)
CTEpIKHE
cM Kr | Kiiv® ds d,
1 o 5,2 2,9 1,79
2 s 6,0 3,5 1,71
3 S 4.8 3,7 1,29 | 1,65 22,9 3,93
4 v 6,2 3.4 1,82
5 7| 440 2345 |53 3,9 1,35
6 > 5,0 3.2 1,56

KyOukoByto npouHocTs «Rcx» 6€TOHHOTO 00pasiia UM KOHCTPYKLUHU OIPENENISIIOT 10 pac-
YEeTHOMY CpeJHEMY 3HaueHuIo oTHolIeHus dgs/d, mob3ysach rpadKOM TapUPOBOYHOM 3aBUCUMO-
ctu R=f(ds/d,) nnu no tabnuue yHupuuupoBaHHOU 3aBUCUMOCTH.

Ouenka nonyueHHvIX OAHHBIX.

IIpu onpenenennu nmpoyHocTH OeToHa (OETOHHOW WM KeJNe300€TOHHOW KOHCTPYKIUH)
noJtyyaeTcsi 60JbII0N pazdpoc 3HaueHU «Rcx», 03TOMy TpeOyeTcsi KOPPEKTHPOBKA KOJIMYECTBA
MIPOU3BOUMBIX yIapOB (OMPECIICH ) IO popMyIie:

n < 400K [Rpax-Roin 1/Rep”
[Ipu 10 mpousBenéHHbIX ynapax JeBas yactb paBHa 10, Torna mo tabmuue Ne 2 mpu n=10
k=0.325
Rop Rmax B Rpin  KyOUKOBas IPOYHOCTh OETOHA B 3aBUCHUMOCTH OT CPEIHEr0, MUHUMAJIBHOTO U
MaKcUMajabHOTO OTHOIICHUS dg/d, ompenemnsieTcs mo TapupoBOYHOM 3aBucUMOCTH  R=f(ds/d,)
WM 110 Tabauue.
W, ecnu mpasas yactb nosyumsiack Oosbiie 10, To TpeOyercs NTOMOJHUTENBHOE NMPOCTYKUBAHUE
MosiotkoM KamkapoBa njaHHOro o6pasia 6eToHa, 1 YTOYHEHHE TapupPOBOYHOMN 3aBUCUMOCTH, OT-
OpachiBasi MAaKCUMaJIbHOE U MUHUMAaJIbHOE 3HAUYEHUE.

0.37 11 0.314 15 0.284 19 0.266

Tabm Ne 2
n k n k n k n k N k
5 0.43 9 0.34 13 0.296 17 0.273 25 0.25
6 0.39 10 0.325 14 0.289 18 0.269 30 0.243
7
8

0.35 12 0.305 16 0.278 20 0.262

[Ipu3MenHas IpoYHOCTh OETOHA IPUHUMAETCS] paBHOM

Ry,= (0.7-0.75) Rex
BpemeHHOE conpoTHUBIIEHHE OETOHA OCEBOMY PACTSKEHHUIO OIPEAEISAIOT M0 YMIMPUYECKON (op-
MyJe

Ry=0.50 3,/ R o
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HavanpHelii Moayns ynpyroctu
E=550000‘R../ [27,0+R.]
[TonyuenHblie pacuéTHble JaHHbIE 3anucath B Tabiuuiy Ne 1.
Bomnpocsr:
1. M3 kako¥ cTanu BBIIOJIHSIOT U JUISl 4YETO HY)KEH 3TAaJIOHHBIM CTEPKEHbB.
2. Kak nosryuuts orneuaTok Ha Oetone. Kakue pe3ynbraThl cieayeT OTOPOCHUTb.
3. 3adem mepenBUraTh 3TAJIOHHBIN CTEPKEHB TOCIIE yaapa.
4. Tloka3zaTh BuJ yHHBEpPCaIbHOM 3aBUCUMOCTH /115l MoJioTKa Karkaposa.
5. Kak onpenenuth Ruax; R Rep.

Paobora 7

PABOTA Ne7 O3znakoMJeHHE C METOIUKON OIPEACIICHUs IPOYHOCTH OETOHA B KOHCT-
pykuusx npudopom YK-14I1.

OO0uue ceeneHus:

[IpounocTh OeTOHA OMIPEACIIAIOT MO MPEIBAPUTEIHLHO YCTAHOBICHHOW TAPUPOBOYHOM 3a-
BucuMmoctu R=f(V) (mosiyueHHO! Ha OCHOBE KOPPEISAILIMOHHON CBSI3U MEX/y aKyCTUUECKUMU U
MEXaHUYECKUMU XapaKkTepucTukamu OetoHa). Mcnosib30BaHue Takoi 3aBUCUMOCTH perjlaMeHTH-
poBano 'OCT 17624 —87 “ beToHbI TsKeNble U JETKUE. YIbTPa3ByKOBOW METO/1 ONPEIEICHHUS
MIPOYHOCTH .

Jljig mpoBeieHUsI UCTIBITAaHUS 10 ONPEIEIIEHUIO IPOYHOCTH O€TOHA B KOHCTPYKIMSIX U3BECTHOIO
COCTaBa HaMEYaroT U MOATrOTaBIMBAIOT MECTa Uil YCTAaHOBKU  YJIbTPa3BYKOBBIX MpeoOpazoBate-
neit mpubopa YK-14I1. VcnbiTanust mpoBOJAT METOJIOM CBO3HOTO MPO3BYYMBAHHS (pa3MEIIalOT
JATYUKU COOCHO C NMPOTUBOIIOJOKHBIX CTOPOH M3JIEHSI) WA OBEPXHOCTHOTO MPOGUIMPOBAHUS
(IaT4MKU pacrosararTcs ¢ OJHOW CTOPOHBI), UCIOJIB3YS KodpduiueHT nepexoaa K. Ilpu uc-
NBITAHUU OaJIOK, pUreseil, KOJIOHH MpPO3BYYMBAHHE IPOBOJAT B NONEPEYHOM HANpaBlIEHUH, a
PEOPUCTHIX TUIUT IO TOJIIMHE pedpa.

Ilopsinok onpenejaeHus NPoYHOCTH 0eToHa npudopom YK-14I1:

1. VYcTaHOBUTH aTYUKH “COOCHO” C MPOTHUBOIOJIOKHBIX CTOPOH Oalku, CHITH 1o mpudopy YK-
1411 3HaueHHe BpEeMEHU IMPOXOKICHUS YIbTPa3BYKOBBIX BOJIH yepe3 OETOH IpHU CKBO3HOM
npo3ByuuBaHuu. [Ipo3BydyrBaHuE BBIMOIHUTH MO JUIMHE OaJIkK HE MeHee 4eM B 10 Toukax.

2. 3ameputhb 0a3y (paccTossHHE MEXAY LIEHTpaMH JIaTYHKOB).

3. BpluuCIUTH CKOPOCTH MPOXOKJIEHUS YAbTPa3ByKa B MECTaX YCTaHOBKH JIJaTYUKOB MO (GopMmy-

e

|
t— At

rjae / — 6a3a npo3By4HBaHUS (PACCTOSIHHE MEXK/Y OCSIMH JIaTYMKOB)

t — BpeMs IPOXOXKIACHUS yIIbTpa3ByKa uepe3 maTepuan (O€TOH, KUpIUY, JIEPEBO).

At=0.6 — mompaBka B ONpeAEICHUN BPEMEHU 3a CUET MPOXO0KJIECHUS CUTHaja Yepe3 dJIeMEH-

THI TIpeoOpazoBaTeeil u kabenu (onpeaesaeTcs Mpy MoBepke mpudopa).

5. BbraucnuTh CpeHIor CKOpocTh A 10 u3MepeHui.

6. Ilo mpwioxenuro 2 “ yHuduimpoBaHHON 3aBUCUMOCTH MpodHOCTH 6eToHa R=f(V)” no BEI-
YHCJIEHHOH CpeZiHe CKOPOCTH NMPOXOKIECHUS YIbTPa3ByKa ONPEICIUTh YUCIEHHOE 3HaUCHHE
MPOYHOCTH Ry

7. Pe3ynbTaThl HCTIBITAHUM 3aHECTH B TaOIUILY 2.

8. Ilo Ttabmuue yHUPUIMPOBAHHON 3aBUCUMOCTH ONIPEICIUTh KYyOMKOBYIO MPOYHOCTH Ry,
MPU3MEHHYIO IPOYHOCTH Ry, MPOUHOCTH Ha 0CEBOE PACTKEHUE Ry

4,
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JJi1 HEeU3BECTHOT'O cOCTaBa OETOHA MPOU3BOAST KOPPEKTUPOBKY TAPUPOBOUYHOMN 3aBUCHMOCTHU
MONPaBOYHBIM K03 PuurenTo Ks myTém ucnbITaHuN KEpHOB OTOOpaHHBIX U3 Tena 6eToHa (Impes-
BApPUTENILHO MPO3BY4YUB uX npudopom YK-1411).

Tabm Ne7.2
KypHan ucnipITaHuil KOHCTPYKIUU.
Homep | basza |Bpewms, | Ckopocts | Ckopocts | Ilpounocts |Ry= Rbt=
u3Me- | Mpo3BY- | MKC V3K CpefHss | HPH CIKATHH | () 74 R,
. XK
- - 2
peHust | 4uBa KM/C yIbTpa Rex i 0-5'\/Rc>x
HUS, MM 3BYKa, KI/CM
KM/C (MIla) |MIla MIla
1 170 40,1 4,239
2 170 42,9 3,963
3 170 38,5 4,412
4 250 57,3 4,363 4,29 29,8,0 22,05 4.8
5 250 56,1 4,456
6 250 57,9 4,317
Bomnpocsr:

1. Kak onpenenuts BpeMsl yJIbTpa3ByKOBBIX KOJIeOaHUI.

2. Kak onpenenutb CKOpPOCTh YIIBTPAa3BYKOBBIX KOJICOaHUH.
3. Uto morumaeTtcs moj 6a30il mpo3ByUYUBaHUS.
Kax onpenenuts Ry, 1151 6anmok, minT, KOJIOHH.

57



PaGora 8

PABOTA Ne8 Ompenenenue NPOYHOCTU CUEIUIEHUS KUPIUYHOW KIIAJAKH B JJAOOPATOPHBIX
YCIIOBHSIX.

[IpenenbHasi MPOYHOCTH CLEMJIEHUS JOJDKHA NMPUHUMATHCS PaBHOW NPOYHOCTU CLEIJICHUS
pacTBOpa C KHPIMYOM WIM KaMHEM, JOCTUIaeMOW B KJIAJKE€ B BO3pacTe 28 CyT U NPHU KOHTPOJIb-
HOM HCIIBITAaHUH — 3 MeEC.

Jljig vcnibITaHMsI KJIaJKU Ha CLETUIEHUE IPUMEHSIIOT ClleAytoliee 000pya0oBaHue.

VYcranoBka, ykazanHasg Ha puc. 11.1.

TpocoBsrii 3axBat guameTpoM 3 MM, JuHON 370—400 MM U1 UCTIBITAHUS KJIAJIKA U3 KUPIIH-
ya; ["acunpiit ko4 10x12 MM, MOJTIOTOK, TOIOPUK, HATTUIIBHUK.

.IIpoBenenue MCObITAHHUS

YCTpoHCTBO /71 UCIIBITAHUS KAMEHHOMN (KUPIUYHOMN) KJIaIKU Ha CLEIUICHHE
Buo A

™

1 — rupaBIMYECKU TOMKpAT; 2 — MaHOMETP; 3 — pama; 4 —IepeKIaauHa; ) — Mepexo-
HUK; 6 — TpaBepca; / — TAru; 8§ — CcTONKU; 9 — peryaupoBouHsbli 0out; /() — mapuup; 11 —
TPOCOBBIM 3aXBarT; /2 — UCNBITYEMBbIH Kupnu4; /3 — y3ei Tpoca.

Yepr. 1

WcnpiTbiBaeMblil kupnu4 /2 0XBaTbIBAIOT METEH U3 Tpocuka // o OOKOBBIM IpaHsM, 3aTeM
NEeTJII0 MOJATATUBAIOT NEPEKIaMHON 4 IpHU MOMOUIM PeryiIupoBoYHoro 6oxnra 9. Cxema 3axBara
KUpIUYa U KaMHsl, IOJrOTOBJICHHOTO K UCIIBITAHUIO, [I0Ka3aHa Ha 4epT. 6 u 7.

Pamy 3 ycraHaBnuBalT Tak, 4TOObI €€ CTOWKHM 8 ONMUPAIUCh HA COCETHUE KUPNHUUYU (KaMHU).
Ha pamy ycTanaBiuBarOT ruapaBiIndeckuii 1oMkpaT / ¢ MmaHomeTpoM 2. Ha moABMIKHYIO 4acTh
JOMKpaTa Ipy NOMOIIM mapHupa /() MOHTUPYIOT TpaBepcy 6 ¢ TAramu 7, KOTOpbIE 3alEIUISIOT 32
KOHLIbI IEPEKJIaJNHBI.

Cxema HcIbITaHUS] KAMEHHOM KJIaJIKU Ha CLIeTJIEHUE

Pacrsarusaroniee ycuiine oT JoMKpaTa epeialoT Ha KUPIUY Yyepe3 TPaBepcy, TSI U TPOCHK.

. Ilpu ucnbITaHUM Harpys3ka JOJIKHA BO3pacTaTh HEMPEPHIBHO € NMOCTOSIHHOM ckopocThio 0,006
MIIa/c (0,06 krc/cm” B ceKyHy). 3a BeIHUHHY IPEIeIbHON HArPY3KH IPHHIMAIOT MAKCHMAIBHOE
yCUJIUE, IOCTUTHYTOE K MOMEHTY OTpbIBa KUpNH4a (KaMHs).

. Ilpu ucneiTanusax cienyer (GUKCHPOBATh XapakTep paspylleHHs KiaJku (110 MOBEPXHOCTU
KOHTaKTa KUpnuya (KaMHs) 1 pacTBOpa, M0 KUPHUYY (KaMHIO) WJIM IO PacTBOPY) U ONPEICIUTh
OGIIYIO [0 Ih KOHTAKTA KHPIHYA (KAMHs) C PACTBOPOM C TIOTPEIIHOCTBIO 10 1 cM’.
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Yepr. 6
CxeMa 3axBaTa KupIrunda, moAroTOBJICHHOI'O K UCIIBITAHUIO U3 KIIaAAKU CTCH.

I — xaMeHb; 2 — kupnuy; 3 — HepeKauHa; 4 — peryJupoBOYHBII 00IT; 5 — TPOCOBBIH
3axBar.
Yepr. 7

. IIpouHOCTh clemieHHsT B KaMEHHOW KJIAJKEe OLIEHUBAIOT MPEIEIOM IPOYHOCTU IJIEMEHTOB
KJIQJKU TIPU OCEBOM PACTSKEHUU.

[Ipenen mpoyHOCTH MPU OCEBOM PACTHKEHUH BBIYUCIIIIOT ¢ TorpemHocThio A0 0,01 MIla (0,1
Kre/cM’) Kak cpeHee apuMeTHIeCKoe 3HAYCHHE Pe3yIbTaTOB 5 UCIIBITAHHIL.

Pe3ynbrarhl MCOBITAHUN 3aHOCAT B JKypHal Mo ¢opMe, NPUBEACHHOW B PEKOMEHAYEMOM I10-
JI0’KEHUH 3.

.O0paboTka pe3yabrTaToB

. Ilpenen mpoYHOCTH CLEMJIEHUS IIPU OCEBOM PACTSKEHUH P BBIYUCIAIOT IO GopMyIie

rac RH — MNOpEeaACI MPOYHOCTHU CHCIIICHHA IIPU OCEBOM PACTAKCHHUU 2JICMCHTA KIIaJKW B BO3-

pacre t cyT;

F — BenuuuHa oTpeIBarolleil Harpy3ku Ha oOpasers;

A — oOmmas maomaab oTpeiBa (OpyTTO).

. Onpenenenne npeneabHOM MPOUHOCTH CLEIUICHUS KJIAJKHU, UCTIBITAHHOW B paHHUE CPOKH, Py
MPOU3BOJIAT MO popMyIie

Pi=K, P,

rae Py, — InpezaenbHas NPOYHOCTh CLEIUIEHHUs PacTBOPA C KUPIUYOM HIM KaMHEM, OCTHUrae-
Mas B KJIaJKe K BO3pacTy 28 cyT;

K, — nomnpaBo4HbII KOYPPUIIUEHT.

t
. [lonpaBouHbIi KO3()PUIHEHT, yYUTHIBAIOIIUNA BO3PACT KJIaIKH, IPUHUMAIOT 10 Tad. 1.
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Tabmuma 8.1

Bo3spacr knagku, cyt

Benununna nonpaBouHoro ko3 du-

IMeHTa
7 1,6
14 1,3
28 1,0

2.7.4. CpenHss npenenbHas IPOYHOCTh CLEIUICHUS B KJIAJKE CTEH, OoIpeeseMas Kak cpeHe-
apudmeTnyeckas 1o pe3yjabTaTaM BCEX MUCHBITAHUHN B 3JaHUU, TOJDKHA COCTABIATh HE MeHee 90%
IIPOYHOCTH, TPEOYEeMOM 1O MPOEKTY.
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MNPUJIOXEHHUE 1

CreneHu NOBPEXKICHUM, KATETOPUU TEXHUYECKOTO COCTOSIHUS
U XapaKTepU3YIOUIUe UX IPU3HAKU JJI1 OETOHHBIX KOHCTPYKIUI

Crenens mo-
BpEXKJICHUS

Cumxenue
Hecylien
CIIOCOOHO-
cth, %

XapakTepHble IPU3HAKU TOBPEXKACHUS

Kareropust Texandeckoro
COCTOSIHUSI KOHCTPYKIUHI

1 - wHe3nauwn-
TenbHAas

0-5

Bunumbie mnoBpexeHUss U JIePEKThI,
CBUACTCIIbCTBYIOIIUE O CHWIXXCHHU HC-
Cyllel CIIOCOOHOCTH U AKCIUTyaTallu-
OHHOM IIPUTOJTHOCTH, OTCYTCTBYIOT

HUcnpaBHoe - oTCyTCTBY-
0T BUJUMBIE J€(EKTbl U
MOBPEXK/ICHUS, CBUJIETENb-
CTBYIOLIME O CHMKEHUU
HECyIlled CIOCOOHOCTH |
9KCIUTyaTallHOHHOW  IIpH-
TFOJTHOCTH  KOHCTPYKIIMH;
HEOOXOOUMOCTH B  pe-
MOHTHO-
BOCCTAaHOBUTENIbHBIX  pa-
060oTax Ha MOMEHT oOcie-
JIOBaHMs HET

II - cmabas

5-15

CocTosiHME MOBEPXHOCTU OETOHAa KOH-
CTPYKIIMU HE3HAYHUTEIBHO OTINYACTCS
OT HENOBPEXKICHHBIX KOHCTPYKIINH.
3amMTHBIN CIIOM OETOHA OTKAJIBIBACTCS
C TPYJIOM IO yrjiam Ha riayouny mo 10
MM; IpU OLEHKE MPOYHOCTU OEeTOHa
3yOMJIOM OCTaeTCs HETTyOOKWU Cref,
3BYK 3BOHKHH, NPH IapaliaHud OCTa-
IOTCSl MaJI03aMETHBIC IITPUXH.

[Ipy TemmepaTypHOM BO3JIEHCTBHM W3-
MEHEHHUE IIBeTa OeTOHa HEe3HAuWuTelb-
Ho. TemmepaTypHO-ycaJlouHbIe TpEUIU-
Hbl Ha IMOBEPXHOCTH OETOHA OTCYTCT-

BYIOT

PaGorocnocodnoe -
uMmerouecs: 1eQeKkTel U
MTOBPEXJCHUSI HE CHHUXKa-
0T HECYIIIYIO CIIOCOOHOCTh
" IKCIUTyaTallMOHHYIO
MPUTOHOCTh  KOHCTPYK-
UM, 3alIUTHBIE CBOMCTBA
O€TOHAa O OTHOIIEHUIO K
apMaType Ha OTACIbHBIX
ydacTkax HCUYEpIIaHbI,
TpeOyeTcsi MX BOCCTaHOB-
JICHHWE, YCTPOMCTBO U BOC-
CTAHOBJIEHWE  THUIPOU30-
JSAUUA U aHTUKOPPO3UOH-
HOM 3aIUTHI

III - cpennss

15-25

[loBepxHOCTH 0O€TOHAa KOHCTPYKLUHUU
MOKPBITA CETKOM HETIyOOKHX TeMIlepa-
TYpPHO-YCaJIOUHBIX TPEIINH, 3aIIUTHBINA
ciioii OeToHa NpU MPOCTYKUBAHUM Oe-
TOHA MOJIOTKOM OTKAaJIbIBA€TCSI TOJIbKO
no yriaam Ha riyouny ao 20 mm. Ilpu
OTIPENIeTICHUU TIPOYHOCTH OETOHA 3yOu-
JIOM OCTaeTcs He3aMEeTHBIN cliel] Ha Io-
BEPXHOCTH OeTOHa.

[Ipp TemmeparypHOM  BO3JIEHCTBUH
uBeT OeToHa W3MEHSeTCsl He3Ha4H-
TEIBHO (IO pO30BOI'0 OTTEHKA).
[Iporu6 craruuecku ompeaeIUMON
KOHCTPYKLMU HE IPEBBILIACT Mpeeib-
HO JIOTYCTUMOTO

OrpannyenHo paboro-
CIOCOOHOE - CYIIECTBYIOT
MOBPEXK/ICHUS, CBUCTEIb-
CTBYIOIIME O CHWXCHHUU
HECyIlled CIOCOOHOCTH |
JKCIUTyaTallHOHHOW — IIpH-
TOJHOCTH  KOHCTPYKIIHH,
HO Ha MOMEHT 00cliefioBa-
HUS HE  YIrpOXKArOIIUX
O6e3omacHocTH  paboTaro-
IMX U OOpYIIEHUIO; Tpe-
OyeTcst ycuseHue

1V - cunpuasg

25-50

Ha nosepxHoctu 6eToHa UMEIOTCS IIIy-
O0KHe TpeUMHBbl C HIMPUHON PaCKpbI-

Hemponmycrumoe - cymiect-
BYIOT IOBPCKICHUSA, CBU-
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Crenens mo-
BpEXKJICHUS

Cumxenue
Hecylien
CIIOCOOHO-
cth, %

XapakTepHble IPU3HAKU TOBPEXKACHUS

Kareropus Texandeckoro
COCTOSIHUSI KOHCTPYKIUHI

st 70 1 MM. 3anuTHBIN cioit OeToHa
MIPH JIETKOM MTPOCTYKUBAHUH MOJIOTKOM
oTCilanBaeTcsi Ha Tiyouny Oosee 30
MM.

[Ipu ompeneneHnu MpovHOCTH OETOHA
3yOWJIO JIETKO BOWBaeTcs B OCTOH Ha
riyouny 710 10 Mm.

[Ipu ynape 3Byk Oerona riyxoil. Ilpu
TEeMIIepaTypHOM BO3/ICHCTBHH LIBET Oe-
TOHA CHJIBHO U3MEHseTcs (10 6enoro).
[Iporu6 craruuecku ompeaeIUMON
KOHCTPYKIIMU TIPEBBIIIAET TPEACTHHO
JOMYCTUMBIH B 2 - 4 pa3a

JIETEIIbCTBYIOIINE 00
OMACHOCTU  IpeObIBaHUS
Jmonied B pailoHe ooOcie-
JyEMBIX KOHCTPYKLMH;
TpeOYIOTCS HEMEJICHHbBIC
CTpaXxOBOYHBIC MEPOIPHS-
TUSI: OTPaHWYCHHE Harpy-
30K (HEHOIMyIIeHHE CKJa-
IUPOBAaHUSA  MaTepUaloB,
JeTajied u Jp., orpaHuye-
HUE  TPY30IOJbEMHOCTH
KpPaHOB U UX CONMKEHMUS);
YCTPOMCTBO MNPEIOXpPaHU-
TEJIbHBIX CETOK U JP.

vV -
paspylieHue

IIOJIHOC

Csboilie 50
A pu
MOJIHOM  TIO-
Tepe  Hecy-
e crocoo-
HOCTH  KOH-
CTPYKITUH

B KOHCTpyKIIMM UMEIOTCS TPEIIMHBI C
IIMPUHON packpelTus 1,5 MM, Tpemu-
HBI B C)KaToOM 30HE (pa3maBiuBaHue Oe-
TOHA), TPELUIUHBI B OMOPHBIX y3/1ax (Ha-
pyLIaroLIe aHKEpOBKY paboueil apma-
TYpBI).

OcTtarouyHble MPOruObl KOHCTPYKLIUU B
5 - 10 pa3 npeBbIIIAIOT OPEAETBHO J0-
IIyCTUMBIE.

[Ipu mpocTykuBaHuM OE€TOHA 3BYK IIIy-
XOH, 3yOuso jerko BOMBaeTcs Ha IIIy-

ouny 6osee 30 Mmm

ABapuiiHOe - CyIIECTBY-
0T TOBPEXJICHHUS, CBUJE-
TEIbCTBYIOIIME O  BO3-
MOHOCTH oOpylIeHUs
KOHCTPYKLUH, Tpedyercs
HEMEUICHHAsl  pasrpyska
KOHCTPYKIIMU U YCTPOUCT-
BO BPEMEHHBIX KPETJICHUI

MNPUJIOXEHHUE 2

CreneHu NOBPEXKICHUM, KATETOPUN TEXHUYECKOTO COCTOSHUAS M XapAaKTEPU3YIOLIUE UX
IIPU3HAKY JUIsI KAMEHHBIX U aPMOKAMEHHBIX KOHCTPYKIMHI

CHuxenue
Crenens no- Hecylen Kareropus Texandeckoro
XapakTepHble NPU3HAKHU MOBPEXKACHUS .
BpPEXKICHUS CIIOCOOHO- COCTOSIHUSI KOHCTPYKIUHI
cth, %
I - He3nauu- 0-5 Bunumbie mnoBpexiaeHuss u aedekTsl, [ icmpaBHOe - KOHCTPYK-
TEJIbHas BIIMSIOIIME HA HECYILYIO CIIOCOOHOCTB|IIMM OTBEYAIOT IPEIbsIB-
U DKCIUIyaTallMOHHYIO IPHUTOJHOCTH|JICHHBIM K HHM JKCIUTya-
OTCYTCTBYIOT TalMOHHBIM TPEOOBAHUSM.
PeMoHTHBIX paboT HE Tpe-
oyeTcs.
CocTosiHME KOHCTPYKLUU
YJIOBJIETBOPUTEIBLHOE
II - cnaGas 5-15 PazmopaxkuBanme wu  BbiBeTpuBaHue|PadoTocnocooHoe -

KiIaJgKu, OTCJIIOCHHUEC 06J'II/IIIOBKI/I Ha 1J1y-

ouny 10 15 % TONIIMHBL.

UMeroImecs AePeKThl |

ITOBPEXKJECHUSI HE NIPEIsT-
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Crenens mo-
BpEXKJICHUS

Cumxenue
Hecylien
CIIOCOOHO-
cth, %

XapakTepHble IPU3HAKU TOBPEXKACHUS

Kareropus Texandeckoro
COCTOSIHUSI KOHCTPYKIUHI

Oruesoe MOBPCKACHUC KIIAJKUW CTCH U
CTOJIOOB MpU MOKape Ha IIyOUHY He
6onee 0,5 cm (6e3 yueTa IITYKaTypKH).
BepTukanbHble U KOCble TpEUIUHbI (He-
3aBMUCHMMO OT IJIMHBI U BCJIWYHHBI pac-
KpBITHSI), TepeceKarouue He Ooiee
JIBYX PAIOB KIIAJKU

CTBYKOT HOPMAJIBHOM 3KC-
IUTyaTallMd 30aHUNA U CO-
OpPYKECHU.

TpeOyercss Tekymuii pe-
MOHT I10 BOCCTAHOBJICHHUIO
JKCIUIyaTallHOHHBIX  Xa-
PAaKTEpUCTUK  KOHCTPYK-
U

III - cpennss

15-25

Pa3smopakuBanue W  BBIBETPHUBAHUC
KJIQJIKH, OTCIIOEHHE OOJIMIIOBKY HA TITy-
ounHy 710 25 % TONIINHBI.
BeprukanpHble W KOCHIC TPEIIMHBI B
HECYIIUX CTEHaX M CTOJI0AaX Ha BHICOTY
He 0oJiee YyeThIpex PsiioB KIIAKH.
HakoHs! ¥ BEITyYHBaHUS CTCH U (PyH-
JTAMEHTOB B TIpejeNiax dTaxka He Oojee
yeMm Ha 1/6 ux Tonmunbl. OOpazoBaHue
BEPTUKAIBHBIX TPEIIUH MEXKIy IPO-
JOJBHBIMU M TTONIEPEYHBIMH CTEHAMMU:
pa3peIBBl WM BBLICPTHBAHHUS OT]ICIb-
HBIX CTaJIbHBIX CBS3€H M aHKEPOB Kpe-
IUICHUSI CTCH K KOJIOHHAM U TICPEKPBI-
tusiM. MecTHOe (KpaeBoe€) MOBPEXKIe-
HUE KJIAJKU Ha TIyOMHY 7O 2 CM TOJ
omopamu epm, OaJOK, MPOTOHOB U
MIEPEMBIYCK B BHJIC TPEIIUH U JICTIA/IOK;
BEPTUKAIbHBIC TPEIIUHBI 10 KpasMm
orop, Tepecekamme He Ooyiee JBYX
psanoB kiagku. CMemeHne TUIUT Tepe-
KpBITUI Ha omopax He Oojee 1/5 riy-
OUHBI 3a7eiKu, HO He Ooyee 2 cMm. Or-
HEBOE TIOBPEXKICHHE TIIPH  IOXKape
KIQJK apMHPOBAaHHBIX W HEAPMHUPO-
BaHHBIX CTCH M CTOJIOOB HA ITyOHHY /10
2 cM (6e3 MTYKaTypKH)

OrpannyenHo paboro-
CIOCO0OHOe - B KOHCTPYK-
uuu  HaOJrodaloTcs  Je-
dbopmarun  u  1ePEKTHI,
CBUJIETEIBCTBYIOIINE 0
CHIDKCHUU €€ Hecylleul
CIIOCOOHOCTH, HO HE Blle-
KylIue 3a coboit oOpyie-
Husg. CocTosiHHE KOHCT-
PYKIIUMH TEXHUYECKU HEUC-
MPABHO. Koncrpykuuu
MoJJIe)KaT PEMOHTY U YCH-
JIEHUI0 C TIPOBEJICHHUEM,
pu HEO0OX0IMMOCTH,
CTPaxXOBOYHBIX MEPOTPHSI-
TH 10 WX pa3rpy3ke u
HEJIONMYIIEHUIO  JTaJIbHEM-
IEro Pa3BUTHUS TIOBPEK-
hi(2050%1

1V - cunpuasg

25-50

Bonbmine o6Banbl B cTEHAX.
PasmopaxkuBanue W  BBIBETPHUBAHUC
KJIagKku Ha TayonHy 10 40 % TOIIMHBL.
BepTukanbHbie U KOCBIC TPEITUHBI (¥C-
KJTIIO4asi TEMIIEpaTypHbIE M OCaI0YHBIC)
B HECYIIUX CTE€HAaX M CTOJ0aX Ha BHICO-
Ty He 060J1ee BOCbMU PAJIOB KIIaJIKH.
HakoHBI ¥ BBITYyYUBaHHS CTCH B IIpe-
nenax sTaxka Ha 1/3 ux TonmuHel U 60-
nee. CmenieHue (CABUT) CTEH, CTOJI00B
1 (QYHIAMEHTOB TIO0 TOPHU30HTAITBHBIM
IIBaM HJIM KOCOM 1mTpade

HemonmycTtumoe - B KOH-
CTPYKLHUSX HAOIIOMAI0TCS
nedopmanuu U ACPEKTHI,
CBUJICTEIILCTBYIOIINE 0

IIOTEpE UMH  HECyIIel
CHOCOOHOCTH.
CocTosiHME KOHCTPYKLUMN
aBapuiHOE.

Bosuukaer yrposza o0py-
[ICHUS.

Heo6xomumo 3ampenienune
DKCIUTyaTallMM aBapHUIMHBIX
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Crenens mo-
BpEXKJICHUS

Cumxenue
Hecylien
CIIOCOOHO-
cth, %

XapakTepHble IPU3HAKU TOBPEXKACHUS

Kareropus Texandeckoro
COCTOSIHUSI KOHCTPYKIUHI

OTpBIB MPOJIOJILHBIX CTE€H OT MOTIeped-
HBIX B MECTaX MX IEPECEUCHUs, pa3phl-
BBl WJIM BBIJICPTHBAHUS CTAJIbHBIX CBSI-
3¢l U aHKEPOB, KPEISAIIUX CTCHBI K KO-
JIOHHAM H TIePEKPBITHSM.
[ToBpexneHue KIaaKd TOJ OMOpaMHu
dbepMm, OallOK W TEPEMBIYEK B BHJC
TpEIIuH, pPa3apoOICHUsT KaMHS WIH
CMEIIEHUE PSJIOB KIAJKU 10 TOPU30H-
TaJbHBIM IIIBAaM Ha TJIyOuHy Ooliee 2
cM, 00pa3oBaHWE BEPTHUKAIBHBIX WU
KOCBIX TPEIWH, MePECeKANMUX 10 Je-
TBIPEX PAIOB KIIAIKH.

CMmernieHue AT TEPEKPHITHIA Ha OTIO0-
pax Oosiee 1/5 riyOWHBI 3a/I€TTKH B CTE-
HE.

OrHeBo€ MOBpPEXKICHUE KIAIKA CTEH U
CTOJIOOB IpH MOXKape JocTuraer 5 - 6
cM

KOHCTPYKIMH, IpeKpanie-
HUE  TEXHOJOTMYECKOIO
mpouecca U HEMEUIEHHOE
yAAJIICHUE JIIOJIEN 13 orac-
HBIX 30H.

HeobOxomumo  ycunenue
KOHCTPYKIIMH M IpOBEJe-
HUE PEMOHTHBIX padoT.
IIpn HEBO3MOXKHOCTH WU
HeLeIecoo0pa3HOCTH YCH-
JIEHUsl ClexyeT Npou3Be-
CTH pPa300pKy KOHCTPYK-
U

vV -
paspylieHue

IIOJIHOC

Csboille 50
AN pu
MOJIHOM  TIO-
Tepe  Hecy-
e crocoo-
HOCTH  KOH-
CTPYKITUH

Paspymienne OTAENbHBIX KOHCTPYKIIAN
M JacTeH 3/1aHusl.

Pa3smopaxkuBanue W  BBIBETPHUBAHUC
KiIagku Ha rTiyomHy 50 % TONIIUHBI
CTEHEBI U OoJice

ABapuiiHOe - KOHCTpPYK-
WU TIOJIeKAT pa3bopke.
Heo6xomumo orpaxaeHue
OTIaCHBIX 30H

INPUJIIOKEHHUE 3

CreneHu NOBPEXKICHNM, KATETOPUH TEXHUYECKOIO COCTOSHUASL M XapAaKTEPU3YIOLIUE UX
MIPU3HAKY JUIS CTAIBHBIX KOHCTPYKIIMM

CHmxeHmne
Crenens no- Hecylen Kareropus Texandeckoro
XapakTepHble IPU3HAKU TOBPEXKACHUS .
BpPEXKICHUS CIIOCOOHO- COCTOSIHUSI KOHCTPYKIIUH
cth, %
I 0-5 Bunumblie noBpexneHus KOHCTpyKTuB- McnpaBHoe - HEOO0XOIu-
HE3HA4YUTEIIb- HBIX DJJIEMEHTOB, AHTUKOPPO3HOHHBIC, MOCTh B IPOBEICHUU pe-
Has JTAKOKPACOYHbIE M OTHE3alIUTHbIE I10-MOHTHO-
KPBITUS OTCYTCTBYIOT. BOCCTAaHOBUTENBHBIX  pa-
[IporuGsl He HPEBBHIIAIOT MPEAEIHLHO|0OT OTCYTCTBYET
JOIYCTUMBbIX 3HAUE€HUN
II - cnaGas 5-15 HeGonpmme BMATHHBI BTOpOCTEIeH- PaboTocmocodHoe - KOH-

HBIX W HECWIBHO 3arpyKeHHBIX 3Jie-
MCHTOB.

MectHbIE HUCKPHUBJICHUA, HC CHHXKAIO-
[IMe HeCyIen CrIocOOHOCTH.

CTPYKIIMH  UCHOJIB3YIOTCS
06e3 orpanunuenuii. Heo0-
XOJIMMBI ITpaBKa CTEPKHEU
Y BOCCTAHOBJICHHME 3alllUT-
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Crenens mo-
BpEXKJICHUS

Cumxenue
Hecylien
CIIOCOOHO-
cth, %

XapakTepHbIe IPU3HAKU TOBPEXKACHUS

Kareropust Texandeckoro
COCTOSIHUSI KOHCTPYKIIUH

[IporuGsl He NPEBBIIAIOT MPEAETHHO
JOIYCTUMBIX 3HAUEHUH.

ITorepss muiomanun pabodero ceyeHus
He mpeBbImaet S5 %

HBIX IIOKPBITHH

III - cpennss

15-25

[ToBpexaeHnuss CHWXAIOT  HECYLIYIO
CIOCOOHOCTh, HO HE COMPOBOXKAAIOTCS
noTeper Hecyled CrnocoOHOCTH Oc-
HOBHBIX 3JIEMEHTOB (pa3pbIB BTOPO-
CTETEHHBIX 3JIEMEHTOB 110 BCEMY ceue-
HUIO WJIN UX UCKPUBJICHHE Ha 0OJIbIION
JUIMHE, MECTHBIE MCKpPUBIIEHUS OCHOB-
HBIX JIEMEHTOB W T.1.). [IporuOnr He
MPEBBIIAIOT MPEENIBHO JIOMYCTUMBIX
3HA4YECHUI

OrpannyeHHo paboro-
CrocoOHoe - HEOOXOIUMO
MO/IBE/ICHUC JOTIOJTHU-
TEJIBHBIX CTOEK, PACIOPOK,
yrnopoB # T.11. Heo6xoaum
PEMOHT MO MecTy 0e3 Je-
MOHTa)Xa  KOHCTPYKTHB-
HBIX 37eMeHTOB. HeoOxo-
IMMa pasrpy3ka dJIeMEH-
TOB JI0 OKOHYAHHS PEMOH-
Ta

1V - cunpuasg

25-50

[Tonnas noTeps Hecylel CIoCOOHOCTH
IpH  OKCIUTYaTallMOHHBIX HarpysKax.
Pazpyiienne y310B M COEAMHEHHIA.
Pa3ppiBEI IO BCEMy CEUYEHHIO WIIH HC-
KpUBJIEHUS] Ha OOJbIION JUIMHE OCHOB-
HBIX 2J1eMeHTOB. [Iporu0ObI mpeBbIIaOT
NPEIeNbHO  JIOMYyCTUMbBIE — 3HAYCHHUS.
CyiecTByeT ONacHOCTb Ul JIIOJIEH U
COXPAaHHOCTH 000py/I0OBaHUs

Henonycrumoe - HeoOxo-
JUMO TIPEKpaIleHHe 3KC-
myataunu.  [lonBenenue
BPEMEHHBIX OINOP M Kper-
nenuil. Heobxonumel ne-
MOHT@)X U PEMOHT KOHCT-
PYKLIMI WM UX 3aMEHa

V - 1oimHoe
paspylieHue

Bonee 50 %

[lonnas noteps Hecyied crocoOHO-
CTH, CYLIECTBYET ONACHOCTb OOpyIle-
HUsI KOHCTPYKIIMM U 4acTel 31aHUs

ABapuiiHOoe - HEMEJJICH-
HOE IIpEKpalleHue JKC-
wiyatauun.  OrpaxaeHue
OMAacHBIX 30H, pa3rpy3Ka
KOHCTPYKIIMH M HX pa3s-
Oopka C TpOBEIECHUEM
CTPaxOBOYHBIX MEpOIpUsi-
THI1

MNPUJIO)KEHHUE 4

Crenenu HOBpe)KJ]GHI/If/'I, KaTCropnu TCXHUICCKOI0O COCTOSHUA
N XapaKTCPUIYIOIIHUE UX IIPU3HAKU OJIA ACPCBAHHBIX KOHCTPYKHI/If/'I

CHmxeHmne
Crenens no- Hecylen Kareropus Texandeckoro
XapakTepHble MPU3HAKHU MOBPEKACHUS "
BpEXJICHUS CIIOCOOHO- COCTOSIHUSL KOHCTPYKLUHN
cth, %
I - He3naum- 0-5 Bunumbie noBpexnaenus u aegopma- UcnpaBHoe - peMOHTa H
TeabHas uuu oTcyTcTBYIOT. CieoB OHONOBpe-|yCHIIeHUS HE TpedyeTcs
YKJICHUI HET
II - caGas 5-15 Jlebopmaruy CTBIKOBOYHBIX coenvHe-|PadoTocmocodoHoe - He-
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CHmxenue

Crenens no- Hecylen Kareropus Texandeckoro
XapakTepHble MPU3HAKHU MOBPEKACHUS "
BpEXJICHUS CIIOCOOHO- COCTOSIHUSL KOHCTPYKLUHN
cth, %
HUNH U NporuObl HE MPEBBINIAIOT J10-|00XOAMMBI OYHCTKA IIO-
ITyCTUMBIX. BEPXHOCTEH OT MpPU3HAKOB
Nmerorcs  creapl  OMONOBPEKICHUM | OMOTIOBPEXKACHUM, J0-
HEHArpy>XeHHBIX U c1a00HArpyKEHHBIX|[IOJTHUTEIbHAS IPOIUTKA
3JIEMEHTOB KOHCTPYKLUMI aHTHCENTUKaMH U BOC-
CTaHOBJIGHUE  TemIepa-
TYpPHO-BJIaXKHOCTHOTO pe-
KMMa U HECYIIEeH Crocoo-
HOCTH
III - cpennss 15-25 |dedpopmamuu CTHIKOBOYHBIX coequHe-/OrpaHuYeHHO  PadoTo-
HUH ¥ IpOoru0bl JOCTUTIIN IPEJEIbHBIX|(CMIOCOOHOE - HEOOXOIMMBI
3HaueHui. MIMeroTcs mpu3Haku OUOIO-|pa3rpy3ka C IMOABEICHUEM
BPEKICHUN 10 IUIOINAAM HECYILUX|IOMOJHUTEIBHBIX  OTIOp,
KOHCTpyKUui 10 15 % BBIpE3Ka ITOPa’KEHHBIX
JJIEMEHTOB U 3aMe€Ha uX.
BoccranoBnenne — Temno-
BJIQ&YKHOCTHOT'O peXHMa
IV - cunbhHas 25-50 |Hdedopmamuu cThIKOBOUHBIX coenuHe-HemomycTtumoe - TpeOy-

HUN W MPOruObl 3HAYUTEIHHO IMPEBbI-
LIAIOT MPEJENIBHO JONYCTUMBIEC 3HAue-
Hus. [lpu3Haku OHOMOBpEXAECHUN Ha
wiomany oosee 15 %

IOTCSl TIPHOCTAaHOBKA DJKC-
TUTyaTalliy, pasrpy3ka u
MPOBEJICHUE  CTPaXOBOY-
HbIX MeponpusTuii. Heo0-
XOJIMMBI pa3bopka W 3a-

MEHa MTOBPEKIECHHBIX
AJIEMEHTOB

V - nonnoe| bonee 50 % |[dedpopmariun CTHIKOBOUHBIX COEIUHE-|ABApPUIHOE - HEMEIICH-

paspyliieHue HUN W MporuObl 3HAUUTEIBHO MPEBbI-|HAs Pa3rpy3Ka, OTpaKiec-
Ial0T NpeaesibHO jaomnyctuMble. [Ipu-|HWe OImacHbIX 30H, YCT-
3HaKd OMOIOBPEXKJEHUM Ha IUIOIIAJH|POWCTBO BPEMEHHBIX Kpe-
6onee 30 %. Mmerotcs cmemienus koH-|tuieanid. [lonHas paszbop-
CTPYKLHH C OIIOp, pa3pbIBbl JIEMEH-|Ka KOHCTPYKIIHI
TOB, BBIXOJ] M3 TIJIOCKOCTH
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YuyeOHoe u3anue

KOUYHEB HUKOJIA NTBAHOBUY
YYMAK. MAKCUM BUKTOPOBUY.

OO0cnenoBaHue, UCTIBITAHUE U YCUIICHUE CTPOUTEIBHBIX KOHCT-
PYKIMU 3JTaHUN U COOPYKEHUI

IUISL CTYAAGHTOB, IO CelHaIbHOCTH «IIpOMBIIIEeHHOE U Tpa)kIaHCKOe
CTPOUTENBCTBO» OYHOU U 3a04HOU (POpMBI 00yUEHUS)

YyebHoe nmocooue

[TonmucaHo B mevaThb
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350044. r. Kpacuonap, yn. Kanmununa, 13

68



