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3AKA3YKMK: CUMIPO
MpegonpusTue N0 UHXUHUPUHTY, KOHCanTuHry n obopoty [.0.0.,
r.benrpaa, BoeBoge Crtene 4.251

OTYET

NCMNbITAHNA KAHECTBA CUMIPOJINT BJIOKOB ANA KIAOKW HAPYXHbLIX CTEH

N CUMMNPOJTINT

TWUMNOB: Cb 30 n CbA 25
NEPETOPOAOYHbLIX BNOKOB TUMA: CI16 50

Pykosogutens MHctutyta MK

npod.ap.AdywaH HangaHoBuy. gunn.uHx. ctpouTenb

Hekan CtpoutenbHoro gakynbreta

npod. [p.

BpaHucnae Yopuy, ounn.MHX. CTpouTenb




CTPOUTENbBHbIN GAKYNBTET
BENMPAOCKOIO YHMBEPCUTETA

HMK UMK UHCTUTYT
maTepuarnos
N KOHCTPYKLUI

ByneBap kpans AnekcaHgpa A4.73
TenedoH: (011) 32-70-152 Ten/dakc (011) 33-70-083

(011) 32-18-505 Tenedakc(011) 33-70-223
Tenedgakc:(011) 33-70-253 BaHk. cyeT: 40803-603-0-4004314

Mo cT. 15 1 ¢T1.18 3akoHa o cTpouTenbcTBe 06bekToB (CryXebHbI rmacHuK
Pecny6bnukn Cepbun, Ne 44/95) BoigaeTcs:

YOOCTOBEPEHUE

Uto coTpygHukun WHCTUTYyTa wMaTepuanoB U KOHCTPyKuMA npu  CTpOUTENBHOM
dakynbTeTe benrpaackoro yHmsepcurteTa:

1. Tpod. gp. Muxanno Mypasnes. AUNST.UHX.CTPOUTESb
(OTBeTCTBeHHoe JMuo npu MCI'IblTaHI/IM)

2. Mpod. ap. Oparvua MeBTuy, ANNn.MHX. TEXHONOr
3. AccucteH mp. Qumntpune 3akuy, ONNN.UHX. CTPOUTESb

N3rotosmunn TEXHUYECKYHKO JOKYMEHTALINKO, a nmeHHo:

OTHET
NCMNbITAHNA KAHECTBA CUMIPOJINT BJIOKOB ANA KIAOKN HAPYXHbLIX CTEH
THUMNOB: CBb 30 n CbA 25
N CUMMNPOJINT NEPEMOPOAOYHBLIX BITOKOB TUMA: CIB 50

HacTtoswas OOKyMeHTauuAa n3rotossieHa B NOJIHOM COOTBETCTBUN C nporpaMM017|
3akasudnka u ctaTbsiMun BbILLEYNMOMAHYTOIO 3akoHa.

Benrpag, oktabpb 2001 r.

PykosBogutens NHctutyta UMK
npod.ap.AdywaH HangaHosu4. gunn.uHx. ctpouTenb

HekaH CtpoutenbHoro dgakynbteta
npod. Op. BpaHucnas HYopud, oUNn.MHX. CTpOUTENb




OTYET

NCMNbITAHNA KAHECTBA CUMIPOJINT BJIOKOB ANA KIAOKN HAPYXHbLIX CTEH
TWUMNOB: CB 30 n CbA 25
N CUMMNPOJTINT NEPEMOPOAOYHBLIX BITOKOB TUMA: CIb 50

1. OBWMWE OAHHbIE:

1.1. 3akasuuk: CUMIIPO — lMpeanpuatne no UHXUHUPUHTY,
koHcanTuHry un obopoty OO, r.benrpag, Boesoae
Crene 0.251

1.2. cnonHutenb ucnbitaHna: CTpouTernbHbIn dhakynbTeT benrpagckoro
yHuBepcuteTa - IHCTUTYT maTepmnanoB N KOHCTPYKLUMIA
(MMK), BynbBap Kpansa Anekcangpa 73, 11 000,
Benrpaga.

1.3. O6bEKT ncnbITaHNS: McnbiTaHne kayecTBa GrOKOB AN HAPY>KHBIX CTEH U
neperopofoyHbix 6nokos Tuna CUMIMPONNT

1.4. Bug wagenus: GnoKn oNs KNagku Hapy>XHbIX CTEH U BHYTPEHHNX
neperopofiok N3roToBreHbl HA OCHOBE LieMeHTa, BOAbl,
BCMEHEHHbIX rpaHyn neHonnacta (EPS) n
COOTBETCTBYHLMX JOOABOK.

2. NPOBEOEHHBIE NCIBITAHUA:

C uenblo yCTaHOBMEHUS KayecTBa NpeaMeTHbIX OrokoB Ans knagku, npoBeaeHb
cnepayowme nabopaTtopHble UCTIbITAHUS:

- MpoBepka pasMepoB 1 06 LEMOB 31EMEHTOB;

- onpeaerneHue NIOTHOCTM Macchl, U3 KOTOPOW U3roTOBMEHbI BMoKY;

- M3MepeHue BNUTbIBaHMSA BOAbl MYyTEM KanunspHOro Noabema;
onpeaeneHne NPOYHOCTM Ha cxaTue GrokoB

3. PE3YIIbTATbI UCIbITAHUA:
3.1. [poBepka pa3mepoB 1 06TEMOB 3IEMEHTOB

lNMpoBepka pa3mepoB M 06bLEMOB 3rEeMEHTOB BbIMONHEeHa Ha 3-x obpasuax,
Kaxxgoro u3 TunoB ucnbiTbiBaeMblx 6nokos (CB30, CBA25 v CI1B50), npegoctaBneHHbIX
3akas4dvkom. [Nocne nNpoBedeHHOro UCMblTaHWs, ObINK  BblBEAEHbl CpefHWe AaHHble Mo
onpeaeneHHbIM pa3mepam 6nokoB (ONWHa, WWpUHA, BbICOTA W TOMWWHA CTEeH B
XapakrepudyeMbix paspesax). [leknapupoBaHHble pasMepbl KaXx[aoro u3 UCnblTbiIBAaeMbIX
TMNnoB 6GrokoB npeacraeneHsl Ha pwuc.i. YTBEpXOEHHbIE  OTKIMOHEHUS OT
AeKnapupoBaHHbIX pasmepoBs (YkasaHHbIX B TEXHUYECKNX yCnoBusiX,
3apernctpupoBaHHbiM B [occtaHgapte Poccum nog TY 5741-003-53775561-2003)
HaxoOunMCcb B paMKax nMpederbHbIX  OTKNOHEHWW, YTBEPXOEHHbIX CcTaHgapToM
JUS U. N1.020 n o603HayeHHbIx TY (Makc + 3 Mm).
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Puc 1. Paamepbl ucnbitaHHbix CuMmnponut 6510koB



3.2. OnpepeneHue NNOTHOCTU MacChbl

OnpepgeneHve nnOTHOCTM Maccbl nerkoro Cwumnponut nonuctuponbeToHa, w3
KOTOPOro WM3roTOBMEHbl NPeAMETHble 3feMeHTbl ONA Knagku, BbIMNOSIHEHO Ha OMbITHOM
obpasue B dopme napannenenunega, KOTOPbIA MNOMyYEH MyTeEM CpPe3kn U3
npeaocTaBneHHbIX ONoKoB.

OnbiTHble 06pasubl NpeaBapuTeNnbHO ObiNM NOABEPrHyThbl CyLlKe Mpu TemnepaType
T=50°C o 06pas3oBaHMsi KOHCTaHTHOW Macchl (Mg), nocne uYero yTBepKAeHa WX

NNOTHOCTb (y).

Bcero, B cootBeTcTBUM co cTaHaapTom JUS .U. N1.020, 66111 ncnbitaHbl Tpy ONbITHBIX
obpasua, a KOHe4YHbl nokasatenb MIOTHOCTU (Yep) TMOMYyYeH Kak cpegHee
apudmMmeTnyeckoe OT TPEX HE3ABUCUMbIX U3MepPeHNn. Pe3ynbTaTbl UCMbITaHWs B Npouecce
onpeaeneHus NIoTHOCTU npuBeAeHbl B Tabnvue 1.

Tabnuua 1. PesynbTaTbl UCMbITAHUS NIIOTHOCTH.

O6pasey, Ne Mo [r] V [em’] v [krim’] Yor [Kr/M°]
1 198,35 1027,34 193,1
2 201,32 1021,56 1971 ~ 196
3 202,50 1025,24 197,5

3.3. BnurtbiBaHue Boabl

M3mepeHne BMUTbIBaHUS BOAbl BbLIMNOSIHEHO Ha OCHOBAHUM MeToda KanungpHOro
noabema. Kak n B npegplayLiemM ncnbitaHum 6uinm B3aTbl TpY ONbITHLIX 06pasLua BbICOTOM
20 cm, KoTopble ObiNM npegBapuUTEnbHO BbICYLWEHbl OO KOHCTAHTHOWM MaccChbl Mpwu
Temnepatype 50°C. Mocne cyluku npeaMeTHble 06pasLibl 6binn YCTaHOBMEHbI B éMKOCTb C
BOOOW Ha [OEPEBSIHHbIE PEVKW, MPUYEM YpPOBEHb BOAbl OblT HA 5MM BbIlE HWKHEN
NOBEPXHOCTU (OCHOBaHWUA) obpasua.

Mo 3aBepLUEHMM NpoLecca KanunnapHoro nogbema (nocne 24 yacos) 661111 N3MEPEHDI
MaKCUMaribHble BbICOTbl YBIAXXHEHUSA OMbITHbIX 06pa3uoB (hmax). Pe3ynbratbl ucnbiTaHns
npvBedeHbl B Tabnvue 2, a 3a KOHEYHbI MnokasaTernb [MpUHATO cpegHee
apudpmetnyeckoe (hsy) MNOMy4eHHoe U3 TpexX He3aBUCUMbIX W3MEPEHUN BbICOTHI
yBnaxHeHus (hmax).

Tabnuua 2. PesynbTaTbl U3MepeHns KanunnsapHoro nogbema.

Ne

1 180,80 3,88

2 167,50 4,20 3,94
3 175,40 3,75

BbicoTa yBlnaxXHeHNA o6pasu,a no 3aBepleHnn rnpouecca KanurmapHoro nogbema

nokasaHo Ha goTo (puc.2)



Puc.2. BbicoTa yBnaxHeHus obpasua
no 3aBepLUEHMM NpoLecca KanunmspHoro nogbema.

3.4. OnpepeneHne NPOYHOCTU Ha cXKaTue

OnpepgeneHne NpoYHOCTN Ha cxaTtue 6rnokos 6e3 3anonHeHns u 6e3 wrykatypku (fp)
BbIMOSIHEHO Ha ocHoBaHuKM ctaHgapta JUS.U.N1.011, Takum o6pasom, 4To NpMMeHeHa
0obpaboTka KOHTaKTHbIX MOBEpPXHOCTEN ©OnokoB CNoeM LEeMEHTHOro pacTteopa
TonwmMHoM <_1cMm, 3a CYEeT 4ero BbINOSIHEHO BblpaBHMBAHWE W MapannienbHOCTb
obpa3uoB. [1pOYHOCTbL BbiBe4EHA COOTBETCTBEHHO CTaHA4apTaM MO OTHOLUEHUIO K
OpyTTO OCHOBaHWS MCMbITbIBAEMbIX MYCTOTENbIX 3MeMEeHTOB Ans knagku. C uenbto
YTBEPXKAEHUS] COOTBETCTBYHOLEN MPOYHOCTU Ha CXaTue maTtepuana, U3 KOoTOoporo
N3roTOBMEHbl AaHHble 6NOoKWU, OblIM BbIYUCIIEHbI M COOTBETCTBYHOLLME MNPOYHOCTU
GNOKOB MO OTHOLLEHMIO K HETTO OCHOBaHWUA. Pe3ynbTaTbl NPpegMeTHbIX UCMbITaHuK, a
TaKke cpefHue faHHble MPOYHOCTU MO OTHOLUEHMIO K BblleonpeaeneHHbIM OpyTTo U
HEeTTO OCHOBaHMAM npuBeaeHbl B Tabnuue 3.



Tabnuua 3. Pe3yanaTb| UCMNblITaHNA NPOYHOCTU Ha CXKaTue.

1 Cb 30 32,60 0,197 0,310
2 Cb 30 31,40 0,190 0,196 0,299 0,308
3 Cb 30 33,20 0,201 0,316
4 Cb[ 25 14,60 0,129 0,210

’ ’ 12 ’ 204
&) Cb[ 25 13,80 0,122 0.126 0,199 0.20
6 Cb[ 258 39,70 0,352 0,572

: : 0,372 : 0,604
7 Cb[l 258 44,10 0,391 0,635
8 CNB 50 12,10 0,213 0,268
9 CNB 30 13,70 0,241 0,230 0,303 0,289
10 CrI1b 50 13,40 0,235 0296

B xope vcnbitaHna 6nokos CB 25 6binn  ycTaHOBMEHbI ABE rPynnbl AAHHbIX
06pa3suoB ¢ pasHbiMu pa3mepamu (Bbicota 190 mm — CB[] 25 n BbicoTa 225 mMm
—CB[] 25B) n MexaHU4eCckMMn xapakTepucTnkamu.

Mpun atom 6nokn CBL 25 nmenu meHbLUyo NPOYHOCTL, Yem 6riokn CB[ 258B.
Moatomy, B pamkax Tabnuupbl 3. pe3yrnbTaTbl MPOYHOCTU Ha CxaTue 6roKoB
Cb[ 25 n 6nokos Cb[] 258 nprBeaeHbl OTAENLHO.

4. 3AKNKOYEHME

Mcxoaa ua BbllleyKasaHHbIX pe3ynbTaToB MCMbITaHUA, MOXHO AaTb OKOHYaTesNlbHoe
3aKkno4veHwue, YTO MUcCNbITaHHble Onoku Ans knagku CUMNOPOJIUT
YAOBIETBOPSAIOT YCTAaHOBJIEHHbIM ANSA 3TOW rpynnbl CTPOUTENbHbLIX 3NIeMEeHTOB
HopmaMm. [lpu aTom cnegyeT yuuTbiBaTb TOT dpakT, YTO nNpegMeTHble 6roku  ans
knagku HapyHbix cteH Cb30 n CB25 He ncnonb3yoTcs CaMOCTOATESTbHO B Ka4yecTBe
HEeCyLLMX 3MEeMEHTOB, a 3anosIHATCA OETOHOM, B Ka4eCcTBe HeCbeMHOW onanyoku, a
6nokn CINB50 NnpMMEHSAITCA UCKITIUYUTENBHO ANS KNaakyu NeperopogoyHbIX CTEH.

B xoge ncnbiTaHms He 6bin namepeH KoadpnumneHT TennonpoBoaHOCTM (L) MaTepmana
M3 KOTOPOrO W3roTOBMEHbl MpeaMeTHble 65fIoKKM, HO MMes B BUAY O4YEHb Manyto
nnotHoctb (196 KF/M3) MOXHO C 0OnblON YBEPEHHOCTLIO YyTBepXAdaTb, u4TO
KO3 pnLMeEHT TennonpoBoAHOCTN HaxoamnTcs B pamkax 0, 07-0,08 BT/M°C.

OKkcnepuMMeHTarnbHble OaHHble, MOMyYeHHblIE B XO4€e MCMbliTaHnA GNOKOB AN Knagku
CUMMPOJIUT nokasbiBalOT, YTO 3TM ONOKM COOTBETCTBEHHO WX Ha3HAYEHMUIO
(B Ka4yecTBe 3MEMEHTOB AN MEPEropoaoK W 3MEMEHTOB AN HECYLUMX CTEH, B
KOTOpbIX YacTb OTBEPCTUS 3anofiHseTcss 6eTOHOM C LUenbio (POPMUPOBAHUS HECYLLMX
9NIEMEHTOB — Hecywmx acagHbiX CTEH, BepTUMKamnbHbIX W TFOPU3OHTalbHbIX
00BA30YHbIX 0anok), MOSIHOCTbD COOTBETCTBYHT Ha3HA4Ye€HU U MOryT
NPUMEHATLCS COOTBETCTBEHHO YCTAHOBIIEHHLIM NMPOU3BOAUTENEM YCITOBUSIM.

3aknoyeHne CoCTaBUmnu:

1. Mpod. ap. Mnxamno Mypasnes. OUNN.MHX.CTPOUTENb
(oTBETCTBEHHOE NMLO NPU UCTBITAHUN)

2. Mpod. ap. Oparvua MesTvy, AUNn.MHX. TeXHoMnor

3. AccucteH mp. Oumntpue 3akmd, ANNN.UHX. CTPOUTENb




