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OTHET

NCIbITAHNA KAYECTBA CUMIPOJINT BNOKOB IJTA KNAOKN HAPY>XHbIX CTEH
TWMNOB: CBC30, CbC25, C6C20, CBAC30, CBAC25, CBAC20
N CUMMNPONTNT NEPEMOPOAOYHBLIX BITOKOB TUIMOB: CINBCY0, CrbC60, CrNb60

(BakntoveHune BblgaHo kak YacTb ucnbiTaHnsa 3a 2003 r. B pamMkax Hay4YHO-UCCNeaoBaTebCKoro
npoekta «MccnegoBaHns 0CBOEHMS U MPUMEHEHUSA COBPEMEHHbIX MaTepmnanos 1 U3gennii B CTPOUTENLCTBEY)

Pykosoautenb NHctutyta UMK
npod.ap.dywaH HangaHoBmY. gunmn.nHx. ctpouTens

HekaH CTpouTenbHOro dakynbreta
npod. Ap. AnekcaHap LiBeTaHoBWUY, ANNN.UHX. CTpOUTErb
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Mo ctatbe 15 1 18 3akoHa o cTpouTenbcTBe 06bekToB (CnykebHbIn rmacHuk Pecnybnvku Cepbun,
Ne 44/95) BblgaeTtca

YOOCTOBEPEHUE
YUto coTpyaHukn MIHCTUTyTa MatepmanoB U KOHCTPYKUMA npu CTpouTenbHOM dhakynbTeTe
Benrpagckoro yHuBepcuteTa:

1. lMpod. ap. Muxamno Mypasnes, AWUMNI.MHX.CTPOUTENb (oTBETCTBEHHOE
nMuo Npy UCNbITaHUN)

2. Tpod. gp. Aparnua NeBTUY, AMNA.UHX. TEXHOMOT

3. AccucteHT Mp. umutpue 3akud, OUNI.UHX. CTpOUTENb

UarotoBunn TEXHUYECKYHO JOKYMEHTALNIO, a umeHHo:

OTYET
NCIbITAHNA KAYECTBA CUMIPOJTINT BNOKOB AJTA KNAOKN HAPY>XHbIX CTEH
TUIMOB: CBC30, CbC25, CbC20, CBAC30, CBAC25, CBAC20
N CUMIMNPONNT MNMEPEMOPOAOUYHBLIX BJIOKOB TUIMOB: CINBC90, CIMNBC60, CrbB60

(BakntoveHune BblgaHo kak YacTb ucnblTaHnsa 3a 2003 r. B pamMkax Hay4YHO-UCCNeaoBaTebCKoro
npoekTa «/ccnegoBaHns OCBOEHMS Y MPUMEHEHMSI COBPEMEHHbBIX MaTeEpPUaroB U U3Oenuin B CTPOUTENbCTBEY)

HacTtosawas OOKyMeHTauuna n3rotoBsieHa B NoJIHOM COOTBETCTBUU C nporpaMM0|7| 3akasunka n
CTaTbAMU BblILLUEYNMOMAHYTOIO 3akoHa.

Benrpan, oktabpb 2001 .

Pykosogutens NHctutyta UMK
npod.ap.dywaH HaingaHoBmY. gunmn.nmHX. ctpouTens

HekaH CTpouTenbHOro gakynsteta
npod. Op. AnekcaHap LiBeTaHOBWY, OMNN.UHX. CTPOUTENDb



OTYET

NCIbITAHNA KAYECTBA CUMITPOJTINT BITOKOB
ANA KINAOKN HAPYXHbIX CTEH TUTIMOB:
CBC30, CbC25, CbC20, CBAC30, CbAC25, CBAC20
N CUMMNPOJINT NEPEMOPOOOYHBLIX BJITOKOB TUIMOB:

1. OBWWME OAHHDIE:
1.1. 3akasuuk:

1.2. icnonHuTenb UcnblTaHUSA:

1.3. OObEKT UcnbITaHUA:

1.4. Bug wsgenus:

CrnbBC90, CIrbC60, Crbe0

CUMMPO — Mpegnpustue No MHXUHUPUHTY, KOHCarnTuHry
n obopoty OO, r.benrpag, BoeBoge Ctene 0.251
WHCTUTYT MaTepuanoB N KOHCTPYKLUUIA npu

CtpoutenbHom hakynbTeTe benrpagckoro

yHMBeEpcuTeTa.
HMcnbiTaHne kadyectBa 610KOB AN HAPYXKHbIX CTEH M
neperopooyHbix 6nokos Tuna CUMMPOJIUT

Bnoku ons knagkn HapyHbIX CTEH U BHYTPEHHUX

NneperopodoK N3roTOBMEHbLI HA OCHOBE LieMeHTa, BOAbl, rpaHyn
neHonnacta (EPS) n cooTBeTCcTBYOLWMX AOOABOK.

[aHHoe ucnbiTaHne npoBeaeHo B paMkax gorosopa Ne92120/3 ot 14.11.2002 r., 3akmno4eHHOro
mexay doupmon «CumMnpo» n cTpouTenbHbIM dakynbTeToM yHuBepcuteTa r. benrpaga ¢ uenbto
peannsaumm npoekTta «VccrnegoBaHns 0CBOEHNSA U NPUMEHEHUSI COBPEMEHHbBIX MaTepuraros u
n3genun B CTpouTenbsCTBEY», NPOPUHAHCMPOBAHHOIO MUHMCTEPCTBOM HAYKN TEXHOMNOMU U

passutus Pecnybnukmn Cepbus.

2. NMPOBEAEHHbIE NCIMbITAHNA:

C Luenblo yCTaHOBJIEHUA Ka4eCcTBa nNpegMeTHbIX ©nokoe Ona Knagku, nposeaeHbl criegyrowme

nabopaTopHbIe UCMbITaHMUS:

- npoBepka pasmMepoB 1 0GBEMOB 3NIEMEHTOB;

- onpegeneHve NinoTHOCTU Macchl, N3 KOTOPOW U3rOTOBMEHbI GIOKM;
- U3MepeHVe BNUTbIBAHUS BOAbI NyTEM KanunnsipHOro noabema;

- onpegeneHve NPoOYHOCTU Ha cxaTue BIOKOB B Knaake

3. PE3YJIbTATbI UCIbITAHNA:

3.1.  TIPOBEPKA PABMEPOB 1 OBLEMOB 3/IEMEHTOB

MpoBepka pa3amepoB N 06HLEMOB 3/IEMEHTOB BhbINOIHEHA Ha 3-x o6pa3suax,
ncnblTbiBaeMbIx TMNOB 6riokoB Ans knagkm (C6EC30, CBC25, CBC20, CBAOC30, CBAC25, CBAC20)
n neperopogoyHbix 6nokos (CMBC90, CMNBC60, CMNB60), npegocTaBneHHbIX 3aka3vmkoM. Nocne
NnpoBeaeHHOro UCMbITaHNA, ObINTM BbiBEAEHbI CpedHNe AaHHbIe NO onpederieHHbIM pasmepam
6nokoB (4nuHa, WupmHa, BbICOTa M TOSLLMHA CTEH B XapakTepmayeMbix pa3pesax).
[eknapupoBaHHbIE pa3Mepbl KaXK4oro U3 UCMbITbIBAEMbIX TUMOB ONOKOB NpeacTaBrieHbl B Tabnvue
1. YTBepXaeHHble OTKNOHEHNS OT AeKnapupoBaHHbIX pa3MepoB (YKa3aHHbIX B TEXHUYECKNX
yCroBUsIX Briagernbua nuueHsnmn Ha Cnmnponut, dupmbl «Cumnpo» u3 benrpaga ,
3apermctpmpoBaHHbiM B NocctaHgapte Poccnn nog TY 5741-003-53775561-2003 ) Haxogunuck B
pamMkax npegenbHbIX OTKIOHEHUN, YyTBePXAEeHHbIX cTaHgaptom JUS .U. N1020 n o6o3Ha4yeHHbIx TY
5741-003-53775561-2003 (makc + 2 Mm).

B pamkax pucyHkoB 1-2 npeacTaBrieHbl YepTEXM BCEX UCMbITbIBAEMbIX TUMNOB O/IOKOB.



Tabnuua 1. Pa3smepbl ucnbitTaHHbIX 6riokoB Ans knagku CUMIPONUT

O6°g:§::“"'e CBC20 | CBAC20 | CBC25 | CBAC25 | CBC30 | CBAC30 | CMBCY0 | CMB60 | CNBC60
UepTex
P 5P
Ve @ i @ @ @ % ﬁ% ﬁ%
(anvna)
[ [cm] 60 60 50 50 60 60 90 60 60
(TonwmHa)
d [cm] 20 20 25 25 30 30 12 12 12
(BbicoTa)
h [cm] 19 19 19 19 19 19 19 19 19
V HeTTo 6rioka
[em3/w] 15256 | 12104 | 15446 | 13675 23056 20448 14624 10229 9724
V GetoHa Ha
6nok
[cM3/wT] 4332 9310 3287 7999 4522 11324 4275 3040 2850
Q HeTTO
onoka
[kr/wT] 3.1 2.4 3.1 2.7 4.6 4.1 2.9 2.0 1.9
N
[wr/m3 cTensl] | 43.9 43.9 421 421 29.2 29.2 48.7 73.1 73.1
n
[wT/M2 cTeHbi] 8.8 8.8 10.5 10.5 8.8 8.8 5.8 8.8 8.8
Vb
[6eToHa m3/m2
CTeHbl] 0.038 0.082 0.035 0.084 0.040 0.099 0.025 0.027 0.025
[6eToHa kr/m2
CTeHbl] 84 180 76 185 87 219 55 59 55
T
[6riok+6eToH =
kr/M2 cTeHbi] 110 201 109 214 128 254 72 77 72
Q
[c
LUTYKaTypKOn n
6eToHom kr/m2
CTeHbl] 165 256 164 269 183 309 116 121 116

CrMB60 (60x12x19)

CMBCB0 (60x12x19)

CMBCY0 (90x12x19)

Puc. 1 CUMIMPOJINT 6noku ons neperoponok.




CBC30 (60x30x19)

CBAC30 (60x30x19)

CBC20 (60x20x19)

CbAC 20

CBbAC20 (60x20x19)

CBC25 (50x25x19)

CBAC 25

CBAC25 (50x25x19)

Puc.2 CUMIMPOJINT 6noku onsa Hapy»XHbIX CTEH




3.2. ONPEAENEHME MIOTHOCTU MACCHI

OnpeneneHne nnOTHOCTM Maccbl nerkoro CuMnponut MNONUCTUPONIOeToHa, U3 KOTOPOro
N3roToBIEHbI NPeaMETHbIE 3MeMeHTbl AN Kafku, BbIMNOSIHEHO Ha OMNbITHOM obpasue B dopme
napannenenunega, KOTOpbI NMOy4YeH NyTeM CPE3KM U3 NPeaoCTaBNEeHHbIX BITOKOB.

OnbITHLIe 06pa3Libl NpeaBapuTEnLHO Bbiny NOABEPTHYTLI Cyllke npu Temnepatype T=50°C go
obpasoBaHusA KOHCTaHTHOM Macchl (Mg), mocne Yero yTBepxxaeHa nux nNnoTHOCTb ().

Bcero, B cootBetcTBUM cO cTaHgaptom JUS .U. N1.020, 6binn ucnbiTaHbl TPU OMbITHbIX
obpasua, a KOHeYHbIN nokasaTternb MIOTHOCTU (yqp) MONYYEH Kak cpefHee apnudmeTnyeckoe oT Tpex
He3aBUCUMbIX N3MEPEHUN.

PGSyJ'IbTaTbI MCMNbITaHNA B npouecce onpeaneneHnd niioTHoOCT npmneeneHbl B Ta6r||/|u,e 2.

Tabnuua 2. Pe3ynbTaTtbl UCNbITAHUSA NIOTHOCTM.

O6pasel; Ne Mo [r] V [cm®] v [Kr/M?] Yer [KT/M’]
1 215,18 1141,54 188,5
2 221,62 1167,65 189,8 ~190
3 206,55 1079,72 191,3

3.3. BMUTLIBAHVE BOAbI

M3mepeHne BNUTbIBaHUSA BOAbI BbINOSIHEHO Ha OCHOBaHUW MeToAa KanunnspHoro noabema. Kak
M B npegbiayLlem UCnbITaHun ObinNn B3siTbl TpY OMNbITHbIX 06pa3ua BbicoTon 20 cM, KOTopble Gbinn
npeaBapuUTENbHO BbICYLLIEHbI [0 KOHCTAHTHOM Macchl npu Temnepatype 50°C.

Mocne cylwkun npegMeTHble o6pasLbl Obiv YCTAHOBMEHbI B BOAY Ha AEPEBSAHHbIE PENKM, MPUYEM
ypoBeHb BoAbl Obi1 HA 5MM BbILE HUXKHE NOBEPXHOCTU (OCHOBaHWSA) obpasua.

Mo 3aBepweHUn npouecca KanunnspHoro nogbema (nocne 24 4yacoB) ObiNMM M3MEpPEHDI
MaKCMMarbHble BbICOTbI YBNaXXHEHWUsI OnbITHbIX 06pa3uoB (Nmax).

PesynbTatbl ucnblTaHMa npvBefdeHbl B Tabnuvue 3., a 3a KOHEYHbIN nokasaTterlb MPUHATO
cpegHee apudmetnyeckoe (hgy MONy4YeHHoe U3 TpexX HEe3aBUCUMbIX W3MEPEHUA BbICOThI
yBnaXHEeHUS (Nmax)-

Tabnuua 3. Pe3ynbTatbl USMepeHnsa KanunngapHoro nogbema.

O6pasel, Mo [r] Rmax [CM] hsr [CM]
No
1 192,50 3,95
2 175,70 3,79 3,85
3 183,40 3,82




3.4. ONPEOENEHME NPOYHOCTU HA CXATUE

OnpepenerHve npoyHocTM Ha oxatne (f;) BbINONHEHO Ha OCHOBaHWM  CcTaHAapTa
JUS.U.N1.011, Takum oOpas3om, 4TO npumeHeHa obpaboTka KOHTAKTHbIX MOBEPXHOCTEN OGroKoB
CNoeM UEeMEeHTHOM LTyKaTypKkM TOMWwMHOM < 1CM, 3a CYeT 4Yero BbINOSIHEHO BblpaBHUBaHUE U
napannenbHocTb obpasuoB. Takke, BbINOMIHEHO W 3anofiHEHWE COOTBETCTBYHOLUMX OTBEPCTUN
mMenko3epHUcTbiM 6etoHom Mapku MB30. MNpoyHOCTb, BbiBEAEHHAs COOTBETCTBEHHO CTaHAapTam,
MO OTHOLWIEHMIO K BPYTTO OCHOBAHWSI UCMbITbIBAEMbIX MYCTOTENbIX 3MIEMEHTOB ANA Knagku, Kpome
6nokoB mapkm CBC20, CBC25, CBC30, B KOTOpbIX MPOYHOCTb BbiBEAEHA MO OTHOLUEHUKD K
NONOBUHE OPYTTO OCHOBaHWS, TaK Kak OHW WUMEKT ABe 4YacTu NpubnuanTernbHO OOWMHAKOBbIX
NMOBEPXHOCTEN: TepMMyecKas 4acTb, KOTOpas He SABNSETCS Hecylen, M Hecylwas 4acTb, KoTopas
3anonHseTca 6eToHoM. PesynbTaTbl MNpeAMeTHbIX WCMbITaHWA, a Takke  cpedHue [aHHble
MPOYHOCTM MO OTHOLUEHUIO K BbilleonpeaeneHHbiM 6pyTTO OCHOBaHMAM NpuBedeHbl B Tabnuue 4.
Takke B Tabnuue npuBeadeHbl U COOTBETCTBYIOLUME OaHHbIE Harpy3ku, BblBEAEHHble B OTHOLUEHUM
Ha MOrOHHbIN METP CTEHbI, BbINOMIHEHHON N3 NpeaMETHbIX 610KOB.

Ta6n1/|ua 4, PGSyJ'IbTaTbI NCMNbITaHUA NMPOYHOCTU Ha CXaTue.

Obpasey, Mapka Pyr fo f, Harpyska
Ne Groka [KH] [MMa] [Mra] q [kH/M']
1 CBC 30 900 10,0
2 CBC 30 910 10,1 10,2 1528
3 CBC 30 940 10,4
4 CBC 25 850 13,6
5 CBC 25 860 13,8 13,7 1706
6 CBC 25 850 13,6
7 CBC 20 900 15,0
8 CBC 20 870 14,8 14,9 1472
9 CBC 20 880 14,8
10 CBAC 20 1450 12,1
11 CbAcC 20 1520 12,7 12,4 2472
12 CbAC 20 1480 12,3
13 CbAC 25 1560 12,4
14 CbAcC 25 1590 12,7 12,6 3147
15 CBJC 25 1570 12,6
16 CbAcC 30 2080 11,6
17 CbAcC 30 2050 11,4 11,4 3417
18 CbAC 30 2020 11,2
19 CrIBC 60 410 57
20 ClBC 60 420 5,8 5,8 692
21 CIBC 60 415 5,8
22 CInBC 90 530 4.9
23 CrBC 90 515 4,8 4,9 581
24 CIBC 90 525 4.9
25 CIb 60 380 5,3
26 CIb 60 390 5,4 53 639
27 CIb 60 380 5,3

lMpeameTHble UCMbITAHNS BLINOSTHEHBI NPy Bo3pacTe 6eToHa-3anonHuTenst 21 aeHb, 4to
MPUHSTO KaK TEPMUH CHATMS onanybku B pearnbHbIX YCNOBUSAX KCMyaTauuu.

YynTbiBas, YTO MEeJIKO3EePHUCTLIN 6€TOH, KOTOPbIM MNOJIb30BaNMUChL ANA 3anoJfIHeHUA
ucnbiTbiBaeMbix CUMNponuT 6110KOB AN Knagku nocne 28 gHen nony4un cpeaHiorn
NPOYHOCTb NpPU CXKaTUe COOTBETCTBEHHO Mapku 6eTtoHa MB30 (30 MIMa) MoXXHO cunTaThb,
4YTOObI NPOYHOCTK GNoKoB nocne 28 aHen 6bINK OT 15 40 20% BbIWeE MO OTHOLIEHUIO K
AaHHbIM yKa3aHHbIM B Tabnuue 4.



doTorpaduu, BbINOMHEHHbIE B XO4€ MUCMbITaHUS, NoKadaHbl B [1punoxeHun.

4. 3AKITKOHYEHUME

Ncxoas w©3  BbllleyKasaHHbIX  pe3ynbTaToB  UCMbITAHWWA, MOXHO [aTb OKOH4YaTenbHoe
3aknyeHne, 4YTo ucnbitaHHble 6noku ana knagkm CUMIMPOIAT yooBneTBOpSIOT YCTaHOBNEHHbLIM
ANs 3TOW rpynnbl CTPOUTENBHBLIX 3NIEMEHTOB HOPMaM.

Mpn aTOM crepyeT yunTbiBaTb TOT hakT, YTO NPeAMeTHble GNOKU ANs KNaaKu HapyXXHbIX CTEH He
MCNOMb3YIOTCA CaMOCTOATENIbHO B KayecTBe HEeCyLMX 37IeMEHTOB, a 3amnosiHsATcA 6eToHoM, B
KayecTBe HECLEMHOM onanyoku.

B xoge ucnbiTaHns He namepeH KoaddPUUMEHT TennonpoBoAHOCTM (A) maTepuana M3 KOToporo
M3roToBneHbl npegmMeTHble Onoku, HO MMes B BUAY nNpeablgyllee ucnbliTaHue, a OCOBEeHHO
pesynbTaTbl, KOTOpble ObiNM NonyvyeHbl B Xode UcnbiTaHui B WHCTUTYTE CTpoUTENbHOW OU3UKK
Poccunckon akagemumn crtpouTtenbHbix Hayk (PACH), a Takke n manyio BenvyuMHYy MrOTHOCTH
(y=190kr/M>) MOXHO C GOMbLION YBEPEHHOCTLIO CKas3aTb, YTO ST TepMUYecKMe nokasaTenu
HaxoasATcs B pamkax 0,07 — 0,08 BT/mM°C .

JKcnepuMeHTanbHble AaHHble, NMOJflyYeHHble B XoAe UCNbITaHUA ONOKOB ANA Khaaku
CUMMNPOJIUT nokasbiBalOT, YTO 3TU ONIOKM COOTBETCTBEHHO MX Ha3Ha4vyeHuio (B KayecTBe
3NIeMEHTOB AN NeperopofoK U 3f1IeMEeHTOB ANA 3anofIHEHUA Y HeCYLIUX CTeH, Y KOTOpbIX
YyacTb OTBEpPCTUA 3anoJiHAeTCA GeTOHOM C uenbl POPMUPOBAHUA HECYLIUX INIEMEHTOB —
Hecywmx cpacagHbIX CTeH, BepTUKalNbHbIX W TFOPU3OHTalIbHbIX OOBA30YHbIX 6anok),
NOSIHOCTbIO COOTBETCTBYHOT Ha3HAYEHUIO U MOTYT NPUMEHATLCA COOTBETCTBEHHO YCITIOBUAM,
YCTaHOBIEHHbLIM NPON3BOAUTENEM.

Cne,qyeT NOoAYEepPKHYTb, YTO NpeaMeTHOE 3aKIio4eHmne noJyTy4eHo Kak 4aCtTb UCMNbITAHUA B paMKax
Hay4HO-UccrengoBaTesibCKOro npoekKkTa «MccrnengoBaHUs 0CBOEHUA U npMMeHeHnA CoBpeEMEHHbIX
mMmaTepunanoB n n3genuin B CTpouUTENbCTBE» 3a 2003 r., KOTOpOE OTHOCUTCA Ha oCcBanBaHMeE N
npunMmeHeHune CI/IMI'IpOJ'IVITa B Ka4eCTBE COBPEMEHHbIX MaTepunasrioB B CTPOUTENTbCTBE.

3akntoyeHne cocTaBUNu:

1. Mpod. ap. Muxamnno Mypaenes, AUNM.MHX.CTPOUTESb
(OTBETCTBEHHOE NMLIO MPU UCMbITaHUK)
2. Mpod. ap. Aparvua NesTuy, aunn.uHx. TexHonor

3. AccucTteHT Mp. OumunTtpure 3aknd, OUNN.MHX. CTPOUTENb



NPUNOXEHWE



NCMNbITAHUA CUMNPONAT BITOKOB ANA KNAOKA

Benrpag, gekabpb 2003.r.




