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HNPEIHCJIOBHE

B nocaepHHe roapl NpH noxkapax. Bce ualle HabalOIaeTcsi Xpynkoe
paspyuleHue OeTOHA B OeTOHHBIX U JKeJe300eTOHHBIX  KOHCTPYKUHSX.
OO0bsCHSAETCSA 3TO Te€M, YTO B CTPOHTEALCTBE HIMPE CTanH NPHMEHATHCS
KOHCTPYKUIH H3 OETOHOB IOBBLILIEHHOH  NOPOYHOCTH HJAHM NPOLIeIIHX
TEIJIOBJAXKUOCTHYI0 00pabOTKYy, ¢ TOHKOCTEHHLIMH ¥ MNPEABAPUTEJbHO
HaNnpsKeHHBIMU 3J€MEHTaMHU.

B cBa3u ¢ atuMm B Haliei crpave (B HHMUH Kb, BHUHNIIO, HUIIH-
cuaukaroberod, BHHNMcrpom, MHUCH) u 3a pyGexxom Obliin npoBeje-
Hbl 3HAUHTEJbHbiIE 3SKCIEPHMEHTAJbHble M TEOpeTHYECKHEe HCCAeLOBAHUS
O H3yueHHIO XPYOKOro paspyllleHHsa OeToOHa HNPII IoOKape.

PexoMeHpauud paspaboTaHbl Ha OCHOBAHHH  pPe3yJbTATOB 3THX
neeqiegosanuil HUMW)KDB Tocerposg CCCP  (noxTopoM TexH. Hayk npo-
cdeccopom K. II. HekpacoBbiM, KaHa. TexH. Hayk B. B. JKykoBeM ¥u
nxk. B. ®@. I'yaseson).

Ilenpio Hacroguieid paboTbl sABASETCS OKas3aHHe [OMOLM cCheyHa-
JIUCTaM IIPH paspab0TKe HOBBIX BHAOB OETOHHBIX H KeJe300eTOHHbIX
KOHCTPYKLHAHY, B KOTODPLIX BO3MOXHOCTB XPYIIKOTO paspylieHHss OeTOHa
NMpH TnoXKape Oblna Obl yMeHbII€HA HJAM HCKJIUYeHa,  PekoMeHjpalnu
MOTYT ObITh HCIONB30OBAHLI TakiKe [Js aHajH3a NPHYMH XPYNKOro pas-
pyliens 6eToHa NPH OrHEBHIX MCNBITAHHAX M NPH HOXKape.

JamMeuaHuss M IpeNJIOKeHHss Tpoch6a HaANpasiasgTb M0  aApecy:
McckBa, 109389, 2-a Uncruryrekasn, n. 6, HMHM)KD.



1. OBIKHE NOJIO)KEHHA

1.1. [Ipu moxape B 3JAaHHAX H COOPYXKeHHSIX, B KOTOPBIX NpHMe-
HAIOTCA GETOHHblE H XKejae300eTOHHBIe KOHCTPYKIHUH, BO3MOXHG Xpyli-
Koe paspylweHHe Oerona:. PaspylllenHe O6eToHa NPOHCXOAHT BHE3ANHO,
OLICTPO M NO3TOMY siBJNfieTCSA HanboJiee ONMACHBIM.

1.2. Xpynkoe paspyumeHu#e OeTOHA HAYMHAETCHA, KaK MNpPaBHIO, He-
pes 5—20 MHH OT HauaJla OUHEBOrO BO3JACHCTBHSA H MNPOABJAAETCH Kak
OTKOJI OT HarpeBaeMOH INOBEPXHOCTH KOHCTPYKHHH KYCKOB 0GeTOHa B
BHJE JEIanoK Miaomaasio npuMmepuo or 1 cm? mo 0,5—1 M? u Tonmu-
Holi or 1| MM o 5 cM. Paspyumienrne 0GeTOHaZ MOXeT NPOAOANKATLCS B
TeYeHHe BCEr0 OrHEBOr0 BO3JAEHCTBHA JO MNOJHOIO pas3pylieHHs KOH-
CTPYKILHH.

Xpynkoe paspyuleHHe OeToHAa MOXKeT CONPOBOXIATHCA 3BYKOBBIM
asddeKkTOoM B BHAE JEerKOro XJONKa, TPecKa pas3juyHO# HHTeHCHBHOCTH
HAH <«B3ppiBay. [IpH XpynKOM paspyuwiendd OeTOHAa BO3MOXeEH pasJer
ggcma BECOM JO0 HeCKOJbKHUX KHJOTPAaMMOB Ha paccrosiiHe jao 10—

M.

1.3. Xpynkoe paspyluieHdHe 6€TOHA NPH INOKape MOXKeT OyeHb ObICT-
PO NPHBECTH K paspylueHHIO OETOHHBIX HJAH XKene300e€TOHHBIX KOHCT-
pyKuuii. B 3TOM caydae npenges OrHeCTOHKOCTH KOHCTPYKIHH MOIKeT
OKa3aTbCsl S3HAUYUTEJbHO HHXe TpeOyeMOoro  BCAeACTBHE YMEHbUICHHA

paszMepa GeTOHHOrO CeYeHHS KOHCTPYKUHH, YMEHbIUEHHS TOJIUHHH HJIH
NONMHOH JMKBHAAUHH  3alIHTIOrC

7 ciaos paboveli apMmaTyphl, a TaKxKe
- o6pa3oBaHus CKBO3HOTO OTBepCTHA.

YMeHbLIeHHe pasmepa nomnepey-
HOTO CeuyeHHs Hecyllefi BepTHKaNb-
HY10 Harpys3kKy KOJOHHbLI UJAH NaHENH
Npd HUX OAHOCTODOHHEM  Harpese
NPUBOJAHUT K YBeJHUeHHIO Halpsike-
HHH B OCTaBlleHCHA YaCTH CeYeHHHA
KaK 3a CcYeT CHHXXEHHA BeJHUHHEI
ee IJIOUIAAM, TaK H 33 CYeT HOHAB-
JIeHHST JAOHOJHHTeNLHOro H3arudarwo-

ero Momenra (puc. 1).
YMeHpUIeHHe TOJIIIHHLEI HJAH OT-

Tae

{,«1,

z.; TE f. MM

Puc. 1. Bausnue xpynkoro pas-
PylIeHHA GeTOHA Ha mnpefesn oOr-

KOJ 3aH(UTHOro CJ0A HeCcyllen ap-

HECTOHKOCTH  HeCylUleH 2KeJe3o-

GeTOHHO maHeNnH mnpu ofHo- MATYPH B XKeNe300eTOHHBIX OaJKax
TOPOHHEM  BO3ZeACTBHH orHs DNPHBOAHT K OHICTPOMY mpOrpesy
@—cXeMa maHeNH ¢ HAIDY3KOM 3TOH apMaTypl A0 KPHTHYECKOH

{(P); 6 —rpaduk 3asucHMOCTH TeM-
nepaTtypel BHYTPH nometenuna (7T "

apH noxape Or BpeMeHH (T );
! — nadenn; 2 — oTKOMOBWIHMCA Ky-
COK OeTOHa; T — npeiesa orHecrofl-
KOCTH [TaHeJIH IIPH XPYNKOM pa3-
PyweniHn OeroHa: Ts —TO ¥XKe, Ge3
XPYUKOIo Pa3spylueHHs OeToHa;

HI—TEMHeDaTYDa B MOMeuUleHHH B
MOMEHT % 7

-~ T0O Xe& B MOMEHT 1)
Il

TeMmnepatyps (500--700° C) u pas-
PYUIEHHIO XOHCTPYKHHH  (pHC.- 2).

YMeHbllleHHe  TOJUIHHBI Orpax-
Jamoued KOHCTPYKUHH MOPHBOAHUT K
PE3KOMY YBE/NHYEHHIO TEMIepaTyphl
¢ HeHarpepaeMOH NOBEPXHOCTH A0
KputHueckoit (180—220°C) u B pe-
3yAbTaTe — K JOCTHXXEHHIO Npeje-
2  OTHECTOHKOCTH  KOHCTPYKIHH.



Beaencrsie XPYNKOro
paspyulenuss  OeToHa B or-
pPamAA0ILeH KOHCTPYKIHH
Cpa3y HJM Yepe3 HEKoTopoe
BpeMsS  MoXeT  NOSBHTBLCA
CKBO3HOE OTBepCTHe H KOHCT-
PYKuust e Oyger SABIATHCA
nperpafon pacnpocTpaHeHHIO
Ol'Hst H3 OZHOro HoMellleHHA
B apyroe  (puc. 3). Ilpu
NONABJCHHH CKBO3HOTIO OTBEps
CTHL B KOHCTPYKUMH JOCTH-
raercs npenges ee OTHECTOH-
KOCTH,

t.4. Ilpn noxape oueHs
YACTO HavaA0 XPymnkoro pas-
pyuieHHs 6eTOHa He coBnana-
eT ¢ paspylliecHHeM BCe#l KOH-
CTP YRILHH, 1P OHCXOAALIHM
3HAUBTENIbHO MNO3Xe, B pane
cnydaen, HeCMOTPA Ha Xpyi-
KOe paspyuieHpe 0OeToHa,
KOHCTPYKIHA  elle AJHTENb-
HOE BpEMS MOXKET COMPOTHB-
JATHECH BO3ASHCTBHIO  OTHS.
[Ipu atoM mpezen ee OrHe-
CTOHKOCTH MOKeT OLiThb BIIOJI-
HE JOCTATOYHBIM H YAOBJIET-
BOpATE  TpeOGOB2aHHAM HOP-
MATUBHBIX JOKYMEHTOB.

IIpu onenxe nocneacTBUH
XPYDKOro  paspylueHHs Ge-
TORA TIPH MOKape H BJAUAHHUA
ero ha mnpejes OrHeCTOHKOCTH
GEeTOHHBIX ® XKeJe300eToH-
HBIX KOHCTPYKIHH HeoOXonu-
MO B KaXJoM  KOHKPETHOM
cjlydae pacCMaTpHBaTh BO3-
MOMHOCTL  paspyuwienusa #
npeges OrHECTOHKOCTH KaX-
JOH OTAENBHON KOHCTPYKilHH.

1.5. Xpynkoe  paspyiie-
HHie §eTOHa TIpH NoXKape HaH-
0onee oOnacHo JAAs HeCyiux
KOHCTPYKUHH, OCO0GEHHO IJs.
KOHCTPYKUHH C HeGOJBIIHM
MONEepPeYHbIM CeuyeHHeM, BOC-
NPpUBHMAIOINX Ooablude Ha-
rpyskin. Hx npexpaespemen-
HO@ pa3pylleHHe MOKeT Bhi3-
Barb  OOpylieHHe  APYyrHX
KOHCTPYKUHH HAH  3XaHHS
(coopyxenus) B ueaoM. Oco-
boe BRHMaHHe caeayer olbpa-
THTE. HA BO3MOKHOCTb XPYyII-

2 33x. 83

al

U I B N
T,

tl 'Cz t,ﬂﬂﬂ'

Puc. 2. BaugHne Xpyngoro paspyiue-
HHs OeTOHA HA Mpelesl OrHeCTOHKOCTH
HeCcyliel xese3o0eTonnoON OGajKu

a — cxeMa OankH; O — rpadHK 3aBHCHMO-
CTH TeMIepaTyprl BHYTPH NOMEUEHHS M
TeMnepaTrypnl pabGouen apmarypbt OT Bpe-
MeHH: [ — Gaska; 2 — pabouyasa apmMatypa;
3 — oTkoJoBmKicA Kycok Oertona; 4 — 3a-
BHCHMOCTh TCMOEpaTryphl BHYTDH IOMelnle-
HHSL OT BpPEMEHH; 5~ TO XKe, apMaTyphb
npH XPYNKOM paspyuleHuy ©6eroBa; 6 — TO
}e, apmatypsl 06e3 XpYyNKoro pa3spyuieHus
0eToHa

Ty, Cmun

Puc. 3. Bauguwe xpymkoro paspyiue-
HHA O€TOHa HA mnpefiesl OrHECTOHKOCTH
orpaxkjpamied  xelne3o0eToHHOI KOH-

CTPYKUHH

g — CXeMa orpaXnawouieit KOHCTPYKIHH:
0 — rpahHK  3aBHCHMOCTH TeMnepaTypht
BHYTpPH noMelltedHa A, rie npoHaowen no-
Kap, OT BDeMeHH; [ -— MOTOJAOK (lepexKphi-
rHe); 2 —nos;, &8 — orpa)Kpamouras KoOKCT-
PYKilHsA; 4 — OTKOJIOBIIHHCSE KYCOK 6eroHa:
A, B — nomeluenns, KOTOpHIe paj3fenser
KOHCTPYKUHA, 7 — 3ABHCHMOCTb  TeMmepa-
TYPBl BHYTDH UOMEIEHHA A OT BpeMeHH:
§ — TO XKe, NPH XPYNKOM pa3pyIHeHHH Ge-
TOHa: 9 — TO e, Ha TIOBEPXHOCTH OrpaXK-
Ramoilell KOHCTPYKUHMH €O CTOPOHBI TnioMe-
UlCHHA b, KOFAa HeT XPYNKOro paspyile-
HHA QeTola
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KOTo paspylleHyis 6eTOHA HeCyHillX KOJIOHH 1 naHeneil HNKHBX 3Taxel
M I10/iBAJIOB MHOI'OSTAXKHBIX 34aHNM.

1.6. Ilpuuunofr Xpynkoro paspyulenns OeTOHA NpH Nomape yB-
AsieTCs Tepexof yike CYIMecTBYIOINX A0 Harpesa i BHOBD 006paso-
BABIIMXCS NMPH HarpeBe TpemluH B CTPYRType OeTOHA M3 PaBHOBECHOTO

gl
'
.
—
o e
Puc. 4. CxeMma pacnpenesieHus Pue. 5. Llnarpamma COCTORHHA
HANPAMKEHUH Y TPeUINHb, BHI- v OeToHa
spiBaloliei  OTKOJM OeToHa npw Rp— OTHOCHTEAbLHBIE  HANPSKeHHs
€ro XpynxoM paspyulieHuu B Havane O0Opa3oBaHH# HOBHIX TDe-
J -_— HOHEQEHHDze ceqeﬂﬁga‘ﬁ%TOHI;OZO U.IHH; R; yanr QTHGCHTEﬂhHHe ﬁanpﬂ-
SJMEMERTA; — Tpenmra,  J - f___ KeHHST B Hadale Paj3BHTHRA MAaru-
EKTOPHS ABHMEHHA TPpenluHn; Ry
SMIOPa  TeMnepatyp; 0. — pacTAru- CTpaNbHBIX TpPeIHH; - J-— TouKg ™mMak-
P CHMaJbHBIX HanpaXeHHH; 1fi—
Balollye  HanpaKeHus OT QHABT- TOYKa  HEeYCTOHYHBoro COCTORHUSR
pallHH napa; O _ — CXumamline GetroHa, | — BocxoAasiias BETBb
CiK AnarpaMMul COCTORHHA OeToHA:
HaANPAXKeHHUA OT HEPABHOMEPHOTO 2 —TO e, HHCXOAANIadA:. 3 - je-
pacnpencnCHuEn TEMNEPATYPLEI 11O dopMauua pedep HAH  SJEMEHTOB
TOJUIHHE CeYEeHUA SJ€EMCHTa H OT 3aleNKH - TOHKOCTeHHOH KOHCTPVK-
BHelHe#A HarpyskH; /2 — TosuHHa nMH npoche mnepexojga OeTOHOM TOY-
3MEeMEHTA KM MaAKCHMANbHLIX HanPH M i1;

E; — OTHOCHTENLHEIC JAedopMallHH B
MOMEHT TIOABJCHHS HOBBIX TPEUIHU;

&g — TO €, . B Hayale pa3BHTu#
MaTHCTPAABHBIX TPEUHH

eR — OTHOCHTENbHbIe HANPANCHNN

— OTHOCHTEJIbHbLiE nepopmannu;

COCTOSHHSI B HEGPAaBHOBECHOE U CIOHTAaHHOe HX pasBHTHe (puc. 4) nox
JAeHCTBHEM HANPsSXKEHHH.

1.7.. Xpynkoctb 0eToHa xapakTepHayercs BeauuuHoy ARy (puc. 5),
PAaBHOH PAa3HOCTH OTHOCHUTEALHLIX Hanps:KeHHA B HapaMeTPHUeCKHX
roykax O. §1. Bepra * Ha gHarpaMMe cocroauus GeroHa

* bepr 0. 1. dusyyeckue OCHOBH TEOPUH MNPOYHOCTH OerToHa" I
ikeqesoberona. M., T'ocerponnsgar, 1962.

I'so3nes A. A. CrpykTypa GeToHa M HEKOTOPble OCOGEHHOCTH ero
MeXaHu4ecKHX <BOHCcTB.— B KkH.: [lpoynocth, <CTPyKTYypa,s RIMeHEH{q
1 gedopmanun Gerona. M,, Crpoitn3daar, 1978,
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rae ARx -—— XapaxTepucTura XpynkocCTi Geroia;
R° — oTiocHTeNbHOe HAnpsieHNe B Hayale 0oGpasoBaHHs HOBHIX

- TpCLLuH,
R -— OTHOCHTENbIIOE HANPsIKEHHEe B Havyajde PasBHTHA Marucr-

PaJMbHBIX TPEUyH.
Yem MeHblle Beanupna ARy, TeM GoJablle ONACHOCTB  XPYIKOTO

paspyuienuss Oerona npm noxape. ChrenosaTesbHO, YeM panbile B He-
TOHE MOSABJSAIOTCA 1OBble TPelinnsl (T. €. ueM MeHbllle Beanunua RS ),

TeM O€TOH Melee XpYIIOK.
HaunGosiee Xpynxoit coOCTaBJAKILCH OeTOHA SBJASIETCH HeMeHTHDLIH

Kamclb. Menakuil 11 KPpYHHBIA 3aNOJHHTENH AenalT 0eToH MeHee XPyil-
KIIM, TakK KakK CnocOOCTBYIOT HOABJEHHIO MEJKHX TpelIUH Ha CTajuu
H3TOTOBJIEHHS, TPAalCIONTHPOBAHUA H XPAHEHHA KOHCTPYKUHH H TMpe-
NATCTBYIOT PAa3BHTHIO KPYIHbLIX MarnCtpajJibHBIX TPeUIHH NpH 3arpyxe-
HHK BHelUHell Harpyskoil (BKJOYasg It COOGCTBEHHBLIH BeC KOHCTPYKIIHH)
H Harpese.

1.8. [Ipn amann3de Xpynkoro paspynleHiia OeTOHa npn no#kape
MOXKHO HCIIOJB30BaTh OCHOBHblE NOJOXKEHHUS MEXaHHKH XPYAKOro pas-
pyweHuss. B 3ToM cayvyae XapaKTepHCTHKOH O6eTOHA NpH ero Xpynkom
paspylieHHn aABAfercs KO3(dHUHEHT NCeBAOHHTEHCHBHOCTH HANpPsiKe-

HHUH B VCThe TPEIUHHL (KN ) PaBHLIIL

K, =K, +b, (2)

rae K; — xo3p@duuuedT HHTEHCHBHOCTH  HanpsaKeHUiI  OAHOPOZHOTO.
mMatepHana, Mu. M2,
K;— xosdpdHiuedT nCeBAOHHTEHCHBHOCTH  HaNPsKeHMT HeoAHO-

poAHOro matepuaja, My - M3/,
b — noNoxKuTeNbNaa (PYHKUHS, YYHTHIBAIOUIas BJHAHHE 3aOJHII-
Teseli B OETOHE Ha passHTHe TpeuwHHB! (aHAJOTHYHO BJIHANHIO

T l"’
30HB TJIACTHYHOCTH B IJACTHYHBIX Marteppanax), MHa.um 3
Uem OGosbuic 3Hauense K, , TeM MaTepuaj Jayulle CONPOTHBISET-

CSi PA3BHTHIO B HeM TPELIMH.
Has 3KkcnepuMeHTAJLHOTO  OnpeleseHHsi  BeAHYMHHL K{ MOIKIIO

NOJIb30BAThCA CYLICCTBYIOUIEH METOAUKOIL *,
Kosdpduunent ncespouHTeHCHBHOCTH — HanpsxeHnit (K, ) mnpo-

NMOPIHORAJIeH XapakTepHCTIiKe XpynkoctH OetroHa (ARy); oba 3ti
NOKasaTenas CBA3aHb ¢ 5(P¢deKTHBHOI .MOBEPXHOCTHO 3HEprieH u BHA3-
KOCTbIO paspyuenus OeToHa. 3TH napaMeTpbl #ABJSIOTCS XapaKrepu-
CTHKaMH, OUEHUBAKILUUMH conpoTusiaeHne OeroHa  (Kak marepuaJsia)

XPYyIKOMY PaspyIleHHIo.
1.9. Xpynxoe paspyuienne OeroHa fABAAETCS  TakKXKe CHEACTBHEM

HEeHCTBHA HA HEro HanpAKeHHH, BLI3BAHHBLIX HArpeBOM 1 BHeWHeH
HarpyskoM H INPHBOJAINNX K Nepexojly TpelUilHbl H3 PABHOBECHOTO B
HEepaBHOBECHOE COCTOAHMNE,

* Yepenanos I'. Tl Mexaunka xpynxoro paspywenns. Han
«Hayka», M., 1974 (c. 192, ra6a. 4.1, n. 4);

Kiyoshi Okada and Wataru Koyanagi. Effect of aggregate on
the fracture process of concrete. Proc. Int. Conf. Mech. Behav. Mater.

Kyoto, 1972, vol. 4, p. 72—83.
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[TIpu nomxape HauGoJablllee BAMSIHHE HA XpyNKoe paspyuieHue Oe-
TOHZ OKa3blBaioT: COOGCTBEHHLIE TeMmIeparypHble HaNpAXKeHHd OT rpa-
AHEHTa TeMilepaTypbl MO CEYEHHIO 3JeMEeHTa, HANpAXKeHHs OT CTaTHUC-
CKOHl HeOoupeAeNHMOCTH KOHCTPYKUHH, OT BHEIWIHEH Harpyssm u OT
¢uapTpanuyn napa.depes CTpYKTypy OeroHa.

1.10. XpynkoMy paspylleHHIO OeTOHa NpHU IHoKape MOXKer CIo-
co0CTBOBATh PACKOJ NPH HarpeBe KPYIHBLIX 3anoOJHUTENEH.

Ilpy apajau3e nNpPUUYUH paspyileHus OeToHa U NMOAOOpe COCTABA
6eTOHa, KOTOPHI OBl He paspyluajncs npH noxape, HeoOXOAMMO HpO-
BEPHTh BO3MOXKIIOCTb pPas3pylIeHUA XKPYNIHOI'O 3aANOJHHUTENs IO METO-
IUKe, NpUBeAEeHHON B npHJ. 1.

I.11. Xpynkoe paspyliieHHe TOHKOCTEHHBIX 3JeMEHTOB  3KeJe30-
GCTOHHBIX KOHCTPYKLHH MNPH HArpese  MOXKeET I[POH3OHTH BC/IEACTBHE
MOTePH YCTOAYUBOCTH, KOTOpAs C¢Bfi3aHa ¢ HaJH4YHeM B JAHarpamme
COCTOSHHA O6eTOHA Najawlueil BeTBU., ITa NOTEPH YCTOHYMBOCTH HPO-
UCXOAHT IPH KeCTKHX pebpaxXx HAM dJeMeHTax 3aJeJKH, OKpyKaloluiux
TOHKOCTEHHDbI 3/IeMEHT, a TaKKe NPH MeCTHOM Harpese TOHKOCTEHHOH
KOHCTPYKUHH, KOT'Jla HeHarperble yUYaCTKH MUIPalOT pOJNb  KeCTKOH
O0OHMBI.

Takol ocoOblil BHA OOTEPH YCTOHYMBOCTH B XapaKTepHOH TOUKe
Il na puarpaMMme cocrtossHHa OeroHa (CM. pHC. 5) H3BeCTEeH M3 JIHTe-
patypul . Kak npasujio, OH CONPOBOXKIAETCRA  OLICTPO NPOTEKAOLHM
XPYNKHM pas3pylIeHUEM MaTepuana. ¢ XapaKTepHbIM CHJABHLIM 3BYKOM;
4acTo HaNOMHHAWOIUHM B3phHIB.

Hisi npenorspallicHHdg IpH NOXKApe XPYIKOro paspyuieHusi 6eToHa
TOHKOCTEHHLIX KOHCTPYKUHH HeoO0XOoAUMO  OrpaHH4YUBaATHh HX TOJIIHHY
B COOTBETCTBHM C YKa3aHHSIMH TpeTbero paspmena  HacTOSWHX. Peko-
MeILAanH.

1.12, Xpynkoe paspyuiende OGeToHa [pPH I0XKape  3aBUCHT OT
CTPYKTYPBl OeTOHa, ero COCTaBa, BAAXKHOCTH, TEMIEpaTypH, IPasHHuHLIX
YCAOBHH KOHCTPYKUHM U BHEHUIHGH  HArpyskH, T. € OHO 3aBHCHT K&K
otr Matepnasna (6eroHa), TaK 4 OT BHAA OETOHHOH HJIH Kene306eTOH-
HOH KOHCTPYKUHH,

1.13. I};oﬁxommo KOHTPOJIHPOBATE BO3MOMKHOCTL XPYNKOro pas-
pylienuss OeTOHA NPH NOKape U BJAHAHHE €ro Ha mpejen OTHECTOH-
KOCTH OCTOIHLIX H -KeJe300eTOHHBIX KOHCTPYKUIHU, npesycMarpHBaTh
B Cjydyae HeoOXOoauMOCTH Mepbl no 60phbe € XPYNKUM paspyuieHHeM
0eTOHA U KOHCTPYKIIHH ‘B LEJIOM.

OnacHocth XpyOKOro paspyLieHHsi O6GeTOHA  NPAKTHYECKH MOXKer
ObITh C;&I{&Ha K MHHHMYMY IIpH BBHINOJHEHHH  CIEUHAJBHBIX Mepo-
IPHSTHH.

2, OBIIIAA OUEHKA BO3MO)XHOCTHU XPYNKOIO
PASPYUIEHHA BETOHA MPH NO)XAPE

2.1. Tlpu paspabGorke HOBLIX COCTABOB 06eTOHOB HAH yCOBeplIeH-
CTBOBAHHHU YyXe CYIIEeCTBYHIUHX HeO0X0AHMO  OUGHHTH BO3MOMKHOCTD
XPYNKOro paspylleHHa (6eToHa NPH moXKape.

2.2, Bo3MOXKHOCTb XPYNKOTO paspylleHusg GeToHa Npu In0XKape
Ajisi GETOHOB HOPMAJIBHOTO TBEPHEHIIS OUCHHBAETCHd N0 BeJHUHHe KpH-

* Dougill T. W. The relevance of the established method of
structural fire testing to reinforced coOncrete. Applied materials
research. October. 1966, p. 2356—239.
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TepHsa Xpynxoro paspywenns (F), xoropuifi onpexensercas mo dop-
MyJIe

- PP PP
616t P
Ft‘-‘-‘-‘& ’ “73, 3
K o (3)
rRe a5, -— KoipduuueHT auHEHHOA TemneparypHolt  aedopmanuu

Oerona, l/rpagj;
Eg; — MORYAb YNPYTroCTH HAarperoro 6erona, Mu/m%;

9— IJIOTHOCTb OeTOHA B CYXOM COCTOSINHH, Kr/mM%
a — x03¢pduiHeHT RPONOPUHOHANLHOCTH, paBHBIA 1,16.10—2

Bt -M5/2 [Kr;
Ky — KosbduLleHT NCeBAOHHTEHCHBHOCTH HANMpsiKeHNnfi HeOAHO-

poaHoro Marepnana, Mu.m—3%s;
/T — obwmafd NOPHCTOCTh, M3/M3;
A — xoadduunent TtemnonposoanocT Oerona, Br/{M.rpana);
o— OObeMHan SKCIIyaTalUlOHHAA BAAXKHOCTH GeToHa, M3/M3.
3naueHuss KoabbunuenTos dgy E 550 2 A onpenensior no Tabanuam .
NPHJA. 2 ANA cpeinert temneparypst 6erona 200—300° C.
Kospdbrutent NHCeBAOMHTEHCHBHOCTH  HanpsiKeHHH (K}) npHHH-

MalT Mo XaHHeIM TadJd. 1 B 3aBHCHMOCTH oOT BHIa H KOJHYECTBa
danoauurenend (gas GeroHa Ha NOPTAAHALEMEHTE).

Taoauma |1

¥

‘ 3uayenus Ky aas
Koanuecrso kpyn- | geronos nopMain-

Bua 3anosnuTenen HOIO 3ano/utHreJd, HOFO TBepReHus,
% el
Ma.-Mm 3/2

[Tpupoausili nmecox u rpaHuTHh# | 50 u Gonee 0,53

iedeHb 20 1 MeHee 0,42

[Tpupoansiit mecox H KepaM3HTO- 0,31
Bbhiil 33MOJHHTENAD

Mpupoaunii- necox u ussectHa- | 50 u Goxee 0,44

KOBHI lileOCeHb 20 u1 Menee 0,35

[ITpumeuvanus 1. B Tabanne npusesenbl 3HaYeHHd R; ajis 6eTo-
HOB ¢ HauboJblue# KpyfHocThio 3anonuuteas 10 mm. [Ipn kpynsocTH
3anonnuTend 6onee 10 MM 3Hauenusa H’; cleayer ymHoxath Ha 1,14,

2. IlpuBenensl pauubie st 6eTOHA HOPMAJBHOro TBephaeHusa. Has
OeTOHA TENJIOBAAKHOCTHOH 0OpaloTKH 3HAYEHHA I{i cJelyeT YMEeHb-

marb B 1,4 paa3a.
3. 3uauenus f(; AAS COCTABOB C pacxopoM 3anonuurensi <50%

H >20 % NPHHHMAIOTCANO JHHeHHOH HMHTEPNONALHH.



3
2.3.. ArcnnyaraumonHas  obbemuas saaxuoctb OGeroma (Wi ) c

NJOTHLIMHM 3aIOJHHUTEJAMH ONpeAesseTcs KaK ero cpealigss papBHOBEC-
Hasi BJAAXKHOCTh IO (popMyse

W2 = W_p 1073, (4)

rae W_ — paBHOoBeCHasl BAaXKHOCTbL GeTOHA MO Macce, Kr/Kr,

p— NJIOTHOCTL OCTOHA B CYXOM COCTOSHHH, Kr/M°,
Boawuocte Getona no Macce (W, ) nmpunnmaercs no rtabs 2 B

3aBHCHMOCTH OT OTHOCUTENbHON pacyeTHOH BJAAKHOCTH BO3AVXA (O)

Ipu KOTOPO#H OyAeT 3KCHAYATHPOBATHCH  paccMaTpnBaeMasi KOHCTPYK-
1M, ¥ OT pacxoja LeMerlra.

Tadoauna 2

Becobag BA2KHOCTL O€TOHA ﬂ?ﬂ 108, xr/xr

OTHOCHTEALHAA DACUETHAY BARNKHOCTL BO3AYEA @, %

S T —,

Pacxox uemMenTa
Ba 1 M8% Oerona, xr

200 0,5 0,6 0,9 1,2
300 0,9 1 1.3 2,5
400 1,2 1,5 21 3

500 1,5 9 9.7 3,8
700 2.1 3 3.9 5.4

[Tpumeuanne. IlpoMexyroyune 3HaveHns W, ripHHHMAIOTCS
10 JUIHeHHOWH HHTePNOATUUH.

[Ipy npuMeHeHHH IOPHCTHIX 3aMOJHHTENeH  BJAKHOCTh OeToHa
CleAyeT YBeJUUYHTb Ha BEJIYHHY

W3 = V,W3.1077, (5)

rie Wo-—uyacth 3KCH/yaTauHOHHON  OOBEMHOH  BJAXKHOCTH GeTOHa,

o0yc/aoBJieHHads HaJuyleM B HeM KPYOHOI'O IIOPUCTOro 3a-
MOJHHTENN, M3[M°;

V3 — OTHOCHTEABHBIH 00beM 3aN0JHITe/d B 6eToHE;
W?> +— paBHOBecHasm BJI2XHOCTh 3aloJHATesell MO Macce, Kr/xr;:

0 — MJOTHOCTb GETOHA .B CYXOM -COCTOSHHH, Kr/M>.
Hast  OOGBIYHO NPHMEHAEMOT0 KepaM3HTa  CPEeIHIO  BEJHYHHY

BAAXHOCTH 3anoanuntens mo macce (W, ) MOXKHO NPHHUMATH B-3aBII-

CIIMOCTH OT pPacCuyeTHOH BJAXKHOCTH BO3Ayxa (@) momeuleHus, rae Oy-

AyT S3KCIAYATHPOBATHCSH GETOHHBIC HJH JKe/Je300eTOHHBIe KOHCTPYKIIHH:
@, %

5. . . . o s e e e s e . 0,006
20 ¢ . i s e i e i ee i e e e e e .. 0,0078
50 . « v et e i e i e e e e e, 05012
75--'--r-t--:-ain-n'----01015
0. . .. ¢ v v i o i i i e e v ... 0,028
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2 4. OrsocuTeabdas pacueTHas BJAXKHOCTH Bo3ayXa (@) B moMe-
EeRNaX JKHJbIX 3aaHHi MOXKHO IpuHuMaTh 75%.
OrHOCHTenbHAA pacyueTHaf BJAAMXHOCTL  BO3AYyXa B MNOMeEINEHHAX

[IPOMBILITEHHbIX 3AAHHII TIPHHUMAETCH

BiaxHoCTh BO3AYXA
B IOMEIeHHH

60'_—90 96 . @ @& a ¢« = & & ) . & £ 2 % = .« ® " . . a » 75 96
30'_"60 96 * o & 8 4 ®° g 3 s 8 s ® *» * & & ®* s » w 45 qﬁ
10“"""3‘0 9{; s & ® ® ® s ®* a2 4 4 3 a4 & = ® g o " * . . 15%

2.5. Ilo 3nHayenuo Beanydusl F  yCcTaHaBJUBAIOT BO3MOMXHOCTh
XPynKoro paspyutenns 0etoHa NPH NoxKape.

iTpn F < 4 Geron He Oyaer paspywarbes. HHKaK{AX K0MOAHHTENb-
HbIX HPOBEPOK HUJAH MEPONPHATHH HO 3aAlMUTE KOHCTPYKUHUII H3 Hero
He TpebHyeTcs.

flpy F>4, <6 OeToH MOXeT paspymiateCd B  KOHCTPYKUHAX,
[IMEIQHLIX HalpAMXKeHUsd CHaTHA OT JIHTEeNLHOH HOPMATHBHOR HArpys-
K B KpaHHEM <C2XKaToM BOJOKHe OeToHa MJM B 3JeMeHTax TOJIIHHOI
meHee 4 cMm. HeofxoauMma panbHelluiasg NpoBepKka BO3MOMKHOCTH XpYII-
KOro paspyumienuss 0eTOHa B KOHCTPYKUHMH B COOTBETCTBHMH ¢ pasa. 3
racroaiyix PekoMenpaniit.

Hpun F 2> 6 6eron Oyaer paspymarscs. Heobxoaumo npHMeHenue
clieniabHbIX  MepONnpPHATHIL B COOTBETCTBIM C pasft. 4  1ACTOALIHX
Pexonengauuii.

.2,6. BoiBOoA 0 BO3MOMHOCTH XPYNKOro pa3pywiess OGeroua npu
nozkape B HCHECYIIHX KOHCTPYKUMAX MOKHO CAenaTh TaK¥Ke HAa OCHO-
BaHUH CPeJNHHX BeJlUHH KPHTHUECKOIl BJAAXKHOCTH O0eTOHOB noO Macce

(W 5P) pasuon:

A8 TsKeaorQo 0eroHa ¢ KPYIHbIM 3aNOAHHTENEM H3

rpaHHTa & 4 » - - - - . - " » - - L Y - - 3%
RaSl TAXKeA0ro 0€TOHa ¢ prrmhlm 3AMQAHHTENEM H3
KapOOHATHBIX MOPOA - o v « o v o o o o .« - . 4%

1Jisl JEerKOro KOHCTPYKTHBHOIG 6eTOHa C KPYITHbIM
[MOPHCTLIM 3AMOMHHTENEM . « 4 » o« « o o o o » . D%

AN THXKEJIBX CHAMKATHHIX 5ETOHOB v v e e . 2%

MPHIOTOBJACHHBIX MO ,KeTeJOYHOR® TEeXHOJOrH4ecKoii
CXEME ., . 4 o o o ¢ e o © o o = « o o o o s o o o

Ecan 3xkcnsyataunonsas Biaxuocte GetoHa (W2) 6Gymer mensn-
1€ KPHTHYECKOIl BAAXHOCTH (€eTOHA nOo Macce, YMHOMXKEHHONH Ha NJoT-
HocTh Getona, T. e. W3< WhPp.10™° 10 Geron e Gyser xpynxo pas-
PYILATBCA.

3. IPOBEPKA BO3MO)XHOCTH XPYINKOIO
PASPYWEHHS BETOHA B KOHCTPYKUHH NPH TOXAPE

3.1. beron, umeomnil 3xHaveHns F Gosablle 4 uaH MeHblie 6, npo-
BEPSIIOT Ha BO3MOXKHOCTb €ro XPYNKOro pas3pyuleHHs B KOHCTPYKIUH
pn Ioxape, eCaH B Npouecce 3KCHayaTauuH OT AJHTENbHOH HOP-
MATHBHOH HArPYSKH B 3TOH KOHCTPYKUHH UMEIOTCA CKHMamlutie Ha-

PAJKEeHHSA B KPAHHEM BOJIOKHE 6€TOHR CO CTOPOHL! BO3MOXKHOUG OrHe-
BOI'O BO3ACHCTBHA.
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3.2, MeToauKa OLEHKH -BO3MOXKHOCTH XPYNKOTrO paspylueHus Oe-

TOHA B KOHCTPYKIIHH.
- 1. Ot panrenbHOR HOPMATHBHOH HArpysKH ONPEAENAlOT ‘BEIHYHHY
CKUMAIINX HanpsxeHnl (0.,) B KpafHeM cXKaToM BOJIOKHe 0eTOHa,

KOTOpOe MpH IOXKape MOXeT NOABEPrHyTHCH BO3JAEHCTBHIO OrHA.
2. Bpuucasior 3pauende o0beMHON KPHTHYECKOH BJalKHOCTH Oe-

roHa WP no dopmysne
cRyIT
(6)

KP
W," =

, »
Seow

A 140,15
Ry

raie ¢ce= xoadpdunredT nponopuuoHaNbHOCTH, PpaBuuil 0,58 Br-
«M/(Mu-rpan);
Il— of6uias mopHCTOCTL Getona, Mm3/M3;
ng HOPMATHBHOE  CONpPOTHBJeHHe OeTOHA  OCEBOMY pacrfaMe-
uulo, Mu/m?;
A— Ko3ddHuneHT  TemJonposogHocTH  OeroHa, Bt/(M-rpan);
— CXHMAmolllee pacueTHoe HanpsKeHHE OT AJMHTENBHON HOP-
MATUBHOH HArPy3Ky Ha MNOBEPXHOCTH  KOHCTPYKUMUH, KOTO-
pasg npH noxKape MOXKeT MNOABEPITHYTbCH  BO3AEHCTBHIO
oras, Mu/mM2,
Hnst 6eTOHOB, NPOIICAMINX TEINOBAAXKHOCTHYIO 0O6paboTKy, HOJy-

yeunyio pennundy Wi caeayer yMmesbuinTts B 1,4 pasa.
3. Bennunny W,P cpaBHHBAOT ¢ BEJAHUMHOR OGBEMHOH 3KCmaya-

GC}H

L a b
TAUHOHHOII BJAXHOCTH Wo, onpenelsieMOH B COOTBETCTBHH ¢ 1n. 2.3.
Hacroanux PexoMmeHaanuHy.

4, Ecniu W, >W'P, To Geron B KOHCTpYKuuu OyAeT XPyNKO pas-

pyuIaThcs NpH moxkape. Heo0XoauMo NpHMEHHTH choelHadbHBIE MEpo-
NPHATHA JJA 3aLUTH GeTOHA OT XPYNKOLO pa3pylleHHS B COOTBETCTBHUH
C pa3f. 4 Hacrosuux PekOMeHRAUWH HAH CHH3HTL CHKUMAKIIHe HANPHA-

XKeHUst B OETOHe X0 BeNHYHHM O ., A

dHaueHua KosddHIMEeHTa 1 B 3SaBHCUMOCTH OT OTHOCHTEJIbHLIX
CXKHMAaWIUHX Hamps:KeHHH B KpaHHeM BOJIOKHe ©6eTOHA  NPHBEACHB
HHXKe.

OTHOCHTEAbHbLIE HANPAKEHHS!

]

L
’1 » L L Y .. - » L » L ¥ . [ - - 4 L & L L 8 & 5

3
'O
7..-:-------u----l-n'lit |

1.9--:...........--....-.*..0,65

L L] - - [ ] [ ] L] ] [ ] ] ] a » L - > » 2 L] a2 L

1
0
® ® ¢+ & s+ ' & = _» s S s e 2 = e 8 » & * s = 0:
0
0

ol
I

Eciu W3 <WiP, 1o GetoH paHHON KOHCTPYKUMH 'He 6ymer pas-

pyliaTbcst IPH MOXKape.

3.3. Haa oOueHKH XPYNKOro paspylleHHs (eTOHA B HECYIIHX KOH-
CTPYKIHAX NPH TIOXKape MOXKHO TaxKe HCROJb30BATH CpejHHe 3Haye-
HUSI KPHTHYECKOH BeCOBOH BJIaXKHOCTH OeroHa, Kak yKasaHo B H. 2.5
HacroguiuXx PekoMengauuii. Ilpn 3TOM BenHuHHy KPHTHYECKOH BeCOBOH
BJAXKHOCTH OeTOHA CJefAyeT YMHOXHTb Ha COOTBeTCTBYIOHIee SHAUCHHE
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Koad¢uuredTa 1 B 3aBHCHUMOCTH OT OTHOCHTeJBHBIX CIKHMAaIIHX
Hanpsi2KeHHy (OpW  JIHTENbHOH HOPMATHBHOR HArpyske) B KpaliHem
BOJOKHE OGeTOHA, KOTOpoe MOXKeT ObiTb NOABEPrHYTO BO3ACHCTBHIO
OTH .

3.4. Ecau Oetod nMeer 3HaueHus F QoJablle 4 uay MeHplie 6, 1O
MHHHMAaJIbHAA TOJIIHMHA 3JeMEeHTOB KOHCTPYKUHH NPHHEMaeTCd B 3aBH-
CHMOCTH OT OTHOCHTEJIbHBLIX CHKHUMAIOIIHX HaIpsKEeHNH,

MuunmanbpHas TOMMHHA 3Ne€MEHTOB NplBeAeHa HILXKe,

OrHocuTeapHble COXHMAOLIHE

Ocwx
Hanpseting (- pu
np

w

COoOOoOoO

N le cJopl ol \o i e
]

D 0O~ AN
.

» - * [ ] * * » - [ ] - » & L ] L & L (] > - .

- » Y - - - L [ - [ L & - » » L - & + 8 * &

4. MEPONIPUATHA NO 3AHIHTE BETOHHBIX
H JXEJIESOBETOHHbBIX KOHCTPYKUHH
OT XPYINIKOIO PA3PYIHEHHA TNMPH NOXAPE

4.1. MeponpusaTus no saumure OGETOHHBIX H KeAe300ETOHHBIX KOH-
CTPYKUHH OT XPYNKOTO paspylieHHs I@PH NOoXKape nNOAPa3AenfOT Ha
3 rpynnbl:

I — aukBHANpyOline Xpynkoe paspylienne OeTOHaA TpH noOXKape;

Il — ¢HHxawmye BepOATHOCTh XPYNKOrO paspylleHus;

I — npodunaxruueckue.

4.2. K I rpynne mMeponpuaTHi OTHOCATCA:

1) npornsofioKapHble MeponpHATHS B BHAE  BOASHBIX  3aBeC,
CIIPUHKJEPHBIX -H APYTrHX. YCTPOHCTB, OO0ECNEUYHBAIOUIHX 3amdTy OeToIl-
HbiX M 2Kes1e300€TOHHbLIX KOHCTPYKUHH OT BO3ACHCTBUSI OFHA;

2) CHIDKEHile BJAXHOCTH B IIOMeHUleHMH [0 BeJMHYHHB!, NPH KOTO-
poOil B Cjayuae noxapa XpyHKoro paspyiueHns OeTOHAa He HPOH3OHIET;

3) ycrailOBKa B NOBEPXHOCTHOM HarpeBaeMOM <Ji0e KOHCTPYKUHH
MPOBOJIOUHON CeTKH ¢ sAYellkaMp pasMepoM 3—15 MM B aHaMeTpPOM
npososokd 0,7—1 mMM;

4) HaHeceHHe TEMJOH3ONAUHOHHOM IWITYKATYPKH  TOJWMHOA 11—
2 ¢M H3 Jerkoro 6eToHa no IOBEePXHOCTH KOHCTPYKUUH *;

D) NpHMeHeHHe KAPOCTONKHX GETOHOB C UIAMOTHBIM 3amOJHHTENEM;

6) aucnepcHoe apMupoBaHHe GeTOHA y HarpeBaeMoil NOBEPXHOCTH
KOHCTPYKIMH na raybuHy 1—2 cMm acbeCcToM, CTEKJOBOJOKHOM HJN
MeTaJJIMYEeCKUM BOMOKHOM (5—7Y% oT Macehl BAKYyHEro).

IDTH MEPONPHSATHS HEOOXOAMMBl IIPH  HCIMOJbL3OBAHUH GETOHOB C
F>6, a rtakxe OGeroHoB ¢ F Goaplle 4 u MeHblie 6.

ITpu npoBemeHun MeponpHATHH NEpBOH TIPYNNBI MOXKHO He Mpo-
BOAUTHh KOHTPOJbHLIX OrHEBbIX HCIOBITAHUIT.

L ]

* PykoBoACTBO MO BHIMOJNHEHHIO OrHE3ALIUTHBIX H TEIJIOH30JSLLOH-
HeIX IWUITYKATypoOX MexaHusuposaHHniM cnocobom IIHHMHOMTIL M,
Crponiuspar, 1977.
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4 3. K 1I rpynne mepornpustuil OTHOCATCS:

L) ycraHoBka B 6ajaxax H/ IanTax (B 3aliNTHOM CJjioe) apma-
TYpHOIT ceTKH ¢ sigeftkamu 1010 cm u3 apMaTypbl auaMeTrpoM 3 MM
HAa paccTOSHM# OT HarpesaeMofi nomepxHoctH ne OGosaee 0,5—1 cm;

2) npHMeHeniie B TNOBEPXHOCTHOM HarpeBaeMoM cjoe  Oer1oHa
noJiiMepHoll 1o06aBku B KoauyecTBe 5—109% mMaccel BAXyHIero;

3) npUMCHeHHe KPpyOHbIX 3amnoJIHHTeJ el ¢ HH3KUMH KO3(dHIHEH-
TaMH JHHEeiHOre TeMnepaTtypHoro paciudpeHust (u3Becrugka, 6asanbra,
Auabaza, AOMEHHOTO 1J1aKa BMeCTO Ipalura);

4) 3aMeHa vyactu (ile MeHee 'f3) MM MOJHOCTBHIO NMPUPOJAHOLO HEC-
Ka meckoM H3 H3Bectusaka, Oasanbra, Aunadasa, ClieHHTa HJAH AHOPITA;

D) HCIOJMB30OBaHIC COCTaBOB GETOHOB C OTPaNHYEHHBIM PACXOAOM
BsKyllero (mopraaujuementra He Oosee 400 kr na 1 M® GeToHHOIX
CMeCH) 11 NOBBILIeHHBIMHU 3HaueHnamu BfI] otnoulenus (ue Meuee 0,5);

0) ncnosb3oBanie OETOHOB C JerKuMu 3afloJIHUTEJAMU;

7) nopusauUa HeMEeHTHOIro KaMHs;

8) npliMeHeHle WIAKONOPTJIAHAUEMEHTA,

) ncnoab3oBalHe TOHKOMOJAOTHIX J00aBOK H3 JAOMEHHHBIX "H JU-
ThiX JIAKOB.

ITH MepOonpusiTHg IPHMEHSIOTCA AJf OeTOHOB ¢ F Meubille 4 H
Oonbmie 6, HO ux noanas 3hdeKTUBHOCTs NOKa eile TpeOyeT BLIGOPOU-
HOIf DPOBEPKH OrHesbIMH HCOBITAHHAMH. DTH HCHBITAHUA NPOBOAATCH
C LeJbi0 NpOBEPKH COOTBETCTBHA IIpeHesia OTHECTOMKOCTH KOHCTPYK-
gt rpedosanngam CHull 11-A5-70% «IlporuBonomkapHble HOPMBI IIPO-
CKTHPOBAUUA 34AHNIT H COOPYIKEHHID,

4.4, K IIl rpynne MeponpuaTHii oTHOCATCA:

) npuMecHeHHe B ¥Kele€306eTOHHBIX KOHCTPYKIHAX apMartypel TOM
Ke INOIAAH, HO U3 CcTepKHel MeHbUIEro auaMerpa;

2) npHMeHeHHe NONEPEUYHBIX  CEUGHHH KOHCTPYKUMIE ©e3 BRICTY-
MapIHx yriaos (HAanpuMep, KOJOHH KpPYIVIOTO  IIONEePEYHOTO CeYeHHS

HAH CO CPe3aHHBIMH  yIVIaMH BMeCTO KOJIOHH MNPAMOYIOJbHOIrO HJH
KBaJPaTHOI'O NONePEeYHOro ceuennus).



NPHJIOXEHHE 1

'METOIHKA ITPOBEPKHU |
BO3MO)XHOCTU PA3PYWIEHUSI TIPM TTOKAPE
KPYITHOT'O 3ATIOJIHUTEJISI /11 BETOHA

1. Or naprTHy KPYMHOI'O  3aNOJHHUTENs, NPHMEHAEMOlro MJN H3ro-
TOBJeHua GeTOHHOI CcMecH, OTOHpAIOT npoly BecoMm 4 Kr.

2. Boiceinae npoby Ha POBHYK INOBEPXHOCTH, AeAAT ee Ha 4 pas-
Hble YacTH.

3. Otobpauny yacte npobunt (=1 Kr) nomMemiaior B COCYyA C BO-
AONPOBOANOM BOJON TakK, YTOOLl BeCch 3aHONINTENb GblJl HOKPHLIT BOAOH.
BriaenKkBalOT He Melee CyTOK.

4. 3anonuuTenb HM3BJAEKAIOT H3 COCYAA € BOAOH, MOBEPXIOCTHL Kax-
JOro KycKa 3amoJHUTeas IPOMOKAIOT MaTepuei. |

5. Ot obuero xoauqecrBa Mmpo6el OTOGHPAIOT Tpy naubojee Kpyi-
HBIX KYCKA, 33MEpsIOT UX AJHHY U WHPHUHY.

6. B pasorperyio go temnepatypnl 800°C meun poMeliaoT Kpy-
HbliT 3anosauwrenpy 1 B Teuenue 30—60 mMuu npoBoxaAT  HabJogenwe.
[Ipir >TOM TpH OTOGPAHHBIX KPYIHBIX KyCKa MOMeLJaldT B Ieyb OTHEJb-
HO OT OCTaJIbHOI MACCh! 3alOJHUTEA.

7. B mpouecce ucnwitanug B XKypHaje HadAOAEHHI PETHCTPHPYIOT
MosBJenne TPecka, XJONKOB, «B3PbLIBOBY, 3aNaX08.

8. Yepes 30-—60 Mud 3an0JHHTCIb H3BACKAIOT H3 ICHH, OCMATPIH-
BAIOT, 33aMepAIOT— AJHHY H LIHPHUY TpeXx HanboJaee KPYNHBIX KyCKOB
3aTNOJRHHTEN.

9. Tlp oOcMmoTpe 3anONHHTEAN B XKypHaJe  PErHCTPHPYIOT PACKOJ
OT/eNbHBIX KYCKOB, H3MeHeHHe HX uBera v (QOPMb!l NOBEPXUOCTH.

10. Ha ocuosagiil pes3syabTaToB NPOBEACHHBLIX HCHOBITAHNMIT MOMHO
CICAaTh BLIBOJBL:

a) CCAM HArpeBaHMC 3anogaHuTeNss 1€ CONPOBOIKAARJAOCH TPECKOM,
XJIONKAXMH, <«B3PphiBaMi», He OTMEYaJOCh HOABJSHHS  3anaxes, a NIpH
OCMOTPEe H 3aMepax OTAEJbHUbLIX KYCKOB 3alOJIHUTENsf He HaGJI0Aal0Ch
H3MCHEHIsT uX BeauudHbl 1 (GOpMbI, TO 3aNOJUHTeNb TPUTOAEH IJIS
NpUMeHeHHsi B J00bIX  BHAAX OEGTOHHBIX U JKEJe300eTOHHBLIX KOHCT-
PYKUMI};

6) ecJHM HAarpeBaHHE 3amnoJIHUTEJs  CONPOBOXAZANOCH 3BYKOBDBIMH
spdekraMH, a NP OCMOTPE OTMedasalch e€ero  packonabl, TO TakKkoH
3aloMHNTENL B OETOHHBLIX M KeJe300eTOHHLIX KOHCTPYKEHAX NPHMEHSThH
HE PEKOMEHAVETCS;

B) ecaH IpH HarpeBaHHH H3 3aMOJHHTENS BLIAGAAJHCH Ta3hl, 0OCO-
0eHHo rasbl, MMEWUMe 3amax, HCOOXONHMO CAeNaTh XHUMHYECKHH aHalu3
5TUX Ta30B Ha MNpeAMET HX TOKCHYHOCTH. KpoMe TOoro, BbAeJAIIHECS
113 3alOJHHTENs] ra3bl MOI'YT CJAVIKHThD  INPHYHHON OTKOJA HebOoJbMIHX
KYCKOB OT NOBEPXHOCTH OETOHHOH HJH KeJe300€TOHHOII KOHCTPYKILHH.
B artoM cayyae OTKOJOBLIHECS KYCKH, KakK MPaBHA®, HUMET (Qopmy
KoHyca, y OCHOBAHHSI KOTOPOrO HAXOAHUTCS PpaspylluBIIKHCT 3anoJHH-
TeJIb;

I} ecad 3aloJIHHTeNb APH HArPpEeBaHHU HM3MEHHJA TOJABKO I{BET, 3TO
ABAAETCA OCHOBAHHEM AJs elQ NMOBTOPHOIO HCIHLITAHHS,
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IIPHJIOKEHHE 2

XAPAKTEPUCTUKH BETOHOB,
HEOBXOJIAMMBIE AJid OLUEHKH BO3MOXHOCTH
XPYIIKOTO PA3PYUIEHH§I BETOHA
ITPU T10KAPE
1. Koadpunnenr anueiinolt Temnepatypnoit aedopmanun {(Q;,)

6eTOHA HOPMAJBHOI'O TBEPACHHA B 3aBHCHMOCTH OT BHJAA H cOnepraHusdg
B HeM KpYNHOrQ 3anOJIHuTeNs: npuseaed B Tabu. 1.
Taoauna 1
JHaueHusa ag, 106° | lfrpan

Coaepxanue Hﬁpynuoro 3an0aHNTeAn

eToHe, 9%
BUa 3anofHIiTeas

40 60 [ 80
[Npupornuslit nNecox H rpa-
HHTHBIHA WedeHb . . . o . 0,2 9,5
[MpupoaHBIH necok u uase-
CTHAKOBBIH medbeHp . . . 6,2 4.4
V3BecTHAKOBBI NECOK H
eGeHb . . ., . . . . 4,7 4
[TpuponHLHA NECOK H lcpyn-
HHIil KepaM3nTOBbIH 3anojaHu-
TEHAD 4 s o o « o o o o o o 8 7,2

[IpuMeuvanue, Jlag O6eToHa TeNIOBJIAXHOCTHON o6paGoTkn
3HAYEHHUA ag, yBeauuusalorcs B 1,1 pasa.

2. Mopyar ynpyroctu Harperoro po 200—300° 6erosa B 3asuci-
MOCTH OT NPOEKTHOH Mapku OeToHa .Ha cxkaTHe 1npuBeleH B Tala. 2.

Taoboauna 2
3xavenusa Eg, 10—4, Mn /M2

IIpoexkTHas Mapka Gerona

— i —— — L T Y e

o

betToH
M100 M200 M3g0 M400 | M500 MG60O M700 | MSOC
- Taxeani ! 1,4 1-1,7 2 2,2 2,3 2.3 2.4
Ha nopucthix
3al0OAHHU-~
TEJAAX °C
IVIOTHOCTLIO,
kr/m2 10-3;
1,4 0,6 0,7 0,8 — — e — —
1,8 0,7 0,9 1,1 1,2 e ooren —_— ]
2,2 ¥ 1,1 1,3 1.4 —_— -— — —_—

[IpumMmeyaunue. lung GeToHa TRMAOBAAKHOCTHOU 00paloTKH NpH
armMochepHoM jaBaeHHM 3HaueHHa Eg,, ymHoxaworcs Ha 0,9, a n4s Ge-

TOHA aBTOKJaBHOH 00paboTKu — Ha 0,77,
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3. Kospduunent TtenaonpoBoaHocTn OeroHa (A) 1aas  CpefHei
temnepatypst  200—300°C B 3aBHCHUMOCTH OT BHEA H COAEPXKAHHA
KPYMHOTO 3aMOJHUTEeNA NPUBeJeH B Tada. 3.

Tabanua 3
3uaueHus A, Br/(m.rpan)

Coaepxatne KPYyNnHoro

3anoJHiTeast B OeTtoHe, ¢
Bua zanoagurens y %

10 | 60
[TpupoAHbBIH ECOK It TPAHUTHBIH 1~
OCHB & ¢ v o 4 et o v v o & o o . 1,9 2,3
[IpApONHLIA NEeCOK H U3BeCTHAKOBLIH
HIEOEHD . & 4 o & v 0 v 4 v v e 1,3 2
M3pecTHAKOBLIA MeCOK U uebeHb 0,9 1,4
[IpnpoaHbI MEeCOK U KPYHHBIH Ke-
PAM3KHTOBLIN 3aAMONHHTEND . 4 o + o . 0,4 0,3

Mﬂ

4. Hopmatusnbie conporusienus Gerona (Rp m Ry, ) mpu mpoexr-
HOR MapKe OeToHa IO NMPOYHOCTH Ha CXKaTHe npuBeleHH B Taba. 4.

Tadoauwa 4

3uauenus R u RT_, Mu/m2
p np

IMpeexriHaa mapxa Oerona
betou

N s —

M100 | M200 | Maoo | Maoo | msoo |meco

Bua conpo-|
THBACHUA

M700|M 800

Taweamtt | 0,72 1,15} 1,56 | 1,8 2 12,21 2,3 2,5

ol Ha mopuc-| 0,72 { 1,1 13 (1,485 — |—|—]|—
P 1 ThIX 3amnos-
HUTEJIAX

Taweanlt | 6 11,61 17 122,51 28 | 34]39} 45

H Ha nopnc-| 6 11,5 | 17 28| — |~ —1] —
a9 | TeIXx 3amou-
HUTEAAX

5, O6uran nopucrocTe GeroHa [T ¢ NJIOTHHEIM 34mMOJIHHTENIEM ‘B 34-
BUCHMCCTH OT B/L{ u pacxona ueMenta npusejgena B Ttaba. b.
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TadGauna 5
3uauenne /7, M3/m3

acxo eMEeHTa Itr/ nd
BogoneMentioe oTnoenle Pacxor U (L), ur/

(B/ L)
300 | 400 | 500
0,3 0,07 0,1 0,12
0,5 0,09 0,12 0,15
o { 0,16 0,20 0,25

[Ipumevuanue Higd OeroHa ¢ MOPUCTHIM 3anoJAHHTEIeM 00uLad
nopUcToCTh /1’ yBeanuuBaeTCqd HAa BEJHYHHY MOPHCTOCTH 3aNOMHUTER
IT;, yMHOXEHHYIO HA OTHOCHTENbHOE O0DbeMHOe COnEpKaHME 3ancaAH{-
Teass B O€TOHE, T. €. B 3TOM Ciayyvyae

n':':n—}' Vgna- (7)

O6myio nopucroers Getona I7 ¢ NAOTHHIM 3anoJHHTENEM MOXKHO
TaKXKe onpeAesaiTbh no dopmynaam:
Ana B/U{> 0,4

1= LU{(B/—0,2) 1077, (8)
aaa B < 0,4

1= BJL]1].0,8-1073, 9)

rre /1'— obmas TOPUCTOETh OeTOHA C MOPHCTHIM 3aTOJHHTCNEM:
Va— OTHOCHTEJbHOEe OOBbEMHOE cOAepKaHye 3anoaHHTeas B Oe-
TOHE;
IT3— 0061121 MOpPHCTOCTD. 3AMOJIHHTES.
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HPHJIOJKEHHE 3

IMPUMEPBHI OHNPEAEJIEHNS BO3MOXHOCTHU
XPYVIIKOTO PA3PYHIEHHS BETOHA
[TPHU TT1O)XAPE

Fipumep 1

KOHCTPYKIHS BLIMOJNHEHA M3 TAXKeNOro GeToHa HOPMaJBHOIO TBEP-
ACHHUS C KBapDUEBHIM TECKOM M KPYNHLIM 3&MOJHHTENEeM H3 TpaHuTa;
pacxoa ueMedra =350 xr/m3, M400; p =2200 xr/m°.

Caeayer onpefennth, OyAeT JH 3TOT BHA 6eToHa XPYUKO paspy-
HIaThCA NPH  MMOXKAPEe B OrpaxXAamiuX HEHeCYNIHX KOHCTPYKUHAX
XKHJIBIX TOMEILEHHIT ¢ BJIAXHOCTbIO BO3Ayxa @=75%.

1. Haxoanm snHaueHne XpHTepls XPYNKOro paspylleHHs no ¢op-
Myde (3). llo rtabanuam npua. 2 onpenensem: =011 M°/m3,
05 =9,2-10—S81/rpan; Eg =2-10* Mu/m?, A=2,1 Br/(M-:rpan).

2. Tlo Ta6a. 1 onpenensiem: K1'=0,53 Mii- Mm% no rtabn. .2 —
W =0,025 kr/xr.

3. Haxoaum W2 =W p-107° =0,025-2200-107°% =0,055 m3/m>.
4. Briaicasem 3HaueHue:

1,16-10-2.9,2- 10—6. 2. 104. 2200- 0,055 y
= 0,11.0,53.2,1 Tl

[To pmauupiM n.~2.5. Takoit BuA OeToHa He 6yAeT XPYNKo paspy-
DIaTbCAA NPH TOoXKape H MOMKET B HA3HHBIX VCJAOBHAX MNPHMEHATHLCH B
JIOOBIX KOHCTPYKHHSAX.

Ilpumep 2

KoHCTpyKuHA BbIDOJHeHa H3  TaXKeaoro 6eTOHa  HOPMAaJbLHOro
TBCPACHHUA C KBApUeBHIM NEeCKOM H KPYINHHIM 3afoJHHTeNeM M3 TIpanH-
Ta; pacxod UemeHra I{=500 xr/m® M700, p =2400 xr/ms.

Caeayer onpeaenntb, OyAeT JH 3TOT BHA OeToHa XPYNKO paspy-
IaThCA IIPH HoXKape B NPOMBIUIIEHHBIX 3MaHHAX C BJAXHOCThIO BO3-
Ayxa B noMelleHnit @=809% H CXKHMAOIIHUX HANPSIKEHHAX Ha noBepX-
HOCTH KOHCTPYKIHHM, KOTOpas MOXKeT MNOABEPrHYTLCH  BO3AEHCTBHIO
nmor<kapa, pasHbix 15 Mu/m2.

1. Haxoaum 3HaueHHe OTHOCHTEJBHONH pacyeTHOH BJAXKHOCTII . I1O-
melenna (mn. 2.4.) 75%. Ilo ta6bn. 2 onpedenseM BJAXHOCTb (OeTOHA
10 Macce AJR JaHHBX YCJHOBHH oxpyxKamouieil cpeart, Wy =0,038 kr/kr.

2. llo Tta6Ganmuam npui. 2 onpepeasem: I[1=0,15; as=9,1.10 ~6

I/rpan; Eg=2,3-10* Mu/m%; Ah=1,6 Br/(M-rpan); Ry =2,35 Mu/n?
3. U3 tabn. 1 naxomum: K,=0,46 M- M2, W2=W_ p-10"°=
=(,038 - 2400 . 10 -3=0,09 m*/M53.
4. Onpesensiem Beanuuny F no dopmydae (3):
- 1,16-10—2.9,1.10-6.2,3-104.2400-0,09
“" 0,15-0,46.1,6
5. [lo panuepmm 1. 2.5. nacrosuux PekoMeHjaanpit Takofi BHO 0Oe-
TOHA HEOOXOAMMO JIONOAHHTEJHLHO IIPOBEPHTH Ha BO3MOXHOCTbL €ro
XPYIKOTO paspyllieHus B VYCJIOBHSX BO3LNEHCTBHA TNOXKapa H BHeEUIHEl

HarpyskH B COOTBETCTBHH C MOJOXEHHAMH pasl. 3 Hacrosuux Pexo-
MCHI AT,

Id

F

=475,
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Jna 'aToR nend HaxoAum 1o dopmyne (6) BeNHUHHY KPHTHUIECKOH
BAAXHOCTH GeToHa
WP 0,58.2,35-0,15
0 1,6(14-0,15-15/2,30)

CpasuuBaem W3 ¢ WP u npuxoaum x seisony, uto WJ>WP.

6. CJaeloBaTesbHO, He0OXOAMMO YMeHbIIHTH pAacCyYeTHhle CXKHMAIo-
e HaNpHAXeHHs HA HarpeBaeMoi MOBEPXHOCTH KOHCTPYKUHH B COOT-
BETCTBHHU C peKOMeHAauuaMu nm. 3.2.

CHH3HTh BeJIHYHHY CXHMAIOUIHX HANpsiXXeHuid cleAyer B 3aBHCH-

=(),066 m3/m3,

o
CH
MOCTH OT T Haxozum no npun. 2 pexwuuny R, =39 Mu/M3,
no
. UC}I{ .
BolynCaseM ofHowedne —m— =0,38 u no n. 3.2. PexoMmenaaunii npn-
np

HEMaeM 3HaveHHe KO((HUHeHTa £, YVUHTBIBAIOLLEro. YMeHblUeHHe pac-
YeTHBIX CIXXHMAIOUWIUX Hanpsxeuud, papHeiM 0,83, B cooTBeTcTBHH C
5THM pacYeTHBIe CXKHMalou{He HaNPSXeHUS B KOHCTPYKUHH yMeHbIIaeM
10 BedudHHB 15-0,83=120 Mu/m2 MoOXHO He H3MEHSATh BEJHUHHY
CKHMAIOUINX HamNpsKeHHH, HO B 3TOM CJydae HeoOXOAHMO HCIOJb30-
BaTh CHELHHAJALHBEIE MEepPONPHATHA JAJA 34UIUTHL  OeTOHA OT XPYHKOTO
pa3pyileHHda NpPH NOXape B COOTBETCTBHH ¢ MOJOXKEHHAMH pasn. 4
HacTORMHX PeroMenpanuii.
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