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BBeaeHune

Hanbonee 3HauuTeNbHbIM HanpaBiieHMEM OB6ECreYeHnsl MOoXapHOM
6€30MaCcHOCTY 34aHUIN U COOPYXXEHWUN SIBMSIETCS KOMMETEHTHOCTb MHXEHepa Mo
noXxapHoi 6e30MacHOCTM B YMEHWM MpaBWIbHO OLIEHWBATb COOTBETCTBUE
OFHECTOMKOCTU MPOEKTUPYEMOrO, CTPOSILLErOCs, PEKOHCTPYMPYEMOrO 3AaHus
NPOTMBOMOXAPHLIM TPEGOBAHWUSIM CTPOUTESIbHBIX HOPM M MPaBWJI, NOJb3YsICb He
TONMbKO CMPaBOYHbIMW AQHHBIMU O (aKTUYECKUX MNpeaenax OrHeCTOMKOCTM
CTPOUTENbHBIX KOHCTPYKLMIM, HO U C MOMOLLbIO pacyeTHbIX MeToaoB. bonee Toro
cneuuManuct B 0bnacT  noXapHoii  6e30macHOCTW,  AO/KEH  YMeTb
NPOrHO3MPOBaTL OMEPATVBHYO 06CTAHOBKY M TOYHO 3HaTb Kak MOBEAET cebs Ta
WK MHAs KOHCTPYKLIMS B YCITOBMSIX MoXKapa.

B cBA3W C BbllECKasaHHbIM LENblo KypcoBoi paboTbl SBNSIETCS
NnpoBepka COOTBETCTBUSI (DAKTUUECKOW CTEMEHU OFHECTOMKOCTM 3A4aHWUA U ero
KOHCTPYKLIWIA NMPOTUBOMOXAPHLIM ~ TPEBOBAHWAM  HOPMAaTUBHO-MPABOBOW
[IOKyMeHTaLmu M paspaboTka TEXHUYECKUX PpELUEHWA MO  MOBbLILEHUIO
OFHECTOMKOCTU CTPOUTESNIbHBIX KOHCTPYKLIWIA.

1. O6wme TpeboBaHMSA K BbIMOJIHEHUIO KYPCOBOI pa6oTbl

1.1. TpeboBaHuns K KypcoBou pabore

KypcoBasi paboTa sBNsieTCS OAHOM M3 BaXkKHeMwux ¢opM yyebHoro
npouecca, KOTopas BbIMOHSAETCS B COOTBETCTBUM C Y4YebHbIMM MNaaHaMu wm
HanpasfieHa NpemMMyLLeCTBEHHO Ha NPaKTUYECKYHO NOArOTOBKY.

0O6bbeM KypcoBoi paboTbl — 25-30 CTpaHWL, NeYyaTHOro TeKCTa W
rpaduyeckom YacT CKOMNOHOBaHHOM B (popMaTe A4, BbINOSIHEHHOrO Yepes 1,5
MEXCTPOYHbIX WHTepBana. PaboTy cwmBalOT B ManKy-CKOPOCWIMBATENb WU
nepenseTatoT.

1.2 CTpyKTYpa 1 COAEPIKAHMNE KYPCOBOU PaboTsi

CTpyKTypa KypcoBoW paboTbl AO/KHA CrNocoBCTBOBATb PACKPLITUIO
3a1aHHOWM TeMbl U BbITb aHaNorMyHa CTPYKType AWUIJIOMHOW paboTbl: UMETb
TUTYMbHBIA NNCT, COAEpXKaHWe, BBEAEHWE, OCHOBHYK 4acCTb, BbIBOAbI, CMMCOK
IMTepaTypbl ¥ MPUIOXKEHWS.

KypcoBasi paboTa COCTOMT W3 Clegylolmx  vacTeii: BeepeHue.
TeopeTnyeckas Yactb, PacuetHas yactb, Cnncok nutepaTtypbl.

Bo BBeAEHMM YKa3bIBAKOT LIESIM M 3a4a4m KypcoBo paboTbl. OnucbiBaloT
OCHOBHbIE MOMIOXEHNS COBPEMEHHBIX METOAOB PELUEHUSI OFHECTOMKOCTU 34aHuWiM
N COOPY>KEHUM.

B TeopeTuyeckoi 4acTu KypcoBoW paboTbl ANs NPaBWUIbHOrO OTBETA
Ha BOMpPOCbl CTYAEHTY HEO6X0ANMO BHaYane n3y4nTb OCHOBHYIO nuTepaTtypy [1,2]

Mo AaHHOW AnCUMNIMHE.
PacueTHasi 4acTb KypCOBOW paboTbl COAEPXKUT CEeaYIOLLME MYHKTbI:



1. XapaKTepucTuka 34aHns U KOHCTPYKLMK

1.1. KpaTkas xapaktepucTuka 3aaHus

HasHaueHvne 3[aHus,  KONMMYECTBO 3TaXel, M/owab MoXapHOro
oTCeKa, OnMcaHMe KOHCTPYKTUBHOM CXeMbl 3aHusl.

1.2. KpaTkas xapakTepucTnka KOHCTPYKLMMA.

CxeMbl Harpy>xeHusl, Hanbonee Harpy>XeHHble CeYEHUS1 KOHCTPYKLMI C
YKa3aHMeM pa3MepoB, XapaKTepUCTUKM apMaTypbl U 6eTOHa, HOopMaTMBHas
Harpy3ka (nnvTa, purenb, KOSIOHHA)

2. Onpegenexune akTnyecknx npeaenos OrHECTOMKOCTH
Kene306eTOHHbIX KOHCTPYKLUMKN pacyeTHbIM METOAOM

2.1 PacyeT Hecyluei cnocobHOCTY NaHenu nepekpbiTus (MnTbl)

2.2. PacyeT OrHeCTOMKOCTM MaHenu nepexkpbiTus (NanTbl)

2.3. PacyeT Hecyllein cnocobHOCTM KOMTOHHBI

2.4. PacyeT OrHecTOMKOCTU KOJIOHHbI

3. TexHnyeckast 3KCnepTM3a CTPOUTENbHBIX KOHCTPYKLIMIA

4. Pa3paboTka NpeasioKeHW No MNOBbILUEHUIO OrHECTOMKOCTH
KOHCTPYKLIMIA.

Cnncok  MCnosb3yemMon NUTepaTypbl [O/MKEH ObiTb COCTaBleH B
COOTBETCTBMM C YCTaHOBMEHHbIMM TpeboBaHusiMu. Ecnn B pabote umeroTcs
NPUIOXEHNs, OHW OQOPMASIOTCS Ha OTAENbHbIX JUCTax, U UX cnegyeT
NpoHymMepoBaTb.

2. MeToaMueckme pekoMeHAaLMM No BbINOJIHEHUIO KYPCOBO# paboThl

2.1. 3ah4aHmne n ncxoqHble gaHHbIE
MepBasi 4YacTb KypcoBOW paboTbl COCTOUT M3 OTBETOB Ha BOMPOCHI U
BbINOJIHAETCS MO BapuaHTy, HOMep KOTOporo BblbupaeTcs us npun. 1 Tabnuupl
1.1 u coBnagaeT c nocneaHeir W npeanocneaHei umdpon yyebHoro wndpa
CTyAeHTa.

McxoaHble OaHHbIE BapyvaHTa ANs KPATKOW  XapaKTEpUCTUKU 3[4aHus,
CTyaeHTbl Bcex OpM 06y4yeHust BblbupatoT M3 nmpun. 1 Tabnuubl 1.2 no
nocneaHen undpe 3a4eTku.

Mopsaok BbIGOpa MCXOAHBLIX AAHHBIX PacHeTHOM  YacTu  KypCOBOWM
paboTbl ANs CTyAEHTOB QYHOrO OBy4YeHust onpeaensitoT HOMep BapuaHTa Mo
nopsiAkoBOMYy HoMepy hamMuiMmn B CIMCKE rpynnbl UM MO BapvaHTy BblAAHHbIM
npenoaasatenem (Mpun. 2 1abn. 2.1-2.3) [Ans cTyAeHTOB 3a04HOr0 0bydeHus
onpeaensitoT HOMEp BapuaHTa onpeaenstoT Mo NocneaHnM ABYM Undpam Homepa
3a4eTHOMN kHwKkM (Mpwun. 2 Tabn. 2.1-2.3)

2.2. Merognyeckue peKoMergaLmm 1o BbIlIOJIHEHUIO PACYETHON YacTu
KypcoBovi paboTsl
B pacyeTHOM YacTv KypCoBOM paboTbl CTYAEHT AO/HKEH BbIMOSIHWTL CrieaytoLlee:



1. OnpepenuTb BeIMYMHBI (I'ITp) M (Ig) ANsi OCHOBHBIX KOHCTPYKLIMiA

3paHus (NnvTa, purenb, KOMIOHHA)

2. OnpeaenuTb C MOMOLLbIO pacveTHOro MeToAa dakTUYeckuid npeaen
OFHECTOMKOCTU AN 3aaHHON >ene306eTOHHOM KOHCTPYKUMWM U CPaBHUTb C
pesynbTaTtamu.

3. MposepuTb yciosus noxapHoit 6esonacHocty (Mg > M), (Ip<
|,) Ans xenesoB6eToHHbIX KOHCTPYKLMI, OnpeaenuTb (akTudeckyio creneHb

OrHECTOMKOCTY 3AaHWS, MPOBEPUTL YCIIOBME 6e30NacHoCTH (Op=0yp) m

caenaTtb BbIBOA O HEOHGXOAMMOCTM MOBbLILIEHWS] OFTHECTOMKOCTM XKENe306€TOHHbIX
KOHCTPYKLIMIA.
rae My - (bakTUyecKkni Npeaen orHeCToMKoCTH, Y;

Mep - TpebyeMbIil Npeen OrHeCcToMKOCTH, Y;

ly - (hakTnyecknit npegen  pacnpocTpaHeHUs OrHA MO CTPOUTESTbHOW
KOHCTPYKLIMK, CM;
In - [OMNyCTUMbIA Npeaen pacnpoCTPaHEHMSt OFHA MO CTPOWUTENbHOM

KOHCTPYKLMK, CM.
(Oq), OTp) — (bakTnUeckas 1 Tpebyemas CTerneHb OrHECTOMKOCTM 34aHus

4. Mocne pacyeTa BCEX BEMMYMH 3anonHuTb Tabnuuy 1. dkcneptusa
CTPOUTENbHBIX KOHCTPYKLIMIA

Tabnuual
DKCNEpTM3a CTPOUTENbHBLIX KOHCTPYKLIMI
TpebyeMblit .
HavnmMeHoBa npeaen ®aktnuecknin| Ccbinka |Boisop
N Hue orHe- Ccbinika Ha  [Npeaen orHe-|{Ha HOpMbl | (+/-)
n/n |KOHCTPYKLUM cTolikocTy, HOPMBbI CTOMKOCTH,
n Mo
I-ITp
MNnuta
KonoHHa
3 |Purenb

5. PaspaboTaTtb TEXHUYECKMNE peLleHns 1 NPEeASIOKEHNS MO NOBbILEHWIO
OFHECTOMKOCTM XeNe306eTOHHbIX KOHCTPYKLUMIA (MpY HEO6X0ANMOCTH).



3. MeTtoauka pacueTta npeaenos OrHecToOMKOCTH
ene306eTOHHO KOHCTPYKUUKU

3.1 Obiyme nonoxexHns

Kak npaBuno, npeagen OrHeCTOMKOCTU XXene306€TOHHON KOHCTPYKLMK
[OCTUraeTcs B pesynbTaTe NnoTepu ero Hecyleln cnocobHocTn (0bpyLueHus) 3a
CYET CHWXKEHWUS NPOYHOCTU (TEMNEepaTyPHON MOM3y4ecTu) apMaTypHOW CTanu u
6eToHa nMpu HarpeeaHuW - AOCTMXXEHWUS NEPBOrO NpeAesibHOro COCTOSIHWUS MO
OrHEeCTOMKOCTM, /b0 BcneacTsue noTepu  (yTpaTbl) TeMIOU30IMpyloLLEen
CnocobHOCTH (NpOrpeBa KOHCTPYKLMM BhiLLE AOMYCTUMOI TeMNepaTyphbl) - BTOpoe
npeaesnibHoe COCTOsIHME KOHCTPYKLMM MO OFHECTOMKOCTY, @ Takxke B pesyfbTate
notepu (yTpaTbl) CMJIOWHOCTM  (LENOCTHOCTM, M/IOTHOCTM  OrpaxzatoLlen
KOHCTPYKUMIA - TPeTbe NpeAeNibHOe COCTOSIHWE KOHCTPYKLUMK MO OrHECTOMKOCTY.

Ona  caMOHecywMX W HECYLMX >KeNe3006ETOHHbIX KOHCTPYKLMIA
(KOHCTPYKUMI HApYXXHbIX CTEH, MAUT NOKPbITUS, 6a5oK, hepM, KOMOHH) npeaesbl
OFHECTOMKOCTM OMNpefensioT No noTepe Hecyllel CnocobHOCTU.

Mpu onpepeneHWy  MpefenoB  OrHECTOMKOCTM  CTPOUTESNbHbIX
KOHCTPYKUMiA B 06LeM c/lyyae HeobxoaMMO pelwnTb ABE YacTu 3ajauu:
TEMNOTEXHNYECKYI0 U CTaTUYecKyto. TemnnoTexHnyeckass 4acTb WMMEET Lenbio
onpeaenuTb BpPeMs [AOCTWDKEHWS KPUTMYECKON TeMmnepaTypbl MO CeYeHuio
KOHCTPYKUMWM BO BpeMsi BO3LEMCTBUS Ha Hee CTaHAApTHOrO TemnepaTypHOro
pexuma, CTaTMyeckasi USMeHeHNe HecyLlei CnocoBbHOCTM (NMPOYHOCTU) HarpeTon
KOHCTPYKUMW C YYETOM U3MEHEHWs CBOMCTB BETOHA M apMaTypbl MpW BbICOKMX
TeMmnepaTtypax.

B cTaTuyeckon YacTu BblUMCNISIOT U3MEHEHWE Hecylleid CnocobHoCTH
(MPOYHOCTM) HarpeToil KOHCTPYKUMU C YYETOM WM3MEHEHUs| CBOWCTB GeToHa U
apMaTypbl MpU BbICOKMX TeMmrepaTypax. 3aTeM CTposT rpaduk W3MeHeHus
HecyLLen cnocobHOCTM KOHCTPYKLUMM BO BpeMeHU. BpeMsi HarpeBa KOHCTpyKLUWH,
MO WCTEYEHWE KOTOpPOro Hecylass CrocOOHOCTb CHU3UTCA [0 BeNUYMHbI
HOpMaTMBHOM (pabouelt) Harpysku, SIBASIETCS NPEAESIOM ee OrHECTOMKOCTH, T. €.
koraa 6yaeT AOCTUrHYTO PaBEHCTBO:

Nt (Mp) = Np (Mp), (3.1)
roe Ni (Mp) - Hecywas cnocobHocTb (0T u3rnbatoero MoMeHTa - As

U3rnbaemMom KOHCTPYKLUMIN) KOHCTPYKUMIA Npu HarpeBaHuy, H (H'M);
Np (Mp) - npononbHoe ycunue (U3rnbaiolmii MOMEHT) OT HOPMATUBHOM

Harpy3ku, H (H'm).

BbinonHeHue ycnosus (3.1) nsobpaxeHo Ha rpaduke (puc.3.1)
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PucyHok 3.1 N3obpaxkeHne npuHUMna onpegenexHns npegena
OFHECTOMKOCTW KOHCTPYKLUUIA MO NEPBOMY NpeAenbHOMY COCTOSIHUIO
HacTynneHus npeaena orHeCTOMKOCTU HeCyLLel KOHCTPYKLMK

3.3.1 OcobeHHOCTY peluerns TEMIOTEXHUYECKOH

(Teriogpusnyeckori) 3a4a4n OrHECTONKOCTU XKEIE300ETOHHbIX
KOHCTPYKUMI

B VHXEHEepHOW TMpaKTUKE MOJMb3YHOTCS  YMPOLUEHHOV METOAMKOW
pacueta, pa3paboTaHHOM Ha OCHOBe ypaBHeHus ®Dypbe, MnosyyeHHoe A. WU.
SlkoBneBbIM ANs MOSyorpaHUYEHHOro Tena, Ans onpeaeneHus TemnepaTypbl B
MOCKUX KOHCTPYKLMSIX KOHEYHOW TOMWMHbL. Tak TemnepaTypa apMaTypsl,
pacronoXeHHoW y 060rpeBaeMoi MOBEPXHOCTYM MIIOCKMX CMTOLUHBIX KOHCTPYKLMIA
(NAMT NepekpbITUIA, CTEHOBBIX NaHenei), MoXeT bbITb paccunTaHa no dopmyne:

a+Kq-d

t, = 1250 — (1250 — t,.,)erfTi“p (3.2)

roe ty - HavanbHas TemMnepaTypa KOHCTPYKUMM A0 noXxapa

(ty =20 9C);

K - koadduumneHT, 3aBucAWMU OT O06BEMHOW Macchl (cpeaHen
nnotHocTn) 6etoHa (Tabn. 2.12 npun. 2);

a - paccTosiHue OT 0borpeBaeMoii NMOBEPXHOCTU KOHCTPYKUMKM A0 OCH

apMaTypHOro CTepXHs (HeCyLlero), M pUCYHOK 3.4;
K1- koacbduLmeHT, 3aBucALLMI OT 06beMHOIN Macchl 6eToHa (Tabn. 2.13



npun. 2)

T - BpeMms, C;

app - NpVBe/ieHHoe (c yyeToM BnaXkHOCTW) 3Ha4YeHME KO3(PUUMEHTA
TEMNepPaTyponpoBOAHOCTM 6ETOHa, M2/C, onpeaensioT no gopmyne:

- Atem
Ared = (¢, +504Wp)p0” (3.3)

roe Kt - 3HayeHune KoadhduuMeHTa TeMnoNpPoBOAHOCTM 6eToHa npu
Temnepatype 450 OC (tabn. 2.6 npun. 2), Br/M'K;
Ct - 3HayeHuWe yaenbHo TennoemkocTn 6eToHa npu Temnepatype 450

OC (Tabn. 2.6 npun. 2), Ix/krK;
W, - HauyanbHoe Bnarocosepxanue 6eToHa, %;

Po - 06beEMHas Macca (cpeaHss MIOTHOCTb) 6eToHa, Kkr/m3.
Ecnun n3BecTHa BenMUMHa KpUTUYeCKoi TeMnepatypbl apMaTypbl (ter),

TO Mpefen OrHeCTOMKOCTM KOHCTPYKUMM MOXKHO OMpeaenuTb, WCMosb3ys
¢dopmyny (4.2). [insg 3TOro B Ha4yane BblYUCASAIOT BENNUNHY (DYHKUNN:

_ 1250—t,;
erfX = TZ50-ts (3.4)
rae erf X - dyHKuma ownbok Mayca (Kpamna);
X - aprymeHT dyHkuuu (3.4), onpegensiot no gopmyne:
K+a+K1-d
__
X = e (3.5)
3atem no Tabnuue 2.11 npunoxxeHus 2 onpeaensioT BENNUYNHY
aprymenTa X. [lanee BblMUCNAIOT BpeMsi Nporpesa apMaTtypbl 40 (t,; ),
ncnonb3ys dopmyny (3.5) B Buge:
a+K1 -d
T = W (3.6)

310 Bpems (T) n saensetcs (I'Iq)) CTPOUTENBHOM KOHCTPYKUMM. PelueHve
anddepeHumanbHOro ypasHeHust Oypbe, NosydeHHoe A pacdeTa TemnepaTyp
B HEOTPaHWYEHHOMN MacTuHe, 06orpeBaeMoii C ABYX CTOPOH (CMMMETpUYHast
3ajaya), MOXHO MCNOMb30BaTb A/ OnpefesnieHns Temnepatyp B MIOCKUX
KOHCTPYKUMSIX NPU ABYXCTOPOHHEM 060rpeBe 310 peLueHme nUMeeT BUA:

tyr = 1250 — (1250 — t,,) |erf 2\/_+ erf 2J_ -1 (3.7)

rae tyT- TemnepaTypa B pacyeTHON TOYKe MO TOMLWMHE MIACTWHbI Ha
X



3aaHHbI MOMeHT  BpeMenu (T), OC;

Xi
raed=1- 056+K [dreq '
roe Xj - pacctosHue OT LeHTpa MAacTUHbI A0 PacyeTHON TOYKM Mo
TONLLUMHE MNACTUHBI, M;
O - TOMWMHA NNACTUHBI, M;

T - Bpems, C;
Fo- KpuTEpuii ®ypbe, BblunciseM no hopmyne:
Fp=—"m" (3.8)
(0,56+K . [ay, )

®opmyna (2.7) MoxeT npuMeHsTbCst 6e3 cylecTBeHHOI norpewHocTy npu (Fq

<0,32). Mpu 6Gonblwwmx 3HaueHusix (Fgy) pacyeTHasi TemmepaTypa HauyvHaeT

3HAUYUTENBHO NpeBbIATh (aKTUYECKYHo.
MpaBas yacTb BblpaxeHus (2.7):

[erf R + erf

roe 6 - oTHocuTenbHas VI36bITO'-IHaFI TemnepaTypa.
C yyeToM BblpaxeHus (3.9) cdopmyny (3.7) MOXHO 3anucaTb B BUAE:
t, T =1250(1250 — t,)8. (3.10)

—-1|=6 (3.9)

WHorma npu pacyeTax nMpeaenoB OFHECTOMKOCTM KOHCTPYKUMiA BbliBaeT
HeobXoAUMO BLIUMC/IUTL TeMMepaTypy B CepeavHe TOMWMHbI KOHCTPYKLUMK

(NAWTBI, KONOHHBI), T. €. Npu ycnosuu (X; = 0); Toraa (§= 1), a oTHoCKTENbHaN
TemnepaTtypa B LeHTpe:

[Zerf—— 1] (3.11)

T. €. (0 =¢ (Fg)). B npunoxeHnun 2 (Tabnuua 2.8) npuseseHbl 3Ha4eHusl (QL,) B

3aBucumocTn oT (Fg/4). Kpome Toro, BenuuumHy (6) MOXHO onpeaenuTb no
Homorpamme (puc. 3.2).
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Puc. 3.2. HoMorpamMma ans onpefeneHns 0THoCUTeNbHol TemnepaTypbl (0) B
3aBUCUMOCTU OT KpuTepus ®ypbe (Fg) 1M BEINUKHDI (&)

1-F5=0,005 2-Fy=0,01; 3-F5=0,02; 4-Fy=0,03; 5-Fy=0,04
6-Fy=0,06,7-Fy=0,08 8-Fy=0,1 9-Fy=0,15; 10-Fy=0,2;
11-Fy;=0,3;, 12-F5=04; 13-F5=0,6; 14-Fy=0,8;, 15-Fy = 1,0;
16 -Fo=1,5

Mpun nporpese KOMOHH, 6aMoK, 3NEMEHTOB hepM U APYruX CTEPXKHEBBIX
KOHCTPYKLIMIA, 060rpeBaeMbix Mpu Moxape C TPex M YeTbipex CTOpPOH, WMeeT
MEecTo [AByXMepHoe TemnepaTypHoe none. Ecim  nonepedyHoe cedyeHue
KOHCTPYKLUMM UMeeT (hopMy NpsIMOYro/ibHMKa UK Kpyra, TO pacyeT TemMnepaTyp
B 3TUX CNyYasiX MOXKET BbITb C JOCTATOUHOM TOUHOCTBIO NPOU3BEAEH MNP MOMOLLN
W3BECTHOrO B TEOPUM TEMIONPOBOAHOCTU COOTHOLIEHUS OTHOCWTENbBHBIX

Temnepatyp [3]:

tB_tx,yT _ tB—th . tB_ty T (3 12)

tp—ty tp—ty tp—ty

rAe t,, T - TemnepaTypa AsyxMepHoro nons, C;
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t,T U t, T - TEeMNepaTypa OAHOMepHbIX noneit, °C;
tg - UBMEHEHWE TeMMNepaTypbl NpY CTaHAAPTHOM pexxuMe noxapa, OC [4]:

tg = 345lg (0.133 7 + 1) + t, (3.13)

rae t - Bpems, C.
M3 cooTHoweHuns (3.12) HaxoamMm:
(tp—tx T)(tp—ty T)

tp—ty

tyyT =t — (3.14)

Ecnu  HeobxoauMO HalTM TeMnepaTypy B MPSIMOYrOflbHOM CeYeHWM,
oborpeBaeMOM CO BCeX CTOPOH, cnegyeT y4yeCTb, YTO TemnepaTypa ero
obpasyeTcss B pe3ynbTaTe HaNOXEHUs MOfeld nNpU  NepeceyeHnn  AByX
HEOrpaHNYeHHbIX MNacTvH TonwmHol (O, M 8y) [3]. B 3Tom cnyuae (ty) v (ty)
HaxoaaT no gopmyne (3.10).

Ecnn Heobxogumo onpegenuTb TemnepaTypy B 6anke WM KOMOHHeE,
oborpeBaeMbIx C TPeX CTOPOH, 3HaueHus (ty) Haxoaum no dopmyne (3.7), a (ty)
no gopmyne (3.2).

[ins KOHCTPYKUMI, paboTatolmX Ha CKaTWe, BBEAEHO AOMYLUEHWE, YTO UX
npeaenbHoOe COCTOsSIHME MO OFHEeCTOMKOCTM HacTymuT Toraa, Koraa pasMep
paboToCcnocobHOro nomnepeYyHoro cevyeHmst 6ETOHHOM YacTy KOHCTPYKUMK "sapo”
MOMepeYHOro CeYEHNsl YMEHbLIUTCS 10 KPUTUYECKON BENUYMHBI. B 3TOM criyyae
NnosBNSETCS HeObX0AMMOCTb OMpefenuTb TOJMMHY CrnoeB 6eTOHa, MpOrpeTbiX
Bble (tpcr). MpoYHOCTL 6ETOHa 3TWX CNOEB MPUHMMAOT PaBHOM HYIMIO, a B

"aape" nonepevyHoro ceyeHus - - Ha4anbHOMYy COMPOTUMBAEHNIO 6ETOHa CKaTUIo
(no Harpesa). TonwuHy cnos 6eToHa, nporpetoro Bhbille (ther), ONpeaensoT

ncxoas u3 ypasHenus (3.2) npwm:

y=13,;d=0;
6, = (2X - VT—K) - Jan, (3.15)
rae X - aprymMeHT gyHkuum Maycca:
K- /anp+5ty
= Tnp"f (3.16)

X - aprymeHT dyHKumn aycca onpegensioT no Tabnuue 2.11 npunoxexuns 2 npu
3HaYeHUN PyHKUMK:

1250—tper
1250—ty

erf X = (3.17)
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roe tyor - KpuTHyeckas Temnepatypa 6etoHa (onpegenstoT no Tab6n.

2.7) npun. 2 B 3aBUCMMOCTM OT OTHOLLEHUSI BEMMYMHBI HECYLLIEN CMOCOBHOCTM
KOJOHHbI 10 HarpeBa K HOpMaTUBHOI Harpyske), OC.

Mpu oborpeBe KOHCTPYKUMM (KOMOHHbI) C 4-X CTOPOH LWMpuHYy "sgpa"

rnonepeyHoro ceuvennsi (byy) OnpesensloT Ha 3afaHHbI MOMEHT BpPeMeHM Mo

¢dopmyne, nonyyeHHol 13 BbipaxeHus (3.7):
8, =2(05 by + K [ay,) (1 - &) (3.18)

rae by- LWWMPUHA KOMOHHbI, M;
&, - ko3hpuuneHT (onpepensitoT no  Homorpamme, (cm. puc.  3.2),
3aBUCSLLMIA OT BEIMUMHBI OTHOCUTENBHOMN TemnepaTypsl (6,) U kpuTepust dypbe

(Fox):

1250—t, (tg=tper)-(ts=tw)

0, = ;
x 1250—ty  (ty—ty=oT)(1250-tg) ’

(3.19)

roe ty—oT - Temnepatypa B LEHTPe sApa MOMEPeYHOro CeyeHus

KOHCTPYKLIMK Yepe3 BpeMsa OT Hadana oborpesa, °C, onpeaensatoT no dopmyne
(3.10), B BUge:

ty—oT = 1250 — (1250 — t;)) - 6, (3.20)

rae 6, - OTHOCUTENbHas TemnepaTtypa B LIEHTPE MOMepeyHoro ceveHmns
KOHCTpYKUMW; onpeaensioT (no tabn. 2.8 npun. 2) B 3aBucumoctu ot (Fp/4);

a,r

F =
(0,50, +K,fa,)’

ox

(3.21)

BTopolt pasmep "sapa" nonepeyHoro ceveHus bty onpeaensioT Ha
3aflaHHbIli MOMEHT BpeMeHU Nno GhopMysie, NosTy4eHHOW 13 ypaBHeHust (3.7):

b, = (05 by + K Jag,) - (1= §,) (3.22)

roe by, - koaduuMeHT (OMNpeaensioT no HoMorpamMe, CM. puc. 3.2),
3aBUCSLLMIA OT BENNYMHBI (by,) U (Foy)

12



_ 1250-t, (ts—tper)-(ts—ty)
y 1250—ty  (tg—tyx=o7)(1250—tg)

(3.23)

roe ty—oT TemnepaTypa B UeHTpe "agpa" MnonepeyHoro ceyeHus

KOHCTPYKUMK yepe3 BpeMs oborpesa, OC; onpeaensitot no dopmyne (3.10) B
Buge:
ty=oT = 1250 — (1250 —ty) - 6, (3.24)

rae - 6, OTHocUTeNbHas TeMnepaTtypa B LEHTPE MOMepeyHoro ceveHms
KOHCTpyKUmMu; onpeaenstoT (no tabn. 2.8 npun. 2) B 3aBUCMMOCTH OT (Foy/4):

a
F, = "P
oy 2
(0.5b, +K.[a,) 525

EciM  KOHCTPYKUMS — MPSIMOYrOfIbHOrO  MOMEPEYHOr0  CEeYEHMs
0b0orpeBaeTcs C Tpex CTOPOH, TO TOJLMHY C/losi 6eTOHa, MPOrPeToro ¢ OAHOW
CTOpOHbI, onpeaensitoT no dopmyne (3.15): bty = (2Xvt-K) /a,-,p)

roe X - apryMeHT dyHKumMm Faycca, ee onpeaenstoT no gopmyne:

__ 1250-tg (ts—tper) (ts—ty)
erf X = 1250—ty = (tg—tx=oT)"(1250—tg) (326)
TemnepaTypy (t,=oT) onpeaenstot no dopmyne (3.24). LnpuHy (biy)
"sapa" MonepeyHoOro CeYeHUst Ha 3aAaHHbI MOMEHT BPEMEHW OMPEeAEeNsitoT Nno
dopmyne (3.18). ins onpeaeneHus BeNUYMHbI (&X) no HomorpammMe (CM. puc.

3.2), napametp (0,) BblumcnsioT no dopmyne:

1250—tg (tg—tper)-(Es—tw)
1250-ty  (tg—ty=ps )-(1250—tg)

Qx = (3.27)

B cdbopmyne (3.27) BenuumnHa (t,,— h, T) BblUMCNIEHA U3 BbIPAXKEHUS:
+h
ty=nr = 1250 — (1250 — t,)er L ‘/_ (3.28)

3.3.2 OcobeHHOCTH peLieHns CTaTUYECKON (npquocrHon”) 3a4a4m
OrHECTOVIKOCTY f3/151 JKE/IE306ETOHHBIX KOHCTPYKLMH

lNpeacraBneHHas 4acTb METOAMKMU pa3pa60TaHa Ha OCHOBE ypaBHEHUA
CTaTuKM, Ppe3ynbTaTOB HATYPHbIX  OrHEBbIX UCTbITaHWUM CTPOUTENbHbIX
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KOHCTPYKUMA M IKCNEpPUMEHTaNbHbIX  UCCNeaoBaHwi  aecdopMaTUBHO-
MPOYHOCTHBIX XapaKTepuCTUK 6eTOHa M CTanbHOW apMaTypbl MPUMEHUTENBHO K
HarpeBy CTPOWUTENbHbLIX KOHCTPYKUMIA MO CTaHAApTHOMY TeMmnepaTypHOMY
pexumy [4].

3.3.3 Metoguka pacyeta OrHeCTOUKOCTHU U3rMOaEMbIX KOHCTPYKLMI

Mpn paboTe M3rMbaeMblXx KOHCTPYKUMN GETOH ©OKaTOM  30HbI
MOMEPEYHOr0 CEYEHUS! KOHCTPYKLMM BOCMPUHMMAET CXKMMaloLMe ycunus, a
HecylMe apMaTypHble CTEPXXHU B PACTSIHYTOM 30He - pacTArvBatoliMe ycunus,
COOTBETCTBEHHO. Mpu 3TOM COBNOAAETCS PaBEHCTBO BOCMPUHUMAEMbIX YCUINIA
(paBHOBecKe cun: 2P =0).

Mpu HarpeBe KOHCTPYKUMM COMPOTMBIIEHME apMaTypHOM CTanu
PaCTSXKEHMIO  YMeHbluaeTcs.  ApMaTypa  MpeTeprneBaeT  MacTuyeckue
fedopMaummn nNonsyyectv, YTO MPUBOAUT K PacKpbITUIO TpeWwMH B 6eToHe
PacTSHYTOW 30Hbl W, COOTBETCTBEHHO, YMEHbLLEHWIO BbICOTbI (Xt) CKaTOM 30HbI

KOHCTPyKUMKM (Npu 3TOM BBOAMTCS AONYLUEHWE, YTO COMpOTMBAEHMe 6eToHa
OKaTUIO B 3TOM 30HE paBHO HayalbHOMY W He MEeHSIeTCS Mpu Harpeee, a
MeHseTCA Xt).

Mpenen OrHECTOMKOCTM CTATWYECKU OMpeaesMMbIX  U3rnbaembix
KOHCTPYKUMIA HAcTyraeT B pe3y/bTaTe MporpeBa Hecylleid apMmaTypbl B
PacTSHYTOM 30He KOHCTPYKUMM [0 KpuUTUYeckoit TemnepaTypbl (tger) W
obpa3oBaHus MIacTUYECKOro LWapHMpa B CepeavHe MposieTa KOHCTPYKUMM,
XapaKTepu3ylolero yTpaTy ee Hecylieil cnocobHocTu. [lo3ToMy pelueHue
CTaTUYeCcKoW YacTu 3aAa4m OrHECTOMKOCTU CBOAMUTCS K ONpeAeneHuto BeTMUMHbI
(tscr)-

Mpu 3ToM BennumnHy (tger) onpeasensioT no CnpaBoYHbIM AaHHLIM
(Tabn. 2.10 npun. 2) B 3aBUCMMOCTU OT 3HadeHus KoadMLUMEHTa N3MEHEHUS
MPOYHOCTN CTaNM (Ysicr), COOTBETCTBYIOLIENO BeMUMHE (tgcr). BenmumHa (vgicr)

XapaKTepW3yeT MOMEHT CHUXEHUS COMPOTUBIEHNUS apMaTypHoii ctanu (Rgyter),

HarpeTon A0 KPUTUYECKON TEMNEPATYpbI, [0 BEIMUMHBI paboUero HanpsiKeHus B
apmatype (cg) OT HOPMaTMBHOW Harpy3ku Ha KOHCTpyKuumto. [MosTomy npw

KpUTWUYECKOl TemnepaType apMaTypbl CrpaBeanmBo paBeHCTBO (Rgytcr = (o).
3710 no3sonseTr B opMyny pacdeTta ( Yster ) BMecTo BennyuHbl  (Rgtcr)
NOACTaBNATb (og):

Rsuter _ 9

Vter = Rey — Ruy (3.29)

roe Rgy, - pacyeTHoOe CONpoTVB/IEHWE CTanw No npeaeny npoyHocty, [Ma [5].
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PaccMOTpUM  OCOGEHHOCTM METOAMKWM PELIEHWSI  CTATUYECKOW 3afauu
OrHECTOMKOCTM  ANS  M/IOCKOM  M3rnbaemMor  KOHCTpykumu. Ee  Hecywas
crnocobHocTb (M¢) B NpeAenbHOM paBHOBECUM cun ByeT paBHa

Me=Npe-Zot = Rou "bxe (ho —0,5%: ) (3.30)

roe Npt - Hecywas crnocobHOCTb GEeTOHHOM YacTu CKaToW 30HbI
MOMNepeYHOro CeYeHnst KOHCTpyKuum, H;

Zpt - NNevo BHYTPeHHei napbl CUA OT CEepeAuHbl CKaTOW 30Hbl
nonepeyHoro CeYeHMs KOHCTPYKLMK [0 OCK;

b - wupuHa KOHCTPYKUMK (CKaTOW 30HbI), M;

Xt - BbICOTa CKaToW 30HbI MOMEPEYHOr0 CEYEHNS! KOHCTPYKLIMK, M;

@) hoI_ Be—
e s — . — . — o, ‘As
M, L —————— — G

Y TR

8889 BP® W:[]IV
W

%

qul?
M, =&
n 8

As

Puc 3.3 Cxema pacripefieneHust yCunuvii B MOMEpPeYHOM CEYEHUM MI0CKOCTU
KOHCTPYKUMK, paboTaroluei Ha nsrmb:
a — NPOAOSIbHLIN pa3pes; 6 — NonepeYHblit pa3pes; B — CXEMa HanpsXKeHus!

ho - pabouas (nonesHas) BbiCOTa MOMNEPEUHOrO CEYEHUSI KOHCTPYKLIMM
(paccTosiHMe OT OCM PacTAHYTOM apMaTypbl A0 BEPXHEN MPaHWULbl CKaTOW 30HbI
MonepeyYHoOro CEYEHNs KOHCTPYKUMK), M;

Rpy - pacueTHoe conpoTusieHne 6eToHa oxaTuto, Ma:

Rou=Ron/¥p (3.31)
rae Rpp - HOPMaTMBHOE COMPOTUBMEHME (MPU3MEHHAs MPOYHOCTb)

6eToHa oceBoMy CxkaTuio (Tabn. 12 [5]), Na;

YVp xoadduumeHT HagexHocTu no 6eToHy y,= 0.83 [5]).
B ycnoBusix moxapa KOHCTPYKUMSI paspylumMTcs Mof AeCTBUEM
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usrnbatoero MomeHta (Mp) OT BHELLHe HOpMaTVBHO (pabouyeit) Harpysku Ha
KOHCTPYKLMIO. OTO NMPOM30MAET NPY YMEHbLLEHNM ee Hecylleln cnocobHocTn (Mt)
Ao (Mp), T. e. npn (Mt = Mp) wm (Mg - Mp, = 0).

B pa3BepHyTOM BUAE 3TO 3anULIETCS:

Rou *bXe (ho —0,5% )-My =0 (3.32)

X, = hy — /hg - z;”T'; b (3.33)

YunuTbiBasi paBEHCTBO HECYLLel CNOCOBHOCTM BETOHA CKaTOM 30HbI
M pacTAHYTOM apMaTypbl, B MPEAENbHOM PaBHOBECMM CW HamMpsbkeHue B
apmaType (o) OT BHELLHEN Harpysku onpeaenat no dhopmysne:

oTctoaa

O o ~oul%t (3.34)
AS
roe Ag - cymMMapHas niowagb MOMepeyHOro CeYeHUs apMaTypHbIX
CTEpXXHEN B pacTsiHYTON 30HE MOMEPEYHOro CeYEHUst KOHCTpyKUumMn (Tabn. 2.4,
npun. 2), M2,

3ateM MOXHO BbluMCUTb (Y ster) Mo dopmyne (3.29); (tger) No

Tabn. 2.10 npun. 2 n (I'Id)) - no dopmyne (3.6).
MpM PpeleHun CTaTUYECKOW 3afaynm CeYEHUe MHOTOMyCTOTHBIX
Xene306eToHHbIX NANUT (C MyCTOTaMm, PacnonoXeHHbIMW BAOb A/TMHBI NANTbI) U

HaCTWMOB NPUBOAST K pac4eTHOMY — TaBPOBOMY ceyeHuto (puc. 2.4) . MNpu 3ToMm
BbICOTa OKaTol 30HbI MOXET bbITb paccumTaHa no dopmyne (2.33), ecin ((X¢ <

hf), puc. 2.3).
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PucyHok 3.4  Cxema npueaeHust OpMbl MONEPEYHOIO CEYEHNS
MHOrOMYCTOTHOM NuThI K hopMe TaBpa: a) ucxogHasi popma, 6)
npuBeaeHHas dopma npu (Xe< A 7; B- Npn (Xe> Ay

B Tom cnyyae, ecm (X¢ > hf), To dopmyny ans pacueta (X¢) nonyyatot

u3 paBeHcTBa (3.36), yuwuTbiBalOLWEro pasaeneHve GopMbl OKaToM 30HbI (CM.
puc. 3.3) Ha ABa NPSIMOYrOSIbHUKA.
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Hecyluyto cnocobHOCTb BbIMMCIAIOT N0 (opMyne:

M; = hy(by — Zby)Rpy(ho — 0.5 hy) + Zbyy - x¢ * Rpy - (Rg — 0.5 X;)

(3.35)
OTcropa
Xe = hy — \/hg _ 2[Mn-hf(bf-Riipz)*;zu(ho-0r5hf)] (3.36)
3aTeM onpefensioT Bennundy os npu (Xg<hf) onpegensior no dopmyne:
o, = bf’;f% (3.37)
npu x> hy o, = Roulhyby+Cee=hy] 2 by (3.38)

As

[Hanee no cdopmyne (3.29) BbIMUCASIOT (¥ gtcr), NO Tabn. 2.10 npun. 2 HaxoasT
(tscr), 3aTem onpepenstoT (I'I(b) no d¢opmyne (3.6) u yMHOXalOT Ha
K03(hhMUMEHT, paBHbIi 0.9, yUnTbIBAIOLLNIA BAMSIHUE MYCTOT MAWTLI.

3.3.4 MeToauka pacyeTa OrHECTOMKOCTU CXKaTbIX KOHCTPYKLMM

PacueT npeaenoB OFHECTOMKOCTU OKaTblX 3MEMEHTOB CBS3aH C
onpefeneHWeM  MpeaenbHbiX — YCWAUKA,  KOTOpble  MOryT — BOCMPUHWMATb
HepaBHOMEPHO MPOrpeToe ceveHne 6eToHa U HarpeTasi apMaTypa.

PacueT OrHecCTOMKOCTM LIEHTPaNbHO-CKATbIX KOHCTPYKUMIA  BbIMOMHSIOT MO

M3MeHeHMIo Hecyleli crocobHocTn (N ;) BO BpeMsi Harpesa pabouei yacTu

MoMNepeYyHoOro CEYEHUs KOJTOHHbI (A4pa) 1 pabouelt apMaTypsl. Mpu oborpese ¢
4-X CTOPOH HeCyLLyto CMOCOBHOCTb KOMOHHBI paccumnTbIBaOT No dopmyne:

Nt,‘r = @t (AgRpy + Ry AsYst), (3.39)

Q¢ - K03(DULMEHT NPOAONLHOrO M3rnba KOMOoHHLI (Tabn. 2.5 npun.
2); 3aBucnT ot oTHoweHus (lo/bg);

lo - pacyeTHas AnMHa KOMHHBI, M;
bg - WKpKHa SApa NOMEpEYHOro CEeYEHUst KOMOHHbI, M;  Rpy- pacyeTHoe
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conpoTueneHne 6eToHa okaTuio, onpeaenstoT no ¢opmyne (3.31), Ma;
roe A; — nnowaab sapa cevyeHns

(Ag = b,q'h,q), M2 (3.40)

hg - BbicOTa "sapa" nonepeyHoro ce4eHms KONOHHBI, M;

2
As, — cymMapHas niowaab apMatypsl, M2 Tabn. 2.4. npun. 2), M°.
¥st — KO3 PUUMEHT NPOAONBHOIO M3rnba, yUMTbIBAIOWNI AIMTENBHOCTD
3arpy>kXeHusi U rMbKoCTb KOMOHHbI (MPMHUMAETCS B 3aBUCUMOCTU OT /p/ b, ,

rae /p — pacyeTHas AnMHa KONMOHHbI (Tabn. 2.5 npun.2)
Rgy - pacyeTHoe comnpoTUBIIEHWE apMaTypHON CTanu oxkatuio, lNa, onpeaensioT
no copmyne:

R == (3.41)
Rgn - HOPMaTMBHOE COMPOTUB/IEHWE apMaTypHOM cTanu oxatuio, (Tabn. 19 [5]),

Ma;
Ya = 0,9 - KoapdUUMEHT HaaeXXHOCTN A8 apmaTypbl [6].
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Mpunoxenue 1

Tabnuua 1.1

TeopeTnyeckune Bonpocsl

Ne |1 2 3 4 5 6 7 8 9 0
Bap

1 1; 2; 3; | 4 5 | 6; 7; 8 | 9 | 10;
38|47 |39 |40 |77 | 8 | 94 | 67 | 73 | 38
2 | 11; | 12; | 13; | 14; | 15; | 16; | 17; | 18; | 19; | 20;
26 | 43 | 65 | 78 | 83 | 54 |48 | 37 | 24 | 36
3 21; | 22; | 23; | 24; | 25; | 26; | 27; | 28; | 15; | 14;
42 | 44 | 66 | 79 | 84 | 73 | 65|34 ]| 29| 30
4 |31;(38;39;|19; |41, | 18; | 43; | 35; | 16; | 3;
53 | 84 | 67 | 40 | 85| 42 | 68 | 41 | 45 | 46
5 132,47, |59;|53;|95;|19; | 65, | 77; | 17; | 40;
64 | 85 | 68 | 71 | 86 | 53 | 69 | 36 | 83 | 94
6 |33;|48;|60; |54;|48; | 20; | 66; | 37; | 84; | 46;
75191149 |72 | 86 | 54 |43 | 78 | 91 | 93
7 34; 149; | 61; | 44; | 49; | 6; | 67, | 24; | 85; | 47;
86 | 92 | 50 | 73 | 8 |55 | 75 79|92 | 92
8 | 35;,|50; |62, |55 |50;,| 8 |68;|23;| 86; | 48;
57 |93 | 60 | 74 | 88 | 56 | 82 | 80 | 93 | 91
9 | 36; | 51; | 63; | 56; | 13; | 45; | 22; | 20; | 87; | 58;
58 | 94 | 52 | 75 |1 89 |57 |69 |81 |94 | 90
0 [37;,|52;,|64;|18; | 53; |46; | 59; | 21; | 88; | 19;
65 |1 95|53 |76 |9 |58 |70 |8 ]9 89

lMpumeyanne. Lndpbl B ropusoHTaNIbHOM psily COOTBETCTBYHOT
nocneaHen unudpe 3a4eTHOM KHWXKKWM, @ B BEPTUKANBHOM — MpeanocneaHei
umdpe. Homep BapuaHTa COOTBETCTBEHHO BbIGMpaeTCsl MO KOMOMHALUMKM ABYX
nocnegHunx umdp.

KoHTponbHble BONpoChl:
1. Mepeuvcnute BHEWHWE W BHYTPeHHWe aKTopbl, onpeaensawolwme
noBefieHne CTPOUTESIbHbLIX MaTepUanoB B YC/TOBUSX MoXxapa?
2.  PackpoiiTe CyLHOCTb OCHOBHbIX CBOWCTB, XapaKTepu3yoLMX MOBeAEHWE
CTPOUTENbHBIX MaTeEPUanoB B YC/IOBUAX MoXapa?
3. CeoiicTBa, XapaKTepu3yloliMe MOXapHYK OMacHOCTb  CTPOUTESNbHBIX
mMatepuanoB. [oHATME O (U3MYECKMX, MEXaHUYECKUX W Ternnopuan4eckmx
CBOWCTBax MaTepuanos?
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4. Yrto Takoe U3MKO-XMMUYECKME MpOLECChl, NPUBOASLUME K U3MEHEHUIO
CBOWCTB CTPOUTESbHBIX MaTep1asioB B YCI0BUSX NoXapa?

5. Kakue npouecchl BXOAST B PU3NUECKMIA U XMMUYECKMI npoLecc?

6. V3MeHeHuss  Tennodu3NYECKUX  XapakTepuUCTUK  MpU  HarpeBaHwu
MaTepuana?

7. OnpefeneHve  roployecT,  BOCMJIAMEHSEMOCTH,  PacrnpoCTpPaHeHUs
niaameHu, AbIMOOBpasytolleil CNoCOBHOCTM, TOKCUYHOCTM MPOAYKTOB FOpeHUs.
Knaccngukaums?

8.  loxapHO-TeXHNYEeCKMe XxapaKTepUCTUKN MaTepuasnos?

9. TloHATME O roptYecTy, BOCMIIAMAEMOCTH, PaCNpOCTPaHEHUN MaMEHM,
[bIMO06pa30BaHNM, TOKCUYHOCTY NPOAYKTOB ropeHus?

10. Knaccudukaums CTpouTenbHbLIX MaTepuanoB MO MOXApHOM OMacHOCTM B
cooTBeTCcTBMU C DeaepanbHbiM 3akoHOM N2123-03 «TexXHUUYECKUI pernaMeHT o
TpeboBaHUAX NoXapHoK 6e3omnacHoCcTu» ?

11. Tlo KakMM nokasaTensiM OLEHMBAIOT MOXXAPHYH OMacHOCTb CTPOUTESIbHBLIX
MaTepuanoB U C MOMOLLLID KakuX 3KCMEepUMEHTanbHbIX METOAOB OnpeaensoT
Kaxxablil nokasaTenb (nepeyncnute)?

12. Tlepeuncnvte no NO3uUMSM, B YEM COCTOUT CXOACTBO W B YEM pasnuuuve
METOZOB 3KCNEPUMEHTaIbHOIO OMpesesnieHnsl mokasaTenel NoXapHoM onacHoOCTH
CTPOUTENbHBLIX MaTepuanos?

13. Mepeuuncnute 7 JanTe  XapaKTEPUCTMKY  OCHOBHbIM BUAAM
nopoaoo6pasyomx MMHEPANoB?

14. OcHOBHble BWAbI, MNpOLECCHl MPOM3BOACTBA WM CBOWCTBA KaMeEHHbIX
MaTepuasnos, MPUMEHSIEMbIX B CTPOUTENBLCTBE?

15. OcHoBHble npouecchl 1 0COBEHHOCTM MOBEAEHUS! KaMeHHbIX MaTepuanoB
npu Harpese?

16. MepeuncnuTe no nNo3vuUMaM, B YEM COCTOUT CXOACTBO M B YEM pasnuyuve
WCKYCCTBEHHbIX KaMeHHbIX MaTepuasnoB, U3rOTOBMEHHbLIX HAa OCHOBE runca wu
NOPT/IaHALEMEHTa MO OCHOBHbLIM CBOMCTBaM, MPWMEHEHUIO B CTPOUTENLCTBE,
MoBEAEHUIO B YCII0BUSIX NoXapa (Mpu Harpeee A0 BbICOKMX TemnepaTyp) ?

17. HasoBuTe xapakTepHble O0COBEHHOCTM  MOBEeAEHWSI  OpraHMYecKmx
CTPOMTENbHBLIX MaTepuasnoB B YC/OBUSIX MOXapa; CBOM OTBET MOATBEPAUTE
npumepammn?

18. Tepeuncnute no NO3MUMSM, B YEM COCTOUT CXOACTBO U B YEM pasnuuuve
NnoBeAEeHNS MPUPOAHLIX U UCKYCCTBEHHBIX KaMEHHbIX MaTepuasnoB B YCIOBUSX
noxapa (Npv HarpeBe A0 BbICOKMX TeMnepaTyp); CBOW OTBET MOATBEPAMTE Ha
npuMepax MaTepuanos?

19. TMepeuncnute NO NO3MLUMSAM, B YEM COCTOUT CXOACTBO M B YeM pasnunuve
MeToZa ornpefeneHnsi BOCM/IAMEHSIEMOCTM AEeKOpaTUBHLIX TKaHel U MeToaa
3KCMEPUMEHTASILHOMO ONpeaeneHns rpynmbl TPYAHOrOPOYKX U FOPHOYMX BELLECTB
n matepmanos no NOCT 12.1.044-89?

20. W3MeHeHVMe MexaHU4Yeckux W TeriodU3MYecKMX CBOWCTB KaMEHHbIX
MaTepuasnoB B MPOLECCe HarpeBaHns?
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21. [lpoueccbl gervapataunMm M AUCCOUMALIMM MMHEPANbHbIX COCTaBASOLLMX
KaMeHHbIX MaTepuanos?

22. BnusHve TeMmnepaTypHbiXx AedopMaumin (HanpsbkeHW) Ha MPOYHOCTb
KaMeHHbIX MaTepuanoB. Ha3oBuTe OCHOBHbIE NMPUYNHBI pa3pyLleHns (CHUKEHWS
MPOYHOCTM) MPUPOAHBIX KAMEHHbIX MaTepuanoB B YCIOBUSX noxapa (mpwu
Harpese A0 BbICOKWX TeMMNepaTyp); CBOM OTBET NOATBEPAWTE NpumMepamu ?

23. OcobeHHOCTM BRaronepeHoca W BAUSIHUE (DU3NYECKM U XMMUYECKK
CBSI3aHHOW BOAbl HAa MeXaHW4eckue U Tennopusnyeckme CBOMCTBA KaMEHHbIX
MaTepuanos?

24. CoBMeCTHOE BNMSHWE TenoBnaronepeHoca n MexaHMYecknx Harpy3ok Ha
noBefieHne KaMeHHbIX MaTepuasnos B YCNOBUSAX Noxapa?

25. [epeuncnute nNo NO3MUMSAM, B YeM COCTOUT CXOACTBO M B YeM pasnnyune
NCKYCCTBEHHbIX KaMeHHbIX MaTepuasnioB, U3roToBSIEHHbIX Ha OCHOBE W3BECTU U
rnca: no cnocoby rMosyyYeHusi, OCHOBHbIM CBOWCTBaM, TMPUMEHEHUIO B
CTPOUTENBCTBE, MOBEAEHUIO B YCIOBMUAX Moxapa (Npu HarpeBe A0 BbICOKUX
Temnepartyp)?

26. [epeuncnute No NO3ULUAM, B YEM COCTOMT CXOACTBO M B YEM pasnnune
noBeAeHNs 3BECTHSIKA M rpaHMTa B YCIOBMSX Noxkapa (Npv Harpeee A0 BbICOKUX
Temnepartyp) ?

27. CnoMoLLbio Kaknx SKCepUMeHTasbHbIX METOA0B MPOU3BOANAT onpeaeneHne
rpynnbl roptoyecTV TBepAablX MaTepuanoB? B uyeM uX CyWHOCTb, CXOACTBO M
pasnuune?

28. CpaBHuTENbHasi OLUEHKa MOBEAEHMS Pas3fINYHbIX BMAOB  KAMEHHbIX
MaTepuanoB B YC/I0BUSIX NoXapa ?

29. [epeuncnnte M NOSICHNUTE OCHOBHbIE MPUYMHBI paspyLlleHns (CHUKEHUS
NPOYHOCTM) UCKYCCTBEHHbIX KaMEHHbIX MaTepuasnioB B YCNOBUSIX noxapa (npu
Harpese A0 BbICOKMX TeMmnepaTyp) ?

30. Yem oTnmyaloTCs KepaMmumueckMe MmaTepuanbl OT APYrMX WMCKYCCTBEHHbIX
KaMEHHbIX MaTepuasioB: MO TEXHOJIONMU M3rOTOBJIEHWS], OCHOBHbIM CBOWCTBaM,
NMPUMEHEHNIO B CTPOUTENBLCTBE, NMOBEAEHUIO B YCNOBUSX Noxapa (npu Harpese
[10 BblCOKMX TeMnepaTyp)? (CBo OTBET NOATBEPANTE Ha NPMMEpPax MaTepuasos).
31. OcHoBHble BWAabl, MNpOLECCHl MPOM3BOACTBA M OCOBEHHOCTM CTPOEHUs
METaNI0B 1 CNIaBOB, NMPUMEHSIEMbIX B CTPOUTENBLCTBE?.

32. OCOBEHHOCTM CTPOEHUS CTanei 1 aloMUHUEBBIX Cr/1aBOB?

33. [llpouecchl, Npoucxoasime B MeTansax M CchnnaBax MpU  HarpesaHuu
onpeaensitowme N3MeHeHNEe MEXaHNYECKUX U TeNNohU3NYECKNX CBOMCTB?

34. OcOBeHHOCTM MOBEAEHUSI TOpPsSYEKATaHOM, XONOAHOTSHYTOM, TEPMUYECKH
YNPOYHEHHOW U NErMpoBaHHOI CTanel B yClIOBUSIX NoXapa?

35. OcobeHHOCTV NoBeaeHWs antOMUHUEBBIX CMJ1aBOB ?

36. [lepeuncnute No NO3MUMSM, B YeM COCTOMUT CXOACTBO M B YeM pasnnyune
YrEePOANCTBLIX CTaNleN U antOMUHMEBLIX CMJIaBOB MO CBOWCTBAM, MPUMEHEHMIO B
CTPOWUTENBCTBE, MOBEAEHUIO B YCIOBMUAX MoXapa (Npu HarpesBe A0 BbICOKMX
Temnepatyp) ?
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37. TMopoabl apeBecuHbl. O6M1acTb NpUMEHEHMS OPEBECUMHBI MU MaTepuanoB Ha
€e OCHOBe B COBPEMEHHOM CTpoMTeNnbCTBe?

38. OcobeHHOCTU PU3NYECKOrO U XMMUYECKOrO CTPOEHNS APEBECUHDI ?

39. BnusiHMe CTpOeHusl ApeBeCUHbl M BHELWHUX (akTopoB Ha usMyeckue,
MexaHuyeckne n Tennoduanyeckme CBoCTBa APEBECHLIX MaTepuanoB?

40. TlloBegeHne [ApeBeCHbIX MaTepuanoB npu HarpeBaHuu. OcobeHHoCTU
TEPMUYECKOr0 N TEPMOOKUCIIUTENBHOMO Pa3foXeHUs ApeBECUHbI?

41. M3MeHeHne MeXaHWYeCKMX XapaKTepuUCTUK ApeBecuHbl MpW HarpeBaHwuu.
BocnnameHeHve, caMOBOCN/IAMEHEHWEe, TOpeHue, T/AeHWe [ApeBeCUHbl U
MaTepuanoB Ha ee OCHoee?

42. T[lapameTpbl, XapakTepusylome MnoXapHyt OrMacHOCTb ApEBECUHbI W
ApeBecHblX MaTtepuanoB. CkopocTb obyrnmeaHms. OcobeHHOCTM npouecca
0byrnuBaHnsa ApeBecuHbI?.

43. [aiiTe onpeaeneHuss MaccoOBOM CKOPOCTM  BbIrOpaHusi, CKOPOCTU
pacnpoCcTpaHeHust NnaMeHn, TensoTbl CropaHus ?

44. TepeuncamTe No MO3vUMAM, B YeM COCTOWUT CXOACTBO M B YEM pasnnuune
METOAa OMpefeneHus OrHesalMTHbIX CBOMCTB  3alUMTHLIX CPeacTB  Ans
apesecuHbl no TOCT 16363— (CT C3B 4686—) 1 MeToaa aKCNEpUMEHTasIbHOro
onpeaeneHns rpynnbl TPYAHOTOPKOYMX U FOPHOYNX BELLECTB M MaTepuanos Mo
FOCT 12.1.044-.

45. [biMoobpasytowast cnocobHOCTb. TOKCMYHOCTb MPOAYKTOB rOPEHMUS.

46. [Nepeuncnute No NoO3uLMSM, B YEM COCTOMT CXOACTBO M B YEM pasfnuyune
MeToda 3KCNepuUMEeHTanbHOro onpeaeneHus kosdduumneHTta AbiMoobpasoBaHus
TBEpAbIX BewecTs W MaTepuanoB M MeToda OnpefeneHns nokasartens
TOKCMYHOCTM NPOAYKTOB ropeHust nosnMepHbIx Matepmanos no NMOCT 12.1.044—
?

47. Tonumepbl M MAacTMacchbl, UCMOSb3yeMble B CTPOMTENbCTBE, 06nacTb Mx
npuMeHeHns?

48. TlloBegeHne  nnactTMacC  MNpyM  HarpeBaHWu:  TEPMOMIACTUYHOCTb,
TEPMOAKTUBHOCTb U3MEHEHWE MEXAHWYECKMX XapaKTEPUCTMK, TEMIOCTOMKOCTb,
TEPMOOKMCIUTENbHAs AeCTPYKLUMS?

49. TMepeuncinTe Mo MO3MUMAM, B YeM COCTOUT CXOACTBO M B YEM pasnuuune
noBeAeHUs ApeBECHMHbI M MnacTMacC B yCNoBuMsIX Mnoxapa (npyu Harpeee Ao
BbICOKMX TemnepaTyp), a Takxe crnocoboB OrHe3awmThbl (BUAOB OrHE3aLUTHBIX
cpeacts) ?

50. Ycnoeus BOCMIaMeHeHVsI WM TOpeHust nnacTmacc. [pynnbl roproyecTy
nnactMacc. KucnopoaHbii MHAEKC MOMMMEPOB M CTPOWTESNbHBIX MylacTMace.
MpoTMBOMOXapHOE HOPMUPOBAHUE MPUMEHEHNS MOSIMMEPHBIX CTPOUTENbHBIX
MaTepVanoB B 34aHUSX U COOPYXXEHUSAX?

51. Cnocobbl NOBbLILIEHUSI CTOMKOCTU KAMEHHbIX MaTepuasioB K Harpesy?.

52. PauuvoHasnbHbI Noabop KOMMNOHEHTOB. BBeaeHWe creuyanbHbiX 106aBOK?
53. TMMepeuncnute NO MNO3UUMSIM, B YEM COCTOSIT AOCTOMHCTBA W B 4eM
HeJoCTaTKW  MOSIMMEPHbIX MaTepuanoB (MnactMacc) Mo  CpaBHEHWIO C
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MCKYCCTBEHHbIMW KaMEHHbIMW MaTepuanaMmy Mo CBOMCTBAaM, MPUMEHEHWIO B
CTPOMTENLCTBE, NOBEAEHWIO B YC/IOBUSIX MOXXapa; CBOM OTBET MOATBEPAUTE Ha
npuMepax mMatepuanos?

54. Cnocobbl MOBbLILEHWS CTOWKOCTM METaNfoB M ChfaBoOB K  Harpesy.
JlernpoBaHue. TeopeTuyeckme OCHOBbI OrHe3aluTbl ApeBecHHbl, ApPeBeCHbIX
MaTepuanoB M nnacTMacc. XvMuyeckue Ccnocobbl OrHesawmTbl ApeBecHHbl U
nnacrmacc ?

55. Knaccudwmkaums  3paHuiA,  BuAbl  COOPYXXEHMA UM (DYHKUMOHANbHbIE
TpeboBaHus, NnpeabsBiseMble K HUM?

56. TpeboBaHus TexHUYECKOro pernameHTa U CBOAOB MpaBwn ANs 34aHWN U
COOPY>XEHUI?.

57. 0O6uwme nNpuHUMMBLI OBbLEMHO-MMAHMPOBOYHBLIX pELLEHU 3aaHuiA. Buabl
0ObEMHO-MMIAHUPOBOYHBIX ~ PELIEHNA  FPaXAAHCKWMX,  MPOMbBIWIEHHBIX U
CeNbCKOXO3SIMCTBEHHBIX 3aHWUI?

58. KOHCTpYKTMBHblE CUCTEMbl 3AaHWA. CTpoUTESIbHbIE CUCTEMbI 34aHWM.
KOHCTPYKTMBHbIE CXEMbI 3A@HMIN?

59. O6wme cBeaeHusi 06 0CHOBaHUAX U DyHAAMEHTaXx ?

60. Twnbl HecywMx KapkacoB M WX 3neMeHTbl. CTeHbl W MNeperopoaKku:
HasHayeHve, Kknaccudukaums u  dyHKUMOHaNbHble TpeboBaHus. Tumbl ©
KOHCTPYKLIMWN NEPEKPbLITHIA?

61. Kpblwy 1 NOKPbITUS: Ha3HAYeHUe, TUMbl, PyHKUMOHaNbHbIE TpeboBaHms 1
MX KOHCTPYKLUMM, KOHCTPYKTMBHBIE PELLEHUSI COBMELLEHHBIX MOKPLITUIA ?

62. JleCTHMUBI M NECTHU4YHbIE KNETKW: Ha3HadeHwe, Krnaccudukaums,
dyHKUMOHanbHble  TpeboBaHusa.  Tunbl n KOHCTPYKUMS  NTeCTHuL,
npeAHasHauyeHHbIX A/1s 3BaKyauun nogen us 3gaHus. ModxapHo-TeXHUYeCKas
Knaccudukaums NecTHUL U TECTHUYHbBIX KNETOK B COOTBETCTBUM C DefepanbHbIM
3akoHoMm N2123-®3?

63. [loBeaeHWe 3aaHUIA U COOPYXEHMI NpK NoXapax?

64. [lepeuncnute NO NO3MUMSAM, B YEM COCTOMUT CXOACTBO M B YEM pasnnyune
noBeAeHNs B YCNOBUSX Noxapa (Npu Harpese A0 BbICOKUX TeMnepaTyp) 6eToHOoB
W CTanemn, NpUMEHSIEMbIX B CTPOUTENLCTBE?.

65. Ycnosusi obecneyeHmst noxapHoi 6e30nacHOCTM CTPOEHUIA. DaKTUUECKMUI 1
TpebyeMblit Npefien OrHECTOMKOCTU KOHCTPYKLIMIA?

66. ®dakTuyeckuit M TpebyeMblit KnacC NOXapHOW OMaCHOCTU KOHCTPYKLIMIA?
Ycnosusi obecrneyeHmns noXxapHon 6e30nacHOCTU KOHCTPYKLIMIA?

67. [epeuncnute no nO3NLMSAM, B 4YeM CXOACTBO M B YeM pasiuuve B
nocnefoBaTeslbHOCTH nposegeHus UCTbITaHUI pasfinyHbIMM
3KCMEpPUMEHTAlIbHBIMM ~ METOAAMU  OMpeAeneHust  NokasaTenei  noXKapHow
OMNacHOCTW CTPOUTENbHBIX MaTepuanos?

68. MeToamKka NpPoBeAeHUs! NOXAPHO-TEXHUYECKOW SKCNEPTM3bI CTPOUTESbHBIX
KOHCTPYKLIMIA?

69. Bwuapbl, 06nacTb MPUMEHEHMS HeCyWwMX W Orpaxaaltomnx MeTanmyeckmx
KOHCTPYKLMIA, CYLLHOCTb MX paboTbl B NpoLecce aKCnayaTauum?
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70. [lepeuncnute Mo no3uMUMsAM, B YEM CXOACTBO M B YeEM pasnuyue
YrepPOAUCTbLIX W NNIErMpOBaHHbIX CTanel no cocTaBy, CBOMCTBAM, NMPUMEHEHUIO B
CTPOWUTENBCTBE, MOBEAEHUIO B YC/IOBMAX MoXapa (Npu HarpesBe A0 BbICOKMX
Temnepartyp)?

71. Tlepeuncnure no nNO3vUMAM, B YeM COCTOUT CXOACTBO W B YEM pasfnunyue
NIErMpoBaHHbIX CTasnel U antoOMUHUEBBIX CMIaBOB MO CBOMCTBAM, NMPUMEHEHUIO B
CTPOUTENBCTBE, MOBEAEHUIO B YC/IOBMAX MoXapa (Npu HarpesBe A0 BbICOKMX
Temnepartyp) ?

72. TloBefeHve B yC/IOBUSIX NOXapa He NOBPEXAEHHbIX U MOBPEXAEHHbLIX MpU
YC HecyLuMX MeTanIM4Yecknx KOHCTPYKUMiA: H6anka, hepMa, KOIOHHa CrfIOWHOro
M COCTABHOMO CEYEHWI, nerkve MeTannnyeckMe KOHCTPYKLMM, MeMbpaHHble
NOKpbITUA 1 Ap. ?

73. CpaBHUTE YCNOBMSI MPOBEAEHWS WCMbITaHWUI MaTepuanosB pasfiMyHbIMK
3KCMEpUMEHTaNIbHbIMM ~ MeTOAaMW  OnpefeneHns  rpynnbl  FOpHYecTy;
NepeyYncinTe, B YeM COCTOUT CXOACTBO M B YEM pasnvume yCSIOBUIA UCTbITAHWI B
pasnM4YHbIX MeTodax, B YeM UX CXOACTBO M OT/IMYME MO CPAaBHEHUIO C YC/TOBUSIMU
noxxapa?

74. Tlepeuncnute nNo nNO3vuMsIM, B YeM COCTOMT CXOACTBO U B YeM pasnuyue
TpeboBaHUi, NpeabsBnseMblX K 06pasLaM CTPOUTENbHLIX MaTepUanoB, KOTOpbIE
npeAHasHayeHbl ANns onpefeneHus nokasaTenen MOoXapHOMW OMacHOCTU C
NMOMOLLbIO 3KCNEPUMEHTAsbHBIX METOA0B?

75. Tlepeuncnute nNo nNosvuMsiM, B YeM COCTOMT CXOACTBO U B YeM pasnuyue
nNpubopoB (yCTaHOBOK), UCMO/b3yeMbIX MPU 3KCMEPUMEHTANIbHOM OMpeAeneHum
nokasaTenel MoXapHoW OMacHOCTM CTPOUTESIbHBIX MaTepuasnioB C MOMOLLbIO
CTaHAAPTHbLIX METOAOB?

76. TlloBeaeHne B yCNOBUSIX NOXapa He NMOBPEXAEHHbIX U MOBPEXAEHHBIX NpU
YC orpaxaalolwmx KOHCTPYKUMIA, cofepXaluMx MeTannMyeckue 3/1EeMEHTbl U
3(pdeKTUBHbIE YTENTUTENN?

77. OcobeHHOCTN MOBEAEHUS B YCNOBUSAX MOXapa HE MOBPEXAEHHbIX |
NOBpeXZAEeHHbIX Npu  YC Hecywmx W Orpaxzalolmx KOHCTPYKUMA 13
anOMUHWEBLIX CMNJ1aBOB?

78. Cnocobbl NOBbILEHWUSI OFHECTOMKOCTM METaNIMYECKUX KOHCTPYKLMI: BUAbI
n 3PPEeKTMBHOCTb OrHe3sawmTbl (06NMUOBKa OrHe3aWMTHBIMKM MaTepuanamm,
BCMy4MBatoLLme NOKPbITHS, noaBecHble NOTOJIKK), nepcrneKTmBbI
COBEpLUEHCTBOBaHMSI OFHECTOMKOCTM METAI/TIMYECKMX KOHCTPYKLMIA?

79. MeToaMKa OLEHKM  OFHECTOMKOCTM  METa/lIMYECKMX  KOHCTPYKUMMA:
ornpeaesieHne Hecylen crnocobHOCTU M (HaKkTUYECKOro Mnpeaena OrHeCTOMKOCTU
HE3ALWMLLEHHBIX W 3aLUMLLEHHbIX KOHCTPYKUMIA, HaxoAswWwmMXcs B Pas/IMyHOM
HanNpsXKeHHOM COCTOSIHUM (M3rnb) ?

80. MeToaMka OUEHKM  OFHECTOMKOCTM  METa/lfIMYECKUX  KOHCTPYKUMIA:
ornpeaenieHne Hecylen crnocobHOCTU M (HaKkTUYECKOro rnpeaena OrHeCTOMKOCTU
HE3ALWMLLEHHBIX W 3aLUMLLEHHbIX KOHCTPYKUMIA, HaxoAsWwMXcs B Pas/IMYHOM
HaNpPsHXKEHHOM COCTOSIHWUM ( pacTskeHue) ?
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81. MeToaMKa OUEHKM OrHECTOMKOCTU  METa/IMYECKUX  KOHCTPYKUWINA:
onpeaeneHne Hecylen CnocobHOCTM U (haKTUYECKOro Npeaena OrHeCTOMKOCTH
HE3ALUMILEHHBIX W 3aLUMLUEHHBIX KOHCTPYKUMMN, HAXOASILMXCS B Pa3/IMYHOM
Hanps>KeHHOM COCTOSIHUM ( oKaTue) ?

82. OCHOBHblE BMAbI AEPEBSIHHBIX KOHCTPYKUMIA M cneumdmka npou3BOACTBA
[lepEeBSIHHbIX KNIEEHbIX KOHCTPYKUMA. OBnacTb UX NpUMEHeHMS. ?

83. Orpaxgatowme KOHCTPYKLUUN C NPUMEHEHNEM APEBECKHBI U UX NOBEeAEHUe
B ycnoBusax noxapa. CoeaMHEHUs1 3N1EMEHTOB AEPEBSHHbIX KOHCTPYKUMA U KX
rnoBefeHne B YCIOBUSX noxapa?

84. TINOCKOCTHblE AepeBAHHbIE KOHCTPYKUMM M WX MOBEAEHME B YCOBUSX
noxapa: KneeHble W kneedaHepHble 6anku, MeTannoaepeBsiHHble epMbI,
pacnopHble MNI0CKNE AepeBSHHbIE KOHCTPYKLUK ?

85. Cnocobbl NOBbLILEHUSI OFHECTOMKOCTU M CHUXXEHMSI MOXapPHOM OMaCHOCTM
[lepeBSIHHBIX KOHCTPYKLIMIA?

86. PacueT npepena OrHECTOMKOCTM He MOBPEXAEHHBIX Y MOBPEXAEHHbIX MpU
YC nepeBsHHbIX KOHCTPYKLIMI?.

87. Tpenen OrHECTOMKOCTU HEe MOBPEXAEHHbIX WM MOBpEeXAeHHbIX npu YC
AepeBSAHHbIX 3/1IEMEHTOB MPU LEHTPASIbHOM OKaTun?

88. T[pemen OrHECTOMKOCTM He MOBPEXAEHHbIX W MOBPEXAeHHbIX npu YC
[AepeBSHHbIX 3/1EMEHTOB NPW LEHTPasibHOM pacTskeHun ?

89. T[penen OrHECTOMKOCTU He MOBPEXAEHHbIX W MOBpeXAeHHbIX npu YC
AepeBAHHbIX 3IEMEHTOB MPU LIEHTPanbHOM CXKaTum nonepeyHom mrnbe, a Takxe
aneMeHToB, paboTaloWwmx B YC/IOBUSX CIIOXKHOIO COMPOTUBIIEHMS.

90. Kakvme m™aTepuanbl NPUMEHSIOT B  CTPOUTENbCTBE B KadecTse
TEMMOM30MIALUMOHHBIX U B YEM COCTOMUT MX MOXapHasi onacHOCTb (noBeaeHue B
yCNoBusIX noxapa)?

91. BeTOH M ero NPoO4YHOCTHblE XapaKTeEPUCTUKKM: Knaccudukaums 6eToHOB no
MPOYHOCTM M MAOTHOCTM, pacyYeTHOE COMPOTUB/IEHWE U €ro CHWXEHWEe Mnpu
nporpeBe 6eTOHa, TOMWMHA HeHecywero cnoss 6eToHa, npepenbHas
CKMMaeMoCTb 6eToHa?

92. TlloBegeHMe  KOHCTPYKUMM nNpu  noxape. Hecywass cnocobHocTb
XKene306eTOHHbIX KOHCTPYKLUMI U UX CEUYEHMIA?

93. OCHOBHblE MOSIOXKEHUS PACYETHOW OLEHKU OrHECTOMKOCTM KOHCTPYKLMW.
Cnocobbl NOBbLILIEHUSI OTHECTOMKOCTU?

94. HepocTaTkM NOAXOAOB K OLEHKE MOXApHOW OMAaCHOCTU KOHCTPYKLMA?
CoBepLLEHCTBOBaHME METOAOB OLIEHKM MOXaPHOM OMAacHOCTU M UX CYLLHOCTb?
95. Hepocrtatkum nogxodoB K oueHke 3(@EKTUBHOCTM CPeACTB OrHe3alUThb
KOHCTPyKUMii. COBEpLUEHCTBOBAHWE METOAOB 3KCMEPUMEHTANIbHOW  OLIEHKM
3hPeKTMBHOCTN OrHE3ALUMUTLI KOHCTPYKLMIA ?
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Mpopomkenne Mpunoxxenns 1

Tabnuua 1.2

McxoaHble N2 BapuaHTa
[aHHble

1 2 3 4 5 6 7 8 9 0

1.HasHaueHneg O 1 2 3 4 5 6 7 8 9
3[aHuns

2. DTaXHoOCTH 2 3 2 3 2 3 2 3 2 3
3[aHuns

3.KonnuecTso| 10X5 |10X7| 10X11 | 10X13 | 10X20 | 10X5 | 10X7 | 10X11 | 10X13 | 10X20
NPOJIETOB

lpumeyanne. Homep BapuaHTa B TOPU30OHTaNIbHOM  psay
BbIGMPAETCS MO nocneaHen uudpe 3a4eTHOM KHUKKM.

1. Ha3Ha4yeHwue 3aaHus:

0- ObLecTBeHHOE

1- AIMUHUCTpaTUBHOE

2- Mpou3BOACTBEHHOE KaTeropuu A
3- Mpomn3BoacTBeHHOE KaTeropum b
4- Mpon3BoACTBEHHOE KaTeropun B
5- NpoussoacTBeHHoe KaTteropum T

6- Mpon3BoACTBEHHOE KaTeropun [

7- Cknaackoe — KaTeropuu b

8- Cknapckoe KaTeropuu B

9- Cknagckoe  kateropum [
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MpunoxeHue 2

1
LI LIOZ

/
b apMaTypHble
CTEPIHH

Puc. 2.1 Cxema nauTbl C KpyrnbiMK NycTOTamm

F

Tabnuua 2.1-UcxoaHble AaHHble MO >xene306eTOHHbIM NITaM NepeKpbITUI C
KpyrnblMu nyctotamu (cM. puc 2.1 npun.2)

Bapua |Knacc BnaxkHocTb | TonwmH | Konnyectso Hopma
HT N2 |6eToHa no|6eToHa a anametp TMBHa |[nameTp
npoyHoctn |W,% 3aLlWMTHO | apMaTypHbIX A nycrot @Il
"B" ro C/osl|CTEPXXHEN, MM |Harpys
6eToHa |knacc pabouyeit|ka q,
O3, MM | apMartypsl KH/MZ
1 2 3 4 5 6 7
01 15 1,5 10 6010 A-ITIB 3,6 ¢159
4012 A-IV
02 20 1,6 12 2010 A-III 5,0 0140
4012 A-IV
03 25 1,7 15 5014 A+~ V 6,7 ¢159
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npoaomkeHune MNpunoxeHuns 2

Tabnuua 2.1
1 5 6 7
04 30 1,8 15 6014 A-IlIB 10,5 ?140
05 15 1,9 12 5¢10 A-III 3,6 ®159
06 20 2,0 14 5014 Ar-V 5,0 ?140
4012 A-IV
07 25 2,1 15 5012 Ay~ V 6,7 ?140
08 30 2,2 16 3014 A;- VI 10,5 ®159
2016 A-IlIB
09 15 2,3 12 6010 A-III 3,6 ?159
10 20 2,4 14 4012 A-1IV 5,0 ®140
2010 A-II
11 25 2,5 15 5014 A-II1 6,7 ?159
4014 A-II1
12 30 2,6 20 2016 A-IIIB 10,5 ©140
6010 A-III
13 15 2,7 15 4012 A+-V 3,6 ?159
14 20 2,8 15 2010 A-III 5,0 ®140
15 25 2,9 15 5014 A;- VI 5,7 ©140
4014 A+ VI
16 30 3,0 20 2014 Ac- VI 10,5 ®159
4012 A~V
17 15 3,1 20 4012 A+-V 3,8 ®159
18 20 3,2 20 5016 Ar- VI 4,5 ®140
19 25 3,3 15 5012 As- VI 6,2 ©140
20 30 3,4 15 4012 A-IIT 2¢14 | 8,4 ®159
A VI
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npoaomkeHune MNpunoxeHuns 2

1 |2 3 14 5 6 |7 |
21 |20 24 14 5p12 AT | 6,7 | 9140
4912 A-IV
2 |25 21 12 5014 A-IV | 3,6 | 9159
23 |30 22 16 5016 AV |84 | 9159
4912 AV
2 |25 3.0 20 2014 A-IV | 12,5 | 9140
2016 A-IV
25 |20 34 16 2010AV | 80 | 9140
4912 A- 11
2% | 25 24 20 6010 ATlls | 6,4 | 0159
4912 A-IV
27 |30 22 16 4014 A-VI | 10,5 | 0159
2016 A-IIlB
28 | 25 21 15 4014 AT | 6.9 | 9140
2016 A-IIlB
29 |15 19 12 2010 AL | 5.0 | 6140
5014 A- VI
30 5014 A-III5 0140
25 1,7 15 Y 6,7
31 6014 A-T1IB 9159
30 18 15 oy | 105
32 15 19 12 5510 AV | 3.6 | 0159
33 20 2,0 14 4012 AV | 5,0 | 9140
34 25 2.1 15 5012 AV | 6,7 | 0140
35 3014 A-II 0159
30 2,2 16 ST | 105
36 15 23 12 6010 ATl | 3.6 | 9159
37 4012 A-Ills 0140
20 2,4 14 2010 Adlls | 20
33 25 25 15 5014 IV 6,7 | 9140
4014 A-IV 0140
39 30 2,6 20 ey | 105
40 15 2.7 15 6010 AV | 3,6 | 9159
4012 AV 9159
41 20 2,8 15 2510AIV | 5,0
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npogosmxkexune MNpunoxexus 2

Tabnuua 2.1

1 2 3 4 5 6 7
42 25 2,9 15 514 At- VI 57 | 9140
414 AT- VI ®159

43 30 3,0 20 4014 AT- VI 10,5
44 15 3,1 20 4216 AT- V 3,8 | 9159
45 20 3,2 20 5216 Ar-V 4,4 | 0140
46 25 3,3 15 5212 Ar-V 6,2 | 0140
47 30 3,4 15 6014 A- V 8,4 | 0159
48 15 3,5 12 5010 A~V 3,5 | 9159
49 20 3,6 15 5012 A-1IV 55 | 9140
50 25 3,7 15 5714 A-1IV 6,9 | 9140
51 30 3,8 20 516 A-IV 7,5 | 9140
52 15 3,9 12 610 A-III 3,1 | 9159
53 20 4,0 15 6012 A- V 4,9 | 0159
54 25 4,1 15 6314 A-I1IB 7,1 | 9140
55 15 1,5 10 610 A-IV 3,6 | 9140
210 A-IV ®159

56 20 1,6 12 4012 ATV 5,0
57 25 1,7 15 514 A-1lIB 6,7 | 9159
58 30 1,8 15 6014 A- V 10,5 | 9140
59 15 1,9 12 5210 Ar- V 3,6 | 9140
60 20 2,0 14 4212 A-111B 50 | 9140
61 25 2,1 15 5@12 A-IlIB 6,7 | 9159
3014 A;- VI ®159

62 30 2,2 16 20716 Ap- VI 10,5
63 i5 23 12 6310 A-IIIB 36 ©140
4212 A-IV ®159

64 20 2,4 14 2010 A-IV 5,0
65 25 2,5 15 5014 A-11IB 6,7 0153
4014 A;- VI 0140

66 30 2,6 20 20716 Ag- VI 10,5
67 15 2,7 15 610 A-IV 3,6 @140
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npoaomkeHne MpunoxxeHns 2

Tabnuua 2.1
1 2 3 4 5 6 7
412 A-IV 159
68 20 2,8 15 ey | 50 |°
69 25 2,9 15 5214 A+-V 5,7 | 9159
4014 At VI %140
70 30 3,0 20 4514 Ap- VI 10,5
71 15 3,1 20 416 A;- VI 3,8 | 0140
72 20 3,2 20 5716 A-IIIB 44 | 9140
73 25 3,3 15 5712 A-IlIB 6,2 | 9159
74 30 34 15 614 A-II1 8,4 | 9159
75 15 3,5 12 5710 A-1IV 3,5 | 9140
76 20 3,6 15 5012 A-1IV 55 | 9140
77 25 3,7 15 5214 A+-V 6,9 | 0159
78 30 3,8 20 5216 A- VI 7,5 | 9159
79 15 3,9 12 610 A-IIIB 3,1 | 9140
80 20 4,0 15 6012 A-V 4,9 | 0140
81 25 4,1 15 6214 A-V 7,1 | 9140
82 15 1,5 10 610 A-IIT 3,6 | 9159
2310 A-1V 159
83 20 1,6 12 4012 A-IV 5,0
84 25 1,7 15 5714 A-TII 6,7 | 9140
85 30 1,8 15 614 A-111B 10,5 | 9140
86 15 1,9 12 5@10 A;- VI 3,6 | 9159
87 20 2,0 14 4012 Ar- VI 5,0 | 9159
88 25 2,1 15 5012 A-1IV 6,7 | 9140
3014 A-1IV ©$140
89 30 2,2 16 2016 A-IV 10,5
90 15 2,3 12 6010 Ar- V 3,6 | 0140
4212 AV 0140
91 20 2,4 14 20110 A V 5,0
92 25 2,5 15 5014 A-I1IB 6,7 9159
4014 A-1V »159
93 30 2,6 20 2016 A-IV 10,5
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npogonkeHue [lpunoxenus 2

Tabauna 2.1
1 2 3 4 5 6 |7
94 15 2,7 15 6210 A V 3,6 | 9140
4212 A-IV $140
95 20 2,8 15 210 ATV 5,0
9 25 2,9 15 5714 A-I11 57 | 9159
4214 A-IV $159
97 30 3,0 20 4014 ATV 10,5
98 15 3,1 20 4216 A-1llB 3,8 | 9140
99 20 3,2 20 5716 AV 4,4 | 9140
00 25 3,3 15 5012 A- VI 6,2 | 9140

MpuMeyaHus: 1. Buag 6eTOHa - TSHKENbI Ha FPAHUTHOM 3anofiHWTene - Ans
HEYETHbIX HOMEPOB BapMaHTOB, Ha M3BECTHSIKOBOM - ANS 4YeTHbIX. O6beMHas

Macca (cpeaHssi NNoTHOCTb) 6eToHa (pg = 2450 KF/M3).

2. Pazmepbl nnutbl b = 1,49 M; h = 0,22 M; |= 5,76 M, Bec nauTtbl 27,1 kH.
3. PacyeTHasi Harpyska K HOpMaTUBHOW cocTaBnsieT 1,2
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MpofomkeHne NpUNoXXeHns 2

s apMartypHbie
7L1( | CTEPIHH
| —_—
'y b/’/[/
[

1

Puc. 2.2 Cxema nonepeyHoro ce4eHmst KONOHHbI

Tabnuua 2.2
McxoaHble aaHHble MO >xkene306eTOHHbIM KOMOHHaM (CM. puc2.2 npun.2 )

Bapu | LupuHa Knacc BnaxH |TonwmH | Konnuyectso LWar
aHT (BbicOTa) |beToHano | ocTb |a 1 OMaMeTp CEeToK
Ne norepey. |npoyHocTn | W, % |3aWwmMTHO |apMaTypHbIX | nonepe
ceyeHust "B" ro cnos CTEPXKHEN, YHOro
b=h, m 6eToHa MM apMupo
5, MM BaHuWs
S, MM
1 2 3 4 5 6 7
1 20 2,0 35 4032 150
2 15 2,5 25 4022 200
48
3 20 2,3 30 40528 250
4 25 1,5 30 40525 300
5 0.4 30 2,0 35 4032 350
6 ! 20 2,8 30 425 180
408
7 25 2,6 25 4520 220
412
8 15 1,9 34 432 240
418
9 20 2,4 20 410 260
10 25 3,5 23 4520 290
410
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MpofomkeHne NpunoXXeHns 2

Tabnuua 2.2
1 3 4 5 6 7
11 15 15 20 8015 280
4510
12 20 16 22 8020 310
410
13 0,3 25 1,7 20 8018 315
410
14 30 18 20 8016 320
15 15 1,9 15 8012 335
16 20 2,4 25 6220 340
17 25 22 20 6018 360
18 30 23 20 6018 370
19 15 2,4 25 6220 360
20 20 2,5 20 4032 370
21 25 2,6 25 6016 170
22 0,35 30 2,7 35 6022 160
23 35 2,8 35 4230 180
24 15 2,9 30 4028 190
25 20 2,9 30 4525 210
26 25 3,0 20 4522 230
27 30 3,1 35 4520 270
28 25 2,6 35 4220 170
4012
29 4022
15 25 25 o 200
30 20 23 30 4028 250
31 20 2,3 30 4028 250
32 0,4 25 1,5 30 4025 300
33 30 2,0 35 40732 350
34 20 2,8 30 44%285 180
35 25 2,6 25 gig 220
36 15 1.9 34 4032 240
37 20 2,4 20 2212 260
38 25 3,5 23 :gig 290
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MpoaomkeHne NpuUNoXXeHns 2

Tabnuua 2.2
1 2 3 4 5 6 7

39 815

03 15 1,5 20 pb 280
40 8220

20 16 22 e 310

41 25 15 30 4025 300

42 30 2,0 35 4032 350
4025

43 20 2,8 30 i 180
4220

44 0,4 25 2,6 25 Pt 220

45 15 1,9 34 4032 240
4018

46 20 2,4 20 ot 260
4220

47 25 3,5 23 e 290
8215

48 15 1,5 20 Pt 280
8220

49 20 1,6 22 e 310

50 25 1,7 20 2312 315

51 0,3 30 18 20 8216 320

52 15 1,9 15 8012 330

53 20 2,0 25 6220 335

54 25 2,1 20 6018 340

55 30 2,2 20 6216 350

56 15 2,3 25 6022 360

57 20 2,4 20 6018 370

58 25 2,5 25 6220 160

59 30 2,6 35 4032 170

60 0.35 35 2,7 35 4030 180

61 ' 15 2,8 30 4028 190

62 20 2,9 30 4025 210

63 25 3,0 25 4022 230

64 30 3,1 25 4220 270

65 20 2,0 35 4032 150
0,4 4022

66 15 2,5 25 e 200
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MNpofomkeHne NpunoXKeHns 2

Tabnuua 2.2
1 3 4 5 6 7
67 20 23 30 4028 250
68 25 15 30 4025 300
69 30 2,0 35 4032 350
4025
70 20 2,8 30 s 180
4220
71 04 25 2,6 25 Pt 220
72 15 19 34 4032 240
4018
73 20 2,4 20 aoto 260
4220
74 25 3,5 23 e 290
8215
75 15 1,5 20 Pt 280
8220
76 20 1,6 22 e 310
77 25 1,7 20 2212 315
78 0,3 30 18 20 8216 320
79 15 1,9 15 8012 330
80 20 2,0 25 6220 335
81 25 2,1 20 6018 340
82 30 2,2 20 6216 350
83 15 2,3 25 6022 360
84 20 2,4 20 6018 370
85 25 2,5 25 6220 160
86 30 2,6 35 4032 170
87 0.35 35 2,7 35 4030 180
88 ' 15 2,8 30 4028 190
89 20 2,9 30 4025 210
90 25 3,0 25 4022 230
91 30 3,1 25 4220 270
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MNpofomkeHne NpunoXKeHns 2

Tabnuua 2.2
1 2 3 4 5 6 7

92 20 2,0 35 4032 150
4022

93 15 2,5 25 4098 200

94 20 2,3 30 4028 250

95 25 1,5 30 4025 300

96 30 2,0 35 4032 350
04 4225

97 20 2,8 30 4078 180
4220

98 25 2,6 25 40512 220

99 15 1,9 34 4232 240
4018

00 20 2,4 20 4210 260

MNpuMeyaHuns:

Buo 6eToHa — TsHKEnbIM Ha FPAHNTHOM 3anonHuTene — Ana YeTHbIX HOMEPOB
BApWaHTOB, Ha W3BECTHAKOBOM 3arofiHMTene — Afs HeyeTHbIX. HopmaTusHas

Harpyska NpUHWMAETCsl PaBHOW MOSIOBMHE PacUETHOM.
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Tabnuua 2.3-

. apMartypHbie
L CTepMHK

Puc. 2.3 Cxema nonepeyHoro ceveHus purens

nepekpbITuin (cM. puc 2.3 npun.2 )

McxoaHble gaHHble Mo Kene3o6eTOHHbIM purenam

BapuaHT | LUnpuHa purens | TonwmHa 3almMTHOro cost | KonmyecTBo CTepXxHeN,
Ne B LIeHTpe Ans apMaTypbl AnameTp, Knacc
PacronoXeHs | inkHero BTOPOro apmaTypbl (paboueit)
ap:(;:zgj‘jmt?,.,, nepsoro pAAa |pssa 02,
MM 81, MM Mm
1 2 3 4 5
1 320 11 24 5 @10+5 @10 A -III
2 320 11 24 5210+50 12 A -1V
3 320 31 63 20 28+2 @25 A -V
4 320 31 63 2 @25+20 22 At-VI
5 320 26 54 20 25+2 @25 Ac-VI
6 320 26 54 3 @25+2 @25 A -VII
7 320 32 65 2 232+2¢ 32 A -1I1
8 320 17 35 40 16+3 16 A-V
9 220 27 55 3 @25+3 322 A -1V
10 220 32 65 3 @32+2 &30 A -II1
11 220 32 65 3032+383A-V
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npoaomkeHune MNpunoxeHus 2

Tabnuua 2.3
1 2 3 4 5
12 220 15 30 5 @14+42 14 A-VI
13 230 22 45 3 ©@22+2 222 A-VII
14 230 9 20 4 220+32 20 Ar-1V
15 230 17 35 57 16+4 16 A-V
16 230 17 35 5@16+5 16 A-1B
17 270 14 31 5 @14+5212 A¢-VI
18 270 18 38 5 @18+5 @16 A -1I
19 280 19 40 5 @18+416 A-IV B
20 280 19 40 5 @18+3 16 A1V
21 230 22 45 4 22+3 P22 A-1
22 240 22 45 4 @22+32 20 A -1II
23 240 22 45 5 @22+2220 Ar- V
24 350 19 40 4 318+3 16 A -IV
25 350 19 40 4 318+2 J16 A-V
27 360 17 35 5@016+40 14 A-1
28 360 17 35 5 @16+3 @14 A -11
29 200 18 39 40 18+3 16 A;-VI
30 200 18 39 4 18+4 16 A -111B
31 200 19 40 4 18+3 @14 A -IIIB
32 210 18 43 5 @18+4 16 A -IIIB
33 210 18 43 5018450 14A-1B
34 220 13 28 5 @12+5 @10 A+~ V
35 220 18 39 5 @18+32 16 A1V
36 350 27 55 425+32320 A-VI
37 350 17 35 5016+416 A-1 B
38 350 17 35 5716+3716 A-IIIB
39 350 22 45 4222+3322 Ar-1V
40 350 22 45 422+3320 Ar-V
M 350 11 24 5@10+5210 Ar-VI
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npoaomkeHune MNpunoxeHus 2

Tabnuua 2.3

1 2 3 4 5
42 350 18 40 5216+5314 Ar-VII
43 360 17 35 5016+414 A-1
44 360 17 35 5016+3014 A-11
45 360 17 25 5716+416 A-III
46 360 27 55 425+3022 A-IV
47 360 28 52 2328+3225 A-V
48 360 18 40 5218+4716 A-VI
49 260 22 45 2322+3220 A-1 B
50 260 28 53 3728+3226 A-111B
51 260 18 40 418+416 Ar-1V
52 260 26 54 425+4222 Ar-V
53 270 14 31 5314+5@12 Ar-VI
54 270 18 33 5718+5716 Ar-VII
55 270 27 55 4225+4222 A-1

56 270 18 38 5218+5@16 A-11
57 270 24 49 4222+4220 A-III
58 270 33 69 3032+3228 A-IV
59 270 19 39 418+4016 A-V
60 270 19 39 5718+4716 A-VI
61 270 20 40 40224+3018 A-1 B
62 270 20 40 5320+4718 A-IIIB
63 280 19 40 5718+4716 A-IVB
64 280 19 40 5218+3716 Ar-1V
65 280 24 49 4222+4220 Ar-V
66 280 27 55 4225+4222 Ar-VI
67 280 16 26 5016+4016 Ar-VII
68 280 17 27 5216+3016 A-1
69 280 18 29 418+4216 A-I1
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npoaomkeHune MNpunoxeHus 2

Tabnuua 2.3
1 2 3 4 5
70 280 22 45 4222+4220 A-III
71 280 33 69 3032+3228 A-IV
72 280 18 37 5718+4716 A-V
73 290 22 45 4222+4220 A-VI
74 290 18 40 5718+4718 Ar-VII
75 290 18 37 5218+3718 Ar-VI
76 290 27 55 4225+4222 Ar-V
77 290 19 40 5218+5@16 Ar-VI
78 290 29 60 3728+3225 A-111B
79 290 27 55 3025+3022 A-1IB
80 290 13 28 5@12+5710 Ar-VII
81 290 13 28 5712+4310 Ar-IV
82 290 33 69 3032+3028 Ar-V
83 200 18 39 4218+3216 Ar-VI
84 200 18 39 4218+416 A-IIIB
85 200 19 40 418+314 A-11IB
86 200 19 40 5718+3716 A-III
87 200 19 42 5718+4718 A-1
88 200 19 42 418+416 A-11
89 200 19 45 3018+3016 Ar-VII
90 200 19 45 418+3016 Ar-VI
91 200 19 45 4218+2216 Ar-1IV
92 200 19 45 5218+3714 Ar-V
93 210 18 43 5718+4w16 A-11IB
94 210 18 43 5718+5014 A-1 B
95 210 18 40 421843216 A-V
96 210 18 40 3018+3018 A-IV
97 210 16 38 4164+4214 A-III
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npoaomkeHune MNpunoxeHus 2

Tabnuua 2.3
1 2 3 4 5
98 210 16 38 5016+414 A-11
99 210 17 36 5016+3014 A-1
00 210 17 36 416+414 A-11IB

Tabnuua 2.4 - MNnowaab NonepeYHbIX CeYEHUIN apMaTypHbIX CTEPXKHe

;OM”H"“”"H"' PacueTHasi MnoLazb CeYeHus, MM2Z, npu Ymncrie CTepxkHel

pramerp 1 2 4 5 6 7 8 9

CTEPXHSA,

MM
3 71 | 14,1 | 21,2 | 283 (353 | 42,4 |49,7 | 56,5 | 63,6
4 12,5 25,1 37,7 | 50,2|628| 754 |87,9 | 100,5 113
5 19,6 39,3 58,9 | 78,5|98,2| 117,8 |137,5| 157,1 | 176,7
6 28,3 57,0 85,0 113 | 141 170 198 226 254
8 50,3 101 151 201 | 251 302 352 402 452
10 78,5 157 236 314 | 393 471 550 628 707
12 113,1 226 339 452 | 563 679 792 905 1018
14 153,9 308 462 616 | 769 928 |1077 | 1231 1385
16 201,1 402 603 804 | 1005| 1206 | 1407 | 1608 1810
18 254,5 509 763 | 1018|1272 | 1527 | 1781 | 2036 | 2290
20 314,2 628 942 | 1256|1571 | 1885 | 2199 | 2514 | 2828
22 380,1 760 1140 | 1520|1900 | 2281 | 2661 | 3041 3421
25 490,9 982 1473 | 1964 | 2464 | 2945 | 3436 | 3927 | 4418
28 615,3 | 1232 | 1847 | 2463|3079 | 3695 | 4010 | 49260 | 5542
32 804,3 | 1609 2413 | 3214|4021 | 4826 | 5630 | 6434 | 7238
36 1017,9| 2036 | 3054 | 4072|5089 | 6107 |7125| 8143 9161
40 1256,6 | 2513 3770 | 5027|6283 | 7540 | 8798 | 10053 | 11310

Tabnuua 2.5- 3HayeHne koadhdmuneHTa NPoAoc/ILHOMO n3rmba ((pt) ans
HarpeTbiX KOMOHH

lo/by | 8 10 12 14 16 18 20 22
l/dg | 7 85 | 10,5 | 12 14 | 155 | 17 19
o 1 /09 | 09 | 09 |08 | 08 | 081 | 0,77
Io/og | 24 | 26 28 30 32 34 36
/dy | 21 | 225 | 24 26 28 | 295 | 31
o, | 073|068 | 064 | 059 | 054 | 0,49 | 044
t
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npoaomkeHune MNpunoxeHus 2

Tabnuua 2.6-Tennodmsnyeckne xapakTepucTukm 6€TOHOB 1M apMaTypbl Npu

BbICOKMX TEMMNEPATYypax

Bug matepuana

CpegHas
NJOTHOCTb (B
cyxom

coctosiHum), P

Koadpouument
TennonpoBOAHOCTU
At, BT/meK

YaenbHas
TEnN10emMKoCTb
C, O /xreK

Kr/m3
Ta)kenbli 6eToH Ha
webHe:
lpaHUTHOM 2330 A4=1,3-0,00035t C=481+0,84t
M3BecTHAKOBOM 2250 Xt=1,29-0,00055t C;=481+0,84t
Kepam3autobeToH 1600 1¢=0,39+0,000116t Ct=710+0,48t
1500 1¢=0,30+0,00023t C;=710+0,48t
BeToH Ha TpenenbHOM
3anonHuTene 1400 +=0,73-0,000116t C¢=710=0,48t
Mopwn3oBaHHbI 6eTOH 1690 Ao=0,47 C=598+0,63t
1433 1=0,48+0,000116t | Cy=598+0,63t
MecyaHbIli 6eToH 2066 4=1,15-0,00035t C=598+0,63t
CunnkatobeToH,
W3roTOBNEHHbIV NO
noayrnapaTHom 1850 A+=0,87-0,000116t Cy=841+0,071t
cxeme
BeToH Ha webHe n3
KpacHOro Knupnuya 1800 Ao =0,67 C{=481+0,84t
MNepantobeToH 1090 A4=0,26+0,000116t C{=680+0,59t
KepamsutoneHobeToH 950 A4=0,195+0,00013t C¢=680+0,59t
Fa306eToH Ha 480 1¢=0,041+0,00019t C=748+0,63t
MOJIOTOM necke 750 Kt=0,164+0,000081 Ct=748+0'63t
1100

15=0,31

C{=748+0,63t

MpuMeyaHusi: 1. JaHHble nonyyeHsl B. M. POMTMaHOM MMMYbCHBIM METOOM.
2. 3aBMCMMOCTU CripaBeanvBebl Ana T>273 K.
3. Ag - KO3 dULMEHT TeMnepaTyponposogHocT npu T = 273 K.
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npoaomkeHune MNpunoxeHus 2

Tabnuua 2.7- 3Ha4yeHns KpUTUYECKUX TeMnepaTyp 6eToHa

Temnepartypa tcy, ©C npu oTHOLIEHUM

beTtoH HavmeHbLni Np/Nn (Mp/Mn)
pasmep ceyeHus,
MM 4 n meHee 4-5 5 un 6onee

Ha rpaHuTHOM 120 1 meHee 650 650 650

M necyaHom 160 575 575 575

3anonHuTene 200 u 6onee 500 575 650

Ha 120 1 meHee 750 750 750

M3BECTHAKOBOM 160 675 675 675

3anosiHuTene 200 n 6onee 600 675 750

Tabnuua 2.8 - TemnepaTypa B CEpeiMHE HEOrPaHUYEHHOW MIACTUHbI
Fo/4 6,_,| Fo/4 eu Fo/4 Su

0.001 1.0000 0.044 0.8162 0.087 0.5393
0.003 1.0000 0.046 0.8015 0.089 0.5288
0.005 1.0000 0.048 0.7868 0.091 0.5185
0.007 1.0000 0.050 0.7723 0.093 0.5084
0.009 0.9996 0.052 0.7579 0.095 0.4985
0.011 0.9985 0.054 0.7437 0.097 0.4887
0.013 0.9961 0.056 0.7297 0.099 0.4792
0.015 0.9922 0.058 0.7158 0.102 0.4652
0.017 0.9866 0.060 0.7022 0.106 0.4472
0.019 0.9794 0.062 0.6888 0.110 0.4299
0.021 0.9706 0.064 0.6756 0.114 0.4133
0.023 0.9605 0.066 0.6626 0.118 0.3973
0.025 0.9493 0.068 0.6498 0.112 0.3819
0.027 0.9372 0.070 0.6372 0.126 0.3671
0.029 0.9242 0.072 0.6249 0.130 0.3529
0.031 0.9107 0.074 0.6128 0.134 0.3393
0.033 0.8967 0.076 0.6009 0.138 0.3261
0.035 0.8824 0.078 0.5892 0.142 0.3135
0.037 0.8679 0.080 0.5778 0.146 0.3014
0.039 0.8532 0.082 0.5665 0.150 0.2897
0.041 0.8384 0.084 0.5555 0.154 0.2785
0.043 0.8236 0.086 0.5447 0.158 0.2785
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Tabnuua 2.9- U3mMeHeHWe TeMnepaTypbl OT BPEMEHW MO CTaHAAPTHOMY
TEMMNEepaTypHOMY peXxumy

npoaomkeHune MNpunoxeHus 2

T, Y-MUH t, oC T, Y-MUH t, 0C T, Y-MUH t, 0C
0-05 556 0-55 910 2-45 1075
0-10 659 1-00 925 3-00 1090
0-15 718 1-10 950 3-15 1100
0-20 750 1-20 970 3-30 1115
0-25 790 1-30 986 3-45 1120
0-30 821 1-40 1005 4-00 1128
0-35 845 1-50 1015 4-15 1135
0-40 865 2-00 1029 4-30 1147
0-45 885 2-15 1045 4-45 1154
0-50 895 2-30 1065 5-00 1160
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npoaomkeHune MNpunoxeHuns 2

Tabnuua 2.10 - PacyeTHble 3Ha4YeHns KoaPduLUMeHTa v,, yHUTbIBAIOLErO

CHUXXEHWE COMpPOTUBIIEHUSI apMaTypHbIX CTanei B 3aBUCMMOCTU OT
TeMmnepaTypbl UX HarpeBa B HAMPsH>KEHHOM COCTOSHUM

HanmeHosaHue, knacc Rsn, KoadduumeHT v, npu Temnepatype, ©C
apMaTypel, mapka cranu MM 7450 | 500 | 550 | 600 | 650 | 700 | 750
a

ApmaTypa Knacca A-l: 240 0,83 | 0,66 | 0,51 | 0,37 | 0,24 | 0,15 | 0,09
cTanb mapku Ct3 235 0,83 | 0,66 | 0,51 | 0,37 | 0,24 | 0.15 | 0.09
ApmaTtypa Knacca A-ll: 300 1,00 | 0,76 | 0,52 | 0,36 | 0,23 | 0,16 0,1
cTanb mapku C15 290 1,00 | 0,76 | 0,52 | 0,36 | 0,23 | 0,16 | O,1
cTanb mapku CT10rT 290 0,85 | 0,66 | 0,49 | 0,34 | 0,21 [ 0,16 | 0,1
ApmaTypa Knacca A-lll 400 098 | 0,79 | 0,63 | 0,46 | 0,30 | 0,18 | 0,09
cTanb mapku 25r2C 390 098 | 0,79 | 0,63 | 0,46 | 0,30 | 0,28 | 0,09
cTanb mapku 35IC 390 1,00 | 0,84 | 0,63 | 0,47 | 0,30 | 0,18 | 0,09
ApmaTypa Knaccos:
A-llB, cTanb mapku CT5 440 0,82 | 0,63 | 0,41 | 0,24 | 0,12 | 0,08 | 0,04
A-lllB, ctanb mapku 25I2C 550 091 | 0,70 | 0,49 | 0,33 | 0,20 | 0,213 | 0,07
A-lllB, ctanb mapku 35IC 550 09 | 0,73 | 051 | 035 | 0,22 | 0,13 | 0,07
ApmaTypa Knaccos: A-IV,AT-IV | 600 0,81 | 064 | 050|035 021 | 0,1 0,05
A-1V, cTanb mapku 80C 590 0,81 | 064 | 050|035 021 | 01 0,05
A-1V, ctanb mapku 30XIM2C 590 0,84 | 0,66 | 0,50 | 0,35 | 0,22 | 0,21 | 0,05
A-1V, cTanb mapku 20Xr2L, 590 0,86 | 0,67 | 0,48 | 0,31 | 0,19 | 0,11 | 0,05
Ar-V 800 1,0 (069 | 0,38 | 0,15 | 0,05 | 0.01 | O
A=V 800 0,79 | 0,63 04 | 0,23 | 0,11 | 0,06 | 0,03
A-VI 980 0,63 | 0,37 | 0,18 | 0,08 | 0,04 | 0,02 | 0.01
Ar-VI 1000 | 0,63 | 0,37 | 0,18 | 0,08 | 0,04 | 0,02 | 0,01
A7 -VII 1200 | 0,63 | 0,43 | 0,25 | 0,13 | 0,07 | 0,04 | 0,02

E3=2,1"10°> MMa
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npoaomkeHune MNpunoxeHus 2

Tabnuua 2.11- Tabnuua 3HaueHuit hbyHkUMKM owmnbok Maycca (Kpamna) — erfX

X erfX X erfX X erfX X erfX
0.00 0.0000 0.50 0,5205 1.00 0.8427 1.50 0.9661
0.02 0.0216 0.52 0,5379 1.02 0.8508 1.52 0.9684
0.04 0.0451 0.54 0.5549 1.04 0.8586 1.54 0.9706
0.06 0.0676 0.56 0.5716 1.06 0.8661 1.56 0.9726
0.08 0.0901 0.58 0.5879 1.08 0.8733 1.58 0.9745
0.10 0.1125 0.60 0.6039 1.10 0.8802 1.60 0.9763
0.12 0.1348 0.62 0.6194 1.12 0.8868 1.62 0.9780
0.14 0.1569 0.64 0.6346 1.14 0.8931 1.64 0.9796
0.16 0.1790 0.66 0.6494 1.16 0.8991 1.66 0.9811
0.18 0.2009 0.68 0.6638 1.18 0.9048 1.68 0.9826
0.20 0.2227 0.70 0.6778 1.20 0.9103 1.70 0.9838
0.22 0.2443 0.72 0.6914 1.22 0.9155 1.72 0.9850
0.24 0.2657 0.74 0.7047 1.24 0.9205 1.74 0.9861
0.26 0.2869 0.76 0.7175 1.26 0.9252 1.76 0.9872
0.28 0.3079 0.78 0.7300 1.28 0.9297 1.78 0.9882
0.30 0.3286 0.80 0.7421 1.30 0.9340 1.80 0.9892
0.32 0.3491 0.82 0.7538 1.32 0.9381 1.90 0.9928
0.34 0.3694 0.84 0.7651 1.34 0.9419 2.00 0.9953
0.36 0.3893 0.86 0.7761 1.36 0.9456 2.10 0.9970
0.38 0.4090 0.88 0.7867 1.38 0.9460 2.20 0.9981
0.40 0.4284 0.90 0.7969 1.40 0.9523 2.30 0.9989
0.42 0.4475 0.92 0.8068 1.42 0.9554 2.40 0.9993
0.44 0.4662 0.94 0.8163 1.44 0.9583 2.50 0.9996
0.46 0.4847 0.96 0.8254 1.46 0.9611 2.60 0.9998
0.48 0.5027 0.98 0.8312 1.48 0.9637 2.70 0.9999

Tabnuua 2.12 - Yncnosble 3HauyeHust koadduumnenta (K) B 3aBUCMMOCTU OT
06beMHol Macchl (cpefHeli NNOTHOCTH) (p,) 6eToHa

Do KT/M3 100 1 1000 1500 2000 2300 | 2450
meHee
K 40,5 27,6 33 34,8 36 37,2 39

Tabnuua 2.13 - Yncnosble 3HaveHus koadduumeHTa (K1) B 3aBUCUMOCTM OT
06beMHol Macchl (cpeHeit NNOTHOCTK) (pg) GeToHa

Po» Kkr/m3 500 1 meHee

800

1100

1400

1700 2000 n bonee

K1

1,0

0,9

0,8

0,7

0,7

0,5
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