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1. O6uwme Tpe6oBaHMA K BbINOJIHEHUD KOHTPOJIbHOMN
paboTbl

KoHTponbHas paboTa ABNSAETCA 0AHOMN M3 BaXHEMILMX PopM yuebHOro
npouecca, KoTopasi BbINO/HAETC B COOTBETCTBUMM C y4ebHbIMM MNaHaMu W
HanpasfieHa NPeMMYLLIECTBEHHO Ha NPAKTUYECKYHO NOArOTOBKY.

KoHTposbHas paboTa COCTOUT M3 creaytolmx Jactei: TeopeTuyeckas
yacTtb, PacueTHas yactb, CrMCOK NUTepaTypbl.

B TeopeTuyeckoi 4acTu KypcoBoi paboTbl Ans NPaBULHOrO OTBETA
Ha BOMPOCHl OByyaloWeMycs  Heo6XOAMMO BHAYane W3yuUuTb OCHOBHYHO

nutepaTtypy [1,2] No AaHHOW AUCUMMAMHE.

PacuetHas 4yacTb KOHTPOSIbHOM  COCTOUT U3 onpeaeneHus
(haKTMUECKMX NPeaenoB OrHECTOMKOCTU  XKeNe306eTOHHbIX KOHCTPYKLNNA.

BapunaHTbl KOHTPOJIbHOM paboThbl NpuBeaAeHsb! B Tabnmuax 1,2.

Homep BapvaHTa Mo pacyeTHOM YacTM BbIBUPaeTCcsl 0bydyarowmmcst ¢
TakKnMM pacyeToM, 4ToObl OH COOTBETCTBOBAN CyMMe [ABYX MOCAeAHUX UMdp
HOMEpa 3a4eTHON KHWXKW. Hanmpumep, HOMep 3aueTHOM KHWXKM 69307 —
BapWaHT KOHTPO/IbHOM paboTbl NO7, Mpy HOMEepe 3a4eTHOW KHUXKM 97499 —
BapuaHT N218.

KOHTpOsIbHYO paboThl CrieayeT BbINOMHATL Ha nucyel bymare dopmaTta
A4 (297x210MM) Ha OHOWM CTOPOHE NnCTa.

2. Metoauka pacueTa npeAenioB OrHECTOWKOCTH
»ene306eTOHHbIX KOHCTPYKLMA

2.1 O6wme nonoxkeHuns
Kak npaBuno, npeaen OrHecTOMKOCTU Xene306eTOHHON KOHCTPYKLMM
[OCTUraeTcs B pesynbTaTe NnoTepu el Hecylei cnocobHocTn (0bpyLueHus) 3a
CYET CHWKEHWUS NMPOYHOCTY (TEMNEpPaTYPHON MOJI3y4YecTu) apMaTypHO CTaiun u
6eToHa nMpu HarpeBaHuUW - AOCTMXKEHWS MEPBOro MPefenbHOro COCTOSHUSA MO
OrHEeCTOMKOCTM, Nnbo BcneacTsue noTepu  (yTpaTbl) TeMNIoU30nMpytoLlen
CNocobHOCTH (NMPOrpeBa KOHCTPYKLUM BbilLe AOMYCTMMOW TeMnepaTyphbl) - BTOPOe
npeaesibHoe COCTOsIHME KOHCTPYKLMM MO OFHECTOMKOCTY, @ Takke B pesysibTaTe
notepu (yTpaTbl) CMAOWHOCTM  (LENOCTHOCTM, MNOTHOCTU  OrpaxaatoLuei
KOHCTPYKUMIA - TPeTbe NpeaenibHOe COCTOSIHUE KOHCTPYKLMK MO OrHECTOMKOCTHU.
[nd  CcaMOHeCywMX W  HECYLMX HKENe3006E€TOHHbIX KOHCTPYKLMI
(KOHCTPYKUMIA HapY>XHbIX CTEH, MIUT NOKPbITUS, 6a510K, hepM, KOMIOHH) npeaesbi
OFHECTOMKOCTM OMNpesensoT No NoTepe HecyLlel Cnoco6HOCTU.
Mpu onpeaeneHWu  NpefenoB  OFHECTOMKOCTM  CTPOUTESNbHbIX
KOHCTPYKUMiA B O6LleM c/lyyae HeobxoaMMo PpewuTb ABE YacTu 3adauu:
TENNOTEXHNYECKYID U CTaTUYecKyto. TennoTexHnyeckass 4acTb WMMEET Lenbio



onpefenuTb BpeMsi [OOCTWXKEHWUSI KPUTWUYECKOW TemnepaTypbl MO CEYEHWIo
KOHCTPYKUMM BO BpeMsi BO3AEUCTBMSI Ha Hee CTaHAApTHOro TeMnepaTypHOro
peXMnMa, cTaTuyeckasl USMEHEHUE HecylLei cnocobHOCTU (MPOYHOCTM) HarpeTomn
KOHCTPYKLUMK C YY4ETOM U3MEHEHWsI CBOMCTB BETOHA M apMaTypbl MpU BbICOKMX
TeMnepaTypax.

B cTaTMyeckoi YacTu BbIYUCASIOT U3MEHEHWE HECYLEn CMOCOBHOCTH
(NPOYHOCTM) HarpeToil KOHCTPYKLMM C YYETOM WM3MEHEHMs| CBOWCTB GeTOHa U
apMaTypbl MpU BbICOKMX TemnepaTypax. 3aTeM CTposAT rpadvk W3MEHeHWs
HecyLel crnocobHOCTM KOHCTPYKLMM BO BPpEMeHW. BpeMsi HarpeBa KOHCTPYKLMH,
MO WCTEYEHME KOTOPOro Hecyllasi CMOCOBHOCTb CHU3WUTCS [0 BEAWUYMHBI
HOpMaTMBHOM (pabouelt) Harpysku, SIBSETCS NPEAESiOM ee OrHECTOMKOCTH, T. €.
koraa 6yaeT AOCTUrHYTO PaBEHCTBO:

Nt (Mp) = Np (Mp), (2.1)
roe Ni (Mp) - Hecywas cnocobHocTb (0T u3rnbatoero MoMeHTa - Ans

n3rnbaemMom KOHCTPYKLUMIN) KOHCTPYKUMIA Npu HarpeBaHuy, H (H*M);
Np (Mp) - npononbHoe ycunue (M3rnbaroLumii MOMEHT) OT HOPMaTMBHOM

Harpysku, H (H'm).

BbinonHeHue ycnosus (3.1) nsobpaxeHo Ha rpaduke (puc.1)
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PucyHok 1 /306paxeHne npuHUMNa onpeaeneHus npeaena
OFHECTOMKOCTW KOHCTPYKLUIA MO NEPBOMY MNpeAenbHOMY COCTOSIHUIO
HaCTyn/IeHUs Npeaena OrHeCTOMKOCTU HECYLLEN KOHCTPYKLMM



2.2.1 Oco6eHHOCTH peLueHns TeNJIOTeXHUYECKOMN
(Tennodusmnueckoit) 3apaum OrHeCTOMKOCTH }eNne306eToOHHbIX
KOHCTPYKLMIA

B WHXeHepHOW MpaKTUKe MONb3YIOTCA  YMPOLLEHHOW MEeTOAMKOM
pacyeta, pa3paboTaHHOM Ha OCHOBe ypaBHeHus Dypbe, nosyyeHHoe A. WU.
SIKoBNEeBbIM AN151 MOSTyOrpaHUYEHHOro Tena, ANs OnpefeneHns TemnepaTtypbl B
MMOCKUX KOHCTPYKUMSIX KOHEYHOW TOMWWHbL. Tak Temnepatypa apmaTypbl,
pacrnonoXeHHoW y 060rpeBaeMoi MOBEPXHOCTU MJIOCKMX CMUTOLUHBIX KOHCTPYKLIMIA
(NAWT NepekpbITUIA, CTEHOBBIX NaHenei), MoXeT BbITb paccuuTaHa no cdopmyne:

[ERALSE:!

= — — __ Vamp
ty= 1250 — (1250 —t)erf T (2.1)

rae ty - HaYanbHas TeMnepaTypa KOHCTPYKLUMKM o noxapa (ty = 20 °C);

K - koadhduuMeHT, 3aBucAWMA OT 06beMHOW Macchl (cpeaHein
nnotHocTtu) 6eTtonHa (tabn. 9 npun. 1);

Y - paccTosiHne oT 0borpeBaeMoi NOBEPXHOCTU KOHCTPYKLMM A0 OCK
apMaTypHOro CTepXHs (Hecyliero), M;

d — anameTp apMaTypHOro CTepXHs, M;

K1- koaduumeHT, 3aBUCALMIA OT 06beMHON Macckl 6eToHa (Tabn. 10
npun. 1)

T - BpeMms, C;

anp - NpvBeaeHHoe (c yyeToM BR@XHOCTM) 3HaveHue KoadbdUUMeHTa
TeMnepaTyponpoBOAHOCTN 6ETOHa, M2/c, onpegensoT no gopmyne:

_ Atem
ared - (C+50,4W5)p0 ) (22)

roe A, - 3Hayenve ko3ddUUMEHTA TENIONPOBOAHOCTU BEToHa Mpw
Temnepatype 450 OC (tabn. 3 npun. 1), Bt/m*K;
Ct - 3HaYeHWe yAenbHON TennoemkocTu 6eToHa npy Temnepatype 450
OC (1abn. 3 npun. 1), Ix/krK;
W, - HauyanbHoe Bnarocopepxanue 6eToHa, %;
P, - 06beMHas Macca (cpeHss NIoTHOCTb) 6eToHa, kr/m3.
Ecnun n3BecTHa BennyMHa KpuTUdeckoi TeMnepatypbl apMaTypsl (ter),

TO npeden OrHECTOMKOCTM KOHCTPYKUMM MOXHO OMpPeaennTb, WCMosb3yst
dopmyny (2.1). Ang 3TOro B Ha4ane BblYUCASIOT BENUNHY DYHKLNK:
1250-t
erf X = ——2¢
1250—ty
roe erf X - dyHkuma owmnbok Mayca (Kpamna);

(2.3)



X - aprymeHT dyHKumuM (2.3), onpeaensiot no gopmyne:

+Keed
[TERALE]

_ A
X=—7 (2.4)

3aTteM no Tabnuue 9 NpunoXxxeHus 2 onpeaensitoT BeNnYnHy apryMeHTa
X. [Nanee BblUMCAISAIOT BPEMSA Nporpesa apMaTtypbl A0 (t,; ), UCNONb3ys (hopMyIy
(3.5) B BMAE:
y+K1 d

7= */F (2.5)

310 Bpems (T) n sasnsercs (M¢p) CTPOUTENBHON  KOHCTPYKLMK.  Peluenme

anddepeHumansHoro ypaBHeHus dypbe, NolyYeHHOE ANl pacyeTa TeMnepaTyp
B HEOTPaHWYEHHON NnacTuHe, o60rpeBaeMoii C ABYX CTOPOH (CMMMETpUYHast
3ajja4ya), MOXHO WCMonb30BaTb ANS OMNpeAeneHus TeMmnepaTtyp B MJOCKUX
KOHCTPYKLIMAX MPU ABYXCTOPOHHEM o6orpeBe 310 pemeHme UMeeT BuA:

tyr = 1250 — (1250 — t,,) |erf \/_+ erf \/_ -1 (2.6)
rape tXT' TEMNEPATypa B pacquHom TOYKE NO TONWMHE NNACTUHbI Ha

3aflaHHbI MOMeHT  BpeMeHu (T), °C;
X;
reé =1-— -

0,56+K.[areq

roe Xj - paccTosiHMe OT LeHTpa MiacTuHbI A0 PacyeTHOW TOYKWU Mo
TOJLUMHE MNACTUHBI, M;
O - TONWMHA NNACTUHbI, M;

T - BpeMms, C;
Fo- KpuTEpUii ®ypbe, BblunciseM no thopmyne:
Fp=—2m" 2.7)
(0,56+K.[an, )

®opmyna (2.7) MOXeT npuMeHsTbCs 6e3 cylecTBeHHON norpewHocTv npu (Fq

<0,32). Mpu 6onbwwmx 3HaueHusix (Fy) pacyeTHas TemnepaTypa HauuHaeT

3HAUUTENBHO NpeBbIATb (PaKTUYECKYIO.
MpaBas YacTb BblpaxeHus (2.7):

[erf e + erfT -1|=0 (2.8)

roe 6 - oTHocuTenbHas M3bbITOYHas TemMnepaTypa.
C yyeToM BblpaxeHus (2.8) dopmyny (2.6) MOXXHO 3anucaTb B BUAE:



t, T =1250(1250 —t,)6. (2.9)
WHorpa npu pacyeTax NpeAenoB OrHeCTOMKOCTU KOHCTPYKUMi GbiBaeT
HeobX0AUMO BLIUMCIUTL TEMMEPATYpy B CEpeaVHEe TOMWMHBI KOHCTPYKUMK

(NAnTbI, KOMOHHbI), T. €. Npu ycnoeun (X = 0); Toraa (§= 1), a oTHocuTeNbHas
TemnepaTtypa B LeHTpe:

6, = [Zerf L 1] (2.10)

2./Fy

T. e. (6 =¢ (Fp)). B npunoxeHnn 2 (tabnuua 6) npuseaeHsl 3HaueHns (6,) B
3aBucumocT ot (Fg/4). Kpome Toro, BenuumHy (6) MoXHO onpeaenuTb no
HOMorpamme (pUCYHOK 2).
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PucyHok 2- HomorpaMma ans onpeaeneHns oTHocuTenbHol TemnepaTtypsl (0)
B 3aBMCMMOCTH OT KpuTepus ®ypbe (Fg) v Bennumubl (&)
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11-F;=0,3;, 12-F5=04; 13-F5=0,6; 14-Fy=0,8;, 15-Fy = 1,0,
16-Fo=1,5



Mpw nporpeBe KOMOHH, 6anok, 31eMeHTOB GepM U APYruX CTEPXKHEBbIX
KOHCTPYKUMIA, 0borpeBaeMbiX Mpy MoXape C TPeX U YeTbipex CTOPOH, MWMeeT
MECTO [BYXMepHoe TemnepaTypHoe none. Ecam nonepeyHoe ceveHwe
KOHCTPYKUMKN UMeeT (hopMy MPSIMOYroSibHUKa UK Kpyra, TO pacyeT TemnepaTtyp
B 3TWX C/Ty4asX MOXET 6bITb C AOCTAaTOMHOM TOYHOCTbHIO NPOM3BEAEH NMPY NOMOLLM
M3BECTHOrO B TEOPUM TEMIOMPOBOAHOCTM COOTHOLIEHMSI OTHOCUTENbHbBIX
Temnepatyp [3]:

tB_tx,yT _ tB—tx‘[ . tB_ty T

(2.11)

tp—ty tp—ty tp—ty

rae t,, T - TemnepaTypa AsyxMepHoro nons, OC;
txT U t, T - TEMNepaTypa oAHOMepHbIX noneit, OC;
tp - U3MEHEHVe TeMNepaTypbl Npy CTaHAAPTHOM pexuMe noxapa, °C [4]:

tg = 345lg (0.133 7 + 1) + t,,, (2.12)

roe 7 - Bpems, C.
M3 cooTHoweHus (2.11) HaxoamMm:
(tp—tx 1) (tp—ty 7)

tp—ty

tyyT = tp — (2.13)

Ecnv HeobxoaMMO HaWTU TemnepaTypy B MPAMOYrONbHOM — CEUYEHUH,
oborpeBaeMoOM CO BCEX CTOPOH, C/leayeT y4eCTb, 4YTO TeMmnepatypa €ero
obpasyeTcss B pe3ynbTaTe HaNoXeHWs Monenm npu  MepeceyeHnn  [AByX

HEOrpaHNYEHHBIX MIACTUH TonWwmMHOM (O, U 8y) [3]. B aToM cnyyae (ty) wu (ty)

HaxoasaT no dopmyne (2.9).

Ecnn Heobxogumo onpepenuTb TemnepaTypy B 6anke wAM  KOMOHHE,
oborpesaeMbIx € Tpex CTOPOH, 3HauveHus (ty) Haxoaum no dopmyne (2.6), a (ty)
no cdopmyne (2.3).

[ns KOHCTPYKUM, paboTaroWwmx Ha okaTue, BBEAEHO AOMYLIEHWE, YTO UX
npefesnibHoe COCTOSIHWE MO OFHEeCTOMKOCTWM HaCTynuT TOoraa, Korga pasmep
paboToCNOCO6HOMO NMOMEPEYHOro CevyeHnst GETOHHOMN YacTy KOHCTPYKLUMK "sapo”
MOMNEPEYHOro CEYEHUS! YMEHBLUMTCS A0 KPUTUYECKOW BESIMYMHLI. B 3TOM criyyae
nosBNSeTCs HeobxoAMMOCTb OMpefenuTb TOMWMHY cnoeB 6eToHa, MporpeTbiX
Bbllwe (tper). MpoyHOCTL GeTOHa 3TWUX CNOeB NPUHUMAOT paBHOW HyMio, a B

"sape" nonepeyHoro ceyeHus - - Ha4yanbHOMY COMPOTUBAEHWIO BETOHA CXKaTUio
(oo Harpesa). TonwmHy cnos 6eToHa, nporpetoro Bbllle (tper), onpeaensiot

ncxoasa w3 ypasHenus (2.1) npu:



y =6y ;d=0;

b, = (2X - VT —K) - Jag, (2.14)

rae X - aprymeHT gyHkumm laycca:
K-./a +6t
=Y* (2.15)
2\/appT

X - aprymeHT dyHKUMM [aycca onpeagensioT no Tabnuue 8 npunoxenus 1 npm
3HavYeHUn PyHKUMK:

1250—tpcr
1250—ty

erfX = (2.16)

roe tyor - KpuTndeckass TemnepaTypa 6etoHa (onpegensiioT no Tabn.

4) npun. 1 B 3aBUCMMOCTU OT OTHOLUEHWS BESIMYMHBI HECyllel CrocobHOCTH
KOJIOHHbI 10 HarpeBa K HopMaTMBHOM Harpyske), OC.

Mpn oborpeBe KOHCTPYKUMW (KOMOHHbI) C 4-X CTOPOH wWupuHY "sgpa”

rnonepeyHoro ceuvennsi (biy) ONpeaensioT Ha 3afaHHbIA MOMEHT BpEMEHW Mo

dopmyne, nony4yeHHoM 13 BbipaxxeHns (2.6):
8, =2(0.5by + K [ag,) (1 - &) (2.17)

rae by- WWMPUHA KOMOHHbI, M;
&, - KoabdUUMeHT (onpeaensitoT o HoMorpamMMe, (CM. puc. 2), 3aBUCSLLMIA
OT BE/IMYMHBI OTHOCUTENbHON TeMnepaTypbl (6,) N kputepus dypbe (Fox):

1250—t, (tg=tper)-(ts—tw)

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

(2.18)

roe ty—oT - Temnepatypa B LEHTPe sApa MOMEPEYHOro CeyeHus

KOHCTPYKLIMK Yepe3 BpeMs OT Hayana oborpesa, °C, onpeaenatoT no dopmyne
(2.9), B BMAE:

ty—oT = 1250 — (1250 — ;) - 6, (2.19)

roe 6, - oTHocUTeNbHas TemnepaTtypa B LEHTPE NOnepeqHoro ceveHmns
KOHCTpyKUmMu; onpegenstoT (no tabn. 5 npun. 1) B 3aBucumoctu ot (Fp/4);



. a,r
“ (0,50 +K,/ja,)

(2.20)

BTopolit pasmep "sapa" nonepeyHoro ceveHust b, onpenensioT Ha
3aflaHHbIli MOMEHT BpeMeHU no opMyne, Nosly4eHHON 13 ypaBHeHust (2.6):

b, = (05by, + K Jag,) (1 —§&) (2.21)
roe b, - KoatduUUMEHT (OMpeaensioT Mo HOMOrpamMe, CM. puc.2),

3aBUCALLNIA OT BEINYUHBI (by) 1 (Foy)

— 1250—-t, (ts—tper) (ts—ty)
y 1250—ty = (tg—ty=oT)(1250—tg)

(2.22)

roe t,—o,T Temnepatypa B UeHTpe "sapa" nonepeyHoro ceveHus

KOHCTPYKUMK Yepe3 BpeMs oborpesa, OC; onpepensiotr no dopmyne (2.9) B
Buge:
ty=0T = 1250 — (1250 —ty) - 0, (2.23)

rae - 6, oTHocuTe/bHas TemnepaTtypa B LiEHTPe NnonepeyHoro ceveHms
KOHCTpYyKumnu; onpegensioT (no tabn. 5 npun. 1) B 3aBUCMMOCTH OT (Foy/4):
a,t

F =
oy 2
(0.5b, + K, /aﬂp) (2.24)

Ecnn  KOHCTpyKUMS  MPSIMOYrofibHOro  MOMEPeYHOro  CeYeHus
oborpeBaeTcsl C Tpex CTOPOH, TO TOJMLWMHY Cnosi 6eToHa, NMPOrpeToro C OAHOM
CTOPOHBI, OMpeaensoT no dopmyne (2.14): be, = (2xVT - K)Jam)

rae X - aprymeHT dyHKummn Faycca, ee onpefensitot no dopmyne:

__ 1250-tg (tg—tper) (ts—ty)
erf X = 1250—ty  (tg—tx=oT)'(1250—tg) (2:25)

TemnepaTypy (t,-o7) onpeaenstot no dopmyne (2.23). Lnpury (bgy)
"sapa" nonepeyHoOro CcevYeHusl Ha 3aaHHbli MOMEHT BPEMEHW OMpeaensiioT no
dopmyne (2.17). [ins onpepenenus senuumHbl (£,) no HoMorpamme (cM. puc.



2), napamertp (0,) BbluncnstoT no dopmyne:

Q __ 1250-tg (tg—tpcr) (ts—ty)
x 1250—ty (ts_ty=h,r ).(1250—tH)

(2.26)

B cdhopmyne (2.26) BenunumnHa (t,— h, T) BblUMCNEHA U3 BbIPaXKEHUS:

h
ty—nz = 1250 — (1250 — t,)erf = J_+ 2.27)

2.2.2 0Oco6eHHOCTM pelueHus cTaTuyecko (NMPOYHOCTHOWM)
3afjauM OrHeCTOMKOCTM AJsl ene306eTOHHbIX KOHCTPYKLUNi

MpeacTaBneHHas YacTb METOAMKM pa3paboTaHa Ha OCHOBE YpaBHEHWS
CTaTUKM, Pe3yNnbTaTOB HATYPHbIX OFHEBbIX WCMbITAHWA  CTPOUTENbHbIX
KOHCTPYKUMIA M 3KCMEpPUMEHTasbHbIX  UCClefoBaHui  aecdopMaTUBHO-
MPOYHOCTHBIX XapaKTEPUCTMK BETOHA M CTabHOM apMaTypbl MPUMEHUTENTbHO K
HarpeBy CTPOMTENbHbLIX KOHCTPYKUMA MO CTaHAApTHOMY TeMrepaTypHOMY
pexumy [4].

2.2.3 MeToaMKa pacuyeTa OrHecTOMKOCTH narnbaembix
KOHCTPYKLUMA

Mpu pabote wu3rMbaeMbiX KOHCTPYKUMN 6GETOH ©KaToM  30HbI
MOMEPEYHOr0 CEYEHUs! KOHCTPYKUMM BOCMPUHMMAET OKUMAIOWME YCUnus, a
HEeCylLMe apMaTypHble CTEPXHM B PacTSiHyTOWM 30He - pacTsrvBaioLlme ycunus,
COOTBETCTBEHHO. pK 3TOM COBNIOAAETCS PaBEHCTBO BOCMPUHMMAEMbIX YCUIUIA
(paBHOBecKne cun: 2P = 0).

Mpn HarpeBe KOHCTPYKUMM COMPOTUBIEHWE apMaTypHOi CTanu
PacTSDKEHWMIO  YMeHblUaeTcsl.  ApMaTypa  MpeTeprneBaeT  MiacTuyeckue
AecopMaumy MONM3yyecT, UYTO MPUBOAWMT K PacKpbITUIO TpelmH B 6eToHe
PaCTSIHYTON 30HbI U, COOTBETCTBEHHO, YMEHbLUEHWIO BbICOTbI (Xt) CKaTOMN 30HbI

KOHCTPYKUMM (NpY 3TOM BBOAMTCA AOMNYyLLEHWe, 4TO COMpOTWBNEHWE 6eToHa
OKaTUIO B 3TOW 30HE PaBHO HA4asbHOMY W HE MEHSIETCA MpWU Harpese, a
MeHsIeTCa Xt).

Mpeaen OrHeCTOWKOCTM CTaTUYECKM OMpeAesMMbIX  M3rnbaeMbix
KOHCTPYKLMIA HacTyrnaeT B pe3yfibTaTe TMporpeBa Hecyllen apMaTtypbl B
PacTsHyTOM 30He KOHCTPYKUMW [0 KpUTUYecKoW TeMmnepaTypbl (tger) W

06PEBOBaHMﬂ nnacTnu4yeckoro wapHumpa B CepeauHe nposieTa KOHCTPYKUUK,

XapaKTEPU3YIOLEro yTpaTy ee Hecyllei cnocobHocT. [o3ToMy pelleHne
CTaTVI‘-IeCKOVI Y4acTu 3a4a4un OFHeCTOVIKOCTI/I CBOAUTCA K onpeaeneHuio BeTIM4YnHbI



(tscr)-
Mpn 3ToM BenMuMHy (tgey) OMPeaensitoT MO CrPaBOYHBIM AaHHbIM

(tabn. 7 nmpun. 1) B 3aBUCMMOCTM OT 3HaueHWs kO3(PDULMEHTA M3MEHEHUS
MPOYHOCTU CTanM (Ygicr), COOTBETCTBYIOLIENO BeNUMHE (tger). BenmumHa (ygicr)

XapaKTepusyeT MOMEHT CHVKEHUS COMpOTUBNEHWS apMaTypHoii ctann (Rgyter),

HarpeToin A0 KPUTUYECKON TeMMepaTypbl, 0 BEMUMHLI paboyero Hanps>keHus B
apMaTtype (cg) OT HOPMaTVBHOWM HarpyskM Ha KOHCTpyKkumio. osToMmy npu

KpUTUYECKOl TemnepaType apMaTypbl CrpaBeanmBo paBeHCTBO (Rgyicr = (o).
310 no3sonseT B dopMyny pacyeta ( Ver ) BMECTO  BENMUMHBI (Rstcr)
NOACTaBNATb (og):

R o
— sutcr — S
y = Suber — 5

stcr

2.28
RSU, RSU, ( )
rae Rgy, - pacyeTHOe COMpoTVB/IEHWE CTanw No npeaeny npoyHocty, [Ma [5].

PaccMOTpUM  0COBEHHOCTM METOAMKM  peLleHUst CTaTUYeCcKoh 3agaun
OrHECTOMKOCTM  ANS  MAOCKOM  M3rnbaeMor  KOHCTpykumu. Ee  Hecywas
crnocobHocTb (M) B NpeaenbHOM paBHoBecuM cun byeT paBHa

M:e=Npe-Z ot = Rey bXe (Po —0,5% ) (2.29)

roe Npt - Hecywas crnocobHOCTb OGETOHHOM YacTu CKaToW 30HbI
MOMNepeYHOro CeYeHnst KOHCTpyKuuu, H;

Zpt - NNeYo BHYTPeHHei napbl CUA OT CEpPeAuHbl CKaTOW 30HbI
MonepeyHOro CeYeHMst KOHCTPYKLMK 0 OCK;

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

Xt - BbICOT@ CKaToW 30HbI MOMEPEYHOr0 CEYEHNSI KOHCTPYKLIMK, M;
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PucyHok 3 CxeMa pacnpefeneHusi yCUuiA B MOMepeYHOM CEeYEHUM MTOCKOCTM
KOHCTpyKUMK, paboTatoLleit Ha usrune:
a — NPOAOSIbHLIN pa3pes; 6 — MonepeYHblit pa3pes; B — CXEMa HanpsXKeHus!

ho - pabouas (nonesHas) BbiCOTa MOMEPEYHOrO CEYEHUSI KOHCTPYKLIMK

(paccTosiHMe OT OcM pacTsiHYTOW apMaTypbl A0 BEPXHEWH paHuMLbl OKaTON 30HbI
MOMNepeyYHOro CE4YEeHUs KOHCTPYKUMK), M;
Rpy - pacueTHoe conpoTueneHne 6eToHa oxatuio, MNa:

Reu=Ron/Vp (2.30)
rAe Rpp - HOPMatuBHOE COMPOTWBMEHME (MPU3MEHHAsi MPOYHOCTb)

6eToHa oceBoMy CxkaTuto (Tabn. 12 [5]), Ma;

Yp xoabduumeHT HagexHocTn no 6eToHy y,= 0.83 [5]).

B ycnoBusix noxapa KOHCTPYKUMSI PaspyLuMTcs noa AeWCTBUEM
usrnbatoLero MmomMeHTa (Mp) OT BHELLHeW HOpMaTUBHOM (pabouyeii) Harpysku Ha

KOHCTPYKLMIO. OTO MPOM30MAET NPY YMEHbLLEHWM ee HecyLlein cnocobHocTn (Mt)
no (Mp), T. e. npn (Mt = Mp) wm (Mg - Mp, = 0).
B pa3BepHyTOM Buze 3TO 3anuLIeTCs:

Ry *bXe (ho —0,5%: )-My =0 (2.31)
oTcloaa
xe=ho— [h3—22"b (2.32)

bu

YunTbiBasi paBeHCTBO HECYLLEN CNOCOBHOCTM 6ETOHA CXKaTON 30HbI
M pacTAHYTOM apMaTypbl, B MPEAENbHOM PaBHOBECMM CW/ HamnpsbkeHue B
apmaType (o) OT BHELIHEN Harpysku onpeaensT no dopmyrne:



Rb b-xt

Os,tem= = (233)

Ag
roe Ag - cymMMapHas niowagb MOMepeyHoro CeYeHUst apMaTypHbIX
CTEPXXHEN B PaCTSHYTON 30HE MOMEepeyYHOro CeYeHust KOHCTpykuumn (Tabn. 1,

npun. 1), M2.

3ateM MOXHO BbluMCIUTL (Y stcr) MO dopmyne (2.28); (tger) no

Tabn. 7 npun. 1 u (I'Iq)) - no ¢opmyne (2.5).
Mpy peleHnn CcTaTU4YeckoM 3ajayM  CeYeHMe  MHOMOMYCTOTHbIX
Kene3o6eToHHbIX NANUT (C MYCTOTaMM, PacnonoXeHHbIMU BAOb ANMHBI NAKTbI) U
HacTWMNOB NPUBOASAT K pacyeTHOMY — TaBpOBOMY ceuveHuto (pucyHok 4) . lMpu

3TOM BbICOTa OKATOM 30HbI MOXET 6bITb paccyMTaHa no gopmyne (2.32), ecnu
((Xt < hf), pucyHok 3).
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PucyHok 4  Cxema npuBefeHus OpMbl MONEPEYHOro ceveHns
MHOrOMyCTOTHOM NAuThI K hopMe TaBpa: a) ucxogHast popma, 6)
npusegeHHas dopma npu (Xi< /1 7; 8- npu (Xe> hy)

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

U3 paBeHcTBa (2.25), YyuuTbIBalOWEro pasgenieHne HopMbl CKaToM 30HbI (CM.
puc. 3) Ha ABa NPSAMOYTOJbHKKA.



Hecyluyto cnocobHOCTb BbIMMCIAIOT N0 (opMyne:

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

(2.349)
OTcropa
X = hy— \/h% — 2[Mn—hf(bf—Rizpz?};zu(hO_O'Shf)] (2.35)
3aTeM onpefensioT Bennundy os npu (Xg<hf) onpegensior no dopmyne:
o, = bf’;f% (2.36)
npu X, > hy o, = Roulhyby+Cee=hy] 2 by (2.37)

As

[Hanee no dopmyne (2.28) BbMUCSAIOT (¥ ster), MO Tabn. 7 npun. 1 HaxoasaT
(tscr), 3aTem onpepenstoT (I'I(b) no d¢opmyne (2.5) u yMHOXalOT Ha
K03hhMUMEHT, paBHbIi 0.9, yunTbIBaOWMIA BAMUSIHXE MYCTOT MAWTLI.

2.2.4 MeToauKa pacyeTta OrHECTOMKOCTU CXKaTbiX KOHCTPYKLUMU

PacueT npeaenoB OFHECTOMKOCTU OKaTblX 3MEMEHTOB CBS3aH C
onpefeneHMeM  MpeaenbHbiX — YCWIUKA,  KOTOpble  MOryT — BOCMPUHUMaTb
HepaBHOMEPHO MPOrpeToe ceveHne 6eToHa U HarpeTast apMaTypa.

PacueT OrHecCTOMKOCTM LIEHTPaNbHO-CKATbIX KOHCTPYKUMIA  BbIMOMHSIOT MO

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

MonepeYyHoOro CEYEHUs KOJOHHbI (sapa) u pabouelt apMatypbl. Mpu oborpese ¢
4-X CTOPOH HeCyLLyto CMOCOBHOCTb KOMOHHBI paccumnTbIBaOT No dopmyne:

Nt,‘r = @t (AgRpy + Ry AsYst), (2.38)

@ - kK03hDULMEHT NPOAONBLHOrO U3rnba KoMoHHbI (Tabn. 2 npwn. 1);
3aBUCUT OT OTHOLEHUA (Ig/bg);

lo - pacyeTHas AnMHa KOMHHBI, M;
bg - WKpKHa SApa NOMEpEYHOro CEeYEHUst KOMOHHbI, M;  Rpy- pacyeTHoe



conpoTueneHne 6eToHa CkaTuio, onpeaenstoT no ¢opmyne (2.30), Ma;
roe A; — nnowaab sapa cevyeHns

(Ag - b,q'h,q), M2 (2.39)

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

2
As, — cymMapHas niowaab apMatypsl, M2 Tabn. 1 npun. 1), M°.
¥st — KO3 PUUMEHT NPOAONBHOIO M3rnba, yUMTbIBAIOWNI AIMTENBHOCTD
3arpy>kXeHusi U rMbKoCTb KOMOHHbI (MPMHUMAETCS B 3aBUCUMOCTU OT /p/ b, ,

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

R == (2.40)
Rgn - HOPMaTMBHOE COMPOTUB/IEHWE apMaTypHOM cTanu oxatuio, (Tabn. 19 [5]),

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



KoHTponbHble 3afaHuA

Tabnmua 1

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

1 1; 2; 3; | 4 5, | 6; 7; 8 | 9 | 10;
38 |47 |39 |40 | 77 | 83 | 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; |1 49; | 61; | 44; | 49; | 6; | 67; | 24; | 85; | 47;
86 | 92 | 50 | 73 | 8 [ 55| 75179192 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 8 |57 |69 |81 |94 | 90
0 [37;|52;,|64;|18; | 53; | 46; | 59; | 21; | 88; | 19;
65 | 95 | 53 | 76 | 95 | 58 | 70 | 82 | 95 | 89

lMpumeyanne. Uydpbl B ropu3oHTaNbHOM psily COOTBETCTBYIOT
nocneaHen umdpe 3a4eTHOW KHUXKM, @ B BEpPTUKanbHOM — npeanocnenHen
umdpe. Homep BapvaHTa COOTBETCTBEHHO BblbMpaeTcs Mo KOMOMHaLUUKM ABYX
nocnegHux unap.

KoHTponbHble BONPOCHI:
1. Tepeuncnute BHEWHWE W BHYTPeHHMEe akTopbl, Onpeaensowpme
noBeAeHne CTponUTebHbIX MaTepuasioB B YC/10BUAX no>|<apa?
2. PackpoiTe CyLHOCTb OCHOBHbIX CBOWCTB, XapaKTepusylowmMx NoBeaeHue
CTPOUTESNbHBIX MaTEPUANOB B YCIOBUSX NoXxapa?
3. CBOWCTBA, XapaKTepusylOLWME MOXAPHYI OMacHOCTb  CTPOUTENbHbIX
mMaTepuanoB. [MOHSATME O (U3MYECKMX, MEXaHUYECKMX M Tennopuanyeckmx
CBOWMCTBaxX MaTepuanos?



4. Yrto Takoe HU3MKO-XMMUYECKME MpOLECChl, NPUBOASLUME K M3MEHEHWIO
CBOWCTB CTPOUTESbHBIX MaTep1asioB B YCI0BUSX NoXapa?

5. Kakue npouecchl BXOAST B PU3NUECKMIA U XMMUYECKMI npoLecc?

6. V3MeHeHuss  Tennodu3NYECKUX  XapakTepuUCTUK  MpU  HarpeBaHwu
MaTepuana?

7. OnpefeneHve  roplyecTv,  BOCMNJIAMEHSEMOCTHM,  pacrnpoCTpaHeHUs
niameHu, AbIMOOBpasytolleil CNoCOBHOCTM, TOKCUYHOCTM MPOAYKTOB FOpEHUs.
Knaccngukaums?

8.  loxapHO-TeXHNYEeCKMe XxapaKTepUCTUKN MaTepuasnos?

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

10. Knaccudmkaumsi CTpouTENbHLIX MaTepuanoB MO MOXapHOM OMacHOCTU 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 3KCMepUMEHTaNbHbIX 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  XapaKTepPWUCTUKY  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 nNo3vumsM, B YEM COCTOUT CXOACTBO W B YEM pasnuyue
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 OCOOEHHOCTM  MOBEAEHWS  OpraHUYecKux
CTPOMTENbHBLIX MaTepuasnoB B YC/OBUSIX MOXapa; CBOM OTBET MOATBEPAUTE
npumepammn?

18. Tepeuncnute no NO3MUMSM, B YEM COCTOUT CXOACTBO U B YEM pasnuuuve
NoBeAEHNS MPUPOAHLIX U MCKYCCTBEHHBIX KaMEHHbIX MaTepuanoB B YCIOBUSAX
noxapa (Npv HarpeBe A0 BbLICOKMX TeMepaTyp); CBON OTBET NOATBEPAWTE Ha
npuMepax MaTepuanos?

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

20. W3MeHeHVMe MexaHU4Yeckux W TeriodU3MYecKMX CBOWCTB KaMEHHbIX
MaTepuasnoB B MPOLECCe HarpeBaHns?



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
NMPOYHOCTM) UCKYCCTBEHHbIX KaMEHHbIX MaTepuasnoB B YC/IOBMSIX noxapa (npu
Harpese A0 BbICOKMX TeMmnepaTyp) ?

30. Yem oTnmyaloTCs KepaMmumueckMe MmaTepuanbl OT APYrMX WMCKYCCTBEHHbIX
KaMEHHbIX MaTepuasioB: MO TEXHOJIONMU M3rOTOBJIEHWS], OCHOBHbIM CBOWCTBaM,
NMPUMEHEHNIO B CTPOUTENBLCTBE, NOBEAEHMIO B YCNIOBUAX Noxapa (npu Harpese
[10 BblCOKMX TeMnepaTyp)? (CBoi 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. [lpouecchl, npoucxogswme B MeTaniax M CcniaaBax MNpU  HarpeBaHuM
onpeaensitowme N3MeHeHNEe MEXaHNYECKUX U TeNNohU3NYECKNX CBOMCTB?

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

35. OcobeHHOCTV NoBeaeHWs antOMUHMEBBIX CMNJ1aBOB ?

36. [lepeuncnute No NO3MUMSM, B UeM COCTOMUT CXOACTBO M B YeM pasnunyune
YrEePOANCTBLIX CTaNleN U antOMUHMEBLIX CMJIaBOB MO CBOWCTBAM, MPUMEHEHMIO B
CTPOWUTENBCTBE, MOBEAEHUIO B YCIOBMUAX MoXapa (Npu HarpesBe A0 BbICOKMX
Temnepatyp) ?



37. TMopoabl apeBecuHbl. O6M1acTb NPUMEHEHMS] APEBECUHBI M 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. OcobeHHOCTH
TEPMUYECKOr0 N TEPMOOKUCIIUTENBHOMO Pa3foXeHUs ApeBECUHbI?

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

42. T[lapameTpbl, XapaKTepusyloLme MoXapHyt OMacHOCTb JApeEBECUHbl W
ApeBecHblX MaTtepuanoB. CkopocTb obyrnmeaHms. OcobeHHOCTM npouecca
0byrnuBaHnsa ApeBecuHbI?.

43. [aiiTe onpeaeneHuss MaccoOBOM CKOPOCTM  BbIrOpaHusi, CKOPOCTU
pacnpoCTpaHeHust NnaMmeHn, TensoTbl CropaHus ?

44. TepeuncanTe Mo NO3WUMAM, B YEM COCTOMT CXOACTBO M B YEM pasnmuune
METOAa OMpefeneHus OrHesalMTHbIX CBOMCTB  3alUMTHLIX CPeacTB  Ans
apesecuHbl no TOCT 16363— (CT C3B 4686—) 1 MeToaa aKCNEpUMEHTasIbHOro
onpeaeneHns rpynnbl TPYAHOTOPKOYMX M FOPHOYMX 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 OrnpeaeneHus Mokasatens
TOKCMYHOCTM NPOAYKTOB ropeHust nosnMepHbIx Matepmanos no NMOCT 12.1.044—
?

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

48. TlloBegeHne  nracTMacC  MNpyM  HarpeBaHUW:  TEPMOMIACTUYHOCTb,
TEPMOAKTUBHOCTb U3MEHEHWE MEXAHWYECKMX XapaKTEPUCTMK, TEMIOCTOMKOCTb,
TEPMOOKMCIUTENbHAs AeCTPYKLUMS?

49. TMepeuncinTe Mo MO3MUMAM, B YeM COCTOUT CXOACTBO M B YEM pasnuuune
noBeAeHNs ApeBeCHMHbl M MnacTMacC B yCnoBusx noxapa (npu HarpeeBe [0
BbICOKMX TemnepaTyp), a Takke cnocoboB OrHesawmTbl (BMAOB OrHE3aLMTHbIX
cpeacts) ?

50. Ycnoeus BOCMIaMeHeHVsI WM TOpeHust nnacTmacc. [pynnbl roproyecTy
nnactMacc. KucnopoaHbii MHAEKC MOMMMEPOB M CTPOWTESNbHBIX MylacTMace.
MpoTMBOMOXapHOE HOPMWPOBAHME MPUMEHEHUSI MOSIMMEPHbIX CTPOUTENbHbIX
MaTepuanoB B 34aHUSX U COOPYXEHUSX?

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 CPaBHEHMIO C



MCKYCCTBEHHbIMW KaMEHHbIMW MaTepuanaMmy Mo CBOMCTBAaM, MPUMEHEHWIO B
CTPOMTENLCTBE, NOBEAEHWIO B YC/IOBUSIX MOXXapa; CBOM OTBET MOATBEPAUTE Ha
npuMepax MaTepuanos?

54. Cnocobbl MOBbLILEHWS CTOWKOCTM METaNfoB M ChfaBoOB K  Harpesy.
JlerwpoBaHue. TeopeTuyeckme OCHOBbI OrHe3alWwmTbl APEBECHHbI, APEBECHbIX
MaTepuanoB M nnacTMacc. XvMuyeckue Ccnocobbl OrHesawmTbl ApeBecHHbl U
nnacrmacc ?

55. Knaccudwmkaums  3aaHuiA,  BuAbl  COOPYXXEHMM U (DYHKUMOHAsbHbIE
TpeboBaHus, NnpeabsBiseMble K HUM?

56. TpeboBaHus TexHUUYECKOro pernamMeHTa U CBOAOB MpaBWi ANS 34aHUN U
COOPY>XEHUI?.

57. 0O6uwme nNpuHUMMBLI OBbLEMHO-MMAHMPOBOYHBLIX pELLEHU 3aaHuiA. Buabl
0ObEMHO-MMIAHUPOBOYHBIX ~ PELIEHNA  FPaXAAHCKWMX,  MPOMbBIWIEHHBIX U
CeNbCKOXO35IMCTBEHHBIX 3[aHUIA?

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

59. O6wme cBeaeHusi 06 0CHOBaHUAX U DyHAAMEHTaXx ?

60. Twnbl HecywMx KapkacoB M WX 3neMeHTbl. CTeHbl W MNeperopoaKku:
HasHayeHve, knaccubukauma u  dyHKUMOHaNbHble TpeboBaHus. Tunbl K
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  NIeCTHUL,
npeAHasHayeHHbIX Afs 3BaKyauuu nogen us 3gaHus. ModxapHo-TeXHUYeCcKas
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 COCTOUT CXOACTBO M B YEM pasnuuune
noBeAeHNs B YCNOBUSX Noxapa (Npu Harpese A0 BbICOKUX TemnepaTtyp) 6eToHOB
W CTanemn, NpUMEHSIEMbIX B CTPOUTENLCTBE?.

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

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

67. [epeuncnute no nO3NLMSAM, B 4YeM CXOACTBO M B YeM pasiuuve B
nocnefoBaTeslbHOCTH nposegeHus UCTbITaHUI pasfinyHbIMM
3KCMEpVMMEHTA/IbHBIMM ~ METOAAMU  OMpeAeNieHusl  MokasaTenien  MoXXapHoW
OMNacHOCTW CTPOUTENbHbLIX MaTepuanos?

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

69. Bwuapbl, 06nacTb MPUMEHEHMS HeCyWwMX W Orpaxaaltomnx MeTanmyeckmx
KOHCTPYKLMIA, CYLLHOCTb MX paboTbl B NpoLiecce aKCryaTaunm?



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 nNo noO3vUMAM, B YeM COCTOUT CXOACTBO M B YEM pasfnuyune
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 HecyLmMX MeTanInyecknx KOHCTpYKUMiA: 6anka, dhepMa, KONOHHa CrIOLHOrO
M COCTABHOMO CEYEHWI, nerkve MeTannnyeckMe KOHCTPYKLMM, MeMbpaHHble
NOKpbITUA 1 Ap. ?

73. CpaBHUTE YCNOBMSI MPOBEAEHWS WCMbITaHWUI MaTepuanosB pasfiMyHbIMK
3KCMEpPUMEHTANIbHbIMM ~ MeTOdaMW  OMNpeAeneHnss  rpynnbl  FOpHOYecTy;
NepeuYncIinTe, B YeM COCTOUT CXOACTBO U B YEM pas/ivume YCSIOBUIA UCMbITaHWI 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 0bpasLaM CTPOUTENbHLIX MaTeEPUANoB, 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 OMNpeaeneHnm
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 MOBEAEHWs B YC/IOBUSX MOXapa He MOBPEXAEHHbIX |
NOBpeXZAEeHHbIX Npu  YC Hecywmx W Orpaxzalolmx KOHCTPYKUMA 13
anOMUHWEBLIX CMNJ1aBOB?

78. Cnocobbl NOBbILEHWUSI OFHECTOMKOCTM METaNIMYECKUX KOHCTPYKLMI: BUAbI
n 3PPEKTMBHOCTb OrHe3sawmTbl (06NMUOBKa OrHE3aWMTHBIMM MaTepuanamu,
BCMyYMBatoLLme NOKPbITHS, noaBecHble NOTOJIKK), nepcrneKkTmBbI
COBEpLUEHCTBOBaHMSI OFHECTOMKOCTM METAI/TIMYECKMX KOHCTPYKLMIA?

79. MeToaMKa OLEHKM  OFHECTOMKOCTM  METa/lIMYECKMX  KOHCTPYKUMMA:
ornpeaesieHne Hecylen crnocobHOCTU M (HaKkTUYECKOro Mnpeaena OrHeCTOMKOCTU
HE3ALWMLLEHHBIX W 3aLUMLLEHHBbIX KOHCTPYKUMIA, HAaXOASAWMXCS 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 PasfIM4HOM
HaNpPsHXKEHHOM COCTOSIHWUM ( pacTskeHue) ?



81. MeToaMKa OUEHKM OrHECTOMKOCTU  METa/IMYECKUX  KOHCTPYKUWINA:
onpeaeneHne Hecylen CnocobHOCTM U (haKTUYECKOro Npeaena OrHeCTOMKOCTH
HE3ALUMILEHHBIX W 3aLUMLUEHHBIX KOHCTPYKUMMN, HAXOASILMXCS B Pa3/IMYHOM
Hanps>KEHHOM COCTOSHUM ( 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 KOHCTPYKUMIA 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. Crnocobbl NOBbLILEHUSI OFHECTOMKOCTU M CHUXXEHMSI MOXXapHOM 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. [pemen OrHECTOMKOCTUM He MOBPEXAEHHbIX WM MOBPEXAEHHbIX mnpu 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 YCIOBUSX CIOXKHOIO COMPOTUBEHUS.

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 MNOTHOCTM, pacyYeTHOE COMPOTUB/IEHWE U €ro CHWXEHWe npu
nporpeBe 6eTOHa, TOMWMHA HeHecywero cnoss 6eToHa, npepenbHas
CKMMaeMoCTb 6eToHa?

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

93. OCHOBHbIE MOMIOXKEHUSI PACYETHOW OLIEHKM OFHECTOMKOCTM KOHCTPYKLIMW.
Cnocobbl NOBbLILIEHUSI OTHECTOMKOCTU?

94. HepocTaTkM NOAXOAOB K OLEHKE MOXApHOW OMAaCHOCTU KOHCTPYKLMA?
CoBepLLEHCTBOBaHME METOAOB OLIEHKM MOXaPHOM OMAacHOCTU M UX CYLLHOCTb?
95. Hepocrtatkn noagxodoB K oueHke 3(@EKTUBHOCTM CPEACTB OrHE3aLUThbI
KOHCTPyKUMii. COBEpLUEHCTBOBAHWE METOAOB 3KCMEPUMEHTANIbHOW  OLIEHKM
3hPeKTMBHOCTN OrHE3ALUMUTLI KOHCTPYKLMIA ?



Tabnuua 2 -UcxoaHble AaHHbIE ANnsA pacyeTa (haKTUYeCKUX npeaesios

OrHEeCTOMKOCTH Kenie306eTOHHbIX KOHCTPYKLUI
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Mpopomkenne Tabnmupl 2
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MpunoxeHune 1
Tabnuua 1 - Mnowaab nonepeyHbiX CeY4EHWN apMaTypHbIX CTEPXHEN

;OM”H"“”"H"' PacueTHasi NnoLazb CeYeHus, MM2, Mpu Yncie CTepxHel

[ramMeTp 1 2 3 4 5 6 7 8 9

CTEPXHSA,

MM
3 7,1 14,1 21,2 [ 28,3353 | 424 |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- 3HayeHne koadduLMeHTa NPoA0SIbHOIO U3rnba ((pt) ans
HarpeTbiX KOMOHH

lo/by | 8 10 12 14 16 18 20 22
l/dg | 7 85 | 105 | 12 14 | 155 | 17 19
o 1 | 09 | 09 | 093 | 08 | 0,8 | 081 | 0,77
Io/bg | 24 | 26 28 30 32 34 36
ofdy | 21 | 225 | 24 26 28 | 295 | 3t
o, | 073 | 068 | 064 | 059 | 054 | 049 | 044




npoaomkeHune MNpunoxeHuns 1

Tabnuua 3-Tennodusnyeckme XxapakTepUCTMKL 6ETOHOB M apMaTypbl Mpu

BbICOKMX TEMMNEPATYypax

Bua matepuana

CpegHas
NJOTHOCTb (B
cyxom

coctosiHum), P

Koadpouument
TennonpoBOAHOCTU
At, BT/meK

YaenbHas
TEnN10emMKoCTb
C, O /xreK

Kr/m3
TAasenblt 6ETOH Ha
webHe:
lpaHUTHOM 2330 A4=1,3-0,00035t C=481+0,84t
M3BecTHAKOBOM 2250

A4=1,29-0,00055t

C{=481+0,84t

MpuMeydaHusi: 1. JaHHble nonyyeHsl B. M. POMTMaHOM MMMY/bCHbIM METOZAOM.
2. 3aBMCMMOCTM CnpaBeanmBbl ans T>273 K.
3. Ao - KO3(DULIMEHT TeMnepaTyponpoBoaHocT npu T = 273 K.

Tabnuua 4- 3HayeHnss KpUTU4eckux Temnepatyp 6eToHa

. " . Temnepartypa tey, ©C npu oTHOLIEHUM
eTOH AUMEHbLLNI
pasmep ceyeHus, Np/Nn (Mp/Mn)
MM 4 n meHee 4-5 5 n 6onee
Ha rpaHuTHOM 120 1 meHee 650 650 650
M necyaHom 160 575 575 575
3anosiHuTene 200 u 6onee 500 575 650
Ha 120 n meHee 750 750 750
M3BECTHAKOBOM 160 675 675 675
3anosHuTene 200 u 6onee 600 675 750
Tabnuua 5 - TemnepaTypa B cepeanHe HeorpaHUUYEHHON NIacTUHBbI
Fo/4 E)L,' Fo/4 eu Fo/4 6u‘
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
Tabnuua 6- M3MeHeHWe TemMnepaTypbl OT BPEMEHM MO CTaHAAPTHOMY
TEMMNepaTypHOMYy PeXUMY
T, Y-MUH t, OC T, Y-MUH t, OC T, Y-MUH t, OC
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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Tabnuua 7 - PacyeTHble 3HaueHust KoadULMEHTa v5, YUMTBIBAIOLLETO

CHUXXEHWE COMpPOTMBIIEHUS apMaTypHbLIX CTaneit 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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Tabnuua 8- Tabnuua 3HaueHuin dyHkuum owmbok 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 9- Yncnosble 3HaueHNs koadduumeHTa (K) B 3aBUCMMOCTH OT
06beMHol Macchl (cpefHeli NNOTHOCTH) (p,) 6eToHa
Pos Kr/M3 100 m 1000 1500 2000 2300 2450
meHee
K, 40,5 27,6 33 34,8 36 37,2 39

Tabnuua 11 - Yucnosble 3HayeHns koadduumerTa (K1) B 3aBUCMMOCTH OT

06beMHol Macchl (cpeHeit NNOTHOCTK) (pg) GeToHa

Por 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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