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YUCJIEHHBIE HCCIIEJOBAHUSA CTAJIEBETOHHBIX IIJIUT

[MpoBenena uncennpHa peaizalis TeMIepaTypHO-BOJIOTICHAX MOJIB y CcTaeOCTOHHIN MINTI 1 BUKOHAHO pO3pa-
XYHOK BOJIOTICHOTO PEXHMY OTOPOIKYIOUNX KOHCTPYKLIH IIPH HECTALIOHAPHUX YMOBAX.
Kniouogi croea: BOIOTiCHUN PeXUM, OTOPOIKYIOUl KOHCTPYKIIiI, HECTalliOHapHI YMOBH, CTaje0eTOHHA IUIUTA

[IpoBeneHa ynciieHHAs peau3alysi TEMIIEPATYPHO-BIQXKHOCTHBIX IMOJICH B CTAICOETOHHOH IUIMTE W BBIOJIHEH
pacyeT HECTAIMOHAPHOTO BJIAYKHOCTHOTO PEXUMa COBPEMEHHBIX OIPaXAatoIINX KOHCTPYKIIUH.
Knwouesvle croea: BIAXXHOCTHBIA PEXUM, OTPAXKAAIONINC KOHCTPYKIMH, HECTAIlMOHAPHBIC YCIOBHUSA, cTaneOe-

TOHHas IJIMTa

Numeral realization of temperature-humidity of the fields is conducted in a steel-concrete flag and the calcula-
tion of the non-stationary humidity mode of modern non-load-bearing constructions is executed.
Keyword: humidity mode, non-load-bearing constructions, non-stationary humidity, steel-concrete flag

ARTyaJ’lLHOCTb I/ICCJ’ICZ[OBaHI/Iﬁ

B HacTosmee BpeMs MIMPOKOE paclpocTpaHe-
HUE TIONYYMIIH CTajeOeTOHHbIE TUTHI TMOKPHITHH
U TIEPEKPBITHA NPOMBINIIEHHBIX U TI'PAXIAHCKUX
30aHUHA. DTOMY CMOCOOCTBYIOT BO3MOXKHOCTBH HC-
MI0JIb30BAaHUS BHEIIHEH apMaTypsl B KAYECTBE Olla-
TyOKM TP MOHOJIUTHOM crHoco0e BO3BEICHHS CO-
OpyXeHuil; copmenienne QyHknuii paboueit apma-
Typbl C 3alIUTHBIM OTPaXkKIACHHUEM; MOHTaXa CTbI-
KOB 3JIEMEHTOB 03 JOMOJIHUTENBHBIX 3aKIaIHBIX
JeTaJlel M BBICTYNAKOUIUX YacTed; yIPOLICHUS
KPCIUICHUST Pa3IMYHbIX KOMMYHHUKAIUH U 000py-
JOBaHUS; IIOHWKEHUS BBICOTHI 3JIEMEHTOB 34 CUET
OTCYTCTBHS 3allUTHOIO CJO0S U KOMIIAKTHOTI'O pac-
MIOJIOKEHUS apMATYPBHI.

OTMeueHHBIe KOHCTPYKLINU UMEIOT MpenMyIlie-
CTBO IO CPaBHEHUIO C TPaAUIIMOHHBIMH Kese300e-
TOHHBIMH. DTO: IPOCTOTA B TEXHOJOTMU HU3TOTOB-
neHns; 3G GEKTUBHOE HCIIOIB30BAHUE IPOYHOCT-
HBIX cBOMCTB. OIHAKO TEIIOBIAKHOCTHBIE CBOWM-
CTBa CTaJICOCTOHHBIX KOHCTPYKIMU HCCIICIOBAHBI
HenoctaTouHo. OcoOCHHO ¢ MPUMEHEHHEM JICTKUX
TEIUIOTUAPOU3OISILIUOHHBIX MATEPHATIOB.

PexomeHnyeMblie B HAcTOsIIEE BpeMs B CTPOHU-
TEJIbHBIX HOPMAX TEILNIOTEXHUYECKUE METOMBI pac-
YyeTa OTpakJaloIlMX KOHCTPYKIMM OCHOBaHBI Ha
CTALlMOHAPHBIX METOJAaX. OTU METOIbl HE B IOJ-
HOM Mepe OOOCHOBBIBAIOT BIMSHHE KpPaTKOBpe-
MEHHBIX KIMMATHYECKUX U OPYTUX BO3ACUCTBUI
Ha W3MEHEHHE TEIUIOBIAKHOCTHOIO COCTOSHUS
Hapy»HbBIX OTpPaXKAAOIMMUX KOHCTpyKiui. Kak
CIIEICTBHE, NPH NPOEKTHPOBAHUHU 3IAHUM U CO-
OpY’KE€HUI MHOTHE BONPOCH PEIIAloTCs Ha AMIH-
PUYECKOM YpPOBHE.
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Bce ckasannoe oOyciaBnMBaeT akTyaJbHOCTD
HCCIICIOBAHUI B 3 TON 00JIaCTH.

Leanb u 3agaun HCCIe0BAHUS

1. H3yuuth pacrpenelicHHE TEMIIepaTyp IO
TOJILIMHE CTaNEeNeHOOEeTOHHON TUIUTHl 23 cM, Ha-
rpeBacMOM C OAHON CTOPOHBI, U U3YUUTh CKOPOCTh
nBukeHnd 3oHbl ucnapenus 7' =100°C mno ceue-
HUIO CTAICNICHOOCTOHHOM ITUTBI.

2. BbIMOMHUTE pacueT  HECTAMOHApHOTO
BJI&KHOCTHOTO PEKHUMa COBPEMEHHBIX OTpPayKIaro-
IIUX KOHCTPYKIHWH, PacCMOTPEB CTajleOeTOHHYIO
IUTUTY MIEPEKPBITHS, COUCTAIOILYIO B cebe (HyHKIIUU
HeCyIIeH U TeTION30JIUPYIOMEeH KOHCTPYKLIUH.

AHAJIN3 ucciief0BaHni

OKCIIepUMEHTAJIbHBIE ~ HUCCIICIOBAaHMUA  OTHE-
CTOWKOCTH OETOHHBIX KOHCTPYKLHH IOKa3bIBAIOT
OMPENIeIIIONIYIO POJIb BIaXHOCTU OeToHa. B pado-
Tax [1,2] 3. JI. Unxmamse, A. W. Xakwumn,
M. A. BepeBudeBa pacCMOTPEHO BIIMSIHUE BIIAXK-
HOCTH Ha MPOYHOCTHBIC CBOWCTBAa OETOHA, MPOsB-
nfroeecs B TeUEHHE CIEAYIOUINX IBYX IpoLec-
coB mporpesa Oerona. IlepBblii mpouecc 00ycioB-
JIeH UCTIapeHneM cBOOOIHON BOABI. DTOT IpoIecce
NPOUCXOJUT TPH TemrepaType OeToHa, HE mpe-
Beimaromieit 100 °C. Ha stane ucnapeHus cBo6o-
HOU BIIaru paspyuieHne OeToHa MOXKET MPOU30UTH
3a CYEeT BBICOKOT0 BHYTPHUIIOPOBOTO AaBieHus. Co-
rmacHo [1], pacTpeckuBaHue OeTOHa HaYMHAETCS
TIPY BBIIOJTHEHUH YCIIOBUH

do/dt 2| ks My [(Pax = Po)/A0 ]
(H/(I_H))(pmax_pO)ZRbt’ (1)
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THC Mygpa — KO3QHUIIUCHT TUHAMHYECCKON BS3KO-

CTH Iapa.
Bropoii mporecc cBsi3aH ¢ pacnajgoM MOJEKYII
[IEMEHTHOTO KaMHA TpH TeMIepaTypax

100...800 °C. Ero pe3ynbpTaToM SIBISICTCS BBIACIIC-
HUE XVUMHYECKH CBS3aHHOHN BojabI. Ha 3TOM sTarme
MPOUCXOUT Pa3pylICHUE OCTOHA BCIICACTBUC U3-
MEHEHHUS €ro XMMUYECKON CTPYKTYpBI, IPH TEMITE-
parype I, =600°C mpoucxoauT CTONPOLCHTHAS

nerunpataruss  CH  wu mermapartamus 80 %
CisSH, 5. Takum o6pasom, 5Ty Temmeparypy

MOXHO CHHMTATh TEMIICPaTypoOi pa3pyiieHus 0eTo-
Ha. JIJ1s OLlEeHKN MOMEHTA pa3pyIleHUs OMperens-
JIOCH BpeMS$, 32 KOTOPOE TOJIOBHHA CEUEHUS TUTUTHI
nporpeetcs 1o 600 °C (kak OyJeT moka3zaHo, TPETh
CeUeHMs IUIMTHI 3a 3TO BpPEMs NPOrpeBaercsl N0
temmepatypst 800 °C).

JLst IpuMEHEHUST 3TOH METOIUKH HEOOXOIMMO
YMETh PACCUUTHIBATH TEMIIEPATYypPHO-BIAXKHOCT-
Hele mosg B mmre. OmNuWIIeM cXeMy 3THX pac-
YETOB.

MeTtoauka u pe3yJabTaThl HCCIETOBAHUS

[lone pacmpeneneHus TeMmmeparyp W BIIaXHO-
CTH B CEUCHUU OCTOHHOW IUTUTHI U3 MEJIKOTIOPHC-
TOro OETOHA, WCIBITHIBAIONICTO OHOCTOPOHHHIMA
HarpeB, MO’KHO ONHUCAaTh CIEAYIOLIEH KpaeBou 3a-
mageit (0<x</):

oT o (.aoT
S 8x( Gx) @
op; _ 0(J3)
—=—=2; p=p,IR/(Mo,); 3
—r=—5 p=pTR/(Mo,) 3)

r<107m: j :—k36(p/ﬁ)/8x;
ky =(8/3)ros\/M/27R ;
r2107" M jy =—kyp30(p)/ox;

ky =(8/3)ros\/M/27R ;

t=0:py;=py, I'=T,; 4)

x=0: =%oT/ox=a,(T,~T), py=p,; “
x=0: AOT/ox=0,(Ty-T), P3=ps:
Y oT do
15—’?onza (6)
x=0(t):
op op do
kyp,———kyps—— |=Pyy—:
3P3 ax\c—o 3P3 ax\mo P20 I @)

rae ¢ — BpeMs; p — IUIOTHOCTb CyXOIrO TBEPIAOrO

KapKkaca; ¢ — yJelbHas TeIJIOeMKOCTb O€TOHa; A
— KO3(PULIHUECHT TEMIONPOBOJHOCTA CYXOI'O Kap-

Kaca; ' — TeMIepaTypa TBEpPJOro KapKaca BMECTe
¢ napom, K; p; — IJIOTHOCTh Napa B MHKPOIIOPAX;

p — JaBIEHUE Iapa B MUKPONopax; k, — koapdu-
IUEHT (pUIbTpalMy Hapa 1o mopam; j; — Macco-

Bad IJIOTHOCTH MOTOKA Iapa Mo mopam; M — mo-
JIpHasd Macca BOJbI; R — razoBas IIOCTOsIHHAS; 7,

— YACJbHAs TCIUIOTA HapOO6paSOBaHI/I}I; (Xf — KO-

shdunmeHT MexdazHOTO TEIMI000MEHa MEXKITy
HarpeBaeMol MOBEPXHOCTbIO U OTHEBOW CPEJOi;
o, — KoapoummenT MexdasHOro TermooOMeHa

c
MEXIy HEHarpeBacMoW MOBEPXHOCTBIO M XOJOI-
HOIT cpeztoid; T, — TemmepaTtypa OTHEBOM CPEaBL.

[IpeobpazoBaB ypaBuenne (3) ¢ yderom (7),
JUISL P; TIONYYHM CIEyIOIee ypaBHEHNUE:

aﬁzg_” _R —6(p3ﬁ) (8)
or 3VN2nM  ax

Ha HyneBOM, TOJTrOTOBHTEIBHOM 3Tare pac-
CUYHTHIBACTCS TOJIC TEMIIEPATYp B CCUCHHUM ILTUTHI
JI0 TeX TIOp, TIOKa TeMIiepaTypa HarpeBacMol Io-
BepxHocTH He nocturaer 100 °C.

C 2TOro MOMEHTa HAaYMHAETCS TEPBBIA OJTal
pacdera — OnpeAesieHrue OIS TEMIIEPaTyp B TUINTE
C y4eTOM IIPOIIECCOB HCHAapeHHs Bjard U audady-
3uM 00pa30BaBIIETOCS Mapa MO MHUKPOMOpaM, a
TaKkKe OIpeelicHUe BHYTPUIIOPOBOTO JaBIICHUS.
Ortam 3aBepIaercs, Koraa rpaHuia mapooopasona-
HUS IOCTUTAeT HEHArpeBaeMOl MOBEPXHOCTH TJIH-
ThI, T.€. BCE CCYCHHE IUIMTHI MPOTPEBACTCS HE Me-
Hee yem 110 100 °C.

Ha BropoM »3Tame paccuMmThIBaeTCS HArpeB
IUTUTBI, HE cojaepxalneid cBoOomHod Biardm. J[ms
3TOTO peImaeTcs 3a7ada, YYUTHIBAIOMIAs TOIBKO
TEIUIONPOBOIHOCTb.

JIns  YHMCNCHHOTO WCCICNIOBAaHUS YKa3aHHBIX
TIPOIIECCOB HamncaHa mporpamma Ha si3eike OOP-
TPAH [1]. OnuiueM pa3HOCTHYIO allIpOKCHUMALIUIO
3aJla4d, PeaTM30BaHHYI0 B MPOrpaMMe Ha KaKIOM
M3 yKa3aHHBIX 3TAIOB pacyera.

[Mockonbky mpu Temrieparype OETOHA HMKE
100 °C He mpOUCXOIUT HCHAPCHUS U IUIOTHOCTH
napa B Mopax He U3MEHSETCS, Ha STOM 3Talle Mpo-
M3BOAWTCS TOJIBKO pacyeT TeMIIepaTypHOTO OIS B
COOTBETCTBHH C YPABHECHHEM TETUIOIPOBOJHOCTH

pca—Tzi(ka—Tj, 0<x</ ©)
ot Ox\' Ox

C HAYAJIbHBIMHU YCHOBI/IHMI/I
t=0:  T(x,0)=T, (10)

" TpaHUYHbIMU YCIIOBUAMU
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x=0:  —AdT/éx=a,(T,-T),

(1)
¢:  AoT/ex=o, (T, -T).

X

OcymiecTBisieTcss pa3HOCTHAS aNPOKCHMAIIHS
ypaBHeHus (9) u kpaesbix ycmoswuii (10), (11). Ot-
pe3ok 0<x</ pa3OuBaeM Ha 7 y4YaCTKOB, KaX-
JIBTA U3 KOTOPBIX CONEPIKUT y3el (puc. 1).

=y =00
VR IV Lol
1\ I VA) I /N | | /\ | 1\ x
20 x» x N

Puc. 1. Cerounoe paz6uenue obmactn 0 < x </

Bo BHyTpeHHHX TOUkax obmactu 0<x </, T.e.
1<i<n pa3HOCTHasi amMpOKCHUMALMS ypaBHEHUS
(9) BBITIISIOUT CIEYIOMNM 00pa3oM:

AT +BT,+CT_ +D;,=0, 4, =-1/R,

i+1 i+1 5

R, = —x) A3 B =cop/t+1/R +1/R,_;

i+l

cV; = ¢ (X = %)/ 23 (12)

C=-1/R;; D, =—cop/t-T,,

1
rae 7, — TemmepaTypa TBEpAOro Kapkaca B i-OM

*
y3JI€ Ha TCKYIIICM HIare 1o BpCMCHU, I; — TCMIIC-

patypa TBEpIOTro KapKaca B i -OM y3JI¢ Ha IpPEIbI-

OylieM IIare mo BpeMeHH (Ha HYJIeBOM IIare Iio
£

Bpemenu I, =1;); A, — xodddumuent Temonpo-

BOAHOCTH TBEPAOT'O KapKaca B i -OM y3J1€ IIpU TEM-

*
neparype 1 ; ¢; — ylelabHas TEIUIOEMKOCTb TBEp-

. *
JIOTO Kapkaca B i -OM y3Jie Ipu Temneparype 7. ;
p — IUIOTHOCTHh TBEPAOTO Kapkaca; T — IIar pas-

HOCTHOM CXEMBI 110 BPEMEHHU.
OTH ypaBHEHHUs JIONOJIHAIOTCA YPaBHEHMSMH,
anmnpOKCUMHPYIOLUIMMH KPaeBhIe YCIOBHS:
x=0: AT, +BI +D =0;
x=0:BT +CT _+D,=0; A =-1/r,;

B =cv/t+1/n+a,; cop=c¢ - x;

(13)
D, =—culp/t-T[* —o, -Tf;
B, =cv,/t+1/r,+a,.;cv,=c, (x,—x,);

C,=-1/r,; D, =—cvp/t-T —a,-T,.

n? n

Takum o0paszom, mojrydena TpexauaroHanbHas
cucrema ypaBHeHuil (12), (13), koTropas Ha Kax-
JIOM IIare 1Mo BPEMEHH DEIaeTcs METOJOM Mpo-
ronkH. [Ipomecc ocymecTBisercss 10 TeX Mop, mo-
xa He Bemoynutcs ycnosue 1, =7, =100 °C. Bpe-
Ms Tmporiecca 0003HAuUM Yepe3 f,, MOJyuYeHHOE B

pe3ynbTaTe TeMIlepaTypHOe Toyie 0003HAYMM dYe-
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pe3 T °. OTo TemMnepaTypHOE MOJIC UCIIONIb3YETCs B
KauecTBe HAYaIBHOTO TIPW pacuerax Ha CIeAylo-
IIIEM JTarle.

Paccmorpum pacnpenencHue Temmeparyp IIo
TONIIHUHE CTaJICIEHOOETOHHON TUTEI 23 oM [3],
HarpeBacMylo C OJHOW CTOPOHBI, M M3yYHUM CKO-
pocth mBmKeHUs 30HBI ucmapeHus 1 =100 °C mo
CEUCHUIO CTAJICTICHOOCTOHHOM TITUTEHI.

ITenobeToH  paccMmarpuBajics  IUIOTHOCTHIO
y=1000 xr/m’; y=600 xr/m’; y=400 xr/m’;
y =300 KI/M® ¢ BIaxHOCTBIO 3 %, 10 %, 20 %,
60 %, 75 %.

3aBUCUMOCTEh CKOPOCTH JABHKCHHS 30HBI HICITa-
peanst T =100 °C oT BIaXXHOCTH TIEHOOCTOHA Pa3-
JUIHOW TUTIOTHOCTH, JUISI PacCMaTpHUBAEMOIO Bpe-
MeHHU (50 MUH), IMEET OJAMHAKOBBIH XapaKTep.

Jlns nmeHoOeToHa moTHOCTRIO Y =1000 Kr/M,
MMEIONINHA BIIQXXHOCTh 3 % TpaHWIa HCTIApEHHUs
BIaXXHOU oOnacTtu 3akaHumBaeTcs Ha 0,09 M; mpu
Brnaxsoctu 10 % — 0,060 m; ipu Bnaskuoct 20 %
— 0,047 m; npu Baaxuoctu 60 % — 0,027 Mm; Torma
KaKk TpHA BIAXHOCTH 75 % rpaHuia ucmapeHus
BIIaXHOU oOmacTu gocturaer 0,022 M.

Jliast meHoGeToHa IIOTHOCTBIO Y =300 Kr/m’,
UMEIONINIA BIIAXHOCTh 3 % TpaHWIa HCTIApeHUs
BIIAXKHOU oOjacTw 3akaHumBacTcs Ha 0,087 M; mmpu
Brnaxkaoctu 10 % — 0,062 m; pu BiaxkaocTH 20 %
— 0,048 m; mpu Biaxknoctu 60 % — 0,031m; Torma
KaK TpH BIAKHOCTH TeHoOeTroHa 75 % rpanmia
ucnapeHus BiaxHoi obmactu pocturaer 0,028 m

(puc. 2).

CkopocTs Al rp T100Ce ™ oT
BRaXHOCTU ANA neHo6e ToHa NNOTHOCTLIO 500 kr/M3 paauyc r=1,5
0.090
0.080
0.070
2 0.060 —
é 0.050 .
g e .-
g 0.040 -z =
e -
. L
0.030 e -
. - .-
= i 3%
0.020 T —F -==-10%
, - — - -20%
. -
0ot0 L ALL = — - -60%
Gl --—-75%
0.000
8 8 8 8 8 8 8
c ¢ S 8 g 8 3
spems, MuH

Puc. 2. Cxopoctb asmxenust rpanuist 100 °C
B 3aBHCHMOCTH OT BJI&KHOCTH IS IIEHOOETOHA
WIOTHOCTBIO 500 Kr/M’

Temn nporpesa cTajeneHOO0CTOHHBIX IIUT pa3-
JIMYHON MIIOTHOCTU A0 TemmepaTyp Bbiie 100 °C
MIpH  OJUHAKOBOW BIIAXHOCTH MAJ0 OTINYAeTCs
npu BiIaxkuocTw 3 % (puc. 3).



CkopocTe aBuxke HUs rpanuuel T 100 C B 3aBMCUMMOCTH OT
NNOTHOCTU ANsi NeHo6eToHa BRAXHOCTLIO 3 %
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0.070 2
37
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0.040

0.030 7
/

0.020

0.010 /

0.000

PECCTORH/E MO TANLLYHE, v
S

e 8 8 8 8 =8
=} | 8 g 8 B

1000 kr/m3 ———-600 kr/m3

o

400 kr/m3 — - —- 300 ki/m3 |

Puc. 3. Cxopoctsb nBrxenus rpanumns 100 °C
B 3aBUCUMOCTH OT IIJIOTHOCTH UL [IEHOOETOHA
BJIAKHOCTBIO 3 %

[Ipu BnaxkHocTH TEeHOOETOHA, COCTaBIISIOILEH
20 % pacnpocTpaHeHHE Tiepexoja TpaHuIlbl ¢a3
coctapiser 0,045...0,047 M a1 IUIOTHOCTH TIEHO-
6erona 1000 kr/m° 1o 300 Kr/M° COOTBETCTBEHHO

(puc. 4).

CKOpOCTE ABMXEHNs rpaHuubl T 100 C B 3aBUCUMOCTH OT
NAOTHOCTU AN NeHo6eToHa BNAXHOCTLIO 20 %
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L A

7,
2

N\
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PECCTORH/E MO TOMLLHE, M
S
N
N\~
D

0.020 %

0.010 v
/

00 g g 8 8 8 8 8
S = ] 8 g 8 8
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1000 kr/m3 ——-—-600 kr/m3

400 kr/mM3 —--—- 300 kr/m3 |

Puc. 4. Cxopocts nBuxenns rpaauisl 100 °C
B 3aBUCHMOCTH OT IJIOTHOCTH JUIS IIEHOOETOHA
BIaXHOCTBIO 20 %

C yBennueHueM BIaKHOCTH 10 75 % pacmpo-
CTpaHeHHe TiepexoJa TpaHUIBl (a3 COCTABISIET
0,023 ™M s wiotHOCTH TeHoberona 1000 Kr/v®,
KOT/1a TUTSt neHooeToHa IJIOTHOCTHIO
vy =300 KI/M’ PacIpoCTPaHCHHE [IEPeX0ia IPaHH-

el a3z cocrapister 0,027 M (puc.5).

Takum o0pazoMm, 4YHCIEHHBIE WCCIeIOBaHU
TEeMEepaTypHO-BIAXKHOCTHBIX  IOJIEH  IOKa3bIBa-
IOT,9TO 3aBHUCHMOCTh CKOPOCTH JBHIXKEHHS 30HBI
ucnapenus: 7 =100 °C oT BIaXXHOCTH NEHOOETOHA
pa3IMYHON IUIOTHOCTH, [UISI PaccMaTpUBacMOro
Bpemenu (50 MHH), UIMEET OJJMHAKOBBIN XapakTep.

Ckopocte A rpannuLl T100C s ™ ot
NNOTHOCTH ANA NeHo6eToHa BNaXHOCTLIO 75 %

0.030

0.025 %

e
0.020 S

0.015

PECCTOH/E MO TOTLLYHE, v
N
\
N

0.010

0.005 .

0.000

8 8 8 8 8 8
e 8 8 Q 8 8
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1000 kr/m3 ———-600 kr/m3

400 kr/mM3 —--—- 300 kr/m3 |

Puc. 5. Cxopocts neuxenust rpanutibl 100 °C
B 3aBHCHUMOCTH OT INIOTHOCTH JUJIS IIEHOOETOHA
BIIAKHOCTEIO 75 %

VYBenuueHne IUIOTHOCTH MEeHOOeTOHa BEHET K
CHIDKCHHUIO TEMITa PACTIPOCTPAHEHUS TpaHUIbI (a-
30BOT0 Mepexo/a.

ITpumennm METOJUKY, MPEIOKEHHYIO
K. ®. ®okunbiM [4], U BBIIOJHUM pacyeT HecTa-
IIMOHAPHOTO BJIAXKHOCTHOTO pPEXHMa COBPEMEH-
HBIX OTpaXJAIOIMX KOHCTpyKuui. Paccmorpum
cTaneOeTOHHYIO TUINTY TepekpeiTus [3], coude-
Taloyo B ceOc (DYHKIMH HECYLICH M TETIOH30-
Jupyooled KoHcTpykuuu. [lnuTta BKIOYaeT MHO-
TOMYCTOTHYIO TIEHOOETOHHYIO IUTUTY, apMHUpOBaH-
HYI0 CTaJbHOW MEMOpaHOW, pAacIoJIOKESHHOW B
HUKHEM TOsICE TUINTEI.

Huddepennmansaoe ypaBHeHuEe st duddy-
3UH BOJSHOTO I1apa UMEET CIIeAYIOLINI BUI:

de_u O

= —, 14
0z &y ox’ (14

I7le e — YOpyrocTh BOASHOTO Mapa; | — Ko3pdu-
UCHT MapOEMKOCTH MaTepuaia; & — ynenbHas

apoeMKOCTh MaTepHaa.

Jlnd onpeneneHHoro 3Ha4YeHUs OTHOCUTENIbHOM

YIPYTOCTH BOJISHOTO Iapa BEIUYMHA OTHOCUTEINb-

HOH ITapoeMKOCTH MaTepHana OyaeT:
do So

b

& d(plOOO’ & z (15)
rae £ — makcumanpHasi ynopyrocTb BOASIHOTO Iia-
pa, COOTBETCTBYIOIIAsI TEMIIEpaType ¢ .

Paccmotpena obmast dopmyna A onpenene-
HUS YIIPYTOCTH BOJSHOTO Tapa B JIIOOOW TIIOCKO-
CTU 4€pe3 UHTEPBAIl BpeMEHU AZ MO yHnpyroctsim
B DTOM K€ IUIOCKOCTH U B JIBYyX COCEJHMX ILIOCKO-
CTSIX B MpensIrymuii MoMeHT (16, 17).
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Oe e

Z-Eg22, (16)
0z &,y Ox

Ae Ae

he _ 1 = (17)
AZ &)y Ax

Pacuer m3MeHeHus ympyrocTd BOASHOIO mHapa
BO BPEMEHH CBOJAUTCS K IMOCIEIOBAaTENILHOMY BBI-
YHCJIEHUIO YIIPYTOCTE BO BCEX IUIOCKOCTSAX CTEH-
KM 4epe3 paBHbIe UHTEpBajbl Bpemenn AZ (18, 19)

AVA
en.,z+1 = en,z +E_,—“'}/Ei E(enﬂ,z _2en,z + en—l,z) (18)
0
2AZ e, —e e, ,—¢
Aeo _ - EO( 8 0,z 0,z 1,z ) ) (19)
Y€ R, RAn

rae Ae, — U3MEHEHHE yIPYrocTH BOJSHOIO Iapa

Ha IIOBEPXHOCTH, TpaHMYAIC C BO3AYXOM, 3a
BpeMa AZ B MM. PT. CT.; E;, — MAKCHMaJIbHas yII-

PYrocTb BOISHOTO Iapa Ha 3TOW MOBEPXHOCTH B
MM. PT. CT.

RAneg + Rs.n.el,z

20
Re.n. + RAn ( )

€241 =

B 1a6n. 1 u 2 noMereHsl UCXOAHbBIE JAaHHEIE
JUTSI pacdeTa BIAKHOCTHOTO PEKUMa COBPEMEHHBIX
OTPAKIAIOMINX KOHCTPYKIMM TMPHU HECTAI[MOHAP-
HBIX YCIIOBUSX U MPUBEIACHBI THUIIBI OTPaXKIAIOIINX
KOHCTPYKUUH TEMIIEpaTypHO-BIAaKHOCTHBIA pe-
YKUM KOTOPBIX U3ydaics.

Tabauna 1

Tunbl orpaskaal0IMX KOHCTPYKIM I

Hapy»nas orpaxnatomias
KOHCTPYKIUSI

Yepnaunas miira
NIEePEKPBITHS

TIpeasnoxeHHass MHOTOITYCTOTHAS
craje0eToHHas IUINTa

1 — npoduIMPOBAHHBIN JTUCT;
2 — yremnmutens PANELROCK;

3 — KUPTIWY TTOTHOTEIBIN

1 — yremmurensSUPERROCK;
2 — 3Kenae300eTOHHO.

MepeKphITHE

1 — yremmmurens SUPERROCK;
2 — craneOeTOHHAS ITyCTOTHAS

IUTATA TePEKPHITHS

Taobnuma 2
KianmaTtnyeckue pacueTHble JaHHbIE A5 I. XapbKoOBa
Cpe-
Mecsn 1 11 111 v A VI VII VIII IX X XI XII
THSIS
Ornocutenbras | o) | g3 | g1 | 68 | 60 | 64 | 66 | 64 | 70 | 77 | 86 | 87 | 74
BJIAXHOCTB
Temneparypa
HapyKHOTO -7 571 -03 1|89 | 156 | 19,0 | 20,4 | 19,5 | 14,1 | 7,3 1,3 | -3,3 7,5
BO3IyXa
Cpenmnsist
pacueTHast 5,65 | 5,6 | 529 | 4,52 |4,03 395|393 |394 | 423 |4,78 | 5,29 | 553 | 4,72
BIIAXKHOCTH
Ce30HHOE HM3MEHEHHE BIIAXKHOCTH B crayede- y=a+b-cos(ca+d), @1

TOHHOMW TUIUTE ONKCHIBACTCS CIEAYIoNerd QpyHKIH-

en:
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rne a=4,728; b=0,948; ¢=0,523; d =-0,449
— IOCTOSIHHBIE KO3(P(PUIIUCHTHI.



BoiBoabI

1. TlpoBejieHHBIE YHCIIEHHBIE HCCIIECOBAHUS
TEMIEPATypPHO-BIQXXHOCTHBIX IIOJIEH TO3BOJISIOT
cAenaTh BBIBOJ, YTO 3aBHUCHUMOCTH CKOPOCTH JIBH-
xeHnus 30HbI ucriaperus 7' =100 °C oT BinaxHOCTH
MEHOOeTOHA Pa3NIMYHON TUIOTHOCTH, IUTS paccMat-
puBaemoro Bpemenu (50 MHUH), UMEET OJIMHAKOBBIN
XapakTep.

2. VYBenudyeHHE IIJIOTHOCTH TEHOOETOHA Be-
JIeT K CHIDKEHHUIO TEMIIa pPacIpOCTpaHEHUs TpaHU-
11 (ha30BOTO MEPEXo/a.

3. DBrImosHEHHBIE pacyeTHl CE30HHOTO pac-
NpEACICHUSI BIAXHOCTH B CTaJCIICHOOCTOHHON
TUTUTE TIPH HECTAIIMOHAPHBIX YCIOBUSX TOKAa3bl-
BAaIOT, YTO M3MEHEHHUE BIIAXHOCTH HE IPEBHIMIACT
JIOTTY CTUMBIX TipeesioB — 6 %.
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