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Beenenne

B Hacrosiem craHpapre NPUBEACHO ONUCAHUE MATEMATHYECKOH MOAETH
TEIUIO- W BJIAroNepeHoca B OrPAKAAOIMX KOHCTPYKIHAX 3[aHWH B HENSX MpPO-
THO3MPOBAHWS HECTAMOHAPHBIX MPOIECCOB NEPEHOCA BIark B MHOTOCIOMHBIX Or-
PaKIAFOIINX KOHCTPYKIUAX, TTOIBEPraeMbIX KITMMAaTHUECKAM BO3/ICHCTRISIM.

ITo cpaBHEHUIO ¢ OLEHKOH BIAKHOCTHOTO COCTOSHMUS OTPAKAAIOLIMX KOHCT-
PYKLMI IO CTAlMOHAPHBIM YCIOBMSAM BKCIUTyaTallid MOJIETMPOBAHUE HECTAINO-
HApHOTO BIKHOCTHOIO PeskUMa 00ecneduBacT 6oIee TOUHBIE CBEICHUS O BIaXK-
HOCTH MAaTEpHAJIOB KOHCTPYKINI M O PHCKE, CBA3aHHOM € IIpoOieMaMy KOHAEHCa-
IIUHY I1apa Ha OBEPXHOCTH.

Mogpenu, paccMaTpuBacMble B HACTOSIIEM CTaHIAapTE, YUUTHIBAIOT HAKOI-
neHue Baary, 3GpQdeKTsl KOHAECHCALUH U TIEPEHOC YKUAKOCTA B MaTeprajiax KOHCT-
PYKIIMH, a Taroke€ KOHBEKTHBHO-JIYUYHACTBIM [IEPEHOC TEMIOTH B TPAHUYHBIX YCIIO-
BUAX. B mpouecce skcniyarauuu 3AaHui BIQKHOCTHOE COCTOSHHUE MaTepHalioB
OTPKIAONIAX KOHCTPYKIUH H3MEHAETCA B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX
ocoOeHHOCTEH, CBOMCTE MaTEPUATIOB, TEMTICPATYPHO-BIAKHOCTHBIX YCJIOBHH B
MOMEIIECHUAX, KIMMATHYECKUX YCIOBUH paiioHa CTPOMTENLCTBA. BnaxkHOCTHBIH
PEXMM OIpeNeNaeT SKCIUIYaTallHOHHBIE CBOWMCTBA OIPAKAAOIINX KOHCTPYKLMHI
31aHWS U HEMOCPEACTBEHHO BIMAET HA TEIJIO3AIIUTHBIE CBOHCTBA, KOPPO3HIO Me-
TAJUTHUECKUX AeTajell, MPOUYHOCTHRIE CBOMCTBA, HANMPSHKEHHO-Ie(OPMHUPOBAHHOE

COCTOSIHUE, IOJITOBEYHOCTh H ICTETUKY KOHCTPYKLHIA.
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MEXKTOCYJAAPCTBEHHB A CTAHJIAPT

3JAHUA 1 COOPYKEHMUSL.
Meroa MaTeMaTHI€CKOr0 MOAEINPOBAHUS
TeMIepaTypHO-BIAKHOCTHOIO PEKHMA OrPakIAIOMINX KOHCTPYKIMii

Buildings and constructions. The method of mathematic simulation
for temperature and humidity of protecting constructions

Jarta BBegenns — 2015-01-01

1 O6acTh NpUMeHeHHs

Hacrosmuii cranaapT pacnpoCTPaHAETCA HAa OrPaXKAANOIINE KOHCTPYKIMH
3/[aHUN U COOPYXKCHMI U YCTAHABIMBACT METOJ MAaTeMaTH4eCKOro MOAEIUPOBA-
HHS TEMIEPATyPHO-BIAKHOCTHOTO PeskKiMa OrpakIarolyX KOHCTPYKIHMIA TpH He-
CTAllMOHAPHBIX YCIOBUSX 3KCILTyaTaluu.

MareMaTuueckasi MOAEINb, TPUBEACHHAS B HACTOSAIIEM CTaHJIapTe, ONUCHIBA-
€T CICAYIONME SBICHUS HECTALHIOHAPHOTO OJHOMEPHOIO MEPEHOCA TEMNIOTH U
BIIArH B KOHCTPYKIUAX:

- YIQJICHUE CTPOUTENBLHOM BlIary,

- HAKOIUICHWE BITArW 32 CHET KOH/CHCALMH B MOpaX M Kamusapax BCIEACT-
Bue quddy3nn B IEPEXOTHEI ¥ SMMHMI TIEPHOIBI BPEMEHH,

- YBIKHEHME KOCBHIMH JOXKASIMU;

- YBI@)XHEHHE, 00YCITOBIICHHOE MHTPaLliel BiIard U3 HapyKHOH 4acTH KOH-
CTPYKLIMH BO BHYTPEHHIOKO B JIETHHI NEPUOJ 3KCILTyaTalluH;

Pe3ynbTarsl pacyera 1Mo MPEIVIOKEHHOH MareMaTH4ecKOoi MOJENH MOTYT
OBITH MCMIONB30BAHBI B CIIEAYIOIIMX LENX:

- JJ1sL OBBIILEHUS SHEPro3(P(PEKTUBHOCTHU 3JaHHIA;

- HOBBILLIEHMS KOM(POPTHOCTH 3JaHHUH JUIS IPOXKUBAHUS,

- TIOBBIIIECHUS JTOJITOBEYHOCTH KOHCTPYKLMI M COXpaHEHMs MX SKCIUTyaTa-

IIUOHHBLIX CBOHCTB.

HN3nanue opunnaabHOE
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2 HopMaTuBHbIE CChLIIKH

B HacTosmeM craHzapTe NpUBECHB HOPMATHBHBIE CCHUTKM HA CIIEYOIIIE
MEKTOCYy JAPCTBEHHBIC CTAHAPTHI:

I'OCT 166-89 (MCO 3599—76) IlITanreHIMpPKYIH. TeXHHICCKAE YCIOBHS

I'OCT 427-75 Jluneliku u3MepuTEIbHbIE METAUTHYECKHE. TEeXHUYCCKUE
YCIIOBUS

I'OCT 7076—99 Marepuansl 1 U3Aeaus CTpOUTENbHBIE. MeToa onpenaene-
HUS TEIUIONPOBOJHOCTH M TEPMHUYECKOTO COMPOTUBIICHHS MPU CTAMOHAPHOM
TETUIOBOM PEKHME

I'OCT 23250-78 Marepuansl cTpouTenbHbie. MeTOoA OnpeneicHus YACIb-
HOW TEIUIOEMKOCTH

I'OCT 24104-2001* Becsl naboparopHbie. O0mue TeXHHYECKUe TpeOoBa-
HHUS

I'OCT 24816—81 Marepuansl cTpouTenbHbIE. MeTO onpeaencHus copoIu-
OHHOM BJI&YKHOCTH

I'OCT 25898-2012 Marepuansl 1 U3enus CTPOUTENbHBIE. METOABI ompe-
Jie7IeHHs] TapONPOHULIAEMOCTH ¥ CONPOTHUBIIEHHUS MAPOTPOHULIAHUIO

I'OCT 311662003 KoHCTpyKuuu Orpa’kaaroliyie 34aHui W COOPY’KCHUIA.

Merton KaJIOPUMETPUICCKOTO OIIPEACIICHUA KOS(l)q)I/ILII/IeHTa TeIIoncpeaavn

IIpumeyanue — IIpyu mojab30BaHKU HACTOSILIMM CTAHAAPTOM LiesiecooOpa3HO MpoBe-
PUTH NeiiCTBHE CCBUIOYHBIX CTAaHAAPTOB B MH(GOPMALIOHHOI CeTH OOIIero moip3oBaHHA — Ha
odumanpHoM caiite PenepasbHOrO areHTCTBa MO TEXHUYECKOMY PeryJHpPOBAHUIO U METPOJIO-
rvd B ceTd WIHTEpHET WIH MO €XEeromgHOoMy HH(pOPMALHMOHHOMY yKasaremo «HaunoHanbHbIC
CTaHIAPTHD, KOTOPBIH ONMyOJIMKOBAaH 1O COCTOSHMIO Ha 1 SHBaps TEKYILEro roja, U Mo BbINYC-
KaM eXeMeCAYHOro MHGOPMALMOHHOrO yka3aTtens «HaluoHanbHbIE CTaHAAPTBD» 33 TEKyLIWH
roa. ECJ’[I/I CCbIJ’lO‘[HbIﬁ c-raHz[apT 3aMECHEH (I/ISMCHCH)7 TO HpI/I NOJIB30BAHUH HACTOALIUM CTaH-
JIAPTOM CJIEAyeT PYKOBOACTBOBATHCA 3aMEHSIOLINM (U3MEHEHHBIM) cTaHaaproM. Eciu cebutod-
HbBIA CTaH,ElapT OTMCHEH 663 3aMCHBI, TO IIOJOXCHHE, B KOTOpOM JaHa CCbUIKa Ha HEro, npumMe-
HAETCSI B YaCTH, HE 3aTparuBarolleii 3Ty CChUIKY.

*B Poccuiickoii ®epepaunnu neiicteyer 'OCT P 53228-2008.
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3 O003HaYeHNS M eJUHULbI H3MEPEHHS XapAKTePHCTHK
TENJIO- U BJIaronepeHoca

B nacrosmem CTaHaapTC MPUMCHCHBI 0003HaUCHNS U €IMHHIIBI N3MCPCHUSA

XapaKTEPUCTUK TEIUIO- U BIArONEPEHOCA, TPUBEACHHBIC B Tabmume 1.

Tadonuma 1l — O003HAYCHHA U €AWHHIIBI H3MEPEHHUS

XapakTepucTuka O6o3naueHre | Equnuia nsmMepeHust
MruoBeHHasi CKOPOCTh KaITMJISIPHOIO BCAChIBAHUS C xr/(m”-¢)
VY nenbHasi TEINIOEMKOCTb MaTepraia 4 Jix/(xr-°C)
IlapuuansHoe naBjieHNe BOASHOIO napa e Ila
INapunanbHOe naBieHHe HACHIIIEHHOrO BOISIHOLO Mapa E Ia
ITI0THOCTh MOTOKA BJIATH g Kr/(M°¢)
DHTAIBIHS h JIx
MHTEHCHMBHOCTb COJTHEUHO! paarialiuu I Br/m°
IToTok Biaru j Kr/m”
IToTok Baru uepes HapyKHYFO IOBEPXHOCTD Ju Kr/M”
KosdhuumeHT KanmiisipHOro BCACHIBAHHS K xkr/(m”-c"”)
ITokazarenp creneHu B YPaBHEHUUN KallUJIIIAPHOI'O BCa- n _
CbhbIBAHUA
ATMOc(hepHOe TaBJIeHIE Da Ila
ConpoTuBieHNe MapONPOHULIAHUIO CJIOS Ry (mM*-a-TTa)/mr
ITIOTHOCTH TEMIOBOTO IIOTOKA q B1/M”
Temnepatypa t °C
OKBUBaJICHTHAsl TeMIEpaTypa BO3[AyXa OKpPYXKaroIlei tu, yon °c
cpensbl
TemnepaTypa NOBEPXHOCTU KOHCTPYKLIUH o °C
BiiaskHOCTB 1O Macce w KI/KT
IIpocTpaHcTBeHHAst KOOpAMHATA X M
Bpems z c
IIpoAOIKUTENBHOCTh  BBIMAACHUS O KUAKHX OCaAKOB Azs q
B MECSI]
KonuuecTBo 0CafKOB, BBITANAIOMMX HA BEPTHKAIBHYIO H, MM
TIOBEPXHOCTh
Kosddumment Tennoornaun o Br/(m"-°C)
Kos¢dpurnment Temnoornatun HapykHOI MOBEPXHOCTH Ox Bt/(m”-°C)
Kos¢dpunmenr Temnoornadn BHyTpeHHEH NTOBEPXHOCTH Og Bt/(m"-°C)
Kosddurment crarnieckoil BAaronpoBOIHOCTH Berar Kkr/(M:c)
KoshbuuumeHt ruHaMu4ecKo BIaronpoBOAHOCTH B s Kr/(M:c)
ToTeHUMAI BIKHOCTH 0 °B
Kos¢punmerT moTeHnaaonpoBoIHOCTH K kr/(m ¢ °B)
TennonpoBOAHOCTE MaTepuaa A Bt/(MK)
Kos¢hypuumenT naponpoHAaeMoCTH MaTepHana u kr/(m-c-1la)
ITnoTHOCTE MaTepHrana p Kr/M>
I1noTHOCTD BOABI Pe Kr/M
Kos(puumeHt mornoineHuss COJHEYHOH pajgualiu Ma- Peon
TEPHAJIOM Hapy>KHOHW MOBEPXHOCTH OTPa’kKAAIoLIell KOH- -
CTPYKLIHH
OTHOCHTEJIbHASI BIAXHOCTh BO3yXa 0] %
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4 OcHOBHBIC YPABHCHUS MATEMATHYECKOH MOAE/IH

4.1 Orpannyenns

Maremaruyeckas MOJEIb, IPABECACHHAsA B HACTOSIIEM CTaHAAPTE, IPE/To-
JIaraeT ceyoIIHe YCIOBUS  OrPAHAYCHHUSL:

- paccMarpuBacTCs OAHOMEPHBIN IEPEHOC TEMIOTHI U BJIAry,

- TIOCTOSIHHAsI TEOMETPHUsI KOHCTPYKILMK, OTCYTCTBHE Jeopmaniii MaTepra-
JIOB;

- OTCYTCTBHE W3MEHEHMIi CBOWCTB MaTepHaJIOB B Pe3yJIbTaTe MOBPEXKACHUSI
UM CTapeHus;

- OTCYTCTBHE XUMHYECKUX PCAKLHIT;

- BCE MaTepHANIBI OrPaXKIAIoOLIel KOHCTPYKIUH AB/IAIOTCS H30TPONHBIMUY,

- TIpeHeOpeTaT TEINIOTOH, BhLIEIAeMON IPH (a30BEIX TEPEXOAaxX, B TOM
Yuclie pH copOIMu-aecopOLy BOASHOTO Napa;

- IPeHEOPETraloT 3aBUCUMOCTBIO BIArOEMKOCTH OT TEMIIEPATYPHI;

- IPEHEOPETAIOT TEPMOTPAIHCHTHHIME MEXAHM3MaMH BIAronepeHoca;

- MpeHeOperaoT GUIbTPAIMOHHBIME MEXaHH3MAaMH BJIArOIIEPEHOCA.

4.2 OcHOBHBIE YPABHEHHS TEI10- H BJIAr0NepPeHoca B Orpakaarommx
KOHCTPYKIHSIX

B KauecTBe OCHOBHBIX YPaBHEHHMI TEMJIO- H BIArolepeHoca B OTPaKAA0-
IUX KOHCTPYKIIHAX HCTIONB3YIOT muddepeHIHanbHbe YPaBHEHHS BIaronepeHoca

(1) u rennonepenoca (2):
2N iy ), M
oz

e L - il 2)]. @)
TIOTOKM BJATH ¥ TEIIIOTHI, MPOXOSIIIE YEPE3 KOHCTPYKLHUIO, ONPEAEIIAIOT

HYCPE3 MOTCHIHAIIBI:
g(x,z) =—x(x)-gradf(x,z), 3)

q(x, z) = —Mx) - grads(x, z) . “4)
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C yuerom Beipakenuii (3) u (4) ypaeuenus (1) u (2) IpeACTaBIAIOT B Clie-

JYIOLIEM BHJE:
p(x)% =div[k(x)- gradd(x, z)], (5)
c(x)p(x)% = div[A(x) - gradi(x, 2)]. (6)

ITpumeuanne — B kauecTe rpaineHTa NOTEHLHANA BJA)KHOCTH UCHOB3YIOT CYMMY
IPafMEHTOR YaCTHBIX MOTEHUUAJIOB: MapIHaIbHOIO AABICHHUS BOJASHOrO IMapa B IIOpax MarepHa-
Jia, BIQXKHOCTH MaTepHalia o Macce, TEMNEpaTypbl B MaTepHaie, o0INero JaBlICHHS B Mare-
puane u Jp.

B kauecTBe YacCTHBIX MOTEHIMAJIOB MATEMATHUYCCKOW MOJENH, MPEICTaB-
JICHHOW B HACTOSILIEM CTaHJApTe, UCTIONB3YIOT MAPLUUATIBHOE JABJICHHUE BOJISHOTO
mapa B Iopax Marcepuaja e = o(w)E U BIGKHOCTHL MaTepHaia 1o Macce w:

x-grad0d = p-grad(p(w)- E) +B-gradw, 7
rae ¢(w) — OTHOCHTENbHASA BIKHOCTE Bo3ayxa ((pyHKIMs COPOIIMOHHOTO BJIaro-

COJIEpKaHMs MaTepraa).

IIpumeuanue — YpasHenue (7) spnsercss Haubosee NPUMEHIEMbIM B MPAKTHKE
pac4eTosB.

Bornee TOUHBIM pacueT OTHOCHUTEIBHONW BJIAKHOCTH BO3AyXa B MOpaxX Mare-
puajia MOXXET OBITH IPOBEICH, €CIU MPU HENPEPHIBHOM H3MEHEHUH BIKHOCTH
B Marepuaje [pU HM3BECTHOH H30TEpME COpOLMM MaTepuaina, OIpEeAe/IeMON
dyHkouer @,(w), M3BECTHA M30TEpMa JIeCOPOIMU MAaTepuasa, ONMpeaesieMas

byHKUHER QL (W).

OTHOCI/ITGHLHYIO BJIQKHOCTE BO3JyXa B Iopax Marcpualia paCCUUTBIBAXOT 110

bopmye
ow ow
(W) = 9, (W)x(a—j +0, (W)x[— —j , &)
z oz
l,(il>0
e X(@j =y
oz 0,@<0
oz

IpumedaHue — [IpuBenennas (GopMyna O3HAYAET, YTO OTHOCUTENILHAS BIIAXKHOCTh
BO3/lyXa B IIOPaX MaTepuana ONpefessieTcs 10 U30TepMe COPOLMH, KOT/a BIaXKHOCTh MaTepHaa
BO3PACTAET, M IO U30TePMe AeCOpOLMH, KOTa BIIAXKHOCTh YOBIBAET.
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4.3 I'pannvHbIe YCJI0BHS TENI000Mena

4.3.1 I'pannynbie yCIOBAA TEMJI000MEHA HA IOBEPXHOCTSIX KOHCTPYK-

AN

I'pasuyHbIe YCITOBHS TEIIOOOMEHA HA ITOBEPXHOCTAX KOHCTPYKIMH 3a/1al0T-
Csl 3aBHCHMOCTBIO MEK/y TEIUIOBBIM MOTOKOM 3a CUET TEIUIOMPOBOAHOCTH TBEp-
JO¥ CTEHKU U TETUIOBHIM TOTOKOM OT OKPY>KAIOILEH CpeJibl 3a CUET TEMIEpaTypHO-
ro Harmopa [hopmyiet (9)—(11)]:

- Ha BHYTpEHHelt MOBEPXHOCTH:

az(o )

- MO)——==10,[1(0,2)~1,(2)]; ©)

- Ha HAPY>KHOH MOBEPXHOCTH:
MDPED o H(L2) - 1y yen (), (10)
rﬂ,ycn(z>=tﬂ(z>+p°§—“'1, (1)

H
rae L — TOMMUHA KOHCTPYKLUH, M.
Jonyckaercs B KauecTBE IPAHMYHBIX YCIIOBUI TEMI00OMEHA 3a1aBaTh U3-
BECTHOE 3HAYECHUE TEMIIEPATYPHL.
4.3.2 T'pann4HbIe yCI0BHSI TenJ000MEeHa Ha CThIKE MATEPHAJIOB
I'paHUYHBIME YCIOBUSIMU TEIUIO0OMEHA HA CTHIKE MATEPHANIOB ABIIFOTCA:
- HENPEPLIBHOCTH TEMIIEPATyphl Ha I'PaHHULE pasjeia ABYX MaTepHaloB
BHYTPH OTPKAAOILEH KOHCTPYKITAH:
H(x+0,2)=t(x—0,z); (12)
- OTCYTCTBHE HCTOUHHKOB W CTOKOB TEIUIOTHI (TEMIOBOHM NMOTOK HENPEPEI-

BEH):

Mx+0)8r(x+0 ,Z) - (l(x(;O,z)A (13)
ax "
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4.4 I'panu4HbIE YCI0BHS BJIAro00MeHa
4.4.1 I'pann4HbBIC YCI0BHS BJIAr000MEeHA HA NOBEPXHOCTSAX KOHCTPYK-
mii

['paHuuHbIE YCIIOBUS BIarooOMeHa Ha OBEPXHOCTAX KOHCTPYKLMHA 3a1ar0T-
cs popmynamu (14)—(18).

[Totok Bnaru, BEIXOAANIMI U3 KOHCTPYKIWH, ONTPEACISETCSA YPABHCHUAMHU:

- 4epe3 BHYTPEHHIOKO IIOBEPXHOCTh

09(0,z) _ 1

—O—— E[em(Z)—e.,(Z)]—gB; (14)

- Yepe3 HapY)KHYIO MOBEPXHOCTh

LD o ewD-e @] (15)

HI

w(L)

TA€ Ry, Ry — CONMPOTHBICHUE NAPONPOHULIAHUIO BHYTPEHHETO U HAPYKHOTO
cioes, (MPu-Tla)/mr;
&5, 8« — INIOTHOCTB IIOTOKA JKUJIKOH Bjlard Yepe3 BHYTPEHHIOK H HAPY)KHYIO
MTOBEPXHOCTH, KF/(MZ'C).

[InoTHOCTE MOTOKA BNard (KONMWYECTBO SKUKOM BJIATH), MOTJIOMACMON OT-
PKIAOIEH KOHCTPYKIUEH, JOIDKHO ONPEACHATHC B KAKAOM KOHKPETHOM CIly-
qae.

II10THOCTP MOTOKA JKHUAKOW BJIArd Yepe3 HapyKHYIO [OBEPXHOCTb gy
BHYTPb OTpaKAaromeil KOHCTPYKIMK NIPU €€ HECTAIMOHAPHOM YBIIaXKHEHHH OTIPE-
JIENSIOT 1o opmylie

ow

& (16)

8 = B

I110THOCTEL MOTOKA >KUJKO#H BJIard B HApY>KHbIH CJI0H OrpaskIAroIIEH KOHCT-
PYKIMH, BEI3BAHHOM KOCBIM JOXKIEM, OIPEAEISIOT KaK MTHOBEHHYH) CKOPOCTh Ka-
nuspHoro BeaceiBanus C. IIpu 3TOM IUIOTHOCTH MOTOKA SKMAKOM BJAard He
JIOJDKHA MPEBOCXOAUTH MHTEHCHBHOCTD BBINAJCHHSA OCAJKOB HA BEPTUKAJBHYIO
HOBEPXHOCTb:

_3
g, =min M,C . (17)
Az, -720-3600
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4.4.2 Tpann4HbIe YCI0BHS BJIaroo0MeHa Ha CThIKE MaTepPHAJIOB
ITpu HANMMUMK B KOHCTPYKIMH NTAPOM30JIAIIHOHHOTO CIIOSI TPUHHMAIOT, YTO
JKHMJKas Bjara He MPOXOAUT uepe3 CIOH Mapou30sLuy, IpY 3TOM [UIOTHOCTH IO~

TOKa BOJSHOTO TTapa OMPEEISoT Mo Gopmyrie

g(x—O)—g(’x+O):%(e(x+0,z)—e(x—0,z)), (18)

i
rae R, — COIPOTUBICHUE TAPONPOHULIAHUIO TAPOU30JLILIHOHHOIO CIIOSL.

Ha cTeike OBYX CII0€B OrpakAAOLICH KOHCTPYKLUM, BBHIMIOJIHEHHBIX H3
Pa3HBIX MaTE€PUAJIOB, IPH OTCYTCTBUH MAPOH30JISAIMHA TPUHUMAIOT, YTO BIAKHOCTH
MaTCpuaioB CJIOCB ABJIIHOTCA PABHOBCCHBIMH ((l)yHKI_II/IOHaJ'lBHO 3aBI/ICI/IMLIMI/I)Z

w=f(w,). (19)

B 30HE COPOLMOHHOTO YBIQXKHEHMS PABHOBECHbIE BIKHOCTH MaTepHaloB
TMIPUHUMAIOT 110 u3oTepmam copOumu (necopOrum). [Ipu 3TOM MaprmanbHOE AaB-
JICHHE BOJASHOTO Mapa B IOPaX MaTEPUAIOB HEMPEPBIBHO:

e(x+0,z)=e(x—0,2). (20)

JUtst cBepXCOPOMMOHHON 30HEI 3aBUCHMOCTE (19) ompenenstor sKcmepH-
MEHTaJIBHO. T1py YCIIOBHM YTO BI&KHOCTR HA CTHIKE CIOCB MATEPUAIOB pacIpe-
ACTACTCA MPOIIOPLUHUOHAILHO CKOPOCTAM KATMIUIAPHOI'O BCAaChIBAHH S, 3aBUCUMOCTDH
(19) onuCHIBAETCS COOTHOICHHEM

B, s, @D

1-2

wy=w, +

e Wy, H Wy, — MAKCUMAJTEHBIE COPOIIMOHHEIE BIOKHOCTH MATEPHAIIOB.

5 YcxoaHble JaHHDbIE
5.1001mue mo0KeHHsT
Tlepen pacdyeTOM TEMIIEPATYPHO-BIAXKHOCTHOIO PEKMMA OrPaKIAOIIeH
KOHCTPYKIIMM TOJDKHBEI OBITH W3BECTHBI CIICAYIOINNE HEOOXOMMMBIE HCXOIHBIE
JTAHHBIC:
- XapaKTePUCTHKH TPAHNYHBIX yCIIOBHI,

- XapaKTePUCTHKH MATEPHAIOB KOHCTPYKIIHH;
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- XapaKTEePUCTHKA KOHCTPYKITHIL,

- XapaKTEPUCTHKHU YCIOBUIT MPOBEICHHS PACUETOB.
5.2 XapakTepuCcTHKH TPAaHHYHBIX YCI0BHIi

K xapakTeprcTHKaM rpaHNYHBIX YCITOBHI OTHOCSTCSL:

- TEMIIEpaTypa Hapy>KHOTO BO3AyXa, IEPEMEHHAs B TEUCHUE T0Ja U IIPUHU-
MaeMas COTTacHO JAHHBIM HATYPHBIX HaOMIOACHWI WX 1O JaHHBIM, IPUBEICH-
HbIM B HOPMAax U OPaBUJIAX MO CTPOUTENbHOM KiuMaTooruu [1];

- TeMIIepaTypa BHYTPEHHETO BO3AyXa, HEPEMEHHAs WM [TOCTOSIHHAS B TeUe-
HME rojia ¥ IPUHUMAeMasi B COOTBETCTBUH C YCIIOBUSIMY ITPOEKTUPOBAHUS,

- OTHOCHTETBHAS BIAXXHOCTH HAPYXKHOTO BO3/yXa, IEPEMEHHAs B TCUCHHUE
roJa ¥ MpHHAMAaEMast COTJIACHO JaHHBIM HAaTYPHBIX HaOmroaeHui wim 1o [1];

- OTHOCHTEITbHAS BIAKHOCTE BHYTPEHHETO BO3AyXa, IEepeMeHHas WX Mo-
CTOSHHAS B TCUCHHE TO/A W TIPHUHIMAeMas B COOTBETCTBHH C YCIOBHAMH IPOEKTH-
poBaHus;

- kK03(hPUIMEHTH TETTOOTAAYN BHYTPEHHEH M HapyXXHOH IOBEPXHOCTEH
KOHCTPYKLIUH, IEPEMEHHBIEC WIH MOCTOSHHBIE B TEUEHUE MO/1a, BHIYMCISAEMBIE s
yCIIOBHUiT pellraeMoii 3a1auul WK MPUHUMAEMBbIE TI0 CTPOUTENBHBIM HOPMaM U Tpa-
BUJIAM TIO TEIUIOBOIA 3a1uTe 3aaHuii [2].

3HaueHNs NEePEeUUCICHHBIX apaMeTpOB HEOOXOAUMO UMETh HAa HA4dalIo Ka-
XKI0T0 Mecsna. VI3MeHeHIe WX B TEUCHHE MECsLA IPUHUMAIOT JINHEHHBIM.

5.3 XapakTepHCTHKH MaTepHATOB KOHCTPYKIHH
IlepeueHp XapaKTEPUCTHK MAaTEPHATIOB M METOABI X ONpPEACICHUS, HE0O-
XOJUMBIE JJIs PacueTOB [10 MaTEMaTHUECKOH MOJIEIH, IIPUBEJICH B Tabmune 2.

Ta6nuua 2 — XapakTepUCTHKH MAaTEPHAIIOB

HammenoBanue xapakte- | O6o3Hade- 3HaucHUS Meron onpeneneHAS
PHUCTHKH HHE

[InoTHOCTH p Ilo pefictByromum | Ilo HOpMaTuBHOMY

CTPOMTENBHBIM HOP- | JIOKYMEHTY Ha Ma-
MaM M OpaBUIaM TEpHAI KOHKPETHO-
TO BH/IA
VaenbHas TEIIOEMKOCTh c To xe ITo TOCT 23250
TemnonpoBogHOCTH A » ITo ’'OCT 7076
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Oxonuanue mabnauysr 2

HaumeHnosanue xapakre- | O0o3Haue- 3HaueHusn Mertox onpeneneHus
PHUCTHKH HHE
H3otepma copbumu o(w) - ITo 'OCT 24816
Kooppummentr mapompo- u Tlo metictyromum | ITo TOCT 25898
HHLOAEMOCTH CTPOUTEIIBHBIM HOP-

MAaM ¥ IIPABHIIAM
Koappurment xammnsp- K _ ITo mpunoxenmo A
HOTO BCaChIBaHUA
Kosdduiment crarwye- Berar - TTo mpunoxeHuto B
CKOM BIIArOITPOBOIHOCTH
Kosdpduunenr aguxamu- B ITo nmpunoxenuo B
YeCKOH BIIATOIPOBOIHO- -
CTH

5.4 XapakTepHCTHKH KOHCTPYKIHH

I[JTSI TPOBCACHUSA PACUYCTOB JOJIKHBI OBITE M3BECTHEI CIICAYIOILIUEC TAHHEIC O

KOHCTPYKLIHH:

- TOJIIAHA U TTOPAA0K paCnoOJIOKCHUS OAHOPOAHBIX CIIOCB B KOHCTPYKIIHH,

- MCCTa PacCrnoIOKCHUA MapOU30IALNOHHBIX CJIOCB W 3HAYCHHUA HX COMPO-

TUBJICHUA NTAPOIIPOHUIIACMOCTH,

- HAYaJIbHad BJIAKHOCTE MaTCpHaIOB KOHCTPYKIIUH.

5.5 XapakTepHCcTHKH yCJIOBHIi IPOBEACHHS PACYETOB

XapaKTepPUCTHKH YCIOBHIA MPOBEICHNS PaCYCTOB BKIFOYAIOT B CEOS:

- MECAII, HauKHAas ¢ KOTOPOTO CJCAYeT MPOBOAUTE PACHUET;

- YUCJIO JIET, UTA KOTOPBIX CIICAYCT IMTPOBOAUTE PACUCT,

- IPOMEXXYTOK BPEMEHH, 9€Pe3 KOTOPBIH ClieayeT (PUKCHPOBATH PE3yJIbTATHI

pacyeTa (PeKOMEHIYeTCs OTUH MECSIT).

6 BrixoaHble JaHHbIE

Pe3ynbTaToM pacuera TeMIepaTypHO-BI&KHOCTHOTO PEKHMA OTPaKIaro-

Hieif KOHCTPYKIMU NOJDKHBI OBITh PACTIPEACIICHHUS BIKHOCTH U TEMIIEPATYPHI TI0

TOJIIMHEC KOHCTPYKIINK IJIs JIF060T0 MOMEHTA BPEMCHH €€ OKCIUTyaTaluu.

IIpumep pacueTa TEMIEPAaTYPHO-BIKHOCTHOTO PEXMMA OrpaKAaAroNIeit

KOHCTPYKIIMH II0 MaTeMaTHIECKOi MOJIETN PUBEICH B IIPIIOKEHAH I .

10
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IIpunoxenne A
(pexomenayemoe)

Mertoa onpeaesieHus1 Ko3QPHIHEHTAa H MTHOBEHHOM CKOPOCTH KANWLISIPHOTO
BCACBIBAHHS BOJbI CTPOHTE/ILHBIMH MATEPHAIAMME

A.1 Cpeacrsa ucnbiTaHHii

JlaGoparopusie Becsl mo [OCT 24104,

IIranrenmupkyne mo T'OCT 166.

JIuneiika mo 'OCT 427.

Komnteiinep ms Bozel.

Yacsl.

A.2 IloaroroBka 00pa3noB

Jns onpenenenus kodpPuuueHTa KAMMUISPHOTO BCACHIBAHKS BOJBI CTPOH-
TETBHBIM MAaTepHAIIOM H3rOTOBISIOT 00pasibl MaTepHAIA B BAJIE TIPU3M BBICOTOM
ot 100 no 250 mm, pasmepamu nonepeyHoro ceueHus 50x50 mm. BokoBbie rpaHu
00pasIoB BIArOM30MPYIOT (HanpuMep, napa@)MHOM MM CHJIIMKOHOBBIM FE€PMETH-
koM). OOpa3Iisl B3BEMINBAIOT ¢ TOYHOCTHIO 10 0,01 T, ompenensioT miomans nome-
pedHoro ceueHus. Yucno o6pa3LoB JOIKHO ObITh HE MEHEE TPEX.

A.3 IIpoBenenue HCHBITAHMI

OOpa3ipl yCTaHABIMBAIOT BEPTHKAJIBLHO B KOHTCHHED C BOJOM Tak, 4TOObBI
HIDKHSS (HEBIArOM30JIHPOBaHHAS) TPaHb COMPUKACATIACH C TIOBEPXHOCTHIO BOJIBL
He momyckaercst kacaHue HIDKHEH TpaHl o0pa3siia qHa KOHTelHepa.

OO6pasupl B3BENTHBAIOT YEPE3 CAEAYIONIAE WHTEPBATIHI BPEMEHU: 5 MHH OT
MOMEHTa COTNPUKOCHOBEHMSI o0pasna ¢ BomoH, jamee depe3 10 muH; 15 MuH;
30muH; 14; 1,549;39;69; 24 4; 48 4,

OmnpenensioT MacCy BOJbL, MOTJIOMEHHOM MOBEPXHOCTRIO 00pasia Mmioma-

meto 1v* M, kr/M?, o opmyiie
— > (A1)

ra€ m; —Macca BJIaKHOTO o6pa3ua B MOMCHT BPEMCHH Z;, KT,

my — Macca oOpasia 1nepe/] UCIbITAHUEM, KT
11
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Iy — mromaap NOMePeIHOro CeYeHns 00pasLa.

A.4 O0paGoTka pe3ybTaTOB HCHBITAHMIL

Io pesynbraTaM B3BEIIMBaHUI 06pasla cTPOAT rpaduk 3aBUCHMOCTH Mac-
chl 06pasna M ot vz (KBaIpaTHBIH KOPEHB OT BPEMEHH).

Jnst onpeneneHus Ko3(QGUIMEHTA KaNWULSIPHOTO BCACHIBAHHS HCIBITYC-
MOro marepuana K ¥ yTOYHEHHS «3aKOHA KBAJPAaTHOTO KOPHS M3 BPEMEHHY JUIS
HETO YPABHEHME, OMUCHIBAIOIIEE NPOLECC KAMMULIPHOTO BCACHIBAHHMS, 3aIHCHIBa-
10T B BUAC

M=Kz" (A2)

Jns onpeneneHus 3HaueHu! K U 7 ypasHeHue (A.2) norapudmMupyor:

IhM=ImK+nhz. (A3)

Crposr rpaduk B koopauHarax InM u Inz.

KosdduruerT KammuiipHOTO BCackiBaHWS K OMPEICNSIOT, HCXOAA U3 pa-
BEHCTBA InM =InK npu z=1. J{I1 onpeneneHus Mnoxasareils CTCNEHH /7 B ypaBHeE-
HWW KaIMMUTSIPHOTO BCACHIBAHMS SKCHIEPUMEHTAIBHEIC TOUKH Ha rpaduke B Jiora-
pupMHUYECKUX KOOPAHHATAX ANMPOKCHMUPYIOT IPSIMON JUHAEH. YTI0BOH K03()-
(uIMeHT (QYHKIUY IUHEHHON anNPOKCUMAIINY  SIBIISETCS 3HAYCHUEM MOKA3aTens
CTICIICHM 7.

MTrHOBEHHYIO CKOPOCTh KAWLIAPHOIO BCACHIBAHUS BOJABI CTPOUTETBHBIM

matepuanom C, Kr/(M*-¢), ONpeaesioT o (popMyITe

3600 nkKz"" . (A.4)

3a pe3ynbTaT UCIIBITAHUS IPUHIMAIOT CpeaHeapuMETHYCCKIE 3HAUCHUS

PE3yIBTATOB MCIBITAHMH BCeX 00OPaA3LIOB.

12
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Ipunoxenue b
(pexomeHnayemoe)

MeTtoa onpenesieHust KO3 (PHIHEHTA CTATHYECKOH BJIATONPOBOAHOCTH
CTPOHTEIbHBIX MATEPHAJIOB

B.1 Cpeacrsa ucnbiTanuii
Jla6oparopusie Beckl 1o 'OCT 24104.
ITranresmupkyne no I'OCT 166.
Jluneiika no FOCT 427.

Konrtelinep wid BoasL.

Yacerl.

IMuna.

CymunbHbIA 3neKTpoKad.

B.2 IoaroroBka 06pa3uos

Jnst onpeznenenus KodppuumenTa CTaTUIeCKoi BIaronpoBOJHOCTH CTPOU-
TETBHBIX MaTEPHATIOB M3TOTOBIAIOT 00pA3Ibl MaTepPUAIa B BUJIC IPH3MEI BEICOTO#
ot 100 go 250 MM, pa3MepaMy TOMEPEeIHOro cedeHus 50x50 MM Wiu LUIMHApPA
quamerpom 50 MM, BeIcOoTOM OT 100 no 250 MMm. BokoBbIe rpaHu 00pasIoB BIIAroM-
30IMPYIOT (HAmpUMep, MapapUHOM MM CHITHKOHOBBIM TepMETHKOM). Umcio o00-

PasIoB JOIDKHO OBITH HE MEHEE TPEX.

B.3 IIpoBenenue ucnbIranuii

O6pasibl YCTaHABIMBAIOT BEPTHKATIBHO B KOHTEHHEP ¢ BOMOI Tak, 4TOOBI
HMJKHSISL HEBJIArOM30JMPOBaHHAs TpaHb CONPHKACATACh C MOBEPXHOCTHIO BOJbL.
He nomyckaercst kacaHue HikHel rpaHd oOpasna JHa KOHTEiHepa. 3a30p MExXIy
CTCHKaMH COCya ¥ OOKOBO# MOBEPXHOCTHIO 00pa3iia repMeTH3NPYIOT (HarpuMep,
napapMHOM MJIM CHJIMKOHOBBIM FEPMETHKOM ).

Tlpn npoBeneHNH UCTIBITAHNH KOHTEHHEP ¢ 00pa3oM NEPHOANIECKH B3BE-
IMBAIOT ¢ TOYHOCTBIO A0 0,01 r M ONMPEAENrOT IOTHOCTh MOTOKA BJIArH 4Yepe3
obpazen no gopmyiie

13
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m, —m
g= Foa B.1)
Tz my ¥ m; —Maccsl 00pasia npy ABYX MOCIEI0BATENbHBIX B3BEIIMBAHMAX, KT
F, — II0IIa1b TIOTIEPEYHOr0 CeUeH s 00pasIa, M-,
Az — MIHTEPBAI BPEMEHHU MEKAY B3BELIUBAHUAMY, C.

[Tocne ycTaHOBIEHWs CTAIMOHAPHOIO IIOTOKA Biark oOpasubl MarepHaia
pa3pe3aroT Ha HECKOJIbKO YacTeid 1o BhICOTE. ToJIIUHA KOKAOW 4acTH JOJDKHA
OwITe He Menee 20 MM. Kaxmyro wacTh o0pa3lia B3BEIHIMBAIOT C TOYHOCTHIO IO
0,01 r, 3areM BBICYIIMBAIOT O MOCTOSHHOH MacChl, B3BEIIMBAIOT U ONPEAENIAIOT
BIKHOCTh KKI0# yacTH. Maccy kaknoi 4acTu obpas3lia CUMTAIOT MOCTOSHHOM,
€CIT Pa3HOCTh MEXAY Pe3yJIbTaTaMu IBYX MOCIEHOBATECIIBHBIX B3BEIIUBAHUNA HE

npesbimaer 0,01 r.

b.4 O0pa6oTKka pe3yJbTaTOB HCNbLITAHUI

Ilo pe3ynbraram B3BEUIMBaHMI YacTeii 0OpaA3IOB JIO M MOCJIC BHICYIIIMBAHMS
CTPOSIT KPUBYIO PACHPEACIICHHUS BIIOKHOCTH MO BEICOTE 00pa3sma, ONpeaessitoT rpa-
IWEHTHl BIQKHOCTH, & 3aT€M PACCUUTHIBAIOT 3HAuYeHUs Kod(duumeHra craruye-

CKOI BTarOmpOBOAHOCTH Perar, KT/(M-C), IO Hopmyite

__ &g
Bc‘[‘aT - |gradw| > (Bl)

rie g — IVIOTHOCTH MOTOKA BIArH uepe3 obpaser, Kr/(M>-c);

grad w — TpaJueHT BIQXHOCTHU 10 AIMHE 00pasia, (KI/Kr)/M.

Jns ompenesneHus rpalieHTa BIOXHOCTH PaCCMaTPHBAIOT YUaCTOK KPHBOU
pacmpezieNieHns: BIQKHOCTUA IO BBICOTE o0pasua, ITAe HaOmromaeTcs W3MEHEHHE
BII&KHOCTH. OKCIEPUMEHTAIBHBIE TOYKM HA AAHHOM YYACTKE allPOKCUMUPYIOT
MHOI'OWIEHOM HEOOXOJUMOTO TOpPSAKA, SBISIOMMMCS (YHKIMEH 3aBUCHMOCTH
BIKHOCTH W OT KOOpAWHATHI x. IIpon3BomHas maHHON (QYHKIMH MPU KaKIOM
3HAUYCHWU X SIBISIETCA 3HAUCHUEM IPAUeHTA BIAKHOCTH B TaHHOU TOUKE.

3a pe3ynbTaT WCHBITAHHUS NPHHAMAKOT CpelHEapu(METHUCCKOES 3HAUCHHUC

PE3yJILTATOB MCIBITAHUS TPEX 00Pa3IOB.

14
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Ipunoxenne B
(pexomeHayemoe)

Mertoa onpeneneHust K03 puUHeHTa THHAMHYECKOI
BJ1ArONPOBOJHOCTH CTPOUTEIbHBIX MATEPHAJIOB
B.1 CpeacrBa ucnbITaHuii
JlaGopatopasie Beck o 'OCT 24104,
IIIrasresmupkyne mo 'OCT 166.
Jluneiika no TOCT 427.
Kownreitaep nis Bobl.
Yacsl.
IInuna.

CymmbHBIi anexTpomkad.

B.2 IloaroroBka 0Gpa3noB

Jns ompeneneHus KodhHIMEHTa AMHAMUYECKOHM BIArOMpPOBOJHOCTH
CTPOUTCIIBHBIX MaTCPHUAIOB U3TrOTOBIAIOT o6pasu51 Marcpuana B BUJC NMMPU3M BEBI-
cotoit ot 100 mo 250 mm, pasmepamu monepedHoro ceuenus 50x50 Mmm. BokoBbie
rpaHd 00pa3loB BIATOM3ONMPYIOT (HAmpuMep, mapaduHOM WIIH CHITHKOHOBBIM
repmeTukoM). OOpasusl B3BEIMIUBAOT ¢ TOUHOCTHIO 70 0,01 r, onpeaendior mio-

maAab UX IONEPEUYHOI0 CCUCHUS. Uucno 06pa3u03 JIOJDKHO OBITH HE MEHEE TPEX.

B.3 IIpoBenenue ucnbITanmii

OO6pasipl MOMEIIAT B KOHTEHHEP ¢ BOJOH Tak, YToOBI HIDKHAS HEBJIAro-
H30JIIPOBaHHAd [PaHb CONPHMKAcANIach ¢ MOBEPXHOCTBIO BOABL. He momyckaercs
KacaHUe HWKHel rpanyu o0pasna JHa KoHTelHepa. Uepes BpeMs z o0pasibl paspe-
3al0T Ha 4acTH MO BBICOTE. ToNmpHA KaX/JOHW 4acTW OO/DKHA OBITH HE MEHEE
20 mM. MOMEHT BPEMEHH Z YCTAHABIMBAIOT MO PE3yJIbTaTaM aHaan3a KpUBOW Ka-
MHUJUISIPHOTO BCAChIBAHUS O MOMEHTA IIEPBOrO NEPEIOMa Ha HEl (IPH OTCYTCTBUHU
TiepesioMa — HpOou3BONBHO). Kavkyro dacTs 06pasiia B3BEIIMBAIOT C TOYHOCTHIO A0
0,01 r, 3aTeM BBICYIIMBAIOT A0 NOCTOSHHOM MACChl, B3BEIIHBAIOT M OMPEAEIAIOT

BIXXHOCTh KaXIOH yacTh. Maccy Kakioi 4actu oOpasiia CUMTAIOT NOCTOSHHOM,

15
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€CIH Pa3HOCTb MEXAY pe3yNbTaTaMH ABYX IOCIIEN0BATENBHBIX B3BELINBAHUN He
npessimaer 0,01 r.
Ilo pesynbraTaM MCHBITAHUS CTPOAT TpaduK pacrpeieneHns BIaKHOCTH 110

BBICOTE 00pa3IOB.

B.4 O0paboTka pe3yabTaToOB HCNBITAHUR

TTo monmy4eHHOMY pacTpeeNICHHIO BIKHOCTH IO BEICOTE 00pasna paccyw-
TBHIBAIOT NapaMeTpbl NEPEMEILECHMS JKUAKOM Blard B Matepuaie wy, k;, ks, a, no
KOTOPBIM  BBIYHCIIAOT 3HAYCHHUC KOB(I)(I)I/ILU/ICHTa [[I/IHaMI/I‘ICCKOfI BJIarorpo-
BOOHOCTH.

BraxxHOCTh MaTepHaia MpH MAaKCHMATbHOM KalMJULIPHOM YBIKHEHUN W,
OIpenensioT no rpaguky pacmpenencHus BIOKHOCTH. PekoMeHayeTcs mpu obpa-
60TKe pE3yJIbTAaTOB UCIBITAHUS IIOJIB30BAThCS BIAKHOCTHIO W, U3MEPAEMON B
KI/KT WK B TIPOLIEHTAX K Macce CyX0ro Marepuaia.

Jlns pacuera mapamerpa k; pacCMaTpUBAOT HAuYallbHbINM y4acTOK rpaduka-
pacTpeieNieHus BIAKHOCTH MO BEICOTE 00pasma. BeIGHpaloT Touky ¢ HanGosbiei
KOODAMHATOM, B KOTOPO# BIKHOCTb MaTepHalia OTJAMYACTCA OT BIAKHOCTH MPH
MaKCHMAJIbHOM YBIIQKHEHUH o0pasna wy He Oojee yem Ha 5 %. KoopauHary yka-

3aHHOM TOYKH 0003HAYAIOT Xyyin. [1apaMeTp k) PACCUMTHIBAIOT IO HOPMYITE

b= (B.1)

JUis pacuera napamerpa k, paccMaTpHBAIOT KOHEUYHBINH Y4acTOK KPHBOM
pacnpesneneHus BIaKHOCTH. KpuBas Ha 3TOM y4acTKe TMHEHHO SKCTPAnoNupyercs
MO JBYM TIOCICIHAM TOYKAM, BJIQXKHOCTh B KOTOPHIX OTIMYAECTCS OT HAYAILHOM,
JI0 TIepecedeHnst ¢ OChI0 KoopauHat. Koopauuara 3Toi TOUKH 0003HAYAETCH Xpax.

TTapameTp k, paccUMTHIBAIOT MO Gopmyrie

ky = \’/nf . (BZ)

ln(l~%]=a-ln[%]. (B.3)
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9KCHepI/lMCHTaJ'[BHHe TOYKH HAHOCAT HaA MJIOCKOCTb B KOOpAHHATAX

ln(l—l], ln[i] U aniopoOKCUMUPYIOT NPIMOM, NPOXOAAIEd uepe3 Hayaino
W, X

0 max
KOOpIMHAT. YTJOBONW KO3(pQUIMEHT yKa3aHHON NPsSMOU SBISETCA 3HAYCHUEM
mapaMeTpa d.

3HaueHne Ko3((pUIMeHTa AMHAMHYECKO!N BJIArOMPOBOJHOCTH BBIYHCIIAIOT

C y4€TOM BCCX MOapaMCTpPOB MNCPEMCIICHUS JKMAKOW BJIard B MaTcpuajic 110

(bopmye

1. 2
B = 1- 2 17["_1] -[1-2 1—(5J : B4

2(a+1) A

3a pe3yNBTaT UCHBITaH!s IPUHUMAIOT CpelHeapudMeTyecKoe 3HaYeHHE

PE3yIBTaTOB HCIBITAHMS TPEX 00Pa3IIoB.
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Ipunoxenne I
(cmpaBo4HOE)

ITIpumep pacyera TeMOEpaTypHO-BJIAKHOCTHOIO PeXKHUMA
orpakaampnieii KOHCTPYKIIMH [0 MaTeMaTHYecKoii Moaean

B HacrosmieM NpHIOKEHUM IMPUBEJACH NpPUMEpP pacueTa TeMIepaTypHO-
BITQYKHOCTHOTO PEXKMMA OTPKTAIOMEH KOHCTPYKIMH SKHJIOTO 3JaHMS TT0 MaTeMa-
TUYECKOW MOJIETM, TPUBEICHHON B HACTOSALIEM CTaHAApTE.

ITpumep npuBeaeH A KIUMATHUECKUX yCiioBui I. Mockssl. [IpuHsTo, 4T0
TEMIEparypa U OTHOCUTENIbHASL BIAXKHOCTh BO3/lyXa BHYTPH 3aHUS OCTAOTCS IO~
CTOSTHHBIMH B TeucHue rozia u pasust 20 °C # 55 % COOTBETCTBEHHO.

Onucanue orpakaaronieii KOHCTPYKIMM M XapaKTEpUCTHK MaTepUalioB, He-
00X0aMMBIX /Ul pacyeTa, npuBesicHO B Tabnuue 1.1, M3otepMbl copOuym ucnomnb-
3yEeMBIX MAaTEpPHAJIOB MPUBE/EHHI B TaOmne 7.2.

Ta6nuumal.l - Omucanne orpaxaarome KOHCTPYKIAH H XapaKTEPUCTHKH MaTepHa-
J0B

Cocras cTeHsl u3- | TommuHa IMnor- Kospdumment te- | Kospduumenr
HYTPH HapyKy CIOSL §, M | HOCTH Ma- | IUIOIPOBOJHOCTH | MApONPOHHLIAE-
TepUana | IPH YCIOBHIX 3KC- MOCTH
Po, KI/M mryatammd A u B |, mr/(m-u-Ila)
A, Br/m°C
A b
rykaTypka no ra-
300eTOHY 0,02 1550 0,76 0,93 0,05

I'a300eTOH MapKH 1o
CPeAHEH MIOTHOCTH

D400 0,3 450 0,14 0,15 0,135
[enomommeTipon 0,1 40 0,041 | 0,05 0,05
IlemenTHO-TICCUAHAS

OITYKATypKa 0,01 1550 0,76 0,93 0,09
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Tab6muma .2 — M30TepMBI cCOpOLIM MaTepHATIOB KOHCTPYKIIHH

Hammenosa- | CopOumonnas BIaxHOCTb, % Mo Macce, npu Temneparype (20 +2) °C u
HHE MaTepHa- OTHOCHTEJIBHOM BJIAKHOCTH BO3yXa, %

a 10 20 30 40 50 60 70 80 90 97

ITykarypka
1o Ta300€eT0-
HY 0,1 0,2 0,3 (032047 062 | 1,01 | 1,41 | 2,46 | 4,38

I"azo00eToH

MapKe mno
CpeIHEH MmIo- 0,80
THocTH D400 | 0,1 02 [025(033 | 04 | 043 5 1,18 | 2,19 | 5,34

INenononu-
CTHPOJI 0,2 0,3 0,7 1,0 1,2 1,4 1,6 1,8 2,0 2,6

IlemenTHoO-
mecyaHas
IITyKaTypKa 0,5 0,9 1,1 1,3 1,5 1,8 2,1 2,7 3,2 4,0

B Tabmune .3 npuBeaeHbl TeMIepaTypa ¥ OTHOCUTENIbHAS BIAKHOCTH BO3-
JyxXa Ha Ha49aJI0 MEcs1a, PACCUMTAHHBIEC MO JAHHBIM, TPUBEICHHBIM B [2].

Tab6nunal.3—Temneparypa u OTHOCHTENbHAS BIAKHOCT BO3yXa

Mecsn I i 111 v \Y VI VII | VIII IX X XI XII
Temnepatypa,
°C —875 | 9,7 |-6,75 [ 0,05 | 8,15 | 13,95 [ 17,05 | 172 | 135 [75 1,2 | 4,6
OTtHOCHTEIbHAS
BJIKHOCTD BO3-
ayxa, % 845 | 825 [ 795 [ 72 62 58,5 61 65,5 [ 70,5 | 75,5 | 80 | 835

Koadduimentsl TemIooT1aul BHYTPEHHEH M HAPY>KHOH MOBEPXHOCTEH Or-
pakparoiieii KOHCTPYKLUMH MOCTOSHHBI B TE€UYCHWE I0JAa U MPHHATHL PaBHBIMH
8,7 Bt/ (M*°C) u 23 Bt/ (M>°C) COOTBETCTBEHHO.

Pesynbrarsl pacyera nmpeacTaBieHbl Ha pucyHKe I°.1 B BuAe pacnpeneneHus
BIKHOCTH BHYTPY KOHCTPYKILUHM IIOCJE TPEX JIeT 3KCIUTyaTaluH 3JaHus, IpHUBe-

JIEHHBIE Ha Hayano ¢eBpais (Mecsa HanboJIbIIEr0 BIarOHAKOTIICHHS).
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%no macce

BnaxHocTb W,

PucyHok I". 1 - PacnpefeneHvie BNaXXHOCTU BHYTPU KOHCTPYKLUK
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Butaunorpadus
[1] CIT131.13330.2012 «CHuIT 23-01-99* CtpoutenbHas KIMMaTOIOTH
[2] CI150.13330.2012 «CHulI 23-02—2003 TenyoBas 3aniura 3qaHHii»
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