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NPEANCIIOBHE

OKOHOMHS TONJIMBHO-HEPTeTHYECKHX PECypcoB MMCET BaKHOe HapoaHo-
xo3gficTBeHHOoe 3HaueHHe. B Hame#l cTpaHe, Tak e Kak B MPOMLIUDIEHHO
Pa3BMTBIX CTPaHaX MHpP3, H3a OTOMJICHHE M BEHTWIALMIO 30aHU#l pa3siMuHOro
Ha3HaueHWA pacxopyerca no 30% BceX TONNMBHO-3HEPIeTHYECKHX PECYPCOB.
[ToTepw Tensa 3MaHUAMM B 3HAYHTENHHOMH CTeNeHH ONpPENENKIOTCH TEIUIO3aLIMT-
HBIMH KaYecTBaMH OTPaKAAINHX KOHCTPYKUHMA, KOTOphie B CBOK ouepenhb
CYHIECTBEHHO 3aBHCAT OT BJIAXHOCTHOFO COCTOSHMS MAaTEPHANIOB KOHCTPYK-
uumit. HopbillleHHass BJIAXKHOCTH MaTepHala HApY)KHEIX CTEH M NOKPBLITHI NPUBO-
IHT K CHH)XCHMIO HX TelNO3ALIMTHHIX KAYECTB H YBEIHYEHMIO TeIUIONOoTeph.
Kpome ToOro, nepeyBliakHeHHE OrpaX/ICHHH MOXeT NPHBECTH K OTCIOEHHIO
OGJTHIOBOYHEIX CiIO€B, HX Pa3pPYUICHHIO H COKpALeHHIO CPOKOB cNyXG6bi. [lo-
3TOMY B Ipollecce MPOEKTHPOBAHNA OrPaXAIOIMX KOHCTPYKIMHA 3MaHH#i Hau-
6onee BaXKHBLIM SABJIAETCA BONPOC IPOTHO3HPOBAHMS TeMIEPATyPHO-BIIaX-
HOCTHOT'O COCTOSIHHA B 3KCIUTY 4TallMOHHLIX YCIIOBHAX.

IIpotiecc HECTAHOKAPHOTO TEIUIOBJIArONEPEHOCA, MEXAHHIM TiepeMelleHUs
BIaTH B MaTepHanax OrpaxaalilMX KOHCTpYKuMi 3narmuit o6y ciioBfeHb! Cnox-
HOCTBI0O KOMIUIEKCa ABNeHNR, 2 H3yUeHHEe HX ABNAETCA Ype3BLIYaltHO TpyAHOH
npobnemoft.

HayueHuio PHIMUECKHX OCHOB B3aUMONIEHCTBHA BIIarH ¢ MaTepPHATIAMM Pa3-
nHuHO#t GHINKO-XMMHYeCKOH NIPHPONEI H TEIUIOMACCONEPEHOCa B AHCAEPCHBIX
cpenax nocBaieHs! pyHuameHTanpible paGornl [1.A. PeGunnepa u A.B. JIn-
KoBa.

Pa3BuTHEM HX MCCIleROBaHMH MPHMEHHTENLHO K CTPOHTENLHBIM MaTepHa-
7IaM OTrpaXNAOLMX KOHCTPY KuMi 3fanult asunuck paborbl TAKHX YHYEeHbIX, KaK
P.E. Bpuwmuar, K.®. ®oxu, ®.B. Yuikos, O.E. Bnacos, B.H. Borocnosckuit,
AlY. OpaHuyk o Op.

CnoxHOCTE MaTeMaTHYECKOTO OIMMMCaHMA IIPOUECCOB BJIArOfiepeHoca B Or-
pOXDAIOUMX KOHCTPYKLMAX, OOYCNOBNIEHHas CIIOKHOCTRIO camoro d¢usnve-
CKOTO ABJICHHA (NIePeMeHHOCTh TPaHMYHBIX YCJIOBHH, MHOrocJoffHOCTH oOr-
PaKICHHH, pe3KO BBIPAKEHHAd HEH3OTEPMHYHOCTE ¥ HeCTauHMOHapHOCTh,
H3IMCHEHHE arperarHoro COCTOSHMA BRarH, HeNHHEHHOCTh pPacyeTHRIX XapaKTe-
PHCTHK H T.&.), IPHBOOMT K IPOMO3NKOCTH PACYETOB, IO3TOMY HCHOJIB30BA-
HMe CO32HHBIX METOHOB BEChMA 3aTpY AHHTENMbHO Ge3 pHMeHeHHA JBM.

Pa3paGoraHbl MpOrpaMMhbl AJiA pacueTop Ha IBM BNaOXHOCTHOIO pEXHMA
OrpaKOADIIMX KOHCTPYKIMHA 3gaHufl. C yueToM COBpeMeHHBIX Npe/iCTABNICHHH
o (hH3HYeCKHX Tpoueccax BJaronepeHoca paspabaTsiBaloTcs, a TAKXKe MpeIo-
>KeHEI HOBBIE H YCOBEpLIEHCTBOBAHbI CylUecTBYIOUHe METOAHKH ONpenesIcHUS
PacyYeTHLIX XaPAKTEPHCTHK CTPORTENLHBIX MATEPHANIOB IIPH MOJNIOXKHTENBHBIX H
OTPHUATENLHLIX TeMmneparypaX. HccnemoBaHsl M MOJIyMeHbl YHC/IeHHRIC 3Hade-
HHMA pPacyYeTHBIX BADKHOCTHBIX XapaKTEpPUCTHK IS HanGoliee pacmpocTpaHeH-
HBIX CTPOMTeNnbHHIX MatepuanonB. Hccnenyercs ¢a3oBmiff cocTaB BJIArK B
CTPOMTENBHBIX MaTepHaslaX. COBepUICHCTBYIOTCA NPOrPAMMBI pAacUeTOB Ha
3BM BNIaXXHOCTHOTO PeXHMa OTPOKIAIOIMX KOHCTPY KUMH.

B Hactosmem PykoBoacTBe H3N0XKeHbI IBa MeTO/la pacteTa BJIAXHOCTHOTO
PEXHMA OrpaXaaoIMX KOHCTPY KIUMHA :

MHOTO(PaKTOPHBEI MeTON pacdeTa;

yCOBepIlIeHCTBOBaHHLIA METON, NOCNIEI0BATENLHOTO YBIIAXHEHHA.

B ofGoux Meromax ypaBHEHMSA TeIIOBJIATONEPEHOCA PELIATCH UYHMCJIEHHO
KOHEYHO-Pa3HOCTHBIM crniocoGoMm. Pacuetn! mposopsaTca Ha IBM no pa3pa6o-
TaHHLIM NMpOrpaMMamM.

Hcnonp3oBaHHe NepBOro, ZOCTATOYHO CJIOXHOTO METONA pacyeTa BIIAKHOCT-
HOT'O COCTOAHHMA MAaTEPHAJIOB OTpaXJAlIUMX KOHCTPYKUMH HaeT BO3MOXHOCTh
ONpefeNnATh ABYXMepHbIC BIIAXHOCTHLIE NONA, HANpUMep, B 30He CTEHOBBIX
COCOMHEHHA NaHesnefl, BI2XHOCTHOE COCTOSHHE MaTepHAJIOB OI'PaXIICHHIt C BeH-
THIMPYEMBIMH Npocnoftkamu. KpoMe Toro, IpH pacueTe yUMTRIBACTCS KONYe-
CTBO 3aMep3ilielf BJIATH B NOPax MaTepHana. JKCIepHMEHTAbHLIE METONHKH
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onpeneneHUA XapaKTEPUCTUK BJIAronepeHoca MaTepnanoB, Tpebylommxca ws
MPOBEJICHUS PacyeTOB MO 3TOMY METORY, B Hacrosliee BpeMs He JIOCTATOYHO
pa3paboranbi. JloaTOMy pacueTHhle XapaKTePHMCTHKM CTPOMTENLHBIX MaTepHa-
JIOB NPHHATEI Ha OCHOBAHHH COOTBETCTBYWIUEH 06paboTkH HMeOLLMXCA OaH-
HBIX M B NocnenyoleM 6yyT yTouHeHb! H OTKOPPEKTHPOBAHEI.

YcoBepLUEHCTBOBAHHBIH METOHA NOCNEAO0BATENIBHOrO YBIaXHeHus anpoGu-
POBaH K JaeT BO3MOXHOCTh C JOCTaTOUYHOH A1 MPaKTHKH TOUYHOCTHIO HCCIIETO-
BaThk BIIAXHOCTHOE COCTOSSHHE MaTepHaioB KOHCTpYKUHH. Kpome toro, oH
TIO3BOJIAET YYHTHIBATh CJIOH NAapOH3OJNIALMH, PACNONIOKEHHbIE BHYTPH OTpaX-
OEHHA, a TaKXKe 3aBUCHMMOCTH XapaKTEPHCTHK BJIATONEpeHOCa MaTepHasioB OT
Hx BnaxHocrH. [Iporpamma ans IBM paspaboraHa TombKO 1A pellleHHs Of-
HOMEPHEIX 3aJia4 N0 pachpefeleHHI0 BIaXHOCTH B orpaxaeHud. OnHaKo 3THM
METOAOM NPUHIUHNIHMANIBHO BO3IMOXHO PACCYMTBIBATH OBYXMEPHbIE BJIAXHOCT-
HbI€ ITOJIA. "CXO]IHBIB JaHHBIC, HCOGXOJIHMBIG 71 pacyeToB, HMEIOT Y€TKO OIl-
peneneHHbIA ¢ushnyeckuil cMbicn. HakoluieHO 3HaUMTeNbHOEe KONHYECTBO IKC-
TNIEPUMCHTANILHBIX BIIAKHOCTHBIX XapaKTEPUCTHK CTPOMTENILHBIX MAaTepHAIOB,
0600611eHHe KOTOPBIX MO3BOJMIIO COCTABHTh TaG/MubI pacueTHBIX XapaKTepHC-
THK, NPEACTABNICHHBIX B INPHIIOXCHHHA. Bonsiioe BHUManne NpH COCTABIICHHH
nporpamMmbl asia IBM 66110 yoeneHo yOooGcTBY 3agaHHA HCXOMHBIX [aHHBIX.

Pacyer BN2OXHOCTHOIO COCTOSHHA DPEAIBHBIX KOHCTPYKTHBHBIX pPCLUCHHIH
CTeH H NOKPLITHI MPOU3IBOANUTCA C YYETOM YCIOBHIM 3KCIUTyaTanuu 3gaHuil. B
NpuMepax pacdyeTa NPUBOOMTCS IOCHACOOBATENIBHOCTS BLINOJIHEHHSA ONEpauui
TIOAT'OTOBKH HCXOMHLIX Q3aHHLIX B COOTBETCTBHH CO CTPYKTypoit pa3paboraH-
Heix nporpamm. IlpumeHeHre MHOroaKTOPHOrO METOAA PACCMOTPEHO B pa3-
nenax 9-11, B pasgenax 12, 13 nokasaHo HCNOIb30BaHKE METO/A OCIICAOBA-
TeJIBHOTO YBJIAXHCHUSA,

Hacrosniee PyxoBoacTBo ABNAETCH NEPBOM MOMLITKON pa3paboTKn HHXe-
HEPHOro MeTO/Ia peIleHHs 3aJauM TelUIOBJIaronepeHoca ¢ y4eTOM BJIHTHUA
pasnuuHbix ¢akropoB. HUHU cTpoutensHoit ¢pu3uKH 3apaHee Bripaxkaet Gnaro-
OapHOCTh CHELHANIHCTaM H OpraHH3alMsaM, KoTophle GymyT HCIOJBL30BaTh
Hactosiiiee PykoBoacTBO, CHENAIOT 3aMeYaHHUA H BHECYT IIPEMIIOKEHMA MO ero
YTy YLIEHHIO.

PaGora BrinomieHa B HUUC® TI'occrpos CCCP (kaHOuparsr TeXH. HayK
B.M. JlykesaHos, B.P. XneBuyk, uixkeneps! B.I'. I'arapus, B.A. MoryToB).

OTBeTCTBEHHBIN peflakTOp KaHL. TeXH. Hayk B.P. Xnesuyk.



1. MATEMATHYECKOE OITUCAHHE NNPOLECCOB
TEIJTIOBIATOIEPEHOCA B OIPAXKAAIONHX
KOHCTPYKUHAX 3JAHHA

1.1. HecraunoHapHbI#l TEIUIOBNIArollepeHOC B MATEPHATAX OrPAXMAOLIMX
KOHCTPYKUMH B MHOro¢pakTOPHOM MeTOIe BKITIOYACT COBMECTHBIH MepeHoc
TEeWIa ¥ BJard. TelwomepeHOC Yepe3 OrpaXIaloly0 KOHCTpYKuMio o6ycrnos-
JIeH TEIUTONPOBOJHOCTHIO 33 CUeT IpajueHTa TeMieparyp, punsrpaumet Bo3ny-
Xa Yepe3 NOpLI MaTepHaia, HCTOYHHKAMM TellIa 3a cYeT (ha30BLIX MepexonoB
BIAru.

IIpouecc Bnaromepenauy B BHAE Napa M XMAKOCTH Yepe3 OrpaXIAIOLLYI0
KOHCTpYKIMIo o6ycnosned muddysnet BoasHoro napa, ¢punsrpanyeit Biaax-
HOIO BO3MyXa, a TAKOKe NepeMellleHHeM BJIarM B skHakol ¢a3se Bnaronposon-
HOCTBIO TIpH rpafHeHTe BIIarocolep>aHHs MaTepHallOB H TepMOBIATONPOBOL-
HOCTBIO IIpH IPajiHEHTE TeMIEPaTyp.

Martemaruyecky 3a7aui onpeleNieHHs BJIaXXHOCTHOTO COCTOSHMSA OTPa3Iaio-
WMX KOHCTPYKIWMH 3naHult orMceIBaloTcA cuctemolt AnddepeHumanbHbIX YpaB-
HeHHH B YaCTHRIX NPON3BOIHBIX.

1.2. TemnepatypHoe nose orpaxpaioirelf KOHCTPYKUMH ONpefesnaerca u3
pewieHMs huddepeHanbHOrO YpaBHeHHA :

(cog+10c4up +10C, u, +10 17, ﬁ‘: ;b)g;t =div(alut) vt +iwcp

Eplup) .
VL ralv[D()V(EP(ug) + —7;6—c(u) VA Jran,
- B\
X=1 npu t<tz; x=0npu t >»ty.
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1.3. BrnaxxHOCTHOe COCTOAHHE OTPaKACHUA OIpeHe/sIeTCA M3 CIICAYIOLIEro
YPaBHEHHA :

703‘# div[10K(ugt) 7 ug + Ky (ug,t)Pt+D(u) v(Eqp (ug)

Ecp(up) .
"'—pA—— i(u) VPA] V)

rue t — Temmepatypa, °C
ta  — TeMIepaTypa Hayalia 3aMep3aHHs BOAbI B CTPOMTEIILHOM
Matepuane, °C;
AlU,t) — xo3(pPUIMEHT TEIUIONPOBOOHOCTH MaTepHaa, By (mM-°C)
7 — IJIOTHOCTb M2TEpHarna B CYXOM COCTOSTHHH, KI'/M7;
U=UR+Uy — NONHOe BIIATOCOlEPXaHKe MaTepHana, % 1o obbemy;

ug —~ KOJIHUECTBO BJIaTM B MarepHajie B xuaxod dase, % no
o6bemy;

iy — cofepxxaHKe nba, % Ho oGbeMy;

Co — yHenbHAA TEMIOEMKOCTH MATEPHAIa B CYXOM COCTOSHHH,
kIDx/ (xr- °C) ;

C4  — yHenbHad TEMNOEMKOCTS BOAbI, KIDK/ (ikr- ©C) ;

Cp — yOenbHas TeMI0eMKOCTh nbaa, KIDk/ (kr-9C) ;

T — Bpem1, C;

K(ug,t) — x03bdUIMENT BIArONPOBOHOCTH, m2/c;
K¢ (ug.t) — KO3bGUIMEHT TEPMOBIIATOIPOBOLHOCTH, KT/ (M- ¢ -OC) ;
£ ~ UapuHANEHOe  JaBJicHHe HAChIEHHOTO BOAAHOrO Napa,
rfla;



@ (Ug) — oTHOCHTENBHASA BJAXHOCTE BO3AYXa B IOPax MarepHana;

D(u) - xo3pduuuent andPys3nd BOOAHOTO Napa B MOpax MaTe-
puana, krf (M- Ia-c);

{(u) - xosdduuuenT GUILTPAIMK BO3AYXa Yepe3 NCPLI MaTepHa-
na, kr/ (Ila-Mm.c);

Pa ~ AaBJieHHe BO3AYXa B NOpax Marepuaina, rila;
cp — yZHeJibHaA TEIUI0eMKOCTh BO3Ayxa, kIx/ (kr-2C);
ry — yAenbHadA TeIUIOTa NapooGpasosanus, KIDk/Kr;
rs — yhenmsHag TemwnoTa ¢a3oBoro nepexofa BOOBIIBLAR,
KkIx/xr;
. = 9 9 -4
divAz5 Aytz Aytas Az — nudbepeHIManbHELL ONepaTop “IHBepreH-
- _’Bx oy"Yy oz
A- npouanomnm BEKTOP;
VB 83 42 + k 3‘§ ~ nuddepeHEHANBHbI onepaTop “Habna”;
- npouan :gﬂu cxandpHast GyHKUMA.

Temnepa'rypa Havana 3amep3anusd (€3 ) W KonuvecTBO nbga ( L; )
oNpenensdioTcs U3 IMIHPHIECKOr'0 COOTHOUIECHHS

Up= u-ug = u-[atu—a—ﬁ‘tl'b I

3)

nu udeckie xoabduupeHTH B dopmyne (3) mpuseneHnl B mpun. 1.
CIIOBHA CONMPSDKCHHA HA TPaHMIE pa3jiMUHBIX MATepHajioB MPHHHUMA-

xo-rcx a BHJE:
tlx-0 =tlxso 3 @)

N(us8)-usplx-0 = usglysp » ®)

roe U4y B — BnarocojepXaHue OQHOro Matepraina, % no oGsemy;
Uy g — BIUArOCOAEpXaHHE ApYroro {KOHTAKTHPYOLIETOCA C MEPBLIM)
MaTepuana, % no o6remy.
OyHKLmu (u1 5) NpUBENEHE! B NPHIIOKeHuH 2.

1.5. I'panuuble YCJIOBHA Ha NMOBEPXHOCTH OFPaXKOAIOUIMX KOHCTPYKIMH
NIPHHATHI B BHJE:

(@-7A)=oy(tg-tn); (3]
(/7 = am(Pg-Pa), Q)
rpe 7 - €IUHHYHbIH BEKTOp BHEIHEH HOPMAIM K MOBEPXHOCTH KOHCTPYK-

IHH;
tg§ - Temneparypa Bo3ayxa, °C;
tn — TemIeparypa MOBePXHOCTH OFpaKHaolielt KOHCTPYKuHH, °C;
P8 — napimansHoe JaBjieHHe BOMAHOTO [1apa B BO3/YyXe, rila;
Ppn — napuManbHOe NaBJ/ieHHe BOOMHOIrO Mapa Bo3jyXa Ha MOBEPXHOCTH
orpaxpaiollet KOHcTpy Kumy, rila;
ot — koapdulHeHT z'rennooma'm TIOBEPXHOCTH Orpaxaaloliel KOHCT-
pyxuun, Br/ (M
o — KoahduiHeHT nnaroo6meu£ MOBEPXHOCTH OTpAXAAIOIEH KOHCT-
PYKUHH C Boanyxoil Kr/(m4-Ia-c);
? — NOTOK Temna, Br/m
— NOTOK BNarH, Kr/ (M2 c).
IIpumeyanue.
BnaxHOCTHOE COCTOAHHE OTPAXAECHHA C BEHTHIMPYeMOR BO3AYILHOK Mpo-
cnom(czm BBIYHCIIAETCH C HCIONL3OBaHHEM COOTHOLIEHHH, NpHBeACHHBIX B
mpMn



2. DOPMY JIMPOBKA IMPOUECCA BJIATONEPEHOCA
NPH PACYETE METOJIOM NOCHENOBATEJIIBHOI'O
YBJIAXKHEHHNA

2.1, IlpH pelleHuH HHXeHEepHBIX 3afay IO OlLlEHKe BIIAXXHOCTHOT'O peXHMa
OTPaKJAOLIHX KOHCTPYKIUMH pacyeT B COOTBETCTBMM C CHCTEMOH ypaBHEHHit
(1), (2) ¥ yueToM BCex dpakTOpOB He BCEITIA BO3MOXEH.

Brmnauue ¢a3zoBbIX NpeBpalleHHi Brard Ha obLui TeIUIOBNAarofnepeHoc B
OrpaXXJafoNHX KOHCTPYKIUMAX M3YyUeHO HeAOCTATOYHO IOJHO, NpH 3TOM Clle-
AyeT ¥MeTh B BHAY, YTO MEPHOIMYECKOE 3aMep3aHHe M OTTaMBaHKe B/Iary Ipo-
HCXOIMUT B HAPYXXHOM CJio€ OTpaXIeHMs B IOCTaTOMHO KPYNHBEIX MOpax Ma-
Tepuana. Kak npaBuno, HapyXHsie CTeHR COBPEMEHHBIX 3[aHHN, 33 UCKITIOYE-
HMEM C¢TLIKOB MaHeleH, BO3AYXOHENPOHHIAEMEL, 109TOMY QHIILTPAlHEH BIIaX-
HOT'O BO3YXa Yepe3 orpaxaeHHe MOXHO nmpeHebpeus. B obuiem nponecce Bna-
rofiepeHoca BJIMSHHE TEPMOBIATONPOBONHOCTH MPH CYILIECTBYIOUMX B Or'pax-
NAOUIMX KOHCTPYKUMAX rpafMeHTaX TeMmIepaTyp HezHauuTensHo. [lostomy B
GONBLUIMHCTBE CHydYaeB [ IPaKEAHCKHX H MPOMBIULIEHHLIX 3[aHu#t ¢ HOp-
MAIBHLIM M BJIRKHBEIM peXHMaMM 3KCINYyaTaluuH, BO3BOAUMBIX B palOoHaX
BHE 3KCTPEMANTBHBIX KITHMATHYECKHX YCHOBHil, MOXHO He yUMTHIBaTBH Bbille-
yKazaHHble (aKTOphl M pellaTh NPaKTHYECKHE 3aJIayd IO YIpOLIeHHOR MeTo-
muke. Ecmu npeneGpews dumbTpaivelt Bo3nyxa, rerwioroft $a3oBbiX IpeBpa-
IIeHHii H TEPMOBJIIArONPOBOSHOCTHIO, MaTeMaruyeckasd MOCTaHOBKA 3aJa4M 10
olieHKe BIAXKHOCTHOrO COCTOAHMA OrPaXOalolUX KOHCTPYKHMH 3HAUMTENBHO
ynpouiaercs.

2.2. TemnepaTypHOe IIOTi¢ IJI OIHOMepHOM HccneAyemolt obnacru ompe-
Iiensgercs cNefyoUMM ypaBHeHHEM

3 at 7°_
w[aw g | =0 ®
2.3. BiraXXHOCTHOE COCTOSIHNE OMNpENeNsercsa U3 COOTHOLHCHHA
dw _ 3 qw (E-@(w)q.
0% 5% g B o A T ] ©)
W= T u , (10)
IOe w - BJIAarocofepxalue Matepuana, % 1o Macce;
M - K03(pdHUMEHT NapoNpOHHUAHHA CTPOMTE/ILHOIO MATEpMana,
r/(m-u-Tla);
Plw) - x/coaq)@;‘)n)uem BJIATONPOBOHOCTH CTPOMTENIBHOIO MaTephana,
rf(M-4-%);

(W) — OTHOCHTENBHAA BIIDKHOCTH BO3MYXa, ABIAKIIAACH GyHKUHeH
cOpOUHORHOTO BNIArOCOAEPKAHHA.

YpapHenne (8) xapakTepH3yeT CTallMOHapHOe pacHperelieHue TeMmeparty-
PEI LIS ONIpEAEIICHHOr0 BpeMEHHOT0 HHTepBana (9).

B nepo#t yacTH ypapHeHHA (9) 3aIMCaHO H3MeHeHHe BIaroCcoepiKaHuA pac-
CMaTpHBAaeMOTO 37leMeHTa 00heMa KOHCTPYKIHH, NlepBoe cnaraemoe NpaBoi
YACTH ITOTO YPABHEHHA XapaKTepH3yeT H3MeHeHHe MOTOKa Riard B XKHOKOHK
¢asze, npuueM B oGnacTH COpOLUHORHOTO BIArOCOAEPXAHHA KOIPPHUHCHT
BIIaroNpoOBOOHOCTH NPHHHUMAETCA PaBHRIM HYJIO, BTOpOe cllaraeMoe — H3Me-
HEHHe [I0TOKa BNary B napooGpa3soit daze.

Ipanvunble ycsioBHA IpH PelLeHAH YpaBHeHHS aHANOTHYHBI COOTHOLIEHUIO
(6), nnA omHOMEpPHON 3aay¥ OHH MMEIOT BHI:

Y Hapy»XHo# NOBEPXHOCTH P

2 =y (tun-tw) an

y BHYTpeHHell TOBEPXHOCTH 3t
‘Razdﬂ(tdn'tﬁ)a 12)
roe A — K03 dHUMEHT TeMIONPOBORHOCTH MaTepHanos, Bt/ (M-©0C) ;



oly,of — KOo3(QPHIMEHTH TEIUIOOTHAYH HapyXKHOK M BHYIpeHHelt mo-
BepXHOCTelt orpaxkaaneit KoHcTpyKumu, Bt/ (M<-0C) ;
t Hfhtﬂn — TeMNeparyphl HapyXHOH M BHYTPeHHeH noBepXxHocTed or-
paxpaoltiet KOHCTpY KuuH, °C;
Tyt § — TeMmlepaTypsl Bo3dyxa y HapyXHOR M BHyTpeHHel MmoBepx-
HOCTelt orpakpamoLie# KoHCTpykuny, °C.
2.4. Iina copbuvoHHo#t 06yacTH ypaBHeHHs (2) MOXeT GBITh MpeoGpa3oBa-

eHue:
HO B creflylomee YPABReRE: g, de _ 3 ﬂ) (13)
Et az = 8 (ﬂ ax’?

TOe € — yDDYTocTh BOOAHLIX IIapOB B Nlopax MaTepuana, Ila;
— MaKCHMANIEHas YIPYToCTh ngwumx napos, Ila;
¥ — IWIOTHOCTH MaTepHana, Kr/m>;
£0 — ylensHasA OTHOCHTENLHAA apOeMKOCTh, I'/KT;
™ — KO3(pULHMEHT MapONPOHHULAeMOCTH, If (M. 4.Ila) ;
i - BpeMeHHasd KOOpAWHATA, 4;
X — NpoCTPAaHCTBEHHAs KOOPOHHATA, M.

YiOenbHasa OTHOCHTEbHAA NAPOEMKOCTh 3aABHCHT OT OTHOCHTENIBHON BJIaXHO-
CTH BO3[lyXa B NOpax MarepHaia H onNpenenserca auddepeHupposaHueM n3o-
TepMBI copbnuu dw

§o = 1000 3—9- . (14)
TOE € — OTHOCUTENBHAA BJIAXHOCTh BO3AyXa B NIOpax MaTepuana, %;
« — BecoBasA COPGUMOHHAS BIKHOCTH MaTepHana, %.

2.5. [loTox Biary, BEIXOAMWMIt H3 KOHCTPYKIMH Yepe3 HapyXHYIO IIOBEpX-

HOCTb Ha MOMEHT BPEMEHH £ , ONpefleNaeTc BRpaXKeHHEM

. 7
Ju‘1)=m (eun(2)-84(2)), as)
roe Ryn — conpoTHBNeHHe NapONpPOHHIaH nﬁpyxmoﬁ MOBEPXHOCTH
orpaknanile#t KOHCTPY KIHM, M<- 4. Ia/r;

€un(Z)— ynpyrocts BOAAHLIX NapoB B MOpaX MaTepHana y Hapy>XKHOM
MOBEPXHOCTH Orpaxaaouleil KOHCTPYKUMH Ha MOMEHT Bpe-

melu z , [a;
8y (2) — ynpyrocrh BOOSHBIX NApOB B BO3AYXE Y HApyXHOMU MOBEpX-
rﬁocm orpaxpamolllet KOHCTPYKLKH Ka MOMEHT BpeMEHHU Z ,

a.
MoTok Bnary, BrixonAwmMins KOHCTPYKIMH Yepe3 BHYTPEHHIOK© MoBepx-
HOCTE Ha MOMEHT BPEMEHH X,  ONpPe[ENACTCA BhIpaKeHHeM

. 1
Jg'® =?ﬁ—;(eg,,(z) -egea)), (16)

rme  Rfn — conpoTHBNEHME NapONPOHMLIAHHIO BHYTpEHHelt NMOBEPXHOCTH
Orpaxgalolilel KOHCTpYKIMH, M4 u-T1a/r;
€8p(3)— yupyrocts BOISHbIX [1apoB B NMOpaX MaTepHala y BHYTpeHHed
nonepxﬁocm orpaxaapllefl KOHCTpYKUHKH Ha MOMEHT BpeMe-
HU Z , [la;
€g(2)— ynpyrocTb BOAAHLIX ITAPOB B BO3LYyXe ¥ BHYTpeHHel MOBEpXHO-
CTH OrpaXiamLiefl KOHCTPY KIIMH Ha MOMEHT Bpemenu # , [la.
2.6. Iorox Bnarw, MpoXomALIMIYEpes MApON3ONAUMOHHEN CNIOR Ha MoO-
MEHT BpeMeHH Z , OfpefeNnsaeTcs BhIpaKeHHeM

) 1
J(z)=-ﬁ;(e1(2)‘ e(2)), aan

e Rn - conporyBieHHe NAPOW3ONALMM MNAPOMIONSIMOHHOTO
cnos, m<. y-Tla/r;
€4(2), 8p(2) — YNPYrocTs BOAAHEIX NMapoB B MOpax MaTepHasa Mo pas-
Hbi¢ CTOPOHBI MApOM3ONALUMOHHOIO CNOA Ha MOMEHT
BpeMcHH Z , Ila.



2.7. B 30He copbumu Ha CTBIKE IBYX MaTepHaNoB NPHHUMAETCA HellpephIB-
HOCTB YNIPYTOCTH BOOAHLIX MAPOB B [Opax MaTepHaNIOB H HENPEPLIBHOCTH HO-
TOKa napoo6pasnoit Bnary.

Jinsa MHOTOCTIONHBIX KOHCTPYKIMA yCIIOBUA cONpPsKEHHS Ha PaHKLE CIIOSB
MaTepHAIOB UMEIOT CIICAYIOUMHi BIL:

1A cop6unoHHoMH o6nacTu Bnaroconepxanui

@ (Wly g = (W] 4,03 18)

oA cBepXcOpOIMOHHON 30HBI CKOPOCTH HAKOIMIEHHA JXHIKON Blarn B
CONPHKACAIOUHXCA MAaTepHaIaX NMPONOPLHOHANEHEI CpeJHeCY TOUHRIM CKOpOC-
TAM KaNWUBPHOTO BCaChIBAaHHA

1 3(3’1 w1) = _1 a(,z wz)lx*o, (19)
C, az Xx-0 Ca dz
mme Cy,C; — CPeIHECYTOUHBIE CKOPOCTH KallWUISPHOIO BCaCHIBAHHMA, CO-

OTBETCTBEHHO, IEPBOT'O M BTOPOTO MaTepHaJla.

Il p n Me uaHH e Moxer GhITh MPUHATO, YTO KOHIECHCAIIHOHHAS BJIAra Ha
CTBIKE JIBYX MATCpHAIOB paclpelefeTcsi KaK paBHOBECHas, B 3TOM cCiyvae
NpH¥HMAETCH, YTO B HEPBOM NPHOIIDKeHMM CKOPOCTH HAKOIUIEHHS XXMIOKON
BJIard B CONPHKACAIOLMXCA MaTePHANIaX NPONOPUHOHANBHEl H3MEHEHHAM pPasB-
HOBECHRIX COPOLMOHHEIX BJIAXHOCTEH IIpH H3MEHEHHH OTHOCHTENLHOM Brax-
HOCTH Bo3nyxa co 100% no 90%, T.e. .

100 80 )

ATwy) . 3wy _ 7y (wy -~ Wy
ET ° 9z Tz(wgoo- w290) .

B nn. 2.1-2.7 Merosi NOCNeNOBATENLHOIO YBIIAKHEHHS NI KPATKOCTH
copmyMpOBaH [ OHOMEPHO! 06NacTH, OFHAKO OH MOXET HCIOb30BATL-
CA 1A OLEHKHU BJIQKHOCTHOTO COCTOSHUA IBYXMepHOMH o6nacTu.

3. AJIFOPHTM PEWIEHHA CUCTEMbBI YPABHEHH}
TPH OGHENA MOCTAHOBKE 3AJAYH
TENNOBIIATONEPEHOCA

3.1. Ina cucrembl pudrbepeHmmansubIx ypasHenu#t (1), (2) cocraBneHa
CHCTEMAa CETOMHBIX ypaBHEHHH# ¢ MCHONBE30BaHHEM ABHO-HEABHOH cXeMbl Iipen-
cTaBieHusA. Omn6ka KOHEeYHO-Pa3HOCTHOH aNTIPOKCHMALMH DellIeHMS CHCTEMBI
o pPeHUMANLHEIX ypaBHeHul (1), (2) umMeeT mopamok 0(A‘t+h,’,’,,"), npu-
yem 1 <N € 2, Huke npHBeneHa HeABHasA GopMa NpeCTaBJIEHUA YpaBHEHHM]
(1), (2) png pByX NPOCTPaHCTBEHHLIX KOOPOMHAT:

tijoker = [140 (Wi g, tALj 3 +AL jeg +ALjg )] 7'
{2k +%’[Ai+§.‘i ties,j *ALG BTG AL j e L i jugt
AL+ 8oy (EPher *Bi-gnj (EDig,i*Bijegx  (20)
X(EQY, jur +8ij-g (EDijo1 ~(Bleg,j+Bl-3,i*+Bljeg+ 8% -3)x
%(E@);jJisr + % —Zf(ut',,i,k o1 Ui )Y
Uiyhor =] 1+3~f (Civgoj*Ci-g,5*Cisjes *Cij-3 VT s jit
+‘3f[cz'zf, J(UBdiv1,itCi-goj (Ugiog,j *Cijog (Ug)i jert

"'ciuf'% (ugli,j-1 "'Fi#k(..i (Efdi#f,j +FL'-§,J (59911-1,./' +Fl',jfg ®



(E(’)L,‘H-I l.l‘ (E‘P)LJ1 ( +%,J i-" +F",i*%
+

1
+F] ._,)(Egid ‘*_1_ 'ti*l,j.* G"'T’/ t‘-j,J :
~b; . 1 )%
G‘ 5"’ Gl,./"'% [N 5

G ,J+1 't’_ ) GLJ gf . (G“‘% J (21)
(Cl+1 "'Cl_I,J cld+ L./ 1)(UJ'“J)]k41}
A't —npemel-moi’l HHTEpBaN
(22)

Q2= 2.5[n, h,h; *phihjeg * Aghi g hjert Mallis h"]

Ay RgU-B hih; +
"____/——-—-—
Q= 025{[10q1(c,,u,,+cau’+x,c,,11 2 .k ]L ]

u-bz T
+[10n, (chup+caug+ xg Cog Tzt 15,222‘; ] i1 Pie1

ﬁzflau't’ll h:hig ¥
+[70Q3(c,,u,,+cu5+x3cgs'h+ ik ] 0 Mjet

u-by .
+[100, (caun + cpup)+ %4 Coy ¥u+ ﬁi?j P hie hi} » @3

Au 1. i +hj
Aisg.i =[_h:73 iE““’cpN’A]i:%j 2

1 hig+h;
1 p I i3 Rdy 24
'J E [hJ+o + 2L(U)CpA A i, t% 2 (24)

B dopmyne (24) mpuBeneHbl 3HAYEHRA YeThipeX KO3MPHIMEHTOB ¢ mepe-
MEHHEIMU MHIEKCAMH A;, o“ JiRi-4.ii Alsjs é iAi,j- 4. llepas napa xo3d-
HIHEHTOB OT/HuaeTcS of BTOpOR TONBKO MHOEKCAMH, NOITOMY B HANBHEH-
1lleM Hamucakue BTOpofi napsl K03 dHINEHTOB GyneT onyiueno, BTOPYIO Napy

MOXHO TIONYYUTb H3 IepBoft No aHANIOIHH ¢ Gopmynoft (24

A hjsg + hj .
Airgi= ‘uf;zz{u)cPAP‘]‘.u,j gt @5
D(u) L1 &t 7 i thy
fisgoi* [hag *2 21 BJisgo “5—55 26)
R 1) p] hive +hi .
Fiegs hi+d T2 Pa APafisgi —2 s @n
1
Biig,j 5 Fies ,J > BZ-%,J’ s FfFit,’..J ’ (28)
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TR 4 . . + ;
Cijsg=10 Klagh,j23 Piflyes *hios T3t ;"‘*’ L (29)

hj+o
oo Ketug)isg,i hithien 30)
2

Sitgii= —Frv 5
2 )xanohNjest
Qs = %[{7-"‘1 +£‘.1J‘ & ) X hihy +(7'°‘2+ﬂk) 2220 Jj"
By o By Yxunahier by | 1
+(1wgt 3k Yxsn3hisrhisr + (14 +ti,j.k) 4Maflier Ty Gl

B dopmymax (22), (23), (29) u (31) nopcrpoUlible HHIEKCH 1, 2, 3, 4
HMEIOT CMBICTI HOMEPOB CTPOHMTENIBHBIX MaTepHaJIOB, KOTOPhIC MOTYT CThIKO-
BaTeCA B TOUKe ¢ KoopamHatamu ( X; , §; ). HapHc. 1 npencraBneHa cxema
PACYCTHOM AUCHKH NPAMOYTOJIBHON CeTKH pa3GHCHHA.

SBHas ¢opma cucrembl ypaBHeHud (1), (2) peanu3yeTcA aHANOIHYHO.

3.2. [IlporpaMmma HamMcaHa Ha AIIFOPHTMHYECKOM A3kIKe - FORTRAN 1Y,
OnepaTMBHas naMATb, 3aHHMaeMas MporpaMmod BO BpeMs cUeTa, He IpeBbl-
maer 130 k6afit. MamuHHOEe BpeMs, HeoGXonMMOe 1A ONTOTOBKH K CYeTy
(c y4eToM BpeMeHH TPaHCISALMH NPOTPaMMmBl) , He pepniuaer 10 MuH. Bpems
cyera (g IBM, paboraomweit co ckopocrsio 1 Ollepanuit B CEKyHay) on-
HOMEpHO#t 3alauM Mo omperene-
HHIO TeMIIePaTypPHO-BIIAXHOCTHO-
ro COCTOAHHA KepaM3HToOeTOH-
Ho#t manenu (12 y3noBSHIX TOYECK
CeTKH pa3bueHus) 3fAaHuA,
SKCIIYaTHPYeMOr0 B  Te4cHHE 4 3
Tpex Jer (wlar Bo BPpPEMEHH

~ 1 cyT) HmeeT MOPAHOK
8 MuH.

Ly1 4 LY e LI+t

Puc. 1. Cxema pacHOIOXKEHHA
CEeTOMHBIX Y3NIOB IR pacdera 1 h, 0
remneparyper ( #;; ) U Baa-
roconepxanunsa ( U;,j ) anA

TOCKOro BAPHAHTA 38034d I-1,y
14— I
| 5 [ 6 L
_-"g 4
I 3% Poipman_npocraina urm-/g
| ' |
11'r— o 5 /6
npocaping - WIIPE: 12
Puc. 2. Cxema-muegxoeﬁ npencraB- : 1 : 2 ! i
NeHue MCCNIeNyeMOR obnacTu oA i
TpexcnodHOA naHenlu B oGIacTH 32 33 .7‘1 !
BEePTHKAILHOTO CTHIKA —5—
b7} 2
A 13
2
J' , , :
Puc. 3. Cxematuueckoe mnpen- Pl 1 1' -2
CTaBJIeHHe HccnenyemoR obnac- I — H §
TH IUIA TpeXcNOWHOM maHeNM ¢ 1 S I
nepdamu  (Tpexmepsas 06- HZJ'T-_—‘FZJ1 s
nacts) . MAS = 3, NT1PE=3. — —y
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JIMCTHHF NpOrpaMMBbl, HAIMCAHHLIA Ha fA3nike > FORTRAN 1Y”, npuse-
aeH B npun. 3. Ha puc. 2, 3 npuBeneHbl cxeMaTHUECKHE NPeICTaBJIEHHSA THIIOB
OTpaXALIMX KOHCTPY KUMH, pacCMaTpHBaeMBIX B lpelCTaB/IeHHON Iporpam-
Me pacueTa.

4. ONUCAHHE AJITOPUTMA PELIEHHUA CUCTEMBI
YPABHEHHH B METO/E NOC/IEAOBATE/IBHOTO
YBJIAXKHEHHA

4.1. YpasHenns (9) n (13) c yyerom ycnosu#t (15)—(19) pewalorca 8
KOHEUHBIX PasHOCTAX IO SBHOH cxeme. IInfg 3TOro orpaxjaouias KOHCTPYK-
uus pasbusaerca Ha N PACYETHBIX CJIOeB. 3aNal0TCA HaYyaNbHbIE YC/IOBHA.
Peluenus ypasuennit (9) H (13) HaxoOsTCA MO3TANMHO UIA MOCHENOBATEILHBIX
3HaueHuit BpeMeHH C PacYeTHBIM BpeMeHHbIM maroM A Z p. PacueTHblit Bpe-
MEHHOfl 1ar He KOJDKEH NPCBRIIATE MAKCHMANbHO JONYCTHMOrO BPEMEHHOIo
mara AZmax ¥ BLIOGHpaeTCH N1 KaXAOro 3TaNa pacyera U3 psAfa pa3pellieH-
HBIX BpPeMEHHLIX 11aroB. MakcHMaJIBHO AOMYCTHMBIA BpeMEHHOH L1ar 3aBHCHT
oT pa3bGuBKH orpaxaaoileft KOHCTPYKUMM Ha pacueTHble CJIOH, TelUIOTeXHH-
YeCKHX X3paKTEPUCTHK MATEpHANIOB KOHCTPYKLUMH, TEMNEPaTyPHOTO M BIAX-
HOCTHOT'O COCTOSIHHSA OrpaXpawoiielt KOHCTPYKUHH.

4.2, Pacuets! NMo mporpamMme MPOBOMATCA COIJIACHO HUXKENPUBEACHHOMY
aNTOpPHTMY:

a) BBOQX MCXOMOHMBLIX HAHHLIX, GOPMMPpPOBaKKe PAONA PaspeuieHHLIX BpeMeH-
HBIX [11aroB;

5) TleuaTn HCXOMMBIX HAHHBIX;

¢) Tekyllee 3HauYcHHEe BpeMeHH Zy  TONAracTCA paBHbIM BpeMeHH Havasna
pacuera Zy ;

d) Onpepenserca pacueTHuIlk BpemeHHoA war AZp }

€) QukcupyeTcsi BIAXXKHOCTHOE COCTONHHE Orpaxialolie KOHCTPYKLHK Ha
MOMEHT BpeMeHU Z v}

f) PaccuMThiBaeTcA H3MEeHEHHEe BJIAKHOCTHOTO COCTOAHHA KOHCTPYKIMH 33
BpEMs pacueTHOrO NepHofa.

g) llposepserca pacuerHuift BpeMenHo#t war AZp, Ecnm o okasancs
6onpilze MaKCHMANBHO ONYCTHMOIO BPEMEHHOIOQ LIIara, BHIVHCIIEHHOTO Ha KO-
HEIl pacyeTHOTO MEePHO/3, TO PACYET NMOBTOPAETCA ¢ H3IMEHEHHBIM BpEeMEHHBIM
waroM. B npoTHBHOM cnyyae BhINOMHACTCA I h .

h) TlewataeTca nonyueHHOE paclipefeNicHHe BJIAXKHOCTH MO CEYEHUIO KOHCT-
PYKIHH.

¢) Texyuiee 3HaYEHHe BPeMeHU Z » YBENMUMBACTCA HA BENUUHHY BpeMenn
PacueTHoro nepuopa Zpn .

J ) IlpoBepserca rexkyiuee 3HaueHHe BpeMen Z v  EcimM OHO MeHbllie 3Ha-
YCHHA BPEMEHH OKOHUYaHHA pacyeTa Zx ,  TO NMPONOIDKMTE pacuer ¢ .4 . B
MPOTHBHOM CJIyyae fnepeATH K . K .

k) OxoHwaHHe pacyeTa.

4.3. MporpaMma pacuera HamMcaHa Ha A3kixe ” FORTRAN 1¥Y”. Ilpor-
PaMMa UMeeT GNIOYHYIO CTPYKTYPY H COCTOMT M3 14 mporpaMMEBIX Mozayinei.
Texcr nporpamMel NpUBENEH B NPHL 4.

5. NTAPAMETPbI AJIA PACYETA BJIAXHOCTHOT O
COCTOSIHMA OrPAXKIEHHHA IMPH OBIEA ITOCTAHOBKE
3AJAYH TENNOBIATONEPEHOCA

5.1. Ins pacyera TeNNOBNAXKHOCTHOrO COCTOAHHA OTPAXKIAIIUMX KOHCT-
PYKuy#t no ypasrenuam (1) u (2) nHeo6xopuMo 3amath CnenylolMe XapaKTe-
PHCTHKH CTPOHTEJIBHBIX MaTepHaJIOB:

Ktu,t}— x03)GUIHEHT BIArONPOBOAHOCTH, M2/C;
k3 {u,t) — xo3pDULHEHT TepMOBIArONPOBOMHOCTH, KT/ (M- C) ;
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Tabnuunal

BnaxHocTHbIE NOKa3aTeNH MaTepuHanoBs

——-[;a_n—r:«;;c;;n_u_e;arepuma 7 IInomoca‘r; —!_Cgach)unueur nnaron;;- KoabdmiuerT TepMoBa- PaBHOBeCH;; BJI@KHOCTB,
Kr/m BOIHOCTHY, TOmpOBOTHOCTH,
u u% _ .
_______________ - K-105 m2feyr | Kp 105 kr/ (ucyr-°C)
KepamanroGeTon 1000 6§ - - 486 1218 B, g 1y 13 2430
_______________ _ 0 T 0 0,006 0,0130,045 0
Beron 2400 o223 6 212 g 5956 8 9511
_ e _ " ’ 0,02 0,04 0,045 002 0
1,5 4 20 3,2 4 8 12 18,6
PacTBOp LieMeHTHO-NEeCYaHbIR 1800 0—'— - 5= —_ - - = _— 4 8 11 13,6 16
0 0,02 0,04 045 0
B T T 4 6 9,3
Kupmiy rnussusif 1800 lﬁé _% sg“ _{)0_ 6 2 20 ¥y, 8,8 10,8 13,4158
’ 0 0,02 0,04 0,045 0
MuHepannuas BaTa 300 0 0 00412 225 3
Tlenononsuctupon 30 0 0 - - = - = -

*I'[onyqeuu P2CYETHLIM NTyTeM Ha OCHOBaHMH 06paboTkH MaHHBIX, ONMYGNIHKOBAHALIX A.Y. ®paHuyKOM.



D) - ko uunent nud¢ys3nu sonsHoro napa, kr/ (m-Ma-c);

Alu,t) — xo MIMEHT TeIUionpoBomHocTH, Br/(M-K) ;

i{d) — xo3dHUMEHT BO3AYXONPOHNLIAeMOCTH, Krf (M- Ila-c);

nR(u) — ycnoBud CONpSDKEHHWA Ha PPaHHIAX MATEPHAJIOB B OrpaXAaalo-
el KOHCTPY KUMH.

‘gxcnlelmue 3Ha4eHUA K03DOHUUHEHTOB TEIUIO M BIaronepeHoca MpUBeAcHb
B Tabn. 1.

Kos¢duuuent aqudpdysun soasHoro napa ~ D(u),xr/ (m-Ila-c) nna muse-
PaNoOBATHRIX H3JeNHi H NEHOIUIACTOB NPHHHAMAaeTCA paBHLIM KoxhduiHeHTY
MapOHPOHHIIAEMOCTH — {5 JUIS APYTHX MarepuanoB Kodpdumuert nuddynn
npHHKMaeTca paBHEM 0,4—0,7 BenwumHbl 4. UnceHHbe 3HaUeHHA KO DHIM-
€HTOB @ NpHHMMaloTcs no npun. 3 CHuII I1-3-79.

Ko MIHEHT TervionpoBogHocT A (a ,t ) Bt/ (M- K) npuxHumaetcsa
no mpun. 3 CHuII I1-3-79. .

o3 puuMeNT BO3ayXonpoHHuaemoctd [ (&) xr/(m-[Ia-c) pna KoHCT-
Py KliMit HHIy CTPHaNIBHOTO H3TOTOBJIEHHA NIPHHMMAETCH PABHLIM HY .

BnarocopepkaHue MaTepHaIOB Ha I'paHyle CONpsKeHHA 3a/1aeTcA 110 OTHO-
HIEHHIO K BJIArOCOHEP)XaHHIO KepaM3HTOGeTOHA.

5.2. Pacuer MpOH3IBOJHTCHA C YYETOM YCJIOBHH 3KCIUTyaTalUMM — TEMIIEpaTy-
PHl 1 OTHOCHTENBHOH BIJIKHOCTH BHYTpPEHHETO BO3XYXa MOMeEIEHHA H KITHMa-
THYECKHX YCNOBH#t palfoHa CTpoHTeNnbCcTBa (TeMIlepaTypa Hapy>XHOIo BO3yXa
M YHPYTI'oCTh BOOAHOTO apa Hapy’>KHoro Bo3nyxa). Temmeparypa H yIpyrocrs
BOAAHOrO Iapa Hapy XHOTo BO3xyXa npuHuMmaercs no CHull 1{-A.6-72.

KoadpuumenrTsl Temnoormawd HapyXXHO# W BHYTpeHHelt MOBEpXHOCTH Of-
paxaomet KOHCTPY KiMH IpuHHManotcsa no CHull 14-3-79.

6. TAPAMETPH] 17IR PACMETA
BITAXXHOCTHOI'O COCTOAHHSA OT'PAXIEHHA
METOAOM NOCIIEROBATEJIbHOT'O YBIIAXHEHHA

6.1. Ilepen npoBemeHueM pacyeTa cledyeT MOATOTOBHTL HeoGXxomuMble He-
XOMHble HaHHblE, KOTOpDble NMOAPa3AeNANTCA HA XAPaKTEPHCTHKH IPaHMuHBIX
YCIIOBHi, XapaKTepHCTHKH MATEpPHAIOB KOHCTPYKUMH, XapaKTEPHCTHKH pac-
YeTHON cXeMBbI orpaxaaoielt KOHCTPY KUHH.

6.2. XapaKTepHCTHK2MH FPaHUYHBIX YCIOBHHA ABJIAIOTCS:

TeMIlepaTyphl BHYTPEHHEro t8 M HapyXHOro iy BO3[yXa, NepeMeHHbIe
B TeueHHe roja;

OTHOCHTEJIBHBIE BIAUKHOCTH BHYTPERHEroWg H HapyXXHOro ¢y BO3[yXa,

HepeMeHHbIE B TCUEHHE rofa;

KO HUHCHTHI TEIU1I00TAAYH BHYTPeHHeR ol M HapyXHO# oty moBepx-

HOCTeH OrpaxcicHnA, epeMeHHKIE B TeUeHHe roaa.

UHcnoBbie 3HaUEHUS 3THX BEIMYHH Heo6XOIHMO HMETh Ha Hayano Kaxzoro
Mecaua, H3MEHEHHEe HX B TedeHHe MecCANa NMPHHATO JIHHEAHHIM. 3HaueHHEe TeM-
NepaTyp H OTHOCHTENBHBIX BJIAXHOCTe# BO3MyXa, a Takxke Ko3dPulumneHTOB
Termoo6MeHa MOXHO 3afaBaTh B 3aBHCHMOCTH OT pelliacMoOff 3afadH, H3 JIaH-
HBIX HaTYpHbIX HabmoneHuit uin ¥3 HOPMaTHBHBIX IOKYMEHTOB.

6.3, Ilna xaxaoro MarepHana, NpHMeHAEMOro B KOHCTPY KUMK,HeoGXomm-
MO HMETh CIIERYIOLUME XapaKTEPHCTHKH:

H30TepMa cop6uuH maTepHana;

yHeJILHAA OTHOCHTENIBHAR NapoeMKOCTh B 3aBHCHMOCTHM OT OTHOCHMTENBHOM
BJIOXHOCTH BO3AYXa B NIOpax MaTepHana;

KO3pPHIMEHT NMAPONPOHHIIAEMOCTH B 38BHCHMOCTH OT BECOBOH BJIAXXHOCTH
MarepHana;

k03 PHULKERT BIATONPOBOSHOCTH B 3aBHCHMOCTH OT BeCOBOH BJIaXHOCTH
MaTepHana npx TeMmneparype 15 °C;

CpenHeCYTOYHad CKOPOCTh KallHNNAPHOTO BCACHBIBAHHA B 38BHCHMOCTH OT
BeCOBOM BJIAXHOCTH MaTepHana;
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KO3 DHLYEHT TEIWIONPOBOMHOCTK B 3aBHCHMOCTH OT BECOBOH BIIAXHOCTH
MaTepHana;

IUIOTHOCTh MAaTEPHaNna B CYXOM COCTOSHHH.

H3oTtepma copbuun HOIDKHA GLITH onpeleyicHa ONMHHAMIATHO 3HAYEHUSI MU
BECOBOH BJIXKHOCTH MaTepHalna, COOTBETCTBYIOLIMMH BEIHYMHAM OTHOCHTENIb-
Ho# lngg%@om BO3[lyXa B NMopax Marepuana pasHnim 0%, 10%, 20%, 30% u
T, .

3HaueHns ynensHo# OTHOCHTENILHON NIapOeMKOCTH JOJDKHE! GLITH Onpenese-
HBHI VISl TeX )K€ 3Ha4YeHHH OTHOCHUTENBHON BIROXHOCTH BO3AYyXa B MOPAX MaTe-
pHaJIa, YTO H COpOUHOHHbLIC BJIAXHOCTH MATEpHaNa, OHAKO 3Ty 3aBHCHMOCTD
MOXHO He 3aiaBaTh, T2K KaK B NporpamMMe MpeflycCMOTPEHO NOJyIeHHe €€ YHC-
neHHbIM U depeHuHpOBaHHEM H3OTEPMBI copOIHH.

KoadduumeRT NaponpOHUIIAEMOCTH, BJIArONpPOBOJHOCTH, TEILIONpPOBOH-
HOCTH, a TAKXe CpeIHECYTOUHAA CKOPOCTh KallWIIAPHOIO BCachiBaHHA MOrYT
GbITh 38aHBl KaK NMOCTOAHHLIMH, TaK H lTepeMEHHBIMH, 3aBHCAUMMH OT BeCo-
BO# BJIAXHOCTH MaTepHarna; B MOCNeNHeM CIIy4ae 3aBMCHMOCTH ITHX XapaKre-
PHCTHMK HOJDKHBI GLITH IpefiCTAB/ICHBI He Goliee YeM eCATRIO TOYKAMH.

3HaueHHA COpOGUHOHHLIX BNMKHOCTEHR H KO>DdUIMEHTOB BIIArONPOBOMHO-
CTH CTPOMTENEHBIX MATepPHAIOB NPHHHMAIOTCA H3 RNPWI. S WIH 1O JaHHBIM
IKCMEePHMEHTOB. JHaUEHHA CPeIHECYTOUHAIX CKOPOCTell KaIHJUIAPHOro BCachl-
BaHHA — K3 NPHI. 6 MIIM O JAHHBIM 3KCNEePHMEHTOB. OCTAILHEIE XapaKTepuc-
THKH MaTepHanos cieayet npuaumats no CHull 11-3-79.

B nporpamme npenycMoOTpeHO, YTO KOHCTPYKLHMA MOXET collepXaTh He
Gonee yem 10 pasnHUHKIX MaTepPHaJIOB,

NDpumeqaHue Ecnunpuraro, 410 KOHOCHCAHHOHHAA BIIAra Ha CThike
OBYX MAaTepHallOB paclpefesfeTCA KaK PaBHOBECHas, TO BMECTO CpemHecy-
TOYHOH cxosoc'ru KamMWUIAPHOro BCACKIBAHHA CleAyeT 3a[aThb BETHYHHY
7 (W% ,90).

6.4. Ina npoBefcHUs pacieTa COCTaBJIAEICA PacueTHas cXxema, KoTopas oll-
penenfercd CIEAYIOUMMH XapaKTepHCTHKAMH:

mIary pa3GHBKH Ha pacueTHbIE CIIOH;

COMPOTHBIICHHS MapONPOHHLAHHIO HADYXKHOft H BHyTpeHHelt noBepxHocTel
orpaxpaioueft KOHCTPYKUKH, a Taxke MApOH3ONALMOHHEIX CIIOEB;

HavaIbHAasA BRAXHOCTH MAaTEePHANIOB KOHCTPYKIHH;

pacueTHLIN BpeMeHHOf 1ar;

BpeMA pacyeTHOrO NepHoNa;

BpeMs HaUaJla H OKOHYAHMSA pacyeTa.

Orpaxnaoluas KOHCTPYKIMSA pa3OMBacTCH pPacUYeTHRIMM [UIOCKOCTAMH Ha
pacyeTHble CJIOH, WHCNO KOTOPLIX He HOJDKHO NpeBbIaTh TpuAnatH. IIpn aToM
HeoO6X0OUMO, YTOGH rpaHMUb! CONPAXKEHHA PaVINUHEIX MABTEPHANIOB B KOHCT-
PYKIMH, 2 TAKXKE NIapOH3OJIAIMOHHBIE CJIOH COBIIATANH C PaCHETHBIMH IUIOCKOC-
TAMH K YTOGR! Kaxbiil ONHOPOMHEIR cION MaTepHaia B KOHCTPY KUHH [eTHCS
He MeHee YeM Ha TPH pacyYeTHBIX CJOoA.

CollpoTHBIIEHHS NapoNpOHKUAHHIO HapyXHoH H BRyTpeHHelt noBepxHocTeft
orpaxgpatonfet KOHCTPYK! cneayer HHUMATH PaBHLEIMM
133000 -q4-Ma)fr (0,1 (M4-u-MM pT. cr.)/rlg,u 266000 (m-u-Ila) /r
(0,2 (M4.4-MM PT. c1.) /1) cooTBeTCTBEHHO. [IpH HaNTMUHK OTHENKH MOBEPX-
HocTell cneflyeT K YKZ3aHHLIM BeJIMMMHaM NMpUGABHTH BeJIMUMHY COTIPOTHBIIE-
HHSA MaponpoHHUaHWI® oThenkH (npun. 7). IIpu stom npeanonaraercs, 4ro
BNArOeMKOCTh OTAC/IKH PaBHAa HYJIO, H OHAa He yUMTRIBAeTCA Kak Cjioff mare-
puana. [TapoH3onsuMOHHLIA CNOH YYHTHIBaeTCA TONBKO BENIHUMHON CONPOTHB-
NieHHUA NApONPOHHUAHMIO (CcM. TIpwL. 7).

HavannHaa BJIaXHOCTh MAaTEpHANIOB OTpaXaaiolledf KOHCTPYKHMH HOJDKHA
6bITh 3aflaHa 1A Kaxao#t pacyerHolt mrockocTH. IIpu 3ToM HeoGxomumo co-
6moparh WA 30HK COPOGLUMH HENPEPhIBHOCTD H3MEHEHHS IO CEUCHHMI0 KOHCT-
PYKUMH OTHOCHTENBHOH BIIKHOCTH BO3AYXa B NOPaxX MaTepHanoB, a Ind
CBEPXCOPOLMOHHOMN 30HBI B IUIOCKOCTH CONPSDKEHYS XBYX MAaTepHaJIOB — BHI-
HOJIHEHHe YCNoBUA -w:,_ 0P £, A%

wf -w% T Colb Xy

(32)
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roe w,”, w.‘{‘ — HAYaIbHBIE BECOBbIC BIKHOCTH CONPUKAIOLMXCS MaTe-

pHanos B IUIOCKOCTH HX COMPANKEHUA
wzof’w;” — MaKCHMaIBHEIE COPGUHOHHBIC BECOBRIE BIIAXKHOCTH CONIPH-
KaCapoIIMXCA MaTepHasIoB;
Cy,Cp — CpemHecyTOUHBIE CKOPOCTH KANWUIAPHOTO BCACHIBAHUA
CONPHKACAIOLMXCA MaTEPHAIIOB;
AX,,AX, ~ pacueTHble IMATH, OPUMBIKAIOLIME K MIIOCKOCTH CONpSke-
HHSA MaTepHasioB;
Ty T2 — IUIOTHOCTH COMPHKACAIONMXCA MaTePHAIOB.

YKa3aHHble YCIOBHA AJI HaYQIBLHBIX 3HAYEHHA BHAKHOCTH MAaTCPHMAIOB
KOHCTPYKUMH HONYCKaeTcs He co0momaTr TONLKO B INOCKOCTAX, I7le 3a/1aHa
NAPOH30NALMA.

PacueT momyckaerc MPOBOAHTH KAK C NMOCTOAHHBIM, TaK H C EPEMEHHBIM
PacYETHHIM BPEMEHHBIM LIIaroM.

Ilpn pacueTte ¢ NOCTOAHHLIM BpeMEHHBIM LLIATOM HEoGxoAUMO BHIGpaTH ero
TakuM, YToGhl B TeYeHHe BCEro NepHolia pacyeTa OH He NMpeBhIIaT MAKCHMAITh-
HOr'O BPEMEHHOTO 111ara, onpeensemMoro no popmynam:

IS 30HBI cOpOuMu

2
min 1.91‘.&‘1!} ;

BZmax=", AT (33)
ons ceepxcopSuMoHHON 30HbI f
in 1 Ax n-w}
AZ = mLn { N . 34)
e 2wy

B 3tux dopMynax uHIOeKC L OTHOCHTCA K {-My pacyeTHOMY cJIOI0. Mamm-
Hoe BpeMs, HeoGXoumoe NnA MpOBeAeHUA TAKOrO pacyeTa, MOXKHO NMpHGnH-
JKEHHO onpenenyuTs no ¢dopmyne

T =19 Sz, (o ), @)
rne N1 — YMCNO PacyYeTHRIX CIIOCB;
Kk  — YHCIIO pacYETHBIX PONOBEIX LUHKJIOB;

AZp — pacueTHhIl BpeMeHHOM Luar, L

IIpx pacuere ¢ nepeMeHHBIM BpeMeHHBIM LIaroM HeoGXoauMo 3aaTh 6a30-
BEIN BpeMeHHOH Imar AZy H [IBe KOHCTAHTLI My U My , HeoGxoauMBle Ay
hopMHpOBaHKA pAna pa3pellleHHLIX BPEMEHHBIX LLAroB, KOTOphIH HMeeT cClte-
Oyioum#i BUO;:

AZs AZp | . 825 . . .
gt i g s A2 20255 mghZg.

Ha ocHoBaHMH NpOBENEHHBIX PacYeTOB peKOMeHAYeTcS BhIGHpaTh 6a30-
BRIt BpeMEHHOI 11ar, paBHLIt IPpHMEPHO MOJIOBHHE OT BPEMEHHOTO 1Uara, Bhl-
wicieHHoro no dopmynam (33) u (34); m;  BHOGHpaTH TAKKHM, YTOORI MH-
HHMABHBIA BpeMeHHON 1Uar M3 pAAa pa3’pellieHHLIX BpeMeHHBIX LIaros Gnin
Gomiue yem 0,05 u; /Mg  BLIGHPaTH TAKHM, 9TOGH MAKCHMAILHBIA BpEMeH-
HOM mar u3 paaa paspellleHHbIX BpEMEHHbIX 11aroB Ghin He 6omnbine Yyem 120 9.
Pacuer ¢ mepeMeHHBIM BPEMEHHLIM IIAroM NpenOYTHTENbHEE, TAK KaK Tpeby-
€T MEHBIIle MAIIHHHOTO BPEMEHH,

BpeMs pacyeTHOTO MepHOLA — MPOMEXYTOK BPEMEHH, Yepe3 KOTOPBIH BLI-
6upaerca HOBbIH pacyeTHbBIH BpeMeHHOH IUAT H MEYaTAOTCHA Pe3y/TLTaThl pacye-
Ta. ITO BpeMs AOJKHO GHTh He Gonee yem 30 cyT.

BpemeHeM Hayana pacyera Moxer GhiTh MoGOR neHL rofa, B 3aBHCHMOCTH
OT pelHaeMoH 3aJauM.

Bpemsi OKOHYaHHA pacyeTa — KOJIHUECTBO TOJOBhIX LMKIIOB, B TCUCHHE KO-
TOphIX GyneT NMpoBOAMTLCA Pacyer.
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7. ONHCAHHUE KOHCTAHT W MACCHBOB YHCEI]I,
UCNOJIb3YEMBIX fTPH PEMIEHUH 3AXAYH
TENJIOBIIAT ONNEPEHOCA

7.1. Hixe npuBegeHE! HAMMEHOBAHHA KOHCTAHT W MAacCHBOB YMCesl, BBOJIH-
MBbIX B MAlHHY B KayeCTBe UCXOJHBIX JAHHBIX:

NTIPE moxer mpuHHMaTth 3Hayerus 0, 1, 2, 3 u uMeer cMbicn THna
KOHCTpYKuMH: 0 — BO3gylHHast NpocioiKka OTCYTCTBYeT, 1| — Bo3nyluHas
npocyofika pacnonodkeHa ¢ BHYTPeHHe# CTOpOHBI, 2 — BO3AYIlIHasA Mpocioftka
pacnonoxeHa c Hapy>Ho# CTOPOHbBI, 3 — B OrpaXIeHHH UMeeTCA Nepdopalus;

MAS w™oxer ObITH paBeH 1, 2, 3, mpuueMm MAS = 1 o3HauaeT, YTO 3a-
Jaya ABNAETCA OfHOMepHOM, MAS = 2 o3HauaeT, YTO 3afaya — OBYXMep-
Hasg, MAS = 3 o3Hayaer, YTo 3apaya TpexmepHat. lng MAS =3 NTIPE
MOXET NPHUHHMATh TOJMILKO OfHO 3HaYeHHe, paBHoe 3, o1 =~ MAS<2 NTIPE
MoXeT ObITh PaBHG ,(F060MY H3 OCTaBILUMXCH 3HayeHu#, T.¢. 0, 1, 2.

7.2. Tapamerpst NC , NO u RST  HMeOT CledylowMit CMBICH: AA
XONOIUIIBHHKOB NC = 1, 0N oCcTalbHBIX THIIOB 3/JaHHR NC = 0.

IIpn pacyeTe BIAKHOCTHOTO COCTOAHMA OrpaXpalouledl KOHCTPYKIMH,He
cojlepxallie#t Bo3nyiHoO# npociioftku /N TJPE = 0f WM npu paccMOTpeRnn
TOPH3OHTAJIBHOIO CeYeHHA CTEHOBLIX NaHenel ¢ Bo3dylIHo# nMpocnoitkoit, T.e.
NpH 3871aHKH TeMIeparyphl H a6COJIOTHOR BJIaXHOCTH BO31yXa B BO3AYIUHOR
npoCJIoRKe ¢ MOMOLILIO MacCHBOB TV H PV (cM. n. 7.13), cnenyer 3anats

NO = 1. Tlpn HccnemoBaHHM BepTHKALHOrO CEYCHHS CTEHOBBIX NIaHesneH ¢
BO31y LUHOH IPOCIIORKON HITH cTeH c mepdamu [ (MAS =3/ NO = @™

Ecnu maporufpoH3oNsLMOHHbIR CJIOH HAXOMMTCA BHYTpH Hccnenyemoft
KOHCTPYKLUMH, MeXAY BHYTPEHHHM clioeM O0eTOHa, LeMEHTHO-IECYaHOro
pacTBopa M Op. M yTelnuTeneM, RST HODKEH HMETh KOHeYHoe 3HayeHHe,
PaBHOE CONPOTUBIIEHHIO TNAPONPOHHLAHKA 3TOro cnos (B m~ - cyt. rila/kr),
B MPOTHBHOM cny4ae RST = 0 (ob6a3arensHo).

7.3. IIna ocylecTBNEeHHS pacyeT2 Ha HcCleOyeMylo o61acTh HeoGXoaumo
HaHecTH ceTKy. Cerka DOmkHa GhITh HaHeceHa TakHM 06pa3oM, UTOGHI Hau-
Gorplline 3HaYeHHA NMapaMeTPOB CeTKH He BHIXOMWIHM 32 MX NpefeNsHble 3Have-
HHA, YCTaHOBJIEHHBIE B NporpamMme J4 =19, 71 =9, 21 =35.

KpoMe TOro, HEKOTOpble ITMHMH, COEAMHAIOLIME Y3JIOBbIE TOYKH CETKH,
HOMKHBEI COBNANaTh C rpaHMUAMM pa3fiena CONPUKACAIOUMXCH MaTepHalioB
(I11.,12,...,71 ,32 ).Kpafinue y3noBble TOUKH, H3IMEHEHHe HyMepaLnu
KOTOPbIX HET [0 MmepeMeHHOMY HHAEKCY J, MOKHBI J1eKaTh Ha NOBEPXHOCTAX
orpakpaionieft KOHCTpyKuMH, J = 1 nnst HapyxHo#t HOBepXHOCTH, T =T 4
Wi BHYTpeHHeH noBepXHOCTH. U3meHeHHue NepeMeHHOTO MHIeKCca J HauMHa-
erca ¢ 1 M oxkaHuMBaercd J7 . M3aMeHeHHe IEpeMEHHOTO HHAeKkca Z  mpo-
HCXOomMT B npepenax ( 1 + 271 ).

Ilna uccnenyemolt obnactru ¢ MAS =3, J1 1D0IDKHO paBHATHECA Z 1
Ecniu MAS metbiie 3, 70 Z7=1 ,ecnmu MAS =1, 170 71 =1,

IIna uccnenyemolt o6nacty, u3o6paxKeHHOM Ha pHC. 2, mapameTpsl 16 uI7
YKa3biBaloT 'PaHHLbl BO3AYLHBIX HpociioeK. Ecim OTCyTCTBYeT BHYTpeHHAA
ﬂipgcuogka, T0 I7 =15, ecl OTcyrcTByeT HapyxHad Npociofika, TO

HOns MAS=1 (omHomepHas 3anaya) mapamerpwt I7 ,13 , 72 ,73
OOJXHEI GLITH 3a0aHbl clienyommm o6pazoM: I1 =73 =J2 =73 =0.
Ina MAS =3 mapamerput IS ,I16 ,I7 ,J2,JF 3a0a0TCH TaKXKe:

IS5 =16 =I7 =32 =33 =0; I2 ecrsnapamerp, XapaKTepH3yw-
i rnyGuHy 3aneraHusa nepgsl.

* B 0603HaueHMAX MOEHTH(UKATOPOB, Kak Hanpumep, O, O — GyKkBa, B
MpaBo# YacTH paBeHCTBa nof O cmenyeT monumats wudpy 0, HRorma mis oTim-
uns uudpa 0 Gynet o6o3navateca Z.
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IOna Bcex uccnenyemuix obnacteft un¢ppamu o6o3HaveHB! HOMepa CTPOH-
TenbHbIX MarepHanoB. Ecnn  cBOMCTBa MaTepHAJIOB OBMHAKOBHIE, TO, Kax Oy-
AeT NOKAa3aHO HIDKE, X2PaKTePHCTHKH MaTepHanoB GyayT OMHAKOBHMH.

SLM — ecTb QNHHA BO3RYLUHOR Npocnofik# NpH pacCMOTPEHHH nm
KANBLHOTO CeveHMA MaHenelt c BO3AyUIHOR npocnoitkoft ( MAS  =2).
MAS = 3, SLM papHa gymHe nepdri H COOTBETCTBYET I'yGHHe 3ameraHus
nep@Hl.

p.g:LB - ©CThb WMpHHA BO3AYINHOM NpOCHOfKH 1A BEPTHKATLHOrO ceve-
HUA HapyxHO#R creHM ( MAS =2). Ecou MAS =3, SLB wuMeer cmeich
LIHPHHEI Nephhl.

4. lapamerp K ecib HOMep BpeMeHHOIO wiara. B Havane cuera cienyer
3agaBate K = 1. Ecnu B npouecce cyeta mpoun3souien cGoH, To cuer MOXKHO
MPOAOJIXKTE ¢ MOMCHTa MociedHelt BbIauy Ha MeyaTh NPABHIABHBIX pe3ylb-
T&TOB, B 3TOM chyuae K OygeT Ha eAUHMUY MeHbIlIE COOTBETCTBYIOLLETO HO-
mepa np;&e)nnoro mara (ecnm c6Goit mpousoiuen nocrne 367 BpeMEHHOTO 1Lara,
TOK = .

IMapamerp NUM5 onpenenser HoMep MecAlla B TIOPsAAKe ClIe[IOBaHUSA HC-
XOOHBIX KJIMMATONIOTHYECKHX NaHHBIX MCCiieflyeMoro paffioHa. B Hauane cuera

NUM5S= 2. Jing nponokeHns cueTa CJIefly eT yuecTh, YT0 YHCIeHHOe 3HaveHue

NUMS5 Ha enurnny Gonkllie HOMepa Mecsla, HaYMHAA C KOTOPOTO HIeT Nalih-
He#tinnlt cyer. KoHcranra KP xapakTepu3yeT HOMep BpeMeHHOro IlIara, coor-
ne';(cn{nmpm HaYaTBHOMY HOMepY IeuaTh. PexomeHayercs sapaeare KP =
= + 1.

KoHcrantst NWR , KWR , MWR Heo6XOOMMEI NIPH PELICHHH OBYX-
WIM TPeXMEPHBIX 3aiay, KOTTIa BEPOKTHOCTS c6od yBenmuuuBaetcd. Ecinu Heob-
XOMMO BhLIBECTH NMPOMEXYTOUYHbIE pe3yNbTATHI pacieTa Ha NepdoKapThi, TO

MWR= 1, KWR pomxHO GLITb pABHO HOMEPY BpeMeHHOTO 1Iara, il Ko-
TOPOIO ClIeAyeT BRIBECTH Pe3yNLTaThi Ha NepdokapTel, NWR nomxuo 6uiTs
PaBHO YHCNY BpeMEHHKIX LIArOB, IOCAEe OCYIHEeCTBNeHHS KOTODALIX BHIBOX Ha
ncpdokaprel noBropserca. Eci BHBOA, Ha MepHOKAPTH He HYXKEH, TO peKo-
MEHOYeTCR coenate MWR=(.

Koncranta KE COOTBETCTBYET HOMEDY, IPH KOTOPOM 33KaAHUHBAETCH CUET.
Jins onpenenenns KE HeoGxomumo Bocnons3osarsca dopmyinoft:

KE =2+ n-365, 36)

rae /7 — YMCIO JIeT IKCIUTyaTanuy 3NaHHA [0 HACTYIUIEHHA YCTaHROBUBILIETOCA
KBa3HCTALMOHAPHOrO BIIDKHOCTHOTO COCTOSHHS, NOBTOPAIOUIErocs
H3 ropa B Iof.

7.5. TemnoBNAOKHOCTHRE XAPAKTEPHCTHKH MaTepHAIOB 3alalOTCH B BHOeE
Ta6mu1, NoNyuaeMBIX H3 rpadudeckoro npefacrasneRus (cM. Tabn. 1), mpuuem
TaGnHuHLIe 3HAYCHHA NO/DKHEI GbITh YKA3aHBI [UIS OTHOCHTEIILHBIX BJIAroco-
nepxammii: 0; 0,2; 0,4; 0,6; 0,8; 1,0. Hapamerp VS7 =UM /5 apnaetca
IIIArOM BJIATOCOAEPKAHHA, C KOTOPLIM 3a[iaI0TCA XapaKTCPHCTHKH MaTepHana,
MpefiCTaBJIeHHBIE B YKA3aHHBIX TaGmuuax.

Ilar VS 2 HeoGxomum pis 3ajiaHusA COPGLMOHHBIX XapaKTEePHCTHK OCHOB-
HOTO CTpOMTeNnbHOro Marepuana. Ilapamerp VS 2 onpenensierca gejieHHeM
MAKCHMAJILHO COpOLMOHHOrO BIarocogepxaHuas OM misa 0 ©C Ha 5.

7.6. Benenue napamerpa E£P{  MOBHIINAET TOYHOCTDH PELIEHHA 3aayH B
HauansHbIH MOMeHT BpemenH. Ero cnenyer sapams pasunm  £P7 = 0,75 V52,

7.7. Oewxetne xupKo#t ¢asbl HAUHHAETCHA CO 3HAYECHHSA BJIATOCONECPIXKAHUA
COOTBETCTBYIOLLEro, HaIIpUMeEP, OTHOCHTENThHO/ BIAXKHOCTH Bo3ayxa ¢ = 60%,
HO MoryT OKITh H IpyrHe 3HavyeHd. [lo3TOMy BBOOMTCA OrpaHHYeHHe CHH3Y Ha
nepeMeleHne xHaKoi ¢ailnl ¢ nomMoumn napamerpa £PJ . OH onpenensdercs
cnepyoimm o6pazoM: HONVCTHM, YTO ABIDKEHNE BJIaTH HAYMHAETCA C FKCTepH-
MEHTALHO YCTAHOB/ICHHOH BeMUMHLI @ = 2% no o6keMy (€C/IH OaHHBIX HeT,
clenyer B3STh BJIATOCOHEepXaHWe & , COOTBETCTBY®OHIee ¢ = 60%), Torma

EPI=a/VS1 .

7.8. llapamerp R 1 apnsgerca TemwnoTo#t GpazoBLIX MpespaieHnt Bopa >

nap, npugem R 1 = 590 xxan/xr;
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R3 — yHensHas Tensora ¢a3oBHIX MpeBpallicHH BoAa == Jen,
TipHYeM R3 = 80 kxan/kr;

UM —~ MaKcuMalibHOe BofonoraoileHue, % no o6peMy;

OM — MaKcHMaibHO copOLMOHHOe Barocojepxatde mpu 7 =
=273 K, % no oGpemy; oM

OMM — napamerp, 0 3HaYCSHUIO PABHEIMH OMMa—f- .

7.9. lTapamerp DE! HMeeT CMBICA BEJMYHHB! BpEeMeHHOTO LIara, Buipa-
SKEHHOH B cyTKax.

DF 2 — repmuuneckuft kKo3PpPHUMEHT, yIHTHIBAIOILMA BAHAHME TeMIEpaTy-
pHl Ha cop6uHOHHOe Biarocopepxanue. [JockombKy TeMAepaTypa B OrpaXaio-
uieft KOHCTPYKIMH H3IMEHAETCA B AOCTaTOYHO Y3KOM HHTEpBaNle TeMNEpaTyp,
MOXHO TPHHATE NTHHEHHYI0 3aBHCHMOCTb H3MEHEHUA COPONHOHHOIO BIIAroco-
OepXaHus OT W3MeHEeHMA Temileparyphbl. BenuuuHa tepmuieckoro xo3adhduuu-
eHTa Ohuta nNpulsata JDE2 = 0,01, Ho MoxeT GuiTh 3318HO ¥ [Apyroe 3Ha4YeHHe.

7.10. Mapamerpnt 717, P71 ects cooTBeTCIBEHHO 'reun?a'ry,})a H nap-
I{HanbHOE /IaBJicHHE BOOSAHOI'O Napa BO3Ayxa B NoMeuieHuH. 712 , P2 ~ Tem-
neparypa K NapuMaskHOe A2BJIeHHe BOAAHOrO Mapa BO3[AYyXa BHyTpeHHe# BO3-
OyumHoHu 1 ORKH.

7.11. Ilapamerp CWA aBnsercs TeIoeMKOCTbIO BOMAbI, IPHHATOMN paBHOR

CWA= 1 xxan/ (xr-9C).
CICE  — TeWIoeMKOCTh Nbla, MpHHATad GCICE =0,5 kkan/ (xr-°C).

7.12. llapamerpui LPA u DPR HeoGXonMMBI /1S ONHCAHMSA yUeTa BIIMs-
ML QWILTPaliMK BO3AYyXa Yepe3 OrpaKAAIOMIME KOHCTPY KIIMH Ha ee BIIaXKOCT-
Hoe cocrosHHe. EciH fasneHWie BO3QyXa H3MepsAeTcA B reKTonackanix, To

DPR= 0,0gl, CPA =245, Ecnn BiHsiHHeM GWIBTPAOMH MOXHO nperebpeys,
10 DPR =0.

7.13. KoHcrauta NJ u MaccuBbl yucen KMO ,TR , PR , TV u PV ne-
o6XoaMMB! IR 3a[iaHust CPeJHHUX 3HaYeHHH TeMIepaTyph! M MAPUHATIBHOrO AaB-
JICHHSA BOASHOIO Mapa HapyXXHOT'O BO3JlyXa,HapyXHOH BO3NYUIHOHK mpocofiku.
KonTakTa NI noka3seiBaeT,KaKoe KOJIMYeCTBO YHCENI BXOOMT B YKAa3aHHbIE MacCH-
Bl KMO =PV ,npuveM NJ He moxeT npeswits 150. Koncrante NJ mMoxHO
NpUAATh CMBICH KONMYeCTBA MECSUEB, Ha NPOTSHKEHHH KOTOPHIX HeobGxoaumo
3a0aBaTh 3HaYCHHA CPeIHeMeCAYHBIX TEMIIEPATyp N BiIaXHOCTelt Bo3ayxa. 3Ha-
YeHHsA, COOTBeTCTByUMe N J -My mecsny, MOIDKHB GLITh PABHLI COOTBETCT-
BYOIUMM 3HaYeHHAM paccMaTpHBaeMoro Mecsina. Jing ciemyoummx Mecsues
NI+ 1, NJ +2uT.O. cpeaHeMecAYHEbIe IJHAYCHUS TEMIIEPATYpP H BNaxHoOCTeH
BO31yXa CPEACTBAMH MMPOTrpaMMbl NIOBTOPAIOTCS.

TocnenoBaTeNEHOCTD WHCeN B MacCHBe A'M() pelCTaBNAET MOC/IEOBATEIh-
HOCTHL KOJIHYeCTBa NHeH B MecsAle Ha mpoTskeHHH NJ Mecaues. Ilepnhiit Me-
cAY ompelensiercd BHIGOpOM Hauajia 3KCIUTyaTAlMH 37maHuA. Pexomenpyerca
BbIGHpATE HION.

MaccuBs TR COREPXHT NOCIENOBATENILHOCTh TEMNIEPATYP HapyXHOTO BO3-
Nyxa. Maccus PR — nocnemoBaTelIBHOCTD NapUMATBHEIX KaBJICHHH BOOAHOTO
napa HapyxHoro Bo3ayxa. Maccusmt 7V u PV — CoOOTBeTCTBEHHO, OCNENO-
BATE/IBHOCTE TEMIIEPATYP M NapUHaibHBIX XABJICHHH BOASHOIO Mapa BO3AYyXa B
HapyxHoft mpocioitke. Ecniu B MaccuBe AM0 nepBLIM yKa3aH HIONb, TO NEPBbI-
MH YHcnamu MaccHBoB TR , PR , TV u AV  pomikuul GuITh COOTBETCTBYIO-
LHe 3HaYeHUA YKA3aHHBIX NTApAMETPOB JUIA HIONA.

7.14. Maccupsl AL u AM conepxar no wecTh Wcen. Iepsoe uncno mac-
cuBa AL ecre K03 GHUHMEHT TEIMIOOTAAYH HAPYXKHO# MOBepXHOCTH. Bropoe
WHCIIO 3TOr0 MAacCHB2 €CTh KO3 HLUMEHT TermnooTaawH nubo ang nepdel, nubo
1A BO3NYLIHOHA IPOCIHONKH B 3aBHCHMOCTH OT THIIA HCCIIEAYeMO KOHCTPYK-
uMH. TpeThe WHCIIO MaccHBa ecTh KO3 dPHIHEHT TeMOOTAa M BHyTpeHHeH no-
BepxHocTH. OcTaBUIIECS TPH YMCNa — HYITH.

Maccus AM comepXHT maccooGMeHHBle K03(duHeHTH. [Tocnenosarens-
HOCTB YHCEJI MaccuBa AM Takafl Ke, KaK H B MaccuBe AL .

7.15. Maccupsi uMcen SNA u SMA omuckBalOT cOpGLHOHHNBIE CBORCTBA
OCHOBHOI'O CTPOHTEJIBHOrO MaTepHana. Kak ykashBaocsk Beille, copGUHOHHOE
BJIArocofepXKaHue JENUTCA Ha 5 HHTEpBAJIOB, [JUIA KaXIOr0 H3 KOTOpLIX 3aja-
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I0TCA CBOH Ko3hduumeRTHI SNA H SMA B COOTBETCTBHH C HyJieBoit H30Tep-
Moit copbumun. JlokansHas OTHOCHTeNIbHAA BIIAXHOCTb BO3AYXa B KaMHJINAPHO-
TIOPHCTOM MPOCTPAHCTBE ONpeAesiAeTcA C IOMOLILIO CHCTEMbI NATH ITHHEapH30-

BaHHBIX ypaBHEHHH:
@ =(SMA);+ (SNA); - ug , (37

rae L — Uenoe YKCNo, H3MeHsolleecd B Npeaenax (0 + 5), u paBHo

Ecnu (ug/vs2 )2 5,10 ¢ = 1.

7.16. MaccuBnl uicen ALFA , BETA , AFR ,BFR cnyxat A XpaHeHHA
HHPopMauuu o (a3zosoM papHoBecuH (Boja + nel) B KalMIUIAPHO-NOPHCTOM
NPOCTPAHCTBE CTPOUTENBHOTO MaTepHana. B KaXXOOM MacCHBE IO LIOCTh YMCENL.

epBO€ YHCIIO KKOOr0 MaccUBa COOTBETCTBYeT NepBoift ofnactH, BTOpoe —
BTOpOR o6macTH (cM. puc. 2, 3) ¥ T.O0. CMBICT WMCeNl YKa3aHHBIX MacCHBOB
CcNeayeT U3 COOTHOIIeHHA (3):

(u,} =(ALFA);-u; —(AFR); -

roe 4 -~ Homep obnacty; )
uj - sg:t;oconepmne CTPOMTEJILHOTO MaTepHana J - o6macTu, % no
ouBeMY,
(ug) | j — KOJNMYECTBO He3aMep3lledl BO/LI [IA COOTBETCTBYIOLIETO CTPOH-
TENBHOrO MaTepHana, % no o6beMy.

7.17. Cmbicn uHpekcoB I , J , Z cnedyeT H3 pacCMOTpeHus puc. 4 U 5,
HaJIOXKEHHe pacyeTHO” CeTKH Ha Hccnenyemylo o6nacTe HeoGxogumo ocy-
ILECTBIATL B COOTBETCTBMH C TpeGopaHusamHM n. 7.3. Pacnpenenenue, nokasan-
HOe Ha DHC. 5, NIPHMBOOMT K CleAyOIUMM 3HaYeHHAM MapaMeTpoB ¢parmeHTa
OTpaxFalole#t KOHCTPY KLMH:

I1=3,12=4,16=6,72=3, 33 = 5. Ock I HanpaplieHa OT HapyXHOH Mo-
BepXHOCTH K BHYTpeHHeif, ocb J  HampaBJIeHa OT CThIKa B rnyGh naHenH. lina
OBYXMepHOH a:},uaqu Z171 =1. llaru Boosb ocH J 3aal0TCA ClEAYIOLNM 06-
pasom: war A5 = 0 scerna, war ¢ uHaekcom ( 14+ 1), 1.e. mocneauuit mar
TaKXe¢ Bceraa paBeH Hymo, HanpuMep, 14 =13, h,ﬂ = (. OcraybHble 1UATH B
npenenax hj + hiz , IPHHMMAIOT 3HAYEHNS, BRITEKAIOLIME 3 CETOYHOTO pa3-
6uennsa. Boaayumas npocmofika OOMKHA UMeTh XOTA GBI OIHY NTMHMIO, K2K 10~
Ka3aHo Ha pHcC. 3.

lllaru BOONE OcH J 3a0al0TCA ClefyWLIMM 06pa3oM: ecilH CTBHIK HELUHpO-
KH, T.c. He NpeBbilliaeT 4 cM, TO IUMPHHA CTHIKA [AESTHTCA TONONAM, U A =h} =h/2.

(BETA);uj - (BFR);
F]

z (38)

’4—1——4’—']'—4—1'-'—_4——1_4—!—-
s I | [ 41 | I
- 4 | |
T S —h— || ewder _mpocroars
o NTIPE=2 MAS=2
R | : 1]
o4 _ 1 ___
zj‘ —=T— - — 4 —————————
] | o [ '
Y ' - | | 77,7, -
= n,=; h, é h, ! n‘ih,} N é Py : DY ixri
———i e

Puc. 4. OparmMeHr Hccnegyemo#n obGmacT, NpeaCTABIIeHHOR Ha pHC. 2
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Puc. 5. dparmMeHT HapyXx-
HOil TIOBEPXHOCTH CTEHbI C
nepdamu

OcranpHple ward BbIOHpaA:
I0TCA B COOTBETCTBHU C pas-
OuBKoOli, npHYeM C yBesHvye-
HMeM HoMepa J BeJMUHMHA
Iara JoJKHA yBeNnUuUMBaTh-
CH TaK, YTOOBI INKPHHA CNIOA
¢ obnacTamu 2,4 Ha nops-
HOOK INpPEeBBINAIA NONYILMPH-
Hy cThika. B 3ToM cnyuae
BAMsAHHE cThIKa OypdeT Hecy-
IIECTBEHHBIM IS TMHMHK 1.

Ipennocnenuuét M nocnep-
HMIt IUarM JOMKHW  OGuITh
paBHbI, HanpUMep,J 7 =8, Torpa hs h3.

Iaru Booms ocH Z 1A ABYXMEDHOM 3a1au paBHBI hf = h KaXILIA
Y3 KOTOPLIX MOXeT NPHHHMATh Haubomblliee 3HaUCHHE H3 umemumxca 1I1aroB
Baonpoce I 1 J .

Hns TpexmepHo#t 3amaun ( NV7J PE=3, MAS=3) waru Bgonsk J u Z 3apa-
I0TCS OOMHAKOBO. 3[ecCh paccMaTpHBAIOTCA Nepdhl MPAMOYTOIBLHOTO (MM
KBaJpaTHOIO) CeueHUA, eclii OHa HMeeT APYTYIo KoHdurypaumio, To Heo6xo-
[MMO OCYIHECTBHTL lepexol K NPAMOYTOJILHOMY CeYeHHIO Tak, YTOOH! Itola-
0K ceyeHMP GbUTM OOMHAKOBLIMH. ['eoMeTpHueckie pa3meps! cedeHus, conep-
Xauero ocH J,Z, MoryT GuTh olpefeneHsl ¢ oMolkio pyc. 5. Ha atom pH-
CYHKe NOKa3aH MPOH3BONBHEIR BrIOGOp paccTOAHHHA Mexny nepdamu B Hallpas-
newvn J (14) HB HanpaBJIeHHH 2 (L2 ). )l(npﬂon nmmeﬁ o6Benena uc-
cnenyemas oﬁnacrs Ilaru hf=hJ = 8,/2 ; warn Af=hi=1,/2. Kenarensao
coBIajieHHe NapaMerpoBJdfy, Z 1. BeNIHIEHHEM Homepa XOIIKHBI
YBEIMUMBATLCA, NIPHYEM hk = /2 ? =15/2 .Tlocnemin#t n npen-
ToceqHu WarH BAONs J AOJDKHBE BITB paanu Toxeupnaocu 2 .

7.18. HauanrHble yCcnOBHSA OMHCHIBAIOTCA MaccuBamu uucen 7E7 ,TE2 ,
utl,u2,uuN. Maccuset TE1 ¥ TEZ2 copepXaT HavaIbHbie 3HAUCHHSA TeMTIe-
patyp. Ecii B KauecTBe HayaNBHOrO MOMEHT2 BPCMCHH PaccCMaTpHBAETCH
HIONb, TO MaccHBbl uHcenl1 7ET U TE2 MoryT coBnanarte. To e camoe MOXHO
CKa3aTh O PaBEHCTBE MAcCHBOB uMcen u« 71 ,42 ,uuN , IpeCTaBIAOINMX Ha-
yanpHbie 3HAUCHUA MOJIHBIX Bnaroconepx(aﬂnﬂ ( uf ,u2 ) nxdaaxoft da-
sl ( wuN).

7.19. TennoBnaxHOCTHbie PUINYECKHE XAPAKTEPHCTHKH CTPOHTEITBHAIX Ma-
TEPHANOB ONpPedeNAIOTCA C NOMOLILI0 MaccHBOB wicen 111, DS ,TK WK ,ETA,
LA LA2 , FIL ,CT ,B8A ,G8. Bce MaccuBel, kpome C7, 5A u 6B, nByx-
mepHble. Kaxpas orpaxparoias KOHCTPYKUMA ¢ MAS = 3 MOXET COlEPKaTh
MaKkcumMyM 3 Matepuana. IIns KaxIOro CTpPOMTENLHOrO Marepdana B JABYX-
MEpPHBIX MAacCHBaX 3adaeTcs HIECTh 3HAYCHHWH KaKIo# XapaxkTepHCTHKH. Pe-
MepHble 3HAYEHHA BJIAXKHOCTeH, IS KOTOPHIX HYXKHO 3HATh 3HaYeHUA TeILIO-
BJIOKHOCTHBIX XapaKTEPHCTHK, ONpedeldioTca N0 MyHKTY 7.5, mpHyeM penep-
Has BAaXHOCTh HCOCHOBHOTO CTPOHTENIBHOTO MaTepHasna OllpeAensiercs yMHO-
XEHHEM BJIDKHOCTH QCHOBHOTI'O CTPOMTENIBHOIO MaTepHasia Ha COOTBETCTBYIO-
Inee 3HaYeHue "’ ¥TA . Ecnu MAS=2 , kommyectBo obnacreit pasHo 7, puis
KKOOK M3 KOTOpHIX Heoﬁxonumo 3anMcaTs LIECTh IHAYCHHA paccMaTpHBae-
Mo#t ¢uanyeckol xapaxTepHcTHKH. IUIS OOMHAKOBBIX CTPOMTEIBHHIX Mare-
pHaTIOB 3HAYCHHA X3PaKTEPHCTHK NMOBTOPAIOTCA. JIjIS OMHOMEPHBIX MACCHBOB
CT, GA 1 6B 3apaloTcA Mo OJHOMY 3HAYCHHIO COOTBETCTBYIOlLIER XapaKTe-
PHUCTHKH.

Maccup 7777 BxmouaeT B ceba koadpduumerTs nuddy3nn BOOAHOTO Mapa
B KaNWUAPHO-IOPHCTOM MPOCTPAHCTBE CTPOMUTENIBHBIX MaTepHANoB IJIA Bna-
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rocofep)xanufl, ie IpeRLINAIOLUIMX MaKCHMANbLHO cOp6LMOHHOE  BJlarocogep-
skaHue OM .

Maccus 7S omuceiBaer KodhpuumenTnl muddy3un BOOAHOro mapa ans
BIArocofiepiKannil, NMpeBLILAOINMX MAKCHMaNbHO cOpOGLUHOHHOE BIArocoaep-
MaHHe. MaccHB 7K  omMchiBaeT KO3 DHUHEHTHI TEPMOBNArOMpOBOIHOCTH
CTPOMTENIBHEIX Matepuanop. Maccus WK  coflepxkuT KoxbdHuMeHTH! BRaro-
NMPOBOIHOCTY CTPOHUTENBHBIX MaTepHanioB. KoabuuuenThl, OMMCHIBAWLME
YCJIOBHA CONpsDKeHHA Ha I'PaHHIE CONPHKOCHOBEHHA Pa3s/IMYHLIX MATEPHANOB,
MpencTaBiieHhl MacCHBOM ETA . OQHH M3 CTPOMTENHHLIX MaTEPHANIOB B3AT B
KauecTBe OCHOBHOIO, Wi Hero 310T Ko3pduuueHT paeH 1 i Bcex 3HaYeHUA
plarocogepaus JInd ocTaNbHBIX CTPOUTE/IBHEIX MAaTEPHATIOB 3HAUCHUA 3TO-
ro ko3$pduimenTa HeobSxoaumo onpenenuTs. Ko dpuuueHTnl conpaxeHud, 3a-
BHCALHE OT BIIArOCOOEpXaHKA M OfipelelifeMbie C NOMOIBID COOTHOLICHHUA
(1.5), oro6paxawrcs macchBoM ETA . y! - Brarocolep)aHHe OCHOBHOIO
CTPOHTENILHOIO MaTeprana (cMm. dopmyny 1.5).

MaccuBet LA7 ¥ LA2 omMceBaIOT KO3DPUUHEHTH TeITONPOBOSHOCTH
CTPOHTENBHBIX MATEpPHAJIOB, COUTBETCTBEHHO, B OGUIACTH HOMOXKHTENBHBIX H
OTPHUATEIIBHEIX TEMIEPaTyp.

MaccuBhrl wicen FIL BKMOYAlOT B ce6a K03(PPHIMEHTH BO3AYXONPOHH-
HACMOCTH CTPOHMTE/IbHLIX MaTepHaNOB, YMHOXEHHbE Ha IpaaMeHT AaB/IcHHA
BO3[yXa B KCCJIeRyeMoit orpaknanoiieil KORCTPY KUHH.

Maccus aMcent C7T eCTh COBOKYIHOCTh TEIUIOEMKOCTelt CYXHX CTpOHTENB-
HBIX MATEPHAJIOB,

Maccus wicen GA ecTb COBOKYIHOCTh INTOCKOCTE# CYXMX CTPOMTEINBHBIX
MATepHAIIOB.

MaccuB wicen 6B orolpaxaeT rpajMeHTh BJXHOCTH B pelepHRX TO4-
KAX, HaYMHasd C KOTOPHIX OCYUIECTBISETcA [BIDKeHMe XHMAKOH ¢a3lsl B oc-
HOBHOM CTPOHTENIBHOM MaTcpHane.

IMoproroBKa HCXOMHBIX JaRHBIX K pacuery

7.20. Hpu nogroroBKe HCXOOHBIX OAHHRIX HeoGXOMHMMO MMETh B BHIY, YTO
BpeMs BO BCeX BENIHUHHAX AODKHO GBHITH BLIpaXeHO B cyTKax. Ecnu pasmep-
Had BEJIHUHHA BKJNOYACT eHHULY MACCH, TO KeJAaTelIbHO BRIPA3HTH €€ B KH-
norpaMMax (Kr), eMHAMIY TeIUla — B KKal, eHHHIY JJIMHBI — B M. Bnaroco-
AepXaHue NOIKHO GBITH BHIpPaXKeRo B 0ObeMHRIX %.

Ipexnae Bcero Ha HccnedyeMyl OrpaXIalILYI0 KOHCTPYKUHIO HAHOCHTCA
CeTKa B COOTBETCTBHH C PHC. 2 WIH pHC. 3. ECIi ocylieCTBIACTCA pacyeT on-
HOMEpPHON 3aayl, TO CNEAyeT YUeCTh, UTo napameTphl J2 u JJ momxHk GHITH
pasun 0, a J1 = 1. Bce ocraNsHOe fieNaeTC B COOTBETCTBHM C pHc. 2. Ecru
OTCYTCTBYET BO3AylIHas Mpocnoltka, 0 NTIPE = (. Ilpu HaHeCeHMH CeTKH
Heo6XonHUMO yuecTh ONOXEHH, OTMeueHHbIe B . 7.1—7.3,

Hibke ommuchiBaeTcA rpymna KOHCTAHT M NapaMeTpoOB, OGBEe[HHEHHEIX Of-
HHM crackoM ( LIST1 ), mpuueM criedyer HMeTh B BHAY, YTO HeMble KOHCTaH-
TH (HavanmeHble 6yxewt I ,J , K ,M ,N , Z ) 0603HAYAITCA LEJILIM BICTIOM
(paspenurensHas TOYKA He CTABHTCA), a OCTANLHEIC KOHCTAHTEI H NapaMETPH
0643aTeNBHO JODKRbI BKIIOYATh TOUKY (0 HCKTIOqaeTcs) .

Mpumep 3amucu LIST!:

& LISTY
I1=2,1223,13=11,14=12,I5=11,16=5,17=11,71=6,72=2,33=2,21+=1,

K=1,NUM5:=2 KP=2, MWR =0, NWR=550, KWR=600, KE=1097, NC=0,NO=@,
MAS=2, NTIPE=2,VS1= 3.4, VS2=]., EP1=.5, EP3=.5, R1=590.,R3 = 80.,
UM=20.,0M=5,0MM=1,DE1=1., DE2=.01,T11221,T12=20.,P1-9.2,P2=9,,

CWA=1,CICE=.5, CPA=245.,DPR= .001, SW3 =.0542
&» END
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Yncia OTHENSOTCE APYr OT OPYra paspefMTeNBHBIM IHAKOM, B JAHHOM
cnyyae 3amaroit. Hocne mocnegHero wMcna ’andartas He crapuTea. Ha xaxpoft
KapTe nepdopanyo HeOGXOAMMO HAYMHATH ¢ KOJNIOHKH 2 (310 ycnosde ABIA-
ercs o6a3aresmHniM) . [0 Mpeena 3aONRATS Kapry Re obs3aremsHo. Haume-
HoBaHufl (&s LIST7 ) H (& END ) nepdopepylTCA Ha OTOSMBHBIX KapTaX
HawHHax co 2-# konoHkH Gea npobenos.

7.21. Kocranta NJ u maccusel KMO TR, PR, TV u PV obrenMHAIOTCS
cmuckoM LIST4, CMBICH 3THX MacCHBOB ofimcad B O. 7.13. Maccus AM0-
MaccHB Heabix wucen. JlpeacraBnenne cincka LIS T4 nNoKalaHo Ha mpuMepe
KJIHMaTHYECKHX YCIoBHI MOCKBH, IipHyeM HAYaNI0 COOTBETCTBY T HIJI:

8 LISTY

NJ=13, KM0= 31,31,30,31,30,31,31,28,31,30,31,30,31,
TR= 19.3,17.‘}, 1.7,5.,,-1,6,-6.9,-9.4,~8.5,-3,6,4.9,12.9,17.,19.3,

.11.7,5.
PR=11.1,10. .7.9,2.3,3. ,2.8,2.2,24,3.,4.7,6.7,9.3,11.1,
7v=19.3,18.,12.8,6.5,0,-4.9,~1.,—6.5,~2.,6.,13.,17.6,19.3,
AV=11.2,10.8,8,8.2,6.,4.5,3.2,2.5,2.7,3.4,5.5,7.3,9.5,11.2

&END

3pecy Takxke nepdopauMO KAKIOH Kaprhl HEOGXOMMMO HAYMHATS co 2-# Ko-
JIOHKM .

7.22.Maccusbl ALFA ,BFTA ,AFR, BFRobrenunsoTCa ciackoM LISTS.
TipamMep 3aiaHusA 3TMX MAaCCHBOB COITIACYeTCH C YKa3aHHAMM 1. 16:

82 LISTS
ALFA=5,6,.7,8,9,1.,BETA =.61,.65,.1,.75,.8,.85,
é’F§~=i—.79.—.77,-.75,—.73,—.71,—.69, BFR =.57,.59,.61,.65,.69,.74

Ycnopus navana nepdopauvu ananoruunsle, Ing coxkpanieHus fnepdopauuun
OIMHAKOBLIX, CNedyIUMX APYr 32 HPYTOM HHCEJI, MOXHO BOCNOAB30BAaTLCA
cnepyomeft GopMoit NpeCTaBleHUA: B ClTyuae 5 OJHHAKOBEIX YHCEJI CO 3Have~
HueM 2.1 BMeCTO § COOTBETCTBYIONIMX uMCesl MOXHO oTnepdopuposars —
5§ % 2.1. Takaa dopma npencrasieHHA oveHb yaoOHA NpH oTOGpaXkeHuH pu3H-
9eCKHX X3paKTePHCTHK H HavanbHbIX AaHHLIX. [IpuMephl 3TOrO NMpencrabie-
HHA GynyT MOKa3aHbi HIKE.

7.23. Hansiie no nopAgKy CJAeAOBaHHA MCXOTHBIX JAHHBIX OCYIECTBJIACT-
¢ BBog MaccuBoB AL, AM,SNA,SMA, cMuICI KOTOPBIX ONKMCaH B IL.N. 7.14,
7.15. 3™ MaccuBh 0GbeAMHEHBI CIMCKOM LIST 9 :

& LISTY
AL=480,115.,180.,3% 0, AM = .4,11,.2,3% 0,
SNA=.114,.08,.045,2 % .04,SMA =-.03,.27,.35,.56,2 % .6
& END

7.24. Ianee cnepyer midopMauMa o warax Bosk ocelt I ,7 ,2Z . Konuve-
cTBO 1waroB Bonk I pasro (I4 + 1), KoTOpoe He MOMKHO NpeBHINaTh 20,
KONWYecTBO ILIArOB BIONE OCH J paBHO (27 + 1), Ho He 6onee 10, KonuuecTBO
waros BAONb Z paBHo (Z7 + 1), Ho He Gonee 6. [IpH BBeeHuu HHOPMALHH
0 miarax HeoGXOmHMO yuecTh yKalanus nyHkra 17. [lockomky NTIPE =2,
HMeeTCA BO3AYIUHAA MpOCNOHKa, HycTh MpuHa & ero pasHa b = 6,02 M. B
COOTBCTCTBHH C YKa3aHWAMM MyHKTa 17 M napameTpaMu KOHCTPYKUMH 06be-
OMHeHHble MaccHBH waros JX , DY, , 02 couckom LIST2 moryT 6uiTh no-
Ka3aHkl Ha ClieflyiollileM pUMepe:

B2L1ST2

DX =0,2%.02,2 x .01, 7%.04,.05,0,

DY = 22%.01,.02,.04,.1,2 x .5, DZ =2%.5
&» END

7.25. Hanee nper cnucox LIST3, obnemuHARUIHA BCE TeMNO-BIAXHOCT-
Hble (PHIHYECKHE XAPAKTEPHCTHKH CTPOUTENILHBIX MaTEPHATIOB, COCTABIIAIOLIHNX
paccMaTpHBaeMyIo OrpakIaKIy0 KOHCTpYKuM©. Maccusnl DD ,DS , TK ,WK
ynoGxee 3anasats B dopmare E, ocrambHule mMaccupbl wicen FTA ,LAT,LA2,
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FIL, CT,GA, 6B ynobuee 3anaBarh B popmare F, OmnucaHue copneprkaHus
yKa3aHHRIX MaccHBOB cenaio 8 n.7.19. CHauana 3anaHK 1iecTh 3HaYeHU#
Ko3dduumenta B o6nactu |, 3aTeM B obnacth 2 u 1.4, Hioxe g%uneueﬂ TIpHMeEp
3anauus MaccHBoB DD,DS , TK, WK, ETA, LA1, LA2, FTL , CT, GA,68, oGve-
IOHHEeHHBIX covckoM LIST 3

& LIST 3
DD =6 *4E -04,6 < 4E-04,6 *3E-D3,6%5E 05,6 * 4F -04,6 % 4€-04,6+0,
D5=2 » 4€ -04 5€ -04,.2E 04, 1E-04,02 ».4E -04,. FE-04.2E -04,. 16 -04,0,
3 % JE-03.2€ - 03,1 -03,0,3 * FE-D3,4€ - 03, 26 -03,.5€ - 04,
2% 4E-04, 36 ~04, 2 -04,. 16 - 04,02 *. 9E 04, JE-04.2F -04,.1E-04,7% 0,
TK =0.2E-04,2%.9E ~04,2E-04,2 %0.2F - 04,2 » 4f -04,.2F -04,2 %4,
LE-04,2%.4E-04,2E-04,2 %0, 2F -04,2 = . 4F -04,.2E-04,2 *0,
2E-042% YE-04, 26 04,2 %0, 2F 04 2% 4E -04, 2F ~04, T= 0,
WK =0 1F- 09, 4E-04,.8F -04,. 12E =05, 16 ~03,0,.1E-04.9E - 04,86 -04, 12 -03,
S6F -039.2F -04.5£ - 04, 9E - 04, 14E ~03,. 19E ~03,0,2E ~04,.5€ -04.9E - 05,
. HE-0319E-0 0.1 -04,9€ -04,8E ~0%, (2€ ~03, 16F - 03,. 1€ -0, 4604,
8E-04.12E-03,. 16E - 03,
ETA=6%{,6 %154 %191.218,4%211.26%1,6 *0,
LAI =2 % 12,13, 14,15,16.2 *12.513 8,15 16.4,174,2 6,7,8.1,9.2,
10.32%627.283941052+12.1,14,1506,2 % 12.5, 138151 104174640,
LA2=2412,13314.6,15.917.2,2 %12.5,14,15.5,17,18.52 %5,728496108,
2*0274,8810211.6,2« 12,13.3,14.6,15.9,1722 *12.5 14,17 5 17,1856 % 0,
FIL=3%05.05.007%03«05.05.0(7* 93 %05.03.0413 %0,
CT=2%18.2,212 %18, GA=2 =2000.,800.,600,2 ~ 2000,
68=20,15,4 #10.
&~ END

TepdopupoBaHne KapT HauKHaeTcH co 2t konoHkH. IlpH 3amucH dusuve-
CKHX XapaKTEPHCTHK CJIEAyeT Y4YecTh CeAyollee NONOXEHHE: eClTH BIIHAHHe
Kakoro-nu6o ¢axkropa He YUMTHBIBacTCA IO Kako#-nnb6O NpHYHHE, TO COOT-
BeTCTBYIolIME (HINYECKHE XAPAKTEPHCTHKH HOJDKHEI GBITH paBHm! 0. Hamp-
Mep, BnusHMe GWIBTPAUMM BO3NYyXa Ha BJIAXKHOCTHOE COCTOSHHE HE YYHTHI-
BaeTCs, UMCIa MaccHBa FTL IS BceX CTPOMTENBHBLIX MaTepHAIOB NpH JHoGom
3HaYeHHH BNAroCOMEPKaHUS paBHbI HYNK, H B chucke LISTJ3 3TOT MaccuB
MOJDKeH OBbITH 3amucal

FTL=42%0.

7.26. Ifanee cneAyer Kapra, C NOMOIIBIO KOTOPO# oCyIeCTBIAETCA BHIBOH,
HHopmalu o Homepe BapuaHTa. Ha 3To# Kapre, HaunHasg ¢ 1-#f KOJMIOHKH,
oTobpaxaercs cneayomas unbopmauma: VAR/IANT  01. 3pmecs 01 Homep
papHaHTa. Eciiu Homep BapuaHTa 12, To Heo6xoaumo oTnepOpHPOBATEL MH-
dopmanmio VARIANT 12

7.27. Hanee ciefyioT MaCCHBB HayaJIbHBIX YCJIOBHil: 3HaYeHHH TeMnepary-
pol TE1T u 7E2 , obbenMHeHHhle cIMCKOM LISTH . HauanbHnle ycnopus
QOJDKHEI ObITH 3amMMcaHBl B Cielyollelt MOoCieNoBaTeNLHOCTH: CHAYana M3mMe-
HsAeTcA uHaexkc I , 3aTeM J W HakoHen Z . Urak, nepBoe 4McIIO MaccuBa TE 1
€CTh TEMIIepaTypa B TOUKe ¢ KoopnuHatamu I=1¢ , 7=71 , Z=1, BTOpOe YHC-
no — ¢ KoopAauHataMu [ =2 , J=1 , Z=7 , TpeTbe — C KOOpAMHaTamH I=3 ,

J=1, Z2=1 u 1.4, JIna paccMarpuBaeMoro npuMepa ABEHAINATOE YHCIIO — C
KoopnuHaramu I=12 ,J=1,2=1 ,3areM cliegyeT ceMb Hynell, ABaIIaToe YMc-
o — ¢ KoopauHatamu I=71 ,3=2,2=1,3aremI=2,7=2,2=1 U T.A. AHa-
JIOTHYHO 3anojiHAeTcq MaccHB 7 £ 2 . Hike npHBeneH nmpuMep ONMHCAHHA MacCH-
BOB T£71 , TE2 . Temmneparypa Ans paccCMaTpHBaeMOr'o NMpuMepa Oblila 3apnaHa
APHGIM3UTENBHO
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& LISTS
TE1=19.3,19.4,795,19.6,19.7, 9.8, 19.9,20,20.4,20.2,20.3,20.5,7% 0,

19.3,19.4,19.5,19.6,19.7,19.8,19.9,20, 20.1,20.2,28.3,20.57 + 0,

4% 19.3,19.65,19.8,19.95,201,20.25,20.4,20.6,7 0,

4 #19.3,19.65,19.8,19.95,20.1,20.25,20.4, 20.8,7%0,

4 #19.5,19.65,19.8,19.95,20.1,20.25,20.4, 20.6,7* 0,

4 #19.319.6%,79.8,19.95,20.1,20.25,20.4,20.6,7* 0,
TE2=19.3,19.4,19.5,196, 19.019.6 19920 20.120.2,20.3 20.5, 74,

Huxe crexyer TaKoe Xe pacnoioXkeHHe, KaK H B MaccuBe T£1 , nocne nocnen-
HEro YWcna 3anATas He Hy)KHa, a OKAHYMBAeTCA 3Ta pynna nammx o6o3Haye-
HueM (& END). Bee xa gm nepGOpHPYIOTCA HAYMHAA CO BTOPOM KOJIOHKH.
7.28. Cnucok LIST 6 BxnovaeT B ceG MaCCHBhLI HAYAIBHAIX 3HAYCHHH MOJI-

HOro BnarocopepXauus U7 u u2 . NocnenoBaTeLHOCTh 3aNMCH HAYANTBHBIX
HOaHHBIX 3THX MAaCCHBOB aHAJIOTMYHA NOCJIEAOBATENRHOCTH 3alIMCH JAHHAIX Mac-
cuBoB T£1, TE2.
Hike npHBelileH NpUMep 3alMCH HAYQILHBIX NAHHBIX NOJIHOTO BIArocoAepika-
HMA:

& L1ST6

ul =J810%9,2,7*0,3.6,10»9,2,7 03 % 38,1.2,7%9,2.,7%0,

3».1.91/27*.9 2, ?*03-38 uz 7%9,2. 7*03*38 If2 7*,9 2.,

u2=3810+39,.2., 7*038 ID'.9 2. ?‘*03*38 1.2, 7'.9 2, 7*0

I #J2.8 112 T*.9 2 ?*03!J&f127:~5 2, 7*05;53 112 7-_9 2.

&s £ ND

7.29. HauanpHble 3HAYCHHS KOJHMYECTBA XHAKOH (askl, pa3mellleHHbie B

MaccuBe UuUN, KOTOpHI! MoMellleH B LIST 7 , MMEIOT Te )Ke 3HaUeHHA, YTO H
1A TIOJIHOTO Bnmconepxcannx, TaK KaK HayalbHOe 3HaYeHHe TeMIleparypbl
BO ncex TouKax orpaxpaiouied xoHcrpyxumd Beimre 0 OC. [Mpumep sammcu
LIST 7 npuseneH Huxe:
& LISTT

UUN=3.8,10%9,2.7%0,3810%9,2,7%0,3~3.8,11.2,7%9,2,7+0,
I#3.8,1127%9,2,7%03+3811.2,7%9,2,7%0,I % 3.8,11.27%9,2.

&« END

TopsAnok cnemoBalHA HHGopMauuy, oTneppopHPOBaHHON Ha KapTax, JOJI-
EH COOTBETCTBOBATH MOPALKY CICNOBaHUA ONMCAHUSA MOATOTOBKH HCXOTHBIX
[aHHBIX, ONIHCAHHOMY BhIlile.

7.30. Insa npoBeldeHUA pacyeTa BJIAXHOCTHOTO COCTOSHHMA orpakpamouei
KOHCTPYKUMH IO NpefyiaraeMolt mporpamme s cHcremsl 206 ACBT (¢
nomowsio IBM "M-4030"") B nporpamme B8PLUWT cnenyer 3aMeHHTH ollepa-
Topbl NR=1, NW=J Ha onepaTopsl: NR=5, NW=5.

O6paboTka pe3ynbTaToB pacyera

®opMa IpeACTaBlIeHNA Pe3yJIbTaTOB pacdeTa ofHHaKoBa ¢ (opmoit 3amicH
HAYQTBHBIX 3HaYeHHMHt TeMINepaTyphl H BnarocopepkaHusa. CHadaia nevyaTaioTcs
HMCXOOHble JaHHEIE, a 3aTeM pPe3yJIbTAaThl pacyeTa.

IlepBrIM TieyaTaeTcsA YMCIIO, COOTBETCTBYIOUIEE BPEMEHHOMY LIATy, 3aTem
NeYaTaeTCs MAcCHB YHCell, COAepXKaHHe KOTOPOro paciiudpoOBLIBACTCS ClleAyI0-
uM o6pasom:

7.31. IlepBas cTpoka MaccHBA — paclpefie/icHHe TEMIEPaTyphl 1O TOMILM-
He CTeHBl, BTOpas CTPOKa — pachpeleneHHe NOJHOTO BJIATOCOAECPXAHUA MO
TOJII{HHE CTEHRI, TPeThd CTPOKa — pacnpenesicHHe XHAKOH (a3kl MO TOJLMHE
cTeHbl. Pa3HOCTH NMOJIHOTO BIIArOCOAEPXAHMA M XKHAKOH (a3l — ecThb KOJM-
yecTBO Nhaa. CnegyeT oGpaTUTh BHHMAaHMe HAa TO, YTO BJIAroCOZIEPXKaHHUe B JTO-
60t daze nato B % no o6seMy.
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7.32. Ecniu MAS &2, T.e. Hccnienyemast o6nacTs ABNAeTCA OHOMepHOR
WIH ABYXMEpHO#l, TO MepBhie TPH CTPOKH OTHOCATCH K J= 7. Jlna onHomepHOH
0o6NacTH NpENCTABNEHUA Pe3y/bTaTOB PacieTa Ha 3TOM BPEMCHHOM luare 3a-
KaHuMBaercs. Ilng gByxmepHOft o6macTn ( MAS=2 ) NedaTh pe3yNbTaToOB NpoO-
DOIDKaeTcs; CHeAyIomHe TPM CTPOKH, corepiaiie KOTOPRIX 3KBHBAJICHTHO
CONCPXAHMIO NPEAbLYHIHX CTPOK, OTHOCATCA K J= 2 . KonmvectBo cTpok B
3TOM cJiyuae pasHo (J * J71).

7.33. Ecimm mccnenyerca TpexmepHad o6nacis, TO IpYNIMPOBKA CTPOK
OCYULIECTBARETCA B CHeAylomlell NOCIeNOBaTeILHOCTH: NEpBhle TPH CTPOKH
anaJ=1 ,Z=1, BTOphIE TP CTPOKK Wik J:2,2=1 U T.0. 00 J=2,Z=7 , 3aTeM TpH
crpoku gng 7=3,Z=1 w r.4. noJ=3,2:J, 3areM) =4,Z=1 U T.0. g0 J=4,227,
nocyegHHe TPH CTPOKH GyayT HMeTh ClieAyIOLUMe HHOCKCHEIE 3HAUYCHUA J=J/,
Z=J. B pe3ynbTaTe KOJIHUECTBO HaNevaTaHHLIX CTPOK A BpeMeHHOTo ciod K
PaBHO - +

3-21) 2(.7!)2 (Z1) +1 .

Ilewats moneft TemMmepaTyp H BnarocomepXaHmult 3aKaHUHBaeTCH CTPOKOf,
cofepxameft sHaueHus napamerpos: DIF3,SWI1,5W2, DIF1,DIF2, SWJ3 . Ilapa-
merp DIF3 BBelieH 0is KOHTponA cdetra. Yem MeHsllle o abcomoTHoM Ben-
YMHE 3TOT NapaMeTp, TEM TOYHEe BLIONHAETCE PacdeT BIKHOCTHOTO COCTOA-
HHA orpaxjaouiefl KOHCTpY KiK. SW7 paBeH KOJIH4ECTBY BOIbI, BRIPaKEHHO-
MY B KI' H COAepXalleMycst B HccClielyeMOM (parMeHTe Hapy>XHOHR CTeHH B
PaccCMaTpHBaeMEIt MOMEHT BpeMeHH. SW2 03HauaeT 3HaYeHHE BArocomepxka-
HHA ang 3roro aneMenta. DIF 1 u DIF2xommaectso Boak! (xr), Henapsmoweics
¢ noBepxHocTell COOTBETCTBERHO (parmeHTa HapykHOH CTEHLI M BO3AYILHOH
npocno#tku B Heft. [Iapamerp SWJF— ectb 06beM HeceAyeMoOro ¢parmeHra.

7.34. BaarocoaepxaHne MaTepHaa, IPUBEACHHOE B HANIEYATARHHOM MACCHBE,
ABNACTCA NpUBENeHHOR (OTHOCHTeNbHOR) Besmtmuof. Jing Toro yro6GH nony-
WMTH PAKTHIECKOE BIAroConepXaine (U paxr) PACCMATPHBAEMOIO CTPOUTEND-
HOIO MaTepHaila, HooGXOTUMO YMHOXKHTL ApUBeaeHHOe (OTHO oe) Unp
BJlarocofepkaHHe Ha COOTBETCTBylolliec 3HaueHHe MaccuBa £TA® mns arvoro
(¢ ) CTpoUTeNBHOTO MaTepHana. CooTBETCTBYOLLee 3HaYeHHEe MacCHBa “W on-
penenAerca ¢ IOMOLIE0 hopMyIst

sarigferAl(s2sr) | [[40r) - el raifene.r)
Ypaxr UM{ETA 6/31 749,,/-(V5' *2‘511 Vst +ETA VS1+2 L‘GJ'I‘ @9

) - (o) .. )}

ETA iﬁ‘;"ﬂ)— ecrb 3HaveHMe £TA(i)cTpouTensHoiv MaTepHana B peflepHo# Tou-
u
ke( .v_saﬂ .,1) e mnpm.leu B nocneaHelt BeymurHe Heo6XOAUMMO B3IATH TONRKO Lie-

1 . .

i )oeral (923 10 e

nyw vactb. Ecou ETA vsi +1a957A Vst +2/ “panr"‘np ETA 73] + 1“”.
(77}

Ha rpasuue conpMKOCHOBEHHS NBYX MarepHanoB HeobGxoguMo ompepe-
JIMTH ABA 3HAYEHHN Upaym : OHHO 3HAYCHHE [UIK MATEPHAJIA, PACHONIOKEHHOTO
ClleBa, Apyroe 3HaueHWe IS MaTepHasa, pacHo/iokeHHoro cnpaed. Ecmu B
TouKe (Y3J10BOH TOUKE) CONPUKACcCAOTCA TPH (UeThipe) MaTepuana, To HeoGxo-
OMMO HallTi TpH (YeThipe) 3HaYeHHS Ugpaxm.

7.35. Onpenenexnble 3HaYeHUA U paxm HeoBGXOAMMO CPaBHUTS C BelTHMHHON
JOMYCTHMOIO BIIArOCOZEPXAHMA COOTBETCTBYIOLIETO CTPOMTENILHOrO MaTepHa-
na. EciH B KakoH-THGO ToYKe U paymTPEBLILIAET 3HAUCHHE [IOMY CTUMOTO BJa~
rocofep)aHHs, TO pacyeT BJIXHOCTHOIO COCTOSHHA Uesiecoobpa3HO NOBTO-
PHTh, BHecH HeoOXOOMMBle H3IMeHeHUS B KOHCTPYKUMM HapyXHOTO Orpaxpie-
HHA,
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8. NOArOTOBKA TAHHBIX A1t PACYETA
HA 3BM METOAOM NOCNEAOBATEJIBHOI'O
YBJIAKHEHUA

8.1. Inx sBopga B IBM ucxopHble naHHpie HaGuBalorca Ha nepdoxaprax,
M3 KOTOPBIX COCTABIAETCA KONofa ¢ MCXOOHLHIMH AaHHmMu. IlocnenseHt nep-
¢dokapToit B 310l KOJNONE NOMKHA GBITH ycTas nepdoKapTa, NOPAACK OCTAITb-
HbIX TepOKapT NMpoU3BONBHEIA. Konona ¢ UCXOOHBIMH JaHHBIMH MOXET CO-
HBepxaTh NepdOKapTy ¢ TekcToBolt HHGOpMauHeit, IpuieM Ha 370t nepdokap-
Te He JomyckKaerca HaGuBka uMcnosod MHopmaumm. Uscna, HaGuBaemele Ha
nepdokapre, JOJDKHL pa3fesAThe MeXIy cobolt He MeHee ueM OOHMM NMpoGe-
oM. Ha kaxpo#t nepdokapre nomxHel GbITh HaGHTH YeTnipe (B HEKOTOPRIX
Cny4asX MeHbllle) HeOTPHUATENBHBIX MHCIIA LEOTO THIIA &, {7,L5,44, KOTOPBIE
ABNAIOTCE MeTkamu HaGuTo# Ha nepdokapre HHDPOPMAUMH, OCTAIBHBE YHCIIA
Ha 3Tolt nepdokapTe JOMKHEI GLITH BEIMECTBEHHOr'O THNA K HAOHTHI € AeCATHY-
Ho#t Toukol. Merku paipeiaerca HabMBaTh KaK B Havane nepgoKapTsl, TaK H
B KOHLE ee H Jaxke MeXXAy YHMCJIaMH BelllecCTBEHHOro THNA, OJHAKO Heobxonmu-
MO COXPaHHMTh MOPANOK MeTOK Mexnay coGoft. [lepBasi MeTka MOXeT NMpHHH-
Mars 3HayeHUA oT 1 go 25 U o/IHO3HAYHO ompefensAer BUN MHGopMalHH, HabH-
TO# Ha maHHOH nepdoxapre.

Yucriosyo HHGOpMALMIO ClleflyeT MOTOBHTH A1 HaGMBKH Ha nepdoxapthl
B COOTBETCTBHH C Ta6n. 2. Ilpy HanWumMu B KOJONE ¢ HCXOOHBIMY NAHHBIMH
nByx u Gonee mephoxapr ¢ OMHAKOBBIM# MeTKaMH BOCIIPHHMMAETCH Nochen-
HiAS M3 3THX nepdoxapr (cM. npumep 12 nepdokaprer N2 1 1 N2 31 unu N°30
U N? 33, mi N2 2 u N2 3).

B cBa3M ¢ TeM, yTO HelcTByolMe HOpMaruBHbIe JOKYMEHTHI, HanpHMep,
CHuIT 11-3-79, cocTaBiicHH ¢ KCNOJIB30BaHHEM TONBKO TeXHHYECKOH CHCTeMB
eMHHI, H3MepeHUs (H3HUCCKHX BeJIHYHH, HCXOMHRIE 1aHHKIe BBOAATCE B IBM
B YKa3aHHOH CHCTeME CHHHHIL

8.2. IlepdrokapTsl ¢ HCXOOHLIMHA SAHHEIMM, BBOMMMEIC B IBM, pacneuarni-
BaIOTCSI B BHAE CTPOK Tabimupbl, olarnapnenHo#t “CARD LISTING ™. Hudop-
Manus, HaGurads Ha nepdoKapTax ¢ HEeBEePDHLIMM METKAMHM,IpH pacueTe He
YYMTHIBAaETCH ¥ COOTBETCTBYIOLIAS CTPOKaA B TaG/HIe NOMUYEPKHBAETCA.

8.3. HMcxonnble naHHhle, HeoGXOmMMBIE VIA pacyeTa, PAacHeuaThIBAIOTCA
nocie 3aronoeka *’ DATE LISTING™. 3ateM NPOH3BORMTCHA NMPOBEPKA ITHUX
OAaHHBIX M MpH oOHapyxeHHM ouwHGok Neyataerc coobueHue o6 ommuGkax
H p%cqeg He NpoU3BOOMTCH. Bo3MoxHble coobieHus o6 ommMbKax cBeleHbl
B Ta0J. J.

8.4. Tlocne 3aronoska ” RESYLTS » neyaraloTcd pe3ynbTaThi paciera. OHH
HevaTaloTcs Yepe3 OTPe3IKH BPeMEHH, paBHEIE 33JaHHOMY BpeMeHH pacuyeTHoro
nepHopa. Kaxnas Bblmava Ha me4aTh OMHMCBIBAET BJIKHOCTHOE COCTOSHME Or-
pPOKOAIIE! KOHCTPYKIMH Ha TeKyIIHHA MOMCHT BpemeHH. B neppolt crpoxe
NevyaTaercst 3HaYeHMe TEKYILEro MOMEHTa BpeMEHH Z B CYT, pacueTHBIH Bpe-
MEHHOR wiarZlZ , ¢ KOTOPEIM PaCCUYMTLIBAJICA BIIAXHOCTHEI PEKHM KOHCTPYK:
HHMH 33 JaHHLIA pacueTHRIH MepHOA B 4ac, Macca BJIarH, cofepxauleiica B 1 M
KOHCTPYKUMH MW B KT, TeMIepaTypsl BO3NyXa [0 pa3Hble CTOPOHKI OrpaXie-
Hug 71 w72 B OC, oTHOCHTENBHBIE BIAXHOCTH BO3AyXa MO pPa3HLIC CTOPO-
HEl orpaxaeHus F1 v F2 B %.

Ha BTOpoit H TpeThelt CTPOKAX MEYAIOTCH COOTBETCTBEHHO 3HAUYEHHSA OTHOCH-
TeJbHORA BIIKHOCTH BO3AYyXa B NOpax MaTepHaJsiOB i 3HaYeHHA BECOBOH BAaX-
HOCTH MaTepHaJIOB. JTH 3HAYEHHS MeMaTaloTCA WA Kaxno# pacdeTHO’ miocko-
CTH ABaXhl M XapaKTepH3yIOT BADKHOCTHOE COCTOSHHE MATEepHANoB ClieBa H
cnpasa oT Hee. Ecnu wMcno pacyeTHBIX IUlockocTedl Gonee necsaTH, TO I€48Th
NPOAOJIkaeTcA Ha yerBepTolt W nmATo# CTpokax, ecnn Gonee 18, To Ha wWecToft
M ceapMoit, ecnu 6osnee 27, To Ha BochMOSt 1 AeBATON cTpOKaXx.

Fogosbie IMKILI OTAENTIOTCA APYT OT APYTa MeYarThio rofia SKCIUIYaTalMK
¥ Ha3BaHHeM BApHaHTa pacyeTa.

Mo oxonuannu pacyera mevataerca: “THE CALCULATION IS FINISHED "
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) Ta6nuna 2
Moarotoaxa uncnoBoit vidopMausu aaa HaGHBKH Ha nepoOKapTHI
3Ha-{HaumeHoBaHMe O6o3na- | Equamusi O6o3HaueHue B Texc-rebxocoﬁm 3aaHUA HHPOPMaLUH Ipumeuanue
Ye- |MH¢OpMalMH, Ha- YeHHEe B | H3MEpEHHA MpoTrpaMMBl
HMe |GuBaeMOM Ha NaH- | TeKcCTe
MeT-{Ho#t mepdokapTe
LT N S - ———
1 Temneparypa BO3- 2, oC MaccuB BemiecTBeH- a) {p=0, iy#20,i4#0 — 3nMeMeHTHI MaccHBa
OyXa [0 NepBYIo UIH HEIX flEpeMEHHBIX  He PaBHLI MeXAY co6oH H, HayMHad ¢ 3nte-
CTOPOHY Orpax- t, T1 MEHTa HOMEPOM (3 , KOHYAA 3/IEMEHTOM C
OeHHA HOMepoMm (i3 + {4 — 1), NpHHUMAIOT nOCTIE-
[OBATENILHO 3HAaYEeHHUA, paBHble YHC/IaM Bellle-
CTBEHHOTO THIA, HaGHTHIM Ha nepdokapTe;
&4 — KONHYECTBO IEMEHTOB MAacCHBA, BBO-
IHMBIX ¢ AaHHOA NepdoKapThl;
6) i2=1, (3= 0, o= 0 - Bce 12 anemeHTOB
MAacCHBa fION1araloTcA paBHBIMH NEpPBOMY, Ha-
6uToMy Ha nepdokapTe YHCNY BelIECTBEHHO-
ro THNa
2 TemnepaTypa Bo3- ¢, oC MaccuB BellleCTBEH-  AHaJIOTHYHO cTpoke 1
nyxa o BTOpyIo HIH HBIX NepeMEHHBIX
CTOPOHY orpax- tg T2
JieHUsA
3 OrHocuTennHan @98 Maccus BemtectBen- To ke
BJIAXHOCTH BO3- AITH % HBIX NlepeMeHHBIX
AyXa no nepeymo Su F1
CTOPOHY Orpax-
AcHUA
4  OtHOCHTenbHas @y % MaccuB BeleCTBEH-  »
BJIRXHOCTH BO3- WM HBIX NICpeMEHHBIX
Ayxa no BTOpyIo *8 F2
CTOPOHY Orpax-
OEeHUA
5 KospduumueHT o g KKam ___ Macces BewecTBeR-
TEeIUI00TAAH HITH (M2.4.9C) HBIX NepeMEHHBIX
AePBOit noBepx- oy Al
HOCTH OTpax-
ReHust
6 Koadpdpuuuenr dy KKanm_ MaccHB BelleCTBEH- »
TeIIo0THaYM HITH (M2.4.0C) HBIX NlepeMEHHbIX
BTOpoit NoBepx- ap A2
HOCTH Orpax-
OeHUA
7 MHaorepma W % MaccHp pelleCTBEH-  Ly— HOMEP MaTepHaNa, IU1A KOTOporo
copbuuu HBIX NlepeMeHHBIX . 3amaercsA H3oTepma copGumH;
S0 L3 — HOMEp TOYKH, HauHHasA ¢ KOTOpoft
. 3ajaercsl H30TepMa copOuMH;
{4— YMCIIO TOYEK HIOTEPMBI COpPOLHH,
KOTOpble 331a10TCA Ha JaHHO#
nepdokapre
8 YnensHas OTHO- €o r/xr MaccHB BelllecTBEH- AHANIOTHYHO cTpoke 7 JomycKaercs 3Ty
CHTeJIbHAA Napo- HBIX IICpEMEHHbLIX 3aBHCHMOCTD HC
eMKOCTD VS 3a71aBaTh, B TOM
clyvae NpH BhI-
NOJIHEHHH NpOr-
PaMMBI OHa BbI-
wycnsercs Tabauy-
HuiM auddepen-
UMpOBaHHEM H30-
TepMBI copbuun
JAHHOrO MaTe-
DHaNa
9  Koadduumuent M r/(M.u MM  MacCHB BellieCTBeH- Ly — HOMep MaTepHana; TomxkHo cobmo-
NaponpoHHuAae- pT. CT.) HBIX flepeMeHHbIX {3 — WHCNIO TOYEK 3a[aHHA ITOTO HATHCA COOTBET-
MOCTH 7 ko3¢ ¢uHeHTa CTBHE MEXIY
ato#t nepdoxap-
~ TOR ¥ COOTBETCT-
° Bywoule#t nepdo-

Kapro#t 10
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3Ha-

HanmeHnosanue

ye- [HHPoOpMaUMH, Ha
HHe |6uBaeMoX Ha pgan-
MeT- HO# nepgoxapre

11

12

13

14

15

16

17

18

Becoras Briax-
HOCTH INA 3a/a-
HHA K03dHIH-
€HTa Napomnpo-
HHUUAEMOCTH

Koapduument
BIIArOTPOBO-
HOCTH

BecoBas Bnax-

HOCTD VISt 334~
HUA K03¢dHuu-
€HTa BJIAronpo-
BOXHOCTH

CpemsecyTou-
Has CKOpOCTh Ka-
ITHJINISPHOTO BCa-
CHIBaHHA

BecoBag Bnax-
HOCTH JIIA 3aaHHA
cpenHecyTo4HOM
CKOPOCTH KamuuiAp-
HOI'o BCachIBaHUA

KoadduimieHr ten-
TOOPOBOAHOCTH

BnaxHoCTh BecoBas
WA 3apaHua Koad-
uLMenTa TEMIo-
IPOBOXHOCTH

IInotHOCT®

Homepa marepua-
JIOB PacUeTHRIX
CJIOEB

O6o3Ha | Epsuunnt
YeHHEe B | H3IMEpEeHHN
TeKcre

w %
B rf (M.4.%)
w %
c cM/MHH
w %
A KKan__
(M2.4.9C)
w %
T Kkr/m3

ITpodonxenue rabn. 2

0603HaueHHe B TeK-

———

Crioco6b1 3anatna uHGpopMauuu Ipameuanue
CTe nporpaMMsal
Maccus BemecTseH- AHANOHYHO CTpoKe 9 Jra nepdoxapra
HBIX MepeMeHHbIX OTCYTCTBYET, €C-
sV nH K0P ruHEHT
M TPHHAT NIOCTO-
SHHBIM
Maccus BemiectBen- To xe Jomxuo cobmo-
HBIX IlepeMeHHBIX DATECA COOTBET-
™ CTBHE MEXRY

MaccuB BellleCTBER-
HBIX epeMEHHBIX

ST

MaccuB BellleCTBeH-
HBIX epeMEHHBIX
VK

MaccHB BellleCTBEH-
HBIX MepeMeHHBBIX

SK

MaccHB BellecTBeH-
HBIX flepeMeHHbBIX
HT

MaccuB BeulecTBeH-
HEIX NIepeMEHHBIX
SH

BelecrBeHHas
NepeMeRHas

MaccuB nepemeH-~

HBIX LIEJIOFO THIIA
MAT

”

”

i — HOMep MaTepHana

{3 — IMCIIO PACYETHBIX CIIOEB C

. DaHHBIM M2TEPHANIOM;

i3 — HOMep IepBOTO PAceTHOTO
. CIOf MAHHOTO MATepHaIa;
{4 — HOMep MaTepraina

aroit nepdoxap-
TOH H COOTBETCT-
Bywweit nepdo-
Kaproit 12

Jra nepdoxapra
OTCYTCTBYST, €C-
1 Ko3pHuMeHT
A NpHHAT NOCTO-
SAHHBIM

IomxHo coGimo-
JATBCS COOTBET-
CTBHE MeXny
aro#t nepdokap-
TOH H COOTBETCT-
Byioillelt nepdo-
KapTo# 14

Ota nepdokapra
OTCYTCTBYET, €c-
JM CpemHecyTou-
HAA CKOPOCTD Ka-
NMUANAPHOTO BCa-
CHIBaHHA NPHHA-
Ta NOCTOSHHOM

Tonmxuo cobmmo-
JATBECA COOTBET-
CTBHE MeXIy
aro#t nepdoxap-
TOH H COOTBETCT-
Byomelt neppo-
Kaproit 16

3ta nepdokapra
OTCYTCTBYeT, ec-
m ko3ddHuMeHT
NPHHAT NOCTORH-
HBIM

Ilepdoxaprsi,
ONMCaHHLIE B
cTpokax 7-17,
IOJDKHH GhITH
VIR KOKIOTO
MATepHAIR, HMEK-
LIerocd B KOHCT-
pyKLMA

JTinx pacueTHBIX
CnoeB, g KOTO-
phIX 3ra HHpOP-
MalHa He 3a08-
Ha, B Mpouecce
BLINO/THEHHS
nporpamMmsI npu-
HHMAeTCA MaTe-
pHan ¢ romepom 1
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€€

3na|HanMeHoBanue
ye- |HHPOPMALMH, Ha-
Hue [OuBaeMoft Ha naw-
mer-|HoH nepdoxapre
K"ﬁl

TEeKCTE

s Ty T p——

Enussini
YeHHe B | M3MEPEHHSA

OGo3nauenme B TeK-
CTe NporpaMMaI

IIpoooaxcenue 1abn. 2

19 Ilaru pa3GUBKH

KOHCTPYKIMH Ha
pacueTHRIE CJIOH

20 Benuumna,
o6GparHas conpo-
THBJICHUIO Napo-
OPOHHUAHKIO

21 HavanbHas Brax- @, u Wy
HOCTb MaTepHa-
NIOB KOHCTPY KIHH

1/Rn

22 DBasoBblit BpeMeHHOft AZ§
LUAT M KOHCTAHTR,  m,  mg
onpeneNAoLIHe PA
paspelleHHbIX Bpe-
MEHHBIX LIATOB

23 Bpems pacuemoro Z,,
nepHona

1'[ (Mz.q.
MM PT, CT)

Maccus senecraes-

HBIX McpeMCHHBIX

BeliecTBeHHan ne-
peMeHHas
RP

% H % pecoBOR MaccHBBI BelLlleCT-

BJIAKHOCTH

cyT

BEHHBIX IlepeMeH-
HbIX
FL,FR u SL,SR

IlepemeHHan Bellle-

CTBEHHOr'O THNA

HepemeHHEIE nETOr0

THRAa ML u MG

Ilepemennan sellle-

CTBECHHOT'O THIIA
zZpPP

a) (=1, 1330, l4#(Q — 3neMeHTHI mac-
CHBa He paBHbI MeXIy cOGO#t H, HaunHas
C JIEeMCEHTa C l{omepom i 3. KOHYasA 3ne-
MEHTOM ¢ HoMepoM (L3 +i4 ~1), npu-
HHMAIOT 3HaY¢HHA, paBHEIC YHCIIaM Be-
LIECTBEHHDIO THINA, HAGHTHIM Ha Nepdo-
KapTe, Lq- KOOIHYECTBO 3NICMCHTOB MacC-
CHBa, BBOIMMBLIX C IaHHOH NepOKapThl;
6) {3=0, i3#0, {4#0 — 3neMeHTEI Mac-
CHBa, 3an0JiHAeMble ¢ naHHOi nepdokap-
TH, PaBHBI MeXXIy coGoil H pasHEI HepBO-
My HabGuTomy Ha mepgoxapTe Yuciy Be-
ICCTBEHHOT'O THNA; 3ANONHAIOTC UIe-
MEHTHI MaCCHBA HaUMHasA C IEMEHTa ¢
HOMEpOM i3 H KOHYaA /IEMEHTOM C
HomepoM (is+is —1)

Lz ~ HOMep pacueTHOR’ MIOCKOCTH ¢
DAHHLIM COTIPOTHBJICHHEM Napo-
NPOHULIAHMIO

a) tp=1,i3%0,¢4#0 — 3meMeHTHI 32-
NMONMHACMOR YacTH He paBHbI MEXAY CO-

Gotit; .

6) i2 =0,i3#0 i % 0 — 3MEMEHTH
3anonHieMoft YacTH MaccHuBa paBHBI
MeXAy co6o#t H paBHL EPBHIM OBYM

HJTH 9€ThI pEM YMCIIAM BELIECTBEHHOTO
THOA, HaGHUTHIM Ha falHO# nepdokapTe;,
iy — HOMep pacueTHON IUTOCKOCTH,
HauyMHast ¢ KOTOpOH 3aHOCATCA
HavYayIkHBIC BJIAXK HOCTH;

€4 — IHCMO pacueTHBIX IUTOCKOCTEf,
JJIA KOTOPBIX 38HOCATCA HavyalibHbie
BJIOKHOCTH ¢ naHHOMH nep¢doKapThl

ML nonaraercs pasHo#t Lz H
MG nonaraeTcs paBHoOM £ 3

Ina xaxpo#t
pacueTHOH IWIOC-
KOCTH CniefyeT
HabuBaTtL 11O ABa
JHaYCHHA Py —
ClicBa ¥ cnpana

oT Hee. Ecimu x0-
T OBl OHO M3
HuX paBHo 100%,
TO CJIEAYyeT Ha-
GUThH eLle ABa
JHAYEHMA Wy —
CNeBa H clpana
OT ITOCKOCTH

Ecnu my = mg=1,
TO pacyer IpOHc-
XOIHT C MOCTORH-
HBEIM BPEMEHHBIM
urarom. Jta nep-
¢doxapra MOXeT
OTCYTCTBOBATb,
TOraa B mpolecce
BBINONTHEHHA
nporpaMMal NpH-
HHMaeTca AZ§ =
=124, My = 8,
mg= 10

Jra neppokapra
MOXeT OTCYTCT-
BOBATB, B 3TOM
cllyuae B npoliec-
ce BBIMNONHEHHA
NporpamMMEl fpH-
HUMaeTcs Zpp =
0cyr



_ _——
OGo3na fE.!m]-muu
YeHHEe B | H3MEpEHHA
TeKCTe

3Ha
Yye-
HHE

HMEHOBaHHe
dopmalinn, Ha-

HBacMOH Ha JaH-

meT- Hoit nepdokapTe

24 Bpems Havana Z, cyT
pacueTa

25 Bpemsf OKOHUaHHR Z CYT HIH
pacueta ron

O6o3HaueHHe B TEK-

CTe MpOTpaMMbl

IIpoooaxenue Taba. 2

Cnoco6bl 3aaHisi HHOOPMallHH

IIpumevatine

KH ¢,
_—— b e e L

IlepemenHan Belle-
CTBEHHOTO THMNA

28

TlepemenHan Beule-

CTBEHHOTO THNA
ZE

- Ora nepdpokapra
MOJXET OTCYTCT-
BOBaTh, B 3TOM
clydae B mpoliec-
ce BHINONHEHUA
NporpaMmsl
NPHHUMAETCH

Jra nepdoxapra
MOXET OTCYTCT-
BOBATh, B 3TOM
cnydae B npotec-
ce BHINOJIHEHNA
NpOrpaMMBl
NPHHHAMAETCR

Zx paBHBIM
§ romam

t2=0 —sememHa ZE 3apaerca B

. rogax;
[ =1 - BemmunHa Z £ 3apmaerca B
cyT



Tabnuua 3

Bo3MoOxHble co0BGenun 06 OluHGKAX BO BBEXCHHBIX HCXOMHBIX AaHHBIX

8 LOOK BOUNDARY
CONDITIONS

Ne Coo6iuenne 06 ommubxe TTeuaTaemuie
o napaMeTpsl
1 LOOK LAVER J.H
2 LOOK MATERIAL J
6
3 To xe I
J,W
4 A1) I
WV, MU
5 » I
JWT
6 To xe I
J, WK
7 » I
J, WH

J PacumdpoBKa coobieHus

Pacuetnsit war (H) J2-ro cnos 3ajaH MeHBIUUMM WK PaBHLIM HYITIO
IhnoTHOCTs (G) J-rO MaTepHana 3aJaHa MeHblllelt win paBHOM HyIIIO.

Jae 3naveHne copOUHOHHOM BAaXHOCTH (W) I -ro MaTepHana MeHBile
Hynd, ni6o mensie (J-7 ) -ro 3HaYeHHA

J -e 3navertHe Ko3¢rpHumenTa naponporuuaeMoctu (MU) I -ro marepuaia
MeHLIle WM PaBHO Hymo, NH60 J -0e 3HaYeHHe BecoBOM BnaxHoctd (W V)
MeHBlLIe MITH paBHO (J-7 )-My 3HaUeHMIO.

J-¢ 3HavYeHue BecoBO# BiaxHocTH (WT) i 3aBHCHMOCTH Ko3dduirHeHTa
BJIATONPOBOOHOCTH OT BJIAXHOCTH I -TO MaTepHana, MeHbllle HIH PaBHO

(37 -1 )-ro 3HaueHus

J - 3HayeHHe BeCOBO# BnaxHOCTH ( WK ) IJNif 3aBMCHMOCTH CpPEIHECYTOu:
HOM CKOPOCTH KANHIUIAPHOTO BCACHIBAHMA OT BiIkHOCTH J -TO MaTepHana,
MEHBIlE KWK paBHO (J-7)-ro.3uauéHus

J -e 3HauYeHHe KodxpduuneHTa TelwonpoBoaHocTH ( WH) 1-ro MaTepuana
MeHBllEe WIH paBHO HYmo, Mubo J -e 3HaYeHHe BECOBOMH BITAXHOCTH MEHBILIE
WM paBHO (J-1)-MYy 3HaUCHHIO

OTHOCHTeNBHbIE BJIAKHOCTH BOJIIyXa ITO NIEPBYIO MIIH IO BTOPYIO CTOPOHY
OrpaxieHus 3aJaHbl OTPHLATENBHBIMH 3HaYEHHAMH JIHOO KOIDPHIMEHTHI
TeIUIOOTHa4YH N0 NepBYIo WIH MO BTOPYIO CTOPOKB! OIPAXIEHUA 3aIaHbI
OTPHUATENBHLEIMH HITH HyJICBRIMH 3HaYeHHAMH

e e e s e e ol o e b . i e e e S S o . i S i o o . . P e . e S e e e S S (T e T T e T s . e s, e e o Wl o S e e et ek Tl " AL . e e e o S e o e o e e



9. CTEHA U3 TPEXCJIOMHbIX KEJTE3OBETOHHLIX
NAHEJIEA HA THBKHX CBA3AX
C YTEIUIMTEJIEM U3 MUHEPATIOBATHBIX IIJIUT

9.1. OnpenenuTs BIAXHOCTHOE COCTOSHHE TpexcioiHoiM kene306eTOHHOH
naHend Ha UGKMX CBA3AX C YTEIUTHTENEeM M3 MHHEPAJIOBATHLIX IUTUT H BEPTH-
KTBHOT'O CTBIKA 3THX MaHeNel 0 MPOEKTY CepHH 1A MOMEUIEHHHA C BIAXKHBIM
PEXHMOM B KIIHMATHYECKHX YCIIOBHAX ApXaHreNnbCcKa.

9.2. TemnepaTypa BHYTpeHHEro BO3dyXa B NOMeILIEHHH NPHHUMAETCA NOC-
TOAHHOM M paBHa ¢§ = 25 OC npu oTHOCHTeNILHOMN BIAXKHOCTH ero ¢ = 80%
(aGcomoTHaA BraxHocts PB = 25,5 rlla).

9.3. B kauecTBe HccleRyeMOl Orpaxaaloliell KOHCTPYKUHH NPHHATA Xelle-
3o06eToHHas ngHens TomuuHo#t 0,25 M: HapyXHBIH Kene306eTOHHRIA ( ¥ =
= 2400 xr/m’) cguo#t — 0,05 M, cnolt yTeliuTens U3 MHMHEpPAIBHON BATHI
( 7 = 300 xr/m?) — 0,1 M, BHYTpeHHHH >xene3o6eToHHLIt cnoft — 0,1 M.
BepTuxaibHblit menegon CThIK MaHENH 3ajeslaH UeMEHTHO-NECYaHbIM pacTBO-
poM (¥ = 1800 kr/m?).

Orpaxpaiolan KOHCTpYKUMA padGuBaeTcd Ha BOCEMb PacCUETHBIX CJIOEB;
HapyXHLIt XeNne300eTOHHBI! clloit pa3GuBaeTcA Ha OBa CJIOS TONIUMHON IO
0,025 M, BHYTpeHHnIt Ha qBa c1od TomumHOHA no 0,05 M, cnoft yTelumrens U3
MHHEPATOBATHLIX IUIMT Ha YeThipe cNoA TonuuHo# no 0,025 M. B nonepeuom
HallpaBJIeHMH (K HallpaBIIeHMIO TEIUIOBOT'O MOTOKA) KOHCTPYKUUS pa3buBaeTcd
Ha MATH CEYEHHH; NEPBOE CeYeHHE MO OCH CTHIKA, BTOPOE B MECTE KOHTAKTA CThi-
Ka C TeJIOM MaHeNlH, OCTaNikHbie OTCTOAT MAPYT OT JPyra COOTBETCTBEHHO Ha
0,015, 0,03, 0,05, 0,07 m. Ha puc. 6 npefcTaBneHa HaHeceHHaa pacyeTHas
CeTKa Ha F'OPU3OHTANBHBIE CeYeHHS OTrpaXnpawlle# KOHCTPYKUMH B MeCTe CThi-
KOBaHHA IBYX NnaHesnel Ha rHOKHX cBA3AX.

o (46)
+ _4=25°C _ 4-680% #5232 d2 a+,
T —
J 4 J
bemow
S V=2400ke/m’  R:447% 12,3 8
U"g‘ﬁc =20%
1
Tr
M
‘ 7 weggfnagaﬁ
S| Yo =500kem? 2-0767%
Yevgne =2%
7
4
e
8
§_ YUsgue*202%
4 bemon yo-80nem3  R2,244%

T Let4C @ =7%

ch._ 6. BnakHOCTHOe cocTOMHME TPeXCIOiHONH Xene306eTOHHO! naHemm
(0 = 0,25 M) B okTAGpe (TpeTHit rof IKCITYaTanMK) B KIMMATHYECKHX
YCNOBHAX ApXaHTeNbcKa
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9.4. Ko em' TeIUIOOTAAYM BHYTpCHHefl MOBEPXHOCTH olzg =
= 180 xxan K)Z KO3} PHIMEHT TEITIOOTAAYM HApYKHOH MOBEpXHO-
CTH oL &y = 480 xxan/ (M%- cyT- K), xoadbdmineHT TemooTaa™ NOBEPXHOCTH
BO3AYUIHOR Mpocnoftky MoxeT GuITh paBeH 0, TaK Kak BO3MyIUHAA NMpociofika
oTcyrcTBYyeT. Ko3dduuneHT mMaccoo6MeHa COOTBETCTBYIOUMX IO, fepxﬂoc‘ren
¢ BO3yXOM MNpeACTaBlIeH CleAyIUUM oG;aaoM omg=0,15 xr/ (M. cyT-rlla)
IS BHYTpeHHell IOBepXHOCTH, ot ma= 0,3 xr/ M2 - cyt-rila) pna HapyxHoit
HOBEPXHOCTH A rrpp= 0 Ui BO3AYNIHOM NPOCTIOHKH.

9.5. Ilnsa paccMaTpMBaeMOro BapHaHTa Orpaxuaioie#t KOHCTPYKIHH HeoG-
XOOMMEIe HCXOTHBIE JaHHbIE IPENCTABIICHLI HUXe:

1.& LIST1

2. I1=3,12=3,13=7 t4= 4157 16=0,47<7, J~6. D2 =2,Js <2, 7§ ~1, MWR~1,

3. K=1, NUM5 =2,KP =2, KWR =650, NWR =548.KE = 3295.NC = &,

4. MAS =2, NTIPE=0,V51=3,Y52=.88, EP1=.3, £PI=.5,R1=590,R3=80,

5. UM =20,0M =4.4,0MM =1, DE{ = 33333, DE 25 04TI1=25, 1225 PA-f6002=15,
6.CICE=5,CWA=f,CPA=183,DPR=0,SW3=.0563 NO =@, NCO=

7. & END

8. & LIST4

9. NJ=13 KMO=51,51,30,3( 30,31, 31,28, 31,30, 31, 30,34,

10.TR =15.6,13.7,8.414,-4.5-98,12.5,-12,-8,~.6,56 12.3,136,
1.PR=10.2,9.75,7.5,4.934,2.4,1.951.9.2.25,3.6,52,81,102,
12.TV=16,14,9,2.5-2.5-7.3,-9.5,~9.5,-58,.6,6.6,13, 16,
13.PV=10.3,10,,7.8,5.5,4,2.8,2,195,2.34,5.6,8.3,10.3

t4. & END

15. &LIST8

16. ALFA =.26,.33,26,0.26, 33, BETA=1.18,-~.075,1.19,0,1.19,~ O75,

17. AFR = - 3.85,-2.75,-385,5-3.85,-2.75,BFR=3,36,-2.42,3.36-3 3.36,-2.42
18. & END

19. & LIST9

20.AL=480,,0,180,AM=.4,0,.2,

21. SNA=.5635,239.136,.171,2%.239,SMA = 146,1.28,. 192 * -.05

22. & END

23. & LIST3

24.DD=6%12E~03,6 % 4E-04,6 % 12E -03.6% {3E-02,6+12E-03,6% 4E -04,
25. DS=2% 12603, (E-03, GE 04, 26-04,0,2 * 4 £-04, 3£ -04, 2604, 1F-04,4
26. 2 % 2E-03, 1E-03, 6604 2E-04,0, 3 % 13£~02, TE-03,2%.3E~03

27, 2 % 12E-03,,1E-03, 6E ~04,26-04,0,2% 4E ~04, 36 04, 26-0%, 1E-04,0
28, TK=0,2E-04, 4E-04, 4504, 26~04,0,0, 2 -04, 4E-D4, 45E-04.2E 04,
29, 0, 2E -4, 4E- Q4 45E -04, 2E-04,,8 §. 26 - 04, 4E-04, 45E-04,.2F -04,0,
30. ,2E-04 4E~04, 45E~04,26-04,0,

31. WK=0,1E-04, 26~ 04, FE-04, %F -04, SE-04,0, 5605, 16-04, 15 -04, 26 -04,
32.0,16-04 204, 3E-04,4E-04, TE-04, T, IE-04,. 2614, IE 04, 4E-04), SE -04,
33. 00, 5E-05, 16-04, 15E 04, 26 -04,
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34 ETA=1.5,1.45,4 *1.46%1,15,1454 14,

35 2%13,.213.244,.258.267,1.5,1.45,4% 1.4,

36. LA1=14.315.717,18.219.4,206,34.8,37,,40.6,43.5,46.3,99.2,
37. 14.3,15.7,17,18.2,19.4,20.6,1.73,165,1.97,2.09,2.21,21,2.33,
J8.14.3,15.7,17,18.2,19.4,20.6 348, 37.7,40.643.546.3 49.2,
39.0A2-14.315.718.5,20.522 5,294, 34.8,37.742.146.5 50.9.55.3,

90.14.3157,18.520.522.524.41.73,1.851.97,2.092.24,2.33

41. 14.3,15.7,18.520.5 22.5,24.4,34.8,37.742.1,46.5,50.9,55. 3,
42.FIL =36%0,CT=6%2,6A=1800,2400,,1800, 300,1800,,2400,
43.6B=20,15,4+10,

94. & END

45 & LIST2

46. DX=06%.0252 *05,0,Dy=3*015.03.052+07,DZ =2*1,

47 &« END

48. VARIANT 07

49 & LIST 5

50. TE1=16.38,17.2,17.98,18.95,20,21,21.98 22.76,23.66, 10* 0,
51.16.12,16.7,17.32,18.5,20.03,2146,22.74,23.36,23,92,10* 0,
52.16.05,16.4, 16. 75, 18.33, 20.03,21.73 23.31,23.66,24.02,10* 0,
53.15.98, 16.15, 16.32, 18.16,20.0321.9.23.74,23.93,24.10, 00,

5. 15,93, 16.04, 16.14,18.09,20.03,21.97,23.92,24.04, 24.16,10% 0,
551592, 16.02,16.11, 18.07, 20.03,21,99,23.95,24.06,24.17,
56.TE2=16.36,17.2,17.98,18.95,20,21,21.98,22.76,23.66,10 *,
57 16.12,16.7,17.32,18.6,20.03,21.46,22.74,23. 36,23.92, 10* §,
58, 16.05,16.4, 16.75,18.33, 20.03,21.7323,51,23.66,24.02,10 % 0,
59 15.98,16.15,16.32,18.16,20.03,21.9,23.74,23.93,24.10, 10 *0,
60. 15.93,16.04,16.14,16.09,20.03,21,97,23.92,24.04,24.16,10 * 4,
61,1552, 16.02, 16.11,18.07,20.03,21.99,23.95,24.06,24.17

62. &< END

63 & LIST &

64, U1=2.8,7#10,3.,10%02.8,7 %10, 3., 10%0,

05.2.8,2%10,3*% 7,2 #10,2.9,10%0,2.7,2#10,3* 7,2 *10.,2.9,10 %0,
66.2.8,2% 10,3%7,2%10,2.9, 10%02.7,2 %10, 3#7,,2#10,2.9,10 % 0,
67 U2=2.87%10,3,10%0,26,7%10,,3,10%0,

68.2.8,2%10,3% 7,2%10,2.910%0,2.7,2 %10, 3*7,2%10,,2.9,10 %,
69.2.82 %10,3%7,2%10,2.9,10%82.72*10.,3*7,2*10,2.9 10 %0

70. & END

7. & LIST7

72. UUN=2.8,7%10,3,10%02.8,7%10.,.3.,10 *0,
73.2.8,2%10,3%7,2%10,2.9,{0%0,2.72%10,5%7,2%10,2.9,10%(,
74.2.8,2%10,3%7,2%10,2.9,10%0,2.7,2% 10, 3% 7, 2#13,2. 10%0,
75. & END
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Puc. 7. TemmepaTypHO-BIamHOCTHOE® COCTOSMHME TPEXCIIOHHOMR Xese306e-
ToHHOR maners ( 0 = 0,25 M) B swBape (TpeTwil rog 3IKCIUTYATauMH) B
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{7
bemon
f*?‘mn’/ﬂ’ 52,=44% ‘ s
& Uname *20% |6
gc/ , a$s .,
ez | 09 @as) )
munepans - 0L
S| wes doma__y - 300wane’ 52,-0768 5
st or .
I AT 7 Ad) 5
L - Nl 85
« bemaor \\ BJ 0
§ rrowns 2-44% ¢
| Umare * % 6 ] 4
= t.--8%C @-9% /55),?,&9 38 39 7-
1 J 4 5 &
Puc. 8. TeMmepaTypHO-BITAXHOCTHOE COCTOSIHME TPEXCIIOHHOR xene3o00e-
ToHHo#i naHesm ( 0 = 0,25 M) B MapTe (TpeTuil Tof IKCIUTYaTaIMH) B KJM-

MATHIECKHX YCIIOBHAX ApPX3HrebCcKa
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Puc. 9. UameHeHHe BIIAroCONEPIKAHUA IO TOJIIHHE TPEXCIOWHON
xene306eTOHHOM MaHeIM B CeyeHUH J = 4
1 — nonHoe BrarocomepXaHue B mapre; 2 — MOJIHOE BIaroconep-
XKaHMe B OKTAGpe; J — KOnMnuecTBO Xuakoit ¢da3n B MapTe
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Puc. 10. KuHeTnka CyIIKHM M YBIIA)KHEHHs TPeXCJIOHHOWN Xeje306eTOHHOINM ma-
Hexm { 0 =0,25 M) co BpeMeHeM
1 — H3IMeHeHNe BNArOCOZEPXAHMA B TOUKe ¢ KOOpauHaTamm [3,4/; 2 — H3Me-
HeHMe CPEeQHEro 3HAYEHUs BIIArOCONEPKAHURA NaHEITH MoJIHOE BNAro-
COOEPXKAHHE] —————— KONHYECTBO XHUIOKO#A ¢da3bl.

Ilar mo BpeMeHM A MHUHEPATBHON BATHI OrpaHHYEeH CBEPXY, VA HaHHOM
pa3bMBKH Iuar AT [0 BpeMeHH AoMKeH GuTh MeHbue 1/3 cyTok.

Pe3ynbTaThl pacueToB Ha IBM BIMaxHOCTHOro COCTOSHHA ee306eToHHO#
NMaHeNnH ¢ YTeIUIMTENeM H3 MWHEepaJIOBaTHOH IUIHTHEI MpEACTaBeHH COOTBETCT-
BeHHO Ha pHc. 6—10.

Ha puc. 6, 7, 8 pacnpenencHue BNaxKHOCTEH MO TOJIMHE KOHCTPYKIH#
npegcraBieHe! B ¢dopMe HIONUHHHA (IMHMH pPaBHBIX TMOJHBIX BIArOCOACPKAHHHA
B 0GBeMHBIX NIPOLIEHTAX) .

PacnpepeneHue BNaXHOCTH (B 0GBEMHBIX MpOLlEHTaX) MO TONIMHE KOHCT-
PYKIMH H B IIEJIeBOM CThIKE MaHelleH HA TPETHH rof KCIUTyaTalM¥ 3JaHusd B
OKTAOpe Mecsle NpelCTaBIeHO Ha PHC. 6, COOTBETCTBEHHO Ha puc. 7 ¥ 8 npen-
CTaBJIEHO paclpenesieHHe BJAKHOCTH B orpaxiaollell KOHCTpY KIMH Ha TpeTHA
TOH, YKCIUTYATAlLMH 3aHUA B AHBAPE H MAPTE,ClicBa OT OCH CHMMETPHH Ha 3TOM
Ke PHCYHKe Npe[CTaBJIeHO paclpeflelieRe TeMNeparyp B (Gopme H30TEpM
(nvHuit paBHEIX TemMIepaTyp).

Jna Gonee MONHOTO aHaNM3a BIKHOCTHOTO COCTOAHHA OTrpaxpalomlel
KOHCTPYKUMH Ha pHC. 9 mo ceueHmio 4—4 (kak HauGonee HeGraronpHsTHOe
ceyeHHe ¢ HaHGoJIblile BIIAXHOCTRIO) MpPEACTaBIIeHO paclipefesieHne oObemHof
BIIOXXHOCTH MaTepHasla KOHCTPYKLUHM Ha TpeTHR roj 3KCIUTyaTauuu B OKTAGpe
(xpuBad 2) ¥ B mapre. [Ipu aTOM NONHOe pacnpefesieHHe BIAKHOCTH B MapTe
MecAle NOKAa3aHO C YYeTOM HaWJYHA BIIATH B XHAKOM H 3aMep3ILEM COCTOA-
HHH.

Ha puc. 10 npencraBieHO M3MeHeHHe BJIATOCONEPKAHHS OrpaxIalolnel
KOHCTPYKUHH NpH 3KCIUTyaTauHy ee B TedeHHe Tpex JyeT. IIpH 3TOM BlaxKHOCT-
HO€ COCTOSIHHE OTPAKMCHHSI Ha TPeTHH roj 3KCIUTyaTaUHH NPAKTUYECKH BbI-
LIJIO HA KBAa3HCTaUMOHAPHEIA PEXHM, T.6. KAK H3MeHeHHe cpelHelt BJIaXKHOCTH
navenx (xpuBag 2), TaK ¥ MaKCHMATBHOH BIaKHOCTH B peXyMe Touek 3.4
(xpuBas 1) eXerogHo NOBTOPAETCA.

9.7. AHaTH3UPYS Ppe3yNBTATHI NOJYYEHHBIX NaHHBIX, BO3MOXHO CHENaTh
clteqyiolme BhIBOMIbI:

41



1. BIaKHOCTHO€E COCTOSHHE LIENEeBOro CThiKa, 3aMOHOJIMYEHHOTO LIEMEHTHO-
IIECYaHBIM PacTBOPOM, H MaTepHasa naHeiy GarolipHATHOE, TAK KaK CHCTeMa-
THYECKOI0 HAKOIUIEHHS BJIAr¥ B OTPAXXEEHHM MO pe3ysbTaTaM pacyeToB He Ha-
6rmopaeTcs (MpM TOMUMHe BHYTPEHHETO Xejle306eTOHHOIO CIIOf MaHelNH, paB-
Hott 10 cm) %,

2. BnHSHME CTHIKOBOIO COEOMHEHUA MOXHO OLECHHTh HOJIOKMTENIBHO, TaK
KaK B 30He CTBIKa IIPOHCXOOHT OCYLUCHHEe TEIUVTOH3ONALUMHM INAHEH, OITHAKO
9TO BIHAHHE NMPAKTHUSCKH HE BEIMKO H PacTIPpOCTPAHAETCHA NMPAKTHYECKH JTHIh
IO ceveHHsA 53, T.e. Ha 0,06 M BRONE NaHeNAH OT CThIKA.

3. KonmuuecTBO Jamep3lueit BlIaT¥ Ha TpaHHLE TEIUIOH3ONAMH U3 MUHEPATIO-
BaTHON IUIMTHI M HapyXHoro ¢a HOTO >KeJ1e300eTOHHOTO CJOS TaHenH
(puc. 9 u 10) MoxeT ZOCTHIHYTh 55% Bnaru, uMeolcHcs B 3T0H# 30He. XoTA
BeC 3aMep3lici BlIard B CJI0e MEHEPAIIOBATHBIX IUIMT ¥ HEe BEIHK, OJIHAKO B Ha-
pyxHOM cloe GeToOHa BNard 3HauMTestbHO Gonblie, yro Gyner cnocoGersoBsarh
MOCTeNIEHHOMY HAPYLICHHIO CTPYKTYpbl GeToHa M NpH MIHTENIBHON 3Kcnyara-
LMY 3[0AHHS PA3PYILCHHUIO HAPYNKHOIO PaKTypHOrO CIIOL.

10. CTEHA M3 TPEXCJIOAHBIX XEJE30BETOHHBIX
TIAHEJIE# C YTENIIUTETIEM
U3 MUHEPAJTIOBATHBIX IIJIAT
4 BEHTUJTMPYEMON BO3AYIHOH MPOCIIOAKON

10.1. OnpenenuTs BIIAXHOCTHOE COCTOAHHE TPeXcJIOfHOMN Xkelre306eTOHHOIM
MaHe)IM TEIUIOM30JHIMY U3 MUHEpaOBATHBHIX IUIHT H BO3AYINHON mpociofku
IVIA NOMEILEHHH ¢ BIaXHBIM PEXHMMOM B KITHMATHYECKHX YCIIOBHAX ApXaH-
reJyibCcKa.

10.2. Temneparypa BHyTpEeHHETO BO3yXa B MOMELIEHHH NIPHHAMAETCS KaK
H B npumepe 6.1 =259Cu ¢g = 80%.

13’.3. KoHcrpyKuss naHeny oGuieit tomuuso# 0,29 M npuxaTa cneaylowest:
HapyHhIl skene3o6eTorHblt cnioft — 0,05 M; Bo3RylIHas NMPOCHORKA TONLM-
Ho#t — 0,04; muHepanoBatHbie IWHTH — 0,10 M ¥ BHYTpeHHHH XKele306eTOH-
HbIA dakTypHBIHR cioit — 0,10 M.

Orpaxpaoligd KOHCTPYKUMA pai6HBaeTcA HAa NeCATH PACUCTHHIX CJIOEB;
HapyXHbBI KenezoGeroHHsit crioft pa3buBaeTca Ha JBa CHOA TOJNHIMHON cooT-
BercrBeHHo 0,03 u 0,02 M; Bo3ayumas npochnoifka Ha ABa CJI0A TOMIMHOMN MO
0,02 M; cnoft yTemnureNns M3 MMHEPaIOBATHHIX IUIMT Ha YeThipe <Jiof IO
0,025 M H BHYTpeHHHH Xeile306eTOHHLIH GaKTYpHRIX CJIOR Ha OABa CNOA HO
0,05 M. B nonepeyHoM HanmpaBJIEHHH (K HalpaBIICHHIO TEMIOBOro [OTOKA)
KOHCTPYKUMSA pa3buBaeTca KaK H B MpHMepe Y Ha ILECTh CeYeHHN: NMepBoe o
OCH CThIKa, BTOPO€ Ha I'paHMile CThIKA C IaHEeNb0; OCTATbHbIE CeUeHHA MO Tely
TaHeJIM cooTBeTcTBeHHO 4epe3 0,015; 0,03; 0,05 u 0,07 m. Ha puc. 11 npen-
CTaB/icHA HaHeceHHad pacueTHad CeTKAa Ha FOPH3OHTAABHOE CeucHHE Orpaxaalo-
el KOHCTPYKUHH B MECTaX CThIKOBaHMA ABYX NMaHenelt.

10.4. IloaroroBKka MCXOIOHBIX HAHHRIX aHAIIOTHYHA MOATOTOBKE MCXOMHBIX
OAHHEIX Mpemblayliero mpumepa. McxomHule NaHHBIE 3TOTO BapHaHTa Heo0Xo-
JTMMO OOHOJHHTS TEIUIOBIDKHOCTHRIMH NapaMeTPaMH BO3YyUIHON NPOCIOAKH
H YCOBHAMH TeIU10- H By1aroo6MeHa Ha MOBEPXHOCTH BO3AYILHOHR MPOCHOHKH.

MNapamerpbl kouctpykuu T 1, T2 u I3 ocraorca 6e3 H3MeHeHHs, napa-
merp I 6=5, ocranepHile MapamMeTphl, XapaKTepH3yIOIMe U3MEHEHHE MO OCH
I, yBenuuuBawTca Ha 2. Booms ocH J u3MeHeHu#t HeT. Mrak, I 1=3,1 2=3,
13=7, I4=11,I5=9, I6=5, I 7=9 (paBencrBoI 7 u 5 roBopHr 00 or-
CYTCTBHH BHYTpeHHeH Bo3ayiuHOM mpocnotixu), J 1=6, J 2=3, 7 3=2. Ha
pHuc. 11 y3noBnie TOUKH ceTk 060IHAYCHBI TOUKAMH, Ha TOM X€ PHCYHKe OT-
MeueHs! HoMepa y31oB pa3GueHnft B Hanpasnenun oceit I u J.

*Ppacyer npoBoaguncs Ge3 yuera GuIBTpanidu BO3/LyXa Yepe3 CTHIK.
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Puc. 11. TeMmmnepaTypHO-BIIaKHOCTHOE COCTOSIHME TPEXCIOHHOM skesre-
306eTomunoi manemu ( O = 0,29 M) ¢ Bo3AYIIHO# NPOCIOAKON B AHBape
(TpeTHii rop IKCNNyaTauMu) , ApXaHTeIbCK

10.5. KoadduumenTsl Temwioornau 4 Maccoo6MeHa MOBEPXHOCTH BO3OYL-
HOlt npocnofiky, OTICYTCTBYIOLIMEe B mpumepe 1, HMS!OT cnenyouIHe 3HaYeHu: :
os.n= 115 xxan/ (M4 cyt-°C),om.n= 0,083 xr/ (M<. cyr-rlla).

Ina paccmatpuBaeMoro BapHaHTa OrpaXpaoiledl KOHCTPYKIMH 3HadeHMs
TeMINIEPATYPhl M BNaXHOCTH BO3AYyX2a MPOCHOHKH HeCKOJILKO Bbilile 3HaYeHHHt
TeMIIEPaTyphl H BIIAKHOCTH HapyXHOI'O BO3MAyXa, NpHYeM MNpeBHILIEHHE 3ITHX
3HAaYeHHH B 3UMHee BpeMs YBeJTHIHBAeTCH, a B JIeTHee CBOOMTCA K MHHHMYMY.

10.6. H3meHeBHA B HCXOAHBIX JAHHBIX, 3AKJ1aIbIBaeMbIX B MALIIHHY, MOTYT
GLITH NIPEACTABJICHH CNEAYIOLMM 06pa3om:

211=3,12=3,13=7,14=11,15=9,16=5,I7=9,71=6,72=2,33=2, 21 =1,

S MAS=2,NTIPE=2,V51=3, V52 =.88,EP1=.3,EP3=5, R1-590.,R3=80.,

15.Tv=16.,14,9,2.5,-2.5,-7.3,-9.5,-95,-5.8,.6,6.6,17,16,

#4.0V=137,133,104,73,53,3.7,2.66, 2.6,3.06,0., 11.1,13.7,

21.AL=480.,115.,180,AM=.3,,083,. 15,

48. DXy = 0,.0.3;3".02,11 #. 025,2 *.05,0,

Ha puc. 11 npuBeReHO TeMIlepaTypHO-BIAXKHOCTHOE COCTOAHHE PACCMATPH-
BaeMOfl orpaxxgaollieit KOHCTPYKIHH, COOTBETCTBYIOIIEeEe AHB2pIO.

Ha puc. 12 nmpuBefieHO TeMIIepaTYPHO-BIAKHOCTHOE COCTOAHHE PaCCMATPH-
BaeMmolt navenu Ans ¢eBpasa. B 370T MOMEHT B NMaHeNIH HaKalUIMBaeTCHA HaM-
Gonuillee  KonM4YecTBO BOOBI. XapaKTep pacnpeielicHUsA BJIaroCOAepXaHHS
MaTepHana B ucciefyeMolt obnacr# g despald aHANOrHYEH XapaKTepy
puggenmeuu BIIArocolepXaHHa I AHBapA.

pHc. 13 npuBeNleHa KPHBAY KHHETHKM CYUIKH pacCMaTpHBacMoff xeie-
306eTOHHO! NaHenu ¢ BO3AYLHOA npocnolixo#t H Ge3 BO3NYLIHOMN MPOCTORKH.
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Puc. 12. TeMnepaTypHo-nnaxmoc'moe COCTORHHE TPEexXCIIOHHOH Kele-
306GeToHHol mawerm ( & = 0,29 M) ¢ BO3AYUIHON NPOCNOiiKoi B deB-
pane (TpeTHit rom dKCIUIYaTalMH) , APXaHTeNnbCK

I | |
ﬁﬂdapb Hian ﬂ/fJﬂpb Hioms ﬂﬁdapb HiOTb
2 4 6 81012 146 16 18 2 222% 26 98 X0 32 34 36 T, wec

Puc. 13. KuneTHKa CyIIKH H YBIIAXXHEHUA TPEXCIIOHHON XeJje30-
GeronHoit nasemn ( 6 =0,29 M),T. ApXaHrenbcK

1 — M3MEeHEHHE CPEeHEro 3HaUeHHs BIIArOCOMEPXKAHNA NAHETIH Ge3

BO3OYWIHOM NpOCNoiiky; 2 — H3IMeHeHne CPeHero 3Ha4eHns Bia-
rocofepaHuA naHej M ¢ BO3XYIUHOH NpOCNoiko
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CpenHee 3HaueHMe BJIATOCONCPXKAHUA NMaHeNH Ge3 BO3AYUIHOH NMPOCIIONKM H3-
MeHAeTcH B Aualia3zoHe oT 2% (Momb) mo 2,9% mo o6heMy (Mapt) . U3menenue
CpedHero 3HauyeHHs BAArOCOJEPKaHUA MaHeJIH C BO3AYLIHOHR mpocyioftkol ocy-
LleCTBNIsteTc B AHMAla3oHe Biaroconepxaumit or 1,7% (wons) go 2,65% mo
obsemy (deBpans). YcTaHOBNeHHe KBa3HCTALMOHAPHOTO peXXHMa Braroobme-
Ha paccMaTpHBaeMOM IaHeNlH ¢ BO3AYXOM, T.C. peXHMa, B KOTOPOM BJIaXHOCT-
HOE COCTOSIHME MEPMOAHYECKH Yepe3 rof MoBTOpsAeTCA, HACTYNAeT NOCTATOYHO
6nicTpo. [Ins NMpUHATOrO HAYaIbHOTO pachpeleNieHHA BJIATOCOMEPXKAHHA ITOT
MEepHON, HACTyNaeT 4Yepe3 6 MeciAleB IKCIUTyaTAMH TaHeNH C BO3AylUIHoOMH
mpocnoitkoit U uepe3 rof 3KCIDIyaTalMu NaHeNy Ge3 Bo3ayilHo# Npocio#kH.

HimeHenue BnarocomepKaHusa xelie306eTOHHOM NaHeNM MPaKTHYECKH Cle-
yeT 3a H3MeHeHHeM CpefiHell BIaX HOCTH Hapy>KHOTO BO3[AyXa H BO3[yXa BO3-
OyUIHo# mpocnoiku.

10.8. Takum o6pazom, mpexsaracmelil cnocoG pacyera BIAKHOCTHOrO pe-
XHMa KOHCTPYKIHMHA MO3BOJIAET OLCHHBATHL BIIaXXHOCTHOE COCTOAHHME JBYXMeEp-
HO# orpaxpaoiueft KOHCTPYKLHMM KAaK IO TONIIMHE MaHeNH, TAK H B o0)1acTH
CTBIKOBOI'O COEJHHEHHA, OIBONAET NPHMEPHO OLICHUBATh KOJIMYECTBO BJIATH,
Haxonflle#icA B MaTepHaJie CreH B 3aMep3llieM COCTOSHMM, YTO JaeT BO3IMOX-
HOCTb NMOMAOHTH K OlleHKe CTOMKOCTH ClOeB OrpakaeHHs Bo BpemeHH. Kpome
TOT'0, HMeeTcA BO3MOXHOCTh OUCHHTH OCYILIalollee Bo3feHcTBMEe BO3LYIUHOH
NPOCNONKH B KOHCTPYKIIMH CTEHBL.

11. CTEHA U3 OHOCJIONHbIX KEPAM3UTOBETOHHBIX MAHEJIE#A

11.1. OnpenenuTs BILKXHOCTHOE COCTOSHHE CTeH, COOpaHHBIX M3 Kepam:
3UTOGETOHHBIX MaHeNel WIOTHOCTHO T = 1000 xr/MJ, MPOMBIUIEHHOTO 3/1a-
HUA NpH Temieparype tg= 25 OC u snaxuoctn pfg = 27rlla (@g = 85%)
BO3AyXa B MOMEIUECHNH, IKCILIYaTHPYEMOIr0 B XJIHMATHYCCKHX YCJIOBHAX
Mockasl.

11.2. Jnsg KIHMMaTHYeCKHMX YCIOBHH MOCKBBI TONIIMHA MMaHelM paBHa
0,32 m; 0,02 M — Hap xg-lun daxTypHbI cnoft H3 IEMEHTHO-IECYaHOTO pac-
TBOpa( 9 = 1800 xrfm ); 0,28 m — xepam3uToGeronuslt cnoft; 0,02 M —
BHYTpeHHut DaxTypHEI ClIOHf W3 IeMEHTHO-NEeCYaHOro pacTeopa. B kavecTBe
OCHOBHOIO MarepHana BbIGHpaeM Kepam3uTobeton. KiiHmaronoruveckue
naHHble BhIGUpaoTca B cooTBercTBuH ¢ CHHIT II-A.6-72 ans Mocksel. Cpen-
HemecsAyHas abcomoTHas BNaXHOCT: Hapy>XHOro BO3[yXa Bhillle aGcomoTHo#
BIIaXHOCTH HACHILIEHHOrO BOAAHOro Napa Ui COOTBETCIBYIOIUMX CpedHeMe-
CAYHBIX TeMIepaTyp B siuBape u ¢eBpane mecauax (tabn. 4 CHull 11-A.6-72).
TlosToMy B KauecTBe cpelHeMecAUHbIX aGCONIOTHBIX BIAKHOCTEH HApPYXHOTO
BO3yXa B MacckBe PR ans AHBapA H ¢eBpalns BIATHI BeJIHUMHBI COOTBETCT-
Benno 2,72 rlla u 2,95 rila, cOOTBeTCTBYIOILIHME JABJICHHIO HACHIIIEHHOTO BOAS-
HOT'O 11apa 3THX MeCALEB.

11.3. Iflar no Bpemenn AT (DE1) MOXHO B3ATH PABHEIM 1 cVT. Gonbliee 3Ha-
YyeHHe IIara fo BpeMeHK AT U1 KepaM3UTOGETOHHON MaHeIH He peKOMEH/LY-
eTca 6paTb BCIEOCTBHe 3HAUMTENIBHOM MOTEPH TOYHOCTH B pacyeTax miA JleTHe-
ro BpeMeHH. 3HavyeHHe LIara 1o BpeMeHH AT, mensurero 0,5 cyT, Takxe He pe-
KOMEHAYeTCA H3-33 3HaUMTEIIHOTO YBeJIMUeHHA 3aTPaThl MALUMHHOTO BpeMeHH.

11.4. B cBA3H C TeM, UTO pacCMarpHBaeTCA OJHOMEPHASA 3a/1a4a,0rpakaa0-
1laf KOHCTPYKUMA pa3GuBaercd Ha OJUHHANUATE PACHYETHBIX CNIOEB; BHYTpEH-
HU#t 1 HapyXHbI#A pakTypHbie crion no 0,02 M, crrou,IpMMBIKaOLHe K dakTyp-
HeIM cioam,no 0,02 M, a 3aTtem clioH kepam3uToGetoHa no 0,03 u 0,04 M.

11.5. Jina paccMaTpHBaeMoro BapHaHTa orpaxaanolie KOHCTPYKUMH Heo6-
XOOHMBIe HCXOOHbIE AaHHbIE NIPEICTaBIIeHbl HIKeE:

1.%2 LIST 1

2.11=0,12-1,13-0,14=12,15=11,16 =0,I7=11,31=1,32=0,73=0,21=1, MVR =0,

3 kKP=2, KE=1097, MAS=1, NTIPE=(0), V§1=8,VS52=2. EP1-1,EP3=.8, R1=590.,R3-80.,
4.UM=32, . 0M=10.,0MM=1,,DE1=1.,DE2=.01,T11=25,T12=25, P1=20.3, P?=15.,
5 CWA=1,CICE=.5,0PA=183.,DPR=0, SW3 =.08
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8. & END

7 & LIST4

8. N7 =13, KMO = 31, 31,30, 31,30, 31,31,28, 31,30,31,30,31,
9. TR =19.3,174,11.7,5,~16,-6.9,-9.4,~8.5,-35,4.9,12.9,17, 1.3,
0. PR=11.1,10.7,7.8,5.3,3.7,2.8,2.2,2.4,3,4.7, 6.7, 93,1114,
".Ty=130%0, PY=130%0D

2. & EnD

13 & (IST8

19. ALFA=0,.26,0,.13,0.26,BETA =0,1,19,0,1.76,0,1.13,

15 AFR=0,-3.85,0,- 4.45,0,-3.85,8FR=0,3.36,0,.93,0, 3.36.
16. & END

17. & (15T 8

18. AL=480, 0,180,AM =.4,0,.2,

19. SNA =, 114,. 040,.06,.10,2 %, 20, SMA = -. 03,.12,.04,- 2,2 * ~1.
20. &, END

21. & LIST3

22. DD=6*0,6*%. 12E-03,6 * 0,6%. 17E-03,6 0,6 ». 12E 07,

29.2%47€ -03,13E-03 BE-04.3E-04,7%02 % {2E -03, 1€ -03.6E-04,.1E -04,0,
25, TK = 7%0,. 2E -04, YE -04, . 45E -04. 2E-04,8 %0, 2E - 04, 4 E-04,. 45E -04,
26. 2E-04,8 *0,.2E-04,.4E -04,. 45E -04,.2E - 04,0,

27. WK =7*0,9E -04,. 26 -04, 3E-04,4E-04,. 5E - 04, 7% Q. OE -06,. 1€ - 07,
28, .1E-04,.2E -04,.3E-04,7* O, 1€ -04,. 2E-04,. 3E -04,,4E -04. SE -04,
29. ETA=6#03%.67.64.57.53,6 *0,6*1.,6%0,3%67.64.57.53,
30.LA1=6+0,14.3,15.7,17,18.2,19.4,20.5,6 *04.8,5.4,6.7,8.3 9.4, 10.5,
31.6%0,/%.3,15.7,17,18.2,19.4,20.0,
32.1A2=6#0,14.3,15.7,78.5,20.5,22.5,24.4,6 0 4.8,5.4,11.5,15.2,
J3. 18.7 19.4,6 %0,14.3,15.7, 18.5,20.5,22.5,24. 4,
J4.FIL=36%0,CT=6*.2,6A~01800.,0,1000, 0, 1800.,68=20.,15.4 * 10.
35. &-END

36. & LIST2

37. DX =0 3».02,2 %.03,4%.04,2 *.02,0,7y <2 %.5,0Z =2 *.5,

38. & END

J9..VARIANT 01
40. & LIST 5

41.TE1=19.51,19.5/,19.91, 20,35, 20.94,21.53,22.12,22.74 2332389 24. 5324 43
42.TE2=19.51,19.6119.91,20.35,20, 94215322, 7222.7123 3238924332493
43, & END T

44. & LISTE

45. U1=6610%12,65 U2=6.610%12,6.5

46. & END ’

47 LIST7
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48 UUN =6.610%12,,6.5
49. &« END

Pe3ynpTaThl pacueToB BIAOXHOCTHOr'O COCTOAHHA KepaM3uTOGeTOHHOMH naHe-
JI¥ npelicTapneHsl Ha pHc. 14—-16.

AHaM3 BII3XHOCTHOFO peXHMMa MaTepHana KepaM3HTOGETOHHBIX CTEH B
TeleHHe NATWIETHETO CPOKa MX 3KCIUTYaTalMH ITOKa3mBaeT, YTO NPH TaKHX
YCIIOBHAX BHYTPEHHEro TeMIICpaTyPHO-BIIAXKHOCTHOrO pexuma ( L4 =
=250Cn @8 = 85%) NMPOHCXOHOMT CHCTeMaTHIECKOE HAKOIJICHMe BJIATH B
orpaxnaeHun. JIpH 3TOM XOTA B IleTHHe DIEpHOObI M IPOHCXOAMT HEKOTOpOE
CHH)XXEHME BJIZXXHOCTH MaTepHaJla MO CIOAM KOHCTpyKuMM (puc. 16), omrako
B HEJIOM MPOHEXOMUT CUCTEMAaTHISCKOE HaKOIIEHHe BIIaTH,

11.7. IlocKONBKY BIIXXHOCTHOE COCTOSHME McclenyeMolt kepam3uToGeToH-
HOH# NaHemu sABNSETCS HeyOOBIETBOPHTELHLIM, REOGXOMUMO MpeAyCMOTPETh
3alIMTHbIE MEPOIIPHATHS OT e¢ NlepeyBNaXHeHHA. B KauecTBe 3alIATHOrO Mepo-
mpuaTHa Gbina npeaycMoTpeHa oGMHIOBKaA KepaMHuYecKod NMumMTKo#l Ha nonu-
MEpLEMEHTHOM pacTBope BHYTPeHHefi MOBEepXHOCTH KepaM3uToGeToHHO!! mna-

@y = 100% -85%
T, < -%°C % o
u%
3 —d
|
|
|
!
I
#t——t——_——————— - ——— .
|
|
|
]
[
B4+ ——+ ———f—so=" = — ——— -4
: Ty
2] F——4—pA——— /
' |
8 }—
\
4 ]
| : ¥,

Qo2 QM go6 40§ 4qr2 Q16 020 Q% 428 QX0 4R
I 4 5 6 7 8 g w0 n 1l

Puc. 14. BnaxHOCTHOe COCTOAHMEe KepaM3UTOGETOHHON IaHelH
(%= 0,32 M) B Arpape, MockBa
I, Y1 — uementHO-necuanbiil pacreop; 1Y — xepaM3uToGeTOH;
1 = nepsbiit ron sxcnnyaranuu:2 — 10 Ke, TpeTHiA; 3 — TO Ke, NA-
TBIH

e
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Puc. 15. BnaxHOCTHOe COCTORHHMe kepam3uToBeromnoit ( § =
= 0,32 M) B anpene, r. MockBa
Il, Y1 — ueMeHTHO-mlecuaR»Ii pacTBop; 1Y — KepaM3uTo6GeTOH;
1 — mepsbii ron 3xcmtyarauun; 21:,— TO Ke, TPeTHH; 3 — TO Xe,
MATHI

HEeJH, YTO nosnoglmo CO30aTh AOMOHUTENBHED CIIOR naﬁonaonmmu B pefe-
nax Rp =11 m<-4-Mmm pr. cT /1. (Rn = 14,9 (M<-u-rlla/r), Boamoxuo oo-
TIOJIHUTEINLHLI CII0# NMapou30NAuMH B npeRenax Rp =11 (M2-‘I'MM pr.ct/r
CO3[aTh 33 CYET NPHMEHCHHA MACTHK, KPacoK, NNeHOK H T.I. C yueToM BIIHA-
HHSA COMPOTHBJICHHA NApOH30NAIMH KodddHuiHeHT Bnaroo6Mera BHYTpeHHelt
NOBEPXHOCTH OTpaxaaouielt KORCTPYKIHH C OMBIBAIOLIMM e¢ BO3AYXOM GymeT
MMeTh creayloliee 3HadeHHe (V1A CHCTEMBI eIHHML, HCTIONE3yeMoO#t B pacuerax:
1O paccMaTpHBaeMOit MeTOHKe) :
1 1 1

— = +—_— =520 +—m—

aig Rt =60 G “0)

o 816107 K2/ (M2-cym-2na),

rae d.},,_ 8rolm, § — KOMPOHUHEHTEI BarooGMeHa BHYTpeHHel NOBEPXHOCTH OT-
paxpaolleft KOHCTPYKLUMH, COOTBETCTBEHHO C I2POH3OIIALH-
et ¥ Ge3 napousonAuMK, Kr/ (M<.cyt.rlla).
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UE 1,25 °C  Keommsumodemon  y «1000xe/w’ 14°05°C
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Puc. 16. BnakHOCTHOe COCTOSIHME KepaM3MTOGeTOHHON NaHenn
(6 = 0,32 m) B oxTAGpe, MockBa
II, Y1 - nemeHTHO-MecuaHbIfi pacTBOp; 1Y — KepaM3nToGerom:
I — nepsmuii rom xcnnyarauuu; 2 — TO Ke, TpeTHil; I — TO Xe,
MATHIA

t,=-94°C ty =25°C
u X L_Wf 0% ¥s=85%

1 ]
02 % qog a2 Q6
FRLE T 9

Puc. 17. BnaxXHOCTHOe COCTOAHME KepaM3UTOGETOHHOM TaHeny
( & = 0,32 M) c 3aMUTHBIM NAPOHIONAUMOHHBIM crioem (Rp= 11,2)
B f#HBape, Mocksa
LI, ¥T — ueMeHTHO-TecusHbIK pacTsop; 1Y — KepaM3uToGeTOH:
l — mepsbiii rog skcnnyarauuu; 2 — TO e, BTOPOi; J — TO XK€,
Tpetui; 4 — TO Xe, NATHIR
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Puc. 18. BnakHOCTHOe COCTOAHMe KepaM3uToGeroHHOM TaHesu
(& = 0,32 M)c 33WMTHBIM NAPOM3IOIAUMOHHBIM cnoem ( R, =
= 11,2) 8 anpene, Mocksa
If, YI — nemeHTHO-MecHaHBHi pacTBOpP; 1Y — KepaM3HTOGeOH;
1 — nepswift ronm 3xkcnnyaranuu; 2 — TO Xe, BTOpOH; 3 — TO xe,
TpeTHit; 4 — TO XKe, NATHIN

|
Jed | Teow | mleow | Imear | Teoo

P G | P | PO N | ' e
S T G B o M I NIE H 404596 57 5 57 GOt
Awbops Mans laps mans Swlaoe ons wlape wons Swlaos mens

Puc. 19. KHHeTHKS yBlaxkHeHda KepaM3utoGerounoil navenn [(§ =
= 0,32 M} B KIMMBTHYECKHX YCNOBHAX, MocKBa
1 — Ge3 3amMUTHOro NapOH3ONAUMOHHOro cnoa; 2 — ¢ MAPOH3ONA-
uMOHHBIM crioem ( Rp = 11,2)



11.8. Pacuer BIaXHOCTHOIO COCTOSHHA KepaM3HTOGeTOHHOH naHenn ¢
HAHECeHHON IapoH3oUMe#t GbUT BHINOJIHEH KaK ANA OHOMEpPHON 3a1aun aHa-
TIOTHYHO NIPHMEPY, IPHBELEHHOMY BHILLIE.

Pe3ynIbTaThl PacyeToB BIDKHOCTHOI'O COCTOAHMA MAaTepHana Hapy)KHLIX Ke-
paM3HTOGETOHHBIX MNMaHeneH ¢ BHYTPeHHHM MNAPOM3ONSUHOHHLIM CNOEM MIpH-
BefeHbl Ha pHc. 17 1 18,

PacrpenienieHHe BaXHOCTH 10 CIIOAM KOHCTPYKLUHH 32 NIATWISTHUH nepHon
KCIIYBTAUMH OTPaXOEHHA B MOCKOBCKHX KJIIHMATHYCCKHMX YCIIOBHAX NpH

tg=25°Cu @g = 85% NOKa3ILIBALT, YTO MPOUCXOMHUT MEIJIEHHOE CHCTEMA-
THYeCKOe yYMeHbLIEHHE BIaXHOCTH OrpaKIeHHA.

Ha puc. 19 npuBepeHo H3MeHeHMe OGLIETO BNAroCOMEPXaHHS MaTepHala
nmaHeselt 3 KepaM3UTOGeTOHAa KaK NPH HATMYMH ROTNONKHTeNbHOM napousond-
MH, TaK U Ge3 Hee.

11.9. AHanmM3 NONyYeHHLIX [QAHHBIX MO3BOJNAET CAENaTh CICAyIolMe BhI-
BOJIBI:

1. MpeanoxeHHLIM METONOM BO3MOXHO ONpe/ieNATh BIAXHOCTHOE COCTOA-
HHe MPH pellieHHH OJHOMEPHOMH 3amaun.

2. lIns ycnopuit MockBs! npu £4 = 25 °Cu @ = 85% xepam3uToGeToH-
unie navenmu (7 = 1000 xr/m2) 6e3 OONONHUTENBHON NapOH3ONALHE DpHMe-
HATh HeleNlecOOOpPa3HO, TAK KaK IPOMCXOTHT CHCTeMAaTHYeCKOoe HaKollJieHHe
BJIary.

Co3paHMe _AOMOJIHMTEJIBHOTO MNAapOH3O0/AUMOHHOrO cJiof (B npenenax

Rp =11 (M#- u- MM PT. CT./T) Ha BHYTpeHHell MOBEPXHOCTH KepaMauToGe-
ToHHO# mavenu ( ¥ = 1000 kr/m3) NoasommT o6ecneuuTs 6naronpuATHbI
BAQXHOCTHBIff PEXXMM M BO3MOXHOCTbD HX TPHMEHATH MIA YKa3aHHBIX Bblille
ycnoBuit. BHyTpeHHIOI NOBEPXHOCTh KepaM3HTOGeTOHHRIX NaHeneft obnmite-
BaTh KepaMHYeCKOH IUIMTKO# Ha MOoJMMepUEeMeHTHOM pacTBope (o6wias Ton-
LII¥Ha JONOJHUTENBHOTO CNOA COCTABUT 6 MM), YTO MO3BONMT CO3]JaTh HOMNON-
Hm/'er;u{uﬂ cno#t napowsonanuu Kn = 14,9 m2- u.rlla/r (11,2 m2. u-mm pr.
cr/r).

12. CTEHA H3 TPEXCJIOAHBIX KEJIE3OBETOHHBIX
NAHENEHN C YTENJIMTEJIEM
H3 NEHONMOJINCTHPOJIA (IICB-C)

12.1. PaccuMTaTh METOOOM MOCINENOBATENBHOTO YBIIaXHEHHS BJIaXXHOCTHRIA
pexuM TpexcroftHoft xkeine3oGeronHo#t maHenn ¢ yremwmrenem IICB-C pns
LIEXOB IPEONPHUATHH LEJUTION03HO-6YyMaXKHO! NMPOMBILLNIEHHOCTH B KJIHMaTu-
yecKHX ycnoBHax I. CmiopaHkn Upkyrckoit o6nactu. TomimHa BHyTpeHHero
cnoa xenezobetona — 100 mm, HapyxHoro — 50 MM, TONUMHA CNOA yTeIUTH-
Tensa — 50 mm.

12.2, ITanusle, Heo6XoanMBle MIA MPOBEIEHHA pacyeTa, TOTOBATCA B COOT-
BETCTBHM c I 6 M cBepeHH B Tabn. 4. Ha nepdoxapre N2 1 Habupaercs Texcro-
Bad HHGopmaura. XapaKTepHCTHKH T'DAHMYHHIX YCJIOBHH rOTOBATCA B COOT-
BETCTBHM C IL. 6.2.

TemMnepaTypa BHYTpeHHero BO3[yXa NpHHMMaeTcH NOCTOAHHOR M paBHOM
HOPMHpYeMOll TeMIlepaType BO3AyXa lieXOB NpeANpUATHH UHeILNONO03HO-OY-
Ma;(qugﬁ OpoMBllileHHocTH ¢4 = 28 OC; 310 3RaveHMe HabuTo Ha nepdoxap-
Te N 9.

Temnepatypa Hapy>XHOTO BO3[yXa NMPHHHMAeTCH NEepeMeHHO# B TeueHHe
Tofa; 3HAYCHHA CpeJHEMECAMHBIX Temmeparyp OGepyrca M3  IMaBbl
CH=nIT 11I-A.6-72, 3TH 3HaueHusA H30GpakeHH B BHAe cTyneHelt Ha puc. 20, 3a-
TeM CTPOMTCH H3MEHeHHEe TeMIepaTyph! B TedeHHe rofia B BHOe HenmpephIBHOHR
JIOMaHOH JIMHKM, OPOHHATHI TOYEK H3JIOMa NMpeACTABIIAIOT TEMNEpaTyphl Ha Ha-
Yaj10 COOTBETCTBYIOLLIErO Mecs11a, OHH HAGHUTH! Ha nepdoKapre N? 3,

OTHOCHTENbHAA BIIAXHOCTh BHYTPEHHEero BO3MYyXa NMPHUHHMAETCA NOCTOSH-
HOft H paBHON HOPMHpPYEMOI OTHOCHTEJIEHO! BIIaXKHOCTH BO30yXa IIEX0B Npen-
TIPHATHH LEJUTI0103HO-0Y MaXXHOA NMPOMBILTIEHHOCTH 98 = 65%; 3TO 3HaueHHe
Ha6uTO Ha nepdoxapte N° 4.
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Puc. 20. H3meHenue Temrnepatypnbt Bo3nyxa B r. ConsHaka Hp-
KYTCKOH o6n. (cpemHemecauHble 3HaueHMs no nauubim CHull)

OTHocHTeNBHAA BADKHOCTL HAPYKHOT'O BO3NyXa NPHHUMAaETCA NepeMeHHOMN
B TeueHMe Iofia; 3HAUCHMA CpefHeMeCAUHbIX OTHOCHTENBHLIX BiaXHocTelt Ge-
pyrca n3 rnasei CHnll 11-A.6-72; mocTpoeHue H3MeHEeHHA B TeUYeHME ropa oT-
HOCHTENIBHON BJIZXXHOCTH BO3[1yXa aHAJIOTHYHO NIOCTPOCHHIO H3IMeHEHHA TeMIle-
paTyphl ¥ H300paxeHO Ha puC. 21; 3HAYEHUS OTHOCHTENMBHEIX BIIAXHOCTeH Ha-
PY’KHOro Bo3gyxa Habutsl Ha nepdokapre N? §.

12.3. KoadduumeRT TemnmoorAaun BHYTpeHHel NOBEPXHOCTH OrpaKAeHHA
NMPHHUMAETCA, MOCTOAHHEIM, B cooTBeTcTBHM co CHHII 11-3-79 on paBeH
7,5 xkan/ (M<-4-9C) ; 310 3HauYeHue HabuTo Ha nepdoxapre N? 6.

Ko3¢$HUACHT TEII00TAaYH HAapYKHOH MOBEPXHOCTH OTDKHOCHHS IIPHUHH-
Maercs NOCTOAHHLIM, B coorBerctBud c¢o CHuIl 10-3-79 oH pasen
20 xkan/ (M<-u-9C) ; 370 3Ha4eHHe HabuTO Ha nepdokapte N 7.

12.4. B paHHOH orpaxpaloulel KOHCTPYKIMH MCIONbL3YIOTCA OBa MarepHa-
71a: nepBbift — xkene306eroH; BTOpo#t — [ICB-C. XapaKTepMCTHKYU MaTepHaoB
KOHCTPY KLHH rOTOBATCA B COOTBETCTBUHM C I 6.3.
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HaoTepMa copbumH xee306eTOHa MPUHUMAETCA COINacHO crpoke 1 1abm. 7
npuin. 5; HaGuTa Ha nepdoxkapre N¢ 8.

YpennHasd OTHOCHTENBHAA MAPOEMKOCTh Xelle306eToHa He 3amaerca. Kosg-
buumeHT nmonponnuaemocm *ene3o6eToHa MPUHHMAETCA NOCTOSHHF'M H
cormacio CHullI 11-3-79 pasarim 0,004 r/ (M- 4-MM PT. CT.) ; 9TO 3HauYeHi: Ha-
6uro Ha nmepdoxapre N? 9. KosdduuueHT BNaronpoBOMHOCTH Xeie3ob6eToHa
NpYHUMAETCH NEepPEeMEHHBIM, 3aBHCAIIMM OT BeCOBOH BJIaXKHOCTH MaTepHana H
Geperca u3 cTpokH 1 Tabn. 7 npwr. 5; 3HaveHUA 3TOro ko3 GHUuUHeHTa HaGUTHI
Ha nepdoxkapre N° 10, cooTBeTCTBYyIOUIME 3HAUEHHS BeCOBOM BIIAXHOCTH Ha-
6uThI Ha mepdoxaprte N? 11.

CpenxecyTo4YHast CKOPOCTh KaIMJULSPHOrO BCAChIBaHHA Xelle306eToHa pH-
HHMAETCA MOCTOSHHON U B COOTBETCTBHM cO CTpokoit 1 Ta6n. 8 nmpun. 6, pas-
Hoit 0,00024 cm/MuH, 310 3HaYeHue HaGHTO Ha mepdoxapTe N2 12.

Kosd¢uuneHT TelToNpoBOMHOCTH Xene306eToHa NPHHUMAeTCSA NMepeMeH-
HBIM, 3aBHCALUMM OT BECOBOM BJIZXKHOCTH MaTepHana, GepeTcAd B COOTBETCT-
Buu co CHull 11-3-79; 3HaveHus 3T0r0 K03 puLMeHTa HabUTHE Ha nepdokapTe
N2 13, cooTBeTCTBYIOILME 3HaueHHA BecoBOH BlaXHocTH HaOUTHI Ha nie Kap-
Te N2 14; mioTHOCTH Xkele306eToHa NMpHHHMMaeTcs pasHod 2500 xr/m”, cor-
nacHo CHull 11-3-79; 31a BenuunHa HaOHuTa Ha nepdokapre N? 15.

Haorepma copObmmn IICB-C npuHMmaercs cormacHo crpokxe 33 Tabn. 7
npHiL. 5; HaGura Ha nepdokapte N? 16.

Ypensrasa otHocurenbHas napoemkocTs IICB-C He 3apaerca. Kosdduument
naponpoxunaemoctH IICB-C npuHuMaeTcs NMOCTOAHHBIM M cormacHo CHull
I1-3-79 pasubiM 0,006 r/ (M- 4« MM pT. CT.) ; 3TO 3HaYeHHe HabuTo Ha mepdo-
kapre N? 17. Koadduument ssaronposopsoctd IICB-C mpuHAMaeTcs mepe-
MEHHBIM, 3aBHCSIIHM OT BECOBOM BIaNGIOCTH MaTepHana H OepeTcs U3 CTPOKA
33 taGn. 7 mpun. 5; 3HavyeHMA 3roro KodddmueHTa HaGUTH Ha nepdoxapre
N° 18, cOOTBeTCTBYIOIIHE 3HAYEHUA BeCOBOH BNAXKHOCTH HAaOGHTHI HA mepdo-
Kapte N2 19.

CpenHecyTouHas CKOPOCTh KaIMUIAPHOTO BcachiBaHuA [ICH-C mpuHuMaer-
CA MOCTOSHHOX M B COOTBETCTBHH cO cTpoko#t 19 Tabn. 8 mpun. 6, pasHo#
0,000013 cm/mMun; 3710 3HaucHMe HabHuTO Ha NepdoxapTe N2 20,

Koa¢p¢uuuent remnonposomrocth IICH-C npuHuMaeTca NepeMeHHEBIM, 3a-
BHCAIMM OT BECOBOH BIaXHOCTH MaTepHaia, GepeTc® B COOTBETCTBHH CO
CHulIl I1-3-79; 3HayeHus 3Toro kosdduimenta HaGUTHI Ha nepdoxapre N2 21,
coo;ne’rc‘rnymnme 3HayeHUs BecoBOM BIaKHOCTH HaGuThl Ha nepdoxapre

Tnomiocts MCB-C npunumaerca pasHo#t 40 xr/m3 cornacko CHall 11-3-79,
372 BeJIMUMHA HabuTa Ha nepdokapre N 23.

XapaKTepUCTHRH pacue THOH CXeMbl OTPAXIAOLIER KOHCTPY KIMH FOTOBATCH
B COOTBETCTBHM C 1. 6.4.

12.5. Orpaxpamuiass KOHCTPYKIMA pa3GHBaeTci Ha BOCEMB pPacueTHLIX
CNoeB HEBATHIO PACYCTHLIMH IFIOCKOCTAMH, TONUMHBI PacuyeTHBIX CJ/IOeB MpH-
HHMAIOTCS OOHHAKOBBIMH U paBHbIMH 0,025 M, T.e. BHYTpeHHER croit Xene3o-
Getora pa3buBaercd Ha YeTbipe pacyeTHRIX CIIOfA, HAPYXXHBI — Ha JBa M ciol
yTEeINKTeNs — Ha /iBa; HOMep MaTepMasia (BTOpoft) MATOro M INECTOrO pac-
YeTHbIX cJioeB 3aj1aH nepdokaproft N2 24, miard pa3GueHHA Ha pacueTHbIE CIIOH
HaGuThI Ha nepdokapte N¢ 25.

Conporunnellne NapOIPOHHUAHHIO BHY TPeHHeH nonspxnoc’m TNPHHHMAaeTCA
paBubM 0,2 (M<- Y- MM PT. cT.) /1, HapyxHoit 0,1 (M%-4-MM pT. CT) /T, BenH-
YHHEI, O6paTHbIe UM, 3a/1aHbl Ha nepdokaprax N° 26 u N® 27 COOTBETCTBEHHO.

HauaneHass BecoBaf BJI2KHOCTP MAaTepHAliOB KOHCTPYKUMH TIPHHMMAeTCs
ona xeneszoberona — 1%, mng [ICB-C — 2%, 310 COOTBETCTBY €T OTHCCHTENAION
BII@KHOCTH BO3[lyXa B IOpax MaTepHanoB 90%; HauajlbHas BIaKHOCTH MaTe-
PHaIOB KOHCTPYKLMHA 3agaHa nepdokaproft N2 28. BpemeHHO# 1uar He 3ajiaeT-
€1, TAK KaK pacueT OPOBOIOMTCA C IepeMEHHKIM BPEMEHHBIM IMAaroM ¢ AZg =
= 12 4 u KOHCTaHTaMu my; = 8, mg= 10. Bpems pacyeTHOro NepHoaa He 3ana-
€TCA, TAK KaK NMpHHHMaeTcA paBHbIM 30 cyT. BpeMs Hauamna pacuera He 3apaeT-
CA, TaK KakK NpHHMMaeTcA paBHbIM ( CYyTOK. BpeMsa OKOHYaHHA pacieTa IIpHHU-
MaeTcsa paBHBIM 3 ropga ¥ HaGuTo Ha repdoxapre N° 29.
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Puc. 22. Hamesetine BecoBofl BNAXHOCTH B METEPHANIAX Tpexcioiiuofi orpaxx-
paomell KOHCTPYKIHM B TeWeHNE NBYX NET IKCILTYATAIMM
1 — MaxcumansHas snaxusocts [ICB-C; 2 — cpenmana snaxHocTs cnoa [ICB-C;
3 — MaKCHMANBHAA BISXKHOCTS HAPYKHOrO CIIOA xeneioGeroHa; 4 — cpenuan
BASXHOCTD HAPYIKHOTO CNOR XKeite306eTOna; J — MAKCHMATBHAR COPOUHOHHEA
snaxuocts [ICB-C « — 2,6%; 0 — MakcHMANBHAS COPGNXONHAA BISKHOCTD
axenesoGBerona & — 1,2%
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}’HC- 23. Pacripenenenne BecoBoit BNANHOCTH MO TONIIMHE KOHCTPYKLMH:
— B despane; 2 _ g uione; J — MaKCHMANBHAA COpPOUMOHHAA BNAXKHOCTD
MATepHAanoB '

12.6. Mcxomibie nanneie HaGMBAIOTCA Ha MepQOKAPTH B COOTBETCTBHH C
ﬂ;}f-l- Mocnemsas nepdoxapra N 30 B Konofie ¢ HCXORHEIMH [JAHHBLIMH MyC-
T

Pacuer ganHOrO npumepa Ha IBM M-4030 norpe6oBan 42 MUH MaLIMHHOTO
BpeMeHH. Pesymbrarnl pacyera mpuBefeHEl Ha puc. 22, 23, a Gonee monHLle
paHHBle B Ta6n1. 10 npun. 8

12.7. TipoBeneHHBI! pacyeT MO3BOJIAET CHENATh ClEyOIIHe BHIBOMLI, Xa-
pmreg_llmylonme BJIAXHOCTHBIt PeXXHM HAHHOM Orpaxpaioilell KOHCTPYKIHH:

1. TIpouecc BIATOHAKOIUIEHHA H CYILIKH CTRHOBHTCA KBa3HCTAUHOHAPHEIM
Ha BTOPOi rof| 3KCIUIyaTauuyu 30aHAA [PH YCIIOBHHM, YTO HaYaNbHAd BIIAXKHOCTh
MATepHaNoB KOHCTPYKUMM HHXKe MaKCHMATBHOK COpGUMOHHOMN.

2. HakonneRue BNaru B KOHCTPYKUMH IPOMUCXOIHUT C aBTycra no deBpains,
CyllIKa — ¢ MapTa No WioNb. MaKkCHMAaIbHAA BIIAXXHOCTH B KOHCTPYKUMH AOCTH-
raercs B ¢peBpane, MUHUMANEHAA — B HIOJIE.

3. BA®KHOCTh BHYTpPEHHEro CJIOA Xene306eToHa H3MeHAeTCA He3HAUMTENb~
HO H He npeBocxonuT 1%.

4. MaxkcHmanpHOe 3HaYeHHe cpeHel BeCOBON BIaKHOCTH CI0S yTeIIHTENS
cocrasnfer 3,8%. MakcHMallbHasd BecOBad BIAKHOCTH YTEIUIMTENA HOCTHIa-
et 8,8%. O6e 3TH BeNUIHHBI MeHBille, YeM pacdeTHas BeCOBad BJIZXHOCTS NeHO-
NOJIMCTHPOJIA TPH YCIOBHAX IKCIUtyaTaumu B, pasuaa 10% u CHull 11-3-79.

5. INpupamenuo cpenHell BecOBoM BIDKHOCTH yTeIUIMTENA 3a NEpPHO, BIa-
roHaxomnneHus coctasisier 1,6%, 3r0 MeHbine, YeM MpeAeNbHO HOIYCTHMOE
npupanielye pacveTHOH BecOBOHR BJIAKHOCTH MEHOMONMCTHPONA 3a MEpHON
BIIATOHaKomIeHus, pasHoe 25% nmo CHuII 11-3-79.
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6. BrnaxuoctHoe cocrosnue yrenmnmutensa IICB-C sBnsercs ymoBIeTBOpH-
TEbHBIM, TAK KaK HE BBI3LIBAET noTepu TECIUIOM3OJIINHOHHBIX CBOMCTB H
yMEHBLIEHHS JONTOBEYHOCTH.

7. MakcHMmanbHOe 3HaueHMe cpefiHe#t BECOBOR BIAXXHOCTH Xene3oOeToHa
Hapy>XHOTO CIIOA COCTaBJIAET 2,1%.’ MakcuMannHas BECOBAaA BIaXHOCTb 3TOro
cnos NocTHraer 3%. ITH BeIMUMHEI He IIPeBOCXOMAT PACYeTHYIO BECOBYIO BJIAX-
ﬂoggsgxeneao%oua IpH yCNOBHAX 3KcIUlyatamuu B, paBRyw 3% mo CHull

8. IlpupauieHue cpeaHeil BecOBOH BIAXHOCTH XelNe300eTOHa HapyKHOroO
CNOA 32 NEPHOM BJIAroHakolieHus cocrasnder 0,9%, 3T0 MeHblile, YeM npe-
OeNBHO AONYCTHMOE INpHpAIlieHHe pPacYeTHOM BecOBOR BIIAXHOCTH Xene3obe-
TOHA 32 NepHON BJIAroHaKoIIeHus, pasHoe 2% no CHull 1{-3-79.

BraKHOCTHOE COCTOSIHHE >XeNe300eTOHa HapyXXHOTO CNOSl ABIAETCH
YOOBNETBOPHUTENEHBIM, TAK KaK He BRI3KIBAET YMEHBLICHHS €ro HOJITOBed-
HOCTH.

10. BnaXHOCTHOE COCTOSHHE OrpaKHalmel KOHCTPYKUMH XapaKTepH3yeT-
¢ KaK yAOBJIETBOPHTEJIBHOE,

13. COBMEMIEHHOE HEBEHTHJIHPYEMOE MMOKPBITHE
C YTEIUIMTEJIEM H3 KECTKHX MHHEPAJIOBATHbBIX IIJIMT

13.1. PaccudTaTh METOIOM NOCIIEOBATENLHOTO YBIIAXHEHUS BIIAXKHOCTHEIN
PeXHM COBMEIIEHHOTO HEBEHTHJMPYEMOTO NOKPBLITHA KOPOBHMKa C KpyTJo-
TOOWYHEIM COMEPKAHUEM XHUBOTHBIX B KIIHMaTHYECKMX YCIIOBHAX T. JIMHTpO-
Ba MocKoOBCKOM o6macTh.

13.2. IloxpbITHE COCTOUT H3 peGpHCTON KKene306eTOHHON INTMTHI TOMUMHOR
0,03 M, XeCTKHX MMHEpAJIIOBAaTHLIX IymT Tomuuro# 0,1 M, pyJIoHHOTO KOBpa
U3 Tpex ciioeB pybGeponaa Ha GuTyMHOM MacTHKe.

Jlaunkle, HeOGXOOUMBIE ANIA NpOBelieHHA pacyeTa, TOTOBATCS aHAJIOTHYHO
npumepy 12 B COOTBETCTBUM C 1. 6 U cBeleHb! B Tabm. §.

135. Hopmupyemas Temneparypa BHYTPEHHEro BO3[yXa KOPOBHHKAZ COC-
tagnger tg = 10 OC, npH pacyere NpMHHMaeTCA, YTO TEMIEDATYDPa BHYTPCH-
Hero Boagyxa npH ty <10°C pasua 10°C, a npu £,>10°C paBHa Temneparype
HapyHOTO BO3[yXa. Ha puc. 24 cTyneHsMu H306paxeHs! HapyXKHbie TeMIepa-
TYpHI, JTOMaHOH — M3IMeHEHHEe TeMIIepaTyphl BHYTPEHHETO BO3MYyX4. 3HAUCHHMA
TeMNEepaTyphl BHYTPEeHHEr0 BO3MyXa 3agaiorcs nepdoxapramu N° 2 u 3.

Mpr pacuere yuuTHIBaeTCA CONHEYHAsA pagnanus. [N 3TOro CrpoHTCS M3Me-
HeHHe B TeYCHHE I'ofia YCIOBHOM TeMIlepaTyphbl Hapy>KHOIO Bo3nyxa 1 gc-” on-
penenerHo# no dopmyne

t4r by + 22, @1)

P — k03dPHMUMEHT NOTIOLIEHHS COJIHeYHO!t pafuaumi, NPpHHMMAaeMBIH cor-
nacio CHull 11-3-79, nns pyGepouna P = 8 9;

7 — cyMMapHas CONHedHas paguaums, KKan/ (M2' 4), onpepeAeMas O rinaBe
CHull }I-A.6-72.

Ha puc. 25 namenenne t 47 usoGpaxeno nomaoit nuHuelt, cpenHemecy-
Hble 3HaYeHHA W300paXKeHB! CTYNEHAMH. 3HaYeHMR TEMIICPaTyp Hapy>XHOro
BO3[yXa 3afaloTcs nepdoxaproit N? 4.

HopMupyeMass OTHOCHTeNIBHAA BJIAXXHOCTh BHYTPEHHero BO3OyXa UIA KO-
POBHHK2 cOCTaBiAeT 75%. Iro 3HaueHHe HaGHTO Ha NMeppokapte NE §.

OTHOCHTENBHEIE BIAXXHOCTH HAPYXKHOTO BO3[yXa HeoOXOOMMO CKOppPeKTH-
POBATh TAK, YTO6bI COGIIIORANIOCH PaBEeHCTBO aGCOMOTHBIX BIIAKHOCTEH BO3MY-
xa. 310 HeoGXOOMMO CAENaTh, TAK KAK TEMIEPATYPa HAPYKHOr'O BO3LYXa MpH-
HuMaercst paBHoM ¢¥C/.  KoppexkTHpOBKa NPOHCXOIHT H3 YCIIOBHA HEU3MCH-
HOCTH a6COMOTHON BIIAXKHOCTH BO3AyXa

qH Et” = SP‘yIC.”Et ’ylcﬂ . (42)
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Tabnuua ¢4
Ha6mexa vudopMaiu Ka nepgoKapts

LS

Ne

g?' Habusaemas undopmauns

Kaprelj - e . —_ —
1 IIpumep 1.1.A

2 1 1 28,

3 % (1) éS 12 -16. -18. -15. -3.5 3. 9.3 14.4 16. 106 5. -4, -10.8
4 .

5 4 0 1 12 76 76. 16. 9. 63. 63. 75. 815 78 75. 69.  69.
6 5 1 1.5

7 6 1 20.

8 7 1 2 10 0.15 0.3 04 0.45 0.55 0.7 0.8 09 1 1.2
9 9 1 1 0.004

10 11 1 3 0. 0.038 0.19

11 12 1 3 1.2 2. 10.

12 13 1 1 0.00024

13 15 1 3 1.45 1.65 1.75

14 16 1 3 0. 2. 3.

1§ 17 1 2500.

16 7 2 2 10 0.2 03 0.7 1. 1.2 1.4 1.6 1.8 2.0 2.6
17 9 2 1 0.006

18 11 2 3 0. 0.005 0.021

19 12 2 3 2.6 S. 50.

20 13 2 1 0.000013

21 15 2 3 0.033 0.035 0.04

22 16 2 3 0. 2. 10.

23 17 2 40.

24 18 2 5 2

25 19 0 1 8 0.025

26 20 1 5.

27 20 9 10.

28 21 0 1 9 90. 90.

29 25 3



Tabnuua §

N¢ neprokapTh Ha6uBaeman unpopmauus

1 Mpumep 1.2.A

2 1 1 10.

3 1 0 6 3 12. 184 16.4

4 % (1) 15 12 -9.2  -11. -6. 13.  26. 36. 40, 40. 28. 15. 4. -4,
5 75.

6 4 0 1 12 86. 84. 80. 27. 17. 17. 17, 23. 33, 44, 57. 88,
17 S 1 7.5 ’

8 6 1 20.

9 7 1 2 10 015 03 04 045 055 07 08 09 1. 1.2
10 9 1 1 0.004

11 11 1 3 0. 0.038 0.19

12 12 1 3 1.2 2. 10.

13 13 1 1 0.00024

14 15 1 3 145 165 175

15 16 1 3 0. 2. 3.

16 17 1 2500,

17 7 2 2 10 0.1 0.17 0.2 025 03 04 055 07 11 1.9
18 9 2 1 0.0

19 11 2 3 0. 0.00006 0.0015

20 12 2 3 1.9 2. 50.

21 13 2 1 0.00008

22 15 2 3 0.072 0.075 0.08

23 16 2 3 0. 2. 5.

24 17 2 300.

25 18 3 3 2

26 19 1 1 5 0.015 0.015 0.03 0.03 004

27 20 1 5.

28 20 6 0.032

29 21 0 1 6 90. 90.

30 25. 3.

31 Hgﬂmep 1.2.b

32 2 3 0.097

33 25 2
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Puc. 24. aMeHeHHe TeMNEpaTypbl BHY TPEHHEr o Bo3nyxa
B Te4eHHe rOf3 B KOPOBHHKE B KITWMATHUECKHMX YCNOBH-
ax r. JmurpoBa MockoBcKo# o61.

Ha puc. 26 omanolt inHuelt u3oGpaxeHo HimeHenre ¥, 3naverms ¢ 47
3agaioTca nepdoxaptoi N2 6.

13.4. KoadpHuseHThI TenooTiauu BHYTpeHHeH H HapyXHOH noBepxHocTedt
NOKPLITHA NPHHAMAIOTCA NMOCTOSHHBIMH H B COOTBeTCTBHMH co C 1I-3-79
"CrpoHTensHad TeIUIOTeXHHKA” paBHLIMH off = 7,5 KKai/(MZ: u-9C) k

ofy = 20 xxan/ (M<. 4- 9C). ITH 3HaveHus HaGHTEI Ha mepdoKraprax Ne 7 u 8.

13.5. B paccmaTpHBaeMoit orpakuaniefl KOHCTPYKUHMH HCIIONE3YIOTCH Clie-
BylOLMe MaTepHansl: xejie300eroH (mepBhIt MaTepHal), MHHepanoBaTHBIE
IWIHTE (BTOpOit MaTepHasl) H PYNOHHLI! KOBep, KOTOPhLIf YUMTHIBAETCA TOIb-
KO CONPOTHBIIEHHEM MAPONPOHHNANHMIO HAPYXHOM IOBEPXHOCTH OrPaKACHHUA,

TennmoTexHHUYECKHE XapaKTEPHCTHKH Xene3o006eToHa NPHHUMAIOTCA TaKUMH
Xe, Kak B npumepe 12, Oux HabuTe! Ha nepdokaprax N2 9 — N 16.

TenmnoTexHHYECKHE XapaKTEPHCTHKH MHHEPUIBHOH BaThl MPHHUMAOTCH
AHATIOTKYHO XapaKTEepHCTHKaM jkene3’oferoHa M HaGHTRI Ha nepdoxaprax
Ne 17 — N2 24.

13.6. Orpaxnaionias KOHCTPYKUMA pa3buBaeTca HA MATh PACYETHBIX CIOEB:
noBa cros xesnesoGeroHa no 0,015 M ¥ TpH cnos MuHepansHo#t Batel — 0,03;
0,03 u 0,04 M; Homep MaTepHaia (BTOpOH) TpPeTHEro, YeTBEPTOro M NATOrO
clloeB 3amaH nepdoxaproft N 25, warm pasGuenus — nepdokaproit N2 26,

ConpoTHBNgHHE NapONpPOHHLAHUIO BHYTpeHHel MOBEPXHOCTH NMPHHHMaeTcA
paBHEIM 0,2 MZ. 4. MM PT. CT/T, BeJIHMHa,006paTHas ITOMY 3HAaYCHHIO, HabuTa
Ha nepdoxapre Ne 27. ConpoTHBiICHHE NaPONPORALIAHHIO Hapy)XXHOH NOBepx-
HOCTH _NIPUHKMAETCA COTTIacHO CcTpoke 25 Tabn. 8 mpuwin. 7, paBHBIM
31,1 M2. y- MM pr. CT/r; BemmuMHa, o6paTHaA 3TOMY 3HaueHMIO, HaGHTA Ha Nep-
¢oxapre N® 28.
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Puc..25. M3MeHeHBe B TeueHWe roda yCNOBHOW TeMIle-

PaTypbl HaPY>KHOI'0 BO3AY X2 WIA NMOK PBITHA KOPOBHHKA

B KIMMAaTH4YeCKHX YCIOBHAX r. JIMuUTposa MockoB-
CKO#M 061,

HavaneHast BecoBadA BIAXHOCTL Xesle300eTOHa NMpHHHMaeTcs pasHo# 1%,
MuHepansHo# Barbl — 1,1%, 3T0 COOTBETCTBYET OTHOCHTENIBHOR BIIRXHOCTH
Bo:l:g)éxga B MOpax maTepHanoB ¢ = 90%. Itk 3HaueHus HaGHTHI Ha nepdokap-
TE .

BpeMeHHOH 1uar, BpeMA pacyeTHOIO NEPHOAA M BpeMs Hauana pacyeTa He
3agaerca. BpeMs oxoHuaHMA pacyeTa MpUHHAMAETCA PaBHBIM 3 ronam H HabuTo
Ha nepgoxkapte N2 30.

60



Gr
100

\ a
30 A‘v ;4

10r

0 J0 60 90 120 150 180 210 240 €70 300 330 360 Zeym

Puc. 26. M3aMeHeHNE B TeueHHe IOMA YCIIOBHOM OTHOCH-
TeNILHOM BNSXHOCTH HAPYXKHOTO BO3AYXa B KIMMAaTHUe-
CKHX ycnopuax r. [liMutposa Mockosckoit o6,

1 — cpepmeMecsunble 3HadeHna Py 2 — cpenHeMecH Y-
Hble 3HAYSHUA P -

Mocnennsaa nepdokapra N° 31 B Konome ¢ HCXOMHEIMM OaHHBIMM Ty cCTas.

13.7. Pacuer stToro mpumepa Ha IBM M-4030 notpeGosan 1 u 44 MuH Ma-
umvHHOro BpemeHu. Ilo pesyimbratam pacuera cocrasrnieHa Ta6n. 11 (upun. 8).

Jna CpaBHEHMSA pACCUMTaH BADKHOCTHEIM PEXHM OrpaxmeHHA KOHCTPYK-
UMH C MapOM3ONAUHOHHLIM ClloeM B TperbeH pacyeTHOM mockocTH (pyGe-
POHJI, HAKJICEHHBI! Ha ropsvyemM OHTYMe H IOKPLITRIH cBepXy GHTyMOM, cor-
nmacHo crpoke 30 1a6n. 9 npun. 7 Rp = 12,3 (M4- 4- MM pr. cT) /r. Bnax-
HOCTHBIi PEXHM 3TOR orpaknalolliell KONCTPYKHUM pacCUHTHIBacTCH 3a 2 ropa
sxcmnyarauy. CooTBeTCTBYIOIIHE ngl nepdoxaptei: N2 31, 32, 33 noGamnsa-
I0TCA B KOHel| Konofxl, nepdoxapra N2 34 nycras.

Pacyer nmpumepa Ha IBM M-4030 norpeGopan 1 u 9 mun. Ilo pesynsratam
pacyera cocTasnera Tabn. 12 npuin. 8.

Ins cpasHeHHA BNAXHOCTHEIX PE&KHMOB OTPOXIAIOLIMX KOHCTPYKIMi
A u B cocraBnena ta6x. 13 npun. 8 u puc. 27.

13.8. IlpoBeseHHble pacHeTh! MO3BOJIAKT CAENaTh CIEAYIONIME BRIBOIBL:

1. IIpouecc BNATOHAKOIUICHHA W CYIUKH CTAHOBHTCA KBa3HCTAUMOHAPHLIM
Ha BTOpOM} rof 3KCIUTYATalyH 3JaHUA, IPH YCIIOBHH, YTO HaYaJIbHAA BIIaXXHOCTh
MAaTepHalloB KOHCTPYKUHH HIDKe MaKCHMaNbHOH copOUMOHHOM.

2. HaxorieHue BJjard B CJI0€ MHHEPAIBLHON BaThI POHCXORHMT C CeHTAGDA
no ¢espans, CylmKa — ¢ MapTa Mo anpeib, B OCTAIBHbIE MeCABI BIDKHOCTHOE
COCTOSTHHE YTeIUIMTeNs HeuameHHO. HaxolneHue Bnaru B ciioe xene3oGeroHa
NPOHCXOIUT B MapTe H ampedle, CYLIK2 — B Mae, B OCTAJIbHbIE MECAIBI BIIK-
HOCTHOE COCTOAHME XeJle306eToHa HEU3MEeHHO.

3. MakcumansHOe 3HaYeHHWe CpelHed BECOBOM BJXHOCTH MHHEDAUTHHOM
BaTel B KOHCTPYKUHH A cocTaBnser 4,5%, B KoHCTpykumH b — 2,3%. JtH
BENMUHHE] MeHBbIle, 9e€M pacyeTHasd BECOBad BJIAXKHOCTE MHHEPAILHOM BaThI
IpH yCIOBHAX sKcruryaTauuu B, pasrast 5% mo CHuII 11-3-79.

4. Ipupainenue cpefHe#t BECOBOM BIAXHOCTH MHHePANBHON! BaThl 3a MepH-
o BIAarOHaKOIUICHUA COCTAaB/IAET MIA KOHCTpYKUMH A 4,2%, IR KOHCTPYK-
mun B — 2,1%, IlepBad 3 3THX BenUYMH Gonblle, a BTOpas MeHBIIE, YeM Mpe-
OEJIBHO NONycTHMOE NMpHpallicHHe pacyeTHOH BeCOBOM BJIAXKHOCTH MHHEpasb-
HOM BaTHI 32 NEPHOM BJIATOHAKOIUICHHA, paBHOe 3% o CHull 11-3-79.
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Puc. 27. PacnipeeneHue BeCOBON BIIAXKHOCTH IO TOJILUHHE NTOXPBITHA KOpPOB-
HHKA
a) 6e3 cnos napousonAuuu; 6) ¢ mapomsonsammess; I — B dewpane; 2 — B
anpene; 3 — MaKCHMAaNbHaA cop6UMOHHAA BIAXKHOCTD

5. MakcumaneHad BecOBaf BJIAXKHOCTH MHHEpANTLHO# BAaThI OCTHIaeT A
KOHCTPYKIMH A — 20,8%, nnsa xodcrpykins b — 9,8%. JTH 3HaYeHHA COOT-
BETCTBYROT 06BeMHON BaxHOCTH 6,2% M 2,9% u HaGmopamoTcs B Clloe, NpHIIe-
TaI0UIEM K PYTIOHHOMY KOBpY.

6. BriaxHOCTHOE COCTOSIHHE MHHEPAJIBHOM BaThl He BHI3LIBaET MOTEpPH Tel-
JI03alLIMTHBIX CBOHACTB ObGeHx KOHCTpYKimi. OmHAKO B KOHCTPYKUMHK A B OT-
HeNEHBIC TOMbI MOXET JIOCTHTaThCA B 3MMHMe MecAus! Gonbllas BIIOXHOCTh B
ClI0e yTeIUTHTeNA, NpHMbIKawUleM K PYJIOHHOMY KOBpYy. B CBA3H ¢ 3THM
KOHCTPY KA B npeanmournTensHee.

7. MaxcumanbHOe 3HaueHMe cpedHel BecOBOH BIIKHOCTH Xelle30GeroHa
COCTAaBJIAET It KOHCTPYKIUHH A — 1,4%, mna KoHcrpykumud B — 0,9%. Makcu-
MaNBHAA BecOBaA BJIAXHOCTD XKele306eToHa JOCTHTraeT [UIS KOHCTPYKUMH A —
1,7%, ons koucTpykumn B — 0,9%. Bce 3TH BEJTHUHHB! MEHbIIIE, 9eM pacyeTHas
BECOBa# BJIKHOCTD )KeJle306eTOHA NIpH YCNOBHAX 3KCINyaTauuu b, pasHas
3% no CHull 11-3-79.

8. IlpupameHue cpeOHe# BecoBOft BIIAKHOCTH Xelle306eTOH2 3a MepHOR
BNArOHAKOIUICHHs. COCTaBNIfeT A1 KOHCTPYKuMH A — 0,7%, A KOHCTpYK-
i B — 0,2%. Ity BeTHIMHB MeHbllle, YeM MpeleNIbHO NOMYyCTHMOe MpHpALIe-
HHe pacueTHOH! BecOBOH BIIAKHOCTH Kene300€TOHA 3a NepHOM BJIArOHAKOIUIe-
HuA, paBHoe 2% no CHuII 11-3-79,

9. BnaxHOCTHOe COCTOAHHME XeNie3oGeTOHa ABNACTCA YXOBICTBOPHTENb-
HBIM.

10. BraxsoCTHOe COCTOSHHE OTPaXIAOLIAX KOHCTpYkuni A B B asnserca
YOOBNETBOPUTENLHEIM. [IpsmeHeHHe KOHCTpykIHH B ¢ Gonee GraronpHUATHEIM
BJIAXXHOCTHBIM PeXHMOM IpeNOYTHTe/TbHEE.

IIpumeuanune. Pacuerni mo pasgenam 12 ¥ 13 BbIMONHEHB! MpH YYacTHH
uHXK. 3.C. KaHbLILIKHHOMN.



IHpunoxenue 1

YHUCJIEHHBIE 3HAYEHHU A IMITHPHUECKHX
KO3OOUIIMEHTOB, XAPAKTEPU3YIOMMX ®A3OBLIA
COCTAB BOIRI B MATEPHAJIE

3HavyeHHs napamerpoB« , 8,4 , b , XxapaxTepHayoumx ¢asoBnlit cocTa
BOMb! B CTPOHTENHOM MaTepHalie B OGJIacTH TeMIepaTyp HHXe TeMIepaTyphl
3aMep3aHus TOPOBO#t BOAB (pacTBopa) B 3TOM MaTepHajle, NPHBEHCHHI B
tabnnue. s xepam3utoGeroHa, rMMHAHOrO (KpacHOro) OGBIKHOBEHHOro
KHpNHYE, LEMEHTHO-IECYaHOTO pACTBOPA, TAXENOTO GeToHa IMpMBeleHBl SKC-
nepHMeHTaNbHbe gaHHEe.® JIng MMHepanbkHON BaThl M MEHONMOHCTHPONIA HaH-
HBbIE HMEIOT MpPeANONIOKHTENbHEI! XapaKTep.

Tabnuua 6

Ilapamerphl, xapakTepu3ywume ¢a3oBaiit cOCTaB BOAKI
B CTPOHTE/TLHOM MaTepHare

lTlasnal-me marepuarna Mapamerps!

a ] a N
KepamanroGeron —4,45 0,93 0,13 1,76
Taxennitt 6eToH -2,75 -2,42 0,33 -0,075
IlemeHTHO-Iecuanbilt pactBop —3,85 3,35 0,26 1,19
Tnynaueit (kpacHbIit -0,24 -5,95 0,02 0,32
O6bIKHOBEHHBIN KHpPITHY
MuHepansHag Bata -0,5 —0,3 0,0 0,0

H IIeHONOJHCTHPON

*3Kcnepmeu'raxmme naHHbIe ()a30BOr0 COCTaBa OMyGNHMKOBaHEI B KHHTe
K.®. GoxuHa. — "Orgourem,uax TEIUIOTEXHHKA OrPaxKIaIOILMX YacTe 3qaHuit’™.
M., Crporm3apat, 1973.

Ipunoxenue 2

PACYETHBIE COOTHOUWIEHHSA JJ1A YYETA
BJIMSAHUS BEHTHJIMPY EMOH ITPOCITIONKH
B OTPAXIAIONHUX KOHCTPYKHHUAX

Temneparypa M NapuMANEHOE HaBfeHHe BOMAAHOTO Mapa BO3[YXa B BEHTH-
nHpyemol npocnofike onpenengerca cleAyOUMM ofpasom:

t
cpPVg';’=cpczntgpsﬁa{'(t,.n+t,,_,,££’2t{,’) S2 3 “3)
o .. n —oph .
—R’L 3t ('fg )— - '_Rﬂ wl Tar:)s1:dm(%n+ﬁn 2PJ )521 “44)
Tg=tg+273, @5)
rme 2 3’ n — TIOKWILHad Temneparypa B BO3AYLUHOR Mpocnofixe, °C;

Pg — NOKaNBHOE MAPUMANBHOC NABNEHHE BOMFHOrO napa B BO3-
ayuHo#t mpocnoitke, rila;
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td n ,ty n — NOKaNBHAdA TeMNepaTypa TNOBEPXHOCTefl, COOTBETCTBEHHO,
BHYTPCHHE# M HapyXHOH CTEHOK CO CTOPOMBI BO3NYIIHOR
npocnoftky, °C;
Pg Py ~ TIOKAIbHOE MAPLUHANLHOE NABJEHHe BOAIHOIO Mapa B MOpax
- ’ nosepxHocTe! COOTBETCTBEHHO BHYTpPeHHeH# U HapyXHOH cTe-
HOK CO CTOPOHE! BO3AyIIHOK npocliodku, rila;

4 - o%beM PaccMaTpHBaeMOro 37eMeEHTa BO3AyLUHOA MpoCcnolKy,
M3:
Sy,5 — IUIOILAZIM IOBEPXHOCTER PacCMATPHBAEMOro 3JJIEMEHT2 BO3-
AyLIHOH miocnom(u COOTBETCTBEHHO IONEpEeK U BIOJE NIpo-
CITOHKH, M
W - CKOPOCTB ABHXEHMSA BO3AyXa B BO3RYHmMoit mpocnottke, M/c;
At g — Pa3HOCThH Temnegaryp Mo IJIMHE BO3AYIIHOH MpOCnokkyu ane-
n MeHTa 0OBeMa, VP
Pg

7~ — Pa3sHOCTh BelmWMH  ( T4 ) no mmHe Bo3yiHON NPOCTION-
Tg KH 3nieMeHTa oGbheMa, rlla/K;
Mp — Macca MHJIOMOJISA BOAAHOrO N1apa, KI'/KMOJIb;
— YHHBEpCaTbHas ra3opas ngcromman, kJIx/ (xmons- K) ;
=, JVIOTHOCTE BO3/1yXa, Krim
Ckopom W [BIDKCHHUA BO3AyXa B BO3AYIUHOM npocnofike MoxeT GbITh
onpepeneHa ciaenyomM o6pazom (1) :

@1 =3 V2gip, (Tmax - Tmin) > “6)
rne fP,r - KOS(I)(PH].IHBHT 06bEeMHOr0 pPacIiMPeHHA BIIKHOT'O BO3AyXa,

Tmax,Tmin — coomercrnemm, MAaKCHMAIBHAST ¥ MMHAMAIBHAA TemIlepa-
TYpHI BO31yXa B BO3AyILHON npccneﬁxe, K;
l — [JTHHA BO3AYLUIHOA MPOCIONKH, M}
g — yCKopeHHe cBOQOMHOTO NMaicHHR TCI IIA paccMaTpuBaeMol
MECTHOCTH, M/c4. n
Koadduumentnl rerioobmMeHa olg | MaccooSnicHa ol MeXIy No-
BEPXHOCTBIO BO3RYUIHOH MPOCIOAKH H BO3OYXOM B Helt OIpeResSIIOTCA C MO~
MOLILIO IMITUPHYECKHX COOTHOLIICHH

af= ol - af, “n
«fy=3,3[1+0035(7,-273) ] ; @83
P Tnh) 1 YA
ol -ossxc[lﬁ—gﬁ@—”—] ; “49)
n

= - cpPA al 0

rae °‘t"x ,at . — COOTBETCTBEHHO KOHBEKTHBHAs ¥ JIy<IIT4fl COCTABJISIONIAC
xoaq)q)huuiema Telwoo6MeHa B BOTNYITHOR npocnofixe,

Br/ (M<-K);
Tn - cpemumK TeMIlepaTypa NOBEPXHOCTH BC3ZYIMHON mNpocnoit-
KH,
AT),—, - paalxzocm TeMIlepaTyp noBepXxHocTeR Bo3nymHo# npocio#-
KH,
Ae - xosq)qmuuem' TeIIONPOBOAHOCTH BO3AYyXa, B{/ M-K);
Y  — k03}PHUMEHT KHHEMaTHUECKOH BAZKOCTH, M

L  — uMp#Ha BO3AYWIHOR NMpOCIOfKH, M;
Pr — xpurepwmit lpannrns;
(g — MAacca KHIOMOJNA BO3NyXa, KI/KMOJb.



lipanoxenne 3
Texcr nporpamms pacyéra BEAKHOCTHOTO COCTOARRA
orpanaNmix KOHCTPYKIMR MAOrOJaKTODHHM METOROM,.

1, PROGRAM BPLUWT
2, IMPLICIT INTEGER(Z)

3. DIMENSION KPi(68)

4, COMMON/XY7/1,3,2,14,12,13,I4,15,16,17,J4,J2,
Se 1 J3,21,MAS,NTIPE,KP,KE,KAP(8),NST,RST

6. COMMON T(8),V(8),VF(9)

7 COMMON/CON/VS1,VS2,EP1,EP3, UM,OM,OMM, DE4 ,DE2,
8. 4 TIf,P1,CWA,CICE,CPA,DPR

9. COMMON/EXT/RJ ,TI2,TI5,TI4,P2,P3,P4,KMO(150) ,
10, 1 TR(150),PR(150),TV(150) ,PV(150)

11, COMMON/ACT/AL(6) ,A2(6) ,BL(6) ,B2(6) ,C(6) ,F1(6),
12, 1 P2(6),0(6)

i3, COMMON/IN/R(28) ,PEI(22) ,PEQ(22)

14, COMMON/FR/ALFA(7) ,BETA(7) ,AFR(7) ,BFR(7)

15, COMMON/CEN/P% ,VW ,UNF, V9,T9,5Q4,832,5Q3,LPE7,
16, 1 LPES,LPE9,K,IVR{,IVR2

17. COMMON/SOR/SNA(6) ,SMA(6) ,AL(6) ,AM(6)

18, COMMON/ERR/MV ,SW1 ,SW2,SW 3, UL( 20)

19, COMMON /KWR/MWR ,KWR ,NWR, NUMS

20. COMMON/DIF/DIF1,DIF2,DIF3,DIF4,DIFS

21, DEFINE FILE 8(8@,49¢,L,KB)

22, NAMELIST/LIST4/I1,12,13,14,15,16,17,J1,32,
23. 1 J3,Z4,K,NUMS,MAS ,NTIPE,KP,KE,NO,NC,NCO,
24, 2 MWR,KWR,NWR,VS1,VS2,EPi,EP3,R4,R3,

25, 3 UM,OM,OMM,DE{,DE2,TI1,TI2,P1,P2,CVA,

26. 4 CICE,CPA,DPR,SW3,RST,SLB,SLM

27. 5 /LIST4/NJ,KMO,TR,PR,TV,PV/LISTS8/ALFA,

28, 6 BETA,AFR,BFR/LIST9/AL,AM,SNA,SMA/LISTig/KPL
29. NR=1

20, NW=3 65



)

)5.
34
35

42,
43,

“5.
46,
47.

49,
50
51,
52
53
54,
55
56¢
5.
58.
59
60,
61,
62,

LISTING PROGRAM BPLUWT
READ(NR,LIS™)
READ(NR,LIS1%)
READ(NR,LIST8)
READ(NR,LIST9)
WRITE(NW,LIST)
WRITE(NW,LIST%)
WRITE(WW,LIST8)
WRITE(KNW,LIST9)

CALL BFCOL(KFR,EW)
LPEA oXMO( FUMS-1 ) + INT(K&DE1)
BWis0

MV=0

DIF=0

DIF220

DIR4=0

DIFS5=0

SWM=0

CALL BPMMiO(NR,NW)
CALL BPMI1O(NR,NW)

6 IF(NO.BQ.4) GO TO 7
INNTIPE.BQ.0) GO T0 7

CALL BPMI4(SLB)

7 OALL BPCABO(NO,LPE4 ,NUMS,ME,SLN)
IF(NO.EQ.0) GO TO 8
IF(ME.BQ.2) GO 170 26

8 CALL BPMIA(ME,NCO)
INME,BR.1) GO TO 9
CALL BPMMB(SN1,8N2,8N3,X4,SLM)

CALL BPWTP(NCO,NC,S8H{,SN2,SN3,X1)
INVW.LE,0) GO TO 26

CALL EFCO2

CALL BPMMI(VEL)



LISTING

63

71. 123

PROGRAM BPLUWT

IN(MAS.EQ.3) UNP=,25xUNF

UNP=UNF/(40.aTWaVNL)

GO T0 26

STI=FLOATI)+.5

RST=0

8Q4=0

8Q3=0

DO I23 NUMA=1,4

UL({NTAM ) =0

8Q1=0

5Q2=0

LPE7=0

LFE8=0

LPE9=0

VWaV(4)

TW2P(4)

UNF=VI(4)

M=l

MET2z1

MET3=1

CALL BPMMA(STI,SN4i,NUMi,NUM2,ME)

IF(NST.BQ.0) GO TO I20

VR(2)=V(1)

VF(9)=0

GO 170 (I22,I2I),ME
CALCULATION POINT IN AIR

CALL BPPAIR(NC,NO,NCO,NUMS ,NUM2,R%,SN1)
CALCULATION COEFICIENTS

CALL BPCOEN(M,R3,SN4,SN8,8T7,5T8,5™7,8M8)

GO 10 (10,I2,14),MET3

93. I0 IP(STI.LT,FLOANI)) GO TO II
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I0I,
I02,
I03.
I04,
105,
I06.
Io7.
I08,
I09.
II0.
IIX.
I12,
I13.
II4,
II5.
II6.
117,
118,
119,
I20.
I21,
I22.
I23,C
124,
I125.

68

LISTING PROGRAM BFLUWT

IF(LPE7.NE.0) GO TO I7
NUMi=T+1
NUM2=2
CALL BPMM4(NUM4,SN4)
GO TO I6

II IMLPE7.NE.0) GO TO I7
NUMe=T

NUM2=1
CALL BPMM4(NUML,SN1)

GO TO I6
I2 IF(LPE7.NE.0) GO TO I9
IF(STJ,LT.FLOAT(J)) GO TO I3
NUMA=J+4
NUM2=4
CALL BPMMS(NUMA,SN1)
GO T0 I6
I3 IF(LPE7,NE.O) GO TO I9
NUMA=]
NUM2=3
CALL BPMMS(NUMA,SN1)
GO 70 I6

14 IR(STZ.LT.FLOAT(Z)) GO TO IS
NUMA=Z+1

NUN2=6
CALL BRIBIG(NUML,SN1)
GO T0 16
I5 KNUMi=2
NUM2=5
CALL BPMM6(NUML,SNY)
CALCULATION FINISHED COEFICIENTS

I6 CALL BPCOFI(NUM2,M,SNi,SN4,SN8,ST7,5T8,RL,5Q4,
/ ST™7,5T48)



LISTING PROGRAM BPFLUWT

126,
127.
128.
129,
I30.
I31.
I32.
I33.
I,
135.
I36.
137
138,
139.
140,
1.
T42,
143,
T4a,
145,
146,
147,
148,
149,
I50.
151,
152,
I53.
IS4,
I55.

GO0 T0 (I7,19,21),MET2
17 LPE7=0
IF(STI.GT,FLOAT(I)) GO TO I8
IP(MAS,EQ.1) GO TO 22
STI=FLOAT(JI)+.5
VW=v(6)
TW=T(6)
UNF=VF(6)
LPE9=A
MET2=2
MET3=2
CALL BPMM2(STJ,SN4,NUM4,NUM2,ME)
GO TO (I22,I2I),ME
I8 STI=STI-A,
=V(3)
=P(3)
M=2
UNF=VF( 3)
MET2=4
CALL BPMMA(STI,SNi,NUMA,NUM2,ME)
GO TO (I22,12r),HE
I9 LPE7=0
IF(STI.GT.FLOAT(J)) GO TO 20
IF(MAS.EQ,2) GO TO 22
STZ=FLOAT(Z)+.5
vw=v(8)
TW=T(8)
UNP=VF(8)
LPE9=2
WRT2=3
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LISTING PROGRAM BPLUWT

I%6. MET3x3

I57. CALL BPMM3(STZ,MB)

I58. G0 TO I22

I59. 20 ST=8T-4,

I60, W=V(5)

161, W21(5)

162, UNF=VF(5)

163, CALL BPMM2(STJ,SN4,NUMi,NUM2,KE)
Isa, GO TO (I22,I2T),ME

165. 21 IP(STZ.LT.FLOAT(Z)) GO TO 22
Ie6. LPE7=0

167. W=V(?7)

168, ™H=(7)

169, UNF=VF(7)

170. STZ=STZ~4.

I71. CALL BPMM3(STZ,ME)

172. GO T0 I22

173. 22 CALL BPCORL(M,NUML,SN6)
I74, IM(N.FR.1) GO TO 23

I75. CALL BPMIS(TIS,P5)

X76. CALL BPMM7(NUMAL)

177 CALL BPCOR2(SN6,Ri,TI5,P5)
I78.C CALCULATION WATER CONTENT IN THE WALL

179, 23 CALL BPWATE(SNi,SN4,SN8,SK9,5TJ,5Q4)
180, NUML=0

181, IF(EST.ER.1) GO TO 28
182, 872=V(1)

183, STIBTZ2=V9

I8A, GO 70 30

185, 28 8T2aVI(1)

186, STI-STZ-~UNF
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187.
188.C
I89.
I90.
191,
192,
193,
I%%.
I195.
196,
197.
I98.
199
200,
20I.
202,
203,
204,
205.
206.
207,
208,
209
2I0.
21I.
212,
213
2I4.C
215,
2I6¢
217,

LISTING PROGRAM BPLUWT

30 IP(ABS(STI).LE.OMM) GO TO 24
CALCULATION WATER CONTENT AT THE SURFACES
I¥(SN8,NB,0) GO TO I24
R(2) =R(2) +SN4-STIuSMA( 5)
SN8=8TIMSNA(5)/(4.~-DE2xT(1))
I24 VW=R(2)/SN8
ST=(DEL/SQ2)=ALOG(4 . +SN8)
STI=0
IN(STILE.I0.) STI=(STZ-V7)xEXP(-STJ)
VY=VW+STI
IF(NST.BQ.0) V9=V
IP(NST.EQ.1) UNP=VV
NUMi=4
24 IP(V9.LT.EP1) V9=EP4
IF(UNF,LT.EP1) UNF=EP1
IF(V9.GT,UN) V9=UM
IF(UNF.GT,UM) UNF=UM
IR(NUMAEQ,0) GO TO 25
IP(NST.R.1) GO 10 25
CALL BPSUTE(SN1,SN9)
25 CALL BPUNPR(WST,S04)
ME=A
IF(MV.ER.1) GO T0 26
SWA=SW4+502aV9
IF(EST,BR.4) SWA-SW4+SQ4aUNP
IF(DIF5.8.0) DIP4aDIF4+SQ2a(VI-V(1))
26 CALL BPMI2(ME,NO)
CHOOBE NEW POINT FOR CALCULATION
CALL EPNPO(M)
IP(M.RQ.4) GO TO 29
CALL BPBOU(ME)
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218.
2I9.
220,
227,
222,
223.
224.C
225,
226,

228,
229,

230,

LISTING PROGRAK BPLUWT

IF(NO.BQ.0) GO T0 8
GO TO (8,26), ME
29 K=K#A
IP((K+l) JRLEKP) MV=0
IF(K.LT.KP) GO TO 27
KP=KP+KPL
PRINT RESULTS
CALL BPMI3
Svi=0
MV=A
27 IF(K.LT.KE) GO T0 6
STOP
END

SUBROUTINE BPPAIR(NC,NO,NCO,NUL,NU2,R4,8N1)

IMPLICIT INTEGER(Z)

COMMOR /XYZ/ 1,3,2,I1,12,I3,14,I5,16,I7,94s
/ 32,33,21,MAS ,HTIPE,KP,KE,KAP(8) ,NST,RST

COMMON  T(8),V(8),VI(9)

COMMON /IN/ R(20),PEI(20),PE(20)

COMMON /GEN/ TW,VW,UNF,V9,T9,8Q1,802,5Q3,
/ LPE7,LPES,LPE9,K,IVRi,IVR2

COMMON /SOR/ SKA(6),SKA(6) ,AL(6),AM(6)

COMMON /CON/ VSi,VS2,EP4,EP3,UM,OM,0MN,
/ DE1,DE2,TI4,P1,CilA,CICE,CPA,DPR

COMMON /ACT/ AA(6),A2(6),BL(6),B2(6),C(6)
/ FA(6),72(6),G(6)

COMMON /EXT/ NJ,TI2,T13,TI4,P2,P3,P4,KMO(150
/ ), TR(150) , PR(150) , TV(150) , P¥(150)

NU4=NU1+2

NU3=RUi+6



18,
I9.
20,
21,
22,
23,
24,
25,
26,

28.
29.
30,
31.

33

LISTING PROGRAM BFLUWT

LPE7=2
LPBS=A
IF(NU2,ER.2) GO TO I28
IN(NU2,EQ.0) GO TO I27
IF(NC.BR.1) GO TO I30
I24 SN2=AL(4)
BNZaAM(4L)
INIVRL,BR,0) GO TO I25
T(RU4) =R( 15)
R(KU3)=R( 16)
GO T0 I29
I25 T(NU4)=R(13)
R(NU3) =R( 1)
GO TO I29
I27 SN2aAL(2)
SN3=AM(2)
LPE8a3
IN(RO.BQ,0) GO T0 I29
I22 IF(IVRL.IR.0Y GO TO I23
T(NU&) =TI4
R(NU3) =P4
GO TO I29
I23 T(NG4)=TI3
R(RU3)=F3
GO T0 I29
I28 IF(NC.ER.1) GO TO I24
I30 8N2=AL(3)
SNZ=AM(3)
IN(NCO,EQe1.AND,RTIPE,BQ.0) GO TO I22
T(NU4)=TT4
R(NU3)=P4
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LISTING PROGRAM BFLUWT
49, I29 P4(NUL)=SNiaSK3

504 C(NT1) =0

SI. G(RU1)=0

52, AL(NUL) =SN1=SN2

534 BA(NUL) =RAx¥4(NUL)

e F2(NUL) =P4(NU1)

556 R(18) =P1(KFU1)

564 R(49) =R(NU3)

57 A2(NUL) =AL(NUL)

S8, B2(NUL)=B4(NUL)

59 RETURN

60, END

I, SUBROUTINE BPMMA(STM,SNN4,NUL,NU2,MB)
2,C SUBR, EPMM{ ALLOWED 70 OBTAIN STEPS X,Y,Z,
340 TO INPUT DATA OF STEPS
4,0

Se IMPLICIT INTEGER(Z)

6. DIMERSION DX(20),DY(45),Dz(45)

7. COMMON /XYZ/ 1,T,2,14,12,13,14,15,16,17,
8. / 34,32,33,21,MAS ,NTIPE,KP,KE,KAP(8) ,KST, RST
9. COMMON /IN/ R(20),PBI(20),PR(20)

10, NAMEL IST/LIST2/DX,DY ,DZ

11, ME=1

12, GO T0 32

I3.C

I4, ENTRY BPMM1O(NR,EW)

I5. READ(NR,LIST2)

16, VWRITE(EW,LIST2)

I7. RETURN

I8, 32 IF(MAS,LT.3) GO T0 45

19, IN(S™.GT.I,) GO TO 33
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37.

AX,

LISTING PROGRAM EPLUWT

N2=d
GO 70 44
33 IN(8TNLT, FLOAT(I2) (AND.JJR.1) GO TO 34
GO 170 35
3% NUD220
GO 10 44
35 INSTM,GT,FLOAT(IL)) GO T0O 38
EAP(3)=1
EAP(4) =1
INJ.672) GO 10 37
KAP(1) =0
INZ.HE.4) GO TO 36
KAP(2) =0
RETURN
36 EKAP(2)=1
RETURN
37 KAP(4)=1
EAP(2)=1
RETURN
38 IF(STM.GT.FLOAT(I3)) GO TO A1
KAP(3)=2
KAP(4) =2
IF(JT.BQe2,AND,S™, LT FLOAT(I2)) GO 10 39
EAP( D=2
I38 IN(I,BR¢13,AND,RBT.NE,0) NST=4
KAP(2) =2
RRTURN
39 KAK(1)=0
INZ.R.1) GO 70 40
KAP(2) =2
RETURN
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LISTING PROGRAM BPLUWT

5I. 40 EAK(2)=0

52 RETURN

53 4T IM(STM.GT.FLOAT(I4)) GO TO 43
She DO 42 NU2=A,4

55, 42 EAP(NUR)=3

56 GO TO I38

57 43 RUi=2

584 RO2=2

59, I43 SNNi=,25=(DY(J)+DY(JI+4))x(DZ(Z)+DZ(Z+1))
60e ME=2

6I. RETURN

62, 4% NH=iL

63¢ We=2

Slke SNNi=,25a( DY (J)+DY(J+1) )2(DZ(2)+D2(2+1))
65, IF(J.KE.2) RETURN

660 SNN4=SNN1..,258DY(JI)=D2(2Z)
67 IF(Z.BQ.1) SNNA=SRNi-.25DY(J)xDZ(2+1)
68, RETURN

69¢C

70,0 ONE/T¥O0~DIMENSION SPACE

I, 45 TR(STM.GT.FLOAT(I4)) GO TO 43
72, TP(STM.GT.4.) GO TO 245

73 =4

78 Nu2=1

75 GO 10 I43

g6, 245 TRQMAS.LT.2) GO 70 54

27 IF(J.GE.J2) GO TO 48

78. IF(STU.GT.FLOAT(I4)) GO TO 46
79 KAP(D)=1

80, KAP(3)=1

oI 6o 10 59
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82,
83.
84¢
85.

87
88,
89.

I00,
IO0I,
102,
103,
I04,
I05.
I06.
107.
108,
I09.
II0.
III.
112,

LISTING PROGRAM BFLUWT

46 IN(8TM.GT.FLOAT(I3)) GO TO 47
KAP(1)=3
KAP(3)=3
GO 70 59

47 EKAP(1)=5
EAP(3)=5
G0 10 59

48 IF(J,GT.J2) GO T0 54
IF(STM.GT,FLOAT(I1)) GO TO 49
KAP(1)=1
GO T0 SI

49 IP(STM.GT.FLOAT(I3)) GO TO S0
KAP(1)=3
GO TO 51

50 EAP(1)=5

51 IP(STM./GT,FLOAT(I2)) GO TO 52
EAP(3)=2
GO T0 59

52 IF(STM,GT,FLOAT(I5)) GO TO 53

I52 KAR(3)=4
IF(J.LTeI3) KAP(3)=7
IF(NTIPE.BR.0) GO T0 59
INJ.LT.J3) GO T0 59
IF(STM.LT.FLOAT(I6)) KAP(3)=0
IF(STM,GT« FLOAT(I7)) KAP(3)=0
GO 10 59

53 EAP(3)=6
GO T0 59

54 IF(STM,GT.FLOAT(I2)) GO TO 55
EAP(1)=2
KAP(3)=2
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LISTING PROGRAM BPLUWT

I3, GO 70 59

114, 55 IF(STM.GT.FLOAT(I5)) GO TO 58
I15. INJ.GT.T3) GO TO 56

116, KAP( ) =7

117, GO TO I52

118, 56 IF(NTIFE.FR.0) GO TO IS5

119, IF(STM.LT, FLOAT(I6)) GO T0 57
120, IN(8™.GT, FLOAT(I7)) GO T0 57
I2I, I55 EKAR(1)a4

122, EAP(3)=4

123, GO TO 59

I28, 57 NU220

125, NUi=4

126, INI.ReI2, 0R.I.ReI7) NUL=2
7, GO TO I43

128, 58 EKiP(2)=6

129, KAP(3)=6

130, 59 EKAP(2)=KAP(1)

I31. KAP(4)=KAP(3)

132, IP(RST,ER.0) RETURN

I33. IF(IEQ.I5) KST=d

I34, RETURN

I35.0

136, ENTRY BPMM2(STM,SNNA,NUL,NU2,ME)
I37. ME=4

I38. IF(MAS,LT3) GO T0 73

I39. IF(STM.LTe2. oAND, I, LT, I2) GO TO 60
140, GO 70 63

Ial, 60 INZ.EQ.1) GO TO 72

142, KAP(1)=0

Ia3, EAP(4)=0
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144,
145,
46,
14%.
148,
149,
I50.
ISI.
152,
I53.
I54.
I55.
Is6.
157.
I58.
I59.
160,
161,
I62.
163,
I64.
I165.
166,
167.
Ie8.
I169.
I170.
171.
I172.
I73.
I74.

LISTIRG PROGRAM BPFLUWT

IF(1.NE.1) GO T0 61
KAP(3)=1
KAP(2) =0
RETURN
6I IF(I.GE.I4) GO TO 62
KAP(3)=1
KAP(2)=1
RETURN
62 KAP(3)=2
KAP(2)=2
INI.FRQ.I1) KAP(2)=1
RETURN
63 IF(STM,LT,2,.AND.I.BQ.I2) GO TO 64
GO TO 65
64 KAP(1)=0
EAP(2)=0
KAP(3)=2
EAP(4) =2
IF(Z.BR.2) KAP(2)=2
RETURN
65 IP(1.GT.1) GO TO 66
KAP(1)=0
EAP(2)=0
RAP(3)=1
KAP(4)=1
RETURN
66 IF(I.GT.IL) GO TO 68
DO 67 NU2=1,4
67 EKAP(NU2)=]
IF(I.NE.I1) RETURN
EAP(3)=2
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LISTING PROGRAM BPLUWT

175. KAP(4) =2

176, RETURN

177, 68 IF(1,GT.I3) GO TO 70
178, DO 69 NU2=1,4
I79. 69 EKAP(NU2)=2

180, IF(I.NE.I3) RETURN
181, KAP(3)=3

182, KAP(4)=3

183, RETURN

I84,. 70 DO 7I NU2=4,4
I85. 71 KAP(NU2)=3

Ise6. IF(I.NE.I4) RETURN
187. KAP(3)=0

188. KAP(4)=0

189. RETURN

I90,. 72 NU1=3
I9I, 1I72 NWR2=0

192, SNN§ =+25%(D2(2)+DZ(Z+4) )x( DX( I)+DX(I+1))
193, ME=2

I94. RETURN

195.C

196.C TWO-DIMENSION SPACE

197, 73 IF(STM.GT.FLOAT(J2)) GO T0 77
198, IF(I.GE.I1) GO TO 74

I99. EAP(1)=1

200. KAP(4)=1

201. IF(I.EQ.4) KAP(1)=0

2, GO TO 88

203, 74 IF(I1.GE.I3) GO T0 75

204, KAP(1)=3

205, EAP(4)=3

80



206,
207,
208,
209,
2I0.
2II.
212,
213,
214,
2I5.
2I6.
2I7.
218.
2I9.
220,
221,
222,
223,
224,
225
226,
227,
2284
229,
2304
231,
232,
233
2348
235
236,

LISTING PROGRAM BPLUWT

75

76

77

78

79

8I

IP(I.BQ¢I1) KAP(I)=1
GO TO 88

EAP(1)=5

KAP(4)=5

IF(I.BR.I3) GO T0 76
IF(I.BQ.I4) KAP(4)=0
GO TO 88

EKAP(1)=3

GO TO 88

IF(I,GE.I2) GO TO 78
EAP(1)=2

EAP(4)=2

IP(I.ER.1) EAP(1)=0

GO TO 88

IP(1.GT,I5) GO TO 86
IF(STM.GT,FLOAT(J3)) GO T0 79
EAP(1)=7

EAP(4)=7

GO TO 85

EAP(1)=4

EAP(4)=4
IF(NTIPE.ER.0) GO T0 85
IF(I,LT,I7,AND,I,GT,I6) GO TO 85
IF(NTIPE,BQ.2) GO TO 82
IF((I~I7)+EQ.1) GO TO 84
IF(I.R.I7) GO TO 8I
EAP(1)=0

KAP(4)=6

GO TO 88

KAP(4)=0

GO TO 85
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LISTING PROGRAM BPLUWT

277 82 IN(I-I2).3JQ.1) GO TO 8A

238. INI.IR.I2) GO T0 83
239 KAX( 1) =0

240, GO 70 88

2AI, 83 EKaP(1)=2

2582, KAP(4)=0

243, GO T0 88

244, 84 NUiosh

2a5, GO T0 I72

256, 85 INI.BQ.I2) KAP(])=2
247, IFN(I.R.I5) KAP(4)=6
248, GO TO 88

249, 86 KAP(1)=6

2504 KAP(&) =6

25I. INI.R.I8) KAP(4)=0
252, 88 KAP(2)=KAF(1)

253« KAP( 3) =KAP(4)

254, RETURN

255.

256. ENTRY BPMM3(STM,ME)
257. ME=1

258, INI.GT.I2) GO T0 92
259 INJ.GT.2) GO TO 90
260, IP(S8T™M.GTe2.) GO TO 90
261, EKAP(D =0

262, KAP(3)=1

263. INI.GE.I4) EAP(3)=2
264, EAP(2) =0

265, INJ.RR.4) GO TO 89
266, INI.GT.4) KAP(2)=1
267, IN(I.GT.IL) EAP(2)=2
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Listing vrogram brluwt

283,

285,
286,
287.
288,
289.
290,
291,

293.
2%,
295,
296,
297.
298.

89 - KAP(A) =0
INI.R.I2) KAP(4)a2
RRTURN
90 IN(I.GR.IL) GO TO 92
DO 9I NU2=3,4
9I EKAP(NU2)=]
IF(I.NE.4) RETURN
EAP(1) =0
EAP(2)=0
RETURN
92 IN(I.GE.I3) GO TO 293
DO 292- NU2=1,4
292 KAP(KU2)=2
IF(I.FE.I4) RETURN
KAP(D=1
EAP(2)=1
RETURN
293 DO 294 Fl2=l,4
294 KAP(NU2)=3
IN(I.BR.I4) GO TO 295
IP(I.GT.I3) RETURK
KAP(1) =2
EAP(2)=2
RETURK
295 EKAP(3)=0
EAP(4)=0
RETURN
ENTRY EPMM4(NU4,SNN1)
SNN1=DX(NU1)
R(4) =DY(J)uDZ(2)
R(2) =DY(J)=mDZ(2Z+1)
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LISTING RROGRAM BPLUWT

299. R(3) =DY(J+1)=DZ(Z+1)

300. R(4)=DY(J+4)=DZ(2)

301, RETURN

302, ENTRY BPMMS(NU1,SHN4)

303. SNN4=DY(NUA)

3048, R(1) =DX(I)xD2(2)

305 R(2)=DX(I)aDZ(Z+1)

306, R(3)=DX(I+1)aDZ(Z+1)

307. R(4)=DX(I+4)xDZ(2)

308. RETURN

309, ENTRY BPMMG(NUA,SKN4)

310, SNNA=DZ(NU1)

311, R(1)=DX(I)=DY(J)

312, R(2)=DX(I)=DY(J+1)

313, R(3)=DX(I+1)aDY(J+1)

314, R(4) =DX(I+1)=DY(J)

315, RETURN

316, ENTRY BPMM7(NU1)

317, IP(NUL.NE.0) GO TO 93

318, R(3) =+ 5x(DY(J)=(DZ(Z)+DX(I))+DZ(Z)=DX(I))
319. RETURN

320, 93 IP(NUL.NE.1) GO TO 94

321, R(3)=.25x(DY(J3)+DX(1))=(DZ(Z)+DZ2(2+1))
322, RETURN

323, 94 IF(NUL.NE.2) GO TO I94

324, R(3)=+25x(DY(JT)+DZ(2))=x(DX(I)+DX(I+4))
325. FETURN

326, 194 IP(NUi.NE.3) GO TO I95

327, R(3)=05a(DX(I)+DY(J+1))=DZ(2)

328, RETURN

329, 195 R(3) =« 53( DX(I+1)+DY(J+1) )=DZ(2)



LISTING PROGRAM BPLUWT

330, RETURN

331, ENTRY BPMM8(SNN4,SNN2,SNN3,X4,SLY)
332, SRN3=DZ(1)

333. IF(MAS.ER.3) GO TO 201
334, SKN1=DX(I)+0X(I+1)

335. SNN2=,5%(DY(J)+DY(J+4))
336, IP(J.LE.(T3+3)) X4=0

337 X4=X4+(DY(J-1)+DY(J))/SLM
338, RETURK

339, 201 SKN1=DY(J)+DY(J+4)

340, SNN2=. 5&(DX(I)+DX(I+1))
341, SNN3=2,.%SNN3

342, IP(I.LE.3) X1=0

343, X4=X1+(DX(T=4)+DX(I))/SLM
344, RETURN

345, ENTRY BPMMO(VNA)

3464 IP(MAS.ER.3) GO TO 204
347, VRi=, SeSNN2aDX( I-4)=SNN3
348, IF(LPE7.BQ.4) GO TO 203
349, EAP(Q =2

350, KAP(2)=2

351, IP(NTIPE.BQ,.2) RETURN

352, 202 EKAP(1)=4

353, KAP(2)=4

354, RETURN

355, 203 IF(NTIPB.ER.2) GO TO 202
356, EAP(D) =6

357, KAP(2)=6

358, RETURN

359, 204 VNi=,SaSKN2aSKN3aDY(3)
360. EAR(D)=1



LISTING PROGRAM BFLUWT

I.
2.
3.C
4
5e
6.
7.
8.
9

I0,
11,
12,
13.
14,
I5.
I6.
117.
Is.
I9.
20,
21,
22,
23,
24,
25.
26.

EAP(2)=1
INI,GE.I1) KAP(2)=2
IP(I.,GT.T4) KAP(D) =2

RETURN

END

SUBROUTINE BPMI4(ME,NCO)
DATA OF TEMPERATURE AND WATER CONTENT

IMPLICIT INTEGER(Z)

DIMENSION T=4(49,44,8),TE2(19,14,8),U4(49,
/ 14,8),U2(19,44,8) ,UUN(49,44,8) ,SQ(3)

COMMON /XYZ/ 1,J,%Z,14,12,13,14,15,16,17,J4,
/ 32,33,24 ,MAS,NTIPE,KP,KE,KAP(8) ,NST,RST

COMMON T(8),V(8) ,VF(9)

COMMON /GEN/ TW,VW,UNF,V9,T9,5Q1,5Q2,5Q3,
/ LPE?7,LPES,LPE9,K,IVR1,IVR2

COMMON /ERR/ MV,3Wi,SW2,5W3,UL(20)

COMMON /DIF/ DIP4,DIF2,DIF3,DIF4,DIFS

COMMON /KWR/ MWR,KWR,NWR,NUMS

NAMELIST/LISTS/TE4, TE2/LIST6/UL, U2/LIST? /UUN

GO TO 98

ENTRY BPMILO(NR,NW)

READ 97,(SQ(1),I=4,3)

97 FORMAT(3A4)

READ(NR,LIST5)
READ(FNR,LIST6)
READ(NR,LIST?7)
GO T0 III

9¢ 1M(1)=TE2A(I,J,2)

(2)=TE4(1,T,2)
v(1)=U2(1,3,2)



LISTING PROGRAM BPLUWT

V(2)aUL(1,3,2)
VI(1)=UUR(I,J,2)
IXNI.BEN.4) GO 70 99
N(3)=TB2(1-4,J,2)
V(3)=U2(1-4,J,2)

VI(3)=UUN(I-4,J,2)

99 IF(I.EQ.I4) GO TO I00
T(4)=TB2(I+4,7,2)
v(4)=U2(I+1,7,2)
VF(4)2UUN(I+4,3,2)

100 IP(MAS.ER.4) GO TO II
T#(J.BR.2.AND.MAS . BR.3) GO TO I06
INJ.EQ.4) GO TO I0I
(5)=TE2(1,J-4,2Z)
V(5)=U2(I,J-4,2)
VI(5)=UUR(I,J-4,2)

I0I INJ.ER.JL) GO TO I02
N6)=TR2(1,J+1,2)
v(6)=U2(1,3+1,2)
VP(6)=UUN(I,J+4,2)
GO TO I03

94 HNR=5
GO T0 96

95 NR=6

96 T(NR)=T(1)
V(NR)=V(4)
VI(NR) =VI(4)
RETURN

102 IP(NCO,BR.4) GO TO 95
N6)=N5)
v(6)=v(5)
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59.
60,
6I1.
62.
63.
U
65.
66,
67.
68,
694
70.
71.
72,
73
4.
75
76.
77,
78
79.
80,
8I.
82,
83.

85.

87.
88.

88

LISTING PROGRAM BPLUWT

103

I04

105

106

107

108

VF(6)=VF(5)
IF(J.NE.1) GO TO IO4
TF(NCO.E2.4) GO TO Y4

(5)=T(6)

V(5)=v(6)

VF(5)=VF(6)
IP(MAS.BQ.2) GO TO II

P(8)=TE2(I,J,2+1)

v(8)=U2(I,J,2+1)

VF(8)=UUN(I,J,Z+1)
IF(Z.KE.1) GO TO IOS

(7 =1(8)

V(7)=V(8)

VF(7)= VF(8)

GO TO II

T(7)=TE2(I,J,2-1)

V(7)=U2(1,J,2-1)

VF(7)=UUN(I,J,%-1)

GO TO II
IF(Z.NE.4) GO 10 107

™ 7)=TE2(I1,J+1,2)

V(7)=U2(1,J+1,2)

VF(7)=UUN(I,J+4,2)

GO T0 108

T(7)=TE2(1,J,2-1)

V(?7)=U2(1,J,2-1)

VF(7)=UUN(I,J,Z-1)

T™(5)=T(7)

v(5)=v(7)

VF(5)=VF(7)
IF(J.EQ.J1.CR.Z.EQ.1) GO TO I09



TISTING FROGRAM BFLUWT

89. (6)=TE2A(T,J+1,2)
90. V(8)=U2(1,J+1,2)

9. VF(6)=UUN(I,J+1,2)
92, GO TO IIO

9%« 109 T(6)=T(7)

T v(6)=V(M

95. VP(G)=VF(7)

96. IIO T(8)=T(6)

97. v(8)=V(e)

98. VF(8)=VF(6)

99. I1 IF(RST.ER.O) RETURN
I00. TR((I-I5).T.4) VF(3)=V(3)
101, IF((I5-I).BQ.1) V(&) =VF(4)
102, RETURN

103.C

I04, ENTRY BPMI2(ME,K0)
105. TEA(I,T,2)=TE2(1,J,2)
106. 4(1,J,2)=U(1,7,2)
107, TE2(I,J,2)=19

108, U2(1,3,2)=V9

109, UUN(I,J,2)=UNF

110, IF(ME,FQ.4) RETURN
III, IR(NO.BQ.4) RETURN
112, IF(VW.LE.0) RETURN
113, IF(MAS.ER.3) GO TO I2
114, N¥=I-1

II5. IP(LPE7.10¢1) Ni=I+1
116. NR=J

117, GO TO I3

I18. I2 Ni-=I
II9. NR=J



LISTING PROGRAM BPLUNT

120. I3 U2(",NR,Z)=U2(N4,NR,2)+UNP

121, RETURN

I22.C

123, ENTRY BPMI3

124, GO TO II3

I25. IIT PRINT II2,NTIFE

I26. PRINT I27,(5Q(I),I=4,3)

I27. 127 PORMAT(50X,3A%)

I28. II2 FPORMAT(40X,37HTEMPERATURE AND #ATER CONTENT
NTIFE= ,I3)

129. II3 PRINT II4,K

130, II4 FORMAT(/30X,3HK= ,I4)

I31. DO II5 J=1,31

132, Ni=J

133. IF(MAS.R.2) Ni=21

I34. DO II5 2=1,Ni

I35, PRINT I122,(TE2(I,J,2),I=1,I4)
I36. 122 PORMAT(/4X,19P6.2)

137, PRINT 123, (U2(1,J,2),I=%,I4)
138, PRINT I23,(UUN(I,J,2),I=4,14)

139, 123 FORMAT(4X,19%6.2)
140, II5 CONTINGE

141, IF(DIF5.NB,0) DIF4=S¥1-DIFS

42, SW2=5w4 /(40.%SW3)

143, DIF3=DIFi+DIF2+DIF4

Tak, PRINT 116,DIF3,SW4,SW2,DIFL,DIF2,SW3
I45, I16 PORMAT(/40F10.4)

T46, DIF5=SW4

147, DIF4=0

148, DIF2=0

149, DIF4=0

0. IP(MWR.1BQ.0) RETURN

90



IsI.

I52.

I53.

I54,

I55.

I156.

I157.

158,

I55.

Iw.

Iel.

162,

163.

164,

165.

166,

167.

Ie8.

169.
I70.

LISTING PROGRAM BPLUUT

I24

117

118

119

I20

I21

IF(K.LT.KWR) RETURN

KVR=XWR+NWR
KP=K

K=K-~4

Ni=9

IR(MAS .BQ.2) Ni=J1

PUNCH I24,K,NUMS,KP,KJR

PORMAT( 2X,, 2HK=, T4, 4H, , SHNUMS=, 12, 11, , HKP=,
14,4H, ,4HEWR=,I4,1H,)

PUNCH II7,(((TEA(I,J,2),I-1,49),J=4,81),
2=1,21)

PORMAT( 2X , 4HTEA =,410( P6+2,4H,) /(1X,10(F6.2,
14,)))

PUNCH I18,(((TE2(I,J,2),1=4,19),3=4,14),
2=4,24)

PORMAT( 2X , 4HTE2=,10( F6.2,1H,) /(1X,10(P6. 2,
1H,)))

PUNCH II9,({(U4(I,J,2),1=4,49),7=4,N1),
2=1,24)

PORMAT(2X, 3HUL=,42( P5.2,4H,) /(4X,42(¥5.2,
1H,)))

PUNCH I120,(((U2(1,J3,2),I=4,19),J=4,5),
%=4,21)

PORMAT( 2X, 3HUR=,12(F542,4H, ) /(41X ,12( 5. 2,
1H,)))

PUNCH I2I,(((UUN(I,J,2),1=1,49),3=4,51),
Z=1,24)

FORMAT( 2X, 4HUUN=,42( F5.2,4H,) /(4X,42( F5.2,
14,)))

RETURN

ENTRY BPMI4(SLB)

91



LISTING PROGRAM BFLUWT

71, IF(MAS.ER.3)G0 TO 30I
172, I=I2+4

173, IF(NTIPE.BQ.1) I=I7+1
174, J=J3+1

I75. §3=TE2(I,J1,1)

176, S4=TE2(I,T,4)

177 WaU2(I,J,1)

178. v9=U2(1,J1,1)

I79. GO TO 302

I80. 30I S3=TE2(4,1,1)

18I, S4=TE2(12,1,1)

182, V9=U02(1,1,4)

I83. VW=U2(I2-1,1,1)

I84, 302 TW=S4—S3

185. SQ1=VW-V9

I86. TW=0

187, V9=0

188, IF(MAS.BQ.3) GO TO 304
I89. DO 303 Ni=J,J%
190. VW=VW+TE2(I-1,N4,4)
I9I. V9=Vo+TE2( T+4,N4,1)
I92, 3C3 CONTINUE

193, S4=FLOAT(J1—J3)

194, T9=, Sx( VW+V9) /S4
I95. VW=18,7a( ABS(VW=V9)/(S4aSLB) ) ax.25
I96. RETURN

197. 304 VW=2,02/SLB

198. DO 305 Ni=A,I2
I99. 305 V9=Vo+TE2(N4,2,1)
200. P9=(4 ., 2VI+TE2(12,4,1) ) /( FLOAT(4xT2)+4,)
20I, RETURN
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202,
203,
204,
205,
206,
207.
208,
209,
210,
217,

213,

I,

3.
4
5.
6.
7.
8.
2.
To.
II.
I2,
3.
Iy,

LISTING PROGRAM RPLIWT

306

307

ENTRY BPMIS(TIS,P5)
IF(MAS.3Q.3) GO TO 306
NR=J3+4

MA=T2+1
IF(NTIPE.BQ.4) Ld=I7+4
GO TO 307

NoA=T2-4

HR=1

TI5=TE2(N1,NR,1)
P5=U2(N1,NR,4)

RETURN

END

SUBROUTINE BPSUTE(S1,S9)

COMMON /CON/ VS4,Vs2,EP4,EP3,UM,CM,OMN,
DE4,DE2,TI4,P4,CNA,CICE,CPA,DPR

COMMON ™(8),V(8),VF(9)

COMMON /GEN/ TW,VW,UNF,V9,T9,534,5R2,5Q3,

/ LPE?,LPES,LPE9,K,IVRL,IVR2

COMMON /SOR/ SNA(6),SMA(S),AL(6),AM(6)
COMMON /IN/ R(20),PEI(20),PHR(20)

S§7=4 ,~-DE2xT(1)

32=1,

NU4=INT(V9/(VS2x57))+4
IF(V9.LT.(OMxS?7)) S2=SMA(UL)+SNA(NUL)xv9/S7
S3=82/VF(9)-1.

T9=( TW-532S 9xDEAL/SQA) /(4 .+ (R(6) -5 5x31)

aDEL/SQ1)

RETURN

END

SUEBROUTINE BPCABO(NO,LPEA,NUS,ME,SLM)

93



LISTING PROGRAM BPLUWT

2.¢
3. IMPLICIT INTSGER(Z)
4. comor / xyz/ 1,3,2,14,12,13,14,15,16,17,
Se / 31,32,33,24,VAS ,NTIPE,KP,KE,KAP(8) ,NST, RST
6. COMMON /IN/ R(20),PEI(20),PER(20)
7 COMMOR /CON/ VS4,VS2,EP1,EP3,UM,OM,OMX,
8. / DEA,DE2,TI4,P4,CWA,CICE,CPA,DPR
9. COMMON /GEN/ T#,VW,UNF,V9,T9,5Q1,5Q2,8Q3,
10, / LPE7,LPES,LPR9,K,IVRi,IVR2
II, COMMON /EXT/ NJ,TI2,TI3,T14,P2,P3,P4,
I2. / KM0(150) , TR(150) ,PR(450) , TV(4150) ,PV(450)
I3. COMMON /SOR/ SNA(6) ,SMA(6),AL(6) ,AN(6)
Ia, SN3=FLOAT(K)=DEL
I5. TF(SN3.LT. FLOAT(LPEY)) GO TO II6
Is. LPB4=LPE4+KNO(NUS)
I17. NUS=NUS+4
18, IP(NUS.GT.KJ) NUS=2
I9. II6 V9=FLOAT(KMO(KUS=1))
20. SN3=(SN3-FLOAT(LPEL) ) /V9
21, R(43)=TR(NUS)ax(SN3+1.)~TR(NUS-4) aSK3
22, R(44)=PR(RUS)=(SN3+4,) ~PR(NUS-1) %SN3
23. IP(NTIPE.BQ.4,AND,NO.BQ.0) GO TO II9
25, IP(NO.ER.0) GO TO II3
25. IF(NTIPE.XQ.2) GO 70 II9
26, TI4=TI2
27. TI3=TT2
28. P4=F2
29. P3=P2
30, GO T0 II3
31, II9 TI3=TV(NUS)=(SK3+1,)~TV(NUS-4)=SN3
32, P3=PV(NU5)=(SN3+4.) -PV(NUS-4)xSN3



33.
34,
35

37.

61.

63.

LISTING PROGRAM BPLUWT

II3

I20

II%

115

I23

SN3aDE4/V9

R(15) =R(43)+( TR(NU5)=TR(NU5~1) ) mSK3
R(46) =R(14)+( PR(NUS) -PR(NUS-1) )xSN3
IF(NTIPE.BR.1.AND.NO.FQ,.0) GO TO I20
IP(NO.BR.0) GO TO II4
IF(NTIPR.NE.2) GO TO II4

TI4=TI3+( TV(NU5) ~TV(NUS-4) )uSN3
Pa=P3+(PV(NU5)-PV(NUS-4)) mSN3
IN(NO.R.41) GO TO IIS
IMNTIPE.BR.0) GO TO II5
AN(2) =, 00254aVW

AL(2) =V¥+79 .m( 4 o+ .035xT9)
AL(4)=41530,2DE4a( ABS( TY) %SLK) 3. 5
AL(5) =3 ,2uDELxAL(2)

AM( 5) =DE4mAM(2)

AM(8) =24 7xLL(4)

AL(6) =T7/SLM

AM(6) =SQ4/8LM

IVR=0

IVRR=NOD(K,2)

JuIVR2+4

I=d

Z=i

INMAS.R.3) GO TO I23

JI=d

I=IVR2+4

GO T0 123

ENTRY BPBOU( ME)

ME=4

IN(NTIPE.EQ.0) RETURN
IF(MAS.LT.3) GO 70 IX?7



Listing vrogram brluwt

64.
65.

78
79

I.

2.
Se
4,
Se
6.
7
8.
9
I0.
II.

I3.

IF({J Bl AND.Z . BQ.1) LAND.I.LT.I2) GO TO I24
RETURN

II7 IW(J.LE.J3) RETURN
IF(I,LE,I2) RETURN
IP(I.GE.IS) RETURN
IP(I.GE.I6,AND,I.LE.I7) RETURN
IF(NO.EQ.0) GO TO I24
IF(IVRL.EQ.0) GO TO I26
TO=TI4
vo=P4
GO TO I24

126 T9=T13
vo=P3

I24 ME=2
RETURN
END

SUBROUTINE BPCOFI(NU2,M,S4,S4,58,S77,ST8,
R4,SQ4,ST47,ST48)
IMPLICIT INTEGER(Z)
CoMMON /XY2/ I,J,2,I4,12,13,I4,15,16,17,
/ 34,32,33,24,MAS ,NTIPE,KP,KE,KAP(8) ,NST,RST
COMMON ™8),v(8),VF(9)
COMMON /CON/ VSi,VS2,EPi,EP3,UM,OM,OMM,
/ DEi,DE2,T14,Pi,CWA,CICE,CPA,DPR
COMMON /IN/ R(20),PEI(20),PR(20)
COMMON /GEN/ TW,VW,UNF,V9,T9,SQ1,5Q2,SQ3,
/ LPE7,LPES,LPE9,K,IVRL,IVR2
COMMON /ACT/ A4(6),A2(6),B1(6),B2(6),
C(6) ,F4(6) ,F2(6) ,G(6)
COMMON /SOR/ SNA(6) ,SMA(6) ,AL(6) ,AM(6)
COMMON /ERR/ MV,SWi,SW2,5W3,UL(20)



I4.
I5.
I6.
I7.
18.
19
20.
21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.

LISTING PROGRAM BFLUWT

IF(S4.NE.0) GO TO I57
89225.44~6450,/( TH+273, ) =« 0129uTW
GO TO I58

IS5? 89223.987-6133./(TH+273.)

IF(S8,LT,0) S8=0

IS8 S9=d.33&EXP(S9)
RU3=MAS

IP(MAS.EQ.3) NU3=4
NU4s5-NU3

IF(RST.BQ.0) GO TO 58
ST™M8=ST48/54
STi=1.

IN(ST18,LE,ST47) S™=0

58 ST8=ST8/S1
87=1,

IF(ST8.LE.S77) ST=0
84 5=FLOAT(NU3)
86=1./(s153S1)

8725658

88=0

8100

844=0

81220

S43=0

S14=0

54520

S16=0

S4720

DO I59 NUA=1,4,NU4
S2=PEQ(NU4+16) ZR(NUL) =56
S42284 24 PRI( NUL+16)xR(NU4 )aS86

97



55.

LISTING PROGRAM BPLUWT

6I

9

60

159

161

IF(RST.FR.0) GO TO 59
IF(LPE9.BQ.0) GO TO 59
IP(NU4.GT.2) GO TO 59

IP(ST™4.BQ.0) GO TO 6I

IF(PEI(NUL) BQ.0) GO TO 6I

845064 5+¢40.2PEI(NUL) xPRI( NUi+8) xR(NU1) =S7
S16=S46+PEI(NU4+4)=R(NU1)2S7
847=817+82

GO T0 I59

INST.EQ.0) GO TO 60

IF(PRI(NU4) .BR.0) GO TO 60
S8=88+40.xPET( NUA)xPEI(NU4+8) =R(NU4)=S?
840281 0+PEI(NU4+4)xR(NTA)aS7
S11=814+82
IF(DPR.BQ.0.0R,FU2.GT.2) GO 70 I59
S5, Sm( A o J a2

S3=DPRS SaPEI( NUA+I2)xR(NUL) /FLOAT( NU3)
843=513+83

84452445 3xCPA

CONTINUE

IF(RST.EQ.0) GO TO I6I
IF(LPE9,BR.0) GO TO I6I

UL(NU2+2) =845

UL(NU2+6) u846

UL(NU2+40) =817

UL(RU2+44) «547aR4

C(NU2)=S8

G(NU2)=840

PA(RU2) 8144843

F2(NU2) =8311-8143

ASL(NU2) =512+844



LISTIRG PROGRAM BFLUWT

76, A2(NU2) =S12-S14
77. BA(NU2) =F4(NU2)=RL
78 B2(NU2) =F2(NU2)=R1
79. T9=4 ,~DE2xTH
80. V9=0MxT9
8I. IF(NST.BRR.0) GO 10 62
82, IF(LPR9.BR.0) GO TO 62
83, S2ad,
84, N4=INT( UNP/( TOxVS2))+4
85, IP(UNF.LT.V9) S2=(SHA(N4)+SNA(N4)xUNF/T9)=S9
86, UL(NU2-2) =595S2
87. 62 N4aINT(VN/(T9xV52))+1
88, IF(VW,LT.V9) S9=(SMA(NL)+SNA(N4)xVW/19)=S9
89. R(NU2+6)=S9
90. IF(LPE9.NE.O) RETURN
9I. VWad , /FLOAT( NU3)
92, Sim, SaS4aVW
93. DO I60 NUA=d,4,NU4
9%, =R(NUL)a84
95. SQ4=BQ4+PER(NUL+4)xT9
96. S2=PEQ(NTA+8)xT9
97. IF(RST.ER.O0) GO TO 63
98. IF(M.BQ.2) GO TO 63
9. SQ4aQa+S2
100, VP(9) =VF(9)+R(NUL)=VW
101, GO T0 I60
I02. 63 SQ2=8Q2+S2
I03. IF(PEQ(NUL+42) .BR.0) GO TO I60
I04. SQ4aSQA+S2
I05. SQ3=SQ3+PEQ(KA+42) =19
106. UL(4) »UL(4) + UL( NU&+4) xT9



LISTING PROGRAM BPLUWT

I07.
108.
I09.
II0.
III.
I12,

I.

2.C

4,
5S¢
6.
7.
8.
9.
I0.
II.
12,
I3.
I4.
5.
Is6.
I7.

18.

I9.
20.
2I.

100

160

UL 2) =UL( 2) #UL( NU1+8) =19
UL( 3) =UL( 3)+UL(NU4+42) 2T9
UL(4) =UL(4)+UL(NU4+46)xT9
CONTINUE

RETURN

END

SUBROUTINE BPCOEF(M,R3,SN4,SN8,ST7,3T8,

ST47,ST48)

IMPLICIT INTEGER(Z)
COMNON /XYZ/ I1,7,2,14,I2,13,I4,15,16,17,

/ J1,32,33,724,MAS ,NTIPE,KP,KE,KAP(8) ,NST,RST

COMMON 7(8),v(8),VP(9)
COMMON /IN/ R(20),PFI(20),PBQ(20)
COMMON /GEN/ TW,VW,UNF,V9,T9,SQ41,S32,S23,

/ LPE?,LPES,LPE9,K,IVRL,IVR2

COMMON /CON/ VS4,VS2,EP4,EP3,UM,OM,ONMM,
DE4,DE2,TI4,P4,CWA,CICE,CPA,DPR

COMMON /FR/ ALFA(7),BETA(7),AFR(7),BFR(7)
COMMON /ERR/ MV,SWA,SW2,S%3,UL(20)

REAL LA4,LA2

DIMENSION MST(8),DST(8)

DIMENSION DD(6,7),DS(6,7),TK(6,7),#K(6,7),
ETA(6,7) ,LAA(6,7) ,LA2(6,7) ,FIL(6,7) ,CT(7),
GA(7) ,GB(7)

NAMELIST/LIST3/DD,DS,TK,WK,ETA,LAL,LA2,
FIL,CT,GA,GB

GO T0 92

ENTRY BPCO4(NR,NW)

READ(NR,LIST3)



23.
24,
25.
26,

28.
29.
30.
31.

43,
44.
45,

46,
47.
48,
49.
50.
5I.

LISTING PROGRAM BFLUAT

WRITE(NW,LIST3)
RETURN

92 GO TO (I30,139),H

I30 IF(IVR4.NE.O) GO TO I3I
PERQ(3)=T(1)
PRR(4)=V(1)
GO TO I32

I3I PBQ(3)=2.xT(1)-1(2)
PEQ(4)=2.&V(1)-V(2)
IP(PEQ(4).LT.EP) PEQ(4)=EPA
IF(PRQ(4).GT.UM) PEQ(4)=UM

I32 N3=NSTwi
DO 32 NUZ=i,N3
SN4=VF(KU3)/Vsi
IF(SN4.LT.5.) GO T0 I33
VMST(NU3)=6
DET(NU3)=1.
GO TO 32

I33 MST(NU3)=INT(SN4)+4
DST(NU3) =FLOAT{ MST(NU3))-SN4

32 CONTINUE
SN3=25,14-6450./( T(1)+273.)-.0129xT(1)
IF(NST.BQ.4) GO TO 35
IF(V(1).NE.VP(1)) SN3=23,987-6433./(T(1)
+273.)

35 PER(1)=1,33xEXP(SN3)

I39 IF(LPE7.NE.O) RETURN

I40 SR4=(FER(3)+TW)/2.
R(1)=(PEQ(4)+WW) /2,
R(2)=(VF(1)+UNF) /2.
IF(NST.EQ.0) GO TO 40
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75

77

LISTING PROGRAM BPLUWT

IXLPE9.HE.0) GO TO 40

IFN(M.ER.4) R(2)=R(1)
R(L)=R(2)

40 SHBad.+.048SH4
ST6=ABS( VF(1)-UNF)
DO 148 NUZL,2
SN4=R(NU3) /V84

IW(SN4.LT.5.) GO 10 I45
SNi=5.

KAP(NUS+4) =6
NUA=KAP(NU3+4)
GO TO I46
I45 KAP(NU3+4)=INT(SRi)+1
NUA=KAP(NU3+4)
I46 R(NU3+4)=FLOAT(NU4)-SN4
R(NU3+2) =1 .~R(NU3+4)
148 CONTINUE
NUL=KAP(6)
NU2aRU4+4
S8T9mR(4)

IF(KST,BR.0) GO TO 47
ST48=ABS(VF(2)-UNF)
RU3=EAP(5)
8™ 7=GB(NU3)
ST40=R(3)

IF(NU3.GB.2) GO TO 47
ST4.0=R( 3) -EP3

IF(ST40,1T.0) 8T40=0

47, SM7=GB(NUL)

IF(NUL.GE.2) GO TO I47

8T9=R(4)-EP3



LISTING PROGRAM BPLUWT

I105.

Im.

I09,
II0.
III.

IF(S8T9.LT.0) 8T9=0

147 SNial.-DECxSK4
SNEwOMBNY.
N3a=R3T4
DO 48 NU3=i,N3
SN4=R(RU3) /( VB2aEN1)
MST(NU3+2) =INT(SFL)+4

48 CONTINUE
NUS<HMAS
IN(MAS.R.3) NUSe4
NU5=5-§U5
N=6
DO T49 KNU3L,4,NUS
NUS=KAP(NU3)
TP(RST.EQ.0) GO 70 49
IF(LPE9.ER.0) GO 70 49
IF(NU3.1E.2) GO T0 49
IN(N4.BR.5) GO T0 49
NUL=KAP( 5)
879=8™M0
=5
RR=NU{+4

49 IF(RU6.5R.0) GO 10 I49
PEI(NU3)=WK(FUL,NU6)xR( N1) +WK(NU2,NU6)aST9
PEI(NU3+4) =K (NU4 ,NUS) xR(N4 )+ TX(NU2,NU6)

B9
PEI(NU3+8) =BTA(NUL, HUG)RR(N4)+
ETA(NU2,NU6)mR(Ni~2)

I49 OCONTINUE
NUL=KAP( 5)
N30
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LISTING PROGRAM BFLUWT

112, N8=0

113, K5=0

II4, IF(NST.BQ.0) GO TO 50
I15. NU1=KAP(6)

II6. IP(LPE9.NE.O0) N5=1
117. INM.R.2) GO TO 50

I18. 51 K81
II9. 50 NA=MST(N8+1)

120. N2=Ri+4

121, NU2aNUd+4

122, RU4=MST(N5+3)

123, S=DST(K8+1)

124, IF(N3.2R.0) GO TO 52

125, GO TO 53

I26. 52 B8N4a0

I27. 3=

I28. 53 DO 1I55 NU3=N3,4,NU5

129. RU6=KAP(NU3)

I30. IP(NST.ER.0) GO TO S4

131, IF(LPE9.EQ.0) GO TO 54

I32. IN(NU3.LE.2) GO TO 54

I33. IF(N5.5R.0) GO TO 54

I34, N3=NU3

I35. KN5=0

I3%6. RUL=KAP(5)

I37. GO TO 5I

138, 54 IF(NU6.BRQ.0) GO TO I54

139, SNA=ETA(N4,NUS)=S+ETA(N2,NU6)x(1.-8)

140, PEQ(NU3+8) =40.a8N4

I4I, PEY(NU3+4) =CT{ NU6) aGA(FU6) +PEQ(NU3+8) =
VP(N8+4)aCVIA
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142,
143,
T44,
I45,
I46,
T47,
148,
149,
I50.
I5I.

I52,

153.
I54.
155.
1%%.
157.
1%8.
159.
160.
161,
162,

163.
164,
165.
166,
167.

168,

LISTING PROGRAM BPLUWT

152

IF(T(1).GE.0) GO TO I52
SN9=SNA%PEQ(4)
SN3=SN9xBETA(NUS)~BFR(NUS)

IP(SN3,LE.0) GO TO I52
SN7=(1.-ALFA(NUG) )#SN9+AFR(NUE)

IF(SN7.LE.0) GO TO IS2
IP(ABS(T(1)).LE.(SN3/8K7)) GO TO I52
PERQ(NU3+4) =PEQ( NUB+4)+PIQ(NU3+8) x( V(1) -

/ VF(1))=CICE+10.xR3xSN3/( (1) =x2)
PEQ(NUS+42) =R3xPBQ(NU3+8) 2(1 . ~ALFA(NUG) +
BETA(NU6) /T(1))
PEI(NU3+16)=LA2(NU4 ,NU6)=R(5) +LA2(NU2,NU6)
%=R(3)

IF(ZPE9.NE.O) GO TO I53
UL(NUZ+4) =ALFA( NUS)2SN4
UL(NU3+8) =BETA(NUG)2SN1
UL(NU3+42) =AFR(NU6)

UL(NU3+46) =BFR(NU6)

GO TO 153

PEQ(NU3+42)=0

N6=N5+5

N7=N5+3

PEI(NU3+46)=LA4(NU4,NU6)=R( N6)}+LAL(NU2,
NU6)=R(N7)

I53 SN4=SN4+PEQ(NUZ+42)

IF(R(I8+1) .GE.SN6) GO TO I56
PEQ(NU3+46) =DD(NU4,NU6)
GO TO I6l

I56 PEQ(NU3+16)=DS(NU4,NU6)xR(N6)+DS(NU2,

T6I

NU6)=R(N?)
IF(DPR.EQ.0) GO TO 55
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I169.

I70.
I7I.
172,
175,
I74.
I175.
I76.
I77.
I178.
I79.
180.
I8I.
182.
I83.
184.
185.
186.
187.
188.
189.
I90.
I9I.
I92.
193.
I%.
195.
I96.
197.
198.

106

TISTINE PROGRAM BFLUNT

55

I4

I35
I55

57

I58

I39

PEI(NU3+42) =EIL(NUL,NU6)&ZR(N6) +¥IL{NU2,
NU6)&R(N?)

GO TO IS5
PEI(NU3+42) =0

GO TO I55
PEI(NU3)=0

DO I35 N3a4,I6,4
N4=NUZ+N3

PEQ(N4)=0

PEI(N4)=0

UL(N4)=0

CONTINUE

CONTINUE

RETURN

ENTRY BPCO2
SH4=V{LPE7+3)

IP(KAS.13.3) SN4=V(5)
3=SN4/VS4

IA(S.LP.5.) GO TO 157
N=6

Sad,

GC 70 158
N=INT(S)+1
S=FLOAT(N)-S
N4=MAS=4

™=0

DO 159 N2=4,N4
N3zKAP(N2)

DST(N2) =ETA(N, N3) wS+ ETACN+4 ,N3):(4 .~S)
™=TW+DST(N2)

CONTINUE



LISTING PROGRAM BPLUWT

I99. TW=TW/FLOAT(N4)
200, RETURN
201, END
I, SUBROUTINE BPCOR4(M,N4,S6)
2.C
3 IMPLICIT INTEGER(Z)
8, comMoN /xrz/ 1,3,2,14,12,13,14,15,16,I7,
5S¢ / J4,32,33,24 ,MAS ,NTIPE,KP,KE,KAP(3) ,NST,RST
6. COMLCN /IN/ R(20),PEI{ e0),P£Q(20)
7. M=d
8, R(1)=0
9. R(2)=0
I0. R(3)=0
11, R(8)=0
I2. R(5)=C
I3, IF(NTIPE.EQ.C.OR.MAS,5.4) RETURN
14, 86=.9
15. IF(MAS.BQ.3) GO TO 165
I6. NUi=3
17. IP(JTHNE.J3) REPURN
18. IF(NTIPE.EQ .2, AND.(I1.EQ.IP.OR.I. ER.16))
GO TO I6h
19, IP(NTIPE.Xq.4.AND.(I.ER.I7.CR.I. EQ.I5))
GO 7O 163
20. RETURN
2I. 163 IF(I.EQ.I7) NUi=4
22, GO TO 168
23, I64 IF(I.FQ.I2) NUi=4
24, GO TO I68

25. 165 IF(J.NE.2) RETURN
26, IF(I.GT.I2) RETURN
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LISTING PROGRAM BPLUWT

27
28,
29
30,
31.
32. I66
33.
3, Ie8

35.

I.
2.C

Is'
I16.
I7.

I.
2.
3.

108

IF(I.BQ.I2.AND.Z.ER.2) GO TO I66
IF(Z.8.4.,AND, I, LT.I2) RETURN
NUi=4

IF(Z.BQ.2) NUL=2

GO TO I68

S6=.8

NU4=0

M=2

RETURN

EID

SUBROUTINE BPCOR2(S6,RY,T15,P5)

COMMON /IN/ R(20),PBI(20),PEQ(20)
COMUMON /GEN/ TW,Vi,UNF,V9,T9,5Q1,5Q2,533,
LPE?7,LP28,LPEJ,K,IVRL, ITR2

COMMON /SOR/ SNA(6) ,SUA(6) ,AL(G) ,AM(G)
R(3)=R(3)=Ss

R(5)=AM(2)xR(3)

R(4)=AL(2)=R(3)

R(48) =R(5)

R(42)=T5

R(2)=P5&R(5)

R( 3)=R4=R(5)

LEES=3

R(4) =TI5wR(4)+RixR(2)

RETURN

D

SUBROUTTHE BPWATE(S4,S4,S8,59,577,5Q4)
IKPLICIT INTEGER(Z)
cCoMWMoN /4Yz/ 1,J,2,14,12,13,1I4,15,16,17,



4e / J14,32,33,24,¥AS,NTIPE,KP,KE,KAP(E) ,NST,RST

Se COMMON /GEN/ TW,VW,UNF,V9,79,5Q4,SQ2,53,

6. / LPE7,LPE8,LVPE9,K,IVRL,IVR2

7. COMMON (8),V(8),VF(2)

8. COMMON /CON/ VS4,VS2,EP4,EP3,UM,OK,OMM,

9. / DEL,DE2,TI4,P4,CWA,CICE,CPA,DPR

10. COMMON /SOR/ SNA(6) ,SLIA(6),AL(6) ,AM(6)

ITI. COMMON /IN/ R(20),PEI(20),PEQ(20)

12. COMMON /ACT/ A4(6),42(6),B4(6),B2(6),C(6)s
M(6),F2(6),G(6)

Iz. COMMON /ERR/ MV,SWi,SW2,53,UL(20)

4. COMMON /DIF/ DIF4,DIF2,DIP3,DIP4,DIFS

15. DIMENSION VA(9)

16. S4=0

17. S2=0

I8. 85=0

19. $9=0

20. FA=NST+d

21. DO 83 N2=4,ML

22, NI=0

23, IP(FST.EQ.0) GO TO 71

24. IP(K2.23.2) GO T0 70

25, VA(2)=r2(2)

26. VA(#)=F4(2)

27. VA(4)=C(2)

28. VA(3)=G(2)

29. P2(2)=VF(9)/RST

300 F4(2)=F2(2)

31. c(2)=0

72. G(2)=0

33 VF(2)=VF(1)
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170
7T

VF(4)=V(4)
V(3)=VF(4)
NI=A
VA(5)=V(4)
VA(6)=V(2)
VA(7)=VP(4)
V(4)=VF(41)
V(2)=VF(4)
GO T0 71
72(4)=r2(2)
PM(4)=P1(2)
72(2)=VA(2)
P(2)=VA(&)
C(2)=VA(L)
G(2)=VA(3)
c(4)=0
o(4)=0
V(4)=VA(5)
v(2)=VA(6)
DO I70 N3a3,8
VI(N3)=V(N3)
370

TA=0

V9=0
NUL=2atAS

DO I7I KU3ai,NUL
IF(NI.BQ.0) GO T0 72
IF(NU3.LE.2) GO 10 72

83=UL(RU3+40)
VRaUL(NU3+2)
GO 10 73



65.
66.
67,
68.
69.
70.

72.
73
744
75
76.

LISTING PROGPAM BPLUME
72 S3=F2(KU3)
VN=C(NU3)
73 S7=S7+83
V9=V3+ VW
TW=TW+ VWaVP(RUZ+2)
I7I CONTINUE
S3=¢,-DE2&T(1)
IF(T(4) LT.0) TW=TW+V3x(V(4)-VF(1))
IP(NI.ER.0) GO TO 74
YP(2)aVP(1)
GO TO 75
7% VR(4)=V(4)
VP(2)=V(2)
VR(3)=2.aV(1)-V(2)
IR(VP(3) LT.EP4) VF(3)=EP4
75 CONTINUE
DO I73 KRU3=4,3
IF(VF(RU3).LT.(0M4sS3)) GO TO I72
VF(RU2) =0
VR(NU3+3)=4.
VR(NU3+6) =4,
GO T0 173
172 NU2=INT(VF(NU3)/(S%aVS2))
NU2=NU2+4
VF(NU3+3)=SEA(NU2)
VP(NU3+6) =SMA(NU2) + VF(NU3) 2SNA(NU2) /S3
VP(RU3)=SNA(NU2) /S3
173 CONTINUE
IF(SR3.ER.0) GO TO I74
VWN=6433,
83=0
GO 10 I75

111



LISTING PROGRAM BFLUWT

97. 174 VW=6450.

98, $3=,0429

99, I75 SB=S3-VW/(T(4)+273.)sx2
100, 864 +S82T(4)

I0I. D6=4 . +S8x( T(4)-FEA(3))
102, STI=(R(5)+S7)xPEA(1)
103, STI=STJEVP(2)+V9
104, STZ=STIxVF(3)xD6+V9
105, R(2)=R(2)+T¥

106, 87=0

107. DO I76 NU3=4,NUA
108, D74,

109. IF(NI.H}.0) GO 70 76
1I0. IP(NU3.LE.2) GO TO 77
II1. V9=UL(KU3-2)

112, S3=UL(NU3+6)

113, S4=UL(NUS+40)

114, T9=T(NUZ+2)

115, TW=UL(NU3+44)

116. R(3)=R(3)+T#

117, GO TO 80

II8. 76 IF(NST.EQ.0) GO TO 79
119, IP(NU3.GE.2) GO TO 79
120, V9=V(3)

I2I. GO TO 78

122, 77 IB(NU3,NE.2) GO T0 79
123, V9=VA(5)

124, 78 S3=4.-DE2=T(4)

125, Sh=4,

126, NU2=INT( V9/(S35VS2))+4
127, IF(V9.LT.(OMES3)) S4=SMA(NU2)+SNA(NU2)x¥9/S3
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128,
I29.
I30.
I3I.
I32.
133.
I34.
135.
I36.
137.
I38.
139.
140,
141,
142,
133,
T44,
145,
146,
147,
148,
149,
150.
151,
152,
153.
IS4
155.
156.
157.
158,

LISTING PROGRAM BFLUWT

79
82

80

85
176

177

V9=S4axPER(4)
D720

GO TO 82
V9=R(NU3+6)
S3=G(NU3)
S4=PA(NU3)

IF(D7.B2.0) GO TO &5
T9=P(NUZ+2)
TW=B4(RU3)

R(3) =R( 3)+B2(NU3)
R(&)=R(4)+A2(KUZ)
R(4)=R(4)+A4(FU3)xT)
S7=£7433%

R(4)=R(4)+ TWaV9

R(2) =R(2) +343V9+S3aT9
CONTINUE
S3=R(3)=PEQ(4)
S4:83uS8

388356
S184+S4xVF(9)
T=S8aVF(9)

IP(IVRL.5G.0) GO 70 I77
S4=8TIxVP(6)aD6
88812
STI=VP(9)

GO TO 178
S2a82+84uVF(8)

S5=85+. Sm(SEEVF(8)+TW)
B4z, SeSTIR(VF(5)+VF(6))
58, Sw(STI+STZ)
STIaVE(?)
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159.
160.
161,
162,
163.
164,
165.
166,
167,
I68.
169,
170.
I171.
172,
I73.
™.
175.
I76.
177.

I79.
180.
18I.
182,
183,
184,
185,
186.
187.
188,
I89.
114

LISTING PROGRAM BPLUWT

I78 R(2)=R(2)-54-87mFE(3)
INMBT.].0) GO TO 8T
IN(NI.M.1) GO T0 8I
8Q3=8Q2

5Q2«8Q5

8 IN(IVR.R.4) GO TO I79
V92V(2)+(2.uR(2)-V(2)=SA)uDEL/SQ2
GO 70 I80

I79 V9aV(4)+R(2)uDRL/S32

I80 V9aV9/(1.+88mDE1/532)
INLPE8.1IR.0) GO TO 69

Vi=R(48)x(PAQ(4)%STI-R(49) )aDRL
INLPB8.2Q.3) GO TO 68
DIF4=DIPLeVW
GO 70 69
68 DIF2u=DI¥2+VW
69 89%:8% W
INNI.JR.0) GO TO 83
DiaR(2)
D288
D284
D581
UNF=V9
R(2)=0
R(3)=0
83 CONTINUB
TNMBT,EQ.0) GO T0 84
9Q2«R3
VI(4)=VA(7)
Q3=0
R(2)=D4



190,
I91.
I92.
193.
194,
195.
I196.
197.
I98.
199.
200,
20I.
202,
203.

205,
206.

Iz.
I2.

14,

LISTING PROGRAM BPLUNT

181

I82

88=D2

ShwD3

SI=D5

SQ3=823/DEd
R(2)=(V9-¥(2))=sq3
R(6)=R(4)-81
D5=DBL/3RL
IF(IVRL.M.4) GO TO IS
R(5)=R(#)-82
R(4)=R(4)=85
™W=(2)+(R(3)~T(2)xR(5)+2.%R(4) )mD5
GO T0 I82

R(4)=R(4)-89
TWa(1)+(R(3)+R(1))mD5
T9=TW/(4.+R(6)xD5)
RETURH

END

SUBROUTINE BPUNER(NST,SQ4)
COMMON /GEN/ ‘IW,VW,USF,V9,T9,5Q4,SR2,5Q3,

/ LP®?,1PES,LFEJ,K,IVRL,IVR2

COMMCK /FR/ AT.PA(?) ,BETA(?),APR(7),BFR(7)
COMMON /ZRR/ XV,SW4,SW2,5¥3,UL(20)
IF(NST.X.Q) UNF=V9

IF(T9.GE.0) RETURN

IP(SQ4.BQ.0) RETURN
W=V9aUL(2)~UL(4)

IP(VW,LE.0) RETURN
=VORUL(4)-UL(3)
SQ=SQ4uV)/10.~TW

IF(SQ4.LE.O) RETURN

TF(ARS(T9) .LE.{VW/R4)) RETURN
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I5.
I6.
I7.

I.
2.C
e
te
Se
6.
7.
8.
%
Io.
1I.
I2.
I3.
I4,
I5.

26.
27.
°8.

116

UNF=40.2( TW=(VW/T9) ) /SQ4
RETURN
END

SUBROUTINE BPNPO(LR2)

IMPLICIT INTEGER(Z)
COMMON /XY2/ 1,7,%,14,I2,13,14,15,16,I7,
/ 31,32,33,24,UAS ,NTIPE,KP,KE,KAP(8) ,NST,RST

COMMON /GEN/ Tw,WW,UNF,V9,T9,5Q4,35%2,3Q3%,
/ LPE7,LPES,LPE9,K,IVRL,IVR2
M220
IP(MAS.LT.3) GO TO 189
2=Z+2
IF(Z2.LE.J) RETURN
JaJed
IFJ.GT.J1) GO TO I86
NUL=KOD(J,2)
WU2:=M0D(I,2)
Zs4
IP(IVRL.NE.IVR2) GO TO I85
IF(NUL.HE.NU2) Z=2
RETURY
185 IF(NUL.BQ.NU2) 2=2
RETURN
16 I=I+4
Z=4
IF(I.GT.I4) GO TO I87
NU4=MOD(I,2)
J=NUd+4
TP(IVRL.BQ.IVR2) J=2-NUL
RETURN
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29. 187 IF(IVR1.KQ.1) GO TO I9X

30. IVRL=A
31. I=4
22. J=2-IVR2
33, RETURN
34, 189 I=I+2
35, IF(I.LE.I4) RETURN
26. T=J+d
37. NU4=MOD(J ,2)
38. INJ.GT.J4) GO TO I90
39. I=2-NU1
40, IF(IVRL.NE,IVR2) I=NUi+4
41, RETURK
42, I90 IFP(IVRL.%Q.1) GO 7O IOI
43, IVRL=4
44, 1=2-IVR2
45, J=A
46, RETURN
47, I9T M2
48, RETURHN
49, END
I. SUBROUTINE BPWTP(NCO,NC,SN1,SN2,3N3,X1)
2. IMPLICIT INTEGER(Z)
3. COMMON /XY2/ 1,3,2,14,12,13,14,15,16,I7,
4, / J1,32,3%,24,KAS ,NTIPE,KP,KE,KAP(8) ,NST, RST
5. COMMON ™(8),V(8) ,VF(9)
6. COMMON /GEN/ TV,VW,UNF,V9,79,9Q4,5Q2,5Q3,
7e / LPE7,LPE8,LPE9,K,IVRL,IVR2
8. COMMON /CON/ VS4,VS2,EPi,EP3,UM,O0M,0MM,
9. / DE4,DE2,TI1,P4,CWA,CICE,CPA,DFR
1I0. COMMON /SOR/ SNA(6),SMA(6Y,AL(6) , AM(6)
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II.
I2.
I3.
Ia.
I5.

39.

41,

118

LISTING PROGRAM BPLUWT

COMNON /IN/ R(20),PEI(20),PRQ(20)
COMMON /EXT/ NJ,TI2,TI3,TI4,P2,P%,Pu4 KNO(

/ 450) ,TR(450) ,PR(450) ,'?V(450) ,PV(150)

198

200

I39

201

202

203

IP(MAS.NE.3) GO TO 200
IMI.NE.1) 50 TO 203
W=0
IF(BC.HQ.0) GO TO 20T
T9=TI4

V9=P4

RETURN

IP((J3+4) .XE.J) GO TO 2C3
W=0

IF(NC.EQ.4) GO 70 I%e
IF(NTIPE.FR.2.AKD.NCO.EQ.C) GO TO 20I
IP(IVRL.5R3.0) GO TO I7)
9=T14

v9=P4

RETURY

T9=T13

vo=P>5

RETURN

IP(IVR.EQ.0) GO TO 202
T9=R(45)

V9=R(46)

RETURN

T9=R(13)

V9=R(44)

RETURN

VE=AM(5) /SNA
TW=AL(5)/s14

UNF=. SmAL 4) /SN2
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SB=. SeAM(4) /SN2
79=0
v9=0
59=2,mAL(6)=SN2
5622,mAM(6)a8N2
IF(¥AS.EQ.3) GO TO 303
IF(NCO.BR.1) GO T0 208
207 S9=S9x(2.5-X1)
86=S6x(4.5-X4)
208 CONTINUE
N6=5
N5=2
SA=A.
N4=J
N2=J4
SQ3=—4.
GO TO 304
0% Ne=3
NS4
SA=t,
N4=Isd
N2=I2
SQ3=A.
3048 S3=( T(N6+1)~T(N6))xSQ3
84a( V(N6+4) -V(N6) )uSQ3
IF(N4.NE.I2) GO 70 305
83=2.#5Q3%( T(41) ~T(N6) )
84=2 .28Q2x(V(4)-V(N6))
305 IP((S3%S9).LE.0) GO TO 204
IF(ABS(S3).GT.(2.2AB3(89))) GO TO 204
IF(ABS(S3).GT.(.52ABS(89))) 8953
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73
4.
75«
76t

784
79.

LISTING PROGRAM BPLUWT

204 IF((S4=S6).LE.0) GO T0 205
IP(ABS(84) .GT. (1. 5MABS(S6))) GO TO 205
IF(ABS(S4) oGT.(«75@ABS(86))) S6x=54

205 SQ2=S9=UNF

SQ1=S6MSB/(T(4)+273.)
S9=0
88=0
DQ 309 N2si,2
N3=N5¢N2
8Q3=0
S1.T(N3)
S2aV(N3)
INMAS.®Q.2) GO T0 306
INH2.1Q.4) GO T0 306
TF((I+1) .NE.I2) GO T0 309
SQ3=4.
S4=T(4)
82a¥(4)
306 S3a81+273.
88225.,44-6450. /S3—. 012981
IF(81.LT.0) S4w23,987-6433./53
Shed . 33uBXP(54)
S3a4,-DK2aS1
S5=0MaS3
4aINT(S2/(S3aVS2) )+4
IF(82.LT.S5) S4<S4m(SMA(N4)+SNA(N4)&S2/83)
IP(SQ3.M.4.) GO 10 308
307 V9aVO+S4mVWaSA
T9aT9+S4aTHaSA
GO T0 309
308 S9=AM(5)/SK2



104,
I05.

I25.
I26.

LISTING PROGRAM BPLUWT

309

S8=AL( 5) /SN2
5Q1=5Q4+84%89
SQ2=8Q2+S4x38

CONTINUE

V9=V9+SQL+SBaV(4) /(273.+T(4))
T9=T9+SQ2+ UNFRT(4)
IF(MAS,.P,2) SA=2.
79219/ ( TWaSA+S8+UNF)
83=19+273.

V9=v9/( VWmSA+S9+SB/S3)
IF(V9.LE.O) V9=EP1
S4a25.44~6450, /S3-.0429xT9
INT9.LT.0) 84=23,987-6433./S3
Shad ,333uEXP(84)

VWaV9-S4

IF(VW.LT.0) RETURN

V9=34

S1-8N1aSN2a8N3
UNPx,247534&VV//83

LFE?720

IP(T(4).LT.T(3)) LPE7=1
RETURN

END



NpwioxoHRe 4
TeRCT POTDAMMH DACYETA BIEKHOGTHOIO

COCTOSHAA Or'paXISHE} MSTONOM HOCASQOBATEJHHOTO FBIAKHOH WA
LISTING PROGRAM LICA

1o
2.
3.
4,
5.
6.
7.
8.
9.
10.
.

32.
122

PROGRAM LICA

COMMOK/C/COM(80)

COMMON/B9/FL(31) ,JR(31) ,8L(31) ,BR(31),H,M
WMO/M;ZPP.ZB-ZE.HGM
COMMON/B11/D2,2C
COMMOR/B14/ML(31) ,¥B(31) 4 DT(20) 5,281
COMMOR/B15/2CC , 2P

CALL EFDATE

CALL EPCONT

D2=D28

2C=2B

2CC=2C

CALL BPCONRD

OALL BPTRM?

MS=MGHML-1

IF(¥S.LE.1)G0 70 25

I=1

DO 21 Ka1,ML

I=MI~K+1

DP(J)=DZ/2xeT

J=d¢

DI(J)=DZ

IF(MG.EQ.1)G0 10 24

DO 23 I=2,MG

Ind

88

23 D2(J)=DZal
24 CONTINUE

DZaDT(1)
CALL BPSTEP

25 CONTINUE

CALL BPREFO
D8=DZ/24.
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33.

ZP=ZFP
IY=1

WRITE(3,11)IY, (COM(1),1=1,80)
CONTINUE

IP(MS,LE.1)GC TO 7

DO 6 I=1,N
IP(PR(I)eGTe04 o AND,PL(I+1) 4GT.0. )GOTO6
CALL BPTRAR

D8=DZ/24.

GO 10 7

CONTINUE

IP(ZP,LE.0.)GO 10 7
IF(DS.LT.ZF)GO T0 7
DZS=DZ

DS=ZP

DZ=DS=24,

CONTINUB

ZCaZC+DS

2CC=2CC+D8
IP(2C.LE.360.)G0 T0 2
I¥=IT+1
WRITE(3,11)IY,(COM(I),I=1,80)
ZC=2C=360,

CONTINUE

CALL BPCOND

CALL BPTEMP

CALL BRPGLOW

ZP=ZP-DS

IP(ZP.GT.0.)GO TO 3
IP(MS,LE.1)G0 TO 5
DZ=DZ8

CALL BPSTEP
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72.
73.
74.
75«
76.
??7.
78.
79.

81,
82,
83.

85.

1o
2,
3e
4
Se
6o
7.
8.
9

124

LISTING PROGRAM LICA

DS=DZ/24.,

5 CONTINUE

IP(ZP.GT.0.)GO TO 3
ZP=ZPP

CALL BPTEMP

X=DZ

DZ2=DZ8

CALL BPREFO

DZ2=X

3 CORTINUE

IP(ZCC.LT.ZE)GO TO 4
CALL BPTEMP
CALL BPREFO
WRITE(3,12)

11 PORMAT(1X/10X,11(’2°)/10X,°s YEAR’ I3,

1 ° = ,10X,8041/10X,11(°2")/)

12 PORMAT(1X//126(°2°)/10X,’ THE CALCULATION’

1 ,° IS PINISHED?/10X,”WE BOPE YOU WILL HAVE’
2 ,° AGOOD RESULTS’/1X,126(°2%))

STOP

END

SUBROUTINE BFDATE
COMMON/C/COM(80)
COMMON/B1/™ (13),72(13) ,F1(13) ,F2(13) ,41(13)»
1 42(13),2(13)
COMMON/B2/G(10)
COMMON/B3/FI1(11) ,80(11,10),VC(11,10)
COMMON/B4/VP(10,10) ,8V(10,10) , T(10,10) ,
1 87(10,10),VE(10,10),5K(10,10) ,HT(10,10)
2 SH(10,10) ,MV(10) ,MT(10) ,MK(10) ,MH(10)



LISTING PROGRAM LICA

10.
",
12,
13.
.
5.
6.
7.
18,
19.

COMMON/BS/MAT(30) ,B(30) ,RP(31)
COMMON/BY/FL(31) ,FR(31) (SL(31) +SR(
COMDION/B10/D2Z8 o ZFP, 2B, 2E MG KL
COMMON/BA3/1(31) . E(31) JVL(31) JVR(31),R(30) s
1 EM(30).HV(30) HB(30),HG(30)
DIMERSIOR A(80),BUP(40),MC(40)
DIMERSION CL(43,6),03(11,10,2),CV(10,10,8),
1 MM(10,4)
DATA F/1H /
EQUIVALENCE(CL(1,1),T1(1)),(C5(1,1,1),50(1,1))
1 (CV(1,1,1),VP(1,1)), (M(1,1) ,aV(1))
3 PORMAT(1X,126(°®°)/////10X 44 (2" ) /10X,
1 ‘s MOISTURE REGIME OP BUILDING CORSTRACTION®,
2 * 2°/10x,44(°2°)/11)
1 PORMAT(80A1)
DO 101 1=1,13
Z(1)=30=(1-1)
DO 101 J321,6

31) AN, K

101 CL(I,J )=0.

DO 102 I=1,11
FI(T)=0.12(I-1)
DO 102 J=1,10
80(1,J)=0.

102 Vv¢(1,J)=0,

DO 103 I=1,10
G(1)=0.
MV(I)=0
NT(I)=0
MK(I)=0
MH(I)=0

DO 103 J=1,10
VP(1,J)=0,

125
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42,
A3.

73e
126

103

104

105

118

106

8V(I,J)=0,
™H(I,J)=0.
8T(I,J)=0.
VE(I,J)=0.
8K(1,J)=0,
BT(I,J)=0.
BH(I,J)=0.

DO 108 Ia1,30
MAT(I)=1
H(I)=O,

DO 105 I=1,31
FL(I)=0.
FR(1)20,
81(1)=0.
8R(1)=0.
RP(1)=1000,
D018 J=2,8,2
D018 1a1,10
cv(1,1,J)=1000.
ZFPw30.

2B=0,

ZE=1800,

NG=10

M8

D28=12.

=1

WRITE(3,4)
PORMAT(30X,°CARD LISTING*/)
WRITE(3,5)
FORMAT(1X,95( 2"))
CONTINUE
READ(1,1) (A(I),I=1,80)



78.
75
764
77
78,
79.

102,
103.
104,

LISTING PROGRAM LICA

mm(’ls)nl (A(I) 01'1 080)

6 FORMAT(1X,”eCARD’ ,I4," sws’ 8041, xxe')

CALL BPJIM(A,A ,MC,BUF,J1,J2)
DO 145 I=1,80
IP(A(I),NB.P)GO TO 146

145 CONTINUE

GO TO 200

146 CONTINUE

Nal+1
I7(J1.KB.0.0R.J2.MB.0)GO TO 148
DO 147 Ix,80

147 COM(I)=A(I)

G0 T0 106

148 CONTINUE

10?7
11

IAaMC(1)

I2:MC(2)

I3s¥C(3)

I43MC(4)
IP(I1.1E,0,0R.12,LT.0.0R.13.11.0.0R. 14,
1 I7.0.,0R.11.GT.25)GO TO 199
IP(I1.G7.6)GO 10 112
IF(13.67.12)G0 10 199
Ir(12,EQ.0)G0 TO 111

DO 107 Ix2,12

BUF(I)=BUP(1)

CONTINUE

CONTINUE

I8=T4413-1

I¥(I3.2Q.0)GO TO 109
IP(14.67.12)GO T0 199

DO 108 I=13,I4

127
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105. J=I-I3+1

106. 108 CL(I,I4)=BUF(J)

107. CL(13,I1)=CL(1,I1)
108, GO TO 106

109. 109 CONTINUE

110. DO 110 I=1,12

111, 110 OL(I,I1)=BUF(I)

112, CL(13,I1)=CL(1,I1)
113. GO TO 106

114, 112 CONTINUE

115, IP(I1.GT.8)GO TO 114
116. IF(I2,EQ.0)GO 70 199
117, IF(I13.5Q.0)13=2

118. IF(13.GT.11)GO TO 199
119. 1421441 3=1

120, TP(I4.GT.11)G0 20 199
121, I1=1I1-6

122, DO 113 I=13,I4

123. J=1-13+1

124, 113 €S(1,12,11)=BUF(J)
125, VC(1,12)=VC(2,I2)
126. GO TO 106

127. 114 CONTINUE

128, IP(I1.GT.16)GO TO 117
129, IP(12,EQ.0)GO TO 199
130. IF(13.GT.10)GO TO 199
131, IF(I3.LB,1)I3=1

132, I1=11~8

133. IJ=4

134, IP(I1,LE.6)1J=3

135, IF(11.1£.4)10=p

136, IP(I1.1E,2)IJ=1
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137.
138.
139,
140,
141,
w2,
143,
144,
145,
146,
147,
148.
149,
150.
151,
152.
153.
154
155«
156.
157
156
159.
160,
161.
162.
163.
164,
165.
166,
167.
162,

115

18

117

124

125

126

127

128
119

MM(I2,1J)=13
IF(I3.NE.1)GO TO 115
Cv(1,12,I1)=BUF(1)

GO TO 106

CONTINUE

DO 116 I=1,13
cv(1,I2,I1)=BUF(I)

GO TO 106

CONTINUE
IF(I1.GT.17)GO TO 124
IP(12.EQ.0)GO TO 199
G(I2)=BUF(1)

GO TO 106

11=11-17

GO TO (125,127,130,131,135,136,137,138),I1
CONTINUE
IP(I3.52.0)I3=1
12=I2+131
IP(I3.GT.30.0R.12,GT.30)G0 TO 199
IF(I2.LT.13)GO TO 199
DO 126 I1=I3,I2
KAT(I)=I4

GO TO 106

CONTINUE
IP(I3.EQ.0)13=1
IF(I3.6T+30)GO TO 199
IF(12.NE.0)GO TO 119
DO 128 I=2,30
BUR(1)=BUF(1)
CONTINUE

CONTINUE

I4=I4+I3~1

129
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169,
170.
171.
172,
1?73,
174,
175.
176.
177.
178,
179.
180,
981,
182.
183.
184,
185,
186.
187,
188,
189.
190.
191.
192,
193.
194,
195,
196,
197.
198.
199,
200,
130

IF(I4.GT.30)G0 TO 199
DO 129 I=I3,I4
J=I=I3+1

129 H(I)=BUR(J)
GO TO 106

130 CONTINUE
IP(I2.EQ.0.0R.I2,GT.31)GO TO 199
RP(I2)=BUF(1)
GO TO 106

131 CONTINUE
IF(I3.EQ.0,0R.I13.GT.31)G0 10 199
I4=I4+13-1
IP(14,GT.31)G0 TO 199
IF(12.NE,0)GO TO 133
DO 132 I=13,I4
FL(I)=BUF(1)
PR(I)=BUF(2)
IP(FPL(I) 10,1000 ¢ AND.FR(I) 41T, 100)GO TO 132
8SL(I)=BUF(3)
SR(I)=BUF(4)

132 CONTINUE
a0 TO 106

133 J=1
DO 134 I=I3,I4
FL(X)=BUF(J)
FR(1)=BUF(J+1)
J=J+2
IP(FL(I)+LTe100.AND.FR(I).LT.100.,)GO TO 134
SL(I)=BUF(J)
SR(I)=BUF(J+1)
J=J+2

134 CONTINUE
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201,
202,
203.
204,
205.
206.

135

136

137

133

199

122

120
121

142

GO TO 106

DZS=BUF{1)

ML=I2

MG=I3

GO 170 106

ZPP=BUF(1)

GO TO 106

ZB=BUF(1)

GO TO 106

ZE=BUP(1)
IF(I2.NE.0)GO 170 106
ZE=2E%2360.

GO TO 106

CONTINUE

WRITE(3,5)

GO TO 106

CORTINUE

WRITE(3,5)

D0 121 J=1,10

DO 120 1=2,11
IF(VC(I,J).GTr.0)GO TO 120
CALL BPDIF(11,0,1,30(1,3),VC(1,J))
DO 1221K=1,11
VC(IK,J)=VC(IK,J)#10.
GO T0 121

CONTINUE

CONTINUE

DO 142 1=1,30
M=MAT(I)
HG(I)=H(TI)%G(M)

DO 143 I=1,31
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232.
233.
234,
235.
236.
237.
238.
239.
240,
241,
242,
243,

1.
26
3.
4,
5.
6o
7.
8.
Se
10.
1.
12,
13
14,
15.
16.
17.
18.
19.

132

FR(I)=FR(I)®20,01
PL(I)=FL(I)30,01

143 CONTINUE

N1=0
DO 141 I=1,31
IF(RP(I).IT, 1000, )N1=1

141 CONTINUE

N=N1-1

2 FORMAT(1X///10X,8041///)
WRTT3(3,2) (COM(I),I=1,80)
RETURN
END

SUBROUTINE BPJTM(A,B,M,C,I1,12)

DIMERSION A(80),B(80),X(40),C(40)

DIMERSION D(10)

DATA D/1H1,1H2,1H3,184 ,1HS,1H6,1H7 ,1H8,
1 1H9,1HO/ ,P/18 /+T/18./,ZP/1H+/ 2N /1B~/

DO 1 I=1,40

c(I)=0.

M(I)=0

B(I)=A(I)

IF(I,1E.20)GO TO 1

J=2x1

B(J)=A(J)

J=J-1

B(3)=A(J)

1 CORTINUE

I1=0
I2=0
I=0

2 I=I+
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20,
21,
22.
23.

46,

51.

IP(I.GT.30)G0 TC 11
IP(A(I).EQ.P)GO TO 2
IP(A(I-1) NE.P)GO TO 2
P=A(I)

MZ=0

MET=0

N=0

‘E=0.

DO 3 J3=1,10
IF(F.EQ.D(J))GO TO 4
CONTINUE

J=0

IP(F.EQ.ZK)GO TO 12
IF(P.EQ.ZP)GO TO &
IF(F.EQ.T)GO TO6
GO TO 2

¥Z=1

CONTINUE
IF(J.8Q.10)3J=0
R=Kar10+J

I-I+1

IP(1.GT.80)GO TO 7
P=A(I)

IF(F.EQ.P)GO TO 7
IF(F.EQ.T)GO TO 6
DO 5 J=1,10
IF(F.EQ.D(J))GO TO 4
CONTINUE

GO TO 2

E=N

N=0

J=0
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52, IR=1

53. MET=1

Sho GO TO 4

55. 7 CONTINUE

56 IF(MET.EQ.1)GO TO 8
57 I1=I1+1

58, M(I1)=N

59. IF(MZ.EQ.1)M(I1)==M(I1)
60, GO TO 2

61, 8 P=N

624 IR=I-IR-1

63. DO 9 J=1,IR

64, 9 F=F/10.
65. 10 I2=12+1

66, C(I2)=E+F
67. IP(MZ.EQe1)C(I12)==C(12}
68, GO TO 2
69. 11 CONTINUE
70. RETURN
71. END
1. SUBROUTINE BPDIF(N,H,Y,Y1)
2. DIMERSION Y(%),Y1(1)
3. N1=N~1
4, N2=N-2
Se N3=N=3
6. N4=N-4
7. DO 1 I=3,N2
8. 1YUT)=((L(I+1) =Y (I=1))%2. /3¢~ (Y (I+2) =Y (I-2)
9. 1 /12.)/H
10, Y1(2)=(~19.267(1)~Y(2)+12.3 Y(3)+13. %Y (4)~
1. 1 S.%Y(5))/(42.%H)
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12,
13.
14,
15,
16,
17,

T
2¢
3
4o

Se.

6.

7.

8.

9.
10.
1.
12.
13.
14,
15
16,
17.
18.
19.
20,
1.
2.
23.
24,
2%.
26,

YA(N) = (5 0e¥ (N4 ) =13 Y (N3) =12, (N2) +Y (1) +
1 +19.4Y(N) ) /(42 3H)
PA(1)=(=3.0Y (1) +4 . 8Y(2) =¥ (3) ) /(2. 3H)
Y1(N) = (3o MY (N) <4 . #Y (N1)+Y(N2)) ) /(2. H)
RETURN
END

SUAROUTINE BRCCNT

GCOMMON/B1/T1(13),T2(13) 4 F1(13) ,F2(13),
1 A1€13),42(13),2(13)

COMMON/B2/G(10)

COMMOK/B3/F1(11) ,80(11,10),VC(11,10)
COMMON/B4/VP(10,10) ,SV(10,10) ,TK(10,10) ,

1 87(10,10),VK(10,10) ,SK(10,10) ,HT(10,10) ,
2 SH(10,10) ,M7(10) ,¥T(10) ,MK(10) ,}H(10)
COMMON/BS/HAT(30) ,H(30) ,RP(31)
COMMON/B9/FPL(31) ,PR(31) ,SL(31) ,8R(31) ,N, V1
COMMON/B10/DZS , ZPP, 2B s 2B, }1G, ML

WRITE(3,5)

DO 156 I=2,11

156 FI(1)=FI(I)a100.

5 PORMAT(1X///30X, 'DATA LISTING' //40X,
1 'BOUNDARY CONDITIONS’/)
WRITE(3,6)
6 FORMAT(10X, '2' ,7X, 'T1' 45X, FI1',eX,
1 'ALPAY' ,5X, "T2' ,5X, 'BI2' 45X, 'ALFA2')
DO 145 I=1,13
WRITE(3,7)2(I),T1(I),F1(1)A1(I),T2(1),F2(1),
4 A2(1)
P1(1)=P1(1)%0,01

145 P2(1)=F2(1)%0.01
7 FORMAT(7X,F6.1,F9.2,F7.1,F11:1,F10.2,

1 F7.1,F10.1)

135



LISTING PROGRAM LICA

27. WRITE(3,8)
28. 8 PORMAT(1X//50X,’CHARACTER OF MATERIALS’/)
29, DO 153 J=1,10

30, DO 146 I=1,N

M. IF(MAT(I) .EQ.J)GO TO 147
32. 146 CONTINUE

33. GO TO 153

34, 147 CONTINUE

35. WRITE(3,9)J,G6(J)

36, 9 PORMAT(1X//40X, MATERIAL’ ,13//10X
37. 1 ‘GAYMA=’,F7.1/)

38. WRITE(3,11)

39, 11 PORMAT(10X,°FI’,8X,"OMEGA’,7X, KSI’)
40, DO 148 I11,11

41. 148 WRITE(3,12)PI(I),30(1,J),VC(I,T)
42, 12 FORMAT(8X,F7.2,M0.2,P11.2)

43. WRITE(3,13)

44, 13 FORMAT(1X/11X, OMZGA® ,3X, “KU°)
45, M=MV(J)

46, DO 149 I=1,M

47. 149 WRITE(3,14)I,SV(I,J),VP(I,J)

48, 14 PORMAT(5X,X3,P10.2,F1.6)

49, WRITE(3,15)

50. 15 PORMAT(1X/58X,°OMEGA”,10X, BETTA’)
51 V=MT(J)

52e DO 150 I=1,M

53. 150 WRITE(3,16)I,ST(I,J),™(I,J)

54, 16 PORMAT(42X,13,8X,M0.2,5X,F11,.5)
554 WRITE(3,17)

56, 17 PORMAT(1X/11X,°OMEGA",EX,’C’)

57 N=MK(J)
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58,
59.
60,
61,
62,
63.

70.
71.
72.
Phe
75
764
77
78.
79«

81,
82,
83.

85
86.
87,
88e
89.

DO 151 I=1,M
151 WRITE(3,18)I,SK(I,J),VK(I,J)
18.FPORMAT(5X,13,F10,2,F11.6)
WRITE(3,19)
19 PORMAT(1X/58X,’ OMEGA® 410X, LAMBDA’ )
M=MH(J)
DO 152 I=1,N
152 WRITE(3,20)I,SH(I,J),HT(I,J)
20 FORMAT(42X,13,8X,F10.2,5X,P11.4)
153 CONTINUB
WRITE(3,21)D2S,kG,ML,2B,2E
21 PORMAT(2X/50X, TIME CHARAKTER’///35X,°TIME"
4 ° CHARACTER///35X,°TIME STFP’,P7.2,5X,
2 ‘CONSTANTS’,2X, MG=",I3,3X, ML=’,I3/1X,
3 ‘INITIAL TIME=',F7,2.5X.°FINAL TIME:",
4 ¥3,2,1X//)
WRITE(3,22)N
22 PORMAT(2X /50X, CHARACT=R OF CONSTRUKTION’///
1 5ox.'momr'r OF LAYER=",13//)
WRITE(3,23)
23 FORMAT(20X,’N OF LAER’,6X,°N OF MATERIAL’,6X,
1 ‘STEP OF THICKNESS®)
DO 154 J=1,N
154 WRITE(3,24)J,MAT(J) ,H(J)
24 FORMAT(23X,I3,15X,I3,F20.4
WRITE(3,26)
DO 155 J=1,31
IF(RP(J).GE«1000.)G0 TO 155
26 PORMAT(1X/30X,’N’,4X,’1/RP’)
WRITE(3,27)J,RP(J)
27 FORMAT(28X,13,P9,3)

155 CONTINGE
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M.
92.
93.
e

101,
102.
103.
104,
105,
106,
107.
108.
109.
110.
111,
12,
113,
14,
115,
116,
117,
118.
119.
120.
121,

138

157

28

DO 157 I=2,11

PI(I)=FI(I)/100,

WRITE(3,28)
PORMAT(1X/1X,126(" %" ) //50%,° RESULIS * /

1 1X,126(°2%)//)

161

162

163

32

33

164

166

MET=0

DO 161 I=1,N

IP(H(I)4GT.0.)GO TO 161
WRITE(3,31)I,H(1)

FORMAT(4QX, LOOK LAYER’,I3/25X,°H=",F7.4)
MET=1

CONTINUE

DO 177 1=1,10

DO 162 J=1,N

IP(MAT(J) ,EQ.I)GO TO 163
CONTINUE

GO TC 177

CONTINUE

IF(G(I)4GT.0.)G0 TO 164
WRITE(3,32)

FORMAT(10X, ’ LOOK MATERIAL’,I3)
WRITE(3,33)G(1)
FORMAT(27X,°G="yP7.4)

MET=1

CONTINUE

DO 165 J=2,11
IP(S0(J,I).LE.0.)GO 10166
IP(S0(J,I).GE.SO(J-1,I))GO TO 165
WRITE(3,32)1
WRITE(3,34)7,80(J,I)
FORMAT(27X,* J="413,5X, W=",F7.4)
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122,
123,
124,
125,
126,
127,
128,
129,

1%,
13,
132,
133,
1.
135,
1364
137,
138,
139,
140,
1w,
142,
143,
1444
145,
146,
147,
148,
149,
150,
151,
152,

MET=1
165 CONTINUE
M=MV(I)
DO 167 J=1,M
IP(J.EQ.1)GO TO 168
IP(BV(J,I)<LB.SV(i-1,I))G0 TO 169
168 CONTINUE
IF(VP(J,1).G7.0,)GO TO 167
169 WRITE(3,32)1
WRITE(3,35)3,SV(J,I),VP(J,I)

35 PORMAT(27X,°J=",I3,5X,"W=",F7.4,5X,

1 ‘MU=’,F7.3)
MET=1

167 CONTINUE
M=MT(I)
IF(M,LE.1)GO TO 170
DO 170 J=2,M
IP(ST(J,I),GT.ST(J~1,I))GO TO 170
WRITE(3,32)1
WRITE(3,36)J,ST(J,I)

36 FORMAT(27X,”J=",13,5X,"WT=",F7.4)
METP=1

170 CONTINUE

M=MK(T)
IF(M.,LE.1)GO T0 171
DO 171 J=2,M
IP(SK(J,1)«GT.SK(J=1,I))GO TO 171
WRITE(3,32)I
WRITE(3,37)J,8K(J,I)

37 FORMAT(27X,’J=",I5,5X, WK=’,F7.4)
MET=1

139
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153.
154,
155.
156.
157,
158,
159.
160.
161,
162,
163,
164,
165.
166.
167,
168,
169.
170,
171,
172.
173.
174,
175
176,
177.
178,
179.
180,

1.

2,

3.

140

191 CONTINUE
M=MH(T)
DO 174 J=1,M
IF(J.EQ.1)G0 TO 172
IF(SH(J,I)«LE.SH(J=1,1))GO TO 173

172 CONTINUE
IP(HT(J,I).GT.0.)GO TO 174

173 WRITE(3,32)1
WRITE(3,38)J,HP(J,I)

38 FORMAT(27X,°J=",13,5K, WH=",F7,4)
MET=1

174 CONTINUE

177 CONTINUE
DO 176 J=1,12
IF(P1(J).1T.0.)CO TO 175
IF(F2(J).LT.0.)GO TO 175
IF(a1(J)oLE.0,)GO TO 175
IF(A2(J).LE.0.)GO TO 175
GO T0 176

175 WRITE(3.39)

39 FORMAT(10X,”LOOK BOUNDARY CONDITIONS’)
MET=1

176 CONTINUE
IF(MET.EQ.0)GO 70 180
STOP

180 CONTINUE
RETURN
END
SUBROUTINE BPREFO
COMMOR/B2/G(10)
COMMON/B8/MAT(30) 4H(30) ,RP(31)
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4.
5.
6o
7.
8.
9.

10.

",

12,

13.

14,

15

16,

17.

COMMON/B9/PL(31) +FR(31) +,SL(31),SR(31),N, M
COMMON/B11/DZ ,2C
COMI4OKR/B12/7C1,TC2,FC1,FC2,AC1,AC2,B1,E2
DIMENSION B(18),C(18)

8=0.

DO 505 I=1,N

J=MATI)

X=(SR(I)+SL(I+1))/2.

X=Xl (1)9G(J) /100,

505 Ba=8+X
WRITE(3,576)2C,DZ,S,TC1,TC2,FC1,FC2
576 PORMAT(1X,’mmt Z=’,F6.1,5X,’DZ=’ ,F6.2,

1 5x,’MW=",P7,2,10X, M=’ ,P6.2,5X,
2 ‘r2=’ ,#6.2,5X, M=’ ,2PF6,2,5C, ¥2=",
3 2PP6.2)
K=M
IP(K.GT.9)K=9
E1=K~1
M=K1n2
IF(N1,GTe9)M=M+1
J=1
DO 501 I=1,K
B(J)=FR(I)’100,
B(J+1)=FL(I+1)x100,
C(J)=SR(I)
C(J+1)=SL(I+1)
501 J=J+2
WRITE(3,577) (B(J),J=1,M)
577 PORMAT(1X,’F’,6X,F5,1,F’ ,8(F5.1,1X,
1 F5.1,°2°))
WRITE(3,578) (C(J) ,J=1,NM)
578 PORMAT(1X,’W’,6X,F6.2,°W’,
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3e
4,

5
142

1 8(2F6.2,°W’))
IP(NM.LE,9)GO TO 504
129

502 I4aL
LaL+9
E=N1-L
IF(E.GT.9)K=9
IF(K,LE,0)EK=N1-11
M=2uK
IF(N1,LE,L)M=)=1
J=1
DO 503 I=1,K
IK=L1+1
B(J)=FL(IK)a00,
B(J¥#1)=FR(IK)"00,
C(J)=SL(IK)
C(J+1)=SR(IK)

503 JaJ+2
WRITE(3,579) (B(J) ,J=1,K)
WRITE(3,580) (C(J),J=1,M)

579 FORMAT(1X, P’ ,9(P5,1,1X,F5,1,°F°))

580 PORMAT(1X,’W’ ,3(296.2,°W’))
IF(L.LT.R1)GO TO 502

S04 CONTINUE
RETURN
END

SUBROUTINE BPCOND

COMMON/B1/T1(13) ,T2(13) ,1(13),F2(13),
1 A1(13),42(13),2(13)

COMMON/B11/DZ,2C

COMMON/B12/101,TC2,#C1 , ’C2,AC1 ,AC2,E1 ,E2
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6,
7.
8.
9.
10,
1.
12,
13,
%,
15.

1.
2.
3.
4o
Se
6.
7.
8.
9

10.

M.

12,

13.

14,

15,

16,

17,

18,

19.

20,

21,

302

TC1=BPLI(ZC,2Z,T1,13)
TC2=BPLI(ZC,2,T2,13)
PC1=BPLI(ZC,Z,M,13)
FC2=BPLI(ZC,Z,P2,13)
AC1=BPLI(ZC,Z,A1,13)
AC2=BPLI(ZC,Z,A2,13)
E1=FC12BPEMAX (TC1)
E2=PC23BPEMAX (TC2)
RETURN

END

SUBROUTINE BPTEMP

OOMMON/B3/PI(11),50(11,10),VC(11,10)
COMMON/B4/VP(10,10) ,SV(10,10) ,™(10,10) ,
1 87(10,10),VK(10,10),8K(10,10),11(10,10),
2 SH(10,10),MV(10) ,MT(10) ,KK(10) ,KH(10)

CONMON/B8/MAT(30) ,H(30) ,RP(31)

COMMON/BY/FL(31),FR(31),8L(31),SR(31),N, M
CONMON/B12/TC1 ,TC2,FC1 ,FC2,AC1,AC2,E1,E2
COMMON/B13/T(31),E(31) ,VL(31),VR(31),R(30),

1 HM(30),HV(30),HB(30),HG(30)
DO 304 I=1,M

IP(I1.EQ.N1)GO TO 302

MR=MAT(I)

IP(FRCI).LT.1.)GO TO 301
IR(SR(I).GE,SO(11,MR))G0 TO 302
FR(I)=BPLI(SR(I),S0(1,KR),FI,11)
CONTINUE
SR(I)=BPLI(FR(I),FI,S0(1,MR),11)
VR(I)=BPLI(PR(I),PI,VC(1,MR),11)
CONTINUE

IF(1.EQ.1)GO TO 304
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22,

303

304

305

306

307

MI=MAT(I-1)

IF(FL(I),LT.1.)G0 TO 303
IF(SL(I).GE.S0(11,ML))G0 TO 304
FL(I)=BPLI(SL(I),S0(1,ML),FI,11)
CONTINUE
SL(I)=BPLI(FL(I),FI,SO(1,ML),11)
VL(I)<BPLI(PL(I) ,PI,VC(1,ML),11)
CONTINUE

RS=1./AC1

RO=RS+1./AC2

DO 305 I=1,N

R(I)=(SR(I)+SL(I+1))/2.

M=MAT(I)
HM(I)=BFLI(R(I),SV(1,H),VP(1,K) ,4V(X))
HM(I)=HM(I)/B(I)

HV (I)=BPLI(R(I) ,SK(1,M),VK(1,M) ,ME(K))
HB(I)=BPLI(R(I),ST(1,M),TM(1,M),MT(K))
HB(I)=HB(I)/H(I)
R(I)=BPLI(R(I),5H(1,X) HT(1,H) LH(M))
R(I)=H(I)/R(I)

RO=RO+R(I)

RO=(TC1-2C2) /RO

DO 306 I=1,M

T(I)=TC1-ROSRS

E(I)=BPEMAX(T(I))

RS=RS+R(I)

DO 30?7 I=1,K

RO=(T(I)+T(1+1)) /2.
HB(I)=HB(I)#(1.+0.04R0)/1.6
IF(ROLLE,~25,)HB(1)=0.

CONTINUE



LISTING PROGRAM LICA

53
4.

1.
2.
3
4o
Se
6o
7.
8.
9.

10.

M.

12,

13.

14,

15

17.

RETURN
END

SUBROUTINE BPGLOW
COMMON/B3/FI(11),80(11,10) ,VC(11 »10)
COMMON/B8/MAT(30) ,E(30) »RP(31)
counon/m/n(aﬁ),12(31).3L(31).58(31).1'oN"
COMMON/B11/D2 ,2C
COMMON/B12/TC1 ,7C2,#C1 ,FC2,AC1 ,4C2,E1,E2
COMMON/B13/1(31) ,E(31) VL(31) ,VR(31) ,R(30)»

1 HNM(30),HV(30),HB(30) HG(30)

Q1 (X1,X2,X3,X4 ,X51,X52,X6,,X7 X84 X9, X 0)=
1 OuouDIM(XA=X2)MK7—(X2-X3)MEE+ (X415 9K
2  (X52-X6)uX10)

P3=FR(1)

P4=FL(2)

$3=5R(1)

S4=SL(2)

M=MAT(1)

Y2=F3uE(1)

Y3=FaxE(2)

IP(P3.GE.1.OR.P4,GE.1,)G0 TO 401
Y12=HG(4)%VR(1)

PR(1)=BPQ(E ,Y2,Y3,RP(1) ,H¥(1) ,¥12,E(1 I/ECD)
IP(YR(1) .1T.1.)GO TO 402

FR(1)=1,

SR(1)=S0(11,X)

GO TO 402

CONTINUE

SR(1)=Q1(E1,Y2,Y3,0.,0. »53,84,RP(1) ,HM(1),
1 0. ,HB(1))/HG(1)

SR(1)=53+SR(1)

FR(1)=1.
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LISTING PROGRAM LICA

3.
32,
33.

53.
She
55
56,
57.
58.
59.
60.
61,
62,

146

IF(SR(1).10,50(11,M) )FR(1)=BPLI(SR(1),
1 50(1,M),FI,11)

402 CONTINUE

DO 414 I=2,N

I1=I-1

MaP3

Fa=P4

F3=FR(I)

Pu4aFL(I+1)

81183

S2=84

53=SR(1)

S428L(T+1)

MEalAT(I1)

MR=MAT(I)

Y1sPeE(I1)

Y2aF2uE(I)

IF(RP(1),1T.1000.)GO TO 409
Y3=P4uE(I+1)
IF(#.GE.1..0RF2.GE1, ,OR, P4,GB.1.)GO TO 403
FL(I)=2.05 (1) uDZa( (T1=¥2) M (I1) = (Y2-Y3)sHM(I))
1 /(BG(I1)MVL(I)+HG(I)uVR(I))
PL(I)=(Y2+PL(I))/E(I)

FR(I)=FL(I)

IP(PL(I).10.1.)GO TO 414

4417 CORTINUR

FL(I)a1.
PR(I)=1.
SL(I)=80(11,ML)
SR(I)=S0(11,MR)
GO TO 414

403 CONTINUE



LISTING PROGRAM LICA

63,
64o
65
664
67.
68.
69,
70.
7.
72.
73,
Phe
75
76.
7.
78.
79.

81,
82.
83,

9.
92.
93.

IF(P3.GE.1,)GO TO 405
IF(P1.,GE.1.)GO0 TO 404
HB(I1)=0.
404 CONTINUE
IF(F44GEe1.)GO TO 405
HB(I)=0.
405 CONTINUE
BL(I)=Q1(¥1,¥2,Y3,51,52,53,54,HNM(I1) ,HM(I),
1 HB(I1),HB(I))
IP(P2,G3.1.)G0 TO 406
SL(I)=82+SL(I)/(HG(I1)+HG(I))
407 CONTINUE
FL(1)=BPLI(SL(I),S0(1,ML),FI,11)
IFP(FL(I).GE.1.)GO TO 417
FR(I)=PL(I)
GO TO 414
406 CONTINUE
IP(ML,NE,MR)GO TO 408
SL(I)=8S24SL(I1)/(HG(I1)+HG(I))
SR(I)=SL(I)
IF(SL(1).GB.50(11,ML))GO T)-414
GO TO 407
408 CONTINUE
Y2=HV(J1)+HV(I)
¥1=HV(11) /(Y2mHG(I11))
Y2=HV(I)/(Y2uHG(I))
SR(I)=S3+SL(I)pY2
SL(I)=S2+SL(I)xY1
IF(SL(I)«GE.1.)GO TO 414
GO T0 407
409 CONTINUE
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LISTING PROGRAM LICA

Fall

95.

96.

97.

984

99.
100,
101,
102,
103,
1044
105.
106,
107.
108,
109
110,
11,
12,
13,
14,
115,
116,
117,
118,
119,
120,
121,
122,
123,
1244

148

¥3=F32E(I)
IF(F1,GE,1..OR.F2,GE,1,)GO TO 410
FL(T)=Q1(Y1,Y2,Y340. 404 404 ,0¢ ,HM(I1)
1 »RF(1),0.,0.)
FL(I)=FL(I)uE(I)¥10,
FL(I)=Y2+FL(I)/(HG(I1)MVL(I))
FL(I)=FL(I)/ECT)
IF(FL(I),LTs1.)GO TC 411
FL(I)=1,
SL(I)=S0(11,ML)
GO O 411
410 CONTINUE
BL(1)=Q1(11,Y2,Y3,81,52,0,,0.,H4(11),
1 RP(I),HB(I1),0.)
SL(I)=S24+8L(1)/HG(I1)
FL(I)=1.
IP(SL(I) .GE.S0(11,ML) )GO TO 411
FL(I)=BPLI(SL(I),S0(1,ML),FI,11)
411 CORTINUE
Ya=P4sE(T+1)
IF(P3.GBe?esOR P4 oGEL1,)GO TO 412
FR(I)=Q1(Y2,¥3,Y4.00.00 «00 4O 4RP(T) JHM(I) ,
1 04,06)
FR(I)=FR(I)=E(I)x10.
FR(I)=Y3+FR(I)/(HG(I)2VR(I))
FR(I)=PR(I)/E(I)
IF(FR(I).IT.1.)G0 10 414
FR(I)=1.
SR(I)=S0(11,MR)
GO TO 414
412 CONTINUE



LISTING PROGRAK LICA

125,
126.
127,
128,
129.
130.
131,
132.
133.
134
135.
136.
137.
138.
139
140,
w1,
%2,
43,
ke
15,
146,
147,
148,
149,
150.
151.
152,

1.

2,

3.

SR(I)=Q1(Y2,Y3,Y450000+53,54,RP(I) ,BEM(I),
1 04,HB(I))
SR(I)=83+SR(I)/HG(I)
FR(I)=1.
IF(SR(I).GE.SO(11,MR))GO TO 413
PR(I)=BPLI(SR(1),50(1,MR),FI,11)
413 CONTINUE
414 CONTINUE
T1=F3sE(N)
Y2=FugE(N1)
IP(F3.GE¢1,.OR.P4,GE.1.)GO TO 415
¥12=HG(N)aVC (1)
PL(M™)=BPQ(B2,Y2,Y1,RP(M) ,HM(N), Y12,
1 E(¥M))/E(W)
IF(FL(N1) . 1T.1.)G0 TO 416
PL(N1)=1.
SL(M1)=580(11,MR)
GO 10 416
415 CONTINUE
SL(M) =Q1(Y1,Y2,E2,53,84 404 ,04 y HH(X) ,RE(W1) ,
1 HB(N),O.)/8G(N)
SL(¥1)=S44SL(N1)
FL(N1)=1
IP(SL(N1)«LTeS0(11,MR) ) FL(N1) =BPLI(SL(N1),
1 80(1,MR),P1,11)
416 CONTINUE
RETURN
END
PUNCTION BPQ(X1,X2,X3,47,X8,X12,X13)
COMMON/B11/DZ, 4C
Q2=2. #DZ2X1 32 ( (X1-X2)#X7~(X2-X3)2£8) /K12
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LISTING PROGRAM LICA

4, Q2=Q2+X2
Se IF(X7.1E.0.)GO TO 1
6. Q= (X19X7 +X J0X8) / (X7+X8)
7. IP(L.10.Q2)Q2=Q
8. 1 CONTINUE
9e BPQ=Q2
10. RETURN
1M,
1. FUNCTION RPEMAX(T)
2. IF(T.1T,.0.)60 TN
3. IF(Te1T.20,)G0 TO 2
4, GO T0 3
5 1 AO=4,521
6. A1=0.351
% 42=0,01115
8. A3=0.000168
Ye A4=0,000000998
10, 60 TO 4
M. 2 AO=4,547
12, A1=0,347
13, 42=0,00923
14, A3=0.000254
15, A4=0,000002058
16. GO TO 4
17 3 40=5,551
18, A1=0,176
19. 42=0,02036
20, 43=0,0000803
21, A4=0.000005972

22. 4 BPEMAX=(( (A42T+A3)2T+A2)2T+A1) 2T+AD
23. RETURN

24, END
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2,
3.
4,
5.
6.
7.
8.
9

10.

1.

12.

13,

29.
30.
3.

LISTING PROGRAM LICA

602
603

604

SUBRCUTINE BPSTEP
COMMON/B9/FL(31) ,FR(31),SL(31),8R(31),N,M
COMMON/B10/D2S , 2PP,ZB , ZE , MG , ML
COMION/B11/DZ,2C
COMMON/B13/7(31),E(31),VL(31),VR(31),R(30),
HM(30) ,HV(30) ,HB(30) ,HG(30)
COMMON/B14/WL(31) ,WR(31) , DT (20) , 45, 25,258
COMMON/B15/2CC ,ZP
ZD=DT(MS)m2,
D=2D
DO 607 I=1,N1
I1=I-1
IF(1.5Q.1)GO 70 603
IF(PL(1).GE.1,)GO TO 601
D=0, SaVL(I):HG(I1)/(HM(I1)%E(T))
GO T0 603
CONTINUE
X=HB(I1)+HK(1i1)
IF(X.GT.0.)GO TO 602
D=2D
GO TO 603
D=9, uHG(11)/X
CONTINUE
IP(D.11.ZD)ZD=D
IF(1.BQ.N1)G0 TO 607
IP(FR(I).GE.1.)GO TO 604
D=0, SaVR(I)wHG (I)/(Hh(T).E(I))
GO TO 606
CONTINUE
X=HB(I)+HM(I)
IF(X.GT.0,)GO TO 605
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32.
33.
3.
35.

59.

61
62,

152

LISTING PROGRAM LICA

605

608

610

611

613

612

676

D=ZD

GO TO 606
=541 (1) /X

CONTINUE

IF(D.LT,2D)2D=D

CONTINUE
IP(ZD.IT.DT(1))GO TO 612
DO 608 I=1,M5
TR=MS=I+1

D=DT(IR)
IF(D.GE.ZD)GO TO 608
IF((2ZD=~D)/D.GE.0.15)G0 TO 609
CONTINUE

CONTINUE
IP(ZD.17.DZ)GO 10 611
D2Z=D

28=2C

258=7CC

DO 610 I=1,M
WL(I)=8L(X)
WR(I)=SR(I)

GO TO 613

CONTINUE

CALL BPTRAN

CONTINUR

RETURN

CONTINUE

WRITE(3,676)2D

FORMAT(1X,’THE STEP TIME TO BE NKED’, F9,.4)

STOP

END



LISTING PROGRAM LICA

1.
2.
3.
4o
e
6o
7
8.
9.
10.
1.
12,
13.
T4
15,
16,
17.

28,
29
1.
24

701
702

703

704

776 PORMAT(1X,’THE STEP TIME TO Bf NEED LESS THEN®

1

SUBROUTINE BPTRAN
COMMON/B9/FL(31) ,FR(31) ,SL(31) ,SR(31),N,M
COMMON/B10/D78 ,Z2FP, 2B, 2E | MG, VL
COMMON/B41/DZ,2C
COMMON/B14/WL(31) ,WR(31) ,DT(20) ,MS,25,2SS
COMMON/B15/2CC, 2P
IF(DZ.EQ.DT(1))G0 TO 704

DO 701 I=1,MS
IF(DZ.kQ.DT(I))GO TO 702
CONTINUL

DZ=DT(I~1)

2C=28

ZCC=258

ZP=ZPP

DO 703 I=1,N

I1=I+1

SR(I)=WR(T)

SL(I1)aWL(I1)

PR(I)=1.,

FL(I1)=1,

CONTINUE

BETURKN

CONTINUE

WRITE(3,776)DZ

VF9.4)
CALL BPREPO
8TOP

END

FUNCTION BPLI(Z,X,Y,N)
DIMENSIOR X(N),Y(N)
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LISTING PROGRAM LICA

3e IF(Z.61.X(1))60 TC3
4. BPLI=Y(1)

5. RETURN

6s 3 CONTINUE

7. DO 1 I=2,N

8. IF(Z-X(I))2,2,1

9. 1 CONTINUE
10, 1-X

M. 2 I1=I-

12. BPLI=Y(11)+(¥(I)~Y(I1))2(2-X(11))/
13, 1 (X(T)-X(I1))
14, RETURN
15. END
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Hpunoxenue 5

3HAUYEHM S COPBIIMOHHBIX BIAXHOCTEN (ITPU TEMIIEPATYPE 20 ©C)
H KO3®O®UIHUEHTOB BJIAT'OITPOBOJHOCTH (ITPH TEMITEPATYPE 15 °C)

1. BeToHs! H PacTBOPHI
1 XenesoGertoH

2 BeroH Ha rpaBuM

3  BeroH Ha KHPIHYHOM
meGHe

4 Kepamauro6beron

Inot-
HOCTS,
Kr/m3

——

Cop6unoHHas BecoBas BIAXHOCTh MaTepHana, %, Npu OTHOCH-

CTPOMTEJIbHbIX MATEPHAJIIOB

TaGnuua 7

TeJILHOH BII2OXHOCTH BO3MlyXa, %

Becopasi BI2XHOCTh
MaTepuana, %

2500

2200

1800

1400

1200

1000

800

10 | 20
0,15 0,3
0,15 0,25
0,15 03
06 1,2
06 1,1
05 1
04 0,7

‘E_IEE_LEE_LZE‘__

30
04 045 0,55 0,7 0,8
03 04 055 07 085
04 05 07 09 1,
1,9 25 3 35 40
1,5 2 25 28 35
13 1,5 1,9 23 30
08 1,0 1,3 1,7 24

' ko3 puIHMeHT BIaro-
NPOBOJHOCTH,
L80 90 | 100 |r/(m-u-%)
09 1,0 1,2 --—2____10__
0,038 0,19
1 1,2 1,4 2  _ 10 _
0,033 0,165
1,3 1,5 1,8 _ 2 10
0,02 0,09
50 7 12 125 _20 _
0,19 0,3
47 68 11 ALs - 20
0,14 0,24
45 65 10 10,5 20
0,11 0,18
33 56 90 95 20



LS1

9s1

r-Coptilmorm».x BECOBaA BJIKHOCTh MaTepuana, %, MpH OTHOCH-

IIpoodoaxenue raba. 7

N® | HaumenoBanue marepuana | Ilnort- BecoBasg BNaxHOCTh
LI uoc-n? TeJIbHON BJIKHOCTH BO3AyXa, % marepHana, %
xrv’ t—rrr T —————————————
Ko3bdHUYEHT Biraro-
10 | 20 J 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | fPORORGSTE
8 KepamauTo-nepnuro- 1200 67 1,2 14 16 21 30 45 63 91 140 _145 20 _
GeTon 011 0,15
9 IInakoGeToH 1400 o5 1,0 1,3 1,5 1,7 1,9 22 26 32 40 _45 20
0,01 0,044
10 Ta3o0- ¥ neHoGeToH 1000 L7 27 34 44 55 68 82 102 13,0 165 _17_ 20
aBTOKJIABHBIMH 0,11 0,13
11 To xe 800 L3 25 29 32 42 55 710 90 11,5 150 155 20
0,078 0,1
12 » 600 1,1 21 25 28 31 37 44 53 80 13,5 _14 20
0,048 0,068
13 » 400 L1 1,8 21 23 25 27 30 36 55 12,5 _13 20
0,025 0,038
14 Ta30- ¥ NEHOCWIHKAT 800 25 34 38 40 44 4,7 53 7,0 11,0 17,0 17,5 20
0125 014
15 To xe 600 1,5 27 30 33 36 43 5 68 10,5 16 _16,5 _ 20 _
0,071 0,08
16 ” 400 1,3 23 2,7 31 34 41 48 65 95 15 _15,5 _20
0,025 0,045
17 Taso3sonoberoH 1000 25 41 46 51 53 55 63 7,7 11,5 17,5 _18 20
0,24 0,27
18 IlemMeHTHO-TIecUaHbI# 1800 05 09 1,1 1,3 1,5 1,8 2,1 2,7 32 4 45  _10_
pactBop 1:4 0,11 0,25
19 CnoxHsit pactBop 1:1:9 1700 s 07 o8 09 10 1,1 1,2 14 1,8 25 3 _10_
0,1 0,32
20 MH3BeCTKOBO-TICCUAHBIH 1600 03 04 05 07 08 1,0 1,3 1,8 25 3,5 4 10
pacrtBop 1:3 0,17 0,48
21 TInuTb M3 runca 1200 o1 015 02 023 03 0,37 044 0,51 06 0,7 075 10 _
0,03 0,4
2. Knpnxunan KaagKa
H O0JIMIOBKA NPHPOAHBIM
KaMHeM
22 Kupnwu MIHHSHbIR 1700 0,01 0,03 0,04 0,05 0,07 01 0,6 024 0,36 055 _1_ 10
0,08 0,25
23 Kuprouy CH/MKatHBIR 1800 01 02 025 03 035 04 045 055 0,7 09 1 10
0,03 0,1
24 HsBecTHAK 2000 0,03 0,05 0,07 0,11 0,13 0,17 02 0,25 035 0,75 08 _ 10
0,0075 0,093
3. lepeBo, H3geHA W3
Hero H APYTHX NMPHPOXHBIX
OPraHHYECKHX MAaTEPHANIOB
25 [IDInutel apeBecHOBONOK- 800 2,1 34 45 55 65 715 93 125 17,5 25 _26_ SO0
HHCTRIS 0,032 0,092



6S1

ITpodoamenue raba. 7

26 IInuTHl HPEBECHOCTpY-
JKEYHEIE

27 [IInure dubponuToBHIe
Ha NOPTIaHAUEMEHRTE

28 ApGonuT Ha NnopTnaHA-
LeMeHTe

29 OnmnkHx gpeBecHble

30 [ILnute! TopdsHsle Ten-
TIOH30NIALHOHHBIE

4, TennoH30MAUHOHHbIE
MATEPHANDL

31 IInuTe MHHEpaNOBaTHbIC
Ha GUTYMHOM CBA3YIOLLEM

32 IInuTel MAHEPAIOBATHBIC
Ha CHHTETHYECKOM CBS-
3youiemM

33 [leHONMOMHCTHPON
(TICB-C)

34 TMlenomnact MOII-3
35 Tlenomnact OPII-1
36 IlenomomuyperaH

37 Ilecox Ons cTpoUTeNb-
HBIX pabor

38 [Ilenocrekno

5. Marepuanbi
0o6nAKL0BOYHbIC

39 JIuctei acGecTolEMEHTHEBIE

MpumevaHn4q:

1. 3HaueHMA copOUMOHHOA BIAKHOCTH NpPH @

Y onpefeNicHbl 3KCTpanonanyen.

Inot- Cop6buponnas BecoBas BIDKHOCTS MaTepHana, %, IpH OTHOCH- BecoBas BIOXHOCTH
H ; TeNbHOH BADKHOCTH BOIAYXA, % marepuana, %
Kr/m -
10| 20| 30| 40| 50 [ 60 | 70 | 80 | 90 [100 |*OdQuuncHr Bnaro-
OBOJIHOCTH,
r/ (m-4-%)
d__ 4 _ _
600 35 42 5 6 1 84 107 13,7 18 24 25 50 _
1,3 2,6
400 1,8 3 4 48 57 66 15 92 150 265 _ 21 S0
0,0029 0,004
600 24 39 46 55 65 76 95 12 155 20 21 50
0,065 0,15
120 6 8 83 87 125 174 21 26 33 43 440 S0
0,002 0,003
200 24 39 46 55 65 16 95 12 155 20 28 50
0,00037 0,00062
300 o1 017 02 025 03 04 055 07 L1 1,9 _ 2 50 _
0,00006 0,0015
100 007 01 015 020 025 03 035 06 08 145 _2 50
0,00001 0,0004
25 02 03 07 1 1,2 14 16 18 2 26 5 __S0_
0,005 0,021
15 09 1,8 25 33 41 S5 6 76 11 17 20 _ _s0__
0,3 0,75
70 2 25 32 36 43 6 1,7 9 15 30 35 _50__
0,002 0,002
40 0,4 0,7 0,8 1 1,3 1,6 2’2 3 3,8 5’5 _._6__. _.s..g__
0,0005 0,0065
1600 0,13 024 032 04 047 056 063 07 081 1,05 _11 _ 10 _
0,01 0,09
400 0,02 0,03 0,004 005 008 011 015 03 1 4 45 50 _
0,00005 0,00065
1800 1,7 22 24 26 36 48 58 17 9,1 14,5 15 20

0,33 045

= 10, 20, 30% Heo6GxomMMBI /IR 3aJaHHA HCXOOMBIX [AHHEIX AJIS PAcYeTOB

2. Mpu BecoBoft BNaXHOCTH MaTepHaNOB MeHslel HIIH paBHO# MaKCHMANBHOMH cop6upMoHHON BIaXHOCTH KO3 GHUHEHT Bnaro-
NpOBOOHOCTH MPHHUMAETCA PaBHBLIM HYJHO.
3. B CBA3H C MCNONL3OBAHHEM MECTHBIX MATEpHANIOB, pacllIHpeHHeM CHIpheBOR Ga3bl # CoBepIIEHCTBOBAHHEM TEXHONQTHH H3ro-
TOBJIEHHA CTPOHUTE/IEHBIX MATEPHATIOB NPHBeEeHHbIE BIAKHOCTHEIC XaDAKTEPHCTHKH MOFYT CYIIECTBEHHO KoneGatscs. H3oTepMm

copbuun MaTepHalioB clieayer orpenenats nmo FOCT 2481681,

4. Mlannas tabnuua sBnsercs oGobilieHHeM AHHBIX, HONMyUYeHHbIX K.O. GoKUHLIM, A.Y. BpaHuyKoM # APYTHMH HCCTlefoBaTeNs-
MH, 2 TaKXe aBTopamu HacTosiero PykosopcTsa.



Tpunoxcenue 6

3HAYEHHW A CPEJHECYTOYHAIX CKOPOCTEH
KAITWUIAPHOTI'O BCACBIBAHHUSA CTPOUTEJIBHBX

MATEPHAJIOB
Tabnuna 8
HanMeHoBaHHEe MaTepHaa [lnotgocts, CpemrecyTounas
2 KT/M CKOPOCTDb KallHI-
JIAPHOTO BCACHI-
panus C 109,
cM/MuH
BeToH Taxenbit 2400 0,24
KepamauroGeTon 1 000 0,8
IlInakoGeTox 1400 0,24
ITenoGetoH 800 1,5
Menocunukar 700 2,5
lazocwmkar 1200 0,65
lllyHrusnTOra’zo6eroH 1200 0,44
IlemenTHO-Tecuanbitt pacTeop 1:3 1 800 1,25
CnoxHzt pactsop 1:1:9 1 700 3
IInuTHI H3 rHNCA 1200 5,8
Kupinu rIMHSHBI 1700 4,3
Kupimu cunukaTHLIR 1 800 1
e A 600 033
HpeBECHOCTpYXeuHhle 3
IInurhl GHGpONHTOBHIE Ha 400 2,4
LeMeHTe
IInuTe! TOpdsHbIE TEMNOUIONA- 200 0,18
UHOHHEIe
IIn¥THl MUHepaIOBaTHbIe HA 300 0,08
GHTYMHOM CBA3YIOLIEM
MHHepaoBaTHLIE Ha 300 0,027
CHHTETHYECKOM CBA3YIOLIEM
Newononucrupon (TICB-C) 20 0,013
Menonnact MPI1-3 15 0,076
Ienonomyperan 50 0,0073
HepnuronnacrberoH 120 0,013
AcGBecTouement 1 800 0,12

I ppmeuanne JlaHHad TaGiMUA COCTABNEH IO PE3yTBTATAM ONBITHRIX
NaHHBIX, nmomyueHHbIX P.E. Bpununrom W mpyrumu Hccneposatensmu Ge3

0600611EeHHA ITHX TaHHLIX.

Ilpunoxenue 7

COIMPOTHUBJIEHH A ITA POTTPOHULIAHHIO JIMCTOBbBIX
MATEPHAJIOB U TOHKHX CJIIOEB

TMMAPOHU3OJTALIAA
TabGnuua 9

T Tomupina cnost, | ConpoTHBIEHHe

Marepuan MM NapoNpOHHLAHHIO,

M2.4.pM pm.C.
Rp= 5

BpH3on Ha ropsucl GuTyMHOHA - 40
M2CTHKE
Waon Ha ropsueft GuTyMHOM - 40
MACTHKe
Jlucrsl acGecToltleMeHTHbIE 8 2
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Ipoooaxenue Tabn. 9

MatepHan TonumHa cios, ConpoTusnenue
MM n MIAHHIO,
P, Cm.
n®
JIxcthl runicoBRIe OGLUMBOMHBIE 10 ' 0,9
(cyxast WITyKaTypKa)
JIHCTH mpeBecHOBOJIOKHHCThIE 10 0,8
XECTKHE
JIucThl ApeBECHOBONTOKHHUCTRIE 10 0,4
MATKHe
Oxpacka ropsuuM GUTyMOM 33 1 pas 2 2
Oxpacka ropaunM GuTymMom 3a 4 3,6
2 pa3a
Oxpacka MacnsiHas 3a 2 pasa c mpea- — 4,8
BapHTCJILHON LUMATIIEBKOR #
TPYHTOBKOMH
Okpacka NOIMBHHHIXIIOPUOHEIM - 29
71aKOM 3a 2 pa3s
Oxpacka XJI0pKayuy KOBBIM JIAKOM - 26
3a iBa pa3a
Oxpacka 3ManeBoft KpacKoit - 3,6
[lepraMuH KpOBeJIBHEIH 0,4 2,5
IlneHKa NOMHITHIIEHOBAA 0,13 24
Inexxa nonusTHIEHOBAR 0,16 5S
IIneHxa NoMM3THIEHOBAN 0,2 100
TInuTKa Kepamuyeckad “Gpexums” 1 5,1
Ha PacTBOpe
IInMTKa KepaMHYecKas riasypopaHHas 12 7,2
[InuTKa CTeKNIAHHAA 10 11,6
MNoxpuiTHe 6HTYMHO-KYyKepcOnbHOM 1 4,8
MacTHKoft 3a 1 pa3
TMokphiTHe 6HTYMHO-KYKEpCOJBbHO’ 2 8,1
MacTHKoft 3a 2 pa3a
MMokpuiTHe GHTYMHO-NATEKCHOKYKEp- — 19,2
conmbHO# MacTHKO# 3a 2 pasa
HoxpbiTHe H30NMBHOR MacTHKOM 33 2 4,5
2 pasa
MNoxpuiTHe B IBa CNIOA NepraMHHa H 10 18,6
cnoit pyGeponna Ha OUTYMHO#t MacTHke
IokpuiTHe B TpH cIof pyGeponaa Ha 31
GuTyMHOR MacTHKe
PyGepoun | 8,3
Py6Gepoun HaksieeHHbIR Ha GUTYMHO-  — 13,1
KYKEpCONBHOR MacTHKe
PyGepoun, HaiUleeHHEIH Ha GUTYMHO- — 16,4
KYKEPCOJIBHOH MaCTHKE H MOKPHITHI
CBepXy 3TOH XKe MacTHKo# (A
Hakfef KM TeNION30NAUHOHHBIX Ma-
TepHAJIOB)
PyGeponn, HaKJICHHLIft Ha ropmuemM - 10,3
Gutyme
Py6Gepoun, HaKIeeHHLI! HA ropAUYeM - 12,3
GuTyMe H MOKPLITHIA cBEpXY OGHTYMom
(N HakNefKH TEIIOH3OJIAHOHHAIX
MATEPHAJIOB)
Tone KpoBenBHBIH 2 3
QaHepa KJiceHas TpexcinoftHas 3 1,7
®onsron3on Ha GHTYMHOM MacTHKe 2 100
Imans xsopcy nbpONOIHITHIIEH C - 17

NIpeABapUTE/ILHOR IPYHTOBKOR
TeM Xe Jlakom (3a 2 pa3a)
To xe, 32 4 pa3a - 22
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Tabnuma 11
U3IMEHEHUWE BECOBOM BITAXHOCTU MATEPHAJIOB B PACYETHBIX IJIOCKOCT X
KOHCTPYKUUH ITPHMEPA A PA3]l. 13 3A ABA ITOIA SKCIUTY ATALIUU

Bpemn,cyT Pacnpeaenenmne BnaxHOCTH NO PECHETHLIM NAOCKGCTAM
tgoC @g . % T t1%c @Y, %
112 T 3 1 a s | 6
Nene3zobeToH MunepanvHan Bata
0 10 75 1 1 1 1,1 1.1 1.1 1.1 -9,2 86
1-#4roa
30 10 75 0.9 0,7 0,4 0,2 0.3 0,5 12 -1 84
60 10 75 09 0,7 0.5 0,3 0,4 0.6 17 -6 80
90 10 75 0,8 0,9 1.1 1,56 1.6 1.6 10,8 13 27
120 10 75 0,8 1.1 1.5 2,3 0,6 04 0,2 26 17
160 12 75 0,8 0.8 0.8 0,6 0.3 0,2 0,2 36 17
180 18,4 75 0,7 0,7 0,7 05 0,3 0,2 0,2 40 17
210 16,4 75 0,8 0.8 0.8 0,5 0,3 0,2 0,2 40 23
240 10 75 0,8 0.8 0.8 0,6 0.3 0,2 0,2 28 33
270 10 75 08 08 0,8 0,5 0,4 0,4 2,3 15 44
300 10 75 09 0.8 0,7 0.4 0,5 0,6 09 4 57
330 10 75 09 0,8 0.6 0,3 0,4 0,6 4,1 -4 88
360 10 75 09 0,7 0,5 0,3 0,3 0,6 9,8 —9,2 86
2-hroa
30 10 75 0,9 0,7 04 0,2 0,3 0,5 159 -1 84
60 10 75 0,9 0,7 0,5 0,3 04 0.6 20,9 —6 80
90 10 75 0.8 0,9 11 15 1.5 1.6 14,6 13 27
120 10 75 0,8 1.5 1.7 2,6 0,6 0,4 0,2 26 17
150 12 75 0,8 0.9 0,9 0,7 0,3 0,2 0,2 36 17
180 18,4 75 0,7 0,8 0,7 0,5 0.3 0,2 0,2 40 17
210 16,4 75 0,8 0.8 0.8 0.5 0,3 0,2 0,2 40 23
240 10 75 0,8 0.8 0,8 0,6 0,3 0,2 0,2 28 33
270 10 75 0,8 0.8 08 0,5 0,4 04 0,3 15 44
300 10 75 0,9 0.8 0,7 0.4 0,5 0,6 09 4 57
330 10 75 09 0,8 0,6 0,3 0,4 0,6 4,1 —4 88
360 10 75 0,9 0,7 0,5 0.3 0,3 0,6 9,8 -9,2 86
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Ta6bnuua 12
H3MEHEHHWE BECOBOW BJIAXHOCTHU MATEPHAJIOB B PACYETHBIX IJIOCKOCT AX
KOHCTPYKUHH ITPUMEPA B PA3II. 13 3A JIBA I'OIIA 3KCIUTYATALIMHU

Bpemn, cyT PacnpeaeneHne BNaxHOCTU NO PacYETHLIM NNOCKOCTAM t %"5 en
tg,oC P8 . % oc @) ,%
1 1 2 ] 3 ] a | s ] &
Xeneso6eToH MunepanbHan BaTta
] 10 75 1 1 1 11 11 11 11 -9,2 86
14 roa
30 10 75 0,9 0,8 0,7 0,2 0,3 0,4 7.6 -1 84
60 10 75 0,9 0,8 0,7 0,3 0,3 0,5 9,8 -6 80
90 10 75 0,8 ,9 0,9 1.8 1,6 1.7 39 13 27
120 10 75 0,8 0,9 0.9 3.7 0,7 0.4 0,2 26 17
150 12 75 0,8 0,8 0,8 u7 0,3 0,2 0,2 36 17
180 18,4 75 0,7 0,8 0,7 0.4 0,3 0,2 0,2 40 17
210 16,4 75 0,8 0,8 0,8 0,6 0,3 0,2 0,2 40 23
240 10 75 0,8 0,8 0,8 0,7 0,4 0,3 0,2 28 33
270 10 75 0,8 0,8 0,8 0,5 0,4 0,3 0,3 15 44
300 10 75 09 0,8 0,8 0.4 ,4 0,5 0,7 4 57
330 10 75 0,9 0,8 0,8 0.3 0,4 0,6 2 —4 88
360 10 75 0,9 0,8 0,7 0,2 0,3 05 4,8 -9,2 86
2-hroa
30 10 75 0,9 0,8 0,7 0.2 0.3 04 7.6 -11 84
60 10 75 0,9 0,8 0,7 0,3 0,3 0,5 9,8 —6 80
90 10 75 0.8 0,9 09 1,8 1,6 1,7 3.9 13 27
120 10 75 0,8 0,9 0,9 38 0,7 0,4 0,2 26 17
150 12 75 0,8 0,8 0.8 0,7 03 0,2 0,2 36 17
180 184 75 0,7 0,8 0,7 0,4 0,3 0,2 0,2 40 17
210 16,4 75 0,8 0,8 0,8 0,6 0,3 0,2 0,2 40 23
240 10 75 0,8 0,8 0,8 0,7 0,4 0,3 0,2 28 33
270 10 75 0,8 0,8 0.8 0,5 04 0,3 0,3 15 44
300 10 75 0,9 0,8 0,8 04 04 0,5 0,7 4 57
330 10 75 09 0,8 0,8 0,3 04 0,6 2 —4 88
360 10 75 0,9 0,8 0,7 0,2 0, 0,5 4,8 -9,2 86



Ta6nuua 13

M3MEHEHHME CPEJHEN BECOBOW BJIAXHOCTH MATEPHAJIOB
KOHCTPYKUMA NIPUMEPA 6.5 3A JIBA TOIIA SKCIUTYATALIMH

CpeaHAR BeCOBAA BNAXHOCTH
Bpewmn, E———-*———~|—< ————————
cyT OH(R’DVKUMH OHCEpyKLmn tz"’,’ ?zc{’
o wene3o- muHed xxene- | MuHe- oc %
t8, Cl 98.% 6eToH |panb- [306e- | pane-
HaR  [TOH Han
Bava Bara
0 10 75 1 11 1 1.1 -9,2 86

1#roa

30 10 75 0,7 2,7 08 1.8 -11 84

60 10 75 0,7 38 08 2,3 -6 80

90 10 75 0,9 34 09 2.1 13 27
120 10 75 11 07 09 0,9 26 17
150 12 75 0.8 03 08 0,3 36 17
180 18,4 75 0,7 03 0,7 0,2 40 17
210 16,4 75 0,8 g3 08 0.3 40 23
240 10 75 08 03 0.8 0,3 28 3
270 10 75 0,8 04 08 0,4 15 44
300 10 75 0.8 06 08 0,5 4 57
330 10 75 0.8 1.2 08 0,8 -4 88
360 10 75 0,7 23 08 1.2 -9,2 86
2-hroa

30 10 75 0,7 36 08 1.8 -1 84

60 10 75 0,7 45 08 2,3 —6 80

90 10 75 0.9 4,1 0,9 21 13 27
120 10 75 1,4 08 09 0.9 26 17
150 12 75 0.8 03 08 0,3 36 17
180 18,4 75 0,7 03 0,7 0,2 40 17
210 16,4 75 0.8 03 08 0.3 40 23
240 10 75 0.8 03 08 0,3 28 33
270 10 75 08 04 08 0,4 15 44
300 10 75 0,8 06 08 0,5 4 57
330 10 75 0,8 1,2 08 0,8 -4 88
360 10 75 0,7 23 08 1,2 -9,2 86
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