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2. Improving of calculation methods of steel-liner reinforced concrete high-pressure penstocks of HPP and PSP
taking into account temperature effects

Pedepar:

1. Inceprarnifina po60Ta IpUCBsIYeHa BIOCKOHAJIEHHIO METO/iB PO3PaxyHKY HAIIPY>KEHOr'o CTaHy Ta MilJHOCTi
BHCOKOHAIIipHUX CTaJ1e3aj1i306€TOHHMX BOJOBOIB B €KCIIyaTaliliHMI NIepiof] 3 ypaxyBaHHSIM TEMIIEPATyPHUX
BIUJIMBIB B I€TEPMiHiICTUYHIl IOCTAHOBLi, a TAKOXX PO3POOLi METOIMKY iMOBIPHICHUX PO3PaxXyHKiB BOLOBO/IB B
paMKax Teopii HaZitHOCTi CKJIAHUX TEXHIYHUX CUCTEM. [I719 BUBHAUYEHHS TEPMIYHOTO PEKUMY BOJOBO/IB B
€KCIIIyaTaliliHu [1epiof] 3aIIpONIOHOBaHI METOIMKHY, SIKi 3aCHOBaHi Ha YACEJILHOMY PillleHH] 3a7a4i
TEIIONPOBIIHOCTI, @ TAKOXK HA aHAJITUYHUX PILIEHHIX CTAallilOHAPHOI Ta HECTAL,i0HAPHOI OJHOBUMIPHUX 33734
TEIJIONPOBIIHOCTI [ OAHOPIZHOTO KiJIbI, SIKe MOJEJIOE NePepi3 cTane3aniso6eTOHHOTO BOAOBOY. 3a

pe3yabTaTaMy IIPOBENEHNX ILOC]’Ii,IL)KeHb 3aIIpOIIOHOBAHO ,ILBi METOAVKH BU3HAYEHHA HAIIPY>KEHOI'O CTaHY



CTase3ani300€TOHHMX BOJOBOIB Ha BHYTPIIIHIN TUCK BOAU 3 yPaxyBaHHSIM TEMIIEPATyPHUX BILIUBIB B
eKcIulyaTaniiiHuil nepion. [lepia Ha OCHOBI pilleHHs ABOBUMIPHOI 3a7ja4i MeXaHiK1 TBepaoro AedOpMOBaHOro Tisia
METOZOM KiHIIEBUX €JIEMEHTIB. [Ipyra iHKeHepHa METOIMKA PO3PAXYHKY HAIIPY’KEHOI'0 CTaHy BUCOKOHAIIIDHOTO
CTas1e3as1i306€ TOHHOTO BOJOBOAY 3 OAHOPSIAHUM i IBOPSIAHUM apMYBaHHSIM Ha OCHOBI OTPMMAHUX MaTeMaTUYHUX
3aj1e;KHOCTeN. B paMKax Teopii HaAiTHOCTI 3alpONOHOBaHa METOMKA iIMOBIPHICHUX PO3paxyHKiB HAJiMHOCTI Ta
0e3IeKy BUCOKOHAMIPHUX CTale3ai300eTOHHUX BOJOBOIIB 32 YMOBOIO MilIHOCTI HECYy4YUX eJIeMeHTIB (cTaseBoi
000JI0HKH, BHYTPIlIHbO] i 30BHIIHBOI KislbLieBOi apmaTypu). ['any3p - 6yIiBHALITBO.

2. Dissertation is devoted to improving calculating methods of the stress state and strength of steel-liner
reinforced concrete high-pressure penstocks in the operational period, taking into account the influence of
temperature effects in a deterministic formulation, as well as the development of probabilistic methods of
calculations of penstocks within reliability theory of complex technical systems. Techniques based on numerical
solution of heat conduction problem, as well as analytic solutions of one-dimensional steady and unsteady heat
conduction problems for a uniform ring, simulating cross-section of the composite conduit to determine the
thermal regime of the penstocks in the operational period are proposed. Two methods for determining of stressed
state of steel-liner reinforced concrete penstocks to the internal pressure of the water, taking into account
temperature effects in the operational period are proposed. First is based on the solution of the plane problem of
mechanics of deformable body using finite element method. Second is engineering method of calculating the
strained state of the high-pressure penstocks with single and double reinforcement on the basis of the
mathematical relationships. The technique of probabilistic calculation of reliability and safety of high-pressure
steel-liner reinforced concrete penstocks on the assumption of the strength of the bearing elements (steel shell,
the inner and outer ring reinforcement) is proposed as part of the reliability theory. Branch - construction.
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