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2. Determination of thermal stresses and deformations in bridge structures

Pedepar:

1. luceprauisa nprucBa4YeHa po3B'43aHHIO aKTyaJbHOI HAyKOBO-TIPAKTUYHOI 3a/1a4i BUSHAYEHHS TEMIIEPATYPHUX
HaIpyXeHb Ta Jedopmaliiil 3a1i3060€TOHHUX, METAJIEBUX Ta CTajle3ali300eTOHHUX IIPOrOHOBUX OYI0B 3aJli3HUYHUX
Ta aBTOJLOPO’KHUX MOCTIB, 5IKi 3a3HAIOTh [iii 3MIHHUX TeMIIEpaTypPHUX Ne€penajiB HaBKOJIMIIHbBOTO CEPENOBUILA.
HaBezneHo pe3ysbTaTy €KCIIEPUMEHTAILHYX BUMIPIOBAHb PO3IIOAiNTY TEMIIEPATYP HAa MOBEPXHSX 3aJ1i300€TOHHUX
6aJIoK 3aJ1i3HUYHOTO MOCTA Ta aBTOJIOPOKHBOTO LJISIXOIIPOBOY, CTae3as1i300€TOHHUX Ta MeTaJIeBUX 6askax
3aJIi3HUYHUX MOCTIB. 3aIIPOIIOHOBAHO MOZEJIi 151 iIHKEHEPHOI OL[iHKY PiBHS TEMIIEPATYPHUX HAIIPYKEHb Ta
Iedopmalniil 6aKOBUX MOCTOBUX KOHCTPYKIiH, sIKi BAHMKAIOTh IIPY 3MiHHUX TEMIIEPATyPHUX I€penanax
HaBKOJIMIIHBOTO CepeloBUIA. HaBeeHO pe3yIbTaTh YMCIIOBUX PO3PAXYHKIB TEMIIEPATYPHUX HAIPY>KEHb Ta

nedopmariiii METOJIOM CKiHYEHHUX €JIEMEHTIB Ta 32 JOIIOMOr0I0 TeoPii TepMONpy>KHOCTI. ONIMCaHO METOAUYHE



3a6e31eyeHHs Ta pO3pO06JIEHO NPUCTPIil AJ151 BUMIPIOBAHHS TeMIIEpATyPHUX HAIPY>XeHb Ta JedopMaliiil 6an1ok
IIPOrOHOBUX OyZ10B MOCTIB. TaKOX 3aIIPOIIOHOBAHO CIIOCIO /1711 BUBHAYEHHS TEMIIEPATyPHUX HANPYXEHb [IPU
3MiHHUX TeMIlepaTypax HaBKOJIMIIHBOIO cepeoBulla. Po3pobsieHo HayKOBO-TIPAaKTUYHI peKoMeHallii 3
BM3HAUEHHS TEMIIEPATyPHUX HANPY>KeHb Ta AedopMaliil y 6ajKax IPOroHOBUX OyA0B MOCTIB, 3aIPOIIOHOBAHO
BEJIMYMHU TEMIIEPATYPHUX I'PAJli€HTIB y BEPTUKAJIbHOMY HalPSMi Ta TOPU3OHTAJILHOMY Ilepepisi 6a0K IPOroHOBUX
OyzoB MOCTiB. Po3paxoBaHO eKOHOMIYHY e(DeKTHBHICTb Ta TEPMiH OKYITHOCTI po3p006JIeHOr0 IIPUCTPOIO, SIKUL

IIpPU3HAYEHUH 17151 BU3HAUEHHS TEMIIEPAaTypHUX HaNPy>KeHb i fedopmaliiil 6a0K IPOroHOBUX OyI0B MOCTIB.

2. The dissertation is devoted to the solution of actual scientific and practical problem of determining the thermal
stresses and deformations of concrete, metal and composite spans of railway and road bridges that are sustained
to the action of variable temperature extremes of the environment. The results of experimental measurements of
temperature distribution on the surface of reinforced concrete beams of railway bridge and road overpass,
composite and metal beams and railway bridges.The models for engineering evaluation of thermal stresses and
strain beam bridge structures that occur at variable temperature changes of the environment are offered. Here are
the results of numerical calculations of thermal stresses and deformations by finite element method and by using
thermo elasticity theory.The methodological support is described and the device for measurement of the
temperature stresses and deformations of beams spans of bridges is developed. Also the method for determining
thermal stresses in variable ambient temperatures is proposed.The scientific and practical recommendations for
determining thermal stresses and strains in span beams of bridges are developed, temperature gradients in the
vertical direction and the horizontal cross-section of span beams of bridges are proposed.The estimation of
economic efficiency and the payback period for a new device for determining thermal stresses and deformations
of span beam structures of bridges is conducted.
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