AHOTAIIS

B naniii nunioMHid poOOTI MPOBOAUTHCS JOCII/DKEHHS TeMIIepaTypHHUX
Hanpy>XKeHb Ta Aedopmarliiii crage0eTOHHUX MOCTIB.

OO6csar aumioMHoi pobotu — 127 CTOPiHKH, KIJIBKICTh PUCYHKIB — 51, TaOIHITh
— 10, mxepen 3a epeIikoM MoCUiIaHb — 68.

AKTyasnbHicTb TeMH. OCTaHHIM YacoM KUIBKICTh IPOTOHOBUX OYyJI0B
MOCTOBHX KOHCTPYKIIIM, sIKI MaiOTh CEpHO3HI MNpodIeMH 13 TpIlIMHAMH, BCE
30umbIIyeThes. Cepel TOTEHIIMHMX TMPUYMH TMOSBUM TaKUX TPIIMH MOTPiOHO
BIJI3HAUUTH TEMIEepaTypHi HampykeHHs. TomMy mOTpiOHO MPOBECTH IOCHIIKEHHS 3
METOI0 BCTAHOBJICHHS XapakTepy TEPMOHAIPYKEHOTO CTaHy MPOTOHOBUX OYI0B
MOCTIB, K1 Tepe0yBarOTh MiJ JI€K0 JOOOBUX, CE30HHUX UM PIYHUX TeMIEepaTypHUX
Nepena/iiB HaBKOJIMIIHBOIO CEPEIOBUILA.

Meta po6oTn. MeToro Maricrepcbkoi poOOTH € MPOBECTH €KCIEPUMEHTAIbHI
BUMIPIOBAHHS pO3MOJAUTY TeMIepaTyp Ha TMOBEPXHAX CTaleOCTOHHUX OalloK
IPOTOHOBUX OYJTOB MOCTIB Ta MPOBECTH YHCEIBHUN PO3PAXYHOK TeMIIepaTypHHUX
HaIpYy>KEHb Ta AePOopMalliii METOJOM CKIHYEHHUX E€JIEMEHTIB.

3aBaaHHs podoTH:

- MPOaHANI3yBaTH OCOOJMBOCTI BIUIUBY TPAJI€EHTIB TEMIIEpaTyp Ha

MOCTOB1 KOHCTPYKIIi1 Y pi3HHI yac 400U Ta y Pi3HI MOPHU POKY;

- MPOBECTH E€KCMEPUMEHTAIbHI BUMIPIOBAHHS PO3MOJILIY TEMIIepaTyp Ha
MOBEPXHAX CTaneO0eTOHHUX 0aJOK MPOrOHOBUX OYJI0OB MOCTIB;

- NPOBECTH YHCENbHUN pO3PaxyHOK TEMIIEpaTypHUX HaIlpYXeHb Ta
nedopmMalriit 610K MPOroHOBUX OYI0B MOCTIB METOJAOM CKIHUCHHHUX €JICMECHTIB.

O0’exT npocaimxenns. TepMoHanpy>KeHHl CTaH CTaleOETOHHUX Oanok
IPOrOHOBUX OYJIOB MOCTIB.

Ipenmer pocaipkenns. CtaneGeTOHHI OaKi MPOTOHOBUX Oy10B MOCTIB.

Metoau aociimkenHs. s mociipKeHHS TEeMIIEpPaTypHUX HaAMpyXeHb Ta
nedopMmalriii 3aCToCOBaHO: METOJ| CKIHUYEHHUX elleMeHTIB. Ilig Jac ekcrepuMeHTIB
BUKOPUCTAHO CY4YaCHE BHUMIpIOBaJIbHE OOJIafHaHHA: TeroBizop Testo 875-1,
nipometrp HT-822, enexrponnuit repmometp mozeni 1508.

HaykoBa HOBHM3HA oJiep:KAHUX Pe3yJIbTATIiB:

1. Brnepuie excrnepuMEHTalIbHO JOCHIPKEHO PO3MOJALT TeMIlepaTyp Ha

MOBEPXHSIX CTaIe0ETOHHUX 0aI0K MPOTOHOBUX OyI0B MOCTIB.



2. OtpumaHO TeMIlepaTypHi TpaJi€eHTH Yy TIONEepeYHOMY Iepepi3i Ta
BEPTUKAIBHOMY HAmpsIMi JIsl CTaIeO0ETOHHUX OalOK MPOrOHOBUX OYJ0B MOCTIB MpHU
PO3paxyHKY iX Ha TEMIEPATYpHI KJIIIMAaTU4HI BIJIUBU.

3. BcranoBneHo, 1m0 Temmneparypa y BEpTUKAJIbHOMY HampsiMi CTaleOeTOHHUX
0anoK MpPOroOHOBUX OYy/IOB MOCTIB PO3MOAUIAETHCS HEPIBHOMIPHO. MiXK MeTaneBoio
0aJIKOI0 Ta 3a11300€TOHHOIO IIJIUTOI0 CTAaIeOETOHHOTO MOCTA PI3HMII TEMIIEPaTyp Y
TEIIUH Tepiof] poKy cTaHoBUTH +15 °C, a 'y xomogawmii — -8 °C.

4. llpoBeneHO YHCEIbHUI pPO3PaxyHOK TEMIIEpaTypHUX HalpyXeHb Ta
nedopmarllii  METOJIOM CKIHYEHHUX €JIEMEHTIB Yy NpPOrpaMHOMYy Komiuiekcl NX
NASTRAN.

Kirouosi crnoBa.

IIpakTHYHe 3HAYEHHS OJIeP:KAHUX pe3yJIbTaTiB:

1. Pe3ynbTratu eKCHEpUMEHTAIbHUX BUMIPIOBaHb PO3INOALTY TEMIEpaTypu Ha
NOBEpXHIX OaloK MPOroHOBUX OyA0B MOCTIB MOKHa BHUKOPHCTOBYBaTH IpHU
pPO3paxyHKy MOCTOBHMX KOHCTPYKIIIM Ha 10 TEMIEPATypHUX KIIMATUYHHUX BIUIMBIB.

2. Poszpobnena wmeTonuMka 1HXEHEPHOI OIIHKKH PIBHA TEeMIEPaTypHHUX
HaIpYy>K€Hb BHACIIJIOK KOJUBAaHHA JOOOBHMX, CE30HHUX Ta PIYHUX TEMIIEpaTyp
HaBKOJMIIHROTO  CEpElOBHUINA, MOXe OyTH  BHUKOpHUCTaHAa  IHXKEHEpaMu
MOCTOBUIPOOYBHUX CTaHIM YKp3adi3HUIN, MPOCKTHO-KOMITOPUCHUX BLIAUIIB Ta
JIE€p’KaBHUM areHTCTBOM aBTOMOOUIBHUX JopIr YKpainu (YKpaBTOAOD).

3. Pesynbrati poOOTHM BUKOPHUCTaH1 JUIsl MPOBEJAEHHS MPAKTUYHUX POOIT 3
TUCHUIUTIHU «byzoBa Ta eKcrulyaTalis IITYy4HUX cropyn» Ha kadenpi «Pyxomuid
cknang 1 komis» — JIbBiBchkoi (umii  J[HINpONMETPOBCHKOrO  HAI[IOHAJIBHOTO
YHIBEPCUTETY 3aJII3HUYHOTO TPAHCIIOPTY iMEeHi akagemika B. JlazapsHa.

Anpo0auis pe3yJbTaTiB MaricTepcbKoi podoTH.

OcHOBHI pe3ynbTaTu JOCHiIKeHb jgomnoBiganucs Ha: |l MibkuapoaHii
koH(pepeHtii Moroaux ydeHux ta crynentiB (Tepuominb, 2014).

Ily6aikamii. PesynpraTu Oynu onmy01iKoBaH1 Ha JaH1N KOH(EpeHIi.

KirouoBi cioBa. TemnepaTypHi HampyXeHHS Ta Aedopmarliii, craaeOeToHHI

MOCTH, TPIIIUHU, OAJIKH, 3aJ11300€TOHHI TUTUTH.



Annotation
In this thesis work conducted studies of temperature stresses and strains of
steel concrete bridges.
The scope of the thesis - 123 pages, number of figures — 51, tables — 10,
sources for a list of references - 68.

Relevance of the topic. Recently, the number of spans bridge structures that
have serious problems with cracks, is increasing. Potential causes of such cracks
should be noted temperature stress. Therefore it is necessary to conduct a study to
determine the nature of the state thermostressed spans of bridges that are under daily,
seasonal or annual changes in ambient temperature.

The purpose and objectives of the study. The purpose of the master's work is
to conduct experimental measurement of temperature distribution on the surface of
steel concrete beam bridge spans and conduct numerical calculation of temperature
stresses and deformations by finite element method.

Tasks:

- analyze the peculiarities of temperature gradients in bridge construction in
different times of day and in different seasons;

- to conduct experimental measurement of temperature distribution on the
surface of steel concrete beam spans of bridges;

- to conduct numerical calculation of temperature stresses and strains beam
spans of bridges finite element method.

The object of the study. Thermostressed state steel concrete beam bridge
spans.

Subject of the study. Steel concrete beam bridge spans.

Methods of the study. To investigate the thermal stresses and strains used:
finite element method. During the experiments used modern measuring equipment,
thermal imager Testo 875-1, pyrometer HT-822 model 1508 electronic thermometer.

Scientific novelty:

1. For the first time investigated the temperature distribution on the surface of
steel concrete beam bridge spans.

2. The temperature gradients in cross-section and vertically for steel concrete
beam bridge spans the calculation of temperature on climatic influences.

3. It is established that the temperature in the vertical direction of steel concrete
beam spans of bridges is uneven. Between the metal beams and concrete plate steel
concrete bridge temperature difference in the warm season is 15 ° C and the cold - -8
°C.

4. The numerical calculation of temperature stresses and strains in the finite
element method software system NX NASTRAN.



The practical significance of the results:

1. The results of experimental measurements of temperature distribution on the
surface of the beams spans of bridges can be used in the calculation of bridge
structures on climatic effect of temperature influences.

2. The method of engineering evaluation of thermal stress due to fluctuations in
daily, seasonal and annual temperature environment can be used mostovyprobuvnyh
stations Railways engineers, project-estimating departments and the State Agency for
Roads of Ukraine (Ukravtodor).

3. The results used for practical work on the subject "The structure and
operation of artificial structures” in the department "rolling stock and track” - Lviv
branch of Dnipropetrovsk National University of Railway Transport named after
Academician V. Lazaryan.

Approbation of the results of the thesis. The main research results were

presented at: I11 International Conference of Young Scientists and Students (Ternopil,
2014).

Publications. The results were published in this conference.

Key words. Temperature stress and deformation, steel concrete bridges,

cracks, beams, concrete plate.



