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JUTEpaType ¥ TOJIYYCHHBIMH IIOCPEACTBOM CIUIAifH-anmpokcuManun [3, 4].
HccenenoBan 3 (exT rpaHUYHBIX YCIOBHH Ha Kpasx BbIpe3a U BHEIIHEM KOHTYpE
Ha JMHAMHYECKUE XapaKTEPUCTUKU MHOTOCJIOWHBIX 000JIOYEK.
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APPENDIX OF THE METHOD OF R-FUNCTIONS TO THE SOLUTION
OF THE PROBLEMS ON GEOMETRICALLY NONLINEAR
OSCILLATIONS OF MULTI-LAYER SHELLS OF THE COMPLEX
FORM IN THE PLAN

In this paper, a research method of the free geometrically nonlinear vibration of laminated shallow
shells with cutouts is proposed. The mathematical statement of the problem is carried out in the
framework of refined shallow shell theory of the first order. This theory allows taking shear
deformation in account. The proposed method is based on R-functions theory and variational methods.
Backbone curves are presented for shells with holes. To prove reliability of obtained results their
comparison with already known ones is carried out along with two types of approximation: polynomial
and spline-approximation. New results are obtained and effect of boundary conditions on internal and
external contours are investigated.

VIK 624.012

JOCIIJKEHHA 3ANI30BETOHHUX KOCTPYKIIIA ITPU
EKCIIEPTU3I IIOXKEX

Otpoun 10.A., K.T.H., 101., OcTpoBepx O.0., K.NeA.H, 10,
HVYILI3 Ykpainu, M. Xapkis

TouHe BCTAHOBJICHHS NMPHUYMH MOXKEXK Ta IXHIM MOrIMONEHUI aHaNi3 MaloTh
Ba)KJIMBE 3HAUCHHS B OpraHizamii poOboTH 3 mornepekeHHs MOKeX Ta Y BUPIIICHH]
MUTaHb PO HASBHICTh YM BIJICYTHICTH CKJIQIy 3JI04YMHY. JloCTOBipHE BH3HAuCHHS
MIPUYMHY TI0KEXKI MOJMJIMBO TUTBKM IPHU BCTAHOBJICHHI OcepenKy i1 BUHUKHEHHS,
o sABIIE COOOI0 CKIAAHY 3amady. AHaNi3 JiTepaTypHUX NAHUX IOKa3aB, IO B
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JaHWH dYac A eKCHepTHOTO MOCTIKEHHS OyIiBEeNbHUX KOHCTPYKIUH micis
MMOKEeX1 3aCTOCOBYIOTBCS, B OCHOBHOMY, JaboparopHi wmeromm: I4 -
CIICKTPOCKOIIisl, PCHTTCHIBCHKUN aHaui3, TepMiunuil anami3. Lli MeTomm MaroTh
BUCOKY I1H(OPMATHUBHICTH, ajie, MOPSAI 3 IKUM, 1 JOCHUTH ICTOTHI HEIOJIKH, SKi
NOB'S3aHI 3 BHCOKOIO BapTICTIO YCTaTKyBaHHS, TPUBAJICTIO 1 TPYAOMICTKICTIO
miaroryBanHsi mpo6 B naboparopuux ymoBax [1, 2, 3]. Ha ceorommi mis
BU3HAYECHHS OCEPEJKOBUX O3HAK IIOKE)K Ta BCTAHOBJIEHHS NPUYUH IXHBOTO
BUHWKHEHHS IIMPOKOTO  3acTOCYyBaHHA HaOynmu  (i3MKO-XiMi4HI ~ MeToan
JIOCIiKeHsb [ 1, 2].

Buxonsun 3 BHIUEBHKIAJICHOTO, AaKTyabHAM 3aBIAHHAM 3aJUINA€THCS
po3poOka TMPOCTUX 1 BIAHOCHO ICMIEBHX EKCIIPEC-METOMIB aHali3y TEepMidHUX
MIOIIKO/KEHb MaTepialiB KOHCTPYKILiH, IO TO3BOJSIOTh BHKOHYBATH OTIEPATUBHI
NOCTI/DKCHHS Ha MICIHi TOXeXi [UIsI BCTAHOBICHHA OCEpEeNKy 3aifMaHHA,
IOCTIDKCHHSAX  3ai300€TOHHUX KOHCTPYKIIH, BCTAHOBJIEHHS BiIIOBITHOTO
TEXHIYHOT'O CTaHy Ta MOXJIMBOCTI OAAIBIIOT eKCILTyaTallil.

B poboti 3ampormoHOBaHO METOAMKY BH3HAUEHHS TEXHIYHOTO CTaHy
KOHCTPYKIIiH, OyiBesb Ta CIIOPY/ MICHs MOXKEkKi. MeToarKa T03BOJISIE BPaxyBaTH
crenudiKky BIUIMBY BHCOKHX TeMIIEpaTyp Ha 3MiHY (i3MKO-MeXaHIUYHHX i (i3uKo-
XIMIYHUX BIIACTHBOCTEH MaTepialiB KOHCTPYKITiH.

3ami300eTOHHI KOHCTPYKIIIi 30epiraroThCsl Micas TMOXEkKI HA MICIH TOMIT i,
TaKMM YUHOM, € MOXJIMBHMH TOTCHIUIHHUMH O00'€KTaMH JOCIHIJDKEHHS IpH
eKCIIePTU3i MOXKEXK Ta, 30KpeMa, IPH BCTAHOBJICHHI IPHYMHH Ta OCEPEIKY HOXKEXKI.

3a3HaueHi TPOUECH NPOTIKAIOTh HE TINBKH Ha TOBEPXHI OyaiBeIbHUX
KOHCTPYKIIHA, aje i B TAHMOMHI HUX MO Mipi MOCTYNMOBOTO MIPOTPIBY MPOTATOM
moxkexi. Jlama oOcraBuHa O0OyMOBJIOE, 30KpeMa, BTpaTy BOTHECTIHKOCTI
3a3HaueHUX KOHCTPYKIIH, OfHAK I % OOCTaBHHA € JyKe I[IHHOIO 3 eKCIIePTHOI
TOYKH 30py, 00 J03BOJISIE BUPIIIYBATH 3aBIaHHs BU3HAYCHHS TPUBAIOCTI HarpiBy
KOHCTPYKIIIi B THX YM IHIIMX 30HAaX MOXEXI Ta OTPUMAaHHS, TAKUM YHHOM, SKICHO
HOBOI iH(popMaIii.
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RESEARCH OF REINFORCED CONCRETE CONSTRUCTIONS DURING
EXPERT EXAMINATION OF FIRES

The method of studying the technical condition of concrete and reinforced concrete
structures damaged by fire, the application of the technique in practice for the technical
examination of objects damaged by fire, the detection of the cell and the causes of ignition
(the cell, the magnitude of the maximum temperature in the fire, the zones of thermal
damage, temperature and duration heating in different areas of the fire, etc.).

YK 624.042

METOAUKA BUSHAYEHHS KIIIMATUYHHUX
HABAHTAKEHbD B 3AJAHIN TEOT PA®IUYHINA TOYIII

HNamuncobkuii B.A., n.1.4., npo¢., Kapnymmuun C.O., K.T.H., 101.

MMammnucbkunii M.B., acipanTt
LenTpanbHOYKpaiHCHKHUI HAlliOHATBHUHN TEXHIYHIH YHIBEPCUTET, M. KpOTTUBHAIIBKUIT

Knimatnyni ¢daxTtopu, HEOOXimHI JJIsl MPOCKTYBaHHS OYIiBesb, CHOPYJ Ta
MichKOi 3a0ynOBH, HaBeneHI B [1] [ JCKIIBKOX JCCATKIB HACEICHUX IMyHKTIB
VYkpainu. B iHmMX MicreBocTsX iX MPUHMArOTh 3a JaHUMH HAaHONMKYOTO ITYyHKTY
CIIOCTEPEXKEHHS, III0 MOXKE TPU3BECTH JI0 ICTOTHUX ITOXHUOOK.

3ampornoHoBaHa METOAWKAa BH3HAYEHHS KIIMAaTHYHHUX [apaMeTpiB Ta
HABaHTAXXCHP HAa OyAiBeTbHI KOHCTPYKIIii B 3a/1aHiil MpOeKTHiH To4Ili Oa3yeThcs Ha
BiTOOpaXXKeHHI XapaKTePHUX 3MiH KIIMAaTHIHOTO (haKkTopa Z IUIONINHOIO, PiBHSIHHS
SIKO1 OYIy€ThCs 3a TaHUMHU JIOKAIhHOT MEpPEKi METEOCTaHIIIH PETiOHy y BHTIISII:

Z=A+B-X+C-Y. (1)

KoopaunaTtn MeTeocTaHmiil Ta mpoekTHOI ToUkH X, Y MOXKYTh 3a/IaBaTHCS y
BUIVIAAI MPSAMOKYTHHUX KOOPAMHAT BiJHOCHO YMOBHO OOpaHOTO ILEHTpa, abo
3HAYeHHSMH JOBIOTH W mHpOTH B rpaxycax. [lapamerpu A, B, C Bu3Hawa0ThCA
METOJIOM HalMEHIINX KBaIpaTiB 3a JAHUMH YCiX METEOCTaHIIIH 3 OKOIy MPOEKTHOI
TOYKH, III0 MOXe OYyTH peaji3oBaHO B CepeIOBUILI OyAb-SIKOTO O0UHCIIOBAIEHOTO
KoMIUIEeKCy, 30kpema Microsoft Excel. [Ipu moOynoBi anpokcumyrouoi IiomuHA
CIiT BpPaxoByBaTW yci HasBHI MereocraHmii Ha Bimctani 100...200 kM Bifg
MPOEKTHOT TOYKH, aJie TX KUIBKICTh TIOBMHHA OYTH HE MEHIIOIO BiJ| TPHOX.

Jdns oOrpyHTyBaHHS W aHayizy 3alpoIlOHOBAaHOI METOAMKH BHKOPHCTaHI
3HAUEHHs M'ATH KJIIMaTMYHUX (AaKTOpiB Ta HaBaHTAXEHb (CeperHbOpPIYHA
TeMIepaTypa T 1 BiZIHOCHAa BOJIOTICTh MOBITPSl \, TPHBAIICTh ONAJIIOBAJIHHOTO
nepiony Top, XapakTepHCTHYHI 3HAYEHHS CHITOBOTO Sy, Ta BIiTPOBOTO
HaBaHTaXXeHHS W) g 13 MeTeocTaHIii, naHi SKUX BKIIOYEHI 10 cTaHAapTy [1].
Mepexa o0paHHX MeTEOCTaHNid oxoroe Tepuropito KipoBorpaacekoi Ta
YacTKOBO — CYCIAHIX oOyacTed, mpocTararounchk Bif mo M. Omeca Ha miBIHI 10
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