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I'HYYKI IVTACTUHUA HA CTOSAKAX 13 BUIbBHUM CITMPAHHAM
HA JABI ITPOMI’KHI CTOPOHH

Ko:xymko B. Il., Kpacnos C. M., byraescbkmuii C. O.
XapkiBCbKHH HAlliOHAJILHUH aBTOMOOIIbHO-10POKHiN YHIBepcHTEeT

Anomauin. 3anponoHo8ano memoo pO3PAXyHKY SHYUKUX WAACTHUH, WO 5K ONOPY SUKOPUCHOBYIOMb
PAO CMOSIKIB, Y AKUX 081 NPOMUNEICHI CMOPOHU BIILHO CRUpaiomsbcsi Ha onopu. Tlpodemoncmposano
3aCMOCY8aHHsL PO3POOIEHO20 OOHUM 3 ABMOPIB YHIBEPCANTLHOZO MEMOOY PO3PAXYHKY NAACMUN 3 6Y0b-
SAKUMU 308HIUHIMU HABAHMANCEHHAMU 011 BUSHAYEHHS HANPYICEHO-0eOPMOBAHO20 CIAHY NAACTU-
nu. Hanpyoceno-oepopmosanuii cman niacmunu cnpowyemscsi nicisi No6y006u IiHill 6MAU8Y CUul, Wo
nepedaiombCst NONEPEYHOI0 CMY2010 HA NO3008ICHI CMYeU, HA KI PEKOMEHOOBAHO pO30Usamu Nidc-
muny. CKIaoHe Numarnts meopii npys#CHOCMi 3600UMbCst 00 PO38 SA3aHHS 3a0adi 3MIUAHUM MEMOOOM
0y0isenbHOI MEXaHIKU.

Kntouoei cnosa: no3006sicHs cmyaa, nonepeuHa cmyad, smilanutl Memoo 6y0ieeNbHOi MexaHiKu, cuc-

mema pieHAHHA, IKMUGHe 3aMUCHEHHS.

Beryn

[InuTy 3a oMMCaHUMHM B CTATTI YMOBaMH CITH-
paHHsI 4acTO 3aCTOCOBYIOTh y OYHIBHMIITBI pi3-
HUX 00’€kTiB. Po3po0ieHo pi3HI MaTeMaTH4HI
MiIXOAN NJIs BU3HAYEHHS HampyKeHo-Iedopmo-
BAaHOTO CTaHy THYYKHX IIACTWH, IO nepedyBa-
I0Th Ml JI€H0 Pi3HUX 30BHIIIHIX HABaHTAXXCHb.
Ile moB’si3aHO HE TIMBKKA 3 YMOBaMH CIHpPaHHS
IUIACTUHU HA OMOPU M CTOSIKW, ajie i 3 BUAOM
NPUKIaJCHUX JO TUTUTH 30BHIIIHIX HaBaHTa-
KEeHb. 3amada 3HAYHO YCKIIAQJHIOETHCS B pasi
HAaBaHTAXXEHHS IUTACTHHH 30CEPEKCHUMH CHJIa-
MU a00 30CEpePKCHUMHU MOMEHTAMH, OCKIIbKH
3a OyJib-IKHX MMOYATKOBUX YMOB CIIMPaHHS TUIac-
THH HEOOXiHO pO3B’s3yBaTu IUQeEpeHIliaTbHe
PIBHSHHSI YETBEPTOTO TOPSIKY. 3ayBaKUMO, IO
po0IT, TPUCBSIYEHUX BH3HAYCHHIO HAIPYKEHO-
neopMoBaHOrO CTaHy IUIACTMH Ha CTOSKAaX,
BITHOCHO Hebararo.

AHani3 myOsikanii

VY crynisx [1-11] meranmbHO mMpoaHai30BaHO
Pi3HI MiIX0IU 10 PO3pPaxyHKY IUIACTHH 3 PI3HUMHU
YMOBaMH X CITUpaHHs. AHaI3 3apyOiKHUX JDKe-
pen [1-9] nmponemMoHCTpyBaB, 1m0 B pO3B’sA3aHHI
iHTerpo-audepeHIialbHuX PiBHSHb 3aCTOCOBY-
IOTBCSI Pi3HI MaTeMaTH4HI Miaxoau (Bapialriiiai
METOJY, IHTerpaibHi piBHAHHA @pearonkHa,
psnu i interpanu Oyp’e, NoABifHI TPUTOHOMET-
pUYHI psiv, MaTpuIl, KOHPOPMHI BiATBOpPEHHH,
METOJ KOJIOKAIlil, CITOK TOIo). SIk HacIimoK,
OTPUMAHO TPOMI3JIKI  pIlICHHA, 30KpemMa s
OKpEMHUX YMOB CIIMPAHHS IUIACTHH 1 B CUTYaIlifIx
Jii Ha IUTACTUHM OKPEMHUX BHIIB 30BHIIIHBOTO
HaBaHTaXCHHS. CIOUHWHA MOXix y BU3HAYCHHI
HanpyXeHO-Ie(QOPMOBAHOTO  CTaHy THYYKHX
TUTACTHH BijcyTHIH. [IporpaMHi KOMILIEKCH, OC-

HOBaHI Ha BIIPOBA/UKCHHI METOJy CKiHUYEHHHX
€JIeMEeHTIB, Jal0Th 3MOTY OpaTh 0 yBaru yMOBHU
CIMPaHHS CTOPIH THYYKHX IUIACTHH Ha OIMOpH i
Ha CTOSKU. AJle HEZIOCTATHBO JOCIIIKEHB, TIPHC-
BSYCHUX BHSBJICHHIO KITBKOCTI W (OPMH CKiH-
YeHHUX CJIEMEHTIB Yy pO3paxyHKy IUIaCTHH 3
YMOBaMH CIIPaHHs, MOJIaHIUMH B LIl CTATTI.
Otxe, 3a/1a4a BUSBICHHS HAaPYyXeHO-1epop-
MOBAHOTO CTaHY IUIACTHH, IO PO3IJIAAAETHCS B
CTaTTi, NOTPeOy€E MOANBIINX AOCITIIKCHb.

Merta cTaTTi
[TponeMOHCTPOBAaHO MOXKJIUBICTh  3aCTOCY-
BaHHs 3aIllpoIOHOBaHOro B podorax [10, 11] me-
TOMY PO3paxyHKy HaIpyXeHO-1e()OopMOBaHOTO
CTaHy IUIACTHUH i3 ICBHUMU YMOBAaMHM CITUPAHHS.

OcHOBM pO3paxyHKy IJIACTHHHU

[locraBneHa 3amaya MOOYAOBU JiHIN BILTUBY
CHII Z; sIK1 TIepeJaf0ThCsl TIONIEPEYHOI0 CMYTOI0 Ha
no3noBxkHI cmyru. lle gacTe 3Mory BH3Ha4aTH
BHYTPIIIHI CHJIU (3TMHAIBHI MOMEHTH, TOTeped-
Hi CHJIM), IO BUHHUKAIOTH y TMO3J0BXKHIX CMYyTax
BiJl Jii Oy/b-IKMX 30BHIIIHIX HaBaHTaXeHb. [lic-
751 BU3HAYEHHS OpAMHAT JiHIM BIUIMBY cull Z;
OyIytOoThCs JIiHIT BIUTUBY 3TMHAJIBHUX MOMEHTIB 1
MOTIEPEYHNX CHJI Y TIOTIEPEYHil CMy3i. 3STHHAbHI
MOMEHTH B MONEPEYHii CMy3i OyyTb KPyTHUMH
MOMEHTaMH ISl TO3AOBXHIX cmyr. OTxe,
MEpIIOKD  3aJ[a4el0  3apPONOHOBAHOTO METONLY
PO3paxyHKy € po30MBKa IUIACTUHM HA MO3JI0BXKH1
i monepeuni cmyru. Ilo3moBxkHi cmyru (nuB.
puc. 1) MaroTe TOBXUHY /; HE0OX1THO, 00 BOHH
PO3TAlIOBYBAINCS TaKHUM YUHOM, MO0 CTOSKU
PO3MINIYBAINCH Ha MO3JOBXKHIN oci cmyru. [HII
MO3JI0BXKHI CMYTH PO3TallIOBYBAaTHUMYTBHCS MIiX
CTOSIKaMH.
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Puc. 1. Po3paxyHkoBa i OCHOBHa CXEMH IIONEPEYHOI CMYTH

KisbKicTh TMO37I0BXKHIX CMYT 3aJIeKHUTh Bij
KUTBKOCTI CTOSIKIB Y TIONEPEYHOMY HAIPSIMKY
TUTACTUHY; OakaHo, MO0 KUIBKICTh JOPiBHIOBA-
na 7-8 i Ginbmre. Ha puc. 1 mimactuHa po3outa
Ha JIeB’ATh MO3J0BXKHIX CMYT OJTHAKOBOI IIMPH-
HU d.

Ilomepeuni cmyru 3aBmupiiku b'=1 M Bupi-
3al0ThCS B3/IOBXK IUIACTHHU / B TOMY MiCIli, Y
AKOMY IepeadavyaeTbcs BU3HAYMTH BHYTPILIHI
CHIIN.

Ha puc. 1 momano nBa BapiaHTH po3Tally-
BaHHS MONEPEYHUX CMYT: Y CEPEAMHI IPOroHy /
(cmyra 1) i Han crosikamu (cmyra 1').

[omepeunnii eneMeHT pO3MIIANAEThCS  SIK
CMyra Ha MpYXXHO-OCIJIAI0UUX OIOpax, SKUMH €
NO3J10BXKHI cMyru. Jlns BU3HAYeHHS CUI Z; IO
NePEeAAI0OTHCS MONEPEYHOI0 CMYTOI0 Ha MO3/10B-

JKHI CMYTH, 3aCTOCOBAHO 3MilllaHWi MeTox Oy/Ti-
BEJIbHOI MexaHiku. [l 1bOro BIIPOBAIKEHO
(IKTHBHE 3aTHUCHEHHS TOIMEPEeYHOi CMYyTH Ha ii
JiBOMY KiHII (y Touti A).

VY mnepmiomy HaOMWKeHHI OYAyTh Y3ATi 11O
yYBaru TiJbKW BEPTHKAIBHI CHWIH Z;, AKi 37e0i-
JBIIOTO BIUIMBAIOTh HA PO3NOALIBYY 3IaTHICTbH
TUIACTHHU. BU3HAYeHHS BIUIMBY IHOIMX CHII
(ckaxiMO, KpyTHHX MOMEHTIB) HE BHUKIHMKAE
NPUHIMIIOBUX TPYAHOILIB, SIK 1€ MPOAEMOHCT-
poBano B pobori [10].

Jist BU3HAYEHHS CUJI Z; 3a TEBHOTO IT0JIO-
JKEHHS OfuHUYHOI cwu P = 1, aki pakTuuHO U
OyayTh OpJMHATAMH JiHIH BIUIMBY CWI Y i-U
MO3JIOBXKHIM CMy31, HEOOXIJTHO PO3B’S3aTH CHUC-
TEMY piBHSHb:
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(1)

[Tonmepeuna cmyra mepemae HaBaHTaKCHHS
Ha TO3JIOBXKHI CMYTH Kpi3b a0COIIOTHO KOPCTKI
CTpwXHi (auB. puc. 1), KUTBKICTh SIKUX JOPiB-
HIO€ KUTBKOCTI MO3M0BXKHIX cMmyT. s moOymo-
BU JIHIA BIUIMBY CHJ Z;, IO MIIOTh Ha SKyCh
MO3/I0BXKHIO CMYTY, HEOOXiJTHO HaJ| I[I€I0 CMY-
ror IpUKiIacTH oguHuuHy cwity P = 1. Ha puc.
1 mro cuity cIipSIMOBaHO HaJ| TPETHOIO ITO3/I0BXK-
HBOIO CMYTOIO.

HeBigomumu B cucremi (1) OyayTb BepTUKa-
JbHI CUIIM  Z; Y CTPUXKHAX, KyT IIOBOPOTY @, 1

nporud ), GikTuBHOro 3atucHeHHs. OTxe,

KUTBKICTh HEBIZOMHX cTaHOBUTHME (71 + 2). JIBa
OCTaHHIX PiBHSHHS B cucTeMmi (1) — e piBHSIHHS
piBHOBaru.

OaMHOYHI ToNepeyHi CUIHM O, BH3HAYAIOTh-

sl 3a mpaBuiIaMu OyTiBETHHOI MEXaHIKH, 5K IS
KOHCOJIBHOI cMyTH. [To3HaunMO

O =V )
ae V, — nepemilleHHA NONEPEYHOI CMYTH B

TOUIII { BiJl OIMHOYHOL CUM Z; = 1, IPUKIIAZCHOT
B TOuUlll k

d*A-v2)
V, = ———mnly, 3
ik 6E I ik ()

TIoTT ™ TOTT

Je d — IUpUHA TT03/I0BXKHBOI CMYTH, M;

v — KoedilieHT monepeyHoi aedopmarii Ma-
Tepiany MornepeyHoi CMyTH;

E_ .1

oI ™ 1o
i1 9ac 3rHHAHHS.
Jlst BU3HAYCHHSI TICPEMILIICHHS 3aCTOCOBYE-

Mo opmyy

(@Y (e _a
w,-k—[dj(sd dj. @

Bincrani naBeneHo Ha puc. 1. @opmyna (4)
Mpaltoe, Ko k > i. 3a ymoBu k < i y popmy-
7i (4) HEOoOXiIHO TMOMIHSATH MICISIMH 1HIEKCH.

— KOPCTKICTh MOINEPEYHOI CMYTH

3HayeHHd W, mnojaHo B poOoti [10]. YV Bu3Ha-

4yeHHI W, (QopMyna (4) CIpoILy€eTbCS, OCKITBKI

3
a_a), (@
(d djw”‘ Z[dj' ®

Jlns BU3HAYEHHs nepeMilleHHs J,; HeoOXi-

HO 3Ba)XXaTH Ha INPOTHH ) MO3I0BXKHBOT CMyTHu

B MICIIi PO3TallyBaHHs IMONEPEYHOi CMYTH BiX
OJMHOYHOTO PIBHOMIPHO PO3IOIIICHOTO HaBaH-
TaXEHHS ¢ = 1, IPUKIAACHOTO 10 BCIH JTOBKUHI
MO3JI0BKHBOI CMYTH, TOOTO

8 =y +Vi, (6)

1€ y,; — HPOTMH HO310BKHBOI CMYTH.

Hnst emyr 1, 3, 5, 71 9 nporua HeoOXimHO
BU3HAYaTH SK JJIS TPHUIIPOTOHHOI cMyru (Oal-
KH), a JUIS TIO3/I0BXKHIX cMyT 2, 4, 6 1 8, Ak s
0ayku Ha JBOX omopax. SIKIo mornepevyHa cMyra
BUpi3aHa B CEpPEeOUHI MPOTOHY [/, TOMi MPOTHH
cmyr2,4,618

5t
384 E I

103" o3

Yii (7

ne E 1

nosdnos  — KOPCTKICTh HO30BKHBO1 CMYTH

i 9ac 3ruHaHHA.

OTtxe, y cucteMi piBHSAHB (1) KOXHE 3 Tep-
HIMX 7 PiBHSHb OMHUCYE pOOOTY OAHIET MO3/I0B-
JKHBOI CMYTH.

[To310BXKHI CMYTH MOXHa pO30MBATH TaKHM
YHHOM, 100 X mupuHa d; Oyia pi3HOIO, 10 HE
YCKJIa/IHIOE BU3HAYEHHs IepeMilleHb O, , OCKi-
JIBKA JUTS HOTO 3aCTOCOBYIOTHCS Ti caMi paHiiie
HaBezeHi GopMyIn.

BinbHi wienn A, BU3Ha4arOThCs 32 hopmy-
o0 (4), 3a yMOBH TiAcTaBieHHS y (opmyiy
3aMicTh Z; =1 BeNWYMHY 30BHIIIHBOI CHIH
P=1.

MoskHa CIPOCTHTH BU3HAYEHHS OIMHUYHHX
nepeMillenb §; 1 BUIbHUX WICHIB A, B cHCTe-

Mi piBHsAHB (1). [IpomoHyEMO MOMHOXUTH TIEep-

i # piBHAHL CHCTEMHU Ha BEIUYUHY — , JIC
N

¥, — IIPOTUH [KOICh MO3[0BXHBOI CMYTH y MiC-

11l BUpi3aHHs nonepevynoi cmyru. [Ipuitmaemo 3a

BEJIMUUHY ), [IPOTUH MO3JOBXKHIX cMYT 2, 4, 6 1

.. ) 1 .
8. Toxi 30inbiieHi Y — pa3a OJUHHUYHI Tepe-
N

MiIlIeHHs §;, MAaTUMYTh TaKU BUIIIS:
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[Moka3HMK 0. HA3BEMO MOKA3HUKOM THYYKOCTI
CHCTEMHU, TOI

Oy =0 Wy, (10)
a 30UIbLIEH] BIJIbHI YJIEHU

A =a-w, . (11)

301IbIIICHI OCHOBHI MEPEMIllleHHsT HE00X1THO
BU3HAYaTH 32 TAKUMHU (HOPMYJIaMH:
JUTSI TIO3AOBXKHIX cMyT 2, 4, 61 8

&, =l+o-w,; (12)

JUTSE TTIO370BXKHIX eMyT 1, 3,5,719

8y =B+a-w, (13)
e
p=22. (14)
Vi

Y dpopmym (14 — MPOTHH IT030BKHBLOT
2
CMYTH, SKa PpO3TJSIIAETBCS SK TPUIPOTOHHA
cMmyra.

[Ticns MHOKEHHSI HA — TIEpIIUX 7 PiBHSHb
N

cuctemu (1) 3MmiHATBCS Koe(illieHTH 3a YMOBHU
Gy 1 ¥p-

36inblIeH] KyTH OBOPOTY ¢, ¥ NPOrHH ),
MaTHMYTh TaKUW BUTIISI

o d
do =—0; (14)
Y
ood
Yo ="—"Xo- (15)
Y

Toni xoedinieHTH 32 yMOBH ), JOpiBHIOBA-

TUMYTb OJMHHIII, & SKIIO (])0 — BIJHOCHHM BIiJIC-
TaHsaMm, Tooto 0,5; 1,5...(n-0,5).

Sximo momepeyHa cMyra Oyle BHpi3aHa Hal
cTosikamu (Ha puc. 1 e cmyra 1'), To ast mooy-
JTOBH JIiHIM BIUITMBY CHJ Z; HEOOXITHO BHUKOPHC-
TOBYBaTH METO/] BaKEJIS.

OcranHe piBHAHHS cuctemu (1) MoxHa
CHOPOCTUTH, PO3IITUBIIM HOrO Ha BEIUYHUHY
d. Toni xoedimieHTH 32 yMOBU Z; HOPiBHIOBA-
tumyTh 0,5; 1,5...(n-0,5), a B pa3i BiIBHOTO

a;
JjJeHa — —.
d

[[lo6 mobymyBaTu iHIl BIUIMBY OIS BCIX 7
MO3OBXKHIX CcMyr, HeoOximHo cuctemy (1)
pO3B’si3aTH 1 pa3iB. Y IbOMY pa3i 3MiHIOBATHU-
MYTbCsl TUIBKH BUIBHI WieHH A .

[Ticns 3aBaHTaXXEHHS JIiHIN BIJIMBY i-1 MO3-
JIOBJKHBOI CMYTH 30BHIIIHIMU HaBaHTAXCHHSAMHU
3a METOJWKOI0, BHKIaAeHOl B poboti [10],
BU3HAYAETHCA KOC(DIIIEHT OIYHOTO PO3MOALTY
(KTIP). KIIP moka3ye, sIKy 4acTHHY BiJ 30BHIII-
HBOTO HAaBAHTAXXCHHS CHPUIMAE i-Ta ITO3IOBKHS
cMyra.

[Ticnsg pOro MO3JOBXKHS CMyra po3paxoBy-
€TBbCS SIK MpocTa Oanka. Y HAIIOMY BHIAIKY
cmyrd 1, 3,5, 719 po3paxoByrOThCA K TPUTIPO-
TOHHI Oajnku, a cMyru 2, 4, 6 1 8 — sIK OJHOIIPO-
TOHHI.

Maroun OpAWHATH JNiHIA BIUTUBY CHI Z; Ha
MO3/I0BXKHI CMYTH B SIKOMYCh TIepepi3i B3IOBXK
JOBXWHH TJIACTUHH, MOKHA TOOyAyBatd JiHil
BIUTMBY 3THHAIFHUX MOMEHTIB 1 IOTEPEYHUX
CHJI y TIOTIEPEYHii CMy3i B IIbOMY CaMOMYy TIepe-
pi3i.

SKIO 3MIHUTU TEpepi3u B3J0BXK IT0370BXK-
HBOI CMYTH, MOXXHa TOOYyIyBaTH IIiHii BILUTUBY
3TUHAJILHUX MOMEHTIB 1 MONEPEYHHMX CHJI JIs
BCi€l TUIACTHHU. 32 YMOBHU PO3TAIllyBaHHS OJU-
HouHOi cri P = 1 3miBa Bix mepepisy & (puc. 2)
OpIMHATH JiHiH BIUIMBY 3rHHAILHUX MOMEHTIB 1
MOTIEPEYHUX CHJI BU3HAYAIOTh 32 TAKUMUM (op-
MyJIaMH:

M, =—(y-y)+2 .Z:0,5d-y); (7)

Qt :_1+ZHiBZi' (18)

Z 7 70 474z
‘ Yk

Puc. 2. BingcraHi Bi TO3JOBXKHIX CMYT JIO ITO3I0BXK-
HBOI OC1 IIJIaCTHHHU
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V pasi po3ramyBanas P = 1 mpaBopyd Bif
nepepizy

MkzzniBZi(Oﬂsd_yk); (19)
O, =2 iwZis (20)

J€ Z, — OpIMHATH JIiHIA BIUIMBY 3yCHJIb Ha 1103~

JOBXKHIM cMy3i 32 IEBHOTO TOJOKEHHS OJHHH-
yHOi cuu P = 1;

Y — KOOPJMHATH TOYKH MPHUKJIAACHHS OJHHU-
YHOTO PO3IMOAUICHOTO HaBaHTaKeHHS P =1 Bix
MTO3OBKHBOI OCi CUMETPIi ITACTHHH;

YV, — KOOpIAMHAaTH Nepepisy IONEepPedHOi
CMYTH BiJ] TO3I0BXKHBOI OCI CUMETPIil TIaCTUHH,
JUTSL SIKOTO OyIyIOTHCS JIiHil BIUIUBY OJUHOYHUX
MOMEHTIB 1 TIOTIEPEUHUX CHUIT;

d — BIICTaHP MK CYCIITHIMH TO3JOBXHIMH
cMyrami (IIIEPUHA TTO30BXKHBOI CMYTH).

VY dopmynax (17-20) BuaHO, 110 B MOOYI0BI
JiHIA BIUIMBY 3TMHAIBHIX MOMEHTIB 1 Monepey-
HUX CHJI OepyTh Y4acTh TUNBKH Ti CHJIHM Ha IM03-
JIOBXKHIA CMy3i, SIKi pO3TallOBaHi 3JiBa BiJ Ie-

pepisy k.

BuchHoBok
3anponoHOBaHUN METOJ] PO3PaXyHKY Ja€ 3MOTY
BHU3HAYATH HANpPYKeHO-Ae(OPMOBAHUI CTaH IIac-
TUH 3a Oynab-sKOI CXeMHU iX CIUpaHHS Ha CTOSKH
Ta nii Ha IUIACTUHH OY/b-SKUX 30BHIIIHIX HaBaH-
TaXXEHb.
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XapKiBCHKUIT HAI[IOHATLHUN aBTOMOOLIBHO-TOPOKHIH
yHiBepcHTeT, By SIpocnaBa Mynporo, 25, Xapkis,
61002, Ykpaina.

Flexible plates on columns and free supports of
two intermediate sides

Abstract.  Problem. Nowadays, slabs with the
resistance conditions specified in the article are often
used in the construction of various construction ob-
Jjects. Various approaches have been developed from
a mathematical point of view to determine the stress-
strain state of flexible plates loaded with various
external loads. This is due not only to the conditions
of the plate's support on the supports and risers, but
also to the type of external loads applied to the plate.
The problem becomes significantly more complicated
when the plate is loaded with concentrated forces or
concentrated moments, because under any initial
conditions of plate resistance, a fourth-order diffe-
rential equation must be solved. There are relatively
few works devoted to determining the stress-strain
state of plates on risers. There is actually no single
approach to determining the stress-strain state of
flexible plates. Software complexes based on the
application of the finite element method make it poss-
ible to take into account the conditions of support of
the sides of flexible plates on supports and risers, but
little research has been done aimed at identifying the
number and shape of finite elements when calculat-
ing plates. Purpose. The purpose is to show the pos-
sibility of applying the developed calculation method
to determine the stress-strain state of plates with the
resistance conditions specified in the article. Metho-
dology. The methodology of the developed calcula-
tion method is to construct the lines of influence of
forces Zi, which are transmitted by the transverse
strip to the longitudinal strips. This will allow you to
simply determine the internal forces (bending mo-
ments, transverse forces) arising in the longitudinal
strips from the action of any external loads. After
determining the ordinates of the influence lines of the
forces Zi, the influence lines of bending moments and
transverse forces in the transverse strip are con-
structed. The bending moments in the transverse strip
will be the torques for the longitudinal strips. The
longitudinal strips should be arranged so that the

risers are on the longitudinal axis of the strip. Other
longitudinal strips will be located between the risers.
The number of longitudinal strips depends on the
number of risers in the transverse direction of the
plate. Transverse strips with a width of b'=1 m are
cut at the point along the plate length | where the
internal forces are to be determined. The transverse
element is considered as a strip on elastic-
sedimenting supports, which are longitudinal strips.
To construct the lines of influence of the force Zi
acting on a certain longitudinal strip, it is necessary
to apply a unit force P=1 over this strip. Results.
Having the ordinates of the lines of influence of the
force Zi on the longitudinal strips in some cross-
section along the length of the plate, it is possible to
construct the lines of influence of bending moments
and transverse forces in the transverse strip in the
same section. By changing the cross-sections along
the length of the longitudinal strip, lines of influence
of bending moments and transverse forces are con-
structed for the entire plate. Originality. The pro-
posed calculation method allows determining the
stress-strain state of the plates for any scheme of
their support on the risers and the action of any ex-
ternal loads on the plates. Practical value. The pro-
posed calculation method allows determining the
stress-strain state of bridge span structures and floor
systems of industrial and civil buildings when any
external loads act on the elements.

Keywords: longitudinal strip, transverse strip, mixed
method of structural mechanics, system of equations,
fictitious clamping.
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