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AHAJII3 PEAKIIIA B EJEMEHTAX ITPOCTOPOBHUX CXEM
IIPA PI3HUX CITOCOBAX 3' € THAHHSA

BukoHaHO [OCHiKEHHS peakilii CTIHOBUX IaHeJed Uil JBOX BAapiaHTIB HPOCTOPOBOTO
3’ €JHAHHS 3 INIUTHAM (QYHJAMEHTHHM POCTBEPKOM >KHTIOBOTO OYIHHKY IIPH Iii ABOX CIIOIydYCHb
HaBaHTaXXEHb. DByniBIsA MogenmoBamach SK INPOCTOPOBHI CKIHYEHHO-CIEMEHTHHH Kapkac 3i
CTaJIIMH KOPCTKICHUMHU XapaKTepHUCTHKaMU. JJI1 OKpeMoro mpocTopoBOTO By3Ja 3a JOIIOMOIOIO
nporpamuoro komrrekcy SCAD pociikyBaBest BIUIEB CHOCOOIB 3’ €IHAHHS CTIHOBHX IaHENCH 3
INIMTHAM DPOCTBEPKOM Ha Hecydy 3xarTHicTh. [lapamerpu HampyeHo-1e()OpPMOBAHOTO CTaHy
BHU3HAYAINCh UL BapiaHTy MOHOJITHOTO BHTOTOBIICHHS €IEMEHTIB OyAMHKY Ta BapiaHTy
NIPOCTOPOBOTO  3'€JHAHHS CTIHOBUX MaHelNed 31 30IpHHUX eNEeMEHTIB  IHAYCTPialIbHOTO
BUTOTOBJICHHSA. AHaJi3 JIOCII/UKCHHS Pe3y/bTaTiB IOKa3aB, IO 3HAYCHHSA BHYTPILIHIX 3yCHIb
BIJIPI3HAIOTECS, TOMY OYHIBHHLTBO 00 €KTIB IPOMHCIIOBOTO Ta IMBIIBHOTO NPHU3HAYCHHS 31
30ipHOro 3ami300€TOHY € OLNbII EGKOHOMIYHUM 3aBISKH 3MEHIICHHIO BHUTPAT Ha apMyBaHHSI
CIIEMEHTIB.

BymiBHHIITBO 0araTomoBepXOBUX IKHUTIOBUX OyIWUHKIB Ta OyIiBenb
MPOMUCIOBOTO  IMPHU3HAYCHHS 3 BUKOPUCTAHHSAM  IHIYCTPIaTBHOTO Ta
MOHOJIITHOTO 3a/1i300€TOHY MOTpedye IMOCTIfHOTO BIIOCKOHAIEHHS METOZIB
PO3paxyHKy 3 ypaxyBaHHSAM CyMICHOI pPOOOTH HECYYHUX CIICMCHTIB
MPOCTOPOBUX  pPO3PAXYHKOBHX cxeM. Lle 0OyMOBICHO HEOOXiTHICTIO
3MEHIICHHS BJAaCHOI Bark OyxiBmi Ta 30iIbLOIEHHS ii IOBEPXOBOCTI,
3a0e3meuyoun Mpu [bOMY HEOOXiAHY MIIHICTh, MOPCTKICTh 1 CTIMKICTh
OyniBmi B 1inomy. Ilpu mpoekTyBaHHI OymiBenb 1 CHOpPyHI 3 YHI(pIiKOBaHUX
€JIeMEHTIB  IHIYCTpiaJbHOTO BHPOOHMIITBA BHWHHKAE TOTpeda iXHBOTO
3'eqHaHHS MiX Cco00I0 y By3Jax MeETaJeBUMH 3aKJIATHUMHU JCTASIMHU,
3a0e3meuyroun  TpU  I[bOMY HAJiHHICTh, TEOMETPUYHY HE3MIiHIOBAHICTh
MIPOCTOPOBOI CXEMHU MPOTATOM YChOTO Tepiony ekcruryaTarii. Taki 3’ eqHaHHS
CTIHOBHX ITaHeJel Ta BiAMOBiHI 00'eMHO-TUIaHYBaJIbHI PIIICHHS 1 IO3BOJISIOTH
BUDIIIUTH BCi TNHTaHHA OE3IEYHOCTI Ta JOBTOBIYHOCTI. AJ€, OCKIIbKU
ABTOMATH30BaHC MOJICIIOBAHHS PO3PAaXYHKOBHX CXEM CKIQJHUX 00 €KTIB
OyniBHUITBA 3 BUKOPHCTAHHSM ICHYIOUHMX NPOTPaMHHUX 3acO0IB JUIS Pi3HUX
TPaHUYHUX YMOB 3’ €JHAHHS CJICMCHTIB € TPYIAOMICTKHM, TO BHHUKAE MOTpeda
y IOCHDKCHHI peakiii iXHbOi CYMICHOI POOOTH 3 METOK MMOJANBIIOrO
y3araibHEeHHs TPAaHUYHUX YMOB JUIs TIEBHOTO KJIacy 3a/ad.

O Yesepaa [LI1., IBanuenko I'.M., Kymnipenko M.I"., Ko3oBerko A.M.
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ITocTanoBka 3amadi MO BU3HAYCHHIO TapaMeTPiB  HampyKeHO-
ne(hOpMOBaHOTO CTaHY PO3PaXyHKOBOI MOJIeNi 06araTormoBepXoBOro KUTIOBOTO
OyIOWHKY Bix Ail CTATUYHOTO HABAaHTAKEHHS TOJSTAE B JIOCHTIDKCHHI peakirii
B3a€EMOJIil CTIHOBUX ITaHeNeH 3 IHIIMMHU HECYYHMH €JIEMEHTaMH OyIiBIi 3
MOHOJIITHOTO 3aj1i300eTOHy Ta OymiBii 3i 30ipHHX 3aJ1i300€TOHHUX BHPOOIB
IHAYCTPiaIbHOTO BUTOTOBJICHHSA. PO3paxyHOK JBOX BapiaHTIB PO3PaXyHKOBHUX
CXEM BHKOHYETHCS 3 BHUKOPHCTAHHSIM METONY CKIHYCHHHX CJICMCHTIB, SKUN
nepeadavae IUCKPETH3AIII0 KOHCTPYKTHBHOI CXEMH OKPEMHUMH CKiHUCHHHMU
CJIEMEHTAMHU TICBHUX PO3MipiB. PO3B's30K CTaTUYHO HEBH3HAYYBAaHUX 3a/adu
MetoZioM ckiHdeHHHX eneMeHTiB (MCE) 0a3yeThcs Ha mobyaoBi GyHKIiOHATY
noBHO! moTeHuiansHoi eneprii [1,2]. Hdus iforo moOynoBH BHKOPHCTAEMO
MPHUHIUI MOKIIUBUX MEPEMIIICHb, CYTh SKOTO TOJIATa€ B HACTYIMHOMY: SKIIO
MEXaHiYHa CHUCTeMa, Ha SKy HAKJIaJIeHI KiHeMaTW4Hi B’ 531, 3HAXOIUTHCSA Y
piBHOBa3i TiJ [i€l0 TPUKIANCHUX CHJI, TO CyMa MOXJIHMBHX POOIT YyCiX
30BHIITHIX 1 BHYTPINIHIX CHJI, IO MIiOTh y MEXaX Ii€i CUCTEMH, Ha OYIb-SIKUX
HECKIHYEHHO MaJX MOMIJIMBHUX TMEPEeMIlleHHIX, JOpiBHIOE HY0. Tomi 3rimaHo
3 NPUHLUIIOM MOXITHBHX MEPEMIILIICHb 3aMHUILIEMO, 10

oM =4U +3W=0. (1)

PosrisiHeMO  CKiHYEHHMH €IIEMEHT TMPOCTOPOBOI MOAENi X  JIi€r0

JIOBUTBHOT'O 30BHINTHHOTO HABAHTAXCHHSI, IKMI 300parkeHnH Ha puc. 1.
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Puc. 1.CkiHuCHHHI eIeMEHT IPOCTOPOBOI Moziemi
B koxHOMY mepepisi | CKIHYEHHOr0 e€J€EMEHTa BHHUKAIOTH TPH

mepeMimmenss — U, W, ¢ , 3 skux U, W € HE3aIC)KHUMHU MEPEMIIIICHHAMH, a § -

KyT TMOBOPOTY BHPAXXA€ThCSA depe3 MporumH W. Bci mepemimieHHs 3rigHo 3
TIMOTE3010 MIIOCKKUX Tepepi3iB € (PYHKIISAMHU OJTHOTO apryMEHTY X, TOOTO:

u =u(x),
w =w(X),
¢ =(x). 2)

Hamamo mepepi3y i CKIHUEHHOTO €IeMEHTa, KU 300paKeHU Ha puUc. 2,
MOXKJIMBI NIEpEMILIIEHHsI 1 3aIMIIEMO BHpa3 Uil pOOOTH BHYTPIIIHIX CHII
dU; =N; [du, +M; [d¢,. 3
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Puc. 2. JlebopMoBaHHil CKIHUCHHHUHN ENEMEHT

Ockinbku 8=(3—‘>L:, a du=eldx, d¢=Kk[dx, To micis mepeTBOpEHHS BUpa3
JUISL poOOTH BHYTpPIIIHIX crit (3) MaTHMeE HACTYITHHN BHUIJIS]L

dU =N Eldx+M K[dx. 4)
IIpoiaTerpyemo pmamwii Bupa3 1 3amumemMo GOpMyly IS poOOTH
BHYTPIIITHIX CHI

[ [ [ [ 2
du d°w
U =| Nlgldx+| M Kdx=| N ==dx+| M —-. (5)
£ £ NI o

Tomi MoximBa poOOTa BHYTPINIHIX CHJ Ha MOXIWBHX TEPEMIIIEHHIX
Oyne o0YHCIIOBATHCH 33 (POPMYJIIOIO

| | 2
80 =] N Lascr [ M B Lo (6)
0 X 0 dx
a po0oTa 30BHINIHIX CHJI Ha MOYKJIMBHX MIEPEMIIIEHHAX 32 BUPA30OM:

X4
OW =P[Bosu Bu, +PLSinBw, +M B, + [ g & Pw, dx (7)
X3

HiCHH IICBHUX HepeTBOpeHL piBHHHHH piBHOBarI/I CUCTEMH MaTUME BUTJISI.
| | 2
[NBXax+[ M B9 Wax-aw =0, ®)
0 dx 0 dX2

Je U(X), W(X) —po3B’ 130K JTaHOTO PiBHSHHS.

JlocmipkeHHsT peakilii B3a€MOJIii CTIHOBHUX TMMaHeleHd 3 IHIMUMH HECYdHUMH
eJIeMEeHTaMH OYIIiBJIi BUKOHYBAJIOCh JUISI PO3PAXyHKOBOI MOJENi 3 BHXiTHHUMH
JaHUMH, sKi HaBeneHi B pobOoti [3]. ITapamerpu HampykeHO-Ie(PpOPMOBAHOIO
cTaHy 0araTormoBepXOBOTO JKMTJIOBOTO OyIWHKY Bix [Jii CTaTHYHOTO
HaBaHTAXXCHHS BHU3HAYAJMCh 32 JIONMIOMOIOI0 IPOTPaMHOTO  KOMILIEKCY
MOHOMAX, mo Hasemeni y poGoti [4]. JKutnoBuit OymuHOK, sKuit
300paXeHU Ha pHc. 3, MOJENIOBaBCI SK  IPOCTOPOBHH  30ipHMI
3ai300eTOHHUIT Kapkac 3 po3mipamu B miaHi mo nosxui (L) 32.4m i 16.2m
no mwmpuHi (B). CriHoBi maneni posmipom 3,6(k2,8m Ta IIHTH MEPEKPUTTS
MPUAMANTUCh K CKIHYEHHO-EJIEeMEHTHI TIUIACTHHH TPSIMOKYTHOI Qopmu 3
po3mipamu 0,45x0,4u ta toBmuHO0 0,160, Cran B3aeMOIii Mi’K OKPEMHMU
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HECYYHMH eJIEMEHTaMH IIiJ(BaJbHOI YaCTHHU OYAMHKY BU3HAYAIUChH JUIS JBOX
BapiaHTiB 3'€JIHAHHSI CTIHOBHX IMaHENel 3a JONOMOTOI0 TPOTPaMHOIO
komiuiekcy SCAD. Jnst 060x BapiaHTiB
3'€¢IHAaHHS  CTIHOBHMX  IIaHENeH 3
IUIUTAaMH TIEPEKPHUTTS Ta POCTBEPKOM
srizro 3 [5] BW3Hawamoch CcymapHe
[IOCTifiHE HABaHTaXXEHHSI BIJ BIACHOI
Barn BEpXHIX MOBEpXiB OyIMHKY Ta
KOPOTKOYacHE BiTPOBE HAaBaHTAKCHH,
gKe Jisul0 B HampsAMKy Bici X
ro0agbHOI  CHCTEMH — KOOpIMHAT.
IMocTiliHe HaBaHTaXXEHHS IHTEHCHUB-
micrio 500xH/m Ta KOpOTKOYacHe
BITpOBE HAaBAaHTAKCHHS IHTCHCHUBHICTIO
1,0xkHIm MOZENIOBAIOCH SIK BY3IIOBE
30CcepeDKeHEe  HAaBaHTAXKEHHS,  SIKe
NPUKIIaJaI0Ch b4} CJICMEHTIB
MiABaJbHOI YacTHHH OYyIOWHKY Ha
ymoBHIH BimMmiTmi +0.00. 3'emxHanHs

nai craoi JKOPCTKOCTI 3
3aJ11300€TOHHUM CTPIYKOBHM
POCTBEPKOM MO/JIEIIIOBAJIOCH
Prc. 3.TIpocTopoBa Mozelb GyIHHKY IapHIpHUM. 3a TEpUINM BapiaHTOM

JOCTIKSHHS peakiii cyMicHOi po6oTH
CTIHOBUX TMaHeJeH IpHU MOHOJITHOMY IIPOCTOPOBOMY 3’ €JHAHHI 3 POCTBEPKOM
Ta TaIIMA B KOXXKHOMY BIJJBHOMY BY3Ji CKIHYEHHO-EJIEMEHTHOI MOJeNi
MIPU3HAYAINCH IIICTh MOXJUIMBHX IIEPEMINICHHSA, a y 3aKpiluieHOMY BY3Ii
pOocCTBepKa 3 MalsIMH MOJEIIOBANACH IXHS BiJICYTHICTB. 3a IPYTMM BapiaHTOM
mpu 30ipHOMY 3’ €THAHHI CTIHOBHX IMaHeNed MK co00I0 Ta 3 POCTBEPKOM 3a
JIOTIOMOTOI0 3aKJIaJHUX JeTaJIei MpHU3HAYAINCh HACTYIHI IPAaHWYHI YMOBH: y
By3Jax 3’ €JJHAaHHS CTIHOBHX MaHENEH 3 pOCTBEPKOM Uepe3 3aKJIa/iHi IeTali Ta y
By3JIaX BITBHOTO OONHMpPaHHs €JIEMEHTIB Ha POCTBEPK BCi KYTOBI Ta JIHIHHI
NepeMilieHHs] MOJIETIOBAINCH TAKUMH, [II0 MOJKJINBI; Y BY3JIaX pO3TaIlyBaHHS
nayi Ta 3’ €JHaHHs CTIHOBUX ITaHeJIed 3 POCTBEPKOM METAJICBHMH 3aKJIaJHUMHU
JIETAJISIMK BC1 KYTOBI MIEPEMIIIICHHS MOJICITIOBAIUCH, SIK MOXIIUBI, a BCI JIHIHHI
MepeMiIIeHHs TAKIMH, IO BiJCYTHI; ¥ By3JIaX 3’ € JHaHHS MK cOOOI0 CTIHOBHX
MaHeNe MeTaJeBUMHE 3aKJIaJHUMHU IETaJISIMH Ta Y BUIBHHUX BYy3Jax BCi KyTOBI
Ta JiHIIHI TepeMilleHHs MOJCNIOBAINCh TAaKUMH, IO MOXJHBI. 3rimHO 3
JaHUMH TPaHNYHUMH YMOBaMH BHKOHYBAaBCS PO3PAaXyHOK JBOX BapiaHTIB
3'€IHAHHS €JIEMEHTIB TPH Jii TBOX CIHOJIYYCHb HABAaHTAXKCHb. 32 IEPIINM
CIIOJYYCHHSAM HABAaHTAKCHb BPAaXOBYBAJIOCH TUIBKM IIOCTiHHE - Bill BJIACHOI
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Bar" OyIWHKY, 32 APYTUM - MOCTIHE HaBaHTa)KEHHS Ta BITPOBE B HAIPSIMKY
oci X. Iy KOXKHOTO BapiaHTy 3’ €IHAHHS CTIHOBUX IAHEJEH 3 pOCTBEPKOM Ta
CTIOJIyYCHHS] HABAaHTA)KCHb BH3HAYAINCh MAaKCHUMaJbHI 3HAUCHHS HAINpPY)KEHb
Ta nedopMalliii By3JiB eJIEeMEHTIB, BETUYNHHN SIKUX JJISI POCTBEPKY Ta CTIHOBUX

MaHeJCH HaBEeACHI Y MOPIBHILHUX TaOMUIX 1, 2 BIAIOBIAHO.

Tabmuus 1

MakcuMmanbHi 3HaUSHHS BEJIMYUH HaIpPyKeHO-1e()OPMOBAHOTO CTaHY Y
POCTBEPKY

MakcuMmanbHi 3HaU€HHs HaNpyKeHO-1e()OopMOBaHOIO

CTaHy y pOCTBEPKY IpH i

Croci6 — ~
Ne 3’ equanps | HOCTIHHOTO BEPTHKAIBHOTO | MOCTIHHOTO BEPTHKAIBHOTO
T | o eMEnTIB HaBaHTaKEHHSA Ta BITPOBOI'0 HABAHTAXKEHHS
X, y, Z, M, | M, | X Yy, Z, M, | M,
MM MM MM xHu o MM MM MM xH*m kH*m
MomnouitHe |
1 |suroroenes- | 0,0 | 0,0| -0,3| -4,1-176,3 0,0 | 0,0| -0,3| -4,15176,3
HA CJICMCHTIB
30ipHi
CIIEMEHTH
2 |podemaie ) 0o | 00| -0,3] 0,0[/-1783 0,0 | 0,0| -0,3| -0,1-1783
BHUI'OTOBJICH-
Hi
Tabnuus 2

MaxkcumanbHi 3HaAYCHHS BEIMYUH HANIPYXEHO-Ae(pOPMOBAHOTO CTaHy Y

CTIHOBHX ITaHENSAX

MaxkcuManbHi 3Ha9€HHS HalpyKeHO-1e()OPMOBaHOIO
CTaHy Yy CTiHOBHX ITaHEJAX i

Crocio — —
Ne | 5 e tHanms | TIOCTIHHOTO BEPTUKANBLHOTO | MOCTIHHOIO BEPTHKANLHOTO
| e reMeHTIB HaBaHTAXXCHHA Ta BITPOBOT'O HABaHTAKCHHS
X, V, Z, Mx,2 My'2 X, v, Z, Mx,2 My'2
Mm MM MM | xffonln | kHouln MM Mm MM | kfouln | kHouln
MoHosmiTHe
1 |suroroener- |-0,04(-0,04| -0,3|-2,82|-8,15/-0,11|-0,04| -0,3| 2,9 | 8,09
HsI €JIEMCHTIB
306ipHi
€IIEMEHTH
2 gg%ﬂplam" -0,04|-0,04| -0,3|-0,03|-0,32| -0,2 | -0,04} -0,31 1,19| 0,47
BHTOTOBJICH-
Hs
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AHami3 pe3yibTaTiB JOCHiIKEHHS HaNpyXeHO-Ie()OpPMOBAHOTO CTaHy
JIBOX BapiaHTiB MPOCTOPOBOTO 3’ €IHAHHS CTIHOBHX IMaHEJIEH 3 pPOCTBEPKOM, SIK
Ie BUIHO 3 pe3yabTaTiB Tabmuii 1, moka3aB HaCTYyITHE:

- TIepeMIillleHHs BY3JIiB CKIHUCHHO-EJIEMEHTHOI MOJIEITi 32 HAIIPSIMKaMHU OCEH
X,V,Z tnobanbHO1 cHCTEMH KOOPAWHAT JJIsl IBOX BapiaHTIB 3’ €IHAHHS MPH il
JIBOX CITONTyYeHb HaBaHTAXXECHb HE BiApi3HAIOTHCA. [Ipn mpoMy ropu3oHTaNbHA
CWJIa BITPOBOTO HABAHTAXXCHHS, IO NPUHMAETHCSI B MEKaX HOPMATUBHHX
BEJIMYWH, HE BIUTMBAE HA TOPU3OHTANBHI AedopMariii pocTBEpKY, OCKUIBKH
BOHA CIIPUHMAETHCS CTIHOBUMU TTAHEISIMH, SIKi IIPOCTOPOBO 3’ €IHAHI;

- sruHaibHI MoMeHTH M, y pocTBepky mpH il JBOX CIOJIydeHb
HABaHTAXXCHb MaiKe HE BiNpi3HAIOThCA. OMHAK MPH KOPCTKOMY 3’ €JHAHHI
BY3JIiB €JICMCHTIB, JJIs BUIAJKy IXHPOTO MOHOJITHOI'O BUTOTOBIICHHS MPH il
JIBOX CIIOJNIy9eHb HABAHTA)KEHB, Y POCTBEPKY BHHHUKAE€ KPYTWIHHHN MOMEHT,
SIKHH HEOOXiHO BpaxOBYBaTH IPH MPOEKTYBaHHI JTOJATKOBUM apMyBaHHIM
POCTBEpPKY;

- TpH TIPOeKTyBaHHI Ta OymiBHUITBI OyAWHKIB 3'€IHAHHA CTiH 3
POCTBEpKOM Oa’kaHO BUKOHYBATH HE MOHOJITHHM, a TAaKUM, Ji¢ CTIHU OyJUHKY
BijbHO a0o0 mapHipHO (d4epe3 3aKianHi geraii) oONMUParOThCs HA IUIMTHHUN abo
CTPIYKOBHI pOCTBEpPK. Take BHKOHAaHHS 3 €JHAHHSA CTIH 3 POCTBEPKOM
3MEHIIIUTh BUTPATH HA BUTOTOBJICHHS Ta apMYBaHHS.

Pesynbratn, ski HaBeAeHI y Ta0muii 2, mMOKa3ald, IO 3HAYCHHS
BHYTPIIIHIX 3YCHJIb B CTIHOBHUX ITaHENSX Ta MEPEMIICHHS BY3JIB CKIHYEHHO-
€JIEMCHTHOI MOJIeNIi Y HANPSAMKY Jii BITPOBOTO HABAaHTaXCHHS JUIA JIBOX
BapiaHTIB 3'€gHaHHS TpW Mdii JABOX CIIOJy4eHb HABAaHTAXXEHb 3HAYHO
BIIPI3HAIOTBCS. 3TUHANBHI MOMEHTH, OpPTOTOHANBHI ocsM X Ta ¥V, st
KOPCTKOTO 3’€IHAHHS €JIEMEHTIB TPH IBOX CIOJIYYCHHSX HAaBAHTa)KEHb
3QTMIIAIOTHCS HE3MIHHUMH, a TIEPEMIlIeHHS MOJENi y HampsaMKy oci X mpu
OJHOYACHIH Iii MOCTIHOTO 1 BITPOBOTO HAaBaHTaXEHb 3POCIH Maibke BTPUYI.
Jlnst enemeHTiB, sKi 3’ €JHaHI MApHIPHO, 3rUHAILHI MOMEHTH Ta TIEPEeMIilIEHHS
JUTS IBOX CIIOJTYYEHb HABaHTAXKCHb BINPI3HAIOTHCA. JlaHi pe3ylbTaTH CBiI4aTh
Ipo Te, IO y eNIEMEHTaX, SKi 3’ €THaHI KOPCTKO 33 MPOCTOPOBOIO CXEMOK0, 5K
IIe MOKa3aHo Ha puc. 40, BiIOyBaeThCs MEpepO3NOAUT BHYTPIIHIX 3YCHIb Ta
nedopmaniifi i TOMy BIUIMB BITPOBOTO HaBaHTa)KCHHS, SIKE Jli€ HA OyAWHOK y
MeXax HOPM € He CYTTEBHM. [IpuW ImapHipHOMY 3’ €IHaHHI KOXHHUU CIEMEHT
BKITIOYA€THCSI B POOOTY OKPEMO i MPOCTOPOBa poOoTa Maike HE BIUIMBAE Ha
3arajgbHUA HAIIPYXEHUH CTaH CTIHOBUX MaHEJeH.

ToMy, 3 ypaxyBaHHAM 3a3HAQ4EHOTO MOKHAa 3pOOMTH BHUCHOBOK, IO
OYIiBHUIITBO 00’ €KTiB IMPOMHCIIOBOTO Ta IUBUTLHOTO MPU3HAYEHHS 31 30ipHOTO
3aITi300€TOHy € OUTbIl €KOHOMIYHHUM 3aBIJKH MEHIIMM BHTpaTaM Ha
apMyBaHHS €JIEeMEHTIB.
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Yeeepoa I1.11., Heanuenxo I'.M., Kywinupenko H.I'., Kozoeenko A.M.

AHAJIN3 PEAKLIUI B DJIEMEHTAX IPOCTPAHCTBEHHBIX CXEM I1PH
PA3JIMYHBIX CITOCOBAX COEJUHEHUSA

BrinonHens! nccnenoBaHus peakiiuy CTCHOBBIX MaHeNIeH Ui IBYX BAPHAHTOB IIPOCTPAHCTBEHHOTO
UX COCAUHCHHUS C IUIMTHBIM (DYHOAMEHTHBIM POCTBEPKOM JKHJIOTO JOMAa MpPH ACHCTBUH ABYX
COYCTaHUI HArpy3oK. 3JIaHUE MOJAECIUPOBAJIACh KAaK HPOCTPAHCTBEHHBIH KOHEYHO-3JICMEHTHBIN
Kapkac C DJEMEHTaMU MOCTOSHHOW >KeCTKOCTH. [[Is OTaenpHOro MpOCTPaHCTBEHHOTO y37da ¢
MoMouIbl0 nporpaMmuoro kommiekca SCAD HcclnenoBanoch BIUSHHE CHOCOOOB COCIUHEHUS
CTCHOBBIX TaHENEeH C POCTBEPKOM Ha HECYIIYH CIOCOOHOCTh. [lapameTpsl HampspKEHHO-
eOpMHUPOBAHHOTO COCTOSIHUSL ONPENEISUICh JUIS BapHaHTa MOHOJHTHOTO HW3TOTOBJIICHUS
9JIEMEHTOB JIOMa M BapUaHTa MPOCTPAHCTBEHHOTO COCIMHEHHS CTCHOBBIX IaHENeH M3 COOPHBIX
JJIEMEHTOB WHJIyCTPHAIBHOTO M3TOTOBJICHUS. AHAIN3 HCCIIENOBAaHUS PE3YJIbTATOB MOKAa3al, 4TO
3HAYEHHS BHYTPCHHUX YCUIIMH OTIMYAIOTCS, IOATOMY CTPOUTEIBCTBO OOBEKTOB MPOMBIIIJICHHOTO
MU TPAXIAHCKOrO Ha3HAueHUs U3 COOPHOro >Kene300eToHa sBISETCS 0Oojiee SKOHOMHUYHBIM,
MMOCKOJIbKY YMEHBIIAIOTCS 3aTPAThl HA ApMUPOBAHHE YJIEMEHTOB.

Cheverda P.P., Ivanchenko G.M., Kushnirenko M.G., Kozovenko A.M.

ANALYSIS OF REACTIONS IN THE ELEMENTS OF SPATIAL PA TTERNS AT

DIFFERENT BONDING TECHNIQUES

Investigation of the reaction wall panels for twarignts of spatial connection plate foundation raft
house with two combinations of loads. The buildisgnodeled as a spatial finite-element frame
with constant stiffness characteristics. To sepasmatial node using software package SCAD
studied the effect of connection methods of watigis with plate raft on their carrying capacity.
Parameters of the stress-strain state determinedaidant monolithic manufacturing building
elements and variant spatial connection of wallefsmmvith prefabricated elements of industrial
production. Analysis showed that the values ofriraeforces are different, so the construction of
industrial and civil use of precast concrete is eneconomical because of the reduced costs of
reinforcement elements.



