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PACYET CUIMOBBLIX XAPAKTEPUCTUK ANTA KOHCTPYKLINN
YHUMATEPATBHOIO CTEPXHEBOIO AMMAPATA NPU JIEYEHWU NEPENOMOB
MblLLlEﬂKOB’V‘EOﬂbLIJEEEPU.EBOM KOCTHU

O.I Aepyrum, B.A. Babaisan

\’apx{xogcxﬁﬁ HAIHOHATBHBI YHHUBEPCHTET pa/ IO ICKTPOHHKH, S'Kpalma

B uesisX yIVYIICHHS Pe3y IbTaTOB JIEUeHHS T1e-
PETOMOB MEIIIETKOB 601b11e0CPLOBOH KOCTH 1ie-
1eco00pasio H3YHHTH BO3MOKHOCTH IPUMCHEHHS
KOHCTPYKLIHH YHILTATePATEHOTO CTEPYKHEBOT O ariia-
para 1 NPOBECTH HCYEPIbIBAIOIMI aHAIN3 CHIO-
BBIX XaPAKTEPUCTHK, (efCTBYIOMNX Ha pe3pdoBbie
COS/HEHHA.

J11s CTEP>KHEBOTO allNapaTa, CoepsKallero He-
CKOTBKO (PHECHPYIOLIHN CTepykHed (ITILIEK), COe T~
HeHHbIX 001Eel IIaHK0i (CM. pic. 1), BHemHas cia
P, jeficTByroinas Ha Hando 1€ Harpy )KEHHOE Pe3b-
GoBOe coeamHeHIe. OnpeerseTcs no Gopyyiam
[1-3]:
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rae O — cuna, AeiicTByomas Ea NIaHKy 101 yIII0M
« k Beprukasii, H: /1 — paccrosnue OT MUTaHKH 10

Pucyrok 1. CxemaTuueckoe usobpaxenue
hMKCHpYIoUue KOHCTPYKUMK
(npodmnbHags npoekums):
1- (huxcnpylonniii crepiens, 2 - raiixa,
3- cocMHNTETbHAS 111aHKA.

KOCTH (PHHHIMACTCA PACCTOAHME 10 KOCTIE B «3710
POEOMY MECTE), MM: [ — PACCTOARNE MEK! Kpait
HUMH GEKCHPYIOMIHMH CTEPIKHAMH {Oupeiense
JUTMHY KOHCTPYKLIH), MM; N — KOIIUeCTEO OHKCH
PYIOIHX CTeIKHEH.

Cormacgo pepakenio (1) BHenHAs ciita P, 1eh
CTByIOLIAA Ha Aanb0/1ee HAIPYKCHHOE Pe3b00Bo
COe/(HHEeHHEe, YMEHBIIAETCA C POCTOM KOM4eCTB
crepskHeil B QUKCHpYHOUIeit xoHCTpyKumA. 113 rpa
(HKOB, MPHBEICHHBIN HA PHC. 2, g, CIAEIYeT. uT
OITIMMATHHOI 110 CHIIOBOH XapaKTePHCTHKE H Y POE
HIO MHBa3MBHOCTH SIBIZETCH KOHCTPYKUHA 13 3-
COEHHEHHBIX TITAHKOI (PHKCHPYIOLIHX CTEPKEE
(N = 3). Cnzia P Bo3pacTaeT IpH YBEIHUCHHH YT
6 npHIIoZKeHIT BHEHEH chitbl (. M SBISETCH Mak
CHMaIIBHOI] TIPH CTPOrO-rOPH3OHTATLEHOM BO31CH
creiu (0=90°) Bile 3aBHCHMOCTH OT KOJIHYECTR
cTep/kHell B KOHCTPYKUHH anmapara. Ten He Mg
Hee, YMEHLIICHIS CHIBI £ B OCTAIBHOM iallaseH
YIJIOB MOYKHO JOCTHIHYTH MYTEM YBCTHUCHIA KC
M4ecTBa CTepskieli B GPHKCHPYIOUIEH KOHCTPY KL
(cm. puc. 2, 6).

ITpennyLiecTBa MHOTOCTEP/KIEBOH (PHRCHPYK
11e i KOHCTPYKLIMH OUCBIANBT 3 JAHATPAMM, IPHBE
JeHHBIX Ha PHC.3: IPH YBE TITHCHIN KoTHuecTea di
CHpYIOIIHX CTeP/KHEN B KOHCTPYRKANH YMCHBLLAL!
ca cuna P, qeficryioniasg Ha HanGoyee Harpyxer
Hoe pe3pOoBoe coeuHenne. Jannad 3aBiiCHAOCT
sBngercs runepdosurueckoii. OnrumanibHoe COO!
HOIIEHHE MEYK/Y YMEHbILICHHEM CHIIB P H CHIK
HHEM TPaBMaTHUHOCTH BMELIATEIbCTBA [AOCTHIY
€TC4 IPH HUCTIONB30BAHI QHKCHPYIOLIE KOHCTPY?
nuu, coslepskallei 3 drkeupyromax crepiusd. H
X014 U3 rPAQHKOB 3aBHCHMOCTEH CEUIBL P, OT UIHH
[ GurcHpyromeii KOHCTPYKIHH (CM. PHC. 4.a), MO
HO CeJiaTh BBIBOJ, UTO NPH YBEIMYCHMHM HH
(uKkeHpyIomeit KOHCTPYKIIMH MPOUCNOIMT Y MCHBIL
Hye CHIBL, JleficTByonlel Ha Haudoee HarpysKel
HBIH GOT, TPHYEM ONTHMAILHAS /THHA KOHCTPY!
umH Haxoantes B axanazone 50-200 Mm 11pH Ko
yecrpe (purcHpymolx donros NV = 3. Kak ci1ex
et n3 rpadukos 3apucinvocreit P{7), wsobpaer
HEBIX Ha pHC. 4, O, pACCTOSHUC OT HAPY/KHOIO K
KOCTH 10 PHKCHPYIOLICH IUIAHKH J0LKHO ObITh M
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PucyHOK 2. 3aBUCUMOCTH BENUUUHLI CUMb] P oT napameTpOoB BHEWIHNX BO30eACTBMMA:

2) OT BE NI HHB! BHEITHEH Crutbl Q, AeficTBYIOMIEH Ha MTaHKY IO yTII0M 30° Kk BEPTUKATH

KOHCTPYKUMIL COASPIKAIMX N cTepKHEH;

) OT BeJIUUHEL yITIa O IIpH CHile Q = 1000 H, nefictaytoweil

coxepxaimx N cTepiKHer.

mpurh= 2020, /=200

a TLaHKy, npH h = 20 aa, /=200 MM, g7 KOHCTP

PucyHok 3. [lnarpamma 3asucumocti cunbl P, oT konuyecTsa N cTepkHen B hMKCHPYHOLEe R KOHCTPY?
npv Q=1000H, h = 20 mm, /= 200 mm, a = 30°.

HAMATBHBIM W OTPAHHYHBATHCS HCKIFOYHTENBHO
anaToMuueckoil xondurypannei [IOBPEIKAEHHOH
0BNACTH KOCTH H MATKHX TKaHeH.

MIHIMATBEBI AraMeTp o pe3p0bl CTEPIKHA CO-
[71ACHO YC/IOBHAM IPEIRIIBHOTO CHIOBOTO BO3I1eH-
cTBMs HA HaHOONee HarpyskeHHoe pe3ndoBOe CO-
eHenye, ONpeASieTCA II0 dopmyne [1-3]:
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rie ap: 375 ]\,ma — HOH}'CKH?MOC pactTdaiRenHne

e~ ~TEYATT TL ALILT

I'padux 3aBHCHMOCTH d(P), mo3sOs IO
paTh ONTAMATHHBIH IHAMETP pe3sOBl B 3a:
CTH OT BeJIHUMHE! BHEIIHeH ciuts P, JeficT]
Ha HAHOO Tee HaTPY KEHHOE COCIHHEHMIE, 1]
Ha pHC.5

[IposesieH KOMILTSKCHBIH aHAL3 TIAp:
BHeNTHeH CHTB, BO3IeCcTRy O Ha thut
JL[y10 KOHCTPYKLUEO. BEMUCITCHBL 3HAUCHH
Helt cnsl P, npuiaraemoii K Handosmee Ha
HOMY Pe3b00BOMY COCANHESHUIO, B SABHCH
BHCLIHIX BO3AEHCTBHH U ITapaMeTPOB G
LLICT KOHCTPYKLIHH.

[IpoBeneH Mpe BAPHTE bHBIH CHHTE3 O
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PucyHok 4. MpauKky 32BUCUMOCTEN BHELIHER CHnMbI P!
a) OT paccTofHuA [ MexK 1y KpaitHnvu 6oaTaMu B uxcHpyromed KOHCTPYKITHH;

0) OT paccTOSHUA /1 MEXKILY IUIAHKOI H KOCTBIO.

{0H KOUCTDPYKIM CTEP/KHEBOTO anllapara Hexoas
H3 YCII0B1H MIHHMaTbHON TPAaBMATHIHOCTH Ollepa-
THBIOTO BMEMIATEIbCTBA H KECTKOCTH QIKCcallin.

YCTaHOBIIEHO, YTO JHaMETp pe3s0bl Ha (QHKCH-
pYIOIIEeM CTEP/KHE 3aBMCHT OT BH2UIHE! citinl P
npuiaraeMoil k HandooIee HarpysKeHHOMY Pe3s50-
BOMY COCauHe 0. [ curpxenig obmeif Tpagna-
THYHOCTH BMELIATE.IBCTBA HEOOXOIAMMO YMEHb-
WaTh Be.THUHHY BHeIUHell cH:ier P mpHiaraesoii x
HanOoIee Harpy KeHHOMY pe3sdoBOMY COealHe-
HIIO, C HOMOIUBIO HPHMEHEHMS (HKCEPYIoLIe KOH-
CTPYKIIHH, COJeprKallleil HECKONIbKO CTePIKHell, co-
€ 1MHEHHbIX ILTAHKOI.
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