VIAK: 627.2

HAIPYKEHO-TE®OPMOBAHMI CTAH CYMICHOI POBOTY
IIIIPHOL CTIHKH I TPYHTY 3ACHUIIKHA, APMOBAHOIQ
| TEOPEIIITKAMM

- 3apensxnit K.O., cmydenm 2p. ITII[E-505m
Hayroguii kepignux — 0.m.n., npogpecop I'pumun A.B.

Ooecvxa depoicasna axademia Gydienuymea ma apximexmypu
- M. Odeca, Yrpaina

HMocaixkenus BIIMBY apMyBanns IPYHTOBOL 3aCHIIKH HAa HANPYXeHo-
nedopMoBanmil cTaH KyTKoBoi nigmipHoi cTiHkm 3 BpaxyBaHHAM il
OPYXHOMNACTAIHOTO AeOPMYBAHES M CKAATHOr0 HABAHT2KEHHS.

Beryn

Y cygacBoMy 6yniBEMITBI yce GLIBII IIMPOKO 3aCTOCOBYEOTHCS HOBI
TONMEpHi i CHHTeTHYH] MaTepiam, lpn apmyBauni rpyHTIB B pisHEX TaNy-
39X OyXiBHMAITBa 32CTOCOBYIOTBCS T€OPENTITKH.

Teopemitka sk MaTepial BONOJie BeNuKoro HECYYOIO 3/IaTHICTIO ¥ HOpi-
BHAHO Manolo nedopmanicio. 3amorHen; Monyni 06'eMHOI reopeliTKH
YTBOPIOIOTE HAaNIBXOPCTKY IUTMTY, Imo TIEPEPO3NOAINIE HaBaHTAKEHHA.
Ilpr poszraryeauni YTBODIOETBCH MimHMIt TOPH30HTAIIEHO-BEPTUKAIBAMI
Kapkac, 14 dixcanii manosmosaua (semi, micky, me6ens). [eopemmiTka
Ro3BONISE ONTHMaNbHUM YUHOM BHpOGUTH cTaGinizamnito HaBaHTAXEHHS 1
omip epo3ii IPYHTY, mo 3abe3neuye crabinmpue ToNoXeHHs IpyHry. Ilix 9ac
apMYBaHHA IPYHTOBOro MacCUBY reopemiTkoro 36inbuIyeThcs MIilHICTH !
3abe3medyerhes XOpommit posnopin TOPU3OHTATLHUX CHJT Ha 3HauHill W10~

. I'eopewitka Bonogie criikicrio RO 1ii rifporeonoriyaux UHHHHKIB 1
€KOJIOT1YHOI0 Ge3neKkoro.
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OcHoBHi piBusung i MeToxn po3B’zanns

Jins BUpIMICHHS NOCTAaBIEHOTO 3aB/IaHHA BuxopncToayBanhcx HacTynHi
crisBiAHOMEHHA. PIBHICT, BUTIKAl0Ya 3 IPUHEIMITY BipTyamsHoi poGota,
sKe HE 3aJIXHTH BIJ{ 3B'A3KY MiXK Halpyroro i fedpopManismu.

T i . L
(1€ od+ [[0u]' (pii+ci—PydQ~ [[du] qdl=0. (1)
Q Q r
Tyr: I =TUT, — rpanuus cucreMu; &, & - BEKTOPU BIPTYaJbHUX Iepe-
MinieHs i nedopmariii; o - BEKTOp BHYTPIIHIX HaNpyXeHb; O - MJIBHICTH
Marepiana; ¢ - BEKTOp IapaMeTpiB 3aracanns; P - 06'eMHe HaBaHTaXCHH,
q - IMITyTECHE TIOBEPXHEBE HABAHTAXCHHA.

3B'430K MK NPUpPOCTaMH HepeMillieHb i JedopMallisMy BA3HAIaBCA 3
reoMeTpHYHEX cHiBBifHOmMeHs Komi

deg =3 (duy s + dug ). )
PiBHAHHSA CTaHy HpHiMaNnucs y BATTIANI PIBHOCTI
—©
deg, = Cksmndam nt N o > E 3)
ne dA=const>0; f . moxigHa Bif QYHKII BaHTRXEHHA N0 Oy
C) . mopyni npyxHOCTi. _

3acTocoByBaNacsa Teopis KiHEMATAIHOTO sminaerns [2]. Tlpn gucens-
HOMY BHpIIICHHI 3aBJA2HD TPy KHOIUIACTHIHOCTI JIOBOJHTHCA BUpOOTIATH
IMCKpeTU3allilo BUXiAHUX PiBHAHE HO obnacti, 3aliMaHok0 crcTeMoro. Jlnd
I(-0T0 BHYTpIUIHA OGNACTS CHCTEMH PO3GHBAETECA HA KiHIeBi i39uapameT-
prvHi eneMenTH. JIMCKpeTH3alis OCHOBHUX pIBHAHB IO OONACTI CHCTEMH
BUKOHAHA METOJOM KiHIIEBHX eeMeHTiB. B pe3ynbTati NepeTBOPEHE Oyna
OTpUMaHa CHCTeMa HeiHIMHUX piBHAHB anre6py, AKy MOXKHA 3aIUCaTH Y
BUIJI4/1i HACTYNIHOTO MATPUYHOTO PIBHAHHSA ‘
M+C+K(d)=0> )
TYT: M — matpung Mac, C — MaTpuild memngysanus cucremyu, K(d) —Ma-

TPHUA HKOPCTKOCTI, 3aNIEXHA BiJl BEKTOpa BY3JIOBUX nepemilneds, ¢ - IMIy-

JILCHC HAaBaHTAXKCHHA, d - BeKTOpa BY3JIOBHX nepeMiUIeHb. -

Pe3ynbTaTH PO3PAXYHKY ooy
Po rOBMH MAacUB YKpPIilUICHHH MiIIPHOIO CIIOPYNOIO
o onct Aan00E crinn mapku IICM66.60-1 no

BUIILi KyTKOBOT 3aJ11306€TOHHOT ninipHoi : l
cepii 3.002.1-2 pospoGiena I'TII Kuiscekuii [TpoMcTpOiilpoeKT (puc. 1).
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Puc.1. PospaxynkoBa cxema mifipHoi CTiBN

38

x¥

I3 36iNbIIeHHAM BMCOTH HimmipHOi CTiHM KYTKOBOTO THIIA AKTABHUH
THCK IPYHTY Ha Hel 3pocTa€, IO TIPHU3BOJUTE 10 361IBIICHEA il po6o3oro
Tepepi3y i BHACTINOK UBOTO JI0 TOrO, MO OGBAXHIOE, 1 HOPOXNIAHHIO TaKoi
cnopynu. [l 3MeHUIeHHS pO3TOpy IPYHTY NpPH PO3paxyHKy BHKOPHCTO
BYIOTBCA PO3BaHTAXYIOYM NPHUCTPoi, TO6TO reopentiTky. IIpn po3paxyHKy
TIPOBOIMTHCA JOCTIHKEHHS 3MiHH HanpyxeHo-feGOpMOBaHOTO CTaHy, K B
IPYHTi, Tak i B MiANIpHi¥ cTiHi HpM apMyBaHH( IPYHTOBOTO CEpe/lOBHMIIA
reopeniTKoIo.

KyTKkoBa TiamipHa cTiHa BUKOHAHA 3 MOHOJNITHOTO 3aniz06eToHy. Buco-
Ta CTiHH Baj piBHeM 3emii 5.0 M, a rmGuHa 3anarasms 1.6 M. [lpuxianede
Ha TPYHTOBUI MACHB HAaBaHTaXeHHA cKiafae 25 kH/mM* mpu JIOBXHHI 1OHa-
Txa 10.0 M.

CxeMH 3arajibHuX flepeMileHb eIeMEHTIB CHCTeMHU B 301IbIeHOMY M3
cioTabi Ba Beix eTanax BUpOOGHUIITBa pOGIT OCIiIOBHO MOKa3aHi Ha pUC. 2.

SIx BMJIHO 3 CXeMM HA4 PHC.3 CHCTEMA 3HAXONUTHCA B CTIHKOMY crati,
IUIACTHYHI 30HM YTBOPWINCS JIUINE B IPYHTAX.

Jina pocnineHss BIUIABY apMyBaHHA IPYHTY MacuBy Ha HanpyxXeHO-
nebopMoBanuii craH KyTKoBoi MiAmipHoi ¢riHu npuifgTa 06'eMHa Te0pe
WTKa 3 PI3HUMM BHJIaMM 3allOBHIOBaYya: KBApLIOBHI MiCOK ('y=1.55T/M”
E=30MTI1a) i me6ius (dp. 10-20mMm, E=110MI1a) (puc. 4).

Jna pospaxyuxy mocnipkento 16 pisHuMX BMNANKiB po3TauryBaHHs I€o”
pemi'f'mf (14 KOXKHOrO BUY 3aIOBHIOBAYA FeOPEINITKY): 3 Pi3HOIO JOBKH
HOIO 1 Pi3HKM PO3TAIIYBAHHAM €JIEMEHTIB 110 BUCOTI MillipHOT CTIHH.

P.e'zynb'ram PO3PAaXyHKY NOKA3HUKIB HanpyxieHo-aedopMoBaHOTO cra-
HY THJUipHOT CTIMK NIPU BMKOPUCTaHHI TeopeltiTky, A nepumx 8 po3pa-
XYHKOBMX BApiawTiB 3 BUKODHCTAINAM pisHMX MaTepiatin 3acuiiki, 3 P17

100



HOIO nonqmcflo 1 plBHHM' PO3TalllyBaHHAM €JIEMEHTIB O BHCOTL HigmipHol
crinm, 3BeAcHl B Tabmmi 11 2.

3
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{

e

Puc.2. Cxema nedopmauiil rpyHTOBOTO HacUITy i HiAIipHOT CTIHA
. '-r.\--.przr,vglr o )

Puc. 4. ApMyBaHHs 3BOPOTHOI 33CHIIKH FEOPEeIITKaMH -
(3aranpHa cXeMa)
[Mopisugsmy oTpuMaHi 3HAUYCHHA B pesyNBTaTi PO3PaxyHKY MOXHA 3pO-
OuTu HacTynHuUl BUCHOBOK: :
— DpU BUKOPHCTAHHI T€OPELIITKH I3 3aOBHIOBATUCM 3 meGHs ((bp:lo-
20n, E=110MITa) edexrupany € BapianT Ne8, a CKOHOMITHAM — Baplant
Net;
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Tabnmng 1. — Pe3ynasTaTi po3paxyHKy Hanpymeno-neq;opMOBaHOm
cTaHy DiAmipHOi CTiHA IpH BUKOPUCTaHH! F€OpPEUlTKy
i3 3aroBHIOBaYeM i3 mMebGeHro

3anosHioBa4d — WebiHb (Pp. 10-20mm, E=1 10MI1z)

HapameTp Bapianti
1 2z | 3 4 5 6 [ 7 137

Cepenni Hanpy>KeHHS B 0| 2250|2320 2310 4
mignipHii crini GHME) eagifeant | 929 S g

HeBiaTopHi HAaNIpy>KeHHA B

S s 41 4754 |1 4736 595
niAnipHift crini (KEAR) 4619 | 4615 | 4618 | 459 4714 | 4595

TopusoHTammHe
nep eMiIIeHHS TOipHoi - 20 20 20 20 21 21 21 | 20
crinn Ux (v}
BepTuraneHe
nepemMilleHHA NifMipHol .| 44 | 44 44 | 44 45 45 | 45 | 45
CTiHM (VM) - .

IlosHi HaNpYXeHHI B
IPYHTOBOMY MacHBi (kH/m?)

377.6|377.5| 3775|3765 378.6(377.9) 377 | 371

Cepenni HAIIPY>KEHHA B

i i ! 75 [ 1726
IPYHTOBOMY MaCHBi (xH/) 175211751 175111747 175611753 ] 1

HepiaTopHi HAOPYXEeHHI B

. ; 66 | 1657
IPYHTOBOMY MaCHB (<H/) 166.1]166.1| 166.1| 166 | 166.1|166.1} 1

TToeHi nepemimenta (M) 44 46 46 46 46 | 46 | 46 | 46

L

— TP BUXOPHCTANHI F€OPENIITKH i3 3aTOBHIOBAUEM 3 KBAPIIOBOTO THCKY
(E=30MITa) edexrunnmm ¢ Bapiant Ne4, a exoHomignmm — Bapiant Nel [3]-

Bucnoexu

1.  OurmMansHUM BapiaHTOM apMyBaHHS, 32 NAHUX IeONOriaHIX YMOP
i mapaMerpiB migmipHoi ¢TiHM, € 06'eMHa reopemiTka NIUPHHOIO b=6M 13
32II0BHIOBaYeM 3 KBAPIOBOTO MicKy, NpH po3TamrypaHsi 0.5M Bill BepXHBO
IO PiBHS 3ACHIKH.

. o w o—

2. BuxopucramHs  reopenNiTKHM  BIUIMBaE  HA HaIIPY)‘feHTi_

AedbopMoBanUit CTaH AK IPYHTIB MacHBY, TaK i KOHCTpYKIii MixmipHO! CO}K
K

HH, NO3BOJIOMH 3MEHIIMTH cepelHi i JeBiaTopHi HampysxeHns, 3 T2
TIepeMITICHHS;
3. Buxopucranms reopentirku mUpnHOI0 b=6M i3 3amOBHIOB g
" N R . 3
KBapUOBOro WiCKY, MpU posTantysanyi 0.5M Bij BepXHboro pisHA 330H 3
AOSBONMIIO SMEHIINTH Cepeli Halpy>KeHHs B TMTipHil cTiHi Ha 90

auyeM 3
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)IesiaTOPHi Hanpy>XeHHs B MANIPHii cTini Ha 238 xH/M2, niosHi HaIpyXeH-
g B IPYHTOBOMY Ma:KBl Ha 66 XH/M?, cepenni HanpyxeHHA B IpYHTOBOMY
macuBi Ha 36 KH/M?, ropusoHTanbHe NepeMilleHHs MiAMipHOi CTiHM Ha

7 MM.

Ta6mans 2. -‘Pe.symram PO3paxyHKY Hallpy>KEHO-1¢POPMOBAHOrO
CTaHy MiANipHOI CTIHM NP BUKOPUCTAHHI T€OPEIIiTKH
13 3a[IOBHIOBAYEM 3 IICKY

RalIOBHIOBAY —KBApLOBHH micok (E=30MI1z)

IlapameTp BapiaHTH
1 2 3 4 5 6 2 8

CepelHi HANPYKEHHA B
ni;mipﬁiﬁcﬁﬂi(KI-I/M’*) 2270 | 2270 | 2270 | 2260 | 2330 | 2330 | 2320 | 2290

HeBiaTOpHI HANIPYXKEHHA B <
nigmipHiA CTiHi GE/MD) 4633 | 4633 | 4636 | 4612 | 4785 | 4775 | 4769 | 4692

TCpH3OHTAIEHE
Iep eMiIeHHS ITiIAIPHOL 20 20 20 20
crigu Ux (uov)

21 21 21 21

BepTiK. Mep eMimenHA 4a | aa | 44 | a4 | a5 | a5 | 45 | 45
nignipHol CTIHK (Vi)

Blgsst A el 377.8|377.8| 377.9| 3769|3794 |379.1| 3786|3747
IpYHTOBOMY Macubi (k%) .

CepemminanpyxenHaBs | 1753|1753| 1753|174.9( 1759{1758| 1756| 174
Tp’JHTOBOMY MaCHB1 [¢30%9)

FleBiaTOpHi HATIPY>KEHHS B P - .
i 1| 166 | 166.1]166.1] 166.1 1858
sty GRSy [ o 166.1| 16
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