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AnnoTanud. B cTaTbe NpUBOASTCS aHAIU3 pe3yJibTa-
TOB 3KCITepUMEH-TaTbHBIX UCCIICIOBAHN (DYHIAMEHTOB
¢ 000J10YKOI1 Ha TTeCYaHOM OCHOBa-HUU. ABTOpaMu Ipo-
aHAJIM3MPOBAHBI TapaMeTPhl HATIPSLKEHHO 1e(hopMUpPO-
BaHMS COCTOSTHMSI OCHOBaHUS. B KOHIIE cTaThyl TIpUBE-
JIeHBI 3aa9M 1 HaTIpaB-JICHUS TaTbHEUIITNX NCCIIeI0Ba-
HUMN.

KioueBbie cioBa: ¢hyHIaMeHT B 000J04Ke, HAIPsI-
>KEHHO Je(OopMUPO-BaAaHHOE COCTOSIHUE, OTPaHUYECHUE
0OKOBOII nepopMalli, SKCIIEPUMEHTAIb-Hble UCCIe-
JIOBaHUSI HECYIasi CTOCOOHOCTb OCHOBAaHUS

OcHOBHas cepysl OITBITOB HAa MOoIean (PyHIaMEHT C
000s10uKOIi (puc. 1.6) mMpoBOAMINCH TPU AUaMeTpe (hyH-
nameHTa D¢ = 0,4 M, a tuameTp 000-10uku D06 Bapbu-
poBaJics ¢ yBeaudeHue cootHoueHuss = Dd/Do6 1,05;
1,3; 1,8 1 2,5. OnTMaibHBIM 0Ka3aJI0Ch OTHOIIIEHUE =
1,2 - 1,4, mpu KOTO-pOM HecyIasi CoCOOHOCTh ObLIa B
4,5 - 5,5 6osbliie yeM pyHIaMEHTa o cxeMe puc. 1.a.,
YTO OOBSICHSICTCS OrpaHUYEeHHEM OOKOBOTIO paciiopa.
OnTH-MaJlbHBIM COOTHOIIIEHUEM BbICOTHI 000104k HoO

K ee nuametpy Dob npu-HaTo boparkoseim .M. paB-
HbiM 0,5. Tlocne yniaoTHeHuUs TpyHTa B 000J104Y-Ke TIpU
yBeJnueHuU Harpy3ku a0 0,2 mp, ¢pyHIzaMeHT 1 000-
JIoUKa paboTaloT KaK eaInuHOoe 11eJIoe, T.¢. IecYaHoe 3a-
TIOJTHeHNE IMTPAKTUICCKH He YIUIOTHSICTCS U ocanka (hpyH-
JlaMeHTa COBIIAIAeT ¢ 0canKoi obonouku. [anee QyH-
JaMeHT pa-00TaeT Kak paBHOBEJIUKUIA 1O TIONIAAN
¢dbyHIaAMEHT ¢ 1UaMeTpoM paBHBIM D00, B TOM 4ucIe,
Kak MoKasajau JaJbHEeHIIe OIbIThI, 3TO CIPaBETUBO
Mpu 3ariyoseHun 000JI0YKU B IPYHT ocHoBaHus (Puc.
1.8). KpoMe 3T0r0 3a cYeT yaydIIeHHOTO KOHTAKTa Iec-
YaHOTO 3aITOJHUTEIS 000JOUYKHA W MEeCYaHOTO OC-
HOBaHWS HeCyIasi COCOOHOCTh TAaKOTO (hyHIaAMEHThI
Ha 20 npoueHToB Ooibliie. HopMmanbHble HaNpsiKEeHUS
BIIOJIb BEPTUKATbHOI OCH (hyHAAMEHTa JOCTUTAIOT MaK-
CUMyMa Ha YPOBHE CepeaNHBI BLICOTBI 000J104KU. CXKI-
Maro-1I1ie BepTUKAIbHBIC U PACTSITUBAIOIIE TOPU30H-
TaJIbHBIC HATIPSDKEHMSI B 000-JI0UKE TUIABHO BO3pacTaioT
C yBEIMYEHUEM TJIyOMHBI U JOCTUTAIOT HANOOJIb-1ITNX
3HAYEHUI B HIXKHEN YacTu o0osiouku. bosee netaabHO
ananu3 HIC aB-TopoMm He npuBeneH. BeiBoabl, caenaH-
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AHanM3 pe3yJbTaTOB 3KCIEPUMEHTAIbHBIX MCCIeI0BAHUMI
byHaaMeH-TOB ¢ 000J0YKON Ha MECYaHOM OCHOBAHUU
npoBeneHHble bopaukoeim [LM. [1-5] mokasan cienmyroiiee. B
KauyecTBE KOHTPOJIbHBIX OIBITOB aBTOP CTABWJI KPYIJIbIi (hyHIaMEHT
Ha TIOBEPXHOCTH mecuyaHoro MaccuBa (Puc. 1.a) u uc-cnemosan
HAC ocHoBaHUs1, MOCTPOWJI MOJISI INIOTHOCTU U OTNTPEACITUIT HECy-
IIYIO CITOCOOHOCTh (pyHIaMeHTa. 3a HECYIIYI0 CIIOCOOHOCTh
CHUCTEMBbI «KPYT-JIblil (hyHIaMEHT-TIeCUaHOe OCHOBaHME» TPUHSITA
Harpyska, Korua ocaaka (hyHIaMeHTa Py MOCTOSTHHOM Harpy3Kke
He 3aTyxajia U MPOMCXOAMI BBITIOP IPYHTA U3-TIOJl MOJIEIHU.
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Puc. 1. Cxembl IpOBeIeHUS OTIBITOB

Hble B paboTe bopiukona I'M., npu-Beau K TOMy, 4TO
MOSIBUJIOCH 0KOJI0 50 HOBBIX KOHCTPYKTUBHBIX PEIICHU I
GyHIAMEHTOB, 3alIUIICHHBIX ITATEHTAMM, B KOTOPBIX
HCIIONIb3YeTCS TIecUa-HbBIA 3aITOTHUTEIb.

B HacTos11eit paboTe, Ha OCHOBaHMM OOILIMX 3aKOHOB
MEXaHUKM TPYHTOB [6] 1 MEXaHMKU CILJIOIIHOM Cpeabl
[7], npoaHanu3upoBaHbI Iapa-MeTPbl HAMTPSIKEHHO Je-
(GopMUPOBaHUS COCTOSTHUS ITeCUaHOro ocHoBaHus. [Tec-
YaHOE OCHOBaHME SIBJISIETCSI IIPEKPACHOI MOJIETBIO TPYH-
TOBOTO MacCHBa IIPH IIPOBEACHNH 3KCIIEPIMEHTATBHBIX
HCCIICIOBAHUI T.K. TTO3BOJISIET MHOTO-KPATHO IIPOBOINTH
OITBITHI B MACHTUYHBIX YCIIOBUSIX. DTO ITO3BOJISIET OOECIIe-
YUTh MOBTOPHOCTh U3MepeHusi mapameTpoB HJIC u yse-
JIMYMBAET JOCTOBEP-HOCTh MOJYYECHHBIX PE3yJIbTaTOB.
Ha mepBbIx 3Tamax sKcepruMeHTaIbHBIX UCCIICIOBAHMI
HJIC ocoboe BHUMaHUE YACISIIOCh M3YUYCHIIO KOHTAKT-
HBIX JaBJICHUI, a aHAIN3 (PaKTUIECKH CBOIMIICS K OHO-
OCHOMY HarpsKeHHOMY cocTosiHUIo Puc. 2.a. PacueTHble
CXEMBbI IO MOJENIU YIIPYTo AeDOPMUPYEMBIX TeJ (TUIO-
Te3a Bunkiepa) pakTruecku TakKe BbIACISIOT TUANPY-
folllee 3Ha-4YeHNEe BepTUKAIbHBIM daBieHUsIM. [1o Bep-
TUKAJILHOI OcH Z DYHIaMEHTa B 000I0YKe HAIPSDKEHHOE
COCTOSTHUME OJIM3KO K OMTHOOCHOMY cxkaTuio. [1pu atom
BIIOJTb OCY TOPM30HTAJIBHBIE HOPMAaJTBEHBIE HATIPSIKCHMST
(pacrmop) oau-HaKOBbIE MO BeJIMYUHE, HO MIPOTUBOIIO-
JIOXHBIE T10 3HAKY CJIeBa U cIipaBa oT ocu. Ha BepTukaib-
HOI OCM KacaTeJIbHbIe HAIIPSKeHUs paBHBI HYI0. B
Mo-nenu rpyHTa [TacTepHaka yXe yIUThIBaeTCS pacIpe-
JIeJTUTEIbHAST CIIOCO0-HOCTh TPYHTA M TIPU ITOCTAHOBKE
IUTOCKOM 3a1a9¥ YIUTHIBACT TOPU30HTATb-HBIC HAIIPSI-
>KE€HUsI pacropa, CBsI3aHHbIE ¢ BEPTUKAIbHbIMU HaIpsi-
KEHUSIMU KO3(hPUIIMEHTOM 00KOBOTO AaBaeHUs (A1s
nedopMalnii UCTIONb3YIOT KO3(-(PUILIMEHT OTHOCUTEb-

HO ToTepevyHoii JedopMaliiy IpyHTa aHAJIOTUYHbII
koadduimenty [lyaccona nist ynpyrux ten). [1pu nipo-
BEIICHNUH SKCIIEpUMEH-TaJIbHBIX MCCICIOBAaHNI Ha MO-
TETSIX KPYTJIBIX U JICHTOYHBIX (YCIIOBHO O€C-KOHEUHBIX)
GyHAaMEHTOB (DaKTUYECKU PACCMATPUBAIOT ILIOCKYIO
3aJa4y ¢ AByMs IJIaBHBIMM HarpsikKeHUusiMu puc. 2.6. B
rnocJjieAHee BpeMs 00JIbIIoe pacIpOCTPaHEHUE TTOTYUM -
JIM cTabuinoMeTphbl (TPUOOPHI TPEXOCHOTO CXKaTHsl), HO
HamnboJIee pacIpoOCTpaHEHHBIE TTO3BOJISIOT ITOJYIUTh
paBHOMEpPHOE 00XXa-THE C IBYMSI paBHBIMU TJIABHBIMU
HaIIPSIKEHUSIMU COOTBETCTBYIOIIMMU HAIIPSKEHHOMY
COCTOSTHUIO TI0 BEPTUKAJIBbHOI OcH (hyHIaMEHTa IPOX0-
Js1ieit 1o ueHTpy. st HanpsoKeHU i B TPOI0JIbHOM Ha-
MpaBJeHUU U TIOMIEPEYHOM, 3a CUET MOSBJICHUS Kaca-
TEJbHBIX HAIIPSDKCHUI 1 HE TOJIbKO BEPTUKAIBHBIX, HO
¥ TOPU3OHTAIBHBIX medopmanmii. [Ipnbop TpeXocHOTo
CKaTUsI ¢ HE3aBU-CUMO PETYTUPYeMbIMU TIIaBHBIMU Ha-
NpsiKeHUsIMU, pa3padoTaHHbli Kpbrka-HOBCKUM ALJL.,
BoponuossiM B.M., My3adapoBeim A.A. (a.c. No
302665), 1o3BoJIsIeT MPUOJIU3UTHCI K 00bEMHOMY Ha-
MPSDKEHHOMY COCTOSTHHIO, BOZHU-KAIOIIEMY B IIECYaHOM
TPYHTE 3aIIOJTHUTENIC 000JTOUKH.

Hns ananuza HAC pyHmameHTa ¢ 000710YKOM TPYHT
B 000JI0YKE HAXOAUTCS B HEOMHOPOIHOM HaIPSIKEHHOM
coctostHuM. [Ipu 3TOM HampskKe-HUS B pa3HbIX TOUKAX
OIHOTO CEYeHHUSI HEOIMHAKOBBI U B CEYCHUU, TTapa-
JIETbHOM JaHHOMY, OHU npyrue. Ecim u3 Tena, Haxoms-
IIEeTOCS B HEOTHOPOI-HOM HAIPSKEHHOM COCTOSTHUM,
BBIZICJIUTH OECKOHEYHO MaJIbIi DJIEMEHT, TO TIO TPaHsIM
3TOr0 3JIEMEHTa HANPSKEHUSI MOKHO CUMTATh pacipe-
JeJICHHBIMU paBHOMEPHO, TO €CTh OECKOHEYHO MaJIblii
9JIEMEHT TeJla, HaXOASIIIETrocsl B He-OIHOPOIHOM Harpsi-
JKEHHOM COCTOSTHMH, HAXOIUTCS B YCJIOBHUSIX OMTHOPOTHO-
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Puc. 2. Bugsr HaIMpAXKEHHOI'0 COCTOAHUA

T'O HaMpspKeHHOTOo cocTosiHus. HanpskeHHo nedopmu-
POBaHHOE COCTOSTHUE TOHKOTI'O CJIOSI TPYHTA BIOJIb 000-
JIOYKM HE MOXET pacliupsThbCs B CTOPOHY OT
BEPTUKAJIBHOM OCU U €r0 MOJCIMPOBAHKE 3aTPYAHEHO.

PaccmaTtpuBas BHyTpH 000JI0YKY MaJIblii Iapaiie-
JIETIATIE]], HAarpy->KEeHHBI TJITAaBHBIMU HATIPSDKEHUSMU 1,
2, 3 (puc. 3), Mbl MOXXEM OIpee-IUTh HANIPSDKEHUs Ha
HaAKJIOHHOM TIJIOIIaJKe C BHEITHE HOPMaJIbIO N , CO-
CTaBJISIONIEH ¢ HATIpsKEHUSIMU 1, 2, 3 COOTBETCTBEHHO
yrabl 1, 2, 3, 1 HOCTPOUTD BJIJIATICHI MHEPLIVH.

J71s1 onipeie/ieHrst HOpMaJbHOI'O U KACaTeJIbHOTO
HampsKeHU Ha HAKJIOHHOM TUTOIIAIKE Mbl MOXEM 3a-
nmcatb OPMYIIbI:

_ [ 2 2 2 2 2 2
To, —\/01 -€os”0, + G5 -€os 0, + O3 - €COS 03 — G-

B aTux (bopMynax BCJIMYMHBI Ha3bIBAXOTCA HAIIpaB-
JIAIOIMMU KOCUHYCaMU. OHU CcBsI3aHbI COOTHOIIIEHUEM

cos’a, +cos’a, + coszoc3 =1.

CornacHo 3akony L. Kynona, npeaenbHoe cornpo-
TUBJICHHE CHIITYYNX TPYHTOB CABUTY IIPSIMO MTPOIIOPIIN -
OHaJIbHO HOpMaJlbHOMY AaBlieHuto puc. 4. [1psimast a-b
SIBJISIETCST OTMOAIOIIIe KPYTOB MpeaeIbHbIX HAPSDKEHU
Mopa 1, o HallleMy MHEHUIO, MICHTUIHA UCTIBITAHUSIM
CHITTy4ero rpyHTa Ha cIBUT. [1py 3TOM IS CHITTYYMX TPYH-
toB B CHuII 1962 roga BBOAMIOCH ITOHSTUE aHAJIOTUY-
HOE CIEIUICHUIO CBSI3HBIX TPYHTOB YMCJICHHO OJIM3KOE B
YIJIy BHYT-PEHHEro TpeHus (ChIlydyero rpyHra). DTa
0COOCHHOCTD CBHIMTyYMX TPYHTOB MPUOJIMXKAECT X TTOBE-
JIEHUIO CBSI3HBIX TPYHTOB U ITOATBEPKIAeT IIPAaBOMOY-

Puc. 3. O6beMHOE HATIPSIKEHHOE COCTOSTHUE

d) nped T .
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¢ {99 6; .
4 -

Puc. 4. KpuBasi npeesibHbIX CONTPOTUBIIEHU CBUTY
CBSI3HOI'O IPYHTa

HOCTb MCMOJIb30BaHMSI MecKa ISl MOACIMPOBAaHUS pa-
OOTHI TPYHTOBOTO OCHO-BaHUs (hyHIAMEHTOB.
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Puc. 5. JIuHuM paBHBIX HANIPSKEHUI B TJIOCKOM 3a1a4e:
a — u300apbl 6epMUKANbHBIX HANPANCeHUll Z, 0 — u300apbl
20PU30HMANLHBIX HOPMAALHBIX HANPSJCEHULL (pacnop) Y,
6 — U300apbl CO8UL0BbIX KACAMENbHBIX HANPANCEHUI VT

AHanusupys puc. 5 (mpuBeneH puc. 3.11 [6]) BugHO,
YTO HAIPsIKe-HUS aHAJTOTUYHBI HATIPSDKEHUSIM B TTecya-
HOM 3aII0JTHEHUM BHYTPU 000JI0UYKH (PYHIAMECHTA.

Pacnipenenenue pacropa pacrpocTpaHsieTcsl B CTO-
POHBI Ha IIIMPUHY OOJIbIIIE TIIOIIAIN TOTOIIBE (PYHIA-
MeHTa. O030p KOHCTPYKILIMI (PYyHAAMEH-TOB C TTIeCYaHbIM
HaIlOJTHEHUEM 1 aHAJIU3 ITapaMeTPOB COOTBETCTBYIOIINX
ne-chopMaiuii OyaeT MpuBeIeH CIEAYIONIeil paboTe.

BbiBoabI.

AHaJIN3 pe3yIbTaTOB 3KCIIEPUMEHTAIBHBIX UCCIISI0-
BaHUI DyHIaMEH-TOB C 000JI0YKOI Ha TTeCYaHOM OCHO-
BaHMU ITO3BOJISIET CIEJIaTh BLIBOJ 00 X 3(P(PEeKTUBHOCTH.
AHann3 mapaMeTpoB HAIIPSLKEHHO Ae(OpMUPOBaHUS
COCTO-AHMA OCHOBAHMA ITOKA3aJI XOPOIIYIO CXOANMOCTb
C p€3yJibTaTaMU OIILITOB. an/IBC[[eHBI 3aJlayu 1 HallpaB-
JIEHUSI MaJIbHEHIINX UCCIICIOBAHUIA.
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