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Beryn. HakormmyeHo TO3MTHBHMIA —JIOCBI TIPOTHO3YBAaHHS OCIJaHHA — Ta
MPOCIJIaHHSA JIECOBUX OCHOB OY/IBEJb 1 CIIOPY/] K 1H)KEHEPHUMHU METOJIaMU, 1110
0a3ylOThCS TMEPEBAKHO Ha MOJEISIX OJHOPITHOTO, 130TPOIMHOIO, JIHIMHO
ne(opMoBaHOro cepeloBUINa, TaK 1 METOJAOM CKIHYEHHHUX €JIEMEHTIB 3
peamizali€lo CKIAAHUX HEMHIMHUX MOJIeNIel CepeoBHINa, TOCTOBIPHICTH
pPEe3YIbTATIB SKUX 3JICKHTh, TOJOBHUM YHHOM, BiJI MiJBUIIEHHS TOYHOCTI
BU3HAYCHHS BIACTHBOCTEH CTUCIUBOCTI IPYHTY.
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KoxHili Mojeni OCHOBM BIAMNOBIAA€ MEBHA CYKYHHICTh AedopmaliiiHux
XapaKTEPUCTUK TPYHTY, KOTPl BIJHOCITH OO HAWTOJOBHIIIMX YMHHHKIB, SIKI
CYTT€BO BIUIMBAIOTh HAa OCIJAaHHS OCHOB (DYHJAMEHTIB 1 iX HEPIBHOMIPHICTS [1].
Bynb-sike BIOCKOHAJEHHSI METOAUKHU MPOTHO3Y OCiAaHb, IO CYMPOBOIKYETHCS
YTOYHEHHSIM PO3paxyHKOBOI MOJIEN1, YCKJIQJHEHHSIM MaTeMaTUYHOTO anapary i
3pOCTaHHSIM 00CSTY THKEHEPHO-TEOJOTIYHUX TOCTIKEeHb, HE Oyie e(peKTHBHUM
0e3 MIABUIICHHS JIOCTOBIPHOCTI Ta TOYHOCTI BHU3HAYECHHS BIIACTUBOCTEU
CTUCIIUBOCTI IPYHTY.

Orasa  ocra”HiX oKepes JochailkeHb i myOaikami. HailiGuibm
arpoOOBaH1 METOAU PO3PaXyHKY OCIJIaHb OCHOB OY/IIBEJIb Ta CIIOPY/] IEPEBAKHO
0a3yroThCAd Ha MOJENAX OJHOPITHOTO, 130TPOIMHOIrO, JIHIAHO Ae(OPMOBAHOTIO
cepenoBuma [1 — 7]. Merox momapoBoro miJCyMOBYBaHHs [2, 5] 3aBasiku
yHIBEpCAIbHOCTI HAOyB HaWOUIBIIOI TMOMYJSIPHOCTI Cepell TEOTEXHIKIB Y
MPaKTHUIIl TPOTHO3IB OCiJIaHb OCHOB OyaiBenb 1 cropyd. OcimaHHS OCHOBU Y
HbOMY BU3HA4Yal0Th 3a (POPMYII0I0

N Gyp,ih
S=pY—""— (1)
i=1 i
ne f=08; o, — CepesHE 3HAYCHHS NOJATKOBOTO THCKY B I -My

eneMeHTapHoMY m1api; hy, Ej — BianmoBiHO TOBIIMHA 1 MOAYJb 1edopMariii i -ro
niapy IpyHTY; n — KUUIbKICTh €JIEMEHTApHUX IIAPIB y MEXKaX CTUCIOI TOBLII.

Bigomi npormo3uiiii 3 yTOYHEHHSI TPOTHO3Y OCIIaHb IIUM METOJO0M IUISIXOM:

— OOMeXeHHsI TOTY)XHOCTI CTHCIIOi TOBII BpaxyBaHHS CTPYKTYpPHOI
MminHOCTI IpyHTY (M.YO. AGenes, O.B. I'omm [8], B.b. IlIBens [4] Ta 1Hi);

— BBEJEHHA B PO3pPaXyHOK 3MIHHOTO 3a TJIMOMHOIO MAcCHBY MOMIYJIS
nedopmartii (b.I. Jammaros, I'K. Kieitn, O.I". [lamkin [9] Ta ixmm);

— ypaxXyBaHHS TPHUPOJHOTO  HAMPYKEHOTO CTaHy TIPyHTY TIpH
naboparopromy Bu3HaueHHI Moayns aedopmarrii (B.I. Jammaros, O.B. I'omi,
M.B. Jlicrok [8]);

— BU3HAaueHHA KoedilieHTa /[, SKUM TapaHTye Oe3NedHe ypaxyBaHHS

BIUTMBY O1YHOro OOTHUCHEHHs IpyHTy Ha ocimanHs ocHoBu (C.I'. be3Boes,
B.I'. ®enopoBcrkuii, B.®. Anekcanaposuu [10]). Bemuuuna [ 3minnHa. [i

OIIHIOIOTH 3a MapaMeTpamMu MIITHOCTI ITPYHTY: HOPMaJi30BaHOTO 3YeIjIeHHS C
(mocTiiiHa U1 PI3HOBHUIY I'PYHTY) i €KBIBAJIEHTHOIO TUCKY O, 110 BIATIOBIAAE
Koe(DILIEHTY TOPUCTOCTI e IPYHTY Ha KpHUBIM mepBUHHOI kKomrpecii. Hepomik
METOJMKH — y CKJIaJIHOCTI BCTAHOBJICHHS BIAMOBIJHUX IMapaMeTpPiB B YMOBax
BUIITYKYBAJbHUX 1 MPOEKTHUX OpraHi3alliif;

— ypaxyBaHHs CTpPYKTypHOi MinHOCTI rpyHTiB (B.M. Illupokor [11]),
30UTBIIEHHS! KIJTBKOCTI CTYNEHIB HAaBaHTAKEHHS NPH KOMIIPECIHHUX JOCIIIaxX
(1 3MeHIIeHHs iX BETWYMH) MOPIBHAHO 31 3BUYAWHUMU METOAMKAMHU B MeEXax
CTPYKTYpHOI MIHOCTI. Heoiik 1boro migxomy ToM e, o U y NONepeIHbOMY
BUIIAJIKY;
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— MpU3HAYEHHS TJIMOMHU PO3pPaxyHKOBOI 00JACTI SIK MEBHOTO YMOBHOIO
napaMeTrpa, He IOB’S3aHOTO MpPSMO 3 YSABJIEHHSAMH NP0 3aKOHOMIPHOCTI
nedopMyBaHHS TPYHTY, 3a €MIIIPUYHUM BHUPA30M, YUCIIOBI MapameTpu SKOTO
3anexxarb Bin BuAy IpyHTY (B.B.JlymmmkoB ta inmii) [12]. Lel cnocid He
JIOCUTh HAOYHH, 60 B HHOMY B YHCTOMY BHIJIS/II HE 3aCTOCOBYIOTH ITapaMeTpH
CTUCJIMBOCTI IPYHTIB;

— ypaxyBaHHs: 3MIHHOCTI Moayas jAedopmaiii IPyHTY B YCbOMY
Jiana3oHl THCKY, KOTPUM CHpUMAae OCHOBA IMPU HABAHTAXKEHHI;, Koe(illieHTa
[, 3a MILHICTIO IPYHTY; Ae(opMaLiiiHOI aHI30TpOMil I'PYHTIB; 3aKOHOMIPHOCTEM
3MiHM  Monyis  AedopMarii  IpYHTY 3a IVIMOMHOIO  CTHUCIJIOi  TOBIII
(FO.JI1. Bunnukos, A.B. fkosnes [10]).

BupiyieHHst He pO3B’A3aHUX paHille YACTHH 3arajbHoOI NPoOJeMH.
3rimHo 3 HOpMamH [2], OCimaHHS KOXXHOTO IIapy TIPYHTY BH3HA4yaloTh 3a
JOIIOMOroI0 MOyJst aedopmanii E Ta 10AaTKOBOIO TUCKY o,, BLIIOBIIHO JIO

riOuHu. Jlo po3paxyHKy BBOASTH MOCTIIHY BEIMUMHY MOAYJS Aedopmariii 6e3
ypaxyBaHHS MOTO 3aJ€XKHOCTI BiI THCKY, a TaKOXX HE BpPAaXOBYIOTh 3MIHY
MOPUCTOCTI TPYHTOBOI OCHOBH Y MEXax CTHUCIOi TOBINI. [3 HHUX NpUYHH
MIPOTHO3YBAHHS OCIJJaHHS OCHOB OY/iBEIb 32 CTaHAAPTHUMHU JedopmariiiHuMu
napaMeTpaMu Ma€e HeJOCTaTHIO IOCTOBIPHICTD.

Tomy 3a MeTy IpUHHATO BIOCKOHAJICHHS METOJIMKHU PO3PaXyHKy OCIIaHHs
OCHOBH 3 YpaxyBaHHSM CTHUCIMBOCTI OCHOBU Yy IIMPOKOMY J11ala30Hl THUCKIB 1
3MIHU TIOPUCTOCTI IPYHTY 32 TITMOMHOIO CTUCIMBOI TOBIIII.

OcHoBuuii martepian i pesyabraTn. Ilpum po3paxyHKy oOCiIaHHS
OJIHOPIIHOI (OAMH BUJ IPYHTY) OCHOBU MOJYJIb Je(opMalli po3paxoByIOTh SIK
CepellHE 3HAYCHHs, /€ Horo BelnMuuHa OyJe CTajor A BCIX pO3paxyHKOBHUX
1iapiB I'PYHTY HE3QJIEKHO B1JI THCKY Ta MOPHUCTOCTI, XOya Ii JABl CKIJIAJIOBI €
3MIHHUMH BeJIWYMHAMHU 3a TIMOMHOI. ToMy Mae Mmiclie Take IMPHUMYIICHHS, 110
TOBUIMHA 1-TO APy i MOIYyJIb eopMaliii IpyHTY B HOrO MeXax € BeIMYHMHAMU
MOCTIMHMMH, a iX BIJHOIICHHS MOXXHA BHUPA3UTH depe3 KoedillieHT
h./E, =k = const.

Takum ynHOM, hopmyaty (1) MOXKHA 3amUcaTH K
S=p> ko, . (2)
1

I3 IbOrO BUpa3y BUXOIUTH, IO OCIJAHHS IPYHTOBOI OCHOBH 3aJICKUTH BiJ
eMIOpH JOJATKOBOTO BEPTHKAIBHOTO THCKY 3a TJIMOMHOIO CTHUCIMBOI TOBIII, a
Moayib Aedopmarii E; Ta TOBHIMHY MIapiB IPYHTY N MOXKHA PO3TISIAATH SIK
Koe(DIiIieHT, Ha KU HE BIUIMBAIOTH Hi 3aJIEKHICTh CTUCKAHHS IPYHTY BiJ] THCKY,
H1 3HAYEHHA MOPUCTOCTI B OKPEMUX IlIapax IPYHTOBOI OCHOBH.

Bigomo, mo ociaHHS TPYHTOBOTO MAacHBY BiJIOYBA€ThCS 3a PaXyHOK
CTHCIMBOCTI IPYHTY, IIO CYNMPOBOKYETHCA 3MEHILIEHHSIM oro mopuctocti. Ha
BEJIMYMHY CTUCIUBOCTI BITUBAE MTOYATKOBA MOPUCTICTh IPYHTY, 31 30UTBIICHHSIM
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SKOI CTHUCTIMBICTh TPYHTY BiJ HaBaHTa)KCHHA 3pocTa€. [ BUKIIIOUEHHS BILUTUBY
MOPUCTOCTI OKPEMHUX 3pa3KiB IPYHTY 3a MapaMeTp CTUCIUBOCTI 3alpOMOHOBAHO
MpUIIMaTH BIJHOCHE 3MEHIIEHHS Koe(DilieHTa MOPUCTOCTI MPU CTUCKAHHI 3pa3Ka
IPYHTY Ta BU3HA4YaTH L€l OKa3HUK 32 BUPA30M

i i i
e —e, Ae

- 3)

€

NG, ==

e0
me N, — IOKasHMK CTHCIHBOCTI i-TO 3paska; e), €,
MOPUCTOCTI I-TO 3pa3Ka I'PYHTY, BIAMOBIIHO MOYATKOBHM 1 MICIs MPUKIAJAHHS

Koe(DilieHTH

THCKY P ; Ae Ip — 3MEHILEHHS KOoe(Ili€HTa MOPUCTOCTI 1-T0 3pa3Ka IPYHTY MHICHs

HPUKIIQJAHHS TUCKY P .
[Toka3HWK CTHCKaHHSA TPYHTYy BH3HAYAIOTh SIK CEPEIHE 3HAYCHHS
MOKAa3HUKIB CTHCIMBOCTI 3pa3kiB IpyHTy N, sk

nep—e, & Aey &N,

pr:z _Z — _Z , (4)

= €N i1 6N 53 N

e N py — HOKA3HUK CTHCIIMBOCTI IPYHTY MEBHOI BOJIorocTi W BiJI TUCKY P .

3HaueHHsT 1€l XapaKTePUCTUKH PO3PaXOBYIOTh 3a  pe3ysibTaTaMu
KOMIIPECIMHUX BUIIPOOYBaHb MpPH KOKHOMY CTYIEHI THUCKY. BemwumHwm, 1o
CYTT€BO BIJIPI3HSIOTHCA BiJ CEPEIHHOTO 3HAYEHHS, BIIOPAKOBYIOTH, MICIS YOTO
6ynytots rpadik N, = f(p) 3aJIeXKHOCTI MOKa3HUKA CTUCIMBOCTI IPYHTY N ow

B TUCKY P (auB. puc. 1).

> 4

> /
220 /

I /
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Tuck P, MNa

MoKa3HMK CTUCKaHHA 3pas3kKis

Puc. 1 — 3anexHicTh NoKa3HMKA CTUCIAMBOCTI IPYHTY N pw Bil THCKY P

I'padix N, = f(p) 1a€ MOKIMBICTH OOUMCIIOBATH 3HAYEHHS TIOKA3HUKA
Ny TpH Oyab-KOMy THCKY [ (4M HAIpPYKEHHI o) B MEXaxX CTHCIHBOI

TOBII IPYHTY. JIJIsi HAOYHOCTI MOYKHA BU3HAYaTH BIIHOCHY CTUCIHUBICTH IPYHTY
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Now Y BIJICOTKax, aje y pO3paxyHKax OCiJJaHb OCHOBU OLIBII JOIIBHO

BU3HAYATH MOTO y YacTKaxX OJUHHUII.
OcimanHsi TPyHTOBOI OCHOBH BiJl TUCKY [ 3allpOIIOHOBAHO OOYMCIIOBATH

METOJIOM TOIIAPOBOTO MiACYMOBYBaHHS 3a ()OPMYIIOI0

" Now €
S=§, =k —2*.——2_.h, (5)

iz B 1l+e,
ne k=08; Sj — ocigaHHsS IpPYHTOBOI OCHOBM BiJl HAaBaHTAXECHHS
bynnamenty, £ — Kkoe(ilieHT, SKUH ypaxoBye OI4HE PpO3IIUPEHHS IMPH
CTHCKaHHI TPYHTY; N;OW — TMOKa3HUK CTHUCIUBOCTI 1-TO IMapy IPYyHTY NIpH

BIJIMOBIJIHIM BOJIOTOCTI Ta HAMNpy)KCHOMY CTaHi, IO BIJAINOBIJa€ THCKY P

i . . .
(Hampy>KeHHIO o‘zp); €o — modaTtkoBHUN KOE(DIIIEHT MOPUCTOCTI 1-TO IIApy

IpyHTY; hj — ToBIIHMHA i-TO MIapy IPyHTY; N — KUTBKICTh IIapiB CTUCIMBOI TOBIII.

Bupa3 (5) no3Bosisie BpaxoByBaTH BIAMOBIAHUN JOJATKOBHH THUCK Y
KOHKPETHIM TOYLl IPYHTOBOTO MAacHBY, & TaKOXX BIUIMB MOPUCTOCTI IPYHTY 3a
paxyHOK 3MIHM IIO0YaTKOBOTO Koe(illieHTa MOPUCTOCTI 1Il€i OCHOBU 3a
TIIMOUHOTO.

[Tpuxnan po3paxyHKiB OCIJaHHS IPYHTOBOI OCHOBHU 3a JIBOMa METOAMKaMU
HaBeJleHO B Tabu. 1. 3pa3ku IpyHTIB, BifiOpaHi Ha OyAiBETbHOMY MaIaHUYUKY
M. TlonTaBa, mamu mpupoany Bosoricte W=0135 1 mouyaTkoBi koedimieHTH

nopucrocti nepworo mapy eg=0,849; npyroro mapy eg=0,800; Tpersoro
mapy €g=0,760. OcimaHHs Takoi OCHOBHM pPO3paxOBaHO 3a TUCKOM IIiJ
migourBoro kBagparHoro dyungamenty D=2 m: p=200 xIla 3 TOBIIMHOO MIAPIB
rpynty 1,6; 1,6; 3,2 m; p =250 xIla 3 ToBmuHO0O mapis rpyaty 1,6; 1,6; 4 M; p
=300 kIla 3 ToBmmHOW0 mapis rpyury 1,6; 1,6; 4 M.

Ta6aunsa 1 — [lopiBHAHHSA pe3yJabTAaTiB MPOTrHO3Yy OCiAaHb I'PYHTOBOI OCHOBM, 1110
BU3HAa4YeHi 3a pi3HUMH eopMALIiiHUMH XapaKTePUCTUKAMHU

THCK i OcianHs IPYHTOBOT OCHOBH METOJIOM
i I0IIBOO TIONTAPOBOTO TTiICYMOBYBAHHSA O , M
¥/ MOBH PO3PAXYHKY ynnamenty 4epes MoyIb yepes MOKa3HUK
P, klla nedopmanii E ctucauBocti N pw
Tpuniaposa IpyHTOBa 200 0,11 0,14
OCHOBa; (hyH/IaMEHT 250 0,14 0,19
KBaIpaTHOi opmu 300 0,17 0,27

3 Tabn. 1 BuUAHO, 11O BENWYMHHU OCIIaHb OCHOBH HHUX (YHIAMEHTIB,
BHU3HAUEHI METOAOM TIOLIApPOBOrO  IMIJCYMOBYBaHHS, 4epe3 IOKa3HUKU
CTUCJIMBOCTI I'PYHTIB Ha 21 — 37% nepeBullytoTh po3paxoBaHi yepe3 ix Moyl

nedopmarrii.
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BucHoBok. OTXe, NOKa3HUK CTUCIUBOCTI N, BiloOpa)xae BIIHOCHY

p
3MiHy KoeQilli€HTa TMOPUCTOCTI MPHU CTUCHEHHI IPYHTY, a HOro BeIWYMHA HE
3aJIeKUTh BiJI MOPHUCTOCTI OKPEMHUX 3pa3KiB TIPyHTY. Po3paxyHOK ocimaHHs
OCHOBM ()YH/IAMEHTIB 3 BUKOPHUCTAHHAM Ili€] XapaKTEPUCTUKU BPAXOBYE 3MIHY
JTIOJIATKOBOTO THCKY Ta KOe(Ili€HTa MOPUCTOCTI IPYHTY 3a TTTUOMHOIO CTUCITUBOL
TOBII, @ PO3PAaXyHOK OCIIaHHS 3 BHUKOPUCTAHHAM TIOKa3HHMKA CTUCIMBOCTI
MIJBUILYE JTOCTOBIPHICTh MPOTHO3YBAaHHA OCHOBU. PO3XOMKEHHS 3HAYEHb
OCiJaHHS OCHOBH, BHM3HAYECHMX 3a PI3HUMHU MIAXOAaMHU, TMOSCHIOETHCSA
BIJICYTHICTIO MIEPETIYEHHUX BUILE YNHHHUKIB Y HOPMATHUBHIN METOIUII.
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