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KOHCTPYKIIHHHUX Jedopmaltiii 0eTOHY MOXKYTh 0€3M0CepeIHhO BUKOPUCTOBYBATHCh B PO3paXyHKax
HECYYOi 37IaTHOCTI KOCO CTUCHYTHX €JIEMEHTIB.
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AKTyaJbHiCcTh A0c/ilKkeHHsA. Po3paxyHok Hecyuoi 37aTHOCTI OeTOHHUX TepepisiB [1, 2]
Mae TpUTaMaHHy iM OCOOJMBICTH: 30BHIINHA MO3M0BXkHA cuiaa N  crnpuiiMaeTbcs TiNbKH
CTUCHYTOIO 30HOIO mepepisdy. Lle Bumarae OeToH, sik mMaTepiai mepepizy, BUKOPHUCTOBYBATH
MaKCUMaJibHO e(eKkTuBHO. Yepe3 e NPOEKTYBaHHS OETOHHMX KOHCTPYKLIM CTHUKAaeTbCA 3
npo0JIeMOI0 BCTAHOBIECHHSI KPUTEPiI0 YMOB HEMOXKIJIMBOCTI BUHHUKHEHHS B HHUX PO3TATHYTOI
30HM Bim mii 3amaHoi MmMo3m0BKHBOT cuin N, OCKIIBKM MOsABa PO3TATHYTOI 30HM B TAKHX
KOHCTPYKIIIIX BUMarae JOJaTKOBOI'O 3acTOCyBaHHS apMmarypu. OTxe, GOpMyIIOBaHHS yMOB
KPUTEPIil0 Ta BCTAHOBJICHHS MEX HOr0 3aCTOCYBaHHS 3 ypaxyBaHHSAM IPU LIbOMY BJIACTUBOCTEH
0eTOHY Ma€ BaKJIMBE 3HAUCHHS.

Meta pocaixxeHHss. MeTolo poOOTM € OTpUMaHHSA PO3PAaXyHKOBUX (opmyn
BCTAHOBJICHHS B 3arajJlbHOMY BHIIQJIKy MeXI HEOOX1JHOCTI apMyBaHHSI PO3TATHYTOI 30HU
CTUCHYTOTO OETOHHOTO €JeMEeHTa 3 YypaxyBaHHsSM HOro BJIACTUBOCTEH HEJiHIIHOTO
neopmyBaHHS.

Metoauka aociaifxkeHHsi. 3a IIyKaHUM KpuTepid y NOCTaBleHiM 3anaudi NpUHHATO

T'paHUYHC 3HAYCHHA CKCOUCHTPUCUTCTY ec,max IIpUKIaJaHHA MO30BXXHBOI CUIIN N , TOOTO Take

Horo 3Ha4yeHHs, NpU 30UIbIIEHH] SKOTO B OETOHHOMY €JI€MEHTI MOSBUTHCS PO3TArHYTa 30HA.
Kpurepiii 3anponoHoBaHO NpeACTaBIATH Tak (PUCYHOK]):

eO S ec,max 5 (1)
ne €, — eKCIEHTPUCUTET MPUKIAJaHHs 30BHIMIHLOI CHUIIH N ;

€. max — MAaKCHMaJIbHO MOKJIMBHH EKCICHTPUCHUTET 3a AKOTro B Touni C Ha MPOTHIIEKHIH

rpaHi BUHUKAE PO3TAT.

I3 (1) BunumBae, MmO CyKyHHICTh TOYOK, M AKuxX (1) mMae micie, Ha3UBA€THCS SAPOM
nepepi3dy (pucyHok 1). Ha BinMmiHy Bif Kypcy omopy marepiaiiB, K BUAHO 3 pUCyHKa |, Ha
Horo po3Mip ¥ BIUIMBATUMYTb HEJIHIHHI BIaCTUBOCTI OETOHY.

Ha 3aranpHiil po3paxyHKOBI cxemi puUcyHKa 1: Ha OETOHHUN €JleMEHT MPSAMOKYTHOIO

monepeyHoro mepepisy posmipom bX/A  mie mosmoxkms cmma N 3 eKCIGHTpPUCHTETOM

e =r/2=¢-0,5h.
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Pucynok1 — Po3paxyHkoBa cxema 3 BU3HAUE€HHS BIUIMBY BJIACTUBOCTEN OETOHY Ha HECyuy
31aTHICTh CTUCHYTUX €JI€MEHTIB

$
o )

Jlns mpuiHATOI cXeMU HeWTpanbHa BiCh CIIBIAJa€E 3 BEPXHbOI TpaHHIO AB mepepizy
enemMeHTa. PiBHSHHS piBHOBard 3yCHJIb B HOPMaJbHOMY Tepepi3i Ais 300pa’keHOi cXeMH
MaTUMYTh BUTJISA:

h
Y z-=0. N—!ab(x)bdx:();
= 2
ZMY:O; p @)
Ne, —jab(x)bxdx =0.
0

VY piBHsHHAX cucteMu (2) QyHKIIS PO3MOAITICHHS HANPYKEHb Gb(x) , HA OCHOBI 3aJI€)KHOCTI

sa[llupu n=¢/¢,,,1i K=¢,-E, [f, ~1.5:

ab(x):ﬁd{K”Zx—(?j J/(1+(K—2)77ij, (3)

[Ticns BukopucranHs (3) cucrema piBHSAHB (2) nepeTBopeHa 10 NIyKaHOTO BUIIISAY:

N:f;‘dbh.a)(nmﬁK);
4
N-e =f,bh*o(n,.K) )

V pe3yabTati po3B’si3aHHs CHCTEMH PiBHSHB (4) BITHOCHO €|, 3 ypaxyBaHHSM IT0YaTKOBUX
yMOB 3amaui e, =e —h/2, a takox mnosHaumBmu C =(K-2)n, , orpumano ¢opmyiy

00YHCIIEHHS TPAHUYHOTO 3HAYEHHS EKCIEHTPUCUTETY €. NPUKIaAaHHs 3ycuuis N npu yMoBi
CIiBMAJaHHig HEUTpanbHOI JIHIT 31 CTOPOHOK AB NPAMOKYTHOTO Tmepepidy OeTOHHOTro
€JIeMEHTAa!

L _ b C+12C(K -1 6(K ~1)’ (2+C)In(1+C)
©6C (K1) In(1+C)+C(C-2(K 1))

(5)

BucHoBKkH. 3anmponoHoBaHa po3paxyHKoBa cxema (pUCYHOK 1) Ta oTpuMaHa Ha i OCHOBI
dbopmyna (5) 103BONSIOTH BU3HAYATH YMOBH IOSIBU PO3TATHYTOI 30HH MEepepi3y B MO3ALEHTPOBO
CTHCHYTHX OCTOHHUX €JIEMEHTaX 3aJIC)KHO BiJI HEIHIMHUX BIACTUBOCTEH MaTepiany. Y poOoTi
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3aCBIIUYCHO, IO PO3MIPH sApa Mmepepizy 3ajexaTh K Bif (I3UKO-MEXaHIYHUX BIACTUBOCTEH
0eTOoHY, TaK 1 BiJl piBHS 3aBaHTAXXCHHS €JIEMEHTA MO3JOBXHBOIO CHIIOIO M.
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High-precision observations of the dynamics of the ground are always distorted by the influence
of external factors of hydrometeorological origin. Such factors include fluctuations in the
groundwater level, changes in temperature and atmospheric pressure, hydrological loads, variations
in the moisture of the upper layers of the ground due to evapotranspiration, etc. [Lyon et al., 2018;
Vittuari et al., 2015]. Therefore, taking into account or methodologically excluding exogenous factors
is a necessary condition for reliable interpretation of the results of monitoring tectonic or technogenic
deformations of the surface of the land.

The ideal place for studying local vertical land motions (VLM) is the geodynamic polygon (GP)
located in Poltava Gravimetric Observatory. There are practically no tectonic and technogenic
movements of the ground. The polygon has 27 benchmarks with a depth of 1 m. All surface
benchmarks are located along a line about 600 m long, which crosses a gentle ravine in the direction
from north to south. The soils at the GP are medium loamy. The maximum height difference at the
polygon reaches 19 m.

Observations were carried out by the repeated leveling method over a period of 33 years from
1987 to 2020. According to the results of observations, it was found that the trend and magnitude of
slow movements of individual benchmarks differ significantly from each other. To study the
dependence of the trend of the movements of the benchmarks on their location, we selected 4 sections
of the GP with different terrain. Benchmarks located on a conditionally flat terrain were included in
the first group (eight benchmarks in total). Leveling marks of the second group are located on the
northern slope of the polygon (ten benchmarks in total). The third group consists of only one
benchmark 23. It is located in the lowest place of the GP near the stream. We have included the
benchmarks of the southern slope of the polygon (eight benchmarks in total) in the last fourth group.
Each of the selected groups of leveling marks has its own characteristics of slow movements. Figure
1 shows the average dynamics of vertical movements of the benchmarks of each of the selected
groups.
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