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Inorcenepno-eeonociuni ymosu Oinowioi vacmuny mepumopii Ykpainu xapaxmepusyromucs
HAAGHICMIO 1€COBUX NPOCAOOUHUX TPYHMIB, MOGUIUNA AKUX MOdice caeamu 00 30 mempis. Y maxux
YMOBAX 36€0€HHS NPOMUCTOBUX T YUBIILHUX OYOI8elb 8UCOMOI0 NOHAO N AMb NOBEPXi8 OOYLIbHO
B0MUCHIO8AMU HA NATIAX PIZHUX MUNIE.

Ipynmoyemenm s6nse coboio mamepian, wo Ymeopioemvces 6HACTIOOK 3MIULYEAHHS npU-
POOHO2O TpyHmMY 3 yemeHmom. Y pesyivmami opmyemovcs MiyHa Cmpykmypda, Cmiika 0o
6NAUBY BONIO2U MA 30AMHA SUMPUMYEAMU 3HAUMI Haganmadcenns. Lleu mamepian akmugHo
BUKOPUCIOBYEMBCA ONIsL CMBOPEHHA TPYHIMOYeMeHMHUX natv. Enemenmu menuiozo oiamempa
HA 11020 OCHOBI 3ACMOCO8YIOMbCA 0I5l NIOCUNEHHA CIAOKUX TPYHMIE, (hopMyIouU 301y cmaobini-
306aH0i 0cHo8uU. Tlani 3 IPyHMOYEMeHNy MONCYMb CyHCUMU HAOIUHOK OCHOB0I0 011 6ydised
i cnopyo pi3Ho20 NpuU3HaveHHs, a MAaKodiC BUKOHYSamu QyHKYIl npomuinbmpayiinux ekpamis,
RIONIPHUX KOHCMPYKYIL, YKPINLeHb YKOCI8 KOMA0BAHIE | 3cy6HUX OinanoK. Kpim moeo, tpyH-
moyemenm ehexmuno GUKOPUCMOBYEMbCS AK MAMepian Oas 00Naumysants 00pPON’CHbO2O
NOKPUININAL.

B pobomi posensnymo niobip onmumanvroeo ckaady rpymmoyemeHmuoi cymiwi. Ilnamy-
8aHHs eKcnepumenmie ma niodip ckaady IpyHmoyemMennty 8paxo8yeau pisHy Umpanmy yemenny
i 6oooyemenmmue sionowenns (B/L]), a makooc dobasxu. Kpumepicm excnepumenny npusHaieHo
MIYHICIb SPYHMOYEMEeHmy Ha CmUcK (npuzmoea miynicmy). CK1a0 yemMeHmHo-IpyHmosux cymi-
wietl niobupasca y 1a06opamopii maxum 4uHom, woo 3abesnedumu OMpUMaHHs TPYHMOYEeMeHNTy
3 3A0aHUMU MIYHOCTHUMU XAPAKMEPUCTIUKAMU NPU MIHIMATbHIL eumpami yemenmy. Byau eueo-
MOoGNeHH] ma 8UNPOOYBAHT HA CMUCK OOCTIOHI 3pasKu. Bunpo6yeanHs 6uKOHY8auu 3a 00NoM0o2010
npeca npu mepmini Habopy miynocmi 7, 28, 56 0io

Taxoxc poszenanymi nonvbosi 00CIIOHCeH S, CMPYKMYPU SPYHMOYEMEHMHO20 eleMenmy nicis
6 micsyie meepoinus. Enemenmu 0ynu 6iokonati i 00CaiodceHi no 2iubuHi 3a 00noMo200 Memood
nenempayii. OcHo6HO0 3a0auer0 00CaiOHCeHb OYII0 BUSHAYEHHS MIYHOCMI IPYHMOYEeMeHmy 3d
00BIHCUHOIO NAI.

s nepesipku eghexmusnocmi apmy8ants OCHOBU V KOHKPEMHUX YMOBAX OyOIgenbHO20
Marioanyuxa Oy npogedeHi O0CIIONCeHHs 1T CIMUCIUBOCMI WISIXOM 8UNPOOOBYBAHHS TPYHMIG
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wmamnom. Ilepesipka cmuciugocmi ocnogu 6yna npogedena y npupoOHOMY I 36070M4CEHOMY
cmanax ipyHny 00 ma nicis U020 apmy6aHHs.

Knrwwuosi cnosa: rpynmoyemenm, nioCunienHs OCHO8U, MIYHICMb HA CIUCK, CIUCIUBICMDY,
wWmamnoge eUnpoOy8anHsi.

Petrash R. V., Petrash O. V., Popovych N. M., Bondar L. V., Yakhin S. V. Experimental
investigation of base reinforced by cementation

Most of Ukraine s engineering and geological conditions are characterized by loess subsidence
soils, which can be up to 30 meters thick. In such conditions, it is advisable to construct industrial
and civil buildings with a height of more than five floors on piles of various types.

Soil cement is a material that is produced by combining natural soil with cement. The result
is a robust structure that exhibits resistance to moisture and can withstand substantial loads.
This material is currently employed in the construction of soil-cement piles. Smaller diameter
elements based on it are used to improve loose soils, forming a stabilized base zone. Soil
cement piles serve as solid foundation for buildings and structures of various functions, as well
as waterproof sheeting, retaining structures, and reinforcements for foundation pit slopes
and landslide areas. In addition, soil cement is effectively used as a material for road pavement
construction.

The work considers the selection of the optimal composition of the soil-cement mixture.
The planning of experiments and the selection of the soil-cement composition took into
account different cement consumption and water-cement ratio (W/C), as well as additives.
The criterion of the experiment was the compressive strength of the soil-cement (prism strength).
The composition of the cement-soil mixtures was selected in the laboratory in such a way as
to ensure the production of soil-cement with the specified strength characteristics at a minimum
cement consumption. Experimental samples were manufactured and tested for compression.
The tests were performed using a press with a curing period of 7, 28, and 56 days.

Field studies were conducted to examine the structure of the soil-cement element after a period
of six months of curing. The elements were excavated and examined employing the penetration
method. The primary objective of the study was to ascertain the strength of the soil-cement along
the length of the pile.

To verify the effect of the base improvement in specific conditions of the construction site,
studies of its compressibility were carried out by testing the soils with a stamp. The compressibility
of the base was investigated in the natural and moistened states of the soil before and after
its improvement.

Key words: soil-cement, ground improvement, compression strength, compressibility, stamp test.

I[MocranoBka mpodjeMu. 3BakarouW Ha Te, IO IHKEHEPHOOreOoJOTiuHI YMOBH
KOKHOI JIUISHKM YHIKaJbHi, JOIIBHO IPHU NPOEKTyBaHHI (DYHAAMCHTIB Ha OCHOBI,
sIKa apMOBaHa I'PYHTOIIEMEHTHUMH €JIEMEHTaMH, JIaHI 1HKEHEPHO-T€OJIOTIYHUX JOCTi-
JDKeHB JIOTIOBHIOBATH J1TaOOPAaTOPHUMH JOCIIUKEHHAMH 3pa3KiB 3 METOIO ITiI0MpaHHs
ONTHUMAJBHOTO CKJIQAy I'PYHTOLIEMEHTY 1 TEXHOJOTii BIAIITYBAaHHS JJISI KOHKPETHUX
TPYHTOBHX YMOB.

Mera gocaigkenns. Po3poOuti MeToanKy migOopy ONTHMAIBHOTO CKJIaLy TPyH-
TOLIEMEHTHO] CyMillli, B Ja0OPaTOPHUX YMOBAX, Ta MPOBECTH BUMPOOYBAHHS JOCTITHUX
3pasKiB.

B pesynbrari npoBeneHHs 1a00paTOPHUX JOCIIHKEHb 3pa3KiB IPYHTOLEMEHTY Ha
OCHOBI INTMHUCTOTO I'PYHTY HEOOX1THO OyJI0 BU3HAYUTH:

1. MinHicTh 3pa3KiB Ha CTUCK.

2. 3ayeHICTh MIITHOCTI IPYHTOIIEMEHTY BiJl BMICTY eMeHTy Ta B/LI.

3. OntumanbpHul BMICT LeMeHTy, N, Ta B/L] BigHOIIEHHS.

Buknax ocnoBHoro marepiauy. [Ipomec BramTyBaHHS TPYHTOIIEMEHTHOTO €je-
MEHTY MOJISITa€ B HACTYIHOMY: B Mpoleci OypiHHs CBEpAIOBUHU PO3IYIIY€EThCS MPH-
PORHUM IPYHT. Y 30HY pyHHYBaHHS Kpi3b BEPTIIIOT, HATHITAIOTh BOAOLIEMEHTHY CyMIlll,
sIKa PETENTLHO MEePEMIITYEThCS 13 MyXKUM I'PYHTOM. 3anIMOIIOI0YMCh Ha TIOTPIOHY TITH-
OMHY yTBOPIOETHCSI TPYHTOLEMEHTHUI eeMeHT. [l yTBOPEHHs OLIbII OJHOPIAHOIO
Marepiany eJIeMeHTY, IepeMilllyBaHHsS MOKHA IIPOBOIUTH KiJIbKa pa3iB B MEXKax OJTHOTO
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eneMeHTy. [licns Ty>KaBiHHS CyMIIlll yTBOPIOETHCS MIITHUI IPYHTOLIEMEHTHHH €JIEMEHT,
AKUI HE PO3MOKA€E y BOXHOMY CEPEeIOBHIIII.
I1poriec BUTOTOBIEHHS IPYHTOLIEMEHTHHX €JISMEHTIB ITOKa3aHo Ha pHC. 1.

Puc. 1. Texnonoeiuna cxema 61aumysanst IpyHmMoyemMeHnmHux eleMmenmie:
A — Oypinns ceeponosuru, b — OypinHa 00 npoekmHol gIOMIimKu;
B — nodaua yemenmno2o posuuny, ma nepemiuty8aHHsi tio20 3 OMouyiouuUM
epyumom; I" — comosuii I'L[E

Mg minbopy onTHMaibHOTO CKJIaly TPYHTOLUEMEHTHOI cymimni Oynu mpoBeeHi
7a00paToOpHi TOCTIKEHHS IO BUTOTOBJICHHIO Ta BUITPOOOBYBAHHIO JIOCIITHUX 3pa3KiB.
BuxigauMu MarepianaMu Ui BUTOTOBJICHHSI IPYHTOLIEMEHTY OYITH: IIEMEHT; TJIMHH-
CTHUH IpyHT; Bona; ractudikarop C-3 (He y BCiX BUIMAAKAX).

IlemeHT. B sKOCTI B’SKy4OTO JUIsS BUTOTOBJICHHSI €KCIICPHUMEHTATIBHUX 3pa3KiB 1 1x
JIOCITIJPKEHHSI BAKOPUCTOBYBaBCs nopmiananeMenT Mapku [111 11 / b — [T — 400.

I'pyur. Tuauctuii. s BATOTOBJIEHHS TPYHTOLIEMEHTY 3aCTOCOBYBABCS IPYHT, Bijli-
Opanuii Ha mOuHI 2,5 M Bix noBepxHi 3emii (3 IIE-2) Ha maiinaHuuky OyaiBHUIITBA
JKUTIIOBOTO OyIMHKY, po3TamoBanoro B M. [Tonrasa [pyHT npencrasisie co000 Cyriu-
HOK CBITJIO-KOPUYHEBUH 1 KOPUYHEBUH, HAMIBTBEPAUH, KapOOHATU30BAaHUM 3 TaKUMHU
(hi3MKO-MEXaHIYHIMH BIACTUBOCTSIMH:

— yucyo mractrnanocti / = 0.14;

— BOJIOTICTh Ha MEX1 PO3KOUYBaHHS Wp =0.21;

— BOJIOTICTh Ha Tpanuii Tekydocti W, = 0.35;

— IIJIBHICTB IpyHTY — p = 1.719 T/M3;

— TpHpojHa Booricte W =0.252;

IIIJIBHICTh YaCTHHOK TpyHTY p, = =2.68 T/™>.

Heo6x1z[Ho BIZIMITUTH, IO PiBEHb IPYHTOBUX BOJ 3HAXOIUTHCS HIDKIC IIHOMHU Bifl-
Oopy IpyHTY Ha 2-2,5 M.

[Mimanuii. Ilicox ans mocmigiB Oyino BifgiOpaHo Ha OyIiBeNbHOMY MalJIaHUYUKY
JIECATH TIOBEPXOBOTO JKUTIOBOTO OynmuHKy B M. [TontaBi. Ilicok KBapiioBwid, MijTKUii,
OJHOPIAHUH, BiJl BOJIOTOTO 10 HACHYEHOTO BOAOIO, CEPEeIHbOI MIIbHOCTI, FPaHyIoMe-
TPUYHUH CKIIaJ HAaBEICHO B Tabmwmii 1.
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Ta6mmis 1
I'panysioMeTpuyHMi CKIa
Hiamerp dpaxiii, Mm >2 2-0,5 0,5-0,25 | 0,25-0,1 <0,1
Bwict dpakuii, % — 0,4 10 73,0 16,6

Bopna. [Ins mpurotyBaHHsI IPyHTOIIEMEHTHHUX 3pa3KiB 3aCTOCOBYBajlach 3BHYaiiHa
BOJIa 3 M KpaHy. 3a XIMIYHMM CKJIQJIOM BOJa TiJIpO-KapOOHATHO-KAJIBIIIEBA, CJIA00
MiHepaji3oBaHa, ciado nyxkHa, moka3Huk pH = 8. BoHa He MICTUTh HIKIAJIMBUX JOMi-
IIOK, 1110 MEePEIIKOKAIOTh HOPMAIBHOMY TBEPJIIHHIO IIEMEHTY.

Puc. 2. Bueomosnenns cymiuti 0ist 00CAIOHUX 3DA3KI6

BuripoOyBaHHS 3pa3kiB-KyOHKiB Ha CTHCK BUKOHYBaJIU Y Billl 7, 28, 56 i 3a noro-
Moroto npeca (puc. 3). Ha koxxHe BUnpoOyBaHHsI OyJ10 BUTOTOBJIEHO 110 6 3pa3KiB OAHi€T
cepii (ogHAKOBHUII BMICT IPYHTY, IIEMEHTY, B/I1). B pe3ynbrari BUunpoOyBaHb OTPUMaHO
CepeJIHE 3HAUCHHS MIITHOCTI HA CTUCK IPYHTOIIEMEHTY TICBHOTO BIKY.

Puc. 3. Bunpobysanns 3pasxie rpynmoyemenmy Ha CIUCK

Metoro migbopy pi3HHX CKJIaAiB TPYHTOLIEMEHTY € OTPUMAaHHS ONTHMAJIbHOTO
CKJIaJly TPYHTOIIEMEHTY 3 MAaKCUMAIIbHOKO MIITHICTIO.
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Puc. 4. Pesynomamu eunpo6ysanus 3paszxie 3 pisHumM mepmiHoM mydHcaginHsl

[Tpu OynmiBHUITBI KHUTIOBOTO OymWHKY y M. [lontaBi Oyjiu BUTOTOBJICHI MOCIIIHI
IPYHTOLIEMEHTHI Mai, sKi noTiM Oyau BiAKomaHi myphoM 110 piBHSA I'PYHTOBUX BOJ.
Moro rmu6usa ckinana 6ixs 6 M (puc. 5). BUTpaTH eMeHTy IpH BUTOTOBJICHHI mali 3a
yciero AoBKHHOK ckiaananu 250 kr/M® rpyHTy (~18 % Bix Macu cyxoro rpyHTy).

OCHOBHOIO 33Ja4€l0 JOCIiKeHb OyJI0 BHU3HAYEHHS MIIHOCTI IPYHTOLIEMEHTY 3a
JIOBXKUHOIO maii. J{s nporo Ha i GiUHiN MOBEpXHI, 3 IEBHUM KPOKOM, OyJIH MPOCTaB-
JIeH1 MapKepu BUTIIpoOyBaHb dyepe3 2 cM (puc. 5). Jlist nociiay Oyi0 BUKOPUCTAHO MiK-
porieHeTpoMeTp MB-2, sxuil nmpuzHaueHWd IS 1HKEHEPHO-TEOJOTIYHOTO BHIIPOOY-
BaHHS MIIAHKUX 1 IMTMHUCTUX MOPiJ y MONBbOBHX 1 TabopaTopHUX yMOBax. B pesynsrari
X BUIPOOYBaHb BCTAHOBIIOETHCS CEPEAHS IIMOWHA 3arTHONECHHS y TOPOIY CTajie-
BOTO KOHYCa, SIKUI Ma€ 3alaHui KYT IIPH BEPIINHI.

Puc. 5. Jlocrioscenns epynmoyemeHmuoi naui 3a enubunoio

3a BEIMYMHOIO CHIIOBOTO BIIVIMBY Ha KOHYC BU3HA4YaJIaCs YUCECJIbHA XapaKTCPUCTUKA
OIIopy nopoau HeHeTpaui'l' — YMOBHC I'PaHUYHE HANIPYKECHHA 3pYIICHHS, R:
F, m Kh

R==2-k, Mlla

PesynpraTn neHeTpariifHux BUNPOOOBYBaHb HaBeACHI Ha Tpadiky puc. 6.
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Puc. 6. I'pagix nenempayii mina ipynmoyemenmuoi naii,
B1AUIMOBAHOL Y 2IUHUCIMUX IDYHIMAX 8i0N0GIOHO 00 HABEOEHO20 PO3PI3Y:
1 — ipynmoyemenmua nans; 2 — Cy2nuHoK, my20niaCmuyHull,

3 — cyenunox myeonaacmuunuil; 4 — CyenuHoK 1eco8ull, M SKONAACmMUYHUU

Tabmurs 2

OcHoBHI 1aHi 10 aHATi3y pe3y/bTaTiB NeHeTpaliilHMX BUIPOOOBYBaHbL MaTepiary
IPYHTOIIEMEHTHOI naJii 3a ii JOBKUHOI0

E l'[.[lupozmi XapaKTePUCTHKH l‘pyHTi:

E g =] tﬁ E gh =)

S |eE.| %5 | £, | 25 | 2% |§EfE.| £%
= | g8 | E5%| 5% | §2 | £F |EZEZZ| TE
2 |FEix|HEs| &Y | 28 | 25 |SEE8% 23
1 12 1,43 22 0,867 49 4,73 0,21
2 15 1,41 26 0,901 42 2,93 0,25
3 9 1,49 27 0,785 72 7,83 0,17

3a JaHUMHM pe3ysIbTaTiB MEHETPaliHHIX BUNIPOOOBYBaHb MaTepialy PyHTOIIEMEHT-
HO{ maui 3a ii JOBKHHOK MOXXJIMBO 3pOOMTH TaKi OCHOBHI BUCHOBKHU:

— rpadik 3MiHM OTIOPY MEHeTpawii 3a NIMOMHIO 3aHYPEHHS MaJli YiTKO BiAINOBiIae
IH)KEHEPHO-TCONIOTIYHOMY PO3pi3y, a came Horo JiToioriunii Oynosi;

— TIpu OMU3BKUX MEXaHIYHUX XapaKTEPUCTHKAX TPHUPOTHUX TPYHTIB, IO MOXKITUBO
CTBEPPKYBAaTH 3a JaHUMHU OypiHHS, 1 OJHAKOBOMY BMICTi LIEMEHTY, OMip MeHeTpauii
OKpEMHUX JTUISHOK Hasli Bipi3HA€ThCA Oible HiXK y 2,5 pasu;

— TOJIOBHOIO TIPUYHMHOKO TaKOT PI3HUIN HE MOXKe OyTH BOJOIICMEHTHE BiJHOIICHHS
CYMIIIl «TPYHT-LIEMEHT-BO/Ia», TOMY IO JUIA Apyroi 1 TpeThoi AlsHOK maii B/L] npak-
THUYHO OJIHAKOBE, a Pi3HUIS 32 HANpYXeHHsIM R HaitbinbmIa;
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— TOJOBHUM (hakTOopoM mHpu (OpPMyBaHHI MEXaHIYHMX BIACTUBOCTEH IPyHTOIlE-
MEHTY € BMICT y IPyHTI NIMHUCTHX YAaCTHHOK Ta 1X B3aEMOJIS 3 IEMEHTOM; YHM O1JIbIIe
TaKUX YaCTHHOK y IPYHTI, TUM CJIaOKIIlli )KOPCTKI CTPYKTYPHI 3B’SI3KH, SKi BCTAHOBITIO-
I0ThCA y IPYHTI 3 IOTIOMOTOIO IIEMEHTY; P YCiX 1HIINX OfHAKOBUX MoKa3Hukax (B/LI,
BMICT IIEMEHTY, HOT0 MapKa TOIIIO;

— Y HAIIOMY BHNAJKy BMICT INIMHUCTHX YacTHHOK y TPYHTaX po3pi3y BHU3HAua-
€THCSI YUCIIOM IIIACTHYHOCTI, HAWOUIbIE HOTO 3HAYEHHS IS 1Iapy 2, a HalMeHIIe —
JUTSL TIapy 3; BUAMIOBIIHO I'paHWUYHE HANPY>KEHHsI 3pyIIeHHI0 MaeMo R = 2,93 MIla ta
R =7,83 Mlla;

— pe3yJbTaTH NPOBEACHUX NOCHTIHKEHb 3 BUTOTOBJICHHS IPYHTOIIEMEHTY IiTBEP-
JUKYIOTh JIaHi, OTPUMaHi y 1a00paTOpHUX YMOBaX 3BHYAHHNUM MTEPEMIllTyBaHHSIM CYMIIII
«TPYHT-IIEMEHT-BO/Ia» Y PO3YNHOMIIIAIKAX.

Mertoz BnamTyBaHHs CTPIYKOBUX (PyHJAMEHTIB Ha IITYy4YHiil OCHOBI, sIKa MiJCUICHA
BEPTUKAIILHUMH €JIEMEHTAMH apMyBaHHs, OyJIO JTOCIIDKSHO TIPpY OyAIBHHUIITBI Oararo-
MOBEPXOBOTO XUTJIOBOTO OyAMHKY B HaropHiit yactuHi M. [lonrasu. ImxeHepHo-reo-
JIOT1UHI XapaKTEPUCTUKH IPYHTIB AUITHKH BiAMOBIIHO 10 po3pi3y Ha pUC. 7 HaBEACHI
y Tabi. 3.

Ta0muns 3

XapakTepuCcTUKH IPYHTIB TIAHKH
& o
= > =
= Q . = =
g £ 5 = z g NS S
a2 2 2 3 g8 SE2S | 238
R = g = A "’E 2 £ s = E > g-: >, g =
g g S 2 S = B == 525 %S =
sz = 2 = 5 > o =g ST - S2Z
an i TR~ =i =z = < B 5 < > &g = = £
ITE-2 14 1,61 23 14 12/5 17
ITE-3 12 1,64 24 9 8/4 16
ITE-4 17 1,91 25 24 14

[pyHTOLIEMEHTHI €JIEMEHTH, SAKi TPUHHATI y TPOEKTI JUIsi apMyBaHHsA OCHOBH,
MaroTh giametp 200 MM 1 JOBXKHHY HUXK4e JHA KoTioBaHy — 5300 mm. HasiBHICTE apmy-
BaHHS OCHOBH 301JIBIITY€E JIO HEOOX1THOT BETUYHMHHM 11 MOIY/b jJedopmartii. 3HaUYCHHS
Horo 3aleXuTh BiJ BIACTaHI MK €JIEeMEHTAMH apMyBaHHS, SKa y JaHOMY BHUIIAJKY
konuBastacs Bi 600 go 800 mM. Y Tabn. 3 HaBeleHI 3HAYCHHS £ JUTS IIAry eJeMEHTIB
y 600 mm.

Jns mepeBipku ¢peKTUBHOCTI apMyBaHHS OCHOBH Y KOHKPETHUX YMOBAX Oy/iBeIIb-
HOTO MalJjaHJuKa OyJIU MPOBEACHI JOCITIHKSHHS 11 CTUCIUBOCTI IIIJISIXOM BHIIPOOOBY-
BaHHS TPyHTIB 1tamrom. [lepeBipka CTHCIUBICTI OCHOBH Oylia POBEACHA y MPUPOJI-
HOMY 1 3BOJIOKEHOMY CTaHax I'PYHTY JO Ta IMICJsi HOTO apMyBaHHSI.

Po3paxyHKOBY cxeMy BUITPOOOBYBaHb PUHHSTO BIJTIOBITHO JIO HABEICHOT HA pHC. 7.
IIpu Biacrani Mix enementamu 600 MM mtamn po3mipom y miani 1200 x 1200 mm
3aBaHTaXye TUIOINLY, sIka apMoBaHa 12 eneMeHTamu.

[TonmboBi BUNPOOOBYBaHHS IPYHTIB IITaMIiaMud BHKoHaHi BimnosinHo no JCTY b
B.2.1.-7-2000 (TOCT 20276-99) I'pyuru. [Toabosi BunpoGoByBanHs. J[jisi CTBOPEHHS
BEPTUKAJIHHOTO CTUCKYIOYOTO HABAHTAKEHHS Ha IITaMIl Oyla BUKOPHCTaHA BaHTAXHA
iatpopma 3 OeTOHHUMHU (PyHIAMEHTHUMH OJ10KaMu 3arayibHoro Baroro 800 kH. Bona
CIlyryBaja yImopoM sl TiApPaBIiYHOTO JOMKpary. HaBaHTaKCHHsS INTaMITy CTYyIIe-
Hsamu 1o 62-92 xH mposeaeHo rixpasmiyauM gqomkparom AI° — 100. Tuck y gomxpari
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Puc. 7. Cxema eunpobdysanv ocHosu, 5IKa apMOBAHA
BEPMUKATLHUMU [PYHINOYEMEHMHUMU eleMeHmamu,
3a1i300eMOHHUM K8AOPAMHUM WIMAMROM.:

1 —wmamn; 2 —T'l]E; 3 — po3nodinbua nodywka

CTBOpIOBaNH 3a goromororo HacocHoi craniii HC — 600 [[is BuMipy ociiaHHS MITaMITy
Ha PEeIepHid CUCTEeMI 3 CTAIbHOTO MPOKATy BHKOPUCTAHO YOTHPH MPOTHHOMIpPH KOH-
cTpyKIii AictoBa 3 miHO moainku 0,01 MM.

CepeHIIT THCK 33 MUTOMIBOK MTAMITA, G, MIIa
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Puc. 8. Pezynomamu 6unpo60o8y6ans 0OCHOBU ULMAMIOM.
1 — npupoona 36on0cena; 2 — npupooHa; 3 — apmosana 360/1004CeHa;
4 — apmosana ne 360101ceHd
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3BOJIOKEHHS TPYHTY HWKYE MiZOMBH (DYHJAMEHTY BHKOHAHO 32 TAKOK CXEMOIO:
3BOJIOKEHO MACHUB Ha SIKOMY PO3TallOBaHO 12 eleMEeHTIB apMyBaHHS 3 BIJICTAHHIO MiX
HuMmH 600 M. 71 1pOro BIAKOMAHO KOTIOBaH po3Mipamu y rutani 2000 x 2000 mm
i mmubunoro 0,25 M. 3a HaBelICHOK CXEMOK MPOOYpeHi 5 CBEpIJIOBUH JiaMeTpOM
150 MM rmubuHOO TI0 4,0 M (710 piBHA IPYHTOBOI BojM). KOXKHY CBEpIJIOBHHY 3aIlOB-
HuM medenem giamerpoM 20—40 mm. KoTnoBan 3anoBHeHO 1iedeHeM Tiel xk dpaxiiii.

Ha puc. 8 HaBeneHi rpadiku 3aJeKHOCTI OCiTaHHS IITAMITy BiJl HABAHTAXKEHHS JIS
YOTUPBOX PI3HHUX CTaHIB OCHOBH JKUTIIOBOTO OYIUHKY, SIKi OyJ M BU3HAUCHI BHIIIE.

3 ypaxyBaHHSM 33JCKJIAPOBaHUX MMOJIOKEHb MOAY/Ib AedopMarii i po3paxyHKOBUH
OITip OCHOBHM 3a pe3yJIbTaTaMi BUMPOOOBYBAHb MITAMIIAMH CKIIATH JJIS:

— mnpupoaHoi ocHoBH E = 9,5 MIla; = 0,260 Mlla;

— IS 3BOJIOXKEHOT Ipupo1HOi ocHOBU E = 5 MIla; = 0,145 MI1a;

— 7s apMoBaHoi ocHOBU E = 15,6 MIla; = 0,385 MIla;

— 715 3BOJIOKEHOT apMoBaHoi ocHOBU £ = 14,5 MIla; = 0,370 MIla.

BukopucTaHHs BKa3aHOTO CIIOCO0Y 3aKpIIUICHHSI OCHOBH y IPYHTOBUX YMOBAX Iep-
IIOTO THUITY 32 MPOCATOYHICTIO MTOKA3aII0, 0 apMyBaHHS IPYHTY MPAKTHYHO HEHTpai-
3yBaJIO MOTO TIPOCAT0YHI BIACTHBOCTI. [IpH IbOMY CTHUCIIMBICT OCHOBHM 3MEHIIIHIIACS
y 3 pa3u, a po3paxyHKOBUH omip ii migBuimBes yaBidi. Lle 103BONMIO BUKOpHCTATH
CTpIUKOBi 3a/mi300€TOHHI (pyHIaMeHTH npu OyaiBHULTBI 14-TOBEPXOBOTO *KUTIOBOTO
OYJMHKY 13 TIEITITHUMH HECYYHMH CTIHAMH.
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