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ExcnepumenmanbHo — 6USHAYEHO — MAKCUMAIbHY — WIIbHICMb — IPYHMY — npu
ONMUMATBHIL 801020CMI CIMAHOAPMHUM Memodom ma memoodom [Ipokmopa. IIposedero
NOPIGHSAHHS YUX Memodi8 npu 36e0enHi Oydisenb ma cnopyo.

Currently in Ukraine there is a normative document DSTU B B.2.1-12: 2009 Soils
Method of laboratory determination of maximum density. According to this standard, the
maximum soil density can be determined by 3 methods. The maximum soil density at
optimum humidity was experimentally determined by the standard method and the
Proctor method. A comparison of these methods for the construction of buildings and
structures. These methods are also used in the construction of roads.

When determining the maximum density at optimum humidity by the standard
method, the maximum density was 1.95 g/cm® and the optimum humidity was
12.13%.When determining the density of the Proctor, the maximum density was 1.89
glem®, and the optimum humidity is 8%.When determining the modified density
according to Proctor, the maximum density was 1.98 g / cm, and the optimum humidity
was 7.6%.

In the study of the modified Proctor density compared to the method determining
the Proctor density, the number layers increased to 5 at and the number of strokes per
layer to 59 at layer-by-layer compaction.

Due to the use method of determining the modified density by Proctor, it is possible
to obtain higher density values by 1.5% at lower humidity of 7.6% compared to the
standard method of determining the maximum density at optimal humidity. Compared to
the Proctor density method, the density is 4.8% higher and the humidity is 5% lower.
This will lead to better soil compaction in the construction of buildings and structures,
roads and airfields.

Comparison of different methods has shown the best advances in modern methods
of modified force for Proctor. This can be a much larger number of strokes with a larger
number layers when using and the existence of soil chips that were favorable.

The Proctor method proved to be more accurate in determining the maximum
density. When using the modified Proctor method, the density is the highest. Thanks to
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the use of a modified Proctor method it is possible to achieve better soil compaction in
construction.

Kniouoei crosa: winenicmo, epynm, memoo Ilpoxmopa, memoo cmanoapmuozo
VWINbHEHHS.
Keywords: density, soil, Proctor method, standard compaction method.

Ha nanwnit wac B Ykpaini aie HopmaruBuuii poxyment JACTY b B.2.1-
12:2009 [3]. 3rigHO MAHOTO CTAaHAAPTY MAaKCHMAIBHY MIJIBHICTH TPYHTY
MOXJIMBO BH3Ha4aTH 3 Meromamu. Ilepmmii MeTon CTaHIApPTHOTO YIIUTBHEHHS
3a monomoroto npunaxy COIO3JAOPHUU. Ins gpyroro Ta TpeThOrO METOXY
BH3HAYCHHS MaKCHMAJIBHOI HIITFHOCTI 3aCTOCOBYIOTh nipmitaf [Ipokropa YI'-O.

YV pasi Bu3Ha4YeHHS MIUTBHOCTI CTAHAAPTHUM METO/IOM 3Pa30K 3HAXOIUTHCS
B YMOBax OJHODIJHOTO HaIpPYXEHOI'O CTaHy Oe3 MOXIUBOCTI 3CYBHOI
nedopmariii 3 60KOBHM BHIIOpOM rpyHTY [1-2].

[Tpu BH3HAUEHHI ONTHMAIBHOI BOJIOTOCTI NMPU MAaKCUMAJbHIN LIUIBHOCTI
cranpaptHuM MerogoM Ha npuiani CIO3JIOPHUM  rpyHT TpamOyoTh
MOIIAPOBO 32 JIONIOMOI'0 BaHTaxy, sikuii mamae 3 Bucotd 300 mm. Kinbkicts
yIapiB MpU YIIUIBHCHHI 3arajoM moBuHHA ckianatd 120. O0’eM po3HIMHOTO
mutiagpa ckias 1000 em® puc. 1. B AKOCTi TpyHTY BHKOPHCTOBYBAJIH CYITICOK
MMaHUCTHH [6], XapaKTepHCTUKU SKOTO HaBemeHi B Tabmmmi 1. ITlepen
BUKOPHCTaHHSM TPYHT BHCYIIYBaJIM OO TMOCTiifHOI MacW MHpW TeMmmepaTypi
105+2°C ta MOIPpiOHIOBAIM IO YaCTHHOK PO3MipoM MeHmre 3a 5 MM [4]. Boma
BUKOpHCTOBYBanach 3riano 3 JICTY b B.2.7-273:2011 [7].

Tabmuus 1
I'panynomerpuunuii cknan rpysry, %
5....2 0,15
g .1 0,38
g 1....0,5 13,97
& 0,5....0,25 45,03
25 025..0, 28,61
~ 2 k0,1 12,00
OnTrMaibHa BOJIOTICTh IPH MaKCUMAaIBHIHM IIUTBHOCTI, % 7
MakcrMasbHa MIiJIBHICTH TPU ONTUMATbHIM BOJOTOCTI 2,169
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Puc. 1. BusHaueHHs MaKCUMaJIbHOT IIIHOCTI IIPH ONTHMATBbHIN
BOJIOTOCTI CTaHAaPTHAM METOIOM
Ilicns BunpoOyBaHHS MakCHMalibHA MIUIBHICTH cTaHOBMWIA 1,95 r/em’ pu
ontuMalbHi# Bostorocti 12,13 % (puc. 2).

I'padik BH3HAYEHHS MAKCHMAJIBHOI IMLTBHOCTI
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Puc. 2. Bu3HayeHHsT MAKCHMaJIbHOT IIIIHOCTI IPH ONTHMAJIBbHIN BOJIOTOCTI
CTaHAapPTHUM METOJIOM
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[Ipu Bu3HAYeHHI MITBHOCTI MeToAoM IIpoKTOpa BHKOPHCTOBYBAIM TOW
caMHMH TPYHT, IO W TOpH CTaHAApTHOMY Meroni. I'pyHT BuCyIIyBaiau Ta
NpOCiloBaJIM, SIK 1 TpPH HONeperHboMy MeToxi. Po3Mipu BunpoOyBanbHOTO
HWITiHpaA CTaHOBWIK: miamerp 150 MM, rimbOuna 125 mM. Po3mip Ta mamaroumii
BaHTaXX CTAHOBJISITH: JliaMeTp 75 MM, BaHTax Baroto 4,5 kr nazgae 3 Bucotu 450
MM. [Ipu naHomy Meronl 3AiHCHIOETHCS IMOLIAPOBE YIIIJIBHEHHS T'PYHTY B 3
apy, KUIBKICTh ynapiB Ha map craHoBuTh 22 (puc. 3). Ilpm ymineHeHHi
BpyYHY KODHCTYBAINCh BHMOTaMH HOPMATHBHOTO gOKymeHTy [9], mpwm
VIIiTBbHEHHI MIapiB BUKOPUCTOBYBANM yOApHUN TPUCTPI 3 HANPSIMHOIO
IITaHTOIO Ta MAJAl0YMM BaHTAXXEM yAapaMy Oe3nepepBHO 3 MEPIOANIHICTIO BiX
1,5 no 2,0 c. Yoapu Ha”HOCATH 32 3-4 IMKIIM, TOPKAIOUWCH KParo IIIIHIpA,
OXOIUTIOIOYH BCIO TIOBEPXHIO 3pa3Ka. 3aBISKU IIbOMY i 9ac yIIiIbHEHHS TPYHT
Ma€ MOXKJIMBICTh YTBOPIOBATH 3CYBHI HaIpy>KEHHS.

Haii6inbia winsHicts cranoBuia 1,89 r/cm® npu Bojorocti 8%. Lle Ha
7,18% MeHIle, HIXK NPU CTAaHIAPTHOMY MeTOAI yuiuibHeHHs. [Ipore BoJoTricTh
NpU  MakCUMajbHiM wmiibHOCTI 3MeHmmiach Ha 34,05% mopiBHSHO i3
cranpaptHuM MerogoM (puc 4). ToOTto, naHuil Meron NPHU3BOAUTH 10
HEJIOYIUILHEHHSI TPYHTY MOPIBHSHO i3 CTAHIAPTHAM METO/IOM YIIiIJIbHEHHSI.
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Puc. 3. Busnauenns minbHOCTI MeToioM [Ipokropa
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1'pagik BH3HAYEHHA MAKCHMAJIBHOI IIIBHOCTI
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Puc. 4. BusHadeHHs minbHOCTI 32 IIpoKTOpOM Py
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mod Py, 11 MakcUManbHE 3HaYeHHS cTaHOBUIO 1,98 r/cM” mpm Bomorocti 7,6%

(puc. 5).
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I[Ipn npanoMy JOCHIIKEHHI TOPIBHSHHO 3 TONEPEIHIM METOIOM
BU3HAYEHHS IIiNbHOCTI 3a IIpOKTOpOM pyr, 30ibIIMIACE KiIBKICTH LIApiB 10
I’ATH Ta KUIBKICTh yAapiB Ha map 10 59-TH NpH MOIMIApOBOMY YHIIJIbHEHHI.
3aBISIKM BHKOPUCTAHHIO METOAY BH3HA4YE€HHS MOAM(IKOBaHOI IIIJIBHOCTI 3a
[IpoxTopoM MOXJIMBO OTpUMAaTH OUTbIII 3HAa4YeHHs MiiIbHOCTI Ha 1,5% npu
MeHIIi# BoJOrocTi — 7,6% MOpIBHAHO i3 CTAaHOAPTHUM METOAOM BH3HAYCHHS
MaKCHMallbHOI IIUTFHOCTI TpPH ONTHMANbHIN Boiorocti. B mopiBHAHHI 3
METOJIOM BU3HAYEHHSI IIUIHbHOCTI 3a [IpOKTOpPOM IIINBHICTH € BHIIOO Ha 4,8%, a
BoJoricTh MeHIa Ha 5% lle mpu3Beae A0 KpaIioro ymiiyibHEHHS TPYHTIB HpH
OymiBHMITBI  OymiBemp  Ta  CHOpPYH,  aBTOMOOIMBHHX  Jopir  Ta
acponpoMiB.JIOpiBHSHHS TpPhOX METOMIB TOKA3aJ0 HaWKpalli MOKa3HUKA
I[JILHOCTI TP BUKOPUCTAHHI METOy BU3HAYCHHS MOIU(IKOBAHOI MIIIEHOCTI
3a [IpoktopoM. lle MOXNMBO 3aBISKM MiJBHIICHHIO KINBKOCTI yJaapiB Hpu
30UIBIIEHHI KIJIBKOCTI LIApiB IPH YIIUILHEHHI Ta 3aBISKH MOMIIMBOCTI 3pa3ka
IPYHTY YTBOPIOBAaTH 3CYBHI HalpyKECHHS.
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