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1. Introduction. Soils usually represent nonhomogenic material due to
variable environment of their origin and later post-sedimentation changes.
Particularly high variability of sedimentation environments occurs during the
origin of glacial tills. Therefore parameters of these soils are characterised by
a high variability of values. Analysis of parameters variability has a crucial
meaning in engineering geology and geotechnics, because tills commonly cover
the surface of Poland. They are also frequently the soil basis for engineering
objects.

Analysis of variability is presented for chosen physical parameters of tills
within types and sub-types of microstructures. The variability of these pa-
rameters is characterised by a statistical parameter — the coefficient of varia-
tion. Values of arithmetic means of the parameters are also presented.

2. Lithogenesis and microstructures of tills. Geological conditions of the
origin and occurrence of tills, as well as their microstructures are presented

by [2].

3. Physical characteristics of tills. The physical characteristics of tills
from 83 sampling sites have been subject to investigations [1, 3] The }ocation
of these sampling sites is presented on fig. 1 in [2]. Several physical parame-
ters have been determined: water content, bulk density, porosity, free sweli
and soaking. These parameters largely depend on the soil microstructure [3].
The analysis of the parameter values were carried cut 1) for each microstruc-
ture type occurring in tills (skeletal, matrix and matrix-turbulent), 2) for
three sub-types (A, B, and C) of the matrix microstructure, and 3) for the mi-
crostructure types treated as a whole.

The analysis of physical properties of tills reveals that (tab.):

1. the water content reaches similar values for tills with different types of
microstructures. This parameter decreases in tills with the matrix micro-
structure from sub-type A to sub-type C,

2. the bulk density reaches the smallest values in tills with the skeletal mi-
crostructure. The values of this parameter increase for tills with the ma-
trix microstructure, and are the highest in tills with matrix-turbulent mi-
crostructure. In tills with the matrix microstructure the bulk density in-
creases from sub-type A to sub-type C,

3. porosity is the highest in tills with the skeletal microstructure, decreases
in tills with the matrix microstructure, and is the lowest in tills with the
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matrix-turbulent microstructure. In tills with the matrix microstructure
the value of this parameter decreases from sub-type A to sub-type C,

4. tills with the skeletal microstructure soak to the largest degree and in the
shortest period of time. Tills with matrix microstructure sub-type A soak
more intensely and faster that tills with the matrix microstructure sub-
type C. For tills with air dry humidity the obtained relations are similar,
and soaking processes take place in shorter periods of time and to a larger

degree.
The physical properties of glacial tills
- Matri . | Micro-
TyRE/SUb ty’pe of Skeletal | Matrix e Matrix structures
microstructure sub-type A | sub-type B | sub-type C | turbulent (All ypes)
Properties of glacial| — — — = - = —
tills XIVYIXIVIZ| I XIvIXIVIXivIX] Y

Water content w % 13.5] 39 |13.3| 27 |14.6 27 [13.6] 23 |10.9] 20 |13.4] 10 |13.3{ 27

Bulk density p Mg/m?3 {190 5 |2.01| 6 [19.4] 6 [2.00| 5 |245] 4 |244] 1 J2.01| 6

Dry density p; Mg/m3[1.68| 6 |1.78{ 8 |1.70| 8 [1.75| 6 |1.94] 6 [1.88] 1 |1.77| 8

Porosity n % 38.0| 14 |33.6! 17 |36.4| 16 [34.5( 14 [27.8| 15 |29.3| 10 }33.9] 17
Void ratio e 0.62| 16 |0.52| 27 10.58( 24 [0.53| 23 |0.41] 29 |0.42| 12 §0.53| 26
Free swell FS % 0683116 (1445221127112 1171151935 0.2|100] 1.4 | 150

f‘j}::‘s,‘ﬁgff;f"f}‘gem of 1243] 22 |21.8{ 24 {242 22 [21.5] 22 {188 23 [17:8] 13 |21.8] 24

Soaking {with water
content) SO, %

Time of secaking (with ; a A
water content) h 12.21101 ;15.5| 69 116.8| 81 [13.5] 81 |18.3] 54 | 21 | 29 §15.2| 71

o pg @irdry soll) 1 g3 | 6 | o1 |22 97| 8 93| 16|78 |41 )56 f71]01]2

81 |27} 73 |46 | 77 36| 76 |42 | 61 |62} 36 [i25) 72 | 46

Time of soaking (air
dry soil) h 26 (288]59|164)411214] 4.8 |185110.8| 104 {18.2| 63 } 6.0 | 163

X - arithmetic average, v — coefficient of variation, number of samples — 83.

4. Variability of physical properties of tills. Physical parameters of tills
present a high nonhomogeneity (tab. 1). The coefficient of variation exceeds
sometimes 100%, sporadically even 200%. Nevertheless, for over half (50%) of
the investigated parameters, this coefficient does not exceed 25%, and is the
lowest for the bulk density.

Typically, nonhomogeneity of physical parameters is the highest for all
the microstructures treated as a whole, and decreases for the particular types.
A similar relation can be observed for the matrix microstructure treated as a
whole. For this microstructure treated as a whole the variability is higher
than the variability within the particular sub-types A, B and C.
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5. Conclusions. The carried out analysis of physical parameters variabi-
lity reveals that:

1. the nonhomogeneity of physical properties of tills is often considerably
high and may reach 100%; in some cases exceeds 200%,

2. for over half (50%) of the investigated parameters the nonhomogeneity
does not exceed 25%,

3. the values of the coefficient of variation for part1cular types of micro-
structures are smaller from values of this coefficient for the microstruc-
ture treated as a whole. A similar relation exists in the matrix microstruc-
ture treated as a whole and its sub-types,

4. the nonhomogeneity of microstructure parameters of tills is usually higher
from nonhomogeneity of physical parameters of these soils (see [2]).
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HEOJHOPIIHICTD ®I3UIHMX BJACTUBOCTEN JHOJOBUKOBUX I'PYHTIB
(BAJIYHOBMX I'JIIMH)

O6pani Hizuuni napamMempu ALCO06UKCEUX 2AUN Y MeHaX Mmunis/nidmunie MiKPO-
CMPYKMYP MPOIHANZ06AHO WnG0 3MInHOCME. SMINHICMD NAPAMEMPI6 TAPAKMEPUIY-
emues xoediyicnmos aminnoemi. Jocai@ucenHAmU Pi3uduHuUT 64QCTNUGOCTEU 0LONAENHO
avodoeurost zaunu 3 83 micys. Busuaau mani ghiduuni napamempu: oaozicmsv, 06 emna
2ycmuna, NOpYeamicms, POIMOKAHHA. 3A3HAYLHT NMEPAMEMPU CYMIMEED 3arEHAMb 610
MIKPOCTPYKXMYDU 2aunU. Jast 2aul 3 MATPUUEEOID MIKPOCMPYKMYPoro nidmunia id
A 0o C soaozicmd 1 nopysamicmd 3IMEHULYIOMBCA, a 00'emHa 2ycmuna 36ivwyemobea.
Faunu 3 mampuyegorw mixpocmpyxmypor nidmuny A posmoxaroms binvuwe i 3a Kopo-
mwuil ¥ac NOpieHAHO 3 eidnosidnumu zaunamu nidmuny C. 3 nposedenozo ananizy
amMinHOCMI (hiuunux eaacmusocmet. 8uUNAUBAE, WO 1) seaununa HeodnopidHocmi ghiauy-
HUX eaacmusocmell Ab0008UK08UX 2AUN MOHe Bymu 3Haunoto 1 wacom csizamu 100%; 2)
o0as nonad nososunu (50%) OocaidxnysaHur napamempis eAUNUHO HeOOHOPIOHOCMI He
nepesuwye 25%; 3) 3nauvenns xoediyienma minwocmi QisuvHuxr esacmusocmei Oas
OKPeMUT MUNIE MIKPOCTNPYKMYP € MeHWUM 610 3HAUeHHA Yb0o20 Kxoediyicuma Oas acix
docaidacyeanuxr munis MIKPOCMPYKMYP, Y3AMUT PA3OM.
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