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ROAD SUBGRADE DEFORMATIONS ANALYZING

Monitoring of 23 Ukraine regions revealed that major part of abnormal subgrade
deformations have highway embankments higher 21 m. According to the monitoring results, a
comparison histogram of malformed embankment amount to their total value was drawn. The
main causes of road subgrade deformations are analyzed.
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[TontaBchbkuil HallOHANBHUM TeXHIYHUH yHIBepcuTeT iMeH1 FOpis KonapaTioka

AHAJII3 TPUYUH JEP®OPMANIN 3EMJISTHOT'O ITIOJIOTHA

Monimopuneom 23 obnacmeii Ykpainu 06y10 6Cmano8ieHo, Wo NepesadcHy YacmuHy
HAOHOPMAMUBHUX Oehopmayiti Ha a8MoOMODIIbHUX 00p02ax CKIa0arombs HACUNU GUCOMOI0
nouao 21 m. 3a pesyremamamu MOHIMOpUH2y n0OYO0BAHO 2iCMOSPAMY NOPIBHAHHS KLIbKOCMI
degpopmosanux Hacunié 0o ix 3azanvmoeo uucia. Illpoananizosano OCHOGHI NPUUUHU
Oepopmayitl, sAKi BUHUKAIOMb 8 3eMIISTHOMY HOJOMHI A8MOMODIIbHUX Jopie.

Knrwouoei cnoea: o0opoowchiii Hacun, oeopmayis 3emMisHO20 NOJOMHA, MPUBANd
MIYHICMDb.

Monitoring of 23 Ukraine regions established majority of abnormal deformations
(52,2%) recorded in highway embankments higher 21 m. The average percentage of these
embankments deformations — 31,1%. The main type of abnormal deformations (70%) —
washouts slopes of embankments, earth-bank and road shoulder breaks [1]. Figure 1a shows a
typical case of soil liquefaction. Based on current knowledge, the suspected causes are rain or
wind and grain redistribution within soil due to high local hydraulic gradients. 70% of
incidents occurred during the months of January to March, that is at low temperatures and
with soil frost [2]. Figure 1b describes longitudinal cracks near the edge of pavement.
Reason — tensile stresses induced by flexion of the pavement during settlements caused by the
dry season leads to the development of longitudinal cracks. During the dry season there is a
drop off in moisture content of the soil in the shoulders of the pavement structure. The
consequence of this reduction in moisture is a settlement in the shoulders that does not take
place in the centre of the pavement where the moisture of the soil remains stable thorough the
year [3 —5].

Embankment subsidence caused by soils consolidation from which it was erected is
wide-spread (Fig. 2, c). Subsidence appears when soils was compacted insufficiently. The
reason may be the difference in the filtration rates of soils and through the blocks of ice and
snow in an array of frozen soil [3, 4]. Soil settlement (Fig. 2, d) takes place due to the
insufficient strength and high deformability of base on which the embankment is arranged [5].
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These deformations do not cover all destruction cases. Thus typical slopes damages,
ablations that occur due to atmospheric precipitation, periodic soil freezing and defrostation,
insufficient slopes strengthening, reloading of soils, violations of drainage. When upper soil
layer was defrosting, the embankment contains a significant water amount. Its moisture may
exceeds the liquid limit, and soil slows down by slope [3 — 5].

Figure 1 — Road subgrade deformations [6]:
a — flow liquefaction;
b — longitudinal cracks near the edge of pavement
¢ — soil settlement
d — embankment subsidence

The chart in Figure 2 shows the number of malformed embankment amount to their
total value. The vertical Y-axis illustrates number of embankments; the horizontal X-axis

presents embankment height in five ranges (6 — 10 m, 10 — 12 m, 12 — 15 m, 15 — 20 m, and
more than 21 m).

Fig. 2 Comparison of malformed embankments to their total amount
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That’s why one of significant problems of highway embankment erection is their long-
term strength ensuring, when during normative operational time the values of soil mechanical
characteristics, obtained after compaction, have been saved [5].
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