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The peculiarity of permafrost is the salt content. Salinity values varying from
hundredth parts of percent related to dry soil mass to percent significantly influences
all physical, chemical, and mechanical properties of frozen soils and ice. Increasing
temperature leads to modification of soil properties (deformation, bearing capacity...).
Therefore, an important task is to develop methods for forecasting changes in the
properties (especially mechanical) of saline soils due to increasing temperature.

Data of physical and mechanical properties of various saline soils (salinization
marine type — basically NaCl ionic composition) selected in the north of the European
part of Russia, Western Siberia, the Yamal Peninsula have been gathered to obtain the
necessary database. There were about 3000 samples with measured physical properties
and 1200 - mechanical. As a result of our research, calculated frozen soil characteristic
as a function of the salinity and temperature are obtained. Comparison of the data with
a table of recommended values according to 25.13330.2012 SP [2] has shown that the
obtained characteristics are generally lower than in the Standard [2] table, and in some
cases more than two times lower.

More than 100 tests (uniaxial compression and shear test) on artificially prepared
clay silt and sand samples with different water content and salinity at three different
temperatures (-2 °C, -4°C, -6°C) were conducted to develop the model forecast . For
each type of soil we determined the following properties: freezing point, unfrozen water,
thermal and mechanical properties. The test results are a function of the temperature.

Analysis of the data allowed to obtain regression equations for predicting the
strength properties depending on the temperature, salinity and ice content, and also to
provide a prediction method using “normative” temperature (temperature of the soil
divided by soil freezing point -T/Tbf); this reflects the total impact of all kinds of salts,
and also takes into account the effect of the surface of particles and ice, forming a single
pattern [1].
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XapakTepHOil 0COOEHHOCTBIO TIOPOJ] KPHOJIHMTO30HHI SBISIETCS COACPIKAHUE B
UX COCTaBE JISTKOPACTBOPHMBIX cojieil. Jlaske He3HAUHMTENbHAS 3aCOJIEHHOCTh, COCTaB-
JSIOIAsA COTHIE JI0JIM MPOLEHTOB OT MACChl MOPObl B CyXOM COCTOSIHUH, CYIIECTBEHHO
BJIMSIET HAa BCe (PM3MUECKHE, XUMUYECKHE U MEXaHMUECKHUE CBOMCTBA MEP3IIBIX TPYHTOB
u Jpaa. [loBbIlIeHHWE TemImeparypbl TPYHTOB MPHUBOIUT K MOHIKECHHIO TEMIIEPATYPhI
HaJaja 3aMep3aHusl TPYHTOBOU BIIAaTH, YBEIMUCHHIO COIEPKAHNS He3aMep3IIeH BOABI U
TIOBBIIICHUIO IE(POPMUPYEMOCTH, YMECHBIICHHIO IPOYHOCTH, OOYCIIOBIINBAsT CHIKCHHE
HECyIel CITOCOOHOCTH MEpP3IIBIX MOPOI KaK OCHOBaHUH coopykeHui. [lodaTtomy Baxk-
HOI 3aj1a4eii ABjsieTcs pa3padoTKa METOI0B IPOTHO3a N3MEHEHHS CBOMCTB 3aCOJICHHBIX
TPYHTOB (0COOCHHO MEXaHUYECKHX) BCIEIICTBUE MTOBBIIICHUS TEMIIEPATYPHI.

Jis mosrydeHusi He0OXOAMMBIX JIJAHHBIX OBIJIO MPOBEJCHO 00001IeHne pusnuec-
KX W MEXaHWIECKUX CBOMCTB Pa3IMYHBIX 3aCOICHHBIX I'PYHTOB (MOPCKOTO THIIA 33aCO-
JICHHs), OTOOpaHHBIX Ha ceBepe eBporneikickoil yactu Pocenu, 3anannoit Cubupu, moiy-
octpose Sman. Beero 0p110 000011eHO 0KOT0 3000 TIOKa3areneii (PU3MIeCKUX CBOMCTB
u 1200 mexaHnveckux. B pe3ynbrare moaydeHbl HX PACUCTHBIC XapaKTEPUCTHKH B 3a-
BUCUMOCTH OT 3aCOJICHHOCTH M TeMrepaTypbl. CpaBHEHHE MTOTyYEHHBIX JaHHBIX ¢ Tab-
JMIIAMU PEKOMEHIOBaHHBIX 3HaueHui cortacHo CIT 25.13330.2012 [2] nokasaio, uTo
MOJTyYCHHBIC 3HAUCHHS XapaKTePUCTHK B OCHOBHOM MCHBIIIE TAOTHIHBIX, & B HEKOTOPBIX
ciryvasx Oosiee yeM B 2 pasa.

[t pa3paOboOTKH MOJENM NMPOTHO3a W3MEHEHHsI CBOWCTB 3aCOJIEHHBIX TPYHTOB
Obut0 TpoBeneHo Oosiee 100 OMBITOB METOAOM OJHOOCHOTO CXKaTus M cpe3a Mo Mo-
BEPXHOCTH CMEp3aHMs Ha MCKYCCTBEHHO NPUTOTOBIEHHBIX 0Opasliax INUHBI, CYTJIHH-
Ka ¥ MeCKa, UMEIOIINUX Pa3IMYHYI0 BIQKHOCTh U 3aCOJICHHOCTH MPH TPEX Pa3IUYHBIX
temneparypax (-2 °C, —4 °C, —6 °C). Iyl Ka)I0T0 TPYHTa ONPEISISIIUCh (PU3NIECKHE
CBOICTBa, TeMIIepaTypa Havaja 3aMep3aHsl, KOMNIEeCTBO He3aMep3Iueil BOIBI, TEILIO-
(usnueckue cBOMCTBA. B pesynpraTe MCIBITAaHUN MTOTYYCHBI 3aBHCUMOCTH H3MEHCHHUS
MEXaHMUYECKHUX CBOIMCTB OT TEMIIEpaTyphl.

AHanu3 BceX JaHHBIX TIO3BOJIWI MOJyYUTh PErPECCUOHHBIC YPaBHEHUS IS MTPO-
THO3a MPOYHOCTH B 3aBHCHMOCTH OT TEMIIEPaTyphl, JBIUCTOCTH U 3aCOJNCHHOCTH, a
TaKKe MPEATIOKEH METOJI TPOTHO3a C UCTIOIF30BAHIUEM TOMOJIOTHUYECKOH TEMITepaTypPhI
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