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Abstract: The temperature effect on water retention curve under high suction is investigated experimentally and theoretically.
Water retention tests are conducted on GMZ bentonite at five temperatures ranging from 20°C to 100°C. The test results show
that the suction equilibrium time, the water retention capacity and the hysteresis of the water retention curve decrease with the
increasing temperatures, and the water retention curves at different temperatures are almost parallel to each other. According to
the thermodynamics of sorption and the Le Chatelier’s principle, the water adsorption by soil is always an exothermic process,
and it is an inevitable phenomenon that the water retention capacity under high suction decreases with the increasing
temperatures. Assuming that the adsorption heat is independent on the temperature and the water retention curves at different
temperatures are parallel, a model is established to describe the temperature effect on the water retention curve. Comparisons
are made between the model predictions and the test results in this work and some literatures. Good agreement of those
comparisons shows that the proposed model has the capability to cover the full suction range.
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Fig. 1 Photo of water retention tests on GMZ bentonite
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Table 1 RH values and corresponding suctions of used saturated salt solution

Ji4] A 20°C 40°C 60°C 80°C 100°C
KNO; — 88%RH / 18 MPa 82%RH / 30 MPa — —
KCl 85%RH / 22 MPa — — 79.5%RH / 37 MPa —
NaCl 75.7%RH /38 MPa  74.7%RH /42 MPa  74.9%RH/44 MPa  76.4%RH /44 MPa —
KBr — — — — 69.2%RH / 63 MPa
NaNO; — — 67.5%RH/60 MPa  65.5%RH /69 MPa —
NaNO, 66%RH /56 MPa  61.5%RH/70 MPa  59.3%RH /80 MPa  58.9%RH /86 MPa —
NaClO, — — — — 54%RH / 106 MPa
NaBr 57.9%RH /74 MPa  52.4%RH/93MPa 49.9%RH/107MPa  50%RH/ 113 MPa —
Mg(NO;), — — 43%RH / 130 MPa — —
K,CO; 44%RH /111 MPa  42%RH / 125 MPa — — —
MgCl, 33%RH/ 150 MPa  32%RH /164 MPa  30%RH /185 MPa — —
KF — — — 22.8%RH /241 MPa  22.9%RH / 253 MPa

KC,H;0,

23%RH / 198 MPa

20%RH /232 MPa
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Fig. 5 Influence of dry density on water retention curves at
different temperature levels
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Fig. 6 Influence of initial water content on water retention curves

of compacted samples at 20°C and 60°C
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