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Mechanism of Effect of Relative Humidity on Creep Behavior of Gypsum Rock

Ma Yue', Chen Mian', Jin Yan', Hou Bing', Yang Pei *
(1. State Key Laboratory of Petroleum Resources and Prospecting (China University of Petroleum
(Beijing)) . Beijing, 102249, China; 2. Institute of Oil and Gas Engineering, Tarim Oil field Company,
PetroChina, Korla, Xinjiang,841000, China)

Abstract: In order to find out the creep behavior of salt-gypsum under the down hole conditions, the
mechanism affecting salt-gypsum creep was studied. By adjusting the concentration of salt in the salt solu-
tion to control the relative humidity around the rock samples,the uni-axial compression test was carried out
at 10 MPa and tri-axial compression tests were carried out at confining pressures of 0,2 and 5 MPa under
relative humidity of 35% ,65% and 95% respectively. It was found that in a short-term test of salt-gypsum
rock,the rock strength displays a downward trend from 38. 2 MPa to 35. 2 MPa with the increase of rela-
tive humidity from 30% to 90% ,the change in Young’s modulus and Poisson’s ratio is small. When the
relative humidity is 95% ,the sample generates negative volumetric strain (expansion) and when the rela-
tive humidity is 35% , the sample generates positive volumetric strain (shrinkage). The study shows the
strength of salt-gypsum is not highly sensitive to the change of relative humidity; and combined with the
Heard model, the impact of relative humidity on the volumetric strain rate can be explained by the theory of
creep activation energy;and the influence of relative humidity on the volumetric strain can be explained by
the mechanical-chemical mechanisms of mutual migration of water molecules between the crystal and capil-
lary spaces. The creep behavior of salt-gypsum rock underground revealed by the study can provide theoret-
ical basis for safe drilling in this kind of formations.

Key words: salt-gypsum rock;creep behavior;relative humidity;activation energy for creep; mechani-
cal-chemical coupling
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Table 1  The experimental scheme of uni-axial load at con-

stant relative humidity

HFE X, %0 AN E N )/ MPa  n#keta] /d
KS-4 35 10 120
KS-5 65 10 200
KS-6 95 10 90
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Table 2 Results of short term stress test

AR OMXINREE. Y A ANREE/MPa SRYERIE/GPa YA LL

KS-1 35 38.2 3. 14 0. 36
KS-2 65 36.8 2.78 0. 38
KS-3 95 35.2 3.17 0. 37
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Fig. 1 Strain vs. time curve with uni-axial compression

creep test
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Fig. 2 Relationship between relative humidity and creep rate
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