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Research on effects of water content on shear creep behavior
of weak structural plane of sandstone
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Chinese Academy of Sciences, Wuhan 430071, China; 2.Key Laboratory of Geotechnical Mechanics and Engineering
of Ministry of Water Resources, Yangtze River Scientific Research Institute, Wuhan 430010, China)

Abstract: Creep behavior of weak structural plane plays an important role in the creep deformation of rock mass. Water content of
the fillings is a significant factor influencing the creep properties of the weak structural plane. A series of shear creep tests on the
weak structural plane of sandstone with different water contents are conducted. The curves of the shear creep deformation vs. time
under different water contents of the fillings are derived. The effects of water content on the shear creep behavior of weak structural
plane of sandstone are analyzed. Based on the test results, the creep model of the weak structural plane is identified; and Burgers
model is derived to describe the creep behavior of the weak structural plane. Moreover, the influences of water contents on the
parameters of the creep model are further studied; and the creep mechanism of the weak structural plane of sandstone under different
water contents of the fillings is presented.
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Fig.1 Shear stress-displacement-time responses
of weak structural plane
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Fig.2 Method of dealing with creep experiment data
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Fig.3 Shear stress-displacement-time responses of weak
structural plane considering the effect of loading history
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Table 1 Calculation process and parameters value of four parameters Burgers model
WIS VIR m, . Ing= -% +in - 3 Gy T G, s
FKHE/ % /MPa-s /10° /10° B 3 /MPa-s /MPa-s /MPa-s /MPa-s
m,/ 10 7,/ 10

T 19.205 0 1.667 -2 407.808 =7365.95 30.367 12.611 18.569 100 000

T4 38.410 0 5.427 -142.983 -304.461 21.01 146.944 10.671 100 000
T4 57.616 0.431 8.101 -88.191 -6 269.694 30.439 345.154 9.281 13 950.605
T4 76.821 0.560 13.093 -379.797 -5558.378 19.927 52.469 8.316 13 718.036
T 96.026 0.994 17.270 —94.858 -5610.339 26.238 276.599 7.055 9 660.563
10 19.205 0.047 2.691 -100.956 -6 367.606 11.190 110.840 19.703 40 602.540
10 38.410 0.574 6.713 -67.881 -5591.003 10.294 151.646 12.881 6 691.637
10 57.616 1.149 9.326 —66.955 -5368.131 12.356 184.547 12.355 5013.138
10 76.821 1.870 13.693 -60.039 -5483.332 18.486 307.912 8.054 4108.074
10 96.026 2.465 18.960 -59.616 -5397.509 21.207 355.739 6.654 3 895.578

20 19.205 0.047 5.031 —-45.554 -624.917 5.324 116.885 13.489 40861.7
20 38.410 0.396 8.282 -50.021 -192.083 6.907 138.097 14.115 9 699.494

20 57.616 0.915 11.848 -52.130 —72.447 9.193 176.356 10.323 6296.83
20 76.821 1.389 18.971 -57.973 -856.378 9.875 170.354 6.863 5530.669
20 96.026 2.048 27.529 -61.986 -89.313 5.732 92.483 8.909 4 688.769
27.5 19.205 0.333 5.945 -53.910 -970.746 7.524 139.576 5.661 5767.267
27.5 38.410 1.01 9.010 -50.031 -5367.852 8.235 164.602 8.837 3802.97
27.5 57.616 2.144 14.708 -46.923 -4 780.567 6.866 146.328 9.121 2 687.313
27.5 76.821 2.47 24.160 -45.916 -4 425.398 6.418 139.779 6.301 3110.161
27.5 96.026 4.844 28.694 -55.038 -4 259.976 6.799 123.541 6.589 1982.369




7 3] AOMSSE: B AE T BT UG ARV 5 B KRR RO 1869

5.1

25 o I
Burgers #AH&

7=96.03 kPa

S s £=76.82 kPa
S

w10 7=137.62 kPa
£ 7=138.41 kPa

0 30 60 90 120 150 180
Il ¢ /h

(a) TR S A 5 Burgersti A% L

ST
a5 & SERPCE _

Burgers B4 4 7=96.03 kPa
7=76.82 kPa

7=57.62 kPa
7=38.41 kPa

NiZAZ 5/ 107
=

5 r=19.21 kPa

0 30 60 90 120 150 180
i) ¢ / h
(b) 10 % & /K KL AF S 15 5 Burgers A0 % Lt

o ST A _
Burgers KL £ 7=96.03 kPa
7="76.82 kPa

7=57.62 kPa
=3841 kPa

r=19.21,kPa

0 30 60 90 120 150 180
i) ¢ / h
(©) 20 % K LA S 55 5 Burgers i B Xt LL

S PHE =
40 A 1A 7=96.03 kPa
Burgers #A&

7=76.82 kPa

. 30

)

<20 7=57.62 kPa
)

N 7=138.41 kPa
& 9

7=19.21 kPa

0 30 60 90 120 150 180
ISE] 2 /h
(d) 27.5 % E K4 AF S 45 5 Burgers B4 L
Bl 5 HEKEXMBFRTRLMELNEERS
Burgers BEI &30 XTI

Fig.5 The contrast creep curves between tests
and Burgers model in different water contents
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