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In the western Taiwan most rocks
are sedimentary rocks of tertiary period.
These rocks are often not well cemented,
and sometimes full of geological
structure, such as joint, faults, fracture.
Besides, ranfals in Taiwan often
exceeds thousands of millimeter, rock in
this situation may weathered very
quickly, and may cause many
engineering problems.

In order to reduce the problems
encountered during engineering, we
must research the mechanical behavior
of these rock.

In this study, we research the creep
behavior of sandstone, included three
rock strata. Uniaxial and triaxial creep



tests are used to study the creep behavior
sandstone. The effective of stress path
and level of shear stress and confining
pressure were investigated.

The uniaxial creep test results
indicate that sandstone has the following
creeping behavior: In Mushan sandstone,
the primary axial creep behavior is
significant at low level of shear stress. In
Mushan, creep dtrain is large at the
initial step and reduces rapidly at the
second step. Nevertheless, in overdl
situation greater degree of shear stress
will induce greater creep strain.

According to the conventional
triaxial creep test results, the creep strain
and creep strain rate increase with
deviatoric stress. And if we normalize
the deviatoric stress to SSR (Stress -
Strength Ratio), we found that in the
£—SSR diagram, every curve has the
same trend, and falls in a very narrow
region, in spite of confining pressure. In
this study, we aso found that in the
same SSR the strain of wet specimens
always greater than dry specimens. In
the volume strain of wet specimens, the
volume always dilates at every SSR. the
strength of sandstones decreased with
water.

In the hydrostatic creep test, when
cell pressure is higher than 10 MPa, the
axial creep behavior and laterial creep
behavior are similar. the amount of
lateral and volumetric creep during the
pure shear stress path creep test is higher
than during the tradition triaxial test at
the same stress level.

Goodman (1989)



1998 2000
2001 Lama 1978 Dusseault &
Fordham 1993 Cristescu & Hunsche
1998)

( = / )
0.1~0.9
1~64
20~80MPa

5.1

5.2

0.5



0.4~0.5

0.1)
5.3
1.
5 10 20 30
40 50MPa
10MPa
2
2
20~80MPa
0.6 0.6
0.8



40%

3.
20~60M Pa
0.6
Maranini, E. , M. Brignoli (1999)
Cristescu & Hunsche ( 1998)
(1998) 7
5
40MPa
8
80

MPa

1



[1]

[2]

[3]

[4]

40%

(2001)

(2000)

(1998)

Maranini, E. , M. Brignoli (1999) :
Creep behaviour of aweak rock, a
experimental characterization. Int.
J. of rock mech. and mining Sci.
36, 127-138.

[5]

[6]

[7]

[8]

[9]

[10]

Cristescu, N. D. and U. Hunsche
(1998), Time Effect in Rock
Mechanics. John Wiley & Sons,
New York.

Dusseault, M. B. and Fordham, C.
J. (1993), Time-dependent
Behaviour of Rocks,
Comprehensive rock engineering :
principles, practice & projects. /
editor-in-chief , John A. Hudson,
Vol.2, 119~149.

Dussedlt, M. B., Rothenburg, L. &
Kornelson, P. K. (1991) Transient
Response Simulation Using a
Discrete Element Approach. In
Proc. KALI 91, Hamburg.
Goodman, R. E. (1989)
Introduction to Rock Mechanics,
2" Edition, John Wiley & sons.
Lama, R. D. and Vutukuri, V. S.
(1978) Handbook on Mechanical
Properties of Rock, Vol.2, Trans.
Tech. Public., 57~59.

Singh, D. P. (1975), A Study of
Creep of Rocks. Int. J. Rock Mech.
Min. Sci. & Geomech. Abstr., Val.
12, No. 9, 271~275.



axial stress (MPa)

(%) 7.39 577 5.58
(%) 11.3 12.7 14.8
(g/em’) 2.2 2.2 2.3
(MPq) 47.7 37.2 68.7
(MPa) 5 12.7 9.7
o
o
o
o
1
45
40 - — axial-uniaxiial creep test
— lateral-uniaxial creep test
35 — axial-uniaxial test
— later-uniaxial test
-4000 -3000 -2000 -1000 0 1000 2000 3000 4000 5000
strain (M)
2 ( )

6000



)

axial creep strain (M

— 6.6-axial
— 6.6-lateral
800 —10.2-axial
—10.2-lateral
600 —16.3-axial
— 16.3-lateral
400
‘%S 200
N
£ 0 ‘
© N
7 M~
o -200
o
5 -400
-600
-800
-1000
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
time (hr)
3
1400
1200 | -
—-—
1000 el
800
600 r
400
200 r
0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
axial stress (MPa)
4



(M) -500

0, (MPa)

400

300
200

100 |

40 MPa

-100 |

-200 |

-300 |

-400 |

0.0

350

300

250

200

150

100

50

0.1 0.2 0.3 04 05 0.6 0.7 0.8 0.9 1.0

0 20 40 60 80 100

03 (MPa)



vol. creep strain (10‘6)
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