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Anisotropic Creep Test of Greenchist Under

Uniaxial Compression
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the Ministry of Education, Tongji University . Shanghai 200092, China;
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Abstract: The uniaxial creep tests of green schist from
auxiliary tunnel at Jinping second stage hydropower station
were carried out. An analysis was made of the influence of
relationship between axial loading orientation and bedding
plane on instantaneous strain, stress strain relation, axial
strain rate, time duration of transient creep phase and creep
breach mechanism. The instantaneous strain increment when
axial loading orientation is perpendicular to bedding plane is
larger than that when parallel to bedding plane under the same
lower stress level, while, the result is on the contrary under

the same higher stress levels. The axial strain rate and time
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duration of transient creep phase when axial loading
orientation is perpendicular to bedding plane is smaller than
that when the parallel to bedding plane under the same stress
level. Meanwhile, the stress strain relation curve has initial
crack closing stage, elastic deformation stage, crack extending
stage and post failure stage when axial loading orientation is
perpendicular or parallel to bedding plane, and the creep

failure patterns under two kinds of conditions are both brittle.

Key words: green chist; uniaxial compression; creep test;

hydropower station; bedding
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Tab.1 Experimental group

b R R SGT CRXSE X ) AT 8y

RS /kN /(mm X mm X mm) ZHI KR
1# 480 102.1x101.9%100.3 HH
2% 480 101.3x100.8%100.5 AT
3% 480 100.2x100.8>100.1 FH
4% 300 101.4x101.5x100.2 AT

17 R 27 3R 4 G ak, B2 288 120
kN. 3% ikt 4320 7 9 mzk, B 100, 200, 300, 400,
440,460, 480 kN. 47 X kE 4y 3 4 hm k., B 100,
200,300 kN. 4% Jin#kid % 5% 20 kKN « min~'.
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Fig.1 Creep test curves of No.1 and No.2 specimens
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Tab.2 Strain increment of No.1 and No.2 specimens

under each stress stage

R BEJpRAp- Pik/ e L
% /MPa h WE/1073 /1073
1% 12 41.60 2.322 0.105
1% 24 30.90 0.599 0.118
1# 36 42.50 0.344 0.115
1# 48 0.75 0.135 —
2% 12 42.61 1.956 0.112
24 24 28.44 0.643 0.128
2% 36 47.68 0.686 0.382
2% 43 — — —

17 IRFETESS 4 G0 J17KF- (48 MPa) T, il )
AR B0 1 AR AR R FR IR o BPE AR AE . A R U AR
MRS IRAS B B HAESS 4 R St m5e )5 0.75 h
B Gl ] S A 3. 846 X 1073, L, BEAS I B4 0. 11
X107 MHZ JE AR PR A MEPE IR . B4 AR A i AR
B B itt AR B
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Fig.2 Creep test curves of No.3 and No.4 specimens
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Tab.3 Strain increment of No.3 and No.4 specimens

under each stress stage

W ROUKE/ PN BRI [
G5 MPa h Wi /1073 /1073
3% 10 25.7 1.864 0.120
3% 20 47.4 0.701 0.154
3% 30 45.9 0.435 0.233
3# 40 48.9 0.347 0.269
4% 10 24.1 1.517 0.135
4% 20 23.8 0.861 0.147
4% 30 12.4 0.706 —
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Fig.3 Comparison of instantaneous strain increment
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Fig.4 Comparison of total instantaneous strain
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Fig.5 Comparison of the stress-strain relation
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Tab.4 Fitting parameters of No.1 specimen

INWAE 31 a b ¢ d e AR REL
H19 5.588 3% 1077 0.000 04 39.369 05 0.000 04 0.835 19 0.994
929 5.668 4x10°7 0.000 05 18.333 65 0.000 05 0.385 55 0.994
539 6.969 X107 0.000 05 19. 646 49 0.000 04 0.393 71 0.991
A4 1.000 0x10°° 0.000 03 44.291 13 0.000 03 1.097 16 0.991
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Fig.7 Axial strain rate of specimens
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transient creep phase
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