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Effects of back pressure on shear strength of saturated sand in triaxial tests
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Abstract: The back pressure saturation method is commonly adopted in triaxial tests to increase the saturation degree of
samples. But the value of the back pressure is not stipulated in Chinese standards nowadays. To investigate the back pressure
effects, a series of triaxial tests are carried out on Fujian standard sand. The stress-strain relationship of saturated soils under
different back pressures and confining pressures is analyzed, and the development of pore pressure is obtained. The effective
friction angle obtained from different failure criteria are also deduced. The test results reveal that the back pressure plays an
important role in the undrained shearing behaviors of dilative soils, however, it seems to produce no effect on drained condition.
According to the test results, it is suggested that, the back pressure should be 300~500 kPa, and be equal in one series of tests.
In undrained shear test the strength corresponding to the maximum effective principal stress ratio ( o,/ o7 )max is recommended
as the maximum undrained shear stength. While the residual stress of soils needs to be considered, Au=0 (excess pore pressure
equal to zero) could be the failure criterion.
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Table 1 Conditions of samples in triaxial shear tests

BEE kxtE AR RE

BYEE R
';T{}ﬁ }jE o0 )h_?i A6

wS D/%  o;/kPa /kPa f(mm min) R
0] 65.8 100 0 09 0.40 Cu
) 62.3 100 200 0.982 0.40 Cu
® 63.0 100 500 0.995 0.40 Cu
@ 62.1 100 1000 0.993 0.40 Cu
® 64.0 500 0 0962 0.40 Cu
©® 63.2 500 500 0.988 0.40 Cu
@ 63.9 1000 0 0972 0.40 Cu
64.5 100 0 0968 0.04 cD
©) 64.9 100 500  0.992 0.04 cD

TR [ 45 A 8T )k A2 3 4% BE GB / T50123—
1999 E3K, 7E CU X4+, BB ¥l %4 0.4 mm/min,
R B AE 2] 0.5%/min; 7E CD X4+, HA 0.04
mm/min, B A 4525 0.05%/min.

2 REER
2.1 HEBNEE. FRIKRETH CUIRIELESR

K 1451 7 A RF RN 100 kPa, JJE =0, 200,
500, 1000 kPa i} CU iR5G 45 5. Bl 2 45 A 2 &
4 500 kPa, J<JEop=0, 500 kPa I 4558 . Bl Pp 4L
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Fig. 1 CU Test results of saturated sand under the confining

pressure of 100 kPa
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Fig. 2 CU test results of saturated sand under confining pressure
of 500 kPa
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Table 2 Comparison between CU and CD test results under confining pressure of 100 kPa
CD Cu CD Ccu
TN i (0,=0kPa) (o, =0kPa) ApI(° ) (o, =500 kPa) (o, =500 kPa) Apl(°)
P,(° ) 9" I(°) P, 1) 9" I(°)

(0, — 03 )max 40.5 415 -1.0 40.2 37.7 2.5

(01! 05 )max 40.3 414 -1.1 40.0 37.7 2.3

ARSI T B AR R 403 41.4 -11 40.0 37.7 2.3

£=2.5% 40.2 40.3 -0.1 39.7 36.0 3.7

& =5% 38.7 41.2 -25 38.7 37.3 14

£ =10% 36.2 38.2 -2.0 36.1 36.8 -0.7

Il SRS 33.6 35.2 -1.6 335 34.8 -1.3

7 3 TREIMIFRE TR AR LT o LR
Table 3 Comparison of ¢’ of saturated sand in tests under different failure criteria
—— o, =100 kPa o =500 kPa 0, =1000kPa  spy ﬁ:‘/g ’EE‘
0,=0  0,=200 0,=500 0©,=1000 o©,=0 o©,=500 0, =0 i1 % REI%

(0, — 03 )max 415° 40.5° 37.7° 37.5° 39.2° 36.5° 37.9° 39.02° 1.652 4.23
(0,104 )max 41.4<= 40.5° 37.7° 37.4° 39.2° 37.0° 37.9< 38.98° 1.641 421
Umnax 22.0° 25.3° 24.6° 25.8° 27.8< 28.9< 27.5° 25.04= 1.796 7.17
Au=0 34.5° 34.2° 35.0° 34.4< 35.1° 35.6° 34.7° 34.56° 0.273 0.79
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