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Effects of end restraint in triaxial tests on coarse-grained soil
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Abstract: The end restraint can be eliminated by lubrication sample cap to some extent in the conventional triaxial tests. A
comparison is made between the conventional triaxial tests and the end friction reduced triaxial tests in order to study the effects
of the end restraint on the test results. The results show that different degrees of dilatancy is shown during the tests. The degree
of volume deformation of the conventional triaxial test specimen is smaller. The measures to reduce the end friction have
marked effects on the peak strength (o, —0,); under low confining pressure. But with the increase of the confining pressure
the effects of the lubrication sample cap method to reduce the end friction become worse. Under the same confining pressure,
the internal friction angle ¢, the initial Young's modulus E; and the secant modulus E; of the end friction reduced triaxial tests
are smaller than those of the conventional triaxial tests.
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Table 1 Grain composition of test soil

Bk EL4%2/mm T RDRIZE & 8/%  H BRI & 8/%
20~10 35.29 56.64
10~5 29.41 32.36
<5 35.29 11.00
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Fig. 1 Sketch of end friction reduced sample
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Table 2 Axial strains of specimens at failure

Sz El/kPa
I WAL /%
5 NIZS% 200 500 800 1200

- - 726 10.14  12.05 13.01
Eerr 630 726 10.14 11.10
£, 11.94 10.94 10.94 14.94
H *4 afEFR

Euerr 680 680  12.01 12.01
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Fig. 2 Stress-strain relation curves of T specimen
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Fig. 3 Stress-strain relation curves of H specimen
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Table 3 Peak values of (o, —0;) oftests

[ [E/kPa
200 500 800 1200

eS| BiH

(0, —0y)gee /kPa 1036 2281 3252 4725
TE (0,0 /kPa 1174 2429 3367 4767
R/% 882 939 966  99.1

(0, —0)ge /kPa 940 2152 3165 4628
HE  (0,-0y)p /kPa 1057 2227 3206 4658
R/% 889 966 98.7  99.4
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Table 4 Values of internal friction angle ¢ of tests

. [ [E/kPa
25 P JEE A
200 500 800 1200
Per/(° ) 462 440 421 415
T K} perd(C ) 482 451 427 4LT
opl(° ) 2.0 1.1 0.6 0.2
per/(° ) 4.5 431 416 412
H A perd(C ) 465 436 418 413
opl(° ) 2.0 0.5 0.2 0.1
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Table 5 Volume strains of samples at phase transformation

[ & /kPa
25 NEAR /%
200 500 800 1200
&, 0.50 0.76 1.28 2.22
T *f:l' OEFR
Euerr 032 072 125  1.89
&, 0.97 1.29 1.60 1.92
H *f:l' OEFR
Euerr 076  1.04 145 2.8
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Table 6 Values of initial Young's modulus E;of tests

e n = [l J£/kPa
5 RE 200 500 800 1200
Egrr/MPa 64.1 106 151 156
T K} Eicr/MPa 76.3 125 158 167
Rei/% 84.0 85.1 95.5 93.7
Egrr/MPa 32.5 105 140 156
H & Eicr/MPa 431 119 149 169
Rei/% 75.3 88.4 94.1 92.2
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Table 7 Values of secant modulus E of tests
[ £ /kPa

o &H 200 500 800 1200
E\zrr/MPa 293 746 111 125

T ¥} Eicri/MPa 48.1  89.3 114 133
Rpi/% 610 836 979 933

Eerr/MPa 26.1 753 100 118

H Kk Eicri/MPa 345 87.0 109 131

Re/% 755 865 91.8 90.0
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Table 8 Values secant bulk modulus K of tests
[ [E/kPa

eS| (e
200 500 800 1200
K grr/MPa 419 717 697 593
T R Kicri/MPa 579 754 720 718
Rx1/% 724 950 968 826
K grr/MPa 207 449 539  79.1
H & Kicri/MPa 23.1 541 644 802
Ri1/% 80.6 83.0 837 986
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