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The spatial probabilistic characteristics of strength
indexes for Taiyuan silty clay
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Abstract: This paper, based on statistical analyses of the observed data, dealt with the spatial probabilistic characteristics of shear strength indexes
for silty clay in Taiyuan. The statistical data were obtained on the basis of the engineering geologic investigation reports and strength tests in lab .
The spatial variability coefficients of the indexes for Taiyuan silty clay were compiled. And also the Beta distribution for strength indexes of

Taiyuan silty clay was established. Finally the paper studied the correlation between indexes and got some empirical equations. Besides, the paper

studied thoroughly the correlation between the strength indexes of different tests, and the uncertainty of strength test method.
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Table 1 Comparison of horizontal and vertical correlation

distances of strength indexes
ks B ] ACE AR REEE 8/m
6/m 1 2 3 4 5

45 fRER

1 0.42  36.42 36.28 36.52 36.65 36.36
2 M 0.47 36.82 36.75 36.66 36.79 36.89
3 i 0.58 38.15 38.26 38.09 38.43 38.34
4 H 0.65 39.23 39.45 39.62 39.59 39.47
5 i 0.72  40.52 40.55 40.65 40.38 40.48
6 0.75 40.48 40.38 40.57 40.42 40.43
1 0.45 36.48 36.25 36.48 36.65 36.42
2 % 0.44 36.78 36.86 36.54 36.74 36.91
3 5 0.52 38.24 38.32 39.15 38.34 38.35
4 _ 0.64 39.32 39.41 39.57 39.54 39.56
5 2 0.78  40.41 40.47 40.66 40.45 40.55
6 0.71  40.45 40.45 40.65 40.45 40.40
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Table 2 Correlation distances of strength indexes
WLH  HIKEEE 8/m ¥fi/m R AB GIHHEA
BEFE O 0.32~0.78  0.59 0.15 100
AP 35.2~42.6 39.4 0.17 6
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Table 3 Spatial variability coefficient of strength indexes

T ———
e i _anﬂuh .%B%‘*uh
‘Puu f { ) Cuy " k_pil ‘Pq ; ( J Cq ; k_l]il

H 14. 19 27.9 13.7 46. 6
1 6 0. 276 0. 239 0. 158 0.112

N 7 7 7 7

H 10. 5 21.2 16. 8 29.8
2 6 0. 352 0.272 0.222 0. 158

N 11 11 8 8

H 9.13 54.5 28.4 31.5
3 6 0. 229 0.213 0. 150 0.117

N 12 12 17 17

il 11. 46 59. 08 20.3 30. 1
4 6 0. 301 0. 290 0. 162 0. 151

N 8 8 8 8

H 7.4 45.6 18.2 17.7
5 & 0. 150 0, 124 0,276 0,210

N 7 7 10 10

H 8.2 35.46 16. 1 38.2
6 6 0. 240 0. 185 0. 198 0. 165

N 11 11 6 6

H 10. 5 30. 21 25.1 19.2
7 6 0.291 0.210 0. 165 0. 143

N 9 9 13 13

il 14. 1 20.5 20.0 22.4
8 5 0. 155 0.126 0. 230 0. 170

N 12 12 13 13
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Table 4 Optimum fit test of probabilistic distribution of strength indexes

=l N EEE A R /(%)

=R ey 1 kPa

EHBHNERM 9 /() LYK% ) ¢/ kPa

K% Ho: IESMA Ho: B Ho: IESSA Ho: B Ho: IESNME Ho: B Ho: IEEME Ho: B3 Aii

Gitd u- 108  a=-10.20 H=48.5 a=-0.33 MH=21.05 a=-0.03 H=29.5 a=-0.14
0=7.75 B=0.78 0= 31.67 B=0.01 0=9.27 B=-0.24 0=16.21 B=0.46
X2 4.79 3.58 5.20 2.99 5.29 3. 68 7.35 2.65
Kioi 0.61 0.46 0.67 0.38 0. 56 0.39 0.77 0.28
x5 BEEFENEESS
Table 5  Probabilistic distribution of strength indexes
st o e ANE AN BEE CEE Box p
(%) -0.20 0.78 0. 46 2,49 fy(x)=5.206% 10" *(x- 0.6)" *2(33.6- x )" 0.6< x< 33.6
el kPa -0.33 0.0l 0. 14 1.88 fy(x)= 0.0280(x— 5)" "®(113- x )" 5< x< 34.8
/() -0.03 -0.24 0.05 179 fylx)= 0.597% 107 *(x— 3.3)"%(34.8- x)” "% 3.3< x< 34.8
cq kPa -0.14 0.46 0.20 112 fylx)=5.008% 107 *(x= 6)*1(69- x )", 6< x< 69

3.3 YRRiERSBEERENALNE XA
STV AR S R A AR 18] AR SR AR I, S U

HARARA FLERLE e E/KE w IR wy JEVEFREL 1,
THRE Q. M e/ —afe s S AT 1] U5 3 A, R
PIT3R 6 . ERLARPR A R 1R 7 M, A4S 30 454 12
SEMEDHD JURG - AR 5iR B8 1 A A 1 B R 2 v, B KA w A
FLERLE e RS2 LB & .

x6 PRiERSEEERENEE AN

Table 6 Empirical equations between physical

and strength indexes

f %% 4 R FR FIo L DAL A

5 i P FHE RN

1 %,.=- 38864+ 30.8690;, 40 1.546  9.064 0.657
2 9., = 33.786- 0.9%45w 40 25.923 9.283 - 0.757
3 9u= 31.799- 29.227¢ 40 0.769 9.314 - 0. 664
4 %,= 16.233- 11. 6551, 40 0.593 9.319 - 0.631
5 cw= 127648 3.2190 40 25.918 44,233 — 0.412
6 co= 164.939- 150.837¢ 40  0.769 48.885 — 0.532
7 @, =- 68803+ 62.605P; 20 1.516 26.075 0.829
8 %= 59.222- 1. 138w 20 29.13 26.075 - 0.859
9 @,= 65.405- 49.043e 20  0.802 26.275 - 0.836
10 %, = 37.284- 13.159/, 20 0.864 25.915 - 0. 600
11 cq= 117.252~ 2. 856w 20 29.955 31.700 = 0.783
12 ¢q= 119.619- 108. 697¢ 20  0.802 32.450 - 0.659
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Table 7 Empirical equations between angle of

internal friction and cohesion

4 BA OER REE AIX
25~ K\ g - £ %

g BRARX awm ovmm vmm RN

1 Cyu = 109‘ 99_ 4. 36 ‘puu 40 10. 5 64.2 - 0.758

2 e = 48.12- 1. 149, 52 20.9 24.4 - 0.720
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Table 8 Comparison of preconsolidated and unpreconsolidated

undrained triaxial compression test

. oA T[] &5 T [ £
G © /0 T n o) i
w’ () cu/ kPa S (°) cu/ kPa

1 4.5 25.3 7.6 28.5
2 6.7 58.4 9.3 53.7
3 9.6 43. 5 8.6 45.0
4 10.2 52,1 12.7 58. 1
5 2.0 69. 8 6.0 60. 0
6 3.6 40. 3 6. 4 38. 4
7 15.0 25.7 15.9 28.5
8 55 35.6 6.1 36.3
9 20.0 10. 5 16.0 20.0
10 9.2 33.3 9.4 33.5
11 16. 5 15. 6 14, 2 20. 6
12 10. 5 24,1 14. 5 23.9
13 14. 7 39.6 15.3 42, 8
14 10. 2 49,1 15.2 50. 6
15 13.5 28.7 14. 8 25.7
16 52 34.5 6.9 38.5
17 2.9 68. 9 6.6 59. 6
18 9.9 53.5 9.5 55.3
19 3.7 39.5 7.7 33.8
20 8.3 47.3 1.5 50. 1
21 10. 6 50.3 14. 8 50.9
22 15. 4 15.9 13.9 25.6
23 18. 9 13.6 15.2 27.5
24 8.5 35.8 7.4 30.9
25 10. 4 48. 5 13. 1 50. 7
26 13.5 17.3 15. 4 20. 5
27 12,7 35.5 15. 6 35. 8
28 12. 5 30.6 14. 3 20. 6
29 15.9 19. 8 15.7 20.2
30 5.6 30. 4 7.2 38.9
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Table 9 Comparison between results of horizontal push shear and

undrained shear tests

s ACPHETES SRR BB Py
iy ®(°)  e/kPa_ G/(°) cw/kPa 9/ (°) c/kPa
1 7.5 4.2 6.8 42,9 9.3 38.2
2 8.6  40.6 9.5  43.5 1.2 331
3 9.3 418 0.2 39.6 12.8  33.6
4 1.1 40.2 1.5 37.3 3.1 44.9
5 3.3 38.7 14.6  40.3 14.6 315
6 10.6 37.3 1.5 356 4.1 40.1
7 14. 8 18. 1 14. 1 15.2 12. 8 20. 8
8 131 30.8 1222 33.3 159 259
9 14.9 346 13.5  39.6 125  29.1
10 135 432 1222 45.1 3.2 35.5
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Table 10 Results of triaxial compression and direct shear tests

g = W % BN W %
=1 P Cuu P Co % Cq o Cog

Y/(°) /KPa /(%) /kPa_ /(°) /kPa_ /(°) /kPa
1 16.0 25.3 7.1 40.1 8.2 322 6.2 351
2 6.5 584 82 602 105 40.2 16.3 60.3
3 9.6 435 181 60.4 15.2 30.1 152 32.6
4 10.7 52.1 11.5 70.6 1228 356 22.6 55.6
5 6.5 60.0 83 805 81 49.3 9.1 752
6 6.9 40.3 10.1 451 13.6 23.5 154 29.8
7 16,0 257 20.6 453 245 17.6 356 25.7
8 7.5 356 157 36.3 15,1 40.1 25.1 45.7
9 121 20,2 19.3 283 168 19.8 16.2 22.6
10 9.2 333 19.5 53.2 18.1 20.6 18.2 353
11 158 21.6 26.4 16.1 20.3 16.3 30.8 30.4
12 149 241 225 30.4 23.1 23.7 31.7 415
13 157 49.6 251 63.1 26,2 19.1 25.4 31.2
14 13.5 49.1 19.1 53.5 16,2 30.5 23.5 51.2
15 15.8 28.7 23.7 30.1 25.0 10.2 30.4 19.5
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Table 11

Empirical equations between strength indexes of

different tests

PEA BT RERT X
G A 1 M e P LI N
.= 1015+ 0.597€ 15 1691  1L11 0.868
cw= 14.538+ 0.855¢, 15 2525  37.83 0.720
Pu= 4577+ 0.580%, 15 21. 45 17.01  0.729
co = 17.673+ 0.762¢,, 15 39.45 47.25 0.658
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(2) 58 41 K JFURY RS = B3 7T BY A0 =5 A [
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Table 12 Results of horizontal push shear and consolidated

undrained shear tests

B KPR — Bl ERIEEY
5 W(°)  o/kPa_ /(") co/kPa /(") cofkPa
1 1.2 59.5 1010 55.7 6.2 50.2
2 133 40.5 1225 426 18.5 387
3 145  36.2 158 311 19.8  28.4
4 13.6 424 157 383 18.5  30.3
5 157 326 13.9 356 172 26.2
6 16.8 353 152 39.6 150 33.2
7 152 33.1 157 317 14.3 355
8 8.1 30.2 19.3 293 18.0  30.1
9 9.2  26.1 17.6  29.4 18.4 27.6
10 187 287 19.5 269 172 27.1
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(1) RSk R i =RhatEe 77 vk i nEL N
1.0, A A o X 45 bk FAR 6 O i Al i, BrvfE 2= /N T
0. 10, Firill (i b BB AT 56

(2) A ELBY I 5E J5 v AN E PR TR 1 T TR
FESES NRIME N T 1O, Rxd b BAE i IE AR Ak T,
MR SR 7 NAGEE R T 1. 0. & ot 45 br FOAR 89 5 fhi 4k
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I SE AEUR FEE A vey, 3X 5 BRI L — 2

(3) A AR LA N SRR (R 2 A
—E WHIHEACSRAERT AR R AN

R13 WEFHETTHEMEF OB RFE
Table 13 Probabilitistic characteristics of uncertain factor for

different test method

+28 ¥ HEAK A ¥E brif %
., 0.997 0.098

" _ A~
A T " 1.005 0.093
Jit n, 0.893 0.172
% m, X 1115 0.152
Ji n’ [ 2 1.015 0. 095
bt T, A 1.013 0. 096
+ e, HE 0.910 0.173
T, K 1. 115 0. 154
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