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Table 1 Physical indicators of the experimental soil material
y s 2 (/0 a7 2 ok 2
st TS hm nm PN R pmsn g JUne  geine iy
e Number 90 W, W, 1n;1ex Sand  0.075~  Clay dso dx dw dso/ duo ( dm‘;i o)
Po2~0.075 0.005 <0.005 (mm) (mm)  (mm)
Nu 2.7 31.0 16.5 14.5 1.0 80.0 19 0.027 0.0098 0.0022 12.273 1.617
Nz 2.7 33.2 16.5 16.7 0.8 69.2 30 0.017 0. 0050 0.0012 14.167 1.225
Ny 2.7 32.2 16.0 16.2 3.0 67.0 30 0.020 0. 0050 0.0009 22.222 1.389
Nz 2.7 32.4 18.0 14.4 2.6 71.4 26 0.023 0. 0065 0.0011 20.909 1.670
1&&{4&_ N3 2.7 33.1 18.6 14.5 0.8 71.2 28 0.016 0.0057 0.0009 17.778 2.256
Kﬁiii Ns2 2.7 31.0 19.5 11.5 2.2 71.8 26 0.021 0. 0064 0.0012 17.500 1.625
Nu 2.7 32.1 17.0 15.1 3.6 75.4 21 0.024 0. 0086 0.0013 18.462 2.371
Na2 2.7 31.3 16.4 14.9 1.6 79.4 19 0.024 0. 0086 0.0019 12.632 1.622
Ns1 2.7 30.0 18.2 11.8 2.3 4.7 23 0.025 0.0082 0.0012 20.833 2.241
Nsz 2.7 30.1 17.0 13.1 3.3 73.7 23 0.025 0.0082 0.0013 19.231 2.069
x2 BIHETHIRE WMERLFNT 0.005 mm LR BHSRITHT
Table 2 Single dependent variable and multivariate variance analysis of all soil samples " nonuniform
coefficient ; curvature coefficient and soil particle content (<<0.005 mm)
RRE| 7 22 w22 J7 Fn A E ¥o7 F 1 HEAAE
Analysis item Source Type I sum of squares d Mean Square F value Sig-

Y SOLIER KW 90.490 4 22.622 5.124 0.071

Coefficient of nonuniformity W 3.622 1 3.622 0. 820 0.416

B KW 0.802 4 0. 200 2, 401 0.208

Coefficient of curvature W 0.276 1 0.276 3.310 0.143

<0.005 mm 10 4 Bt KW 82.000 4 20.500 1.145 0.449

The percentage of soil grain W 0.900 1 0.900 0.050 0.834
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Table 3 The maximal dry density and optimum moisture content of all soil samples

Wi H

FH£475 Soil samples number

Analysis items N1 Niz No1

N2z Nz N3z Nu Nz Ns1 Ns2

BATHE Maximum dry density (g/em®)  1.80 1.75 1.76
B K Optimum moisture content ( %) 15.5 16.2 16.7

1.75 1.77 1.75 1.80 1.77 1.76 1.78
16.2 15.8 16.3 14.8 16.7 14.2 15.3
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Table 4 Single dependent variable and multivariate variance analysis of all soil samples " maximal dry density and optimum moisture content

i H TTEARE TWZE 77 H iy FAE A E

Analysis item Source Type [l sum of squares df Mean square F value Sig-
BT KW 0.001 4 0.000 0.851 0.560
Maximum dry density cw 0.001 1 0.001 2.418 0.195
ek KW 3.176 4 0.794 2.068 0.250
Optimum moisture content oW 1.369 1 1.369 3.565 0.132
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Table > Pressure exerted on all soil samples and corresponding porous ratio

73 Pressure FLBREL Coid ratio
(kPa) Nu Niz Na1 N2z N31 N3z Ny Niz N1 Ns2
0 0.640 0.640 0.640 0.640 0.640 0.640 0.640 0.640 0.640 0.640
50 0.621 0.634 0.627 0.624 0.627 0.622 0.632 0.622 0.623 0.616
100 0.616 0.630 0.620 0.617 0.620 0.614 0.627 0.615 0.617 0.610
200 0.605 0.622 0.611 0.607 0.611 0.598 0.617 0.604 0.611 0.600
400 0.587 0.605 0.590 0.590 0.594 0.580 0.597 0.585 0.598 0.586
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Table 6 Single dependent variable and multivariate variance analysis of all soil samples " pressure and corresponding porous ratio

JE71(kPa) Ty 2R Wz V77 f A ¥175 FAE EEAE
Pressure Source Type I sum of squares df Mean square F value Sig-
% KW 8.16X10° 4 2.04X10°° 0.505 0.738
cw 1.44X10°° 1 1.44X10°° 0.356 0.583
" KW 0.000 4 2.68X10° 0.544 0.715
cw 1.96X10° 1 1.96X10° 0.397 0.563
0 KW 0.000 4 2.71X107° 0.334 0.843
cw 5.76X10° 1 5.76X107° 0.710 0.447
100 KW 8.56X10° 4 2.14X107° 0.235 0.905
cw 4.00X107° 1 4.00X107° 0. 440 0.544
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Table 7 Pressure exerted on all soil samples and corresponding compression coefficient

% 77 Pressure FE4E 23X Coefficient of volume compressibility a,,(MPail)
(kPa) Nu N1z Not Noz N3t N3z Nu Niz Ns1 N5z
50 0.3799 0.120 0.252 0.305 0.256 0.351 0.143 0.352 0.388 0.471
100 0.098 0.069 0.134 0.151 0.131 0.166 0.107 0.139 0.105 0.118
200 0.105 0.081 0.097 0.098 0.093 0.160 0.097 0.110 0.069 0.097
400 0.093 0.084 0.101 0.087 0.084 0.090 0.103 0.097 0.064 0.073

RS BLIEHAZENEMMMNERERBHRITHT

Table 8 Single dependent variable and multivariate variance analysis of all soil samples * pressure and corresponding compression coefficient

H 73 (kPa) J7 2R 275 H Wiy FAH MR
Pressure Source Type I sum of squares df Mean square F value Sig-

KW 0.045 4 0.011 0.733 0.614

50
cw 0.003 1 0.003 0.213 0.668
KW 0.005 4 0.001 4.141 0.099

100
cw 0.000 1 0.000 1.410 0.301
KW 0.002 4 0.001 0.924 0.530

200
cw 0.001 1 0.001 1.264 0.324
w0 KW 0.001 4 0.0004.89X10° 5.739 0.060

40(
W 1.96X10° 1 1.96X10° 0.401 0.561
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Table 9 Pressure exerted on all soil samples and corresponding compression modulus

J£ 77 Pressure JE 4B Constrained modulus Es(MPa)
(kPa) Nu Niz Na Noz N3t N3 Nu Nig Ns1 N5z
50 4.329 13.699 6.494 5.376 6.410 4.673 11.494 4.651 4.854 3.483
100 16.67 23.81 12.20 10, 87 12.50 9.90 15.39 11.77 15.63 13.89
200 15.63 20.20 16.95 16.67 17.54 10. 26 16.95 14.93 23.81 16.95
400 17.70 19.51 16.19 18.87 19.61 18.18 15.94 16.95 25.81 22.35

R0 BIHAZENSHENEEEENGITAHT

Table 10  Single dependent variable and multivariate variance analysis of all soil samples " pressure and corresponding compression modulus

73 (kPa) 7 2R 2 FJ5 #n H i E ¥y FE W
Pressure Source Type Il sum of squares d Mean square F value Sig-

KW 30.856 4 7.71 0.441 0.776

! W 0.290 1 0.29 0.017 0.904
KW 100. 53 4 25.133 2.433 0.205

10 cw 0.27 1 0.269 0.026 0.880
KW 46.061 4 11.515 0.950 0.519

=0 cw 14.09 1 14.090 1.163 0.342
KW 69.362 4 17.340 5. 446 0.065

o cw 0.041 1 0.041 0.013 0.915
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Table 11 Permeability coefficient of all soil samples

TR

Number

Permeability

Nu Niz N2 N2z Ns1 N3z Nu Niz Nsi Ns2

8.3X107° 8.8X107° 5.4X107° 4.9X107° 4.6X107° 3.9X10°° 6.2X10°° 6.9X107° 5.9X107° 5.1X10°°

coefficient

(em/s)

® 12 JFIEMSERBORIT ST

Table 12 Single dependent variable and multivariate variance analysis of all soil samples " pemmeability coefficient

Ty R 2= 5 Fn A Wy FAE A
Source Type Il sum of squares df Mean square F value Sig-
B IEBER Corrected model 2.17X10%(a) 5 4.35X1071 17.465 0.008
R Intercept 3.60x10"® 1 23.60X108 1445.783 0.000
KW 2.17x107° 4 5.42X10710 21.767 0.006
oW 0.000 1 0.000 0.000 1..000
122 Error 9.96E X101 4 2.49x107 1
ST Total 3.83X10°% 10
K IE A A Corrected total 2.27X107° 9

R JIHEMHERNDTAERRA

Table 13 Cohesion and internal friction angle of all soil samples

+ FE4 5 Number Nu N1z Noa1 Na2 Ns1 N3z Nu N2 Ns1 Ns2
% 71 Cohesion (kPa) 43 55 49 55 53 48 49 44 52 54
PAJEE 5 £ Natural angle of repose(”)  27.9 25.8 25.4 25.9 26.3 25.4 25.0 26.3 25.9 25.7
3.4.2 Z4hW byikBass R 5 4T SERTIRE . BRI R ) (B

N TERP AT R PTBIYERE. R T SRS CL P E SRR 15, I A R
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Table 14 Single dependent variable and multivariate variance analysis of all soil samples " cohesion and internal friction angle
MR TTERIR fWZE 77 H i sy FAE B
Intensity index Source Type Il sum of squares df Mean square F value Sig-
— KW 52.600 4 13.150 0.492 0.746
K2R 77 Cohesi
onesion [8)% 10.000 1 10.000 0.374 0.574
P FEHE £ KW 2.044 4 0.511 0.600 0.683
Natural angle of repose oW 0.196 1 0.196 0.230 0.656
R BIHNHMROMNERA
Table 15 Cohesion and internal friction angle of all soil samples
R 51 (KPa) c .
Number 6:=100 kPa 6,=200 kPa 61=300 kPa 6,=400 kPa (kPa) @)
N 299 436 502 725 48 24.0
Nz 319 433 557 672 67 21.8
N2 302 369 560 604 61 21.1
N2z 374 487 658 797 70 24.8
Ns1 290 507 633 747 52 25.5
Nsz 316 454 562 693 66 22.5
Nn 316 445 608 716 52 25.0
Niz 298 436 555 656 63 22.0
Ns1 333 513 643 802 59 25.8
Nsz 378 535 663 757 88 22.9

® 16 BFXHNERHIMAERASNRIT S

Table 16  Single dependent variable and multivariate variance analysis of all soil samples cohesion and internal friction angle

AR AL 77 22K =77 Fn B Wy F1H AR
Intensity index Source Type Il sum of squares dr Mean square F value Sig-
\ ' KW 381.400 1 96. 100 3.013 0.155
HiR ) Cohesion ow 672.400 1 672.400 21.078 0.010
e KW 3.251 4 0.814 0.191 0.931
Naturel angle of repose oW 5.476 1 5.476 1.289 0.320
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Studies on engineering properties of soil-retaining dam on heavy sitty loess

ZHANG Shen-giang> ZHU Shou7jun, LIU Yu-lan
( College of Resource & Emironment, Northwest A & F University > Yangling, Shaanxi 712100, China)

Abstract : Loess near the Xiwu Village in Baishui County of Shaanxi Province was regarded as test object- All tests
such as classification, hit-solid, shearing and compression; were conducted according to geotechnical test specification-
Then the test results were analyzed - The results were as follows; C =5, Cc€ (1,3), the perentage content of soil par-
ticle which was smaller than 0. 005 mm. organic matter and soluble contamination were 24 5%, 2.4% and 4.5%, re-
spectively - The 95% confidence interval of the average maximum dry density and the optimum moisture content were
1.76~1.78 and 15.18~~16.36 respectively- When the pressure was near 110 kPa, there was a inflection point in the
curve, and the compressibility which was 0. 1 MPa ' was the quantile of high-compressibility and low-compressibility -
And the permeability coefficient lay between 8.8 X 107°~3.9X10°. The results of direct shear test showed that the
cohesive force and the internal friction angle of soil material in this area were 50. 20 kPa and 25.96°, respectively -
What 's more the results of tri-axial shear test showed that cohesive force lay between 48~88 kPa, and the internal fric-
tion angle was 23. 54°. According to all the results, the particle size distribution of heavy silt loam was uneven and had
a good gradation so that soils in this area were suitable engineering filler; and could meet the demand of sluicingsiltation
dam specification- The influential sensibility of moisture on compaction quality had the equal degree pre and post of the
optimum moisture content- When the pressure was greater than 110 kPa. the soil volume remained almost the same with
the pressure increasing- The heavy silt loam in this area not only was suitable for impervious soil of homogeneous dam
but also could be the filler of sluicingsiltation dam- When slope stability calculation was conducted the internal friction
angle should be 23. 54°.

Keywords : heavy sitty loess; soil-retaining dam; geotechnical properties



