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A Soil Mechanical Study for a Practical Application
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ABSTRACT

This study was carried out to discuss how soils in the area planned for a forest road
construction can he mechanically tested and practically applied. For this, 16 soil test samples
from 8 plots(Z samples per plot) were used. The major tests are focused on unit weight before
and after cut, water content, liquid and plastic limits, sieve and hydrometer analysis etc.

The total unit weight(p) before and after cut are 1.69g/cm” and 1.19g/cw’, respectively. Their
water contents are 21.0% and 20.5%. The coefficient of uniformity U and coefficient of curvature
C obtained from sieve and hydrometer analvsis are 125 and 0.42, which mean generally not well
graded. On the soil classification by USCS, SM(silty sand or silt - sand mixed soil)is a Keyv soil,
but it seems to be not good for fill material. From the standard proctor test are resulted
1.400.065g/ cw’ for the unit weight(p) in the nature and 1.88%0.049g/cm’ for the optimum
proctor unit weight(ppr) each. With this to say, it is necessary more powerful compaction work
at earth filling, with which this soil reachs enough the ppr, and more earth.

Kev woirds: soil mechanical test. unit weight, sieve und hydyrometer analysis, standard procior fest.

liquid and plastic limits, coefficient of uniformity, coefficient of curvature, optimum proctor unit weight.
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Table 1. Unit weight pot, pd and water contents w before cut{undisturbed soil)
Sample Nr. 6352 6353 6354 6355 6356 6357 6358 6359 Avirsage
pt(g/cmn3) 1.728 1.669 1.687 1.768 1.736 1.734 1.578 1.614 1.69 = 0.066
w(%) 23.47  20.29 20.88 20.44 18.71 21.85 25.55 17.13 21.0 — 2.63
pd(g/cma3) 1.399 1.387 1.395 1.468 1.462 1.423 1.257 1.378 1.40 = 0.065
Table 2. Unit weight pt, od and water contents w after cut(disturbed soil)
Sample Nr. 6352 6353 6354 6355 6356 6357 6358 6359 Average
ptlg/cms3)  1.232  1.087 1.154 1.325 1.214 1.199 1.054 1.240 1.19 = (.087
w(%) 22.45 18.84 19.91 21.68 18.82 16.45 25.43 20.45 20.5 = 2.72
pdlg/cma3)  1.006 0.915 0.962 1.089 1.021 1.029 0.840 1.030 0.99 = 0.07%8
Table 3. General Analysis of the corn distribution for soil classification
6352 6353 6354 6355 6356 6357 6358 6359
dimm) D(%) dlmm) D(%) d{mm; D(%) d(mm) D(%) d(mm) D(%) d{mm) D(%) d{mm) D(%) dimm) D(%)
56 - 5 - 5% - 56 100.0 56 - 5 - 5 - 56 100.0
45 100.0 45 - 4 100.0 45 97.2 45 - 45 100.0 45 - 96.9
3.5 7.0 3.5 100.035.5  98.1 35.5 956 355 100.0 3.5 979 355 100.0 355 .1
5 93.1 25 98.4 25 97.5 25 95 5 98.9 25 9.4 25 95.7 25 43.2
sieve 18 9.1 18 9.1 18 9.7 18 93.6 18 98.5 18 93.3 18 95.2 18 92.6
analvsis 125 929 12.5 931 12.5 9.0 125 921 125 9.1 125 9.0 12,5 93.4 12,5 91.3
- 8 8.6 8 8.1 8§ 92.7 8 905 8 9%.9 8 93.0 8 90,5 & 394
4 78.9 4 68.7 4 86.1 4 855 4 8.2 4 83.4 4 81.0 4 81.4
2 68.4 2 55.3 2 7.9 2 7.5 02 1.4 2 65.1 2 67.0 2 65.5
1 5.2 1 43.9 1 7.8 1 677 1 57.0 1 50.6 1 54.8 1 50.9
0.4 927 0.4 35.8 0.4 6.2 0.4 59.2 04 47.2 0.4 .6 0.4 6.3 0.4 11.3
0.2 19.4 0.2 28.2 0.2 56.0 0.2 54,3 0.2 41.7 0.2 36.7 0.2 43.3 0.2 3.3
0.1 13.8 0.1 22.6 0.1 49.4 0.1 50.1 0.1 35.5 0.1 317 0.1 37.9 0.1 31.4
0.0756 38.1 0.0791 20.4 0.075% 42.3 0.0729 43.9 0.0762 32.8 0.0760 27.1 0.0766 33.9 0.0773 26.8
(.0550 33.0 0.0569 18.2 0.054% 37.5 0.0529 39.1 0.0551 29.3 0.0541 26.5 0.0554 29.8 0.0539 23.7
0.0395 29.6 0.0413 13.3 0.0394 33.7 0.0382 35.4 0.0398 25.5 0.0398 21.3 0.0400 26.2 0.6405 20.6
0.0249 24.7 0.0260 11.9 0.0247 28.9 0.0242 293 0.0252 19.7 0.0253 16.3 0.0256 18.6 0.C256 16.1
hydrometer .0148 18.9 0.0154 8.5 0.014% 21.7 0.0146 20.7 0.0149 15.6 0.0151 11.3 0.0154 12.2 0.0155 9.9
analysis 0.0088 12.6 0.0090 6.8 0.008% 14.6 0.0087 14.2 0.008% 10.7 0.0089 8.5 0.00% 9.0 0.6091 7.3
0.0055 9.7 0.0056 3.1 0.005% 10.3 0.0055 9.8 0.0055 7.8 0.0056 6.1 0.005%6 6.9 0.0056 5.0
0.0039 7.8 0.0040 4.4 0.003% 8.3 0.0039 7.3 0.0033 6.1 0.0040 4.9 0.0040 5.9 0.040 4.3
0.0032 6.8 0.0033 4.0 0.0032 6.9 0.0032 6.9 0.0032 5.3 0.0033 4.1 0.0033 5.1 0.0033 3.9
0.0016 4.4 0.0018 3.1 0.0016 4.8 0.00l6 47 0.0015 3.5 0.0016 3.0 0.0016 3.6 0.0017 2.8
Table 4. ppr and optimal water contents(wpr) for Dpr 97%
Sample Nr. 6352 6333 6354 6355 633 6357 6358 635y AVeTase
w(%) 9338 14.93 20.99 21.07 19.05 16.96 24.46 21.29 20.3 + 3.17
oprig/crand)  1.878 1.989 1.835 1.862 1.864 1.906 1.839 1.880 1.88 = 0.049
wpr(%) 12.93 10.40 13.86 12.61 12.80 11.90 13.60 12.14 12.5 * 1.08
od(g/cma3)  1.823  1.929 1.780 1.806 1.%08 1.849 1.784 1.824 1.83 = 0.047
wl(%) 9.34 7.70  10.83 9.64 9.50 9.40 9.60 8.69 9.3 * 0.8%
w2(%) 15.38 12,90 16.40 15.73 15.51 14.60 16.30  14.99 15.2 = 1.12
Table 5. ATTERBERG's test results
Sample Nr. = - = - o ars Average
Coefficients 6352 6353 6354 B 6305 6356 6357 6358 6359 Tg
wl(%) 28.74  29.72  35.48 31.90 35.58 35.32 42.20 36.50 34.4 + 4.29
wp(%, 25.41  24.34  27.13 24.80 28.69 27.79 31.63 29.53 27.4 * 2.52
Ip(%) 3.33 5.38 8.35 7.10 6.89 7.42  10.57 6.97 7.0 = 2.10
*wn(%) 43.87  50.34 34.21 35.60 39.95 44.31 54.35 46.99 43.7 = 6.95
Ic -4.54  -3.83 0.15 -0.52 -0.63 -1.21 -1.15 -1.50 —1.65 * 1.65
* remarks : w value for wn—calculation(w/D0.4 % 100) is average of w in Table 1,2,4.
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Table 6. Soil classification by several mechanical factors
soil sample Nr. 6352 6353 6354 6355 6356 6357 6358 6359 average
name  categories d  D(%) D(%) D(%) D(%) D(%) D(%) D(%) D(%)
Stone > d60(mm) 0.00 0.00  0.00 0.00 0.00 0.00  0.00 0.00  0.00
gravel d2 - d60 31.58 44.72 23.06 22.47 28.63 34.89 33.04 34.47 31.61
coarse d20 - d60 5.64 3.26 3.09 6.13 1.40  4.41 4.66 7.26 4.48
medium d6 - d20 10.57 18.35 7.52  5.91 6.05 7.43  9.56 7.35 9.09
fine d2 - d6 15.37  23.12 12 44 10.43 21.18 23.06 18.82 19.86 18.03
sand do.06 - d2 34.21  36.79 38.22 36.73 41.22 38.40 36.26 41.20 37.88
coarse do.6-d2 13.57 16.76 14.22 15.52 20.89 20.53 17.84 20.73 17.51
medium  d0.2-d0.6 5.48 9.70 6.77 7.70  8.78 7.90 5.84 8.49 7.58
fine d0.06-d0.2 15,16 10.33 17.23 13.52 11.55 9.97 12.58 11.97 12.79
silt d0.002-d0.06 29.23 15.22 33.46 35.59 26.19 23.48 26.74 21.34 26.41
coarse  d0.02-d0.06 12.36 8.50 13.24 15.26 12,50 12.74 15.64 11.66 :2.74
medium d0.006 -d0.02 11.72 4.68 14.51 14.99  9.40 7.59 7.87 7.41 9.77
fine d0.006 -d0.002  5.16 2.03  5.70 5.34 4.29 3.15 3.23  2.28 3.90
clay < d0.002 4.98 3.27 53.27 5.21 3.96 3.22 3.96 2.99 4.11
factors —
* d60 {mm) 1.085 2,702 0.391 0.459 1.207 1.649 1.426 1.622 1.318
* d10 (mm) 0.006 0.020 0.005 0.006 0.008 0.012 0.0l1 0.016 0.010
* d30 (mm) 0.041 0.247 0.028 0.026 0.059 0.091 0.056 0.093 0.080
* D0.06 (%) 34.21 18.49 38.72 40.80 30.15 26.70 30.70 24.33 30.51
* d50 (mm) 0.238 1.5334 0.109 0.100 0.570 0.962 0.661 0.940 0.640
* U 185 135 75 82 151 140 130 104 125
* C 0.27 1.13  0.39 0.26  0.36 0.43 0.20 0.34 0.42
wL (%) 28.74 297 35.48  31.9  35.58 35.32 42.2 36.5  34.43
Ip (%) 3.33 5.38 8.35 7.10 6.89 7.42  10.37  6.97 7.00
site related to A—line under under under under under under under under under
classification by o
U and C ig sg g ig g ig ig ig ig
USCS SM SM SM SM SM SM SM SM SM
DIN 18 196(1970) Su GU SuU UL Su SuU SC Su SU

* remarks :

* ig :

occasionally graded, sg :

very wide graded *D(%) means the passed percentage

SQ -

*
*
*
*
*

SM :

silty sand ; E
sand —silt—mixed soil, GU :

"bad" corned sand—silt—mixed soil

gravel —silt —mixed soil,
di(10,30,60) means the corn size, on which the com distribution gives the passed particles of i
D0.06 is the passed D% with the corn diameter d0.06mm
Ulcoefficient of Uniformity)=d60/d10, Clcoefficient of curvature)=(d30)+2/(d60*d10)

UL :

light plastic silt

0/
SO
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Table 7. Major factors for soil mechanical interpretation

Sample Nr. 6352 6353 6354 6365 6356 6357 6358 6359  Average *s

pd before cut(g/cma3) 1.399 1.387 1.395 1.468 1.462 1.423 1.257 1.378 1.40 = 0.065
o pr(g/cma3) 1.878 1.989 1.835 1.862 1.864 1.906 1.839 1.880 1.88 + 0.049
Dpr=pod, p prx100(%) 74.52 69.74 76.04 78.82 78.45 74.65 68.35 73.30 74.2 = 3.74
*w(nat. water contents: (%) 23.10 18,02 20.59 21.06 18.86 18.42 25.15 19.62 20.6 = 2.47
wpr(%) 12.93 10.40 13.86 12.61 12.80 11.90 13.60 12.14 12.5 = 1.08
w1(%) for Dpr 97% 9.3 7.70 10.83 9.64 9.50 9.40 9.60 8.69 9.3 = 0.39
w2(%) for Dpr 97% 15.38 12.90 16.40 15.73 15.51 14.60 16.30 14.99 15.2 = 1.12
* w : average of w in Table 1,2,4.
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