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The study on the Crushability of Weathered Cranite Soils
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Summary

The weathered granite soil involves problems in its stability in soil structures depending upon
the reduction of soil strength due to.the water absorption, crushability, and content of colored
mineral and feldspar.

As an attemt to solve the problems associated with soil stability, the crushability of weathered
granite soil was investigated by conducting tests such as compaction test, CBR test, unconfined
compression test, direct shear test, triaxial compression test, and permeability test on the five
soil samples different in weathering and mineral compositions. The experimental results are
summarized as follows:

The ratio of increasing dry density in the weathered granite soil was high as the compaction
energy was low, while it was low as the compaction energy was increased.

The ﬁnconfined compressive strength: and CBR value were highest in the dry side rather than
in the soil with the optimum moisture content, when the soil was compacted by adjusting
water content. However, the unconfined compressive strength of smples, which were compacted
and ovén dried, were highest in the wet side rather than in soil with the optimum moisture
content.

As the soil becomes coarse grain, the ratio of specific surface area increased due to increased
crushability, and the increasing ratio of the specific surface area decreased as the compaction
energy was increased.

The highest ratio of grain crushability was attained in the wet side rather than in the soil
with the optimum moisture content. Such tendency was transforming to the dry side as the
compaction energy was increased.

The effect of water on the grain crushability of soil was high in the coarse grained soil.
The specific surface area of WX soil sample, when compacted under the condition of air dried
and under the optimum moisture content, was constant regardless of the compaction energy.

When the weathered granite soil and river sand with the same grain size were compacted with
low compaction energy, the weathered granite soil with crushability had higher dry density
than river sand. However, when the compaction energy reached to certain point over limitation,
the river sand had higher dry density than the weathered granite soil.

The coefficient of permeability was lowest in the wet side rather than in the optimum moistu-
re content, when the soil was compacted by adjusting soil water content. The reduction of
permeability of soil due to the compaction was more apparent in the weathered granite soil than
in the river sand.

The highly significant correlation coefficient was obtained between the amount of particle

breakage and dry density of the compacted soil.
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Table-1. Physical Properties of soils used

L { |
\\Test item Apparent | gpecific Moisture |Dry density% Void ratio \ Percent
h Specific ; content of of of
\ ‘ specific | gravity of of | .
. gravity ; undisturbed| undisturbed! undisturbed absorption
Soil type\ gravity |' feldspars Stz/ll L S?;/ﬂ i soil \\ %
’ 0
AA 2. 645 2.512 2.563 3.9 ’ 2.177 ; 0.215 1.90
WK 2,630 2.288 2,519 7.5 1. 963 0.339 3.68
SA 2.674 2.261 2.434 10.1 1.521 0.758 4,82
cJ 2,658 2.310 2.476 9.0 | 150 i 0.726 2.30
DI 2. 651 2.376 2. 506 6.6 ‘ 1.875 | 0.415 ’l 2.36
River sand | 2.630 2. 568 - - — ] ~ | oo
Rato of Atterberg limit Flow limit' Max. grain! Mechanical analysis
, P ‘ | | CoefE. of
abrasion | 11, | p.L, | P.I by ‘ size Gravel | and 1/05{;?4 gllay y| uniforms
slump test above\ /27 \'0. 005 - Oe 0%%" Ly
(%) (%) | (%) (%) (mm)  (9mm >‘ 0. 074 | mrr? K\ { (Do
| i f ! ! (Dlg)__
54.9 — - N.p 21.2 19.1 46. 501 46, 97\ 6. 531 — 17.1
55.6 29.6 —! N.P 27.9 9.5 40, 52\ 50. 56, 8. 92 — 23.8
59.5 43.8 34.31 9.5 40.8 9.5 30,65  48. 25; 16. 57; 3.531 .107.2
79. 4 3.7 - — N.p| 32.4 4.8 5. 653 81.77|‘ 12.58 — 9.8
— — —{ N.P 32.6 2.2 0. 22\‘ 88.59 11 19‘ —_ 6.3
35.2 — - NP — e 40.52) 5056 8.92  —  23.8
) Soil ‘ [ |
Coeff. of | classification | Max. I Opt. | Coefficient | Modified Unconfined | Cohesion | Angle of
curvature, ) dry  |moisture of CBR compressivei (kg/cmz)l she.aring
Dao)* U.S.C.S | AASH- | density | Contentpermeability 0 Strength | ‘ resistance
DruxDs’ T0 (@) () | empseey | | Ckasem) | (degree)
1.7 | SW-sM| A-1-b | 1.9041 10,7 | 1.69x10-¢ | 28,2 017 | 003 | 5.4
1.6 | SW-SM! A-1-b 1 1.864 13.2 | 3. 64510-¢ | 27.8 .01 i 0.35 | 350
6.0 | SM | A2-5 | 1749 141 | 514x1077 12.4 1 3.34 077 | 282
2.5 | SM | A-2-5 1.693\ 14,7 \»6.26><10- f 13.9 1.33 ‘ 0.18 ] 28.5
1.8 |SW-SM \ A~2-4 1.689 15.2 .‘ 4.06% 108 i 18.0 ! 0. 4¢ } 0.14 | 32.0
1.6 |SW-SM; A-1-b 1.936( 12.0 | 93910~ | 1 - ~ | —
| !
Analysis of mineral composition
Primary minerals I Secondary minerals
Quartz Feldspar Sfi’rlférl;% Kaolinite Sericite Muscovite
(%) (%) (%)
19.7 36.8 1 13.5 — - —
40.1 44.2 . \ 15.7 - - -
31.2 : 45,6 ) 24,2 O - -
33.8 34.9 { 3L.3 - @) O
39.6 37.7 ‘ Co22.7 O - -
— — — ‘ —_ — —
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Table-2, Chemical analysis of soils used
\Compositionf Ignition Sio, | AL0,| FeO Fe,0, | Ca0 | MgO | K,0 | Na,0 | pH
s(:nTypm] lossCi) | () | GO D |G| Go | e | G | ) |
AA 0. 94 76.70 | 1498 | 0.1 | 078 | 099 | 055 | 425 | 0.29 \ 6.14
WK 2.34 71.82 1 19.70 | o.11 | 0.87 ‘ .39 | 0.82 | 427 | 0.28 | 5.88
SA 4,04 68.73 | 23.201 0,07 | 1.¢8 } .45 | 0.89 | 4,52 | 0.43 | 531
DJ 3.59 69.70 | 23.04| 0.1 | .79 | 2,06 | 0.82 | 2.18 | 0.32 5 5.38
cI 2.80 71.08 | 2074 | 0.18 | 1.25 {_0.92 0.53 | 450 | 0.26 | 5.5
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Table 4. Estimate of increasing dry density according to particle breakage after compaction

i Number N'{‘?;(g;x;g Dry 7 Tdmin re' ref
Soil typel  of content Genowy | SWUSW ST glomey) = I g/em?)| (g/om?)
10 13.2 1.746) 1.826)  1.2210  1.865 0.89 1. éS?i 0. 087
25 13.2 1.854 1,583  1.989] 1,955 0.89 1.740 0.114
WK 55 13.2 1. 903 1.702) 2.330| 1.996 0. 89 1.776‘\ 0.127
110 13,2 1. 957 1.919)  2.821] 2,043 0.89 1.818] 0.139
200 13.2 1.983 2.252) 3,231 2.062 0.89 . 835% 0. 148
400 13.2 2.022 2,495 42911 2,101 0.89 1. 8702 0.152
400
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. 19. Relationship between amount of pa-
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Table 5. Coefficient of permeability of non-particle breakage affecting on number of blows.

‘ . s
Number of Dry density(yy) ! Void ratio gg:gé;fﬁlft; f(k)
blows (N) (g/cm?) (e) (cm/sec)
10 1.746 0. 506 3,45x10-¢
25 1. 854 0.418 3, 64 10-°
55 1. 903 0. 382 8,76x10-¢
110 . 1.957 0, 343 3,55%x10-¢
Degree of Specific surface Specific surface
saturation(Sr) area of non-compaction(Sw) area after compaction(Sw’)
(%) (cm®/g) (em*/g)
90.5 113. 46 ; 150, 45
91,6 113, 46 174.50
94,7 113,46 193,11
96.2 113,46 217,73
Coefficient after Dry densify of Dry density of non-particle
compaction(k) river sand(ys,) breakage after compaction(y;’)
( e > (g/cm?®) (g/cm?)
et+1 . _Tdmin__
SwT (e Tdsmin )
0,0110 1,865 1, 659
0, 0467 1,955 1,740
0.1224 1,996 1,776
0, 1794 2,043 1,818
Void ratio of Coefficient of permea- 2.8 k-
non-particle bility of non-particle Tte, I
breakage breakage(k,) K.Swi/
(eo) (cm/sec)
0, 585 8, 91X10-+ 0, 382
0,511 1,46 10+ 0. 249
0. 480 4,74%x10-5 0,185
0. 446 2, 65X 10-3 0.134
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