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The Influence of Gradation, Debris Content and Cement Content on the
Engineering Properties of Excess Construction Soils
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Abstract

This project proposes to use excess construction soils reclaimed from the
by-product materials of 921 Chi-chi earthquake's astesting materials.  Set five types
of debris content and six types of gradation for observing their engineering properties.
The fine materials will be solidified with four types of cement contents and tested to
observe their compression strength.  According to the results of compaction tests,
when the samples with debris content exceed 2.0%, their maximum dry unit weight
start to decrease apparently. And consider the ability of reclamation of factoriesin
Taiwan, set the value of allowable debris content as 1.5% is acceptable.
Comparatively, it is preferable to mix the excess soils with a gradation of 60 percent
coarse portion and 40 percent fine part, because the breakage yielded in this testing
material after compacted was 15.12%, thisvalue isjust a half of that in testing
material with 100% coarse portion. Moreover, above-mentioned testing material
achieved 78% of CBR and 18.6kN/m?® of maximum dry unit weight, these
properties are the most excellent onein six testing materials with different gradations.
When the cement contents are larger than 4 percent in weight, the unconfined
compression strengths of soil cement are increased apparently.  The unconfined
compression strengths of soil cement could become twenty five times of the one of
the compacted soil.



Keywords: excess construction soils, debris content, gradation, soil cement

921
CBR
20%~30%
1.
(ASTM D-422 JSA-1210-2.5
ASTM D1883 (ASTM D-2166)
2.
0.1% 0.5%

1.0% 2.0%

05% 1.0% 2.0%

0.1%
3.
CxFy Cx

(10xx)% Fy (10xy)%

20:80 0:100 ClOFO C8F2 C6F4
4.
() () B, AW,
5.

a,=0% 4% 8% 12% 16%
7

100:0 80:20 60:40 40:60
C4F6 C2F8 COF10

AW, AW,
(By=D +AW,)



3.1

1 W
opt
0.1% 05% 1.0% 2.0% 10.3% 10.9% 11.2% 12.0%
Wopt V d(max) O 1%
05% 1.0% 2.0% 196 kN/m* 194kN/m® 188kN/m?
3
18.5kN/m Y a(max)
2.0%
0.1% 05% 1.0% 2.0% CBR,s 22 26 24
27 CBR, o5
20
& Puli
£19 - ,A//‘Q\
218 | m
S17 | Cetriscomen
= —a— 05%
516 - —m— 10%
g —%— 2.0%
15 ‘
5 8 11 14 17 20
Moisture content (%)
1
3.2
2 6 2(a)
2(b) C10F0 C8F2
Bg COF10 C2F8 C4F6 Co6F4
C8F2 CI10F0 8.61% 11.02% 13.35% 15.12% 21.69%
29.70% 60%
Bg
60%
3 Ya(max C10F0 C8F2 C6F4 C4F6
C2F8 COF10 16.8kN/m® 18.3kN/m® 18.6kN/m*® 185kN/m?
17.9kN/m*® 17.3kN/m? C8F2 C6F4 C4F6
C10FO C8F2 C6F4 C4F6 C2F8 COF10 CBR, ¢
66 70 78 57 40 39 CBR, C10F0 66 C6F4
78 COF10 39 CBR
35 CBR 15 6



3.3

4% A,
A, 12% g,

100

'\ T T T LI
before compaction

Y

Percent finer(%)
» Py

Al
20 \ ~\\‘\ 4\\;
~~o—, JT‘Q
: [
100 10 1

Particle diameter(mm)
(@)

100

B after compaction HHH ‘ ‘ ‘
—®— C10F0
—O—cCcs8F2 |
—&— C6F4
—2&— C4F6
—=— C2F8
\\\\R —O— COF10

ooog ||

100 10 1 0.1 0.01 0.001
Particle diameter (mm)

(b)

"

80

60

o
%
/]
i

40

Percent finer (%)

20

b,

17

4%



15.12%

190 ‘

o A —&— C10F0

T oo | o et

é —4— C4F6

= 170 —m— C2F8
% .,_,.fn"4< —O— COF10
% 16.0 . ‘\

> 150 S
a !

140
0 5 10 15 20 25 30
Moisture content (%)
3
1

(%) (%) q, (kPa) E,,(MPa)

0 11.75 210.7 15.3

4 13.20 2294.3 143.4

8 13.52 3724.5 209.2
12 12.71 4746.1 230.4
16 12.85 5378.2 231.8

2.0%
1.5%
60% 40%
100% 18.6kN/m®
78 6
4%

25



