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ABSTRACT

The purpose of this study is to examine the consolidation characteristics of waste landfill from sodium carbonate production.
The waste lime is a byproduct from the production of soda ash. The consolidation settlement of waste lime landfill was
determined for waste lime specimen which obtained from the field boring. The consolidation tests are conducted for
determination of the primary and secondary consolidation settlements. The waste lime is classified as an organic soil with
high plasticity. As a result of an organic content test, the contents of organic matter in waste lime is much higher than
that of normal clay. Finally, the total consolidation settlement of waste lime landfill is calculated by using a theoretical method
and computer program for the given initial void ratio, compression index, and embankment height.
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Fig. 1. Creep deformation of clay for elapsed time(Ladd et.
al., 1977)
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Fig. 2. Undrained shear strength for palstic index in normally
Consolidation Clay (Bjerrum, 1967)

70

[ on

60 i
/ OH
50 // /]
& MH
e\e / / or
= S om
R 4 / “
24: X Uline}: PI=0.9([L. 8) Adine : PE=0.73(L1.-20)
<
.E 30 7 €O
g | / or
2 oL
é 20 / s
/ / []
L
|
10 L ‘!
Z ML a| =
CLML___7 | or
0 R oL

0 10 20 30 40 50 60 70 80 90 100
Liquid Limit, LL (%)

Fig. 3. Plastic chart of waste lime
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Table 1, Result of physical experimental for waste lime
ltem w, (%) G, LL (%) Pl (%) Passing by No.200 (%) UscCsS.
c 54.40 2.05 57.50 7.20 95.40 MH-OH
c2 59.80 2.16 63.20 11.20 94.90 MH-OH
Vii'jovrvatig“fg c3 56.50 2,07 64.10 13.26 95.80 MH-OH
c4 65.10 213 67.10 785 96.10 MH-OH
Cc5 53.90 2.07 61.20 955 96.20 MH-OH
6 55.10 213 61.60 2023 95.40 MH-OH
Below initial c 78.80 223 81.94 n72 96.50 MH-OH
void ratio 1.8 c2 79.30 226 84,22 11,26 94.80 MH-OH
c3 69.10 221 8318 10,21 96.80 MH-OH
c4 67.80 221 83,00 12,78 95.60 MH-OH
Cc5 68.50 2.24 8377 1,92 95.70 MH-OH
Over initial ct 90.50 225 95.20 12,10 95.10 MH-OH
void ratio 1.8 c2 92.30 2.21 9650 11.48 95.80 MH-OH
c3 94.80 2.19 86.80 15,50 94.80 MH-OH
c4 81.90 2.22 83.48 11,63 93.90 MH-OH
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ratio(Ladd et al., 1977)

Table 2. Result of consolidation test for waste lime
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Ct 33 0,257 1.203 0.00643 0.766 14.37
c2 33 0.301 1.433 0.00386 0.893 14.19
Below initial C3 43 0.429 1.303 0.00514 1.019 14.07
void ratio 1.5 c4 32 0.28 1,398 0.00643 0.752 1419
cs 3t 0.26 1.229 0.00514 0.729 14.17
c6 28 0,263 1.276 0,00386 0.662 14,10
Ct 45 0.610 1,695 0.01671 1365 14.21
- c2 42 0.603 1672 0.01671 0.424 14.12
Vi?éovr;‘ig”fg c3 44 0,594 1,663 0.01285 1363 14.03
c4 36 0.60 1,608 0.01028 0,684 14.23
cs 40 0,602 1,606 0.01414 0.479 14.16
cl 41 0,621 1,951 0.01028 1129 13,85
Over initial c2 48 0725 2,010 0,01028 0.855 13,75
void ratio 1.8 c3 38 0,685 1,968 0.01414 0,441 13,50
c4 53 0.691 1,905 0.01542 0,953 13,91
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Table 3. Characteristics consolidation applied to settlement estimate (C,
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Table 4. Total consolidation settlement for theoretical estimation (unit : mm)

Embankment
Condition height m 2m 3m 4m 5m
Settlement
1st settlement 161 306 440 546 678
Below initial void ratio 1,5 2nd settlement 85 84 84 83 83
total settlement 246 390 542 647 761
1st settlement 395 725 1,014 1,273 1,508
Below initial void ratio 1.8 2nd settlement 237 233 230 227 224
total settlement 632 958 1,244 150.0 1,732
1st settlement 470 863 1,204 151.0 1,789
Over initial void ratio 1.8 2nd settlement 206 202 199 196 194
total settlement 676 1,064 1,403 1,706 1,983
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