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Summary

This study was conducted to obtain the most effective distribution of grain
size and the optimum lime content for lime-soil stabilization. To achieve the
aim, the change of consistency, the characteristics of compaction and unconfi-
ned compressive strength were tested by adding of 0, 4, 6, 8, 10 and 12 percent
lime by weight for all soils adjusted by given ratios of sand to clay.

The results obtained were as follows;

1. There was a tendency that the plasticity index of lime-soil mixture was
decreased by increasing the amount of lime, whereas the liquid limit was
varied irregularly and the plastic limit was increased.

2. With the addition of more lime, the optimum moisture content of
lime-soil mixture was increased, and the maximum dry density was decreased.

3. The optimum lime content of lime-soil mixture was varied from soil to
soil, and the less amount of small grain size, the less value of optimum lime
content.

4, The optimum distribution of grain size for lime-soil mixture was in the
soil, having the ratio of about 60 percent of cohesive clay and about 40
percent of sand by weight.

5. In the soil having fine grain size, the effect of curing appeared for long
periods of time, whereas the increasing rate of unconfined compressive strength
was great on the soil of coarse grain size in the earlier stage of curing period.
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Table-1. Mixing ratio of sand and clay
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Fig.1. Grain size distribution curve F
Table-2. Physical property of soil
Grain size Classifica- |
Atterberg N Max. | Opt.
Type Spec- o Ma distribution, Coeff, tion .
T | Nat- | limit (%) x percent passing | of 1 dry | mois-Location
of ific) ral grain o . fo soi densi-| ture of
soil  igrav- iz %) unif-
I M.C size orm- ty | cont-| sampl-
ity (%) (mm) No. ity gdnégi g/ ent | jing
LL PL PI No.10| No.40 200 classi-| AAS cm") (%)
sieve | sieve sieve (f)ir(x:ati_ HO
A 2.53| 5.973| 58.0| 32.2| 25.8| 0. 60J 100. 0| 100, 0/ 73.4] 64.6 MH|A-7-6| 1.522| 25, 604 Fed 3
B 2.54| 4.727) 43.0| 20.8| 22.7 2. OO‘ 100.0; 77.8 58.6/ 62.90 CL|A-6 1.700{ 24. 00
C 2.55! 3.493] 34.2[ 21.6] 12. 4] 2. OO| 100.0] 62.7| 47.0/ 102.9) S C|A-6 1.754] 19. 48
D 2.56) 2.403 26.0| 16.8 9.2 Z'OOJ 100.0] 41.3] 29.8 113.3] S C|A-2-4| 1.885 14.75
E 2.56| 1.111F 21,11 138.5| 7.5 2.00‘ 100.0] 27.0 19.5 80.0, S C|A-2-4] 1,894 13.20
F 2.64/0.258 NP NP/ NP 2.00} 100.0 0.0 0.0 2.0 SPJ|A-1-b — —%u%]:%—ﬂ
Table-3. Chemical composition of soil
\ Item
- Ig-loss Sio, Fe,0, AlLO, Ca0 MgO PH
Type of g g 9 9 5 9
soil (%) (%) (%) (%) (%) (%)
A 8.27 72.60 1.78 11. 60 2.65 1.25 6.2
B 6. 86 76.80 1. 84 9.52 2.18 1.00 6.6
C 5.45 81.00 1.91 7.44 1.71 0.76 6.7
D 4.04 85.20 1.97 5.37 1.24 0.51 6.8
E 2.63 89. 40 2.04 3.29 0.77 0.27 7.1
F 1.22 93.60 2.10 1.21 0.30 0.02 7.3
Table-4. Physical property and chemical composition of lime
Item . ’
Additive—— l T oper than ’ Si0, ‘ Fe,0, | ALO, | CaO | MgO | Ig-loss
Lime } 2.40 | 95.08% | 0.71%| 0.13%| 0.0a%| 71.4m| 0.69%] 26.6%

-4 8 —



ERKES LS BEMSE] BT HE

=% K Rl EFYD BRKMERE BE B
WEREEER e BaS A, 29 %
| BE L (LBRSE Table-gst 2o},

2. BRFHE

7t. ConsistencysEy
& kel 0,4,6,8,10,12%9 ARKE mins &
PR Aol #5tel KSF 2303 2 KSF 23040 k3t
Atterberg limit2Ex¢ 34 o).
Lt CIRIRES
& BHel 0,4,6,8,10,12% 9 AKE Hing HK
WAL #ete KSF 23120 %3 b4 REp2 3o
BEEKRILS BREGREES kel o},
Ch BieiaE=en
BRERBA HABE & A BRSE o,
4,6,8,10,12% % RN 0,7, 14,28Hl %8 |
-3 HAEE 3EY firEsig o
TR 2oVt EEKY 2f5(43x86mm)s} ¥ &
= BfEstglch, o] LA surro KSF 23126 ik}
o GARBAA KI BBEEKELE FWEdd BA

BEEE e &S 3@ 24 = A
Wi, LTelA Plugel fkslod hEE Jackz BEHES
o T #mES A H=% sz, HRE
= HAHEEh REPoz H KEGasy Carbona-
tiong& EFiEsly] Hetd vidE #Eiele REEE
B A BEBEES 2012°C, BEE B%E #E
Fate] J\AFE

SAEHe 0,714,288 % 3o, BRREER
B¢ Proving ringe] #E 1 tong] FEh=N —HEHE
BERE&Y AR b tone] EHEHERRES 0HF
4 FRE

0. #R Y =
1. Consistency #f{f

A ZEl A e Kaolinitef+stoz 5 AREKISH
Kaolinite}t: 80%, 60%, 40%sk =#) 20%*
40%, 60%% &% EET BCDREC #Hid
Atterberg limitigy & sto] Kaolinitely L&& )
EK&gd =& Consistency?] BWLRBT & &
R Table-59} 7t}

Table—5. Atterberg limit of soil and lime-soil mixure

: Soil type
\? N c g

limit( %)\ ‘ . _

Lime content (7 LL | PL| PI || P P LL|PL| Pl | LL| PL| L
o] 58.Q0 32,2 25.8 43.0] 20.3| 22.7| 34.2f 21.6| 12.6 26.0 16.8 9.2
4 57.5| 36.7] 20.8) 42.3 23.8 18.5 32.¢ 24.4 8.2 25.0 19.1 5.9
6 s57.00 37.7] 19.3 a1.2] 26,8 14.4 33.0 25.5 7.5 26.0 20.3 57
8 56.00 38.40 17.6| 43.9, 30.1] 13.8 33.5 26.1 7.4 26,0 20.7 5.3
10 57.00 40.3 16.7| 45.2 32.7| 12.5 35.00 281 6.9 259 20.8 5.1
12 57.21 41.2( 16.0 45.2i 33,1) 12.1 34.0\ 28.2 5.8/ 26.7 21.8[ 4.9
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Fig. 2. Relation of atterberg limit to lime
content by type of soil
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Table—6. Compaction data of soil and lime-soil mixture

Soil type]| A ( B c D E
Compaction Wopt rd Wopt rd Wopt rd Wopt rd Wopt rd
Lime ~—— max max max max max
content(z )\ (%) ((&/em®) | (%) (g/em’)| (%) |(g/em®)| (%) [(g/em’) | (%) |(g/cm®)
0 I 25.60) 1.522] 24.00, 1.7000 19.48 1.754 14,75 1.885 13. 20i 1. 894
4 27. 501 1.486 25.000 1.605 20.00 1.722 16.20 1.824] 15.50: 1.835
6 29. 701’ 1.442) 25.80, 1.509] 21.000 1.71¢ 17.00; 1.801 15.52 1. 823
8 30. OO? 1.414] 26,00 1.504; 21.55 1.700, 17.50 1.780 16. 00 1.818
10 31.00, 1.407[ 26.300 1.499] 22,641 1.637 18. 00 1.771 16,20, 1.812
12 31.12E 1. 390 27.50 1.480, 22.72 1.625 19.11 1.750 16. 50 1. 809
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Fig. 3. Relation of dry density to moisture
content by lime content in each soil
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Table-7. Unconfined compressive strength data(kg/cm?)

~_ Soil type
~ A B C D E
Curin?gz:y\ ‘ i ‘ ) X L ‘ T
Lime 0 7|14 28]0_7 ]4‘28 o] 7 14[‘28 ol 71428} 0 7|14]28
content( %) | i
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Fig. 4. Relation of compressive strength to
lime content by curing period in each soil
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Fig. 5. Relation of compressive strength to
type of soil by lime content in each
curing period
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curing period by lime content in each
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