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Prediction of Permeability Coefficient of Compacted Lateritic Soils
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Abstract

Objectives of this research are to study parameters
affecting permeability of compacted lateritic soils, and to create
equations for predicting their permeability coefficients. Three
sources of the laterite soils were obtained from central, northern
and northeast Thailand. Grain size distribution of the soil samples
were performed before and after compaction. Five degrees of
compaction energy were used to generate various dry densities
based on five international

of the compacted samples

compaction standards. The determination of permeability

coefficient was then performed using a rigid-wall permeameter
constant head. Finally, all data were analyzed by multiple linear
regression to generate the prediction equations of permeability
coefficients of compacted laterite soils. Grain size distribution,
fine content, density and void ratio of compacted lateritic soils
directly affected the permeability coefficients, which ranged
between 7.89 x 107 and 2.16 x 10° cm/sec. The prediction
equations, which were created based on five main parameters
affecting permeability coefficients of compacted lateritic soils,
including fine content, effective size, void ratio, compaction

energy and dry density provided a high accuracy with R?20.99.

Keywords: Compacted lateritic soil, Degree of compaction, Grain

size distribution, Prediction of permeability coefficient
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PL (%) 16.0 27.2 14.7
Do (mm.) 0.0008 - 0.0005
Do (mm.) 0.126 0.0011 0.29
Ds (Mmm.) 1.483 0.07 3
Dgo (Mm.) 3.452 15 4.2

C, 4157 - 8400
C 6 - 40
Gravel (%) 33 31 36
Sand (%) 39 19 42
Fines (%) 28 51 22
Clayey sand Gravelly fat Clayey sand
Classify USCS with gravel clay with sand with gravel
(sQ) (CH) (SO)
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- - AAngiueen
GG AANaNg Mamile o A
WBeanile
Gg 277 2.66 2.78
W, (%) 9 16 15
LL (%) 30.8 56.8 35.7
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N11117551% (Reduce Standard compaction), 2. N15UASAKUY
119 351U (Standard compaction), 3. ANSUABALUU W.AS (West

I aa

African Standard), 4. n15UAEALUUAININIGAALUAY (Reduce

Modified compaction) waganving 5. n1suadadnulas (Modified

compaction) fIRN1517 2.
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3Bns 3 5 Suauass IGAEY! nIndIuves
Fuutu o .

NAFOU DU (kN-m/m?) NN

1 3 34 358.85 0.61

2 3 56 591.05 1

3 5 22 1,053.21 1.78

4 3 56 1,608.54 272

5 5 56 2,680.89 4.54
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LRABINANNTTN (1)

APt

Tnedi Q = nahanmsmedeu (cm.?)
L = anuanaieg1ehu (cm.)

A = iuiiwihdaeeeiu (cm?)

P = usedudld (kpa)

t = nailun1svedeu (second)
Yw= wihgthmimi (Vm?)
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== North Region (CH)
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100 10 1 0.1 0.01 0.001 0.0001
Grain size (mm.)
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AU GGG
feEehu Ungn @y dso Fines
(kN-m/m?3) (mm.) (mm.) (%)
358.85 0.0006 0.4672 41.2
591.05 0.0008 0.311 4a2.7
N1ANAN 1,053.21 0.0005 0.1672 4a7.6
1,608.54 0.0006 0.0635 49.9
2,680.89 0.0005 0.0317 513
358.85 - 0.0048 59.2
591.05 - 0.002 71.2
meawile 1,053.21 - 0.0018 71.6
1,608.54 - 0.0017 73.7
2,680.89 - 0.0016 76.8
358.85 0.0005 2 238
3 591.05 - 14 263
Menziueen
L 1,053.21 - 09 27.9
Weanile
1,608.54 - 0.43 29.6
2,680.89 - 0.25 339

HANITVIAAOUNAINITUASAtLUA1519T 3 wansliiiudndsannlasu
wassruuadaezdsnaliquandinisdiuntenimasadaiu
Wasuulasly oA fudssueuenas, Usunadudinazidon g
wiputusuaTeRdnwnisyiiuieaintsduniuees (18] aslH
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wasuuadn Judunglidensdiuys YuInRasladuAInNans (dsy)
war USunaiudinaziden (Fines content, Fyo) M111520R 27500

LAY

715797 4. AruantRvesfiugnfmaslasunisuadn

W AnaNUR
fognefu unon (o} OMC Void
(kN-m/m?3) (g/cm3) (%) ratio
358.85 1.78 15 0.58
591.05 1.83 15 0.49
AANAN 1,053.21 1.90 11 0.47
1,608.54 1.97 11 0.43
2,680.89 2.01 9 0.43
358.85 1.74 23 0.53
591.05 1.81 21 0.47
aewntie 1,053.21 1.84 17 0.45
1,608.54 1.86 16 0.42
2,680.89 1.88 14 0.41
358.85 1.66 21 0.67
. 591.05 1.71 18 0.63
MAnziueen
“ B 1,053.21 1.77 15 0.57
Heunilo
1,608.54 1.84 13 0.51
2,680.89 1.86 12 0.49
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k. =o0.
20°C

AIUADUIABNANITNAADUNIARALVIANFNUTLANTN1STUNIY 20°

vouluAugniundalulday seAundsnuazuandlunns1ei 5.

A151971 5. AndudszAnsnsBurnuvesiugnimdsldiunisunda

k . =2
20°C

Toe9t Dyq

F,o0 Ao U

BRNIEIUY

0.001

o
=)
]
2

m
S
3

Predicted permeability (cm/sec)

m
)
3

Drain
Plate

Drainage

Soil

Sample

6"

. . AnanUA
o - NEUUADA
[ZeRlaNa! Permeability
(kN-m/m?3) —_ Void ratio
cm/sec,
358.85 2.16x10° 0.52
591.05 1.68x 10” 0.47
21ANAN 1,053.21 4.68%10° 0.45
1,608.54 6.96x 107 0.40
2,680.89 1.71x 107 0.36
358.85 7.27%x107 0.60
591.05 231x10% 0.54
mewmile 1,053.21 1.38x 10°® 0.51
1,608.54 8.98 %107 0.49
2,680.89 7.89 %107 0.46
358.85 233%107 0.70
. 591.05 1.92x 107 0.63
AAREIUDDN
Y 1,053.21 1.66x 107 0.58
LRUINAUD
1,608.54 1.6%x 107 0.54
2,680.89 1.53% 107 0.52
Water with
Pressure Drainage
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0000472 - (0.0166D

o) — (0.00000384F,

)+ (0.0000781p,)
(2)

00

K, =8:25x107" +(0.000254 D, )7(6.84><10_9 Faoo )7(1.52><10_6 e)

(3

6810 + (508107 e) - (6601070 Ry ) + (334000 )
(@)

e vuadinAulsydnsua, Dy, Ao FuIRAaziadenanang,
Suufudinazidun, Py A8 AUNUILUULAS, € fp

89914 (void ratio), E Ao wasnuunen

3 -
. e
B Y =1.012805568 * X pZ
7 R? = 0.999565
g @O/
e
= e
3 /O/
: Ve
= Ve
Ve
= -
1 e PR
i -
| ~
Ve
T T T T T
1E-07 1E-06 05 0.0001

U7 3. 13

1E-05

1E-06

1E-07

Predicted Permeability (cm/sec)

1E-08

1E-09

2 1E-
Measured permeability (cm/sec)
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Y = 1.003016895 * X & '
R? = 0.999931 P
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v
e
e
Ve
e
,/
m
ol |
o
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Ve

1E-09

1E-08 1E-07
Measured Permeability (cm/sec)

1E-06
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J¥AU macro-pores (VUIANINNT1 0.075 wa) [19], [24] wena N
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