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Testing for Hydraulic Conductivity of Mae Moh Expansive Soil
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Abstract

The value of hydraulic conductivity (k) is an important
parameter for expansive soils. It can be used for estimating the
heaving time of soil surfaces and buildings constructed on
expansive soils. The value can also be used to design perimeters
or distances between drilled holes for injection of some
substances used for reducing the swell potential of the soils.
This article presents results of hydraulic conductivity tested both
in a laboratory and in situ on expansive soil in Mae Moh District,

Lampang Province. The results showed that the laboratory value

was 4.49E-08 cm/s and the in-situ value was 6.29E-05 cm/s. In
addition, a simulation of water seepage through expansive soil
from a water reservoir to a damaged building sitting on
expansive soil was conducted. The simulation demonstrated
that the estimated time after the reservoir was built until the

damage occurred to the building was close to the actual time.

Keywords: Expansive Soil, Hydraulic Conductivity, Seepage

through Expansive Soil
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Gravelly 10-50
Medium sand 1-5
Sandy loam, fine sand 1-3
Loam, Clay loam 0.5-2
Very fine sandy loam 0.2-0.5
Clay loam, clay 0.002-0.2
Dense clay <0.002
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(The Hydraulic conductivity laboratory method, k)
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(Hydraulic conductivity filed method, k)
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HYDRAULIC CONDUCTIVITY
DETERMINATION METHODS

LABORATORY METHODS (SOIL SAMPLES) |

- Constant head
- Falling head

CORRELATION METHOD

- Poresize distribution
- Grain size distribution
- Soil texture

- Soil mapping unit

FIELD METHODS
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Hydraulic conductivity k (mm/sec)
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3.1.1 Ussilumauaudaauuindilud osdulagly

1
i(t) =Stz + At ) . .
1 Qmauﬁ'ﬁmqmamwimm ANMAIIAAAINLAT (Liquid limit), Awil
v(t) =(1/2)St™2+ A (10

Asilunanadin (Plastic index), Suiivaensunsa (Swell index)
way
Y = P1(x¥?) + P2(X) (11)
o
i(t),Y Ao AnsBuazan
v(t) fo Anududuresnisdu
S, P1 fie sudsvesmsgadu

o a £ = | o a £ { {
A, P2 famdudseansveen1stunsemdudssa@nsnisndaun

maaﬂfw(k) 4w o~ do o o o
SUN 15 A9819AUNUNNNAARUATLNITUINGD
X f9 1 ?
2.3.3 mywduiusvesnidisyansnnadouivesiuay 3.1.2 mAndusydnd mandeuivenilufesufifing
Munile (Relationships for hydraulic conductivity, k - Cohesive 10873 falling head
Soils)
mmLuJithaumm/|qwfjLLazmswmaaﬁaﬁﬂaaTwmﬂ
Usgmsldinasdunisideavuanngues Darcy anulaivindumes
dasinennelumiaiy msmaArdudszandnnsiedouiivenilufiu
wifleafu Mersi and Olson(5] ¥t idueaunisidunsiuaninan
WUSIENI19a0N13ANTYBIAT k LAaEaBNI3TuU0IAT e (FRT1dIu

Unnsdesinluinadiu (void ratio)) fauanslugun 14

U 16 sheghagunsallunsmaaeuwnen k 1ag3s falling head
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3.1.3 madulsednsnisiadeuiiaesuluauinlagid 4.3 pidlsyansnisindeuiivesluauiu (The Hydraulic
Inverse auger-hole conductivity field, k) lng/35 Inverse auger-hole

namsnadeUMNNAULINsTuTinnauarsERuThianasan
YY) ty,t, UAY Yy,Y, AuIaNaNnTsT 8 Tudreduiien
Wiy 6.29 E-05 cm/s

anwanmadevluded 4.2 uazdeil 4.3 Ardudszansms
\AeuvehH ARy (Hydraulic conductivity ,k) Thusidnsnafiu
waﬁ’qagiuﬂf’mﬂ'wﬁuﬂss§w§ﬂw3mﬁlauﬁmam}mwumaﬁummﬁu

witlen

4.4 n5UsTanasEeLIa 1 ATy 9 InuavI9us991A 757

e , .
v 2 \ W iz A3 %
U 17 nsesiansdusiuveniilags Inversed Auger-hole ey
PnAFUUsEANT Nsed euiiveaifildannnisnaasuluauiy
3.2 YouLRNIUITE (Hydraulic conductivity ,k) @ 1N 18U 6.29E-05 cm/s U111

) - ) D - “ , o < S A a S a0 o
321 ﬂuﬁl‘lﬂuﬂ?iﬂﬂﬂ%ﬁ@%?ﬂ']ﬁllﬂi%ﬁ‘ﬂﬁﬂ']itﬂaﬁ]uﬁ mmmmmmLﬁulwa%admmmumaﬂumuammw 3 UANIAY

P . o . M Zcwele o A a P '
99311 () awduAudtainaniuiluus navedsdlsinwiany 203806 cm/s wldwevnassnm 15 U 8 weu ihlvaruina

Svidngu fuludsonmsluszane 25 wns nuildannninsseaaiues

. . o o oda o et - da X aaw
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(k) Tugunuazyinisnaaesvluus i uive sl Wi g ssuzaUszanal 3-6 Unaanniueingnasneuy
Fandnanung

5. djdwa
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INNANIINAFDUNIANFUUTEENT N5AE ouRveIHLIaRY

P2
wa &

4.1 QIFNUANUG WYL IMATEY (Hydraulic conductivity k) fildaniesfjiRuasaiilaanluauiy
. . A e T VP
et 3 auauTRfugeRuimadey agdedtufiawandniuneaunlsuidiegymduUsyanseiu
Soil properties Test value willen Wethaldnauuienanluduamszezafiuhduly
Liquid limit (%) 61.24 Frora1snuinszeganlunstufeeiastuunnaiuninseegnand
Plastic limit (%) 1537 o ssudiannudemetisuatadumszildldedeuiisuluds
ici [*) & a g a & @ a £ { {
Plastic index (%) 4587 JuiuAidnvausduiumdeinmuasazardudsednsnisindaud
Swell index (%) 50-75 ¥ a . . v v & o«
¥09UHUIIaAY (Hydraulic conductivity k) Ailsarnauintulu

o . e vnunuiduredsiliudungbilduinueasiifinaudene
fegafumhunldlunsmaaeuiidnuuziduiumieidivies

) Tudadiu
Uszunn CH Swunanuanunsatunisveedilesiumunnaud@ly
97 1 wuhaAuiianuansalunsveneiigs
4.2 mrdssavsmnadeuivoshluiesufuing
(Hydraulic conductivity laboratory method, k) 1ag35 falling
head
namsvasouTilsanviesuiRnsilawindu 4.49E-08 cm/s
Fauandlunad 4
519t 4 A Hydraulic Conductivity, k lufinmsivadaannifuduiiu
Standpipe svozihanasly Vnasthiilva
Readings standpipe, t qquﬁﬁﬂ NIUAINAADY KT Viscosity K20 k20wndy
At | hiem) | h2(em) il i (Degree Q) (co) (cm/s) Ratio (cm/s) (cm/s)
1 95.5 95.0 128 16 234 0.104 4.34E-08 9.23E-01 4.00E-08
2 95.0 94.5 110 57 23.2 0.104 5.04E-08 9.27E-01 4.67E-08 4.49E-08
3 94.5 94.0 108 54 231 0.104 5.16E-08 9.29E-01 4.80E-08
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