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ABSTRACT

Khon Kaen loess is a wind-blown deposit, which is a cause of loose structure and is mainly classified
as silty sand (SM) or clayey sand (SC). The Bearing capacity of Khon Kaen loess is very high in dry conditions
but is low under wet conditions. Moreover, Khon Kaen loess collapsed under wetting conditions. Soil has
to stand under the loading and not be excessive of settlement according to standards to design the
foundation. The stress bulb must be known to estimate soil settlement under the foundation. Therefore,
this research investigated the increasing stress with the depth of compacted Khon Kaen loess under wet
and dry conditions in the laboratory. Then the results from the laboratory were compared with finite
elements to estimate the settlement of Khon Kaen loess under the foundation. The physical modeling was
studied according to a plate bearing test and used earth cell pressure to measure the stress distribution
under the foundation. The test result found that the stress under the foundation varied with the applied
load. Moreover, there was no failure under dry compacted Khon Kaen loess after applying the maximum
designed pressure (196.2 kPa). However, wet Khon Kaen loess failed at a pressure of 110.36 kPa. The stress
bulb of wet and dry Khon Kaen loess showed that the stress was distributed in wet rather than dry
conditions. Besides, the result of physical modeling did not get along with the 2 to 1 stress distribution
theory. There is still a significant discrepancy with the theory because the soil properties in the test do not
match the assumptions of the theory. However, the analysis from the finite element (Plaxis 2D program)
using variable values from the study of the relationship between matric suction, degree of saturation, and
the shear strength of Khon Kaen loess soil found that the results were similar to the physical modeling.
Hence, the settlement of Khon Kaen loess can be estimated using the finite element with the proper shear

strength parameters.
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Sample Matric Suction  Cohesion Intercept ¢’ (0} o°
No. (kPa) (kPa) (degree) (degree) (degree)
1 0 0 27.32 - 27.32
2 10 4.10 - 28.78 22.31
3 50 16.16 - 30.63 16.78
4 100 28.28 - 31.52 13.62

(Chatchawan, 2019)
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Wisufisuanuutugrveamsasdotamanudulusuiisdunismegeuiildnge Ottawa wazldldnsie Ottawa
wuilaalgannnsnegeuldnse Ottawa fanuwiudwnndusnniieIsudisufuuuusiasann 91nnans
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ussniinsg¥i WeSsuifisuiunsiiemeilimanuuuis wuhmmangadiidatunnmsinsgiuuudendan
wnnd fesanfimssnmssduivhlifuegluanmduidethuasUinuartulufudamnnitlusuuuis 39

TumsiieseilunanuuileniiAnn1snadmmun 7.68 aduns

A151971 3 NANISVAABUNISNTLINYAINHLAULUULIAS

FTAUAMNANIINRIAY (.) AUTY USunaunanadi (%)
0.0 0.98 8.19
0.1 0.43 8.74
0.2 0.86 9.42
0.3 0.55 9.79

0.4 0.42 10.56
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Gl']i']\‘i‘ﬁ 4 NaN1TVAABUNITNILANEAUAWLUULTEN
FTAUAIUANINAIAY (U.) AT USaunuiy (%)
0.0 1.02 11.58
0.1 0.76 10.56
0.2 0.87 11.09
0.3 0.62 10.15
0.4 0.55 10.56
A5197 5 @mamﬂammﬁuawaumﬁumimaau (Saengthongthip, 2019)
AMENUR A AMENURA A
Liquid Limit (LL), % 16.5 Optimum Moisture Content (OMC), % 7.22
Plastic Limit (PL), % NA Maximum Dry Density, ¢/cm? 2.12
Plasticity Index (PI), % NP % Passing Sievettd, % 100
Specific Gravity 2.65 % Passing Sieve#200, % 45
Usznnuaenu (USCS) SM
ans9ft 6 ApnudulusRudarseduaEnInfAulunsagey
Load Stress Total Stress (kPa)
(kN) (kPa) Under footing 0.5B 1B 1.5B 2B
Position El B El B El
Type Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet
1.47 36.79 36.24 36.04 26.06 30.35 22.07 26.97 13.84 21.84 19.62 2207
294 73.58 73.02 73.98 48.54 56.12 56.41 63.76 3376 4999 3678 49.6
4.41 110.36 11091 111.06 85.56 92.28 85.83 88.29  56.60  66.35 49.60 61.31
5.89 147.15 147.25 147.8 104.66 110.19 120.17 12508 7787 8839 64.02 76.03
7.36 183.94 182.8 184.63 136.38 141.08 158.40 16186 99.25 116.11 78.48 1079
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A15199 7 Aannsiiaszilaglalusunsu Plaxis 2D vesiiegnsnuluaninuiis

Load  Stress Total Stress (kPa)

N)  (kPa) e footing 0.5B 18 1.58 2B
Position El B El B El
Type Model Plaxis Model Plaxis Model Plaxis Model Plaxis Model Plaxis

1.47 36.79 36.24 3557  26.06 26.68 2207 2223 1384 1778 19.62 22
294 73.58 73.02 70 48.54 50.84 56.41 55 33.76 a5 36.78 35
441 11036 11091 110 85.56 83.72 85.83 85 56.60 60 49.60 45
589 147.15 14725 145 104.66 10095 120.17 120 77.87 75 64.02 63

736 18394 1822 182 136.38 141.64 158.40 159 99.25 107 78.48 71

A15197 8 ANANNTIATIEIlaglElUSWASY Plaxis 2D vaesagsnuluaniwlen

Load  Stress Total Stress (kPa)

N)  (kPa)  ynder footing 0.5B 18 1.58 28
Position El B El B El
Type Model Plaxis Model Plaxis Model Plaxis Model Plaxis Model Plaxis

1.47  36.79  36.04 35 30.53 30 26.97 28 21.84 25 22.07 20
294 7358 7398 75 56.12 65 63.76 60 49.99 50 49.6 45
441 11036 111.06 110 92.28 90 88.29 85 66.35 70 61.31 60
589 147.15 1478 150 110.19 105 125.08 120 88.39 80 76.03 75

736 18394 184.63 1834 141.08 107.23 161.86 15298 116.11 9198 107.9 100
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2NN 3 NNFIBLINITUNALLDUARUANBU

Tnewe5ed Los Angeles

2 4 A NAIRENNSRANAUNULN 20N 5 ANn1SEARe EPC imudn

0.1 uag 0.3 WASIINHIAU

] a d oA o« = 1 a
ANV 6 NMNNITANENLATBNND Earth Pressure Cell AN 7 NITNAFDUNIANUNUNLUUYDINY

PAUAN 0.01, 0.2 waz 0.4 LWATINNRIAY
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P = a & A o«
AN 10 51888L8ANTHRARNLATNND

P = a & oA o«
AN 11 519a2LYANTRARILATDNND

Earth Pressure Cell Earth Pressure Cell

Applied load (kef)
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—e—EPC 4 (underfooting)

—«EPC 2 (0.5B)

——EPC 1 (2B)

y =-2.06x+ 16803

y = -1/882x+ 16167

y = -4.2063x + 34780

7700 7750 7800 7850 7900 7950 8000 8050 8100 8150 8200 8250 8300 8350 8400 8450 8500 8550 8600

EPC Reading (V)

A 12 NLEAINNSEBULBUYDLATBAD Earth Pressure Cell
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200

—e—under footing
180

=058
160
-8B

1.58

120 —=—28B

100

Stress Reading (kPa)

[} 20 40 60 a0 100 120 140 160 180 200

Applied Stress (kPa)

AN 13 NANNSNAFBUNITNTEINYAINUAULUULIA
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200

180 —s—under footing
——0.58

160

—-B

140

120

100

80

Stress Reading (kPa)

60

40

20

0 20 40 60 80 100 120 140 160 180 200
Applied Stress (kPa)

AW 14 HaNSNAABUNITNTTINYANULAULUULT N

Applied Stress (kPa)

[} 20 40 &0 80 100 120 140 160 180 200

Failure

Vertical settlement (mm.)
o

AN 15 Auduiusszninenimgediumanudulukwinslunmageusuulen
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