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Abstract

This paper presents the consolidation settlement of strip footing resting on silty soil analyzed by finite
element method with the Modified Cam Clay (MCC) soil model. The study was divided into 2 steps: 1) the
laboratory tests, and 2) finite element analyses. Soil samples were selected from depth of 1.5 m, 2.5 m and
3.5 m in Kalasin province were then tested in laboratory. In the finite element analyses, loading was set in
vertical direction without eccentricity. The magnitude of load was controlled by Safety Factor valued not less
than 2.0. The results show that the soil was classified as SM-SC (USCS system). The resulting consolidation
settlement was shown in tables for footing width of 0.2-15.0 m and loading of 1.0-10.0 tm”. Two examples
utilizing settlement from the tables i.e., the construction of wall and road embankment were demonstrated. In

both cases, loading was considered strip-type and the settlement can be quickly obtained.
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Figure 1 Damage of brick wall constructed on

silty soil (a) building wall crack (b) width of the crack
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Figure 2 Soil Map in Northeast Thailand: taken
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/asia/images/maps/download/th2004_2so0.jpg



MIaTInemaasuasinalulad urinenssumiansay

349 MY ATIMINMANENRBNME TN AN 9

mﬁminﬁmiﬂgm‘ﬁLﬁaamﬂmié'@ﬁqmﬂ
iwasduwinlasrialusmunsarinldlasendoaunis
nInTaaIzanaimfi Tasdnaesdnlisuinnin
waztianssamaasinluumfefiansdoinie 1

aa & 4

AALVNw mwudﬂﬁ@hmiﬂg@ﬁaﬁﬁmma@lﬁ'm R
Faru1nninaniduase agralsnauginsdnig
AeneAiBsaiaadnnanaIdnaansninaasdyw la
N3 1 96 2 38 uaz 3 @ wazlianuazdaaLazaNY
' A a X a & o A A %
Wudataundu nnigssiasingdntuvedsdnle
a 1
ani

s puAT W e AL und 1 dun13In AT
o aa & A o A A Aaa
ALaTITNHI Narw1InlTiduiaSesienida

a & Aa o

mmmmmgolummLm'lwﬂruuwmwamw"l@

' a va & AaA
Wuad19d lassrunsaldiinnzidynindana
ﬁﬁ‘wfauﬁagﬂi'lwaaﬁuua:ﬁ’mﬁfﬂﬁmm:ﬁﬂ@ﬁﬂu

A, . X

2819@ LT [6-9] LLﬂ:ﬁﬂ’]iﬂizﬂqﬂﬂﬂ‘ﬁu’m‘llulunﬂ'5]
§211893dn330 8819 lsAaNgsllingindne
NNIANBINITEAAIAUINVDIAUANRAU BT T UL
W ludiefundnlduuusiaasfunugs

wUUINRaIAnNEAIDLTINAUTS T U TN
ludiafiuud 111 1)  wuusraesfuuuudaiadn

(Linear Isotropic Elastic Model) 2) LWUUINADIABULUL

Elastic-Perfectly  Plastic LT Mohr-Coulomb,
Tressca, Von-Mises 3) WUUTIRDIAULULY
Elastroplastic ~ Model Laz 4) LUUINNDIABULLY

Critical State Soil Model LT LUUT188I@% Modified
Cam Clay (MCC), Wuu31883a1% MIT-E3 LAz was
WUUSR09a%  MIT-S1 1w LuUsIaaeninane
ma’wf’fﬁmwugnéfaaLLsJus‘HLuﬂﬁai’waquﬁﬂsmﬁu
AUANENITH Bnrisdanusutouuazanuenlunns
iUl Auandsinaas Seuainuuusiaosan
Modified Cam Clay azwafltaiFoatjiing [11] atnils
AAY WUUI1ae9@n Modified Cam Clay Niaa
wianzaunanzadslunsildldienzinmmsada
i 1) idukuusiaesisasingfinssnesduia
wqﬁmﬁumﬂﬁﬂgﬂﬂ%LLuuﬁuéﬁVL@T uazlaiAuaale 2)
nsuusisesauiltniiousslssanins vildsw
itﬁme:ﬁLLsm”uf:ﬂuTwsaﬁumugj"lﬂ"l,ei’ 3) daw
sugaulumzinlulslisnnsin windieafsnuai

lgluuuydraasanursani ldannisnaassnsoaas
anuin (Consolidation  Test) luwasufiiansld &
NWITHINWIUNNAL N IELU LS a98 1 Modified
Cam Clay liszgndls [12-15]

azminlddn Gunmoudensadusunouidndn
fifarrudrdguinlunisdesasrslunia
ariusandeanitovadlng snsesiioussians
ﬂ;@ﬁ'ﬂﬁaamﬂmﬁ'@ﬁqmﬂﬁﬂﬁ'amﬁay; NANY
3Lﬂﬂzﬁmiﬂ;@ﬁn’mmié'@ﬁamﬂﬁwmaaﬁuau%au
Afanuindaiadedenudasmslunuiasie

NwIsoit NIANHINMINIAAITITIHIIN
AWUUULDUEN ARaa sunTwanaunay Taald
sufovitinludiefinudrunuuuudiaesanu
Modified Cam Clay WagtLEBaNANITILATIZRANT
nyna Lilugd LUUATLNenNEzaan w1 TN AN
mngaea lwlsluom

aa
A5n1sANB

éﬁadwﬁuawauLmuvl,&igniumu 37UIIY

ﬁ]'lﬂﬁ”]%%%ﬂx‘]fld ‘ﬁﬂﬁ 2 GIURLINWITUDY BN

6 o '

ARG IRIANTWRUT mmumqmﬁué’aaﬂnuam

q

Tu Figure 3

qassil ~—
Qe ANAUAT)

NUBNIGI] P
e oulh Qwﬁu%l‘qnﬂ A RE]

L

[ WNAETATN Tans
Tegil kot

P o
;_‘3‘3!“'351

[ TuRT
ATAZN S,

P

[ q3uns

° 1 S o
® AN UINQUINVAIDYN

Figure 3 Location of soil sampling
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Surface of Modified Cam Clay Model
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analysis
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Table 1: Consolidation parameter of Silty Soil

Depth| e, |OCR| Cc Cs | o, | ¢

(m) * *k

1.5 | 054 | 597|014 | 033 | 26 | 1.62
25 (0571419012 ] 039 | 45 | 1.61
3.5 [ 051]|267 (014|069 | 6.5 | 1.57

Note: * t/m2

-4 2 .
** x10 cm /min.
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amﬁm_lmﬂﬁ‘am”@m'lwﬁuf‘ﬁ'i:ﬁumwﬁn@ho6]
W'mﬁwla%ﬁi‘hLﬂuﬁaalﬂumﬁme:ﬁmiﬂgmﬁ
ldun §aEINT093195NFUANTITNTE (Initial
void ratio, &) feaTFIRMIILIMInluedade
ﬂyﬁ]ﬁgﬂlu (Overconsolidation ~ Ratio, OCR)  @n
§ulszAnSnIsasa (Compression index, Cc) fn
fulszANTN3Aua) (Swelling index, Cs) WiAEL53
UszAnBuaisudu (Effective Overburden pressure,
o',) Uae MsudszEnimIsasaanaih (c,)

NA5197 1 asduindannudnanndu u
azilen OCR wonas wadgnsuen sulszdnimida
1 (Cc) Tanlnaifineriuns 3 auan draudszant
nsAuda (Cs) darunduiiannudnuinin ¢
fulszAnsnnssaaangtin (c) fenlnaaneriuns
FUANNAN HENINT AvsuTIUTEEnTHATIan
fianuineng ginduuuuEaduaaniaan

HANMIIATIZRNNINTAGITIIUTINUALENT
ffawnte B Haurinn 0.2-15.0 a3 uaz
ninnIzindagunn q Saaaud 1-10 awa’
FEAUNMISARINENA  (U) AL 100% aouaadlu
Table 2 - Table 3

Table 2: Consolidation settlement of strip footing

for load valued between 1-5 t/m2

B | Consolidation Settlement (cm)
(m|a=1 | g=2 |g=3 |q=4 |q=5
h h? h? h h
0.2 | 47 9.2 135 | 176 | 21.6
05|76 145 | 21.0 | 27.0 | 326
1.0 | 112 | 211 | 30.0 | 38.1 | 455
1.5 129 | 241 | 339 | 427 |507
20 | 141 | 26.0 | 364 | 456 | 53.9
25 |149 | 273 | 381 | 476 | 56.2
50| 16.1 | 29.2 | 40.1 | 49.7 | 58.1
75 | 17.0 | 305 | 418 | 516 | 60.2
10. 174 | 312 | 427 | 526 | 614

17.7 | 316 | 432 | 532 |619
12. | 179 | 32.0 | 43.7 | 53.7 | 62.5
15.

Table 3: Consolidation settlement of strip footing

for load valued between 6-10 t/m2

B | Consolidation Settlement (cm)
(m)|a=6 | q=7 |qg=8 |q=9 |g=10
h Ym” h’ tm” h’

0.2 | 254 | 29.1 | 32.7 | 36.1 | 39.5
0.5 | 37.9 | 42.9 47.6 52.2 56.5
1.0 | 52.4 58.8 64.8 70.5 75.8
1.5 | 58.0 64.8 71.2 77.0 | 82.7
2.0 | 61.5 68.6 75.1 81.2 87.0
2.5 | 64.0 711 77.8 84.0 89.0
5.0 | 65.7 72.7 79.1 85.1 90.6
7.5 | 68.0 75.1 81.6 87.6 | 93.3
10. | 69.2 76.3 82.9 89.0 | 94.6

69.8 77.0 83.6 89.7 | 954
12. | 70.5 77.7 84.3 90.4 | 96.1
15.
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Figure 6 Strip footing from brick wall (a) 3-D
brick wall (b) Plane strain simulation of brick wall (c)

strip footing with surcharge q
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Figure 7 Road embankment (a) 3-D road
embankment (b) Plane strain simulation of

embankment (c) strip footing with surcharge q
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