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Abstract

This article investigates the theoretical approaches for

calculating non-linear  one-dimensional  consolidation
settlement in both normally consolidated and overconsolidated
clay. In this study, for normally consolidated clay, the effects of
different equations are compared, including the traditional linear
equation, a curved function, and the AJOP (Arc Joint via
Optimum Parameters) equation, which combines a curved
segment followed by a linear segment in a single formulation.

For overconsolidated clay, the applicability of the AJOP

equation is evaluated alongside a newly developed unloading-
reloading equation and compared with the conventional linear
method. The findings reveal that the linear function tends to
overestimate settlement when the initial stress or depth is low,
whereas the curved function overestimates settlement at
greater depths or higher initial stress levels. However, the curved
function exhibits lower error compared to the linear function.
The AJOP approach effectively reduces errors across both
shallow and deep layers. Additionally, for overconsolidated clay,
the settlement predictions obtained from the conventional and
newly proposed methods are found to be closely aligned.
Therefore, the AJOP-based method proves to be an effective
tool for accurately estimating the consolidation settlement of

clayey soils.
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dm¥unnee Unloading 91naun s 8 agAiutas 4’ uag k' &

AUNTNA 22-23 MUFIHU

h' =logo’ —2Ck, (22)

new

(logﬁ’ - N2

Fnew

4C

k' = (23)
1089 O gpew  HAY €0 HIUANNIAULALS RS IEIUT DI
9A Unloading nsid@m$uns Unloading a1 C';, h'; uwaz k',

Mnalaanaunsiiudnedu

3. NSTUIUMIATUIUNTNIAGIAINNTIAAIABUIUUY
2 aa
VilediA

masuelagtadmIuNMIAUIUNITIAMAINNTERMAIEU

P
Yo

awnsaagulassi:

1. Uiudeyameuledindulindadu veLlngldaunis AJOP
(@uN1S 6) Wemmsiwes (I, R, o uwazb

2. MRUANISIEWOINISILUAEIMS UL Unloading (C, A
waz k) uazaas Reloading (W) auannis 8 waz 18

3. wsbuiwardmuaanudusuiy o), wavaudy
gavne o ﬁaﬁmr‘iaﬂaw.l,m'azsﬁgu

4. g msudu OC:

'

P
8n51dUYeI1N9A Unloading (eg)

4.1) Mmwamiuduluedngan o, = OCRa ez
4.2) fmuansiwes (C', k' waz k') an (C, h uae
k) dmn3u Unloadinguosusiazi
4.3) FMuNdnIduYesiieesanuAusuiy o),
Fairdusnsdnmorinaigauduresnszuiums
Reloading (o' ,,)
4.4) mwumnsdwes (C'y, k' waz k') dmsums
Reloading vesustazdu
5 AnamsiUBsuulasisdntening (Ae):
5.1) fiuwntles NC Tdauns 7

5.2) Auwidlen OC Tauns 19-21

o ) ' 1) Ae;
6. ATUIUATNTARIVDILARETY p, = H;
N L I+eg

7. dwammiasisw p=J1, (o)
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4. fRENEINTUNMTNIUIENITNIAAIIINAITIARIAY
U uuniledia

- a a A o ' I~ Yo '

WauanUszansmuvesaunisiidnauelnl axlinslddegig
msmwmmsngainnmssadmeth (p) lunsdivesgrusingy
Andewiudn (Strip footing) Tuguit 10 Nldiulassasnuulneily
= P = & o %
Fowmenuning 0.6-2 wes lunsfnwidenldvuinniieg 2 wes

Y a A da & , & a ¢
waztuRumrieaniinnunuvioun 12 was Tuduinmsiesziay
wistuAueandutuasyin o fuduay 1 wes

AoUNITIATIZA Mfwesvesduiildnuidaausaiuisanian
19ngui 9 wagmmsilwesilianuanisnaaesluios fURNS
fannsed 1 agdvniiwesiuiulvidenadesiuranisnaaes dmsu
Aumieansnanlunisiwsizinumidersndineuiund wasiu
wilgadadameuininndtund lagaiuaunisgniiunldlunis
A1 nsalvean1soadaAnewUnd tawn LF, CF way AJOP
wenanillidunndn Audsnardluguil 9 fingRnssudu Hysteresis
wuuldananms (¥ > 0) usididulds Reloading ndululndgmaisusiu
YaudulAe Unloading uu VCL vin1sidu Hysteresisuuuauunng

LYY

(¥ = 0) warludrnvesnssadmetiuinnnundtalunisfnwenil

a

=~ L4 ad ° d‘ a 1 o a
denldaunis AJOP wardsfdaueiifianuusiugiuazesuie
NYANTINVDIAUTIARNARBILATIAEAUN Al BB UAUTEALAY
(@] ‘V’Jlaa‘.‘lﬂwﬁﬂ"li‘llﬂﬁa‘i

—unsWaunsidnEue
25

L5

Void ratio, e

0.5

10 1000

100
Effective stress, log (a',)

JUN 10 Wunsmaunisihawailieuiieuiunansaaesnsdname

Wiluresuiinns: Aumilergeunsuvm

PN a < a &y o
A13799 1 aqﬂwwsmLmai‘uaamuwlmmﬂmsﬂsummﬂwamsmaaﬂu

WesufuRnislugun 9

wAnesresRumidsafldannanImaasmgluL 1 JR

umssamaeth (veL) 1éu Unloading-Reloading

r a R 0 C h k 14

2.54 0.7 59 0.019 4.32 3.51 1.68 0.068

q = 36 kN/m?

WA v ¥ v ¥ v v v 4

»l
»

ANUAUWARZYY 1 LUAT

H=12M

Yeu = 1I9KN/m?2 —
= 981 kN/m? —

Ywater

le
¢

3UR 11 grusnuuiumdeaildlunisdm
NINIAFIANNNTERMAEUE: FUAUTEIANIIVULYINAY
Settlement (m.)

0.00 0.10 0.20 0.30
A

*— aun3 Linear
Function, (LF)

Depth (m.)
2]

* quns (Arc Joint via

Optimum Parameters,
AJOP)

= quns (Curved
functions, CF)

10

12

1 \4

UM 12 WiguilguAn1sngadiianudnene o nnsdadmmeinvesiy

willgansunmgadimeuiundiiz LF, CF wag AJOP [22]

a ~ a ' v o o S a & o
A1999N 2 L‘UiEJ‘ULVIEJ‘UF‘Y]ﬂ’]i‘l/liﬁ@l'é’e]ﬂGﬂﬂ’]ﬂu’]i’m‘ﬂ@ﬂﬂuﬂmuﬂ’méﬂLWW

SashmethunAlng 1433 LF, CF uay AIOP (g = 36kN/m?)

nansmwIuNIMIafsasimetund (neudsdunui 9 fu)

LF CF AJOP

(@un3i 3) (@un1s7 4) (@un157 5)

1.630 LunT 0.887 Lun3 0.677 Lun3

#9197 2 uanwmamsuINNIMIRFvesAumdeasnfn e
Unfinui Baadu LF Tidmgasgeninas AJOP Aeutnsnndnis
CF fifngenin AJOP Wintes lesmniduldssranma@nssunis
n3afasafmedléF nddumsdudisannudues q (Ui
AU uduT seduawEnldunaniafy) dunaldan
e-log o', Tuguil 9

wonani iuiindaneimednsan CF uag AJOP 903U 11
Anangadafirlndifestulussduaudniy wiidenudnidu
wntu CF Wannselidnidudunsuudy e - log o' vl
Ansmgadiiganin AJOP uay LF luvaifeniy LF iWemnandud
Anfiuinnduaansalfiduiioguu e - log o' lamileuiu AJOP
ag9lsimuaziiulddnaunis AJOP anunsalihueananduls
ol NIBsTEFUMIAULA A TuTInMIWTeULTis
ﬁg&amammﬂugﬂﬁ 1 UAEE@NNTIAMUINKANTTNIAMUUUDARIANY

dhnnnuaR (OC) :naEuNTs AJOP saufugumsntiaued1nsu
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UUS

nsdl OC wuvanunswazliauuns Inedrnsngaduviaiu 0.199
s

5. aguna

msﬁﬂmﬁmzLﬁuﬂ'mumuehsuaqmsﬁwmmmsmmﬁumuﬁm
fmethvesiumielaenSouiisumsiuin 3 38 Ao 1) auns
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