- £ o a o &
ﬂWi?lﬂiﬂ:“lﬁﬂﬂinWﬂuﬁ¥ﬂ15ﬂ1ﬂﬂ3lun13ﬂ?ﬂﬁaﬂﬂdﬂ1uWQﬂUﬂau

[
wituiunay

ﬂUEJ’J’VIEWl‘iWEJ’]ﬂ'ﬁ
QW’]@Nﬂ‘JﬂJ UA1INYAY

DWHﬁuwuﬁuLﬁuﬁQUHudﬂBQﬂWiﬁﬂﬂ1ﬂ1uﬂﬂﬂﬁﬂiﬂimm1lﬂlﬂiiuﬂﬂﬁﬂiMWWUN%ﬂ
AMA91d N TSN TEEN
v ar ¢ = U
VOSARIMENAY AWIBIN TUNW MBI

Wei.2529

ISBN 974-566-290-92

013359 |
- 118\ 95400



STABILITY ANALYSIS AND SETTLEMENT PREDICTION

OF BREAKWATER ON SOFT CLAY

_H
AutIngninens
VAN IUMIINAIAY....

A Thes!s Submitted in Partial Fu

for the Degree of Master of Engineering
Department of Civil Engineering
Graduate School
Chulalongkorn University

1986



u”q - ‘ < € 4 o °
WItE MYTUNWUT ﬂ131Lﬂ31$Hlﬁﬂﬂ?ﬂﬂ“ﬂﬂ3ﬂ17ﬂ1ﬂﬂ3lUﬂﬂiﬂqﬂﬂQﬂﬂQﬂWuﬂi

v 4 ¥
nUARULUTIUAYA AU
1ag uTHAydA  3Anu
AR I mssulasn
(d'-! ¢ - u(q
81915 PMUINED A18a312158 A3.AL50  A1I0ds

w s o o ‘ = s yun = (u: ! 4'
vasammenat QﬂﬂﬂdﬂﬁmMW73WHﬂﬂH ﬂgﬁﬁqﬂﬂU3ﬂﬂ1UWuﬁﬂUUHLﬁuﬁiuﬁuﬂﬂﬂﬁﬂﬂi

fnpmnamangasySqgnamninda

ooc---on..- l.'l.'l..'l.'.‘.‘....l.l....l

(saqﬂﬂamswa1iﬂ ﬂs.ﬁiﬂ% WABYAS)

.3
(9] - ={ Y
iﬂH?ﬂW51UWTWMUQiﬂiﬂmUﬂN1H1ﬂ1ﬂ1?

i s

= w o o v e o LY
ﬂﬂﬁﬁiWﬂﬂﬂiuﬂUiﬂH1ﬂ131Uﬂ1u“u0ﬂNUﬂumﬁﬂ3WH1ﬁﬂ

< - 4
ANEN T SUN TRV M IUNUS

......ﬁieﬁa NT?T(?................Hivﬁ1uﬂiiuﬂ1i
@i

(nﬂaﬂﬁﬂﬁﬂswqwiﬂ AT AU aaﬂanum)

TR S T e eSS
(ﬁ1ﬁﬂi1qwsg A3.fLIn T1%0AT)
Apaﬂ A i
USRS g it ~s N o BENRER C T 1 B 1

¢
(iaqﬂﬂﬂmiwa1iﬂ DI.UTEN  LOAMIYI)

..... .4@19???77???????.........nﬁsunﬂi

LY R ]

(ﬂﬂaﬂﬂwﬁw31Q1iﬂ a3 .13 ﬁuulﬂimnﬂ)

Q( L e ) . ¢ - u
NUENHUD VAR MBI ?ﬂ1ﬂ§ﬂ3ﬂﬂﬂ11ﬂﬂ1%ﬂ



uya - ¢ L) {cl o
WU MEUTUNUT ﬂ151iﬂi?tﬁlﬁﬂﬂiﬂﬂwuﬁzﬂﬂiﬂ1ﬂﬂtLUﬂﬂiWiﬂﬂ?ﬂﬂQ

' v [

M w 4 )
NHWINUAAUUUINAUD DY

atidn wbayla  3Anu
(4.4 ‘ L= u(q
BNAFENYI NN d18A519158 A5.ALIN A1Iueds
-~ =
AN NI THIYED
~dhasfinm 2528
¥
WANYD

(3

) qucyv <3 i «<| s [Y3
1unws1nﬂu1ﬂwﬁﬂ1iﬁn3ﬂnqﬂ@wﬁw14ﬂ1uLﬁnﬂsn1w uazn1iw§ﬂﬂ1ﬂaqnﬁuwanu

4 o s 4 a I o ] AN % o a 4 ¥
ARULLLTURAY T3l a3 901950980 5N a8 519 L HeUa Inun asn AL da s o el LUBIMATHUD

1 Ly [
Tuve Laus L edazea L aaasidnadaly st nudutgantudasnn s dnmuasahs e
v Y] ' W w o ' Y

e - o 8 s £ = o =]

wnaﬂwuﬁimawﬂwuaawu31UiL3muuuﬂuﬁuuurﬁuﬂhﬂuquﬂaaauautﬁuqﬂﬁSiﬂMWQﬂwuLﬁnHi
w [} ¥ I v

[7) (9 = o [T Y RN =
nﬂwuﬂzn13w§ﬂﬁawaqiﬂsaﬁiﬂqLﬂuaﬂﬁauwn HUUA 199 T UANHNL TUNT VWFRUN VAU LVLE D

[} v

Voo U 1 24
< a o 4 o °
Tatlun1sdAneil lnasavuegalutan 19 fnEa0 sqodaiAza s Autinu g luunasdy  uawieg

Y Vv v
W a v ° o o 3 < v
ﬂﬂQﬂmﬁNUﬂﬂﬂQﬂuuuﬂqwqﬂﬁiQﬂﬂﬁﬂﬂmﬂ1ﬂqﬂﬂ1ulﬂﬂﬂiﬂquﬂzﬂﬂiﬂiﬂﬂﬂﬂﬂﬂiﬂiﬁﬂiqﬁ

= ¢ y'd :’Jyoﬁﬂ o W W L] = =
ﬂ133lﬂthﬂﬂ@M1W1Qﬂ1uLﬁﬂﬂiﬂﬁﬂuuqﬂﬂWUQﬂQﬂWﬂﬂivuiﬁLQBHﬂBQﬂULMHH?

@ J v et

[} 2
o a v PRI Y & =,
aauﬂunuﬂagaqs1ﬂ1ﬁﬂ1nwaasuusq;aauﬂBQﬂuawnn1SWﬂﬁau Field Vane Shear

(] L7 L7 7
v v <

Tugurn 1IN 1515 TRMIAIMIAIT VU I L DAULLUBUL AT U UAIMAIN 1 TUTUUN AR
. k) L SR Y - - ¢
Bjerrum's Correction %qnaw1ﬂU5uunﬂ1uaa1ﬂuwn1LﬂuﬂagaﬁHW3un133Lﬂ51:ww10

) ] a v ¥ s

v 1 1 v
- o & o - . o v oa
ANLENEIN AR U ﬁau?unsmﬁuwu§1uwaganaa1thﬁuﬂuﬂumsWHﬂﬂlﬂﬂagaannnwsMﬂﬁau

1) ) 1 Y] ()

o d L]
STANDARD PENETRATION 1AHU%181A7 (N-valve) %lasinnisvadavauluduvsisuinn

YR
L 74 ] ad
Y5UuNANY  LUBIINKED Effective Overburden Pressure Tﬂﬂ?ﬁﬂWiﬂﬂQ Peck

L7} L I } 9 W ]
’ < o e w °
Hanson & Thornburn (1974) uaiﬂeuwﬂnwﬂsuunua}uuu1w1n1sﬂizuwmﬂﬂyutaﬂﬂw1u4
(l

1Y) [} 1] o
LT 4 & =
nﬁH1UﬂﬂﬁﬂuﬂuWi1HLWBqﬁLﬁuﬂa¥ﬂ1Hﬂ131Lﬂiﬁtﬂﬂﬂ1ﬂ

Y] ¢ 1Y Y] v v
o

TununisTLasendanisnganizaalassdsrain  lalgzayeasnnisuaday



<

ta 1Y) ]
° = w <]
Consolidation NWWWﬂﬂi?lﬂi13ﬁﬂ1ﬂu1ﬂﬁﬂdﬂ1iﬂ§ﬂﬂ0ﬂﬁﬂﬂﬁﬁdﬁ941ﬂiQﬁi141ﬂﬂuﬁq

v v

s o <
1ﬁﬂ151lﬂi1"ﬂﬂﬂﬂLBUQﬁﬂuwuﬁﬁu 1 iﬂ 183 Terzbghi , 15803 Skempton Ry

ad d4a = a (yu ! ;qq” <
Bierrum (1957) UWaLIsvquaatdan  Tunisiiasiovlaauiommudsus ainagulusy
& b o < 4 ,: W ¢ Y <
wuswuimiﬂsqﬁﬁqqmsqaﬂnqnaqqLuaaq1nuﬂnun1ﬂsaﬂs1q Touldvqunues  Grey(1936)

Fd 'U !I

N1W1ﬂ151Lﬂiﬂo“ﬂﬂﬂuﬁﬂﬂadﬂﬁﬁﬂiﬂﬂlﬂLﬂﬂHUWQ 3 Qﬁ

& ¥ v LI - ] v

. - =i °
AWMAAN 1T ILATVEANIAULHDE TN I uﬁﬂﬂTﬂﬂiﬂUﬁﬁﬂﬂﬂQ$W1ﬂ13ﬂﬂﬁiﬁﬁ

o vd;a é,u v > i “4. dlu
AAURINUATUYS L IULEA A 25 sdunigmanaaudngsainle  uaeamaa1sas @Al

ud.., ' dd.qg = W d. . (] ?} 0o U = dl
Hapanvan ua:wu0ﬁ1unﬁmﬂﬂuwuﬁwuuanﬁmxwuuanulﬁuﬂu a9 RSN IAIVBIAU L URHULUR
LY Zq s i y w vd
AINANBOZAAITUAY  DITILAGASVHE AU LED Y5 INAT5L 1 PITNN5UBY  Wedge Method
. - ¢ 4 Py Doy v v
NMITILATIEN Luﬂﬂﬂ1ﬂ%5ﬁ1m1iﬂﬂ1Muﬂ$3uﬂUﬂﬂQﬂﬁiﬂUﬂ1ﬂﬂﬂuﬁ14u1t%ﬂﬁﬂ&ﬂtﬁt1ﬂﬂﬂ

] ] ! o

LY w =i !
8518 maaaanemana 1t i lulan g

[T I v LI "4 v L1
o = . W ’ & & o <
UBNAMURY VSTV 195 I8 3290 TWHINUATUUNN VAL 1Y Geotextiles Sheet
v W W L A | ' } . L. 7]
o & w =y = < =
Y ludimugmniu ladansoasginuitisdassasdaamin - Tagdunsoiialoise 1-24
[T I Y .

g auaauan

o ‘a = v 1 & Qudy <
1Uﬂ15?lﬂﬁ13ﬂﬂﬁﬂuqﬂﬁﬂﬁﬂqu5ﬂﬂ?ﬂﬂiiﬂﬁﬂﬂiWQluaﬁqqﬂﬂqiiﬂﬂulﬁULWHQ
J ¥ v ¥

L
ﬁut“umuLmnuuﬂauaﬂwq g wiﬂlunwsdtﬂiﬂvnqqLﬂuﬂauaw1ﬂa1nn1$Wﬂaanﬂu1uwHQUQUﬂ

v s ¥ [ o

N5 LNIY %qa~ﬁ1u1593LﬂswuuiﬂLWHqLﬁuuu1w141unnsﬁnﬂwLwaaanuuuiunﬂinaainq
! u 41} tﬂl y uqd due = d [¥]
ﬂﬂ1ﬂ1ﬂﬁuu Tﬂﬂq1nmam1ﬂwu31LuaqawnﬂnﬁWﬂaaﬂuﬂuwugﬂu uguau ) luanunun
“ w 1 ' Y
ﬂquuﬂu1ﬂwaqnWiwiﬂﬁﬁmﬂqiﬂsqas103a1uuwnﬁh uﬂawalﬁﬂﬂﬁwwwﬂaﬂﬁunﬂiﬂuﬁHﬁaq
oot
Tﬂidﬁﬁﬁﬁﬂﬁauﬁﬂmuwiﬂnu umﬂﬂw1ﬂqnaﬁ1awaun1ﬂ1ﬂv1QTﬂﬂnﬂsu Geotextiles Sheet
A ' ¥ > Y1
Wuﬂuwuﬁﬂu aﬂnnws3Lﬂ31"ﬂuun11qu13m1aan133uw1ﬁaqaﬂﬂwiﬁnuuaqq LR ITRLS

L1 [

nﬁiwqﬂéﬁﬂaeTﬂsaﬂsﬂa Aadwlayszinn 15-47 a1, %qﬂﬁwﬁnanym:wEQTﬂsqﬁsﬂq

g ! v ¢ o ' 4 .
-ﬂ3°tnnuuaaﬂ°1ulﬁuﬂhwﬂ Tun13 19U LT agunnun uw?unsﬁmmaanﬁsqzwwn15Us:u1mﬂ1

vvlll a L7
n13miﬂm11w1ﬂﬂ1wuuuauuu Quﬂﬂdﬂ1ﬂ15ﬁﬂiQﬂﬂWﬁﬂNﬂquﬂUWNquLﬂuaﬂ Lﬂﬁ ﬂwsﬁs1q

(74 1

IﬂsqdiwaaﬁaaqLwawﬂﬁauna:wﬁnwsihﬂWﬂiwuﬁhuHTWiqLﬂuwLnﬂwuasqn1ﬂ1ﬂ1ﬂsqaswq



a“ 1 k3 L i & P

w ddéi. .D"‘ > a dda. -
uu uﬂﬂﬂﬂﬁ‘iﬂﬂluadﬂﬂﬂ1un15ﬂi3W1ﬂ0ﬂﬂ11Q3ﬂﬂdl Hﬂ11ﬂ31ﬂﬂﬁdﬂdﬂﬂ11ﬂ157[ﬂ313ﬁ

v

<4 -4 ‘;}‘ < d.
= v as
TﬂH?ﬁﬂﬂQﬂuﬂﬂﬁﬂu 1 NA 99N Terzaghi uuﬁﬂtLWHQWﬂuﬂ:lﬂNW:ﬁNWQﬂ

Y v wi

~ @ « “
AMAANITILAT I NIANLEDESAHUATTUNAN NIRRT dransedguingn

) ' ' v v 3

<4 o - oKy = b b
TA5 985 1MLVANIINDETTI AT LNANVTHUANIIATULEDHTN N F9lunsunlods a9

L % . @O 1 5 N

- ‘ 4 o b 4 . -
asem lalan 198919 Berm ﬂwuﬂﬁqLwaLﬁutﬁnﬂsnwwﬂaoiﬂsqﬁi1ausawwnwsqﬂﬂuaau

' %7 v

: 'q dll [ y o el o 8
dupusanuazlgfunspune LkpaatimMIIAUNAsHuaa 1A T inaTu e



Thesis Title Stability BAnalysis and Settlement prediction

of Breakwater on soft Clay

Name Mr. Anuchit Thitikawin
Thesis Advisor Professor Direk Lawunsiri
Department Civil Elngineering
Academic Year 1985

ABSTRACT

In this research study | about ’the stability and settlement
problem of Rubbles Mounded/ Breakwater Structure for Shore Protection
projec at Tak Bai river meputh, Narathiwat ProvincCe, According to soil
investigation found that /the top soil layer is soft clay which create

the problem of stability and setitement

To analysis the stabilily problem, This npesearch use undrained
Shear strength of seil from field vane shear test, and had been adjust
by Bﬁerrum's Correction factor before using in the analysis. For the
deep soil layer, which “4g sand, The N-Value had beeﬁ foundly from
Standard penetration' test ™ and had been Cor?ected by Method of Peck

Hanson & .. Thornburn (1974)

To analysis the settlement of structure, The result from
Consolidation test had been used to find the settlement‘at the centers
of Structure. The method of analysis had been devided into 3 method
The first method is convention one dimension method of Torzaghi,
The second is Skempton & Bjerrum {1957) method and the third is elastic
method. In analysis the stress distribution beneath the centerline of

structure had been also calculated by the theory of grey (1936 )

-



The result from stability analysis shown that the Construction
of Breakwater Structure shall by confront with the stabilily problem
because of low safty factor in case of soil foundatios layer and
different properties, the wedge method should be used in stability

analysis because the method will give the worst safe result.

In this case. The result 1s also.sshown that using geotextiles

sheet can increase the stability only about 1-2%

In Settlement analysis, The value of Settlement vary from 15
to 47 cm. depend on method of.analysis.The calculated settlement in
this research 1is can be use to be quideline for preliminary study. The

exact settlement shall be find out during Construction by direct

measurement of excess pore watern pressure

To solve the.stability and settlement preoblem,The Construction
should be add side berm to inorease.The stability which can reduce

the problem of possible failure.
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aava 'l famniinda (pial gauge,) Ll _Consolidation 90%
lé-l £Y2 ar d.

aa et s (pial gauge) LB Consolidation 100%
Constrained Modulus
TundaEaaN Al | (Modulus' of Soil)
TURASUTEUL AT (Undrained Modulus)
Tuaisu L9, (brained  Modulus)
V9L AUZDIMINEUSAUSLANBRS  (Effective Stress Path)
an5187u289 983779 uN18AL (Void Ratio)
ansdiune 92921 luniaAuL Fude (Initial Void Ratio)

J 14 ' 4

WIINNTENM node (Vector of Applied Nodal Force)
ans1duAIIManANY (Safety Factor)

Initial Shear Stress Ratio



L4
doensn (99) u

H = AWMU Compressible Layer
G.Gs = MIMINIUWILLBIWBIUT (Specific gravity of Solids)
Hﬁ = PINYIIEAN Drained Path
I = Shape Factor & Rigidity Factor
st = Influence Factor 910 Elastic Selution
If = Flow Index
Il = Liquidity Index
K _ ihnlszRnimma 13 N EASMITCoo T £ i CTEERE Bt carth pressure)
<
X = Hnlsyavsvas usedinasfuliouijaa ﬂn1axﬂuﬂﬂﬁ (Coefficient of earth
pressure at rest)
KO(NC),KO(OC) = K,o for normally €enselidated and Over Consolidated Clay
k = ﬁuﬂizawéﬁaqnﬂiiwa%uﬁwuﬂﬁ (Coefficient of permeability) -
Kk, = ﬁnﬂiﬁaméﬁaﬁu%uﬁﬂ1uunas1uua:uuuéaw1uaﬁﬁﬁ
1 - ﬂ11uﬂ11ﬂaadauTﬁ4#§1uﬂaa slice
LL = Liquid Limit
m = Strength Rebound Exponent
mv = ﬁuﬂszaﬂéﬁaqnwsLﬂéﬂutMaqﬂ?u1ws (Coefficient of Volume Change)
N = SPT-N Value
N - usaludndyand | (lodmal Fdree)
NC = Normally Consolidated
NCC = Normally (Consolidated Clay
oC = Over Consolidated
CCC = Over Consolidated Clay .
OCR = Over Consolidation Ratio
PI = Plastic Irdex
PL = Plastic Limit
p,op = mirsusansgnMaIRY
PP = 0,40, AT B .0

2 2



SHANSEP

SR

o “ il
SANEN (99)

- ey

p 0 qANLA
%% uay %1%
2 7
Qwq
g O 9ARDA

Ultimate Bearing Capacity

Recompression Ratio

Stress History and Normallized Soil Engineeiing Properties
Settlement Ratio

Sensitivity

D189 FUUR L DDULUBBNLATY (Undrained Shear Strength)

1783 SUUT 1 DpuMiIENLATUR DN 1TNEEAY  Vane Shear

Total Stress Path

4 dd‘q y‘: o ar v- -y
Time Factor aanvgkgyMalsaliniytuasananauldludnuae 2 ua

o
© Time Factor [MMMNLEI} Terzaghi = % - - - _

w3 Tuudund (Tangential Force) -

Triaxial Compression

1981

Time. factor at Consolidation 50%

Time factor at Consolidation 90%

Time @t Congolidation 50%

Time at Consolidation 20%

Time at Consolidation [100%

BATINITUYAT (Average Degree of Consolidation)
AN (Pore Water Pressure)

Back Pressure

ﬂ71NﬁUE11UIW5Qau o Qﬂﬁﬁa (Pore Water Pressure at Failure)
WA THG LAY (Excess Pore Water Pressure)
N3 WARUWaY L 3U3HIRS (Volume change)

USu1wnI1NEY (Water Content)
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Ao =

1f

3f

Ql
1]

vO

al
il

ho

¢ [}
dnmanya (9a) Y

AINTUAINSI SR (Natural Water Content)
. -
cusTuning
< . o W - o
ANEIA1DE2 299 L HuauL 189 2BINTR FUNSY L 0wl L AVBHRRIN Diagram
289 .p WAY g
gutaﬂﬂwquﬂsxaw%ua (Effective Angle of Shearing Resistance)
MITUUSITI (Total Stress)
4 o
grutasuulaa aad niapiss
MIIBUSINGN U YAHLA - (Major Principal Stress)
MiILUTITAY U IAVUA” (Minor Principal Stress)
]

1 c - -y -
mi2eus seansnall i AIaauEs sH8E98  (In si-tu Effective
Overburden Presgsure)
sl sedvsnaluulns Waaues 5498 . (In si-tu Horizontal
Effective Stress) 4 ] - - - -

L =
ML UIVLONN §A U AN (Maximum Bast Pressure)
)
A NAUU UL TR (Cell Pressure)
‘ g -

wﬁauuiqﬂszamﬁnaiuuuaﬁqﬁaugn load (PresHear Effective Vertical
Stress)

1 ¥ - = o v
MDBLSIMANATINM N x,y,2 LIERAINRIAY
Poisson'ssRatio
AINMUALIMUAN ™ (Dry Density)

A9 U INY (Totals Density)

WU IINY A

L]
-
M NLATEAlBULIAY (Axial Strain)
«f -
AL ATEALMUSHIAST (Volumetric Strain)
I |
a4 o | d
AL asea L) el
Bulk Stress =0 40 +0-
X Yy zZ
Alpha Factor
Henkel Parameter

Unkonwn- Nodal Displacement Vector
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jense (a8)

=5
‘v‘lli’,lilllisll{lﬂu (Shear Stress)
4 ] <
AuL1BU I8 TAAWUILUSA L 28U

- Jquqm
U3 L DUNWUR . (Shearing ength)

WA L8 Envelope TBINTAY TULL Mohr URY Coulomb

ASHUBAAI i N Jsol idation)

N13YLUaNAIN S S \. ation)
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