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d -3 [ ] sﬂ [ 4
tinavnuannutitiuiiia tAuany ( Non Homogeneous ) ARDA
A4 o e, of e o Ps o S 3 o
NINUA uazuqnauunniﬂﬁhuuﬁn NTVNITTIRTITHMAIN LAUN LAATUTUNIRAY
onén tiurifAyaan TAUMI RN LAUTUNIRA U 189N nauTda aAa 189 1 &Y
. . Py o ar » o ot o o
( Linear Elastic Theory ) ﬂedﬁnﬁsnﬂinung1ﬂun1 S LT R R
¢

L

1.2.1 %% Boussinesq
Boussinesq (1985) 1fiRUARNAITEMSUNIRIIN LAUTR

tﬁﬁfutﬂaovﬁnﬁusatﬂuqﬂuﬂnS:nﬂﬁﬁqﬂuiﬁ1uuuvﬁqnaqiaq#qaﬁuﬁ #aﬁqm—
anim 1 Tu 10 18824y ( Homogeneous ) Ul Isotropic ADNIIANNTISTHENA
aunsilufmatn i fuiiAaiuiiiassnn invwiin Alisustanag 1snean _

( Geometry of Loading ) #13 7. ujunassunis ( Gray , 1825 ),
A1513 ( Giroud , 1970 ) , Influence charts ( Newmark , 18942 ) ,
Curves ( Fadum , 1848 ) URE Pressure bulbs ( Bowles ;, 1877 )

1fludu

1.2.2 %% Westergaard .
.Hestergaard (1938) 1A IRUARNAITHIMIUNIATIINLAUY

oo J s kJ 1] a & ‘. o z o L) 1] [}

FagHaAaaidud wei sl T fin 1 fuadu (llasenditudaqunsunsnayfannai il
& B aLr d . - L] 2r

N3 1ARDUAIAUEIS  naswiaanaAuilaseaniituiinginsaing 9 gifean

Bowles (1977)

1.2.3 9% Burmister
Burmister (1856) 1fi&uUBENAITEMIUNIRIIN LAY

~ o o & ale o * .
URTNITLARBUAINAY Two Layer Systems #dnnunﬂﬁﬁd1ﬂ ( Compressible )
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fanjuutuinguassfomeay ( Rough Rigid Base ) fuumasfimingudindux
1%a Poisson’s Ratio = 0.4 ioﬁnuﬂiﬁgnﬁmuﬁﬁﬁu Poulos (1867b) ,
Miloviec (1870) , Milovie and Tournier (1871) tilufiu
1.2.4 9% Nultilayer Flexiblen Systems
Shilerhersatdqfiutaliiuila 1#u2iu ( Non-homogeneous
uAsin15219M72 1 Sufu 2 ﬁﬁﬁvﬂnﬁﬁnﬁu Fox (1974) , Burmister (1858) 1fi}
N9 LNUBURE Charts 1un1518UIA27 tAus M un &Y
. Poulos and Davis (1974) 1A59Us38n119M18278 LA
ua::m'mm%'uﬁﬁ' Geometry of Loading UR: Boundary Condition. fin3 %
Au1y ilusuaunan

L2
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1.3 3§nﬂ59ﬁﬂﬁ:tuu%uﬁmnﬁsnjﬂﬁo

£ of P o o
1.3.1 ﬂUﬂﬂUﬂﬂﬁﬁQﬂUﬂ777lﬂf?:ﬁh?fﬂiﬂﬂ?
. - ar 2 & ol -
qunqsqlﬂ?ﬁ?”nq?"?ﬂﬁ?@:ﬂ?:ﬂﬂﬂﬂ?ﬂﬂuﬁDU"ﬁ“ﬂm 2

£ o
nTURBU AN

» o o &X - olas o -

1. M?ﬂUﬁ?ﬁulﬂunlnﬁnuﬂufhﬁununﬁinzﬂnﬁlﬂﬂnﬁﬁnun

nINTENY
- e S ool L X
2. ﬁﬁUQQﬂq7”iﬁﬂ7ﬁlﬂﬂﬂulunqqqﬂﬁqqﬂIHU"INNUu
“ & 2s o of .

1ﬂﬂﬂﬁﬁ7ﬁuﬁﬂnuﬁﬂﬁﬂulﬁﬂuﬂ:adﬁﬂtﬂiﬂﬂnlnuﬁzﬂu ( 'Appropriates
Stress-Strain Relationship ) 184 S3anIsNARAL Triaxial w3a

Oedometer iufiu
Lambe (1864, 1967b) At unadfUsEnaufiandy 4

- o o  olcu v ] o
U$=n7$ﬂunﬁ1?lﬂiﬂ:ﬁhﬁﬁniﬁﬂQuﬂ:ﬂh%ﬂnuuﬂﬁﬂuﬂﬂzﬂaﬁﬂiznﬂu AJURAIlY

A1519% 1.1 E
Ladd (1877) 1An&171997 a38818150 01581082 —

4 'Y vas B2 2 ' -
lUﬂﬁ?ﬂiﬁﬁ71ﬁﬁuuqzﬂﬂqU?:ﬂﬂu%ﬁﬂﬂ@ﬁh73ﬂﬂu 3 aHI38a
ol - - o YN} 2,
1. uuuaﬁﬂﬂ@"ﬁquqﬁﬂﬂﬁuqﬂﬂﬂﬂn75“”90ﬂu1ﬂﬂﬂqqqnﬂ30

o o of or s - af
2. ABAITNLRNITHUAIMIUNIRD Soil parameters #®

;.4
fABInNIg

3. %ﬁﬂwuom1ﬁa#@xﬁhuuaauuuehana1uﬂﬂﬁhﬂmu19§e
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15798 1.1 aoﬁus:nnmums%m‘mzﬁmswgﬂﬁfz 990 Lambe (1864, 1867b

Det c s r i 1 .
1. Vertical and lateral extent of soils; location of
compressible so0ils, drainage surfaces and any special

boundary condition.
2. Variation of initial pore pressure with depth.

Stress analysis

1. Initial effective stress versus depth.

2. Magnitude, distribution and time rate of
application of su#face load, including any . shear stress
between ground sutface and applied load.

3. Stress distribution theory compatible with
boundary condition; effect of rigid boundaries or layers.

4. Variation of , < and \ with consolidation;
influence of arching, change in poisson’s ratio.

Selection of soil parameters ( mv,Ce,C»,Ce«, G;c,k,Eu,EZVZKo,
A,Cv)

1. Representativeness of ‘samples tested.

2. Sample disturbance.

3. Environmental factors.

4. Testing technique.

Estimation of settlement and .pore pressure

1. Hethod of analysis.

2. Rotation of principle planes.

3. Variation of mv, k, ¢+~ with consolidation.

4

Secondary compression.
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1.3.2 MITRIAAR UG N8N TN AR TR IFFoNa9 NN 19 MAREY Oedome te
AITPANAY  Cedometer tDuatswARBUNUSIUARENAN
ﬂﬁn€n1iﬂun17%Lﬁ?ﬂéﬁhﬁsngﬂﬁbﬂtﬁﬂfu1ﬂﬂaqﬁnnu1unﬁs Consolidation
Terzaghi (1823) i isunvasfnisdnfaa180™ 1 Af ( One-Dimensional
Consolidation Theory ) #u TR IR ulin s TT Ut MREA 15 LAGRY
ﬁ%uuu'l iR 1ﬁﬁnﬁ7lﬁaﬂuﬁhnﬁaﬁﬁuihqﬁa9:nu1unﬁauﬁﬁﬁﬁﬁatﬁafﬂﬁuﬁﬁ

RISNIARTIATULNINAN 18 LS B Fsudim uaa e 9 omEn finan sEvy N335 LATIEH
'“,nﬁsnzﬂﬁ%iﬂu3§ﬂa1uﬁsnns:nw1ﬁﬁﬂaﬂ:ﬁvnuﬂszﬂt%ﬁ Fasidunaudail (

Taylor, 1948 )
1. ﬁnuﬁnﬁ111dn1nnafﬁﬂu lﬂUﬂ?ﬂHﬂQﬂﬂ"ﬂﬂ?Uﬂ?u

uaﬂnaﬂuaouﬁuﬁnﬂﬁnu Oedometer lﬂﬂﬂquﬂﬂﬁﬁﬂﬂSﬁNlﬂﬂfﬂﬂdﬂu 1hun nv,

CR, RR, Cv tilufy
. . o of o & -
2. aqwaeadan U LAinfulududy

3. ANMUIBMILTNIANITNIAARD
ABnsAINAT LuhasngadaTan i Eayasnn1snase

Oedometer HNf3
1.3.2.1 3% Terzaghi ( Terzaghi and Peck, 1984 )
Qﬁuuﬂnuﬁjﬁuﬁﬁ fﬂﬂﬂﬁnlnﬂﬂﬁ?ﬂiﬂﬂﬁuﬂuivUﬂﬂ

vdigs 1 JRavde uifinasieBaudanneguiqg URZA1  Excess Pore
d € 3 o L ar

Pressure ninaTuraIfiu tvlinanBuff 89 TiA (MA A2 L fus N ULy

CREIE- A (du = A6y )Consolidation Settlement TBIFURUIZAWIGIZN

Pt = Pe = pPoed = 2 (mv@H)i ———(1.5

wIDRISATNIRIARINAT RR uR: CR ( Ladd, 1875 ) fail
1. ‘ﬁﬂ __zvo < g&m 18 Qﬁ
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n I

pe'= A Hi( RR logY" s+ CR loggit)i ~-=(1.4)
. 6VO va
i=1
2. il _ 6, < 6yf < by
n e
pt = 2 Ha( RR log2t ), ———(1.5)
_ B
i=1

i B = aaswunmasusasdudiu
Bv = Coefficient of Volume Compressibility
RR '= Recompression Ratio
CR = Copressiog Ratio
avo: Effective Overburden Pressure
Gym= Mdximum Past Pressure
8yt = ﬁ'nutﬁ'umzﬁn‘ﬁumuuu')ﬁ'o"n'qﬂigﬂﬁ'w (AU = 0),
6yot 86,501l Parameters W1A9IANITNAREY Ocdometer #aez1dgnumy
1i1unﬁsﬁﬁﬁﬂzluu?aﬂmnﬁannﬁd uanqa§1u§uﬁ 1.7
1.3.2.2 95 Skempton-Bjerrum (1857)
Skempton—BJerrun (1957) Hu7ﬁluﬂnﬁ3n1ﬂ
Adnnafiutdiiiu 1 % (10w 2 wIp 3 TR) nﬁﬁﬂﬁﬂﬂﬁﬂduuﬂ9~ﬂiunﬂUﬂﬁﬂ 2
87ufin ﬂﬂin?ﬂﬂﬁnunﬂuﬂﬂuﬂunﬁ?ﬂ?ﬂﬁ?(uadﬂﬂﬁnuﬁunﬁﬁ Consolidation &7
Excess Pore Pressure mRIAutwiinafifudaduines 1l 1nAua1as 1dusau
1uuuafa il finty TRYAITNIARIMUANUIATAMIBIAIINTGE  Modified
Elastic Displacement #33:n&171uwafnfl 1.3.4.3 us: Consolidation

Settlement SrsYWIMIAIN -

n
Pe = 2, (m#uH)1 ---(1.8)

i=1
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Evi » mv(txa‘vl
Lvlege
Vteo
et ! /Sy
—- ..,.._;.:..
A0yt !
—=
. b d

Gvo Oy O vt (EFFECTIVE STRESS)

{NATURAL SCALE)

£y

— A
Tvul’ Ol

DG Oy |EFFECTIVE STRESS)

RR = RECOMPRESSION RATIO = Ce/
. T+ep

CR » COMPRESSION RATIO -Cc/,,“o
¥. € nu logao
v v

€ .
- . - 1) - -
z\Jff o 1 T TAHEEANS T =1 s AT nuiUAT e TR

1:
31NN NAADY Consolidetion
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M

Seltlement coellicient

. :

Volucs on curves arz —
10
Oa
06
oé
— —=Strip Very N
sensitlve
O e, ‘?d } U [} tdne _;__ClQ'/S_
02 VEICONS Ditdaty i Normally consdidoted =
(o] 02 04 06 (o] 3] IO 12

Pore pressurz cocfficient 4
T,

zdff- 18 pran@inBissevnng poniu A (Skempton & Bjerrum,

15957)
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d .
148 mv = Coefficient of Volume Compressibility S7n

Oedometer Test
o~ o o  wle e A 2,
M IUAU LRUNIRDNATIAIHUD 1R

AU = A6 + A(DG, - AG) —==(1.7)

o . 2

3 A = Skemton s Pore Pressure Coefficient §o1ﬁqﬁn
N19vANAY Undrained Triaxial Test ( tiu Axisymmetric ) Haexiiu
BYAU Stress Level, Stress Path Us: OCR

ﬂ%ﬂ Pe = ,JPoed

Consolidation Settlement 331891055 Terzaghi

1

‘ﬁa Poed
(1948)

1]

- g " & 1
Correctlon'%actor #he:nuagnuﬁn A un:guwsotsnﬁ—

}1

ﬂﬁﬂnaaﬁmnﬁﬁﬁ1ﬁsﬁxﬁﬁhuﬂﬂq1u§uﬁ 2.8
1.3.2.3 3% Bjerrum ‘
Bjerrum (1967) Atdusin N1TNEARINAI

fu vz usEnausaY 2 fufiasiufa

1. Instant Compression Lﬁunﬁ%niﬂﬁﬁﬁtﬁﬁéu
HURTUIANS BAALA 1T L RNTUIBIAIIN LAULS S RNER A ﬂqtﬂuaﬁtunﬂaﬁaqvﬂaaﬂuauao
Qunoﬁnﬁdzauqaﬂtuaﬁv1utﬂunanuﬁnLﬁauugnsu17n1uLuﬂﬂu ﬁolunnaqﬁu
A2 L AU S ANER RIS TR AR

2. Delayed Compression tﬂunﬁsniﬁﬁﬁﬁlﬁﬂfu
1299 BuliuS AT RARe IABTRITIAUUTERNENRAIT

. é?ﬂﬂ7~nﬂunﬁ5w7ﬁﬁ71ﬂﬂﬁﬁ Bjerrum URAIAINU
guﬁ 1.9 uRx QﬁnSUM 1.10 SINITAAYUIBNITNIOAR IR
n

Pint = 2. Hai] CR log -SX&=¥ s ——--(1.9)

i=1l
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Y
Pe = Zz Hi] CR log —QQPQGQ ti -——={1.10)
o)
i=1 ve
F:dele.y = Pe - Pint ————'(1.11)

1. tdla b, + 46, > By

n
Paelay = 2. Ha| CR log 2% 4 ———=(1.12)
, Svo
i=1
d -
2. W8 6,5 + A6, < Oy
4
n
Gvo *A
Pdelay = 22 Hil CR log ——:}—E& #1 —-—--(1.13)
i=1 579
] '
LD pint = Instant Compression -
Pdelay = Delayed Compression '
Pt = Total Settlement T~

1.3.2.4 3150151883 Cox
Leroneil et al (1978-a, 1978b) us:
Tavenas et al (1878-b) wud1 nnﬁnssug1sn§ﬂﬁvuacﬁunﬂqﬁa%ﬁaaguu
Overconsolidated Clay Q:usznauﬁdunhsniﬂﬁdﬁxﬁafﬁs:niﬁqnﬁsﬁn
w513 ( Construction Settlement ) URENITNTARINIENRINSABRST I
(Post Construction Settlement) f@ﬁﬂnﬂﬁhnﬁig Cox (1881) 1A1dua
3§n17ﬂﬁu7mnﬁﬁn§ﬂﬁh#tﬁﬂgus:nijanﬂsdaﬁ¥ﬁo URE MNIATADRTIINDIAY
nﬁa#ﬂfﬁauuﬁutnﬁaqdaunqqtnnn YCTRtT
'n.'nﬁsngﬁﬁhs:uiﬁonﬁ%daafﬁa (Construction

Settlement)
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\—lnslontoneous INCreqQse in

efleclive stress

Eftectlive
slress

Time

Instant

[

Settlement

—
I
() ] ]
20 1
f Vi
o ]
[
L |
w R,
{ I .
Primary and secondary
< !
o
£ |
= I Secondary only
>
w !
I
[
[ Periodof pore | Constant
pressure | effective
b dissipalion | stress

“x

A $1e9  uans Instent uas Delayed Compression

(Bjerrum, 1967)
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SEDIMENTATION

VOID RATIO

A\ —INSTANT COMPRESSION.
\
é; \ SEDIMENTATION
\ —DELAYED -COMPRESSION
[ RESERVE RESISTANCE
ég A s
J — N\
~ INSTANT COMPRESSION
TOTAL COMPRESSION), . )

Sy,

LOG PRESSURE

zud 1,10 Snvmznasngafivos Slightly Overconsolidated Clays

(Bjerrum, 1967)
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NITNIARITEWINNINISNANTIITUSENAUAIUN 1S
nsnﬁvﬁu% FoufuuAnanng Local . Yield (ﬂnvnnn 1.3.4.3) uszniangn
natunaannnuvunﬁs Consolidation 1u¥23 OC Range

lﬁﬂ 31,0 +Aa‘V’ > am
)
= | @BI/E(SRY| + H | RR log &m ~~=(1.1%)
- 87‘0 ’
1ﬁa Svo +-A5V < 6vm

+
Pi =} aBI/Eu(SR) § + H| RR 1 g_§r.z__“_°4 ~——(1.15)
¥o
n. nﬁsngﬁﬁhnﬁuuﬁbnﬁsdéqfﬁo (Post
Construction Settlement) _
B\
Po/= H} CR log-20l4 | ———(1.16)
. Gvm
¥ Th) Pi = AITNTIANITENININSABNT I

Pec = AITNIARINIBRNINITADFTI
1-3.3-ﬂ??ﬁ?ﬁﬁ:lUU%ﬂ7&ﬂ77n§ﬂﬁ7fﬁﬂ3% Stress Path
1.3.3.1 winn1318y Stress path ~

Stress Path fAa (§UALIAINIT LUIRHUUURS
#AMA1N LAY (State of Stress) us-uﬁuﬂﬁﬁvnﬁunu‘“uuQQﬂu Stress
Path anuﬂsnuaﬂa1ﬂnaﬁu§uuuUﬁqunu ufRtisAufn UFAITUIUEAI p-q
dirgram R Lamgg (1864) lﬁuglﬂuﬂguiﬂﬂ Stress Path 183 p-q
dirgran 9t tfuiduiinindugaszufiinaa i fuifauniniign  (Maxinue
Shear Stress) State of Stress ﬁuﬂﬁqhﬁqng1u§un34ﬁ11utﬁusqu
(Total Stress) W3DAMIAUUSEANENR (Effective Stress) MiAURS
NINISOUNAITY dirgran 1A8UIA A N naTIu p-q dirgran WIRAIE

- 133
laﬂuﬂﬂo‘lu:il]ﬁ’rm tAUTIN

7

= {61 + 63)/2
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8= (61r - 6332

ot Y -
LUBUAAITUSURIIN LAULSERANTRR

P=1(061+0633/2

¢

Q= (61 -06s3/2

URSIAG)
P=p-u
Q@ =g
s
(il 6, ,25 = Major Total and Effective Principle
Stress
65 »65 = Minor Total and Effective Principle
Stress

u = Pore Pressure
AU Stress Path W19 nn1snARpY Triaxial 8y 4 uuy
faumealusun 1.11 %a#qﬂtéuﬁu fiuszgninfiafauA U LAU LANAUNN AN
(Isotropic Consolidation)

1.3.3.2 %% Stress Path
Lambe (1964, 1967a) iAHi8ua3f Stress

Path ﬁﬁu?ﬂ%Lﬁijzﬁh17n§ﬂﬁhﬁﬁuﬁ9ﬁsnﬁﬁaﬁawuﬂﬁﬁmmaq Stress Path
- o o & . 'n - '
(N9 LURHULURS , y #iAntutusuinfaestisuenfanafinssudie 2

-3 - . -~ d ar - - - N
103AYU Alln |NHECN15 1ARBUAY, Compressibility UKt Excess Pore

Pressure 1Dufiy AINAIIUIUR 1.12 usx 1.13
iaudIuind  Stress Path masfAufiagifdn

s & o n - o o - of
MinNSETYM LABNUIVUANINATININUN Q:tﬂu1Uﬂo§Un 1.13 §JU$:nauﬁﬁu 2

]UfB
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"3Uf 1.11° Stress Path wvosnisnadou Triaxial.

(Laembe, 1967z2)
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A
m—— s e T ]

AB = ESP . Kol
TACB = [T-w,)5P [ 1
| _DEF = TSP, Bl

ECwmu, 1

e Au T _‘_\‘ by N
A . N , E |
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AB= ESP

— AC8 = (T ~u,)SP ]

— DZF =TSP P
EC=u, e
r, -
.0 l l ! Y l H | ! :
4] 200 L k9D 6° ED0 1000
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A‘A
Ul 1.12  Stress Path sanmasnaacy Cczsolidation

(Lacbe, 19€72)
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.0 10 20 30 40 50 € 7 80 90 100
o (o,+0y) , kPo 1

. o 3 : - .
Tun 114 Effective Stress Paths ua:z Strein Contours

vdy Weathered Clay ainurdw& (Balasubramsnium &

Brenner, 1981)
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OB - Effective Undrained Stress
Path %9 Strain #iAsfussiifiu OB  fiecsaratinedy Undrained

-
- oo e

ol -
Settlement WINATUAUITTINOINREIAY Local Yield uURE Undrained

o o ok

Creep fi2HON iAiATY

. BC - Effective Drained Stress Path #e

Strain niAnfuniuidu BC lezsanafadiy Consolidation Settlement
UATUNINUBLAIS MU RIITAININRNITRARITA

ﬂ?ﬁulﬁuﬁﬁuﬁulﬁﬂdﬂﬁnﬁ? éonsolidation ("M%  Poisson’s Ratio
8ARY) fiatlu Effective drained Stress Path-BC 1unﬁeu§ﬁﬁ$exﬁuxﬁu
BA unu )

n151f Stress Path UNI5AIAAZ LUNITNIA
fiall 2 S%5Rn ' '

n. %8n151% Stress-Strain Contours Hfunaufil

1. nhinasavaay Consolidated Undrained
Triaxial Test Wa"d 7 1A ufuvn plot ﬂﬁagﬂugunna Stress-
Strain Contours ﬁhuﬂﬂaﬂuguﬂ 1.14

2. AnAz 1Y Effective Stress Path U
suan uFITINWIWMAAIIU Stress-Strain Contours (U ABC Aauud 1.14

3. AYMIEWIRINLATHA  TANAINLATHATY
Hu2A (Vertical Strain) Ranazissuelin ez1fiean Axial Strain
Contours (AB) qunaziglnasua 1BauSuansiiiniutiiaasnnuiunnsg
Consolidation 9=1A91nn1snasal Oedometer (Stress Path AD 1U§Uﬁ
1.14) aiitfleasan  Stress Path BC Ha2miaTua1uiaans tnaiu
Stress Path AD (C, D afiun Undrained Stress Path) PINNNHGARIRAN
LIARINTNFUS T ENI 1AM IATHAR IR UUALA LRI LATHA LEAUsENIRS U
m1uN15 Consolidation 1#A%i (Lambe, 1964; Suklje, 1968)

£/ &, = ( 1+ko-2K * Ko 2/{ (1-Eo)(1+2K) 3} ---(1.23)
tiin €, = A2 N LATHARINLUIUNY
£, = Aa2iRIuaLEIUINNAS '
Ko = Coefficient of Earth Pressure at Rest
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-

Aﬁr’Aéh = A2 L AUUTE ANBR RTULUIAIL RE MU U URUT ( Fxfy
uazA1 Effective Stress Path BC tlluitdfutunuiuay szid

& = §&/3 : -—=(1.24)

- & a
4. AU LATHANINUATUUYIAS ( Total
- - ot . e o . ol )
Vertical Strain) S&ifa INIALUNRSINTRIRIIN LATHARINUUUAURARAINLA
SEUINHUNAURITIN LASHAAINUUIUAY LRIV IATLIUAYS Consolidation URE
- & of o & » - _ P9
ATNIAAININUATLAATUIZ1A9INN 988 Total Vertical Strain A7HA N

wurnasfudy

n. 3§nﬁ71ﬁuﬂqﬁnnﬁsnﬂﬁnuﬂuﬁhauﬁﬁﬁnﬁs TAHYIRDI Stress
Path ¥ indausuiiAnfusSItuduny (Procedure Using Results of
Laboratory Test Duplicating Field Effective Stress Path) fifu

ll:
ARaUAIU

&

‘ 1. uieduiiufy 9 ANRaENR n1sN3aARa,

Plasticity URY Stress HIstory tlufiu
d s . » -
2. nﬁWUﬂQﬂ"lﬁUﬁqu"uﬂﬂJuﬂath aHUNA

A

b '
Q:ﬂignnenaﬁanaounazfu
3. AMUIBUIRATIIERITN LAY (Stress
. . ol &, . 13 P - -
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B ,Eu = A1 Drained u®&: Undrained Young’'s
Modulus
v = Drained Poisson’s Ratio
Vu = Undrained Poisson’s Ratio
smsSuRu LnilyaRdusafasla Vo = 0.5
AG,, 46, , A6, = A LAus A LBy #a1d99n Elastic
Stress Distribution Theory TAu1f V #iunizsu
1.3.4.2 3% Elastic Displacement Theory
38 twunsamdufuRuRiidn vas 1Ty s Rsadu
nann AIluAY Elastic Constants RAHS91HA7 10887 ininsan 1REIAN 17D

& o o Yy -1
ﬂﬂﬂﬂ"@fhﬂu nﬁinjﬂﬁﬁqzﬁﬁudm1ﬂﬂau

P+ = (q BI)/E ———(1.28)
P: = {q BI)/Eu ———(1.29)
lﬁﬂ q = B?ﬁulﬁﬂﬂﬁdu?@ﬂﬁﬂﬂﬂﬂﬁﬂﬁﬂ?:ﬂﬁ (Applied

Foundation Pressure)
Yy of [y o
punnAuduAgAnaiminn sEnn

= Influence Factor 1A% Elastic Theory

1]

B
I

u; 1 & - re - -
ﬂeqvnuagnu Poisson’s Ratio, Geometry of Loading, A2INRUIN BITY

.~

fiu AIUNAITUAITIIN 1.2

Janbu, Bjerrum, Kjaernsli (1858) 14
#5713 chart ﬁﬁn%ﬂnﬂﬂﬁﬁn?ﬂﬁﬁﬁuﬁﬁﬁﬂﬂlQﬁH (Average  Immediate
Settlement) maydwindivisuaiamiu  (Flexibble) ﬁﬁgunsauun

Strip, Rectangular U Circular ﬁoﬁﬁNﬂiﬁqnﬁmuﬁﬁnﬂﬁﬂa

Christian and Carrier (1878) ﬁauﬂﬂo1y§ﬂﬁ 1.17 i I = -t
1.3.4.3 %% Modified Elastic Displacement
1ingenfiutusssurdt i il 1Buaiu
(Non- Homogenous), Anisotropy UREAIMUINNUSSENIIIAIINLAUURE
a2 raTua i tulatsfn 173 (duatiauiase anianiziidanliu1dulunasiiy
§9 7 Davis and Poulos (1968) 14Aa&17791 A1SATMIRAITNIARIIAET
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Elastic Theory uu Q:1ﬁéﬂﬁ1ﬁgnﬁha (FiTy) tilpasnfiuss ifin
Plastic Flow D Appolonia et al (1871) tffsisarinfuiilu Elasto-
Plastic Clay #aﬂﬁdﬂuﬁuﬁuﬁ%:niﬁqﬁvﬁutﬁhﬁhnﬁanﬁﬁhﬁuﬁﬁuﬂa 1iuns
sUA  1.18 umc1f1f3% Finite Element iWafinmennanasiiin Local
Yield #ﬁﬁnnﬂsniaﬁdﬁuﬁ unn9INIF 1 1 uaBn 198899318 Un1TAUNE
nﬂsnzﬂﬁhﬁhﬁlﬁalﬁﬂ Local Yield 1usuUmad Chart AUSATUFUA 1.19
fatiu nﬁanhﬁdﬁuﬁ;ﬁﬂnﬁn Local Yield

o &
/INISORMUIBIAAI )

Pi Pe/SR ---(1.30)

~

a e of & o .
AISNIARINUNLUBLAA Local Yield

t5in Pa
Po = N19M3AAIWUASIA  Elastic Theory ndih
Summation of the Vertical Sﬁrain w5878 Elastic Displacement

Theory
SR = AASIRIUNIINIAAD (Settlement Ratio)
A10NIIHUNIINIAND (Settlement Ratio, SR) nguag"u
1. Initial Shear Stress Ratio, f
g9 £ ezdafasunis  1.31 w3aaq9tAsIn
A uduNUSNY Stress History (OCR) uRciuAnndfu (PI) ﬁouﬁﬂoﬂuguﬁ

1.20 )

£ = (byy- Ono)/28a = (1-K0)/(25a/6vo) —-—(1.31)
Sa = Undrianed Shear Strength
Su = Su(V) Ko <= 1
. = Su(H) Ko > 1

2. Applied Stress Ratio, g/gquit

q Applied Foundation Pressure

dult Ultimate Bearing Stress
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(2.1 c Known f(rom
—~ ~  PLASTIC THEORY

Strip Footing.

(Dcpends q
oa )
\
§ f A\‘. /Ald:ol
A 8 clesto ~plastlc
N P, puraely cohasive
& é_ph malerial,
o Initicl state
£ of stress
‘g Pe=~pPpe2ic
w =1<1(<1

Settlement.

. 1218 Ardiafuss snatg AN AURUAY3IL ATLN
204 Elasto-Plastic Material

(Davis & Poulos, 1968)
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SETTLEMENT RATIO Sp £,/ 7,

06

10

0:]

0.4

0.2

1.0

08

06

04

0.2

1.0

o8

06

04

02

z‘dﬂ'

02

1.19'

04 06 0B 10

APPLIED STRESS RATIO,&q/q,,

AT N@aius s =1 Settlement Ratio
U Applied Stress Ratic Amst

Load nsy=n'1uu Isotropic Homogeneous

Foundation (aan D'Applc;n:ia et al, 1971)
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INITIAL SHEAR STRESS RATIO,!

\ [LOW Pl.

/ HIGH P.I ZZEZZZQZ

-0.41.

1 ]

-0.6

2 4 6 8
OVERCONSOLIDATION RATIO

U 1,20 paqudinhissEwane Initiel Sheer Stress

R3S

v Overconsolidation Ratio

(aan D'Appolonia et al, 1971)
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1.4 0n1987AAL LUAATINIINTARD )
nﬁsﬂwﬂaztuﬁhiﬁnﬁﬁnzﬂﬁbtﬁuéaﬁﬁﬁﬁuwn 1uns§ﬁaﬁqnna§aﬁa
ﬂ%ﬁaﬁuﬁnndﬁsxnxxqaﬁﬁnﬁanﬂﬁoﬁqaunezxﬁﬂfu 35n19A1A8 LUBRI NS
nqﬁﬁbﬁﬂiﬁhaéﬂuﬂhqﬁuczﬁewsaqlan1x Consolidaticn Settlement (WU
#lﬂunﬁﬁnzﬂﬁﬁﬂlﬂuﬂbﬂfhﬁﬂl1a1 iAH Consolidation Settlement #

LIR11A LIRINTI SZATUIEIAN
’ @
Pet = UPer -——(1.32)

Pct= Consolidation Settlement ALIR11A
18mila
U = Average Degree of Consolidation
Pce= Consolidation Settlement nanun
ﬁbﬁ%%unﬁsﬂﬁﬂﬁ:tuﬁhiﬁnﬂsngﬁﬁh FasinzusntiluszAsInsay

] * o ol o - o o X
A1 Average. Degree of Consolidation 75ASAIAAT LUBATINITNTAARTY URIU

1.4.1 %% Terzaghi
81 U EwAenandnusiy  Time Factor (T) A3

usAITUSUR 1.21

iAH T = (Cvt)/Ha"2 ¢ ---(1.33)

lﬁa Cv = Coefficient of Consolidation ﬁolﬁ

INN1TNANDL Oedometer ANIH. 't - U350 log t

1.4.2 9% Lacasse
Lacasse et al (1975) 1A isusa2wudunus U Ay T

[l i o el } LY % B s ﬂ’
ﬂ"lﬁ?lj'luﬂ‘iﬂﬁﬂ‘lﬂ"{l’]?ﬂ‘lﬂﬂﬂﬂﬂ‘lﬂﬂﬂﬂﬂm 2 AR ﬂéuﬂﬁd'luzl.m 1.22 uwe

N
20 o ot - ol  » - ot a
n lﬂuﬂﬂuﬂ']‘iﬁ 1.34 RS UILUSHUINHULIRIMIATAYID Lacasse nu

Terzaghi W Degree Consolidation 1fin2fu

t = to¥(Tap/Tv)*(1/ AV Ky/Ky)——-(1.34)
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LD tv = anﬂﬁﬂﬂﬂunﬂs drainage 8370 Terzaghi

# oy ARuas
Tv = Time factor 91038 Terzaghi 781 U #isu1s
Tep = Time Factor 9108 Lacasse #81 U Aguts
& = fi1 Factor #aquunéﬁu Kn/ Ky, B/H URE

[} fd J
A1 U a3usAdlugun 1.23
Kh:KV
1.4.3 %% Asaoka
A o oa o FY3 P o of o & -~ ['Ys
T lﬂuﬁﬁnﬂﬁﬁhnaganﬁSQﬂnﬁinqﬁﬁdntnﬁnuﬂuauﬁu f31ln
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Aafuuss@nin 19 Tn1A1uLuIusY URTAIATNRDAL

n

TR 24

ARSI UTaFa 1.3.5.1 399zAYwId Cv Sr-C 241
Cv = (-5/12)Ha"2(1n p, /A L) ~——(1.35)

’ ol aof o
i1 Cv W‘lﬂuqz_‘.’ﬂn\l’l‘lU'li’ﬁ’lﬂ')ﬂm"mﬂ‘i’m"l‘i)ﬁ‘ﬁﬁ'? AN

“faamdnfiud U Au T 9nnaull Terzaghi w3nsnmaw]d Lacasse et al
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1.4.4 %i5 Stress Path
Davis & Poulos (18963) 1A iduasudunusszning

U fu-T #21é9ansnasay  Triaxial Consolidation figniasn159uY
UMe13 2 ﬁbuaﬂaﬂuzuﬁ 1.24
l.ﬁil Cvﬁ

Three-Dimensional Coeffcient of

Consolidation

(KE)/(3¥w=(1-9)) ———(1.36)

o

s [ i} ot o‘f
UREAIIUTUNUTFENINI Cv1, Cvz, Covs AU

.

Cvi = 2(1-V)*Cv2

(3(1-9)/(1+V)2%Cvs ———(1.37)

One and Two Dimensional Coefficient

o
148 Cv1i, Cv=z

of Consolidation
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CRAVDIS (g v 7) [+X4% kil and soree prrny of Azzouz et 3l (1976)
CRe0002 (17, +9) 0.3) 1%} the United States
CRwNO0M6L 1y 0.0)7 | 081 O .
CR=000463 g, 0083 ]  Ga3 TRMTET 1™ K dnbs
CH D3 ug, Som) 0%
(for 5. 4< fav ) Freach clayr Viedalis (1972}
CRe0A03) s, 0478 0S8 )



2.3 01591837 INIINIARWDUNLARFIRIHSE TERZAGHT

Rate of Consolidation n%nﬁhs1x§vnnanﬁsquﬁhﬁd fin 2R
151unﬁsquﬁﬁﬁvnaaﬁu (t) = 15nd3atn gungﬁuﬁﬁnﬁnﬁUﬁns:nﬁ nISNSE9Y
Ampalhmin  AuEINTatun 1T IR Tud U AT eI TN A uT s H eI AT IR BN 90
fu ingail i dudu uanQﬁﬂﬂﬁhﬂhﬂ&ﬁhiﬂﬁbqnﬂsnsquLdﬂqnnenﬁsnzﬁﬁdﬁﬁtuafl

I - & -
tRud Famwasonigensunsdasaui

t = Tvd"2/C~
wiiln t = TEHE LINIMDINTNIAARD
Tv = Time factor fhﬁhtua{ltuﬁhnqnﬁsngﬁﬁh (Uv)
Fanr1feinna5197 ‘
Cv = ﬁhUSzﬁnénaanﬁsquﬁhﬁh
d = s:u:n141na#§ﬁﬁﬁﬁ1naannvﬁnﬁu
= (1/2)h unsAEATTIMRABN AN 2 wa
= h unsERTYIMREAN1ANI9 17H9
h = arunurnasdufiu
ANEBUIY L WX 1PN

Cv = Coefficient of Consolidation fin dwuszRnfnaanisyudn
fma3fiu 1 DusIIuFNNUSTENI19AINFINISATUN AT IMRT U U 8T 0t T UB UL R

& ar L-3 od & es a
AINHINITOIUN ']‘I!ilUﬂﬂﬁ')nﬂQﬂu I1BHU tDusunas il

Cv = k/(Heiy):

il k = fnussAniaonduidnesiniuiiu ( Coefficient
0of Permeability )
?w = wiaglminendlin = 9.81 Adslifiu/u_3
Uv = Degree of Consolidation w3aszAufunisyuiadinasdiu
fin 877U BINITNIARIAERIIE31IRT ¢ ﬁpnﬂsnfﬁﬁdgﬂﬁ1nﬁqnuﬂtﬁu

tuas 13uf
Uv = Settlement after time t ¥ 100%

Total final settlement

48
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~

Tv = Time factor tﬂuﬁﬁmﬁ'z‘x’uagﬁus:ﬁ‘ufunmnqsquﬁ’ﬂﬁ')umﬁu

AVIIRNANESENING Ty Usr Uy TundAudafinusdnen 1iu
ANSASEeINAINaIlwin AnBasusIfulindIuISusn szHEvIRiv Iveannsn
Ay 989 AWITAMIAIATUN 2.3 wiavnaunaTianatull

q#9 Uv < 88X Tv = JN/4 Uv™2
dmTd Uy > 60X Tv = -0.9833 log (1-U+)-0.0851
Dezree of Consolidation, U Time Factor, T,
%%
\
0 0.0000
5 0.0020
1 ; A “0.0078
15 c 0.0177
36) A 0.0314
L
25 0.0491
3’0‘/ ©.0707
a5 0.0%62
\_’4;:5' 0.1260
45 0.1590 ¢
,'2}{. 0.1970
- Ny
55 0.2390
%o; 0.2660 .
65 0.2420
ey - o030
"/
;7;; 0.4770
€0 0.5670
aq 0.6740
w0 0.8480 !
- Bs . 1.1290
100 o«
T ¥
o
Jun 2.3
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2.4 3usunsy MICROSET I

2.4.1 miiiwunasiSyuTysunsy
Qﬁnaﬁﬂvuﬁaﬂbgﬁu HinIsHeuI A ERBNR LRa Y LY
WINUAIS L EsuTUsEn SuBuN MR BN 815 1du n¥Y BASIC , FORTRAN ,
COBOL , PASCAL , C iYusiu ﬂenﬂuﬂxuéﬁﬂﬁhﬂg1unéunﬁnﬁszﬁuga ( High
Level Language ) ua:ﬁhﬁﬁnnéuuﬁat%uniﬂ AHITTAURY UTD AN LRTRY
( Machine Language ) 14un alun Assembly tilufiu
ﬂﬁn%ﬁnﬁuﬂﬁgtiuu1ﬁﬁ%u11ﬂ1unqstiauﬁusunsuﬂ1ﬁ1§an
180781 Turbo Paseal Version 5.0 1ﬂﬂﬁlﬂgﬂﬂﬂ73nhﬂﬁoﬁa1uﬁ
1) ﬁhuaxnnanﬁun1ﬁQnﬂanuuutﬁntﬁunﬁuﬁdﬁn§hnﬁ31?uutiuu
TusunsuRYIINTTIUURSS S s 1Ty
2) a1 Pascal a1y i Tluatsiligudduay1suns neuSe s
ENAUIA2INRINISATAY  Compiler WS & HN Utility t#a(WNA2I8REAIN
SUWWAGENInEaTu 9 nafinfin1simu191n Standard Pascal Sunada

Turbo Pascal Version 5.0 1uﬂgqﬁh

) 3) SWITORIEHEUITUSUASNA L FHUS Y Turbo Pascal fialuis
sradn ilsasnmmrsanistusunsuaan tiuday 9 18 13040 gin (Unit)
AvLTun SRR ING 1DuBRU 19ATAR (obj) uunLAUTIA9MIA wEIuwT N Yy
TURBUATITABNINFT N n1sARNnsauEniusun s Budoy 5 wie Tunetf idul
RIS 0
tFsuIusunsuA1inaU LeATARIAIMEN 31 64 ATaTus

UWHAITUAU L TR UTUSUASTHLS
Lﬁniugaiﬁﬁiﬁ%ﬂﬁniasqqﬁuﬂnﬂiﬁ

4) ATUNITBUSNAISIEATYY Pascal 81 1 course WOAH

2rS 2
ﬁﬂ‘zﬂu5']u3"‘ﬂﬁlﬂﬂﬂﬂ"ﬁ77
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2.4 .2 FLOS THART LE EFF”A’T

‘ START ’

REAU FKOM

READ DATA: a,b,q,h,n DATAFILE
Cv.Eo, 6v .C T
v 20, Ov, ,CC
/
GET NAHE FOR DATAFILEJ
AT Tﬁﬁ\QEﬂTER LIRE AT THE ENGE
| - [ :

CALCULATE: oy , (a,vaz CALCULATE: o, ,q, yla,~ay)

FROM (a,~a)= arctan b;a FROM d, = arctan &

h

%3 = arctun b d, 2 arctan 2D

. n "
- |:h vary depend on depth (dysas)= arctan 2b: 2

k)

:h-vary depend on depth

CALCULATE: EFF, VEKRTICAL STRESS

_ g Yok
a6, * 2[;{(_%)(::. u,)}ga:”

: aé, vary depend on (o4 9;) & a,

- 48, vary depend on d,,d, + ta ra,)

CALCULATE: EFF. VERTICAL STRESS

!?“ﬁJ
[

ad, 3
v“[

-

ast (D’lp‘ay‘as)‘
-

kY

CALCULATE: CONSdLIDATION SETTLEHENT,

CALCULATE: CONSOLIDATICN SETTLEMEANT

hy 1
¢ ic

rc « X H 2 Ovs LS,
vt YT o

te .4

b Y

CALCULATE: RATE CF CONSOLIDATION
SETTLENMERT

C
it vary depend Yon

v, . T,

ALL PROBLEMS
BEEN EVALUATE =2




2.4.3 AU 1BYAUTENAUN 1T IE TUTUN SN (Program s Manual)
utenon tuiadadet Aa
2.4.3.1 AN (Introduection)
2.4.3.2 n1sMUAY MIROSET I
2.4.3.1 s (Introduction)

MICROSET I iltTuiusunsuiifanuaamiianida
nﬁanﬂﬁbuuuquﬁhﬁh (Consolidation - Settlement) na3IRuAunu
(Embankment) URSUNAIAIAIMNUANAIY (Differential) 1AINITNIAAD
uuuguAnfiaszuingaianarsiuenfinaus s dufuanussdnsaufanun

1) #BA*MuAAIUEISALIY (Hardware requirement)
- IBM-PC %38 IBM Compatible iniasaiu
MUBHATY 256 ATRud .
— i1pSasfufian 2 1ASaIwSasnsRAsN 1 ta%Ba
- 9DINTUIATH
- 1ASpaFNN  DOT MATRIX ( Optional

Hardware )

- uWu Floppy Disk muie 5 1/4" fwmsu
U359 Program 1 uiu usr/mis smiu
us59 Data 8n 1 udu

2) USERNEA MBI MICROSET I
~ JUIRTITYA stress distribution quus
srfupu  MiAnfuiilnseIn Embankment &
Vehicle Load
- F1R915WA1 Consolidation Settlement
rauARsfufivL REd15 9 u%xqwqﬂﬁonﬂﬁo
uR:AnaUNINBI TR RuRUAN

- %1A592¥A1 Rate of Consolidation-

Settlement AHIRAHUSIINAT TIME FACTOR
uazA1 Uv (COFFICIENT OF CONSOLIDATIOR)
2.4.3.2 n1sn3unay MICROSET I

uiatailezadnafasuss 1 Bunasat MICROSET I

fuia3ns- IBH-PC w32 IBH Compatible



‘ 1) ﬁﬁuu:uﬁﬂunnstn?auiﬁgﬂ (Introduction for
data preparation)

2) %u1ﬁ MICROSET I (To start HICROSET I)

3) n'ri'mnagmwanﬁ‘mxu'mua (Input data for
solution) URE UWAINRENG (Cutput of result)

4) npan MICROSET I (To exit HICROSET I )
1)t9ﬂuuvuﬁ1unﬁ71ﬂsuunaua (Information for input. data)

nnunnuﬂiﬁ~nﬂoﬂ T ATHUARUAYS U TUSUNSH HICROSET I vy
UTENBUAIHAILUTAIN |
a , b » 9 , n > h > Cc > Cv » Eo | 6v° ﬂd‘)'!.l" 2 4

GUIDE LINE BEFORE INPUT DATA

B
EMBANKMENT &

“hil: Cel ! Cul : Eol : EFF.STRESS1 . SOIL-LAVER NO. 1
+ (et s ST, 1
" hZ{: 0c2 : Qw2 : Co2 : EFF.STRESS2 SOIL-LAYER NO.2
MJ ._mnan.-nu-u
4
. Tsud 2.4
1A a = ATAIINNAIRIATUAUAN L RHIAL LB YA dwiad iy
LUAS

\
'y ot <t ~ o o .
b = ATUAITINATINUITBIAUAUAN Hwmidg iy LUAS

q = Tvinraddufuastas uﬁnunnnanuuutnnsuuwu
Wavuz fwia iy Au/ps .
n = waufunasfivtffuan

[y -

53



h = awmumasudssfufudiuan oy ting
Eo = 8ns1d7udn9d919 t$uusnnnanaaiy (Initial
Void Ratio) )
6Vo :1ﬂ11ulﬂuﬂulUﬂQNﬁQﬁﬂHﬁMUﬂﬂﬂdN?ﬂﬁulMuﬂQﬂM
Ros w0 (Insitu Effective Vertical Stress)
Ce = AxumasInsnadn (Compression Index)
Cv = Coefficient of Consolidation fin fUs=Bne
TAINITHUARAI IR IAY
A7 n, h, o, Co, Cv, Ua: 6 Vo tu A IANIINAIT L9E
8329 ufiuluRAY LREMINITNAEBIMIRUANTA T a3 A a8 Ruludinanaang
2)_1\3u1f MICROSET I (To start MICROSET 1)
- 18uKlu DOS Version 3.0 FUNUY Drive A ud21DA 18309 17D Boot
DOS
- 1dudu Program disk 1u Dr}ve B £52988u413 File asumTauifg
‘511’1 2. E

A \dir

Voluse in drive A is FROJECT 90
Directory of 4:\

MICROSET EXE 43824  4-12-90  4:03p - -
GRAPK  TPU 32192  8-29-88  5:00a
) ATT BBl 6269 B-29-B8  5:00a
~ CGA Bl 4253  B-29-B8  5:0(a
EBAVGA BGI 5363 8-29-88  5:00a
HERC BBl 4125 §-29-88  5:00a @
IBHBSL4 BBl 2465 B-29-88  5:00a :
FL3279  B6I 4029  B-29-B8  5:00a
COHMAND COH 2533
_ HEC CoM 3431 8-20-8%
o~ 10 Filels} 193384 bytes free



& -t . [ - o al
T VINUMIINN File : MICROSET.EXE H ez (udasud 2 g

R R e e s e e
e ey ;

developed by

v Hﬂl i hz} '!E
bt B. MANIT ( B.Eng .. RMITL )

e
bt
htlti
it

CONSTRUCTION TECHNOLOGY DEP, I

R KING MONGKUT"S INSTITUTE OF "“TECHNOLGGY LADKRABANG bt

i Copyright 1990 ﬁmVWM
(! f

L

Press ENTER to continue pltilltl
B ' @E{f’{w
e Ty i
5 il il s el U TR USR] & b ro Ty

i i é:ﬁcmmumugﬁgﬁﬁgmm!mumr.-uggg%@ i f?ml?ﬁun&muwﬁmw Al

- - A4 -—

@
ol
Jun 2.6

~ YI9MAA ENTER 1 afa9sidng USER HENU, Aasui 2.7

N

MICROSET 1

€<€<<< USER HERU 53>53»

A = ACCESS TO MICROSET 1
G = GET INFORHATION
E = EXIT TO OPERATING SYSTEM

Please enter your selected choice =a



- n1518anfa 1%0n ﬁ1u1nﬁ1§1ﬁﬁaen171%uﬁﬂsun7u MICROSET I 8=
~ - - ol -
BytREMN " s A98n eantnss tu@suily Dara HENU unuﬁﬂoguﬁ 2.8

———— e .

<<<<< DATA HODE »>>>>> ~

K = Keygoar¢
= Datufile

* Pleese enter your selected choice 3>» 3> >k

sUn 2.8
v = 970 DATA HERU dfezdpinmuaunasdayniiessuidsinungatn
fillRan K = Keyboard wuqufs discilaufiayat i1 a3 n
D = Datafile muIniy §A¥szuniayas n Datafile #9714 1Ay
G 1 VES foh DR L PTR D PPy

o a2

- ﬁﬁnﬁngﬂilﬁanQu " k " Sziu1g DATA MODE <AYURAY GRAPHIC

~

1o 1Tt uamnagwsunas INPUT AfuusudAdll dausastusun 2.9

| GUIDE LINE BEFORE INPUT DATA

.

' a ] I\ |

SRR AT o “’
EMBAN.GIENT 4 vahicle laad (@)
N S _——
‘hif: Cel : Cul @ Eol @ EFF.STRESSL SOIL-LAYER NO.1 .
L . 104 K 0 A 0 L A
h2|: Ce2 : Cu2 : Eo2 : EFF,STRHSS2 SOIL-LAYER NO.2
[ SR SR
Suit 2.9



v

YA b - -
3) nqsﬂdnngn1uanﬂ1us:uﬂRNR(Input data for solution) ums ULAAINRN

(Qutput of resplt)

- tfdanau ERTER 9T 1EduNIA GENERAL fatusuil 2. 10

€c<<< DATA HQDE 2>3>>

GENERAL

Enter half-width of the embsnkment (b) in metre =
Enter embankment and vehicle load (9) in ton/m~2

Enter the amount. of soil-layer beneath the. embankment.
> eI

2.15 AluaTHy

e e

3 2.10
~ 97UUAeZ 159§ wuan THICKNESS
COHPRESSION INDEX

kment in horizontal axis (a) in metre =4

<<€<< DATA MODE >5>>>

THICKNESS

soil-layer no.

Enter the
Enter the
Enter the
Enter the

Enter the
'

thickness
thickness
thickness
thickness

thickness

of

of

of

soil-layer no.
soil-layer nc.
soil-lsyer no.

soil-layer no.

57

=5_ —

» WNIA VOID RATIO , wuan
, WA COFFICIENT OF CONSOLTIDATION uf:
Wi2A INSITU EFFECTIVE VERTICAL STRESS

AIURASTUTUR 2.11 ,gu# 2:.12 ,EUﬁ 2.13 , fUH 2.14 use Fuit



<<<<< DATA MODE >5>>>

.. ¢ VOID RATIOQ

Enter void ratio
Enter void ratio
Enter void ratio
Enter void ratio

Enter void ratio

(Eo)

of soil-layer no.

of soil-layer no.2:=86

of soil-layer no.3=6

of soil-layer no.4:=6

of soil-layer no.5=5-

<<<<< DATA HODE >5>>>>

COHPRESSION INDEX (Cc)

Enter compression index of soil-layer

Enter compression index of soil-layer

Enter compression index of soil-layer

Enter compression index of soil-layer

Enter compression index of soil-lsayer

- -

Uil 2.13

58

§=



<<<<< DATA HUDE >>3>> o
COFFICIENT OF CONSOLIDATION (Cv)

Enter cofficient of consolidat;on of soil-layer no,1=4
Enter ‘cofficient of consolidation of soil-layer no.2=4
Enter cofficient of consolidstion of goil-leyer no.9=4
Enter cofficient of consolidation of soil-layer no.4=4

Enter cofficient of consolidation of soil-layer no.5z4

€<<<< DATA MODE >>>>>

OVERBURDEN STRESS IN-SITU (oVi)

Enter overburden stress in-situ of soil-iayer no.1:=4
Enter ovetbu;den stress in-situ of soil-layer no.2:=4
Enter overburden stress in-situ of soil-layer no.3=4
Enter overburden stres; in-sitv of soil-layer no.d=4

Enter overburden stress in-situ of soil-layer no.5=4
~



- Tﬂuﬁqﬁuauﬂbqaﬂuuﬁa:uudﬂQ:ﬁLﬁﬁ17ﬁﬁQ:§uagﬁhqﬁu7unaaJﬁﬁu
(SOIL-LAYER) %' wmuntiiumuin GENERAL

- uﬁqeﬁnﬁﬂéﬁagﬂﬁduuﬂt?uu%auuﬁd Qanﬂnexuaﬂoiﬁgﬂsvuﬁﬁuuﬂtﬁn
ﬂﬁﬁ%ﬁh?dﬂﬂauﬁnﬂ%ﬁﬁnuﬁqzuﬂihga1uus:u1ﬂua ﬁbuaﬂaﬂugu# 2.16

<< CHECK LIST DATA TABLE >>

J LAYER BO. [THICKNESS | & | b | @ | Ce | Cv | Eo I ovi j

1 4.000 4.00 $5.00f 4.500 5.000 6.000 6.000 4.000
2 4.000 4.00 5.00 4.500 $.000 6.000 6.000 4'.000
3 4.000 4.00 5.00 4.500 5.000 6.000 6.000 4.000
4 4.000 4.00 5.00 4.500 5.000 §.000 6.000 4.000
5 4

Are you confirm these data ? (y/n) =y

gﬂﬁ‘z.ls
~ dwmanfnansudin IAHAITNAYN " 0 " TusunTuesHaun SUTuLs
DATA MENU tﬁatéuﬂdfhga1nﬁﬁﬁuﬁ'nu1ﬂ GENERAL 9ufla wuaa
IﬁSITU EFFECTIVE VERTICAL STRESS g
n?aﬁﬁuﬁnnﬁavﬂauuﬁhgnﬁhq nadd "y * Tusuasuesa L TuRa g
W RENHD ;

! ol - of .
- nﬁQQﬁnuuvnnﬁwﬁvx1uaau1uaq§un 2.17

A AR A A S O S Y +
+ Hax. no. of characters for filenasme = 12

+ Filename should conform to DOS conventions.
AR B B R O e A S 4+ + + F o+

+ 4+ 4+

**¥ Please enter name of datafile to record data »xx

K==hit.dat
- JUR 2.17

1ﬁnﬂﬁ€ﬁiﬁ5#ﬂﬁﬁﬁn datafile A g1 uifasnsiiafin data 897y
datafile AfinAlu ENTER dwty  nqsfailn datarile 1iaasihu
8 fAldnusamiuis uﬂzﬂwuihuﬁanRHQSﬂﬁ _DAT (FHasa9us=AIn Y
N15IAVWREAITUN NUNIITITuTA

= SBATNIZURAI GRAPHIC ufAIA™UMUQNAY © §f CERTER LINE
fIguil 2.18

60



FE)R DETERMINE STRESS DISTRIBUTION AT THE CENTER LINE

a b
EHMBANKMENT
\\‘\\a 1pha Ipha 2
~—— .
\\-.
el
AY
4

sui 2.18

£ [ -
— SMUUITUNAIAINAY & A CENTER LINE #ﬁﬂuamiﬁﬁhguﬁ 2.18

<< AT THE CENTER LINE OF THE EMBANKHEKT >>

1 1.500 1.471 1.326
2 1.500 1.373 1.107
3 2.000 1.249 0.876
4 1.600 1.1586 0.738
5 1.600 1.071 0.632
5. 1.300 1.008 0.563
7 1.500 0.938 0.498
8 1.800 0.864 0.438
8 .. - .. —1.200f§- . 0.820f- - . 0.405§.
10 1.500 0.768 0.369
11 1.500 0.723 0.338
12 1.600 0.6789 0.312
13 0.800 0.656 0.300




\

~ SYBAIMNEURAY GRAPHIC usmya*wiwdanny o # EDGE OF EMBANKMENT
flaguin 2.20

!

FOR DETERMINE STRESS DISTRIBUTION AT THE EDGE

a b ‘
— 4
EHBANKHENT
S gIpha § =
Ipha 3 | alpha 4 A
. k) -
guﬁ 2.20
~ 9INVUISURAIAINAS X # EDGE OF EHBANKHENT AanuYaTAT JuR

v

2.21

<< AT THE EDGE OF THE EMBARKMENT »>>

..................................................................

1 1.500 1.408 1.499 1.4486
2 1.500 1.248 1.428 1.326
3 2.000 1.0864 1.337 1.178
4 1.800 0.838 1.266 1.068
35 . 1.800 0.832 1.189 0.8971
& i 1.300 D0.758 1.148 0.901
7 1.500 0.6886 1.088 0.829
B 1.800 0.613 1.023 0.753
<] 1.200 0.571 0.983}§ , 0.708 -
10 1.500 0.526 0.835 0.858
11 1.500 0.487 0.890 0.615
12 1.600 0.451 0.846 0.573 -
13 0.800 0.434 0.825 0.554
* Press Enter to continue %
A
o
M 2_21

B2



- M TNIBAIHA U RAIAD STRESS DISTRIBUTION OF EACH SOIL-
LAYER sw3ugafienaisunciinaunns EMBANKMENT A9suft 2.22

<< Stress distribution in each soil-layer »>
<< due to embankment & vehicle load >>

1 1.500 4.1825 3.9312
: 2 1.500 4.1468 * 3.6720
3 2.000 4.0048 3.3531
4 1.600 3.83786 . 3.1237
5 1.600 3.6446 2.9169) »
6 1.300 3.4800 2.7641
7 1.500 3.2802 2.6029
8 1.800 3.0708 2.4283
8 1.200 2.8319 ,2.3221
10 1.500 2.7686 2.1894
11 1.500 2.6170 2.0868
12 1.600 2.:4681 1.9767
13 0.800 2.3984 1.9252

i INC:_STRESS = Incremental vertical stress ¢

* Press Enter to continue X

ﬁhguﬁ 2.22

- WRIINNUIANINAIZUNAIAY DIFFERENTIAL CONSOLIDATION
SETTLEMENT OF EACH SOIL-LAYER u®: #uu TOTAL 7:uiﬂogﬂ
AINAIIURETnOUNAY EMBANKMENT #aguil 2.23

<< Differential-settlement of the embankment >>
<< due to embankment & vehicle load »>>

1 1.500 D.144856 0.140283
2 1.500 0.154746 0.143585
3 2.000 0.128286 0.113397
4 1.800 0.114251 0.098500
5 1.600 0.091880 0.077503
6 1.300 o 0.057258 0.047724
7 1.500 0.049593 0.040902
8 1.800 0.046378 0.038088
g o 1.200 0.024378 0.018953
10 1.500 0.025478 0.020822
11 1.500 0.021759 0.017766
12 1.8600 0.018670 0.0152€6
13 0.e00 0.008552 0.006980

l TOTAL 1 0 888193' 0.780800'

.* Press Enter to continue ¥ S

:l:.s
o
- s 2.23

63



~
Y

URININNA ENTER uﬁﬁqanWNtuﬁuuzﬂuuﬂﬂqﬂﬂsﬁoﬁﬂ RATE OF
CONSOLIDATION SETTLEHENT A9§uit 2.24

<<<« RATE OF CONSOLIDATION SETTLEMENT 3>>>
OF EHBANKMERT AT THE CENTER LINE

DEGREE OF CONCOLIDATION TIHE FACTOR TIME (DAYS) CONSOLIDATION
' Uv (X) ( Tv ) ONE-HAY ] THO-HAYS SETTLEHENT (H),

10.00 0.0078 8.06 2.27 0.089514
20.00 0.0314 36.48 9.12 0.179029
30.00 0.0707 82.15 20.54 0.268543
40.00 0.1260 146.40 36.60 0.358058
50.00 0.1970 228.90 §7.22 0.447572
60.00 0.2860 332.31 83.08 0.537087
70.00 0.4030 468.25 117.06 0.626601

‘ 75.00 0.4770 554 .24 138.58 0.67135¢
60.00 0.5670 658.81 164.70 0.716118
85.00 0.8740 783.13 185.78 0.760873
80.00 0.8480 985.31 246.33 0.805630
95.00 1.1280 1311.81 327.85 0.850387
88.00 1.1781 1368.8686 342.21 0.886193

*¥¥x Press ENTER to back to USER HENU xxx
«

SUN 2.24

1ﬂu§hagﬁhﬁ1uaa TIHE FACTER ugtfi1 Uv ( DEGREE OF‘CON§0LI—
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| LAYER NO.I THICKRESS I = i b l qQ l Ce l Cv | Eo ] ‘ovi l
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11 1.500 8.00 6.00 4.200 0.531 0.298 2.8786 8.210
12 1.800 8.00 6.00 4.200 0.504 0.261 3.1231 10,040
13 0.800 9.00 6.00 4.200 0.523 0.451 3.113 17230
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v of 2
ADTNUNAITANRNE AU L8 TuTun Sy
A TN ——————

1 1 1.500 1 9.00 6.00 4.200 0.666
2 1.500 9.00 6.00 4,200’ 0.808
3 ﬁ 2.000 8.00 8.00 4.200 0.837
4 1.600 9.00 6.00 4.200 0.9386
5 1.600 9.00 6.00 4.200 0.954
6 1.300 9.00 6.00 4.200 0.882
7 1.500 9.00 6.00F 4.200 0.783
8 1.800 ¢g.00 6.00f 4.200 0.884
g 1.200 .00 6.00 4.200 0.603
10 1.500 £.008 “6.00 4.200 0.587
11 1.500 2.00 8.00“ 4.200 0.531
12 1.E00 8.00 68.00 4.200 0.504
13 L 0.800 S.00 6.00 4.200 0.523
#
ANTIIUNAIN RANT

\

0 2071 3.702 1.10
0.314§ 3.233 2.05
0.297 3.679’ 3.12
0.412] 3.257 3.45
0.354f 3.42% 4. 30
0.202] 3.852 4.921
0.313§ 3.577 5.871
0.457]" 3.832 6.21¢
0.391 3.451% 7.11¢(
0.288[] 3.299 8.02(
0.299} 2.978 9.21¢C
0.261f 3.123f 10.04C
0.451F 3.113} 11.25¢

<< Stress distribution in each seil-layer >
<< due to embankment & vehicle load 55

1 1.500 4.1825
2 1.500 4.1468
3 2.000 4.0046
4 1.600 3.8376
5 1.800 3.6446
6 1.300 3.4800
7 1.500 3.2802
8 1.800 3.0706
S \ 1.200 2.9318
10 1.500 2.76886
11 1.500 2.8170
12 1.800 2.4681
13 0.800 2.3984
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»
1

<< Dlrferentlal settlement of the embankment 5>
<< due to embankment & vehicle load >3

1 1.500
2 1.500
3 2.000
4 1.800
5 1.600
6 1.309
7 1.500
8 1.800
8 1.200
10° .1.500
11 1.500'
112 1.800°
TN /LI ) S
- i TOTAL, " f .

G i e e e 8 G = s G e ——— W - ——— — ——— - —— = —— — o

0.144856
0.154746
0.128286
0.114251
0.081880
0.0572¢8
).048583
0.046378
0:024376
0.025478
0.021758
0

0

.018670

.008552

0.140283

0.1435951
0.113387

0.088500
0.077503
0.047724
0.040802
0.038088
0.018853
0.020822
0.017768
0.015286
0]

e o —— — ——— - — ———— — —— — — = —

<«<< RATE OF CONSOLIDATION SETTLEMENT >>»»

OF EMBANKMENT AT THE CENTER LINE

REE OF CONCOLIDATION ! TIME FACTOR

‘ CONSOLIDATION
"SETTLEMENT (M)

P e s e e = G e S G- - " S o S ——— T = v v T SR e e A B = b = —— — —— — o S A —— — _— - _— a— — — — —

Uv (%) ( Tv )
10.00 8.0078
20.00 0.0314
30.00 0.0707
40.00 0.1260
50.00 0.1870
60.00 J.2880
70.00 0.4030
75.00 _ 0.4770
80.00 0.5670
85.00 0.56740
80.00 0.8480
95.00 1.1280
89.00 1.1781

.06
.48
-5
.40
.80
.31
25
.24

.81

.27
V47 4
.54
.80
.22
.08
.06
.56

0.088514
0.1798029
0.268543
0.358058
0.447572
0.537087
0.826601
0.6713568
0.716116
0.760873
0.805830
0.850387
0.886193
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Program Settlesent Analysis;

Uses  cri,graph;

Type  arrayl=array[1..20] of real;

Var d,c,v,s,fliarrayl;
t.nozireal;
1:integer;
cof,stress,conp,void, thick,a,b,q,hireal;
chychizcharg
fp:file of real;
fnagel:string[20};

Procedure Infora;

Begin
Cirscrifriteln;¥riteln; . .
Writeln(’ KICROSET I -- THE HISTORY Page 1/3 ');Writeln;
friteln(’ : “)i¥riteln;
Writeln(’ HICROSET I is developed under B.Eng Special Project - ‘)iHriteln;
Kriteln(’ during January-March in 1990 at Construction Technology ‘}ikriteln;
Nriteln(’ Dep., Faculty of Engineering { KRITL ). “)ihritelnsBritelninriteln;
Briteln(’ 31 Press Enter to forward 1% i
Readln;
Clrscrg
Briteln{’ ' MICROSET 1 --  INTRODUCTION Page 2/5 ');Hriteln;
Britein(’ “}iMriteln;
Writeln(’ ) In order to evaluate the satisfactery perforgance of an ‘ViWriteln;
Writeln{’ earth structure design, it is frequently necessary to - ‘);Hriteln;
griteln(’ pstigate its settlesent. Because of the cosplexity of ‘1iBriteln;
Briteln{’ the machanical properties of soils and the distrubing ‘JjMriteln;
Hriteln(’ influences of stratification, there exist no accurate - ‘)iHriteln;
kriteln{’ sethods of predicting settlements.Mevertheless, a theo- ‘)iHriteln;
Writeln(’’ retical analysis of the settlesent process is indispensa- ‘}i¥riteln;
¥riteln(’ ble because the results perait the engineer at least to . ")slriteln;
driteln;
Writeln(’ §% Press Enter to forward $¢ BH
Readln;
ClrscriWriteln;Briteln; c
kriteln(’ INTRODUCTION ( cont. ) Page 3/3 "N -
Writeln(* - ' Bk '
-Briteln(’ recognize the factors that determine the magnitude and the BH
Briteln{’ distribution of the settlesent. BH
¥riteln(’ In general  the settlesent consists of three cosponents, BH
sriteln{’ nagely iszediate settlesent , consolidation and secondary BF
briteln(’ cospression settlepent. : BE
Briteln{’ In the past , nuserous sethods to estisate settlesent have BH
Hriteln{’ been developed.Sose of these sethods , nasely the stress - REH
Hriteln(’ strain contours , the elastic sethod , Skespton - Bjerrus BE
Writeln;
Briteln{’ 1% Press Enter to forward X BN
Readln;
Cirscri¥ritelnjkiriteln;
¥riteln(’ INTRODUCTION { cont. ) Page 4/3 ')
Britelnl’ : S H
Kritein(’ sethod and convention one-disensional method etc. BN
Kriteln{’ The prediction of settlesent method , in this sicrocosputer ‘)s
#riteln(’ prograe , used the conventienal one-desensional sethod. BH
Briteln{’ CONVENTIONAL DME - DIMENSIONAL METHOD BE
Kriteln{’ Thic zethod wss prigingllv developed by TERZARY (1925} and B
Hriteln{’ involves the numerical sussation of vertical strains beneath 1
Writeln(’ the earth structure , allowing for different soil properties #H
Kriteln{” at different depths. These soil properties are generally - oK
Writeln; :
Kriteln(” 13 Press Enter to continue ¥ 1

Readln}



{irscry

friteln{’ INTRODUCTION { cont. ) ' Page 5/§
Writeln{’ -—==
Hriteln(’ deternined fros cedometer tests, )
Kritein(’ In consolidstion theory of terzagi only consolidatation set-
sriteinl’ tlesent is considered. The secondary coepression is fully
griteln{’ neglect
griteingWriteln;iriteln;
griteln(’ 18 Enter to back to user eenu §1');
keadln;

End;

Procedure Does;
Var graphdriver:integer;
graphsode:integer;
Begin
graphdriver:=detect;
initgraphlgraphdriver,graphaode,’');
Line{100,175,600,175};
Line{250,125,450,125);
Line(130,173,230,123};
Line(450,125,550,173);
Line(350,97,330,300};
Line{100,223,600,223);
Bar{250,125,430,140});
Bar{250,160,450,173); -
Line{100,275,600,273);
Bar(160,173,600,178};
Bar{100,225,600,228};
Bar{100,273,600,278);
Line{150,100,350,100};
Line{150,%7,150,103});
Line(250,97,250,103);
Line(125,175,123,275);
Line{365,120,435,120);
Line(345,130,365,100);Line{3735,120,375,123};
Line{435,130,435,100) ;Line(425,120,425,123);
Line(36%,100,435,100);Line{370,100,370,83};
Line(430,100,430,85);Line(370,83,430,83);
Line(370,95,43¢,53) ;Line(400,B5,400,95);
Line(355,110,363,110);Line{435,110,445,110};
Line(358,116,355,70);Line{445,110,445,70);
Line{355,70,445,70) ;Line(365,114,435,114);
Line{375,103,375,114]; Line(385,103,385,114);
Line{395,103,395,114}; Line(405d03,405,114);
Line(415,103,415,114);Line{425,103,423,114);
Line{375,106,383,106);Line{375,111,385,111};
Line(415,106,425,106);Line(415,111,425,111);
Line{355,70,380,83);Line(445,70,420,85);
Line(355,110,365,103};Line(435,103,445,110);}
Bar{375,106,385,111) ;Bar{415,106,425,111);
Bar{345,100,435,103) ;Bar (365,114,433,120);
Bar(365,120,375,123) ;Bar (435,120,425,125}
Bar{370,82,430,85);
Settextstyle{2,0,7);Settextjustity(l,2};
futtextxy(350,25, BUIDE LINE BEFOR IKPUT DATR");
Quttextxy{200,85,'3");
Quttextxy(300,B5, b" };
Settextstyle{2,0,5);Settextjustify(l,2};
Duttextry(350,142, EHBANKMENT & vehicle load (g) ');
Outtextxy(550,195, SOIL-LAYER RO.1"}y
Outtectev (S50 740, 'SO1L-LAYER HD.2°):

ST



Duttextxy(240,240,"h2 : Cc2 ¢ Cv2 1 Eo2 ¢ oVi2');
Readlny™

Llosegraph;

End;

Procedure Done;
var graphdriver:integer;
grapheode:integer;
Begin
graphdriver:=detect;
initgraph{graphdriver,qoraphaode,’’};
Line(100,175,600,175); S
Line{250,125,450,125);
Line{150,175,250,123);
Line(450,125,330,175});
Line{350,75,350,300);
Line{100,225,400,225);
Line(100,275,600,273);
Line{230,173 ,350,225);
L1ne(150 175,350,225);
Line{230,125,250,175);
Line{150,100,350,100);
Line(150,97,150,103);
Line(250,97,250,103);
Settext:tyle(Z 0,3);5ettextjustify(l,2); '
Quttextxy{350,25, FOR DETERMINE STRESS DISTRIBUTION AT THE CENTER LINE);
Quttextxy(200,85,%a"); ;
Guttextxy(300,B5,°h");
Juttextxy (350,140, EMBANKMENT');
Settextstyle(2,0,4);5ettextjustify(,2);
Quttextxy(230,183, alpha 1');
Duttextxy(310,185, alpha 2');
Readln;
C]usegraphé
End;
Procedure Did;
Var graphdriver:integer;
graphendetinteger;
Begin
graphdriver:=detect;
initgraph(graphdriver,qraphecde,’ ' };
Line{100,175,600,175});
Line(250,123,450,125);
Line(150,175,250,125); T \
Line(450,125,550,175); ‘
Linel250,75,250,300);
Line{100,223,400,225};
Line{100,275,600,275);
Line(130,175,250,223});
Line{450,173,250,225);
Line{350,175,250,225);
Line(250,123,250,175);
Line{150,100,350,100);
Line(150,97,150,103);
Line{350,97,350,103);
Setteatstyle(2,0,5);8ettextfustify(l,2);
Duttextxy(350,25, 'FOR DETERMIKE STRESS DISTRIBUTION AT THE EDSE BH
Duttextxy(200,85,'a"); .
Duttextry(300,83,°b);
Outtextxy(350,140, EMBANKHENT');
Cottpvietvial? O £3«Cattboavisuctitelt D1



uttextxy(300,183, alpha 4');
Duttextxy{460,177, alpha 3’}
Readln;
Closegraph;
- End;
Frocedure Readdata;
Label 1060;
Var  confirs:char;
Begin
Does;
100 3
Clrscribriteln;
Hriteln{’ €e«{{ DATA MODE >)E3’);Hriteln;
¥riteln{’ BENERAL" ) ;Mriteln;
Writeln(’ BH
Hrite ('Enter slope-length of the embanksent in horizontal axis °);
Write ('{a) in setre ='});
Readln{a);Writeln;
Brite (’Enter half-width of the esbankeent (b) in setre =");
Readln(b};Hriteln;
Write ('Enter esbanksent and vehicle load {g) in ton/a*2 =');

Readln{q);¥riteln;

Write {'Enter the amount of spil-layer beneath the eabanksent ="});
Readln{n};

Clrscribriteln; <

Hriteln( ' wee{< DATA MDDE 233 );Mriteln;
Writeln(" THICKNESS® }sHriteln;
Hriteln(’ Aj
i1=0;7:=0;
#hile z<{n Do
Begin
i1=itl;
=2l
Write{ Enter the thickness of'snil-layer no.');
Write{i, '=");
Readln (thick};
dli]:=thick;
Eriteln;
End;
ClrscriBriteln;
Writelnl esed{ DATA KODE 7)#ss)sMriteln;
Writeln{ " CONMPRESSION INDEX (Cc) ")iMriteln;
¥riteln{’ S H
1:=032:=0; R
#hile z<n Do
Begin
ii=itl;
27zl
Write{'Enter cospression index of soil-layer no.’);
Brite{i, '=");
Readln (cospl;
clil:=coep;
Writeln;
End;
Clrscrifriteln;
Eriteln{ €ar{{ DATA MDDE d3sp2’}:Hriteln;
Writelm{’ .COFFICIENT OF CONSOLIDATION (Cv) ");Hriteln;
Briteln{ -~ : BH
1:=06;z:=0;
¥hile z4(n Do
Panin




13574
Krite{"Enter cofficient of consolidation of soil-layer no.'});
krite(i, "="');
Readln {cof};
filil:=cof;
Writeln;
End;
Clrscribiriteln;
Writeln('e«x{{ DATA MDDE >>»2®’);Hriteln;
Hritela{’ VOID RATIO (Eo) ");Writeln;
¥riteln(’
13=0;2:=0;
Khile z¢n Do
Begin
is=itl;
13524}
Write{'Enter void ratio of soil-layer no.');
Brite(i, '="};
Readln (veid};
viil:=void;
Writeln;
End;

ClrscriBriteln;
Briteln{ ee«{< DATA MODE >>e»2’)jkriteln;
Kriteln(’ OVERBURDEN STRESS IN-SITU {sVi} ');Eriteln{
Writeln('
ii=0; 2:=0;
#hile z¢n Do
Begin
i=itl;
2i524l;
¥rite(‘Enter overburden stress in-situ of soil-layer no.’};
Brite(i, '=");
Readin{stress);
s{i]:=stress;
Kriteln;
Endg d
Clrscr; BritelnjHriteln;
Kriteln{’

Hriteinj¥riteln;

{¢ CHECK LIST DATA TRBLE »

"

")

o

Briteln{' --
Eritsln('! LAYER HD.! THI

! Cv ! o [ Vi [)

CKNESS ! a E b ! i ! Cc
¥riteln{’ :
i:=032:20;
¥hile 2{n Do
Begin
iz=itl;
1i=tly
Brite(’
Brite(’
Briteln
End;

-~

" gi7:3) sHrite(’ ',c[i]:?:l);ﬁrite('!’,fl{i]:?:S);Hri

;’:1,1:6);Hrite('E':é,d[i]:lO:S);Hrite(' l',a:b:?);Hri
'EZ,S[i}:B:S,'!');

te(" I ,b:6:2});
te(" § ,v[i1:7:3);

‘)

kriteln{’

firiteln;Brite{’ Are you confire these data ? {y/n) =");Readln{confira};

1f contira ='n’ Then goto 100 Else
End;
Procedure Selutiong
Var t,y;z;e,f,k,ﬁ,vl,pi,keeg,susl,suaZ,sueS,sua@,suﬂﬁ,:v:real;
alphal,aiphaZ,alphal,alphad,alphad:array[1..20] of real;
strecsd, stress2,pl,p2,p3,pd, tv,0,8:array[1..20] of real;
tisel,tiee?, tined, tised, ratel rate2:array(1..20] of realj



1=0y2:=0t:=0;
While z{n Do’
Regin
ii=itl;
7i=ztly
yi=d[i] + t;
simarctand (atb)}ily) §;
alphallili=x;
tizy;
End;Writeln;kriteln;
1:=0;25=0; t:=0;
¥hile z{n Do
Eegin
i=itly
zi=2tl;
y:=d[i) + t;
xe=arctan( (hi/{y) };
alpha2fili=x;
ti=yg
End;
Bone;
Clrscrikritelns¥riteln;
Hriteln(’ {{ AT THE CENTER LINE OF THE EMBANKKENT 2>');
Writelnjriteln; .
Hritein{’ 3 IH
Briteln{’ § LAYER HD. ! THICKNESS | { gl +a2) | taz}) I
kriteln{’ RE
i:=0;2:=0;
¥hile 2<n Do
Begin
ir=itl;
7174l
krite{' [ :12,i:7)zuritel’ ':7,d[i]:13:3);urite('l',alphal[i]:lﬁ:l);
Hriteln('[',alpha?[i]:lO: ,‘!‘); >
End;
driteln(” h
Briteln;Kriteln{’ ! Press Enter to continue ¢°);
Readln; °
ie=D;2:=05 L0y
¥hile z{n Do
Begin
i1=itl;
1:=14l;
yi=d[i] + t e
xs=arctan( (a}/{y) i
alphadlili=x;
tr=y;
End;
i=03z2:=03 t:=0;
While z¢n Do
Begin
ir=jtly
iFItly
yi=d[i] + t;
xe=arctan{ {at{28b}}/{y} };
alphad[i)i=x;
tizy;
, Ent;
i1=032:=05 t:=0;
Hhile z<n Do
Bagin




21224l \
yi=d{i] + t;
xi=arctan{ (2¢b}/(y) };
alphad[idi=x; ‘
tizy;
End;
Bid;
Clrserjdriteln;lriteln; .
ritelnl’ {{ AT THE EDGE OF THE EMBANKMENT 9)');
Britelnj¥riteln;
Briteln(’ B
Kriteln{’ ' LAYER KO, ! THICKNESS l { a3} | {ad +ad ) I {40d } l');
Eriteln(’ - i);
i:=0;2:=0;
Hhile z<n Do
Begin
i:=itl;
7524l
Hrite(’ ':7,i:7);Nrite('!’:7,d[i]:13:3);ﬁrite('l',alphaS[i]:lO:S);
Write{’ ',alpha4[i]:15:3);Hriteln('I',alphaﬁ[i}:lO:S,‘!');
End;
Writeln(’ ~ RE
Writeln;Hriteln{’ ¥ Press Enter to continue §'); )
Rezdln;
Clrscr;
pii=3.1415927;
11=042:=0;
Hhile z<n Do
Begin
ii=i4lg
7:=74l;
yi=alphailil;
xe=alpha2[ily
e={ { {athjty )/a };
fi={ (b3x)/a };
bi={ { qtle-f) ) /pi )
stressifil:={k$2);
End;
Clrscry
1:=032:=0;
Ehile z{n Do
Begin
ie=itl;
7i=24ly <
wi=alphad(il;
y:=alphad[i};
xi=alphadlil;
e:={ { (atb)ty )/a );
fi={ (b¥xj/a j;
ke=( { q¥{ute-f} }/pi );
stress2{i]:=k;
End;
Clrscrifritelnidriteln;
Writeln{’ {{ Btress distribution in each scil-layer 2>');
Writein{’ {{ dus to esbanksent & vehicle lcad >3’}
Hriteln{’ }
Eriteln('l LAYER RO, } THICKNESS ] IMC.STRESS AT ¢ ] INC.STRESS AT THE EDGE !')
$riteln{" . ')
1:=052:=0
Hhile 245 Bo .
Ranin

.!,..

‘

a




73514l

Nrite('[':l,i:7);ﬁrite(' ¥

7,d[i]:13:3);ﬁrite('l',stressl[i]:19:4);

Hriteln('l',stress?[i]:26:4,'!');

End;

Briteln{' [ INKC.STRESS = Incresental vertical stress )');
HritelniMriteln(' % Press Enter to continue 1');
Readln;
keep:=0.43429;
it=0;2:=0;
Hhile z¢n do
Begin
it=itl;
7i=24);
wi=( (d[i])7(1 + v[il) };
xi=( ( s[i] + stressi[i] }/s[i] );
ye={ keep t In{x) )3
pllils={ w t clil ty )
p3lide=pilil;
End;
1:=0 32:=0;5u81:=0;
While z{n Do
Begin
ir=itl;
z:=241;
pliils=susl + pl[il;
sugli=pi[il;
End;
ir=0;2:=04
While z¢n Do
Begin
ii=idl;
zi=ztlg
wi={ {d[i])/7{1 + ¥[il) };
xi={ { s{i] + stress2[i} }/sl[i] };
y:={ keep ¢ In{x) );
p2lile={ ® ¥ c[i) t y )3

1120 ;z:=0;5u82:=0;

Khile z¢n Do

Begin
1304y
2524l -
p2li}i=sus2 + p2[il;
sue2s=p2[1);

End;
Clrscrikriteln;¥riteln;

Kriteln(’ {{ Differential-settleaent of the esbanksent >>');
Yriteln{’ {¢ due to embanksent & vehicle load 2>'};

Writeln{’ --- — -

Hriteln{’

Hriteln(’
ir=052:=05
-Bhile z4n Do
Beain
i:=i+l;
HE Y .
Hrite('}':l,i:?};krite(’i':?,d[i]:lS:Sl;Krite(‘!',pE[i]:Zi:b);
briteln(* | ,p4lid:15:," £ 5
Fndr

ST
Briteln{’ ! LAYER NO. |} THICKNESS ! AT THE CENTRE LIKE 1€) ! AT THE EDGE ih
‘Y



wrale { Fal/, 1UTALT:9, F 5,susl:25:bi;wr1teln('l',sum?:lﬁ:b,'!‘);
Writeln(>  mmemeeee- BF
WritelnsHriteln{’ ¥ Press Enter to continue 3°);
Readln;
of1):= 105 of23:= 20; o[3):= 30; ol4]:= 40; o[d):= §0; o[b):= b0;
5{73:= 78; of83:= 75; of9]:= 80; oliGli= B3; olll):= 90; ofl12]:= 95;
o[13]):= 99;
tv[13:= 0.0078; tv[2)5= 0,0314; tv[3]:= 0,0707; tv[4):= 0,1240;
tv[81:= 0.1970; tv[b]:= 0.2860; tv{71:= 0,4030 ;tv[8]:= 0.4770;
tv[%]:= 0.5670- tv[10]:= 0.6740; tv[11]:= 0, 8480' tvl12]:= 1.1290;
tv[13):= 1.1781;
i:=02:=04
While 2¢n Do
Eegin
ii=itl;
2:=1t);
alil:=f1[i] ¥ d[il5
End;
i:=0;z:=0;5usd:=0;
While z<{n Do
Regin
i=itl;
7:=1tl;
glili=susd + a[i);
) susd:=alil;
End; A
i:=0;2:=0;5un3:=0;
Yhile z4n Do
Begin
is=i+l;
235743
6{i}r=sugd + d{i];
sus3:=d[il;
supdi=sued / 2;
End;
cvi= surd / susd
For i:=1 To 13 bo
Beain
vis=ty[il;
timei[il:=vl % (sqr(susd}/cv);
time2{iis=vl 1 {sqr{sumd}/cv};
rateiil:=(suml % o[il)/o{13]
End;
" Clrscry .
Writeln; -
Writeln(’ €4 RATE OF CONSOLIDATION SETTLEMENT 3>33');
Hriteln{’ {F EMBANKNENT AT THE CENTER LIHE’);
Writeln(’ R
Hriteln('; DEGREE OF CONCOLIDATION J TIHE FACTOR.!ﬁ TIHE (DAYS) i CONSOLIDATION l');

-

Writeln(’ A
Britela{’ vy (1) I { v} : ORE-BAY ! THO-KRYS § SETTLEMENT (K) ¥ );

Writeln(’ B H

For i:={ To 13 Do .

Feqin

¥rite {° , i1,eli)if3:2)s krlte( j 113 tv[i]:?:ﬁ);Hrite('!‘:&,tiael[i}:?:Z};ﬁrite('5':2,tiﬂe2[i]:9:2);
Writeln(' §:2,ratel{i]:13: .\), .

End;

Writeln{’ gH

Kriteln;

Writeln{' 388 Press ENTER to back to USER MEKU 318°);

Readlng ‘

End;
R - o T



Procedure Fix;

Begin

Clrscr;
BritelnsBriteln;Hriteln; »
Briteln(® LA B R F AT JF S S A S i OO P ')
#ritein(” t  Hax. no, of characters for filenage = 12 +'h
Hriteln{’ + Filenase should conform to DOS conventions., + BH
§ritelnl LR EEE R TR I I I O S )
WritelnjBriteln;kriteln; )
Hriteln(’ b38 Please enter name of datafile to record data nt')
kriteln(’ B H
briteln(’ i;i;
Write (° BH
Read{fnasel);
Assign({fp,fnamel);
Rewrite(fp); \

Write(fp,a};

Write{fp,b);

Write(fp,q);

Hrite(fp,n);

i1=0; z:=0;
While z<n Do
Begin
i=itl;
227+l {
Writelfp,d[il);
Write{fp,c(i)};
Hrite(fp,f1{i});
Brite(fp,v[il);
Write{fp,siil};
End;
Close{fp);
End;
Frocedure Loose;
Begin
Elrscr;Hriteln;Hr;teln;ﬁriteln;
Briteln( #11 Please enter nase of datafile to operate 112°);
Rriteln(’ ‘)
Writeln(’ ‘)
Hrite (°
ReadIn{frasel);
Assign{fp,tnasel);
Reset{fp};
Read{fp,a};
Read(fp,b);
Read(fp,q};
Read(fpn);
Writeln(a,b,q,n};
1:=0; 23204
Khile z¢n Ba
Begin
ii=i¢];
zi=THl;
Read{fp,d[i]};
Read{fp,c{i]);
Read{fp, 11{i}};
Read(fp,v[i]);
Read{fp,s{i]);
briteln(d[il,cli], f1[i],v[i],sti]);
End; ;
Close{ip):

TEYERTrmean
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trocedure Recheck;

Begin
ClrscryWritelnsbriteln;
Writeln(’ < CHECK L1ST DATA TABLE »');
Kriteln;Mriteln(’ Data read fros file ¢ ' fnamel);
L L R R H
Wfiteln('g LAYER NO. I THICKNESS ] e P ¢« [ G [ &v } ke J ovi i
B B L A - RH

1=fyz:=0;
Whiie z¢n Do
Begin
ir=i+l;
Z:=24y; )
Write(" J':f,i:6)Hrite(" J':5,0[i1:10:3);Write(’ |',a:6:2);Write(' ybi6:2);
write{' §,q:7:3);krite( ',c[i]:7:3);ﬂrite('l',fl[i]:7:3};Hrite(' ',v[i]:7:3);ﬁriteln(‘",s[i}:B:S,'l'};

End;
Hriteln(’ - BH Readln;

A Y

End;

Label return;

Begin {main}
Clrscry Writeln;
Writeln{’
Hriteln(
Writeln(’
Briteln(’ = b
Writeln{s : HICROSET I
Rriteln(’

Hriteln(’
Kriteln(’
Hriteln{’
Writeln(’ : developed by
Hriteln(’ =
Briteln(’ i Bo MANIT ( B.Eng .. KMITL )
Briteln(’ =
Briteln(”
Writeln(’ & CONSTRUCTION TECHNOLDBY DEF.
Hriteln{’ S KING MONGKUT®S INSTITUTE OF TECHNOLOGY LADKRARANG
Britein(" s Copyright 1990
Hriteln(’
Kriteln( Fress ENTER to continue
#ritein(’
Kriteln(’
Briteln(”
Readln;
return:;
Clrscr; ,
Writeln;WriteiniHriteln;¥riteln;
Eritelal’ HICROSET I B H
Writeln;
Hriteln(’ z==zz : )i
Briteln;
kriteln(’ €ae({ lISER WENU >)>533 BE
Hriteln; ®
Writeln;
Eriteln(’
Writein{’
#riteln(’
Writeln;
kriteln(” == R
Hrite(’ Please enter your selected cheice ="};readin(ch); ,
If ch="a" Then

ACCESS Th MICROSET 1. N H
BET INFORMATION B H
EXIT TO BPERATING SYSTEM RH

m D I
n o n o5




Clrscrifriteln;Writelnjiriteln;
¥riteln{’
Kriteln;

S€€{< DATA MDDE >2im2

ar

Writeln(’
Hritetasbritein;
Writein{’
Kriteln(" K
kriteln{’ B
Briteln;kriteln;

Create source of data fros :°};

Keyboard');
Datatile’);

""""""""""""" "1ikriteln;

Hriteln(’
hrite(’
Clrscr;
If chl="k" Then
Eegin
Readdata;
Fix;
Readln;
folution;
6oto return;
End;
1f chl="d" Then
Begin
Loose;
Recheck;
Solution;
Boto return;
End;
End;
if ch ="g" Then
Begin
Inforae;
Boto return;
End;
If ch ="e’ Then
End.

t Please enter your selected choice 399 33§ »');Readln{chl);
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