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Krit Soawiang 2009: A Study of Behaviors of Bridge Approach Structures.
Master of Engineering (Civil Engineering), Major Field: Civil Engineering,
Department of Civil Engineering. Thesis Advisor: Associate Professor

Korchoke Chantawarangul, Ph.D. 134 pages.

An excessive differential settlement at a bridge approach causes driver discomfort and
reduces driver safety. This problem generally occurs in the central part of Thailand, especially,
on the Bangkok subsoil, which has high compressibility. The structure of the bridge approach

has continually developed to reduce the differential settlement but this problem still occurs.

The purpose of this research was to study behaviors of 2 types of bridge approach
structure, which are approach slab on ground and approach slab on pile. The data used in this
research were obtained from bridge structures, including settlement observation, subsoil data
and as-built drawing. The settlement analysis was carried out using 1-D Terzaghi consolidation
theory, and the behaviors of concrete slab were analyse by the beam on elastic material concept,
combined with finite element method to determine shear and moment in the structure. The value

of spring stiffness is determined from tangent modulus concept and the oedometer test data.

The results of the settlement calculation show that the maximum differential settlement
of the approach slab on ground induces 9% of slope, which causes concrete slab damage.
Cracking occurs at the maximum bending moment of the concrete slab about 4 m from the
abutment. In the case of the approach slab on pile, the differential settlement is less than the
previous one. The maximum differential settlement occurs at the piles tips laid between soft clay
and medium stiff clay layer. The maximum bending moment is higher than the allowable
bending moment. The cracking of the concrete slab occurs at a distance about 14 — 16 m from
abutment which corresponds to the field observation. The results of this study can be used for
the design of bridge approach structure and the arrangement of pile lengths in the different

subsoil layers.

Student’s signature Thesis Advisor’s signature
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A3 Mesri (1973)
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A31: Mesri (1973)
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3. Transforming Soil Properties
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Concentrated Load at Center

Moment at Center

P}\; M }\42
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NN: Boresi ef al (1993)
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a) Deflection
a) Deflection
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b) Rotation
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¢) Moment
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4 o o 1 o 2} Y o
cﬂ]‘Wﬁ 11 Tﬂﬁ\iﬁ%1\1ﬁﬂ31llfJTJ@uu@31ﬁﬂu;§1uﬁﬂﬁﬁﬂllﬂﬂﬁﬂﬁqu Tag (M) FUUINUDNNTEIM

o 4 o Ao v R
HyyyaLag ) U TNUANTZINE WHUININA9

131 Hetenyi (1946)



_,;(__

)

R - -t
«

._\\_

AAARAAAARAAAMAALAAAARAAARAAAAAAAAAAAALY

L2} Lok

()

t:i Y A v J Y] A (] Y] 3
NNN 12 Tﬂi\iﬁﬁ\mmmm’muumnuugmimimmuﬂ@wqu (n) uﬁmi}ﬂimimﬂu

75995399 0A NN (V) HAAITINTE NI ANV IATIT095 1
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msmmanniavesal3alaatann1s Tangent Modulus
o 9 Ao o o A v = o 9 < A
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Janbu (1963) Tddnmanuduiusseninamiiousalsc@niaa (Effective Stress, G )
9
AUAIMIATEA (Strain, €) VOIAUNABFUAMWAIMINTUVDITAAA A 0 % (Tu) Dadd sz
% y o @ 4 1 ]
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(Consolidation Test) 1aZ@13130%1A1 Tangent Modulus (M) 1@asaunisf 22 fadl
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M=dc’/de (22)
Tag M Ao Tangent Modulus %30 Deformation Modulus
do’ f® Increment of Effective Stress
de 0 Increment of Strain

iietien Tangent Modulus 3 @A9NgUAUHUI81TIU5EaNTHA (Effective Stress, G')
lunsain1seaa? (Compression, C), MFUINAT (Swelling, S) !!a$ﬂ155@ﬁ’36§}1 (Recompression,
R) S0 149 nuden Tangent Modulus HU5AUA DA U952 aNTHa (Effective Stress,
') 1azA1 OCR Y83 Janbu (1963) 1 d1aueaunisfi 23 1fien1A1 Tangent Modulus Y097

9
HazAUYHAA1IY A9l

M=mo, (¢',/c6)" (23)
Tag m Ao A1 Modulus Number
a Ao Stress Exponent (0<a<1)

@9 Effecrive Vertical Stress (AG + 67 )

1D Reference Stress NAUNA 1 Atmospheric Pressure (100 kPa)

' e ¥y a o 4 X '
fI1 Reference Stress !ﬂuﬂ1ﬂ§ﬂ!!ﬂ11’iﬁuﬂ133\lﬂ’313\lgﬂ@]@\13\nﬂﬂ\1mu 1ag A1 Stress
£ o ~ ~ S 1Y 1 y v o d
Exponent iuﬂll"Ifuﬂéll?]Qﬁu!!agﬂu@\u!ﬁ@qslu@nﬁ1\1ﬁ 2 !!agflﬂ/\lﬁ 15 HAANAINUATUNUD

521919 Modulustiae Stress Exponent U84 ULAZAUTUAN19)



M19197 2 UEA9A1 Stress Exponent 11ag Modulus Number Y84 UIAZ AU TAA 1)

Soil or Rock Type Stress Exponent: a Modulus Number: m

Rock

High strength 1 1,000,000 — 1,000

Low strength 1 1,000 - 300
Till : Very dense to dense 1 1,000 — 300
Gravel 0.5 400 - 40
Sand

Dense 0.5 400 - 250

Compact 0.5 250 — 150

Loose 0.5 150 - 100
Silt

Dense 0.5 200 — 80

Compact 0.5 80 — 60

Loose 0.5 60 — 40
Clay :

Silty clay and clayey silt

Hard 0 60 — 20

Stiff 0 20 - 10

Soft 0 10 - 5
Soft marine clay and Organic clay 0 20 — 5
Peat 0 5-1

A31: Janbu (1963)
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A31: Janbu (1963)
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Critical Stress H3®IM11 1 Preconsolidation Pressure (Cc ’p)

A31: Janbu (1963)
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Jupoumsmmaniuavesaisa (Spring Stiffness)
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BORING LOG BORING NO BH-1 ELEV. (m) -
PROJECT Insvmsilvilqunsnsadiudtnaiaagsinu DEPTH (m) : 21.45 GWL. (m) -2.00
LOCATION AU uaRng 2 COORD. N - DATE STARTED 4fi.m. 52
FIUIAATINI “ E - DATEFINISHED : 4d.a.52
© = Su Consolidation test
21S1a % = O Wn o ucC TOTAL Recompression | Coefiencient
SOIL DESCRIPTION E 1] % LE E SPT-N VALUE m 1L X FVT (Undisturbe: UNIT Index of compress
& Z E % % (blows/ft) O PL A FVT (Remold) WEIGHT ability
[a) % e (%) (t/sq.m) (t/cum) (Cr) (Cc)
= 10 20 30 40 20 40 60 80 2 4 6 8 10 15 20 01 03 035 05 10 15
[H4|
ill Sand with Rock with Clay , [ 1} wa
Grey Brown W
(CL) 195 2SS 1 o o
(WO
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(SM) 345 ST-| 2 e 6\: 7<
4
(WO
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(SC) 495 5 ST-| 3
(WO A\
6
ST-|
7 wol 4 o L] R Qs Qados Qi
o EEN L \
9 l [ T )
o a 154
10
SOFT CLAY, GREY
(CH) 11 o L 158
12 \ ) \
L] 155 i 011 ok
13
14 o .i l l( 160
\ \ \
é 22 x 40
16.00 | 16
MEDIUM STIFF CLAY, GREY
(CH) 16.95 | 17 o 1.68]
STIFF CLAY, GREY 18 \
(CH) 18.50 s 12 11”\ . \
19
(WO
HARF CLAY GREY 0/1
(cL) 1995 | 20\ SS| 13 Do bis
(WO
VERY STIFF CLAY, GREY 21
(CL) 21.45 ss-| 4 e o
END OF BORING 22
PA=POWER AUGERING | HA=HAND AUGERING WO =WASH OUT ST =SHELBY TUBE SS = SPLIT SPOON
PARTY CHIEF: MADE BY: GEOLOGIST: FILE : DISK:
RIGNO. : DRILLER : CASING @ 3" TO m. DEPTH
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BORING LOG BORING NO BH-1 ELEV. (m)
PROIECT : azngmagzwiuuasyiua DEPTH (m) 35.20 GWL. (m) -0.50
LOCATION : auu 345 dauwaylua dannaihninia COORD. N DATESTARTED :  14/11/2006
Joudauuny’d E DATEFINISHED : 15/11/2006
- 2 Consolidation test
o 3 A g 2 O Wn Su TOTAL Recompfssion | Coefiencient
SOIL DESCRIPTION ; © g LE : SPT-N VALUE B IL O UC UNIT Index of compress
=
E Gl 2|z Olowst opL X FVT WEIGHT ability
a é = = g (%) (t/sq.m) (t/cum) (Cr) (Cc)
| 10 20 30 40 20 40 60 80 1 2 3 4 16 18 20 01 03 05 06 10 15
1150 n] [ 013 158
2150 K 66 Tla
3 (50 u] & 240 16 ins ols
VERY SOFT TO SOFT CLAY, GREY,
BROWNISH - GREY
(CH)
4150 1 1s1
5140 Qoo & 158 \ l”l
6 |40 [u] T Tl 2 TISS
7150 Sl ‘L”} l i / /
1150 \ / /
SOFT FINE SANDY CLAY, GREY 8|50 T 238 L1s 01 Qoo
(CL) 13.00
91350 1 R 631 & 18
MEDIUM FINE TO MEDIUM SANDY CLAY]| 1 6 \
GREY _C\
(CL)
16.50
2120 17 20
VERY STIFF SANDY CLAY, GREY n
(CL) 17.50)
MEDIUM DENSE SILTY FINE SAND 3(35 G 1
BROWN M) 19.00
DENSE TO VERY DENSE SILTY FINE 4130 5024em. l 19 ¢
SAND, BROWN

PA=POWER AUGERING

HA =HAND AUGERING

WO =WASH OUT

ST =SHELBY TUBE

SS = SPLIT SPOON

PARTY CHIEF: PCS

MADEBY: DCW,ACT

GEOLOGIST: PTW

FILE: GE49-325-1-blog

DISK: NONTHABURI

RIGNO.: LD-5

DRILLER : PCS

CASING @

3" TO 90 m DEPTH

v )
Mnd 33 agddnvazsuauuinuneazuiuaaesNez Tue

v 4
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SUBJECT: DATE
BY

L Imposed Loading

Fill Height = 200 m

Dead load of fill material = 40.00 kN/m? y=120.00 kN/m’
Dead load of approach slab = 7.20 KN/m?

Dead load of AC = 120 kN/m’

Live load of traffic = 10.00 kN/m®

Loading for settlement calculation = 58.40 kN/m*

II. Stress Increse Under an Embankment

' / 7:_ ) Ap = % {(B‘ ;:B ) (e + U‘z) i %(LY:)jl
gz i B, = 155
&S B, = 4

III. Formulae Used
Recompression Settlement : 8, =C, / (1+e, ) Hlog, {c', / 0"}
Compression Settlement : S, =C_ / (1+e, ) Hlog;, {c'y/ o'}

IV. Consolidation Set Increase in Effective Overburden Pressure,q, (KN/i?) = 58.40
Layer Depth Thickness| v, z o @ o, |OCR| o, 2Ap ©',=C',+2AP e, c, C, Recomp. Settl] Com Settl [Prim Settl.
NO. @m) m) [GNmD)|  (m) (N/m?) N/ (N/m?) N/m?) s, (m) s, (m) 8, )

1 5.0 10.0 5.0 15.80 7.5 0.08 1.12 64.5 1.00 64.5 56.8 121.3 2.12 0.00 1.60 0.00 0.70 0.70
2 10.0 16.0 6.0 15.80 13.0 0.11 0.87 96.4 1.00 96.4 52.4 148.8 1.86 0.00 1.20 0.00 0.47 0.47
3 16.0 21.0 5.0 19.05 18.5 0.11 0.70 136.4 1.00 | 136.4 46.6 183.1 0.53 0.00 0.35 0.00 0.15 0.15

Total 1.32]

Rate of Settlement

— 2 4 2
T,= ¢ *t/H2 t=(H*T,)/c,
Cyqay = 2.66 mfyr; Assumed ¢, gieq = 1 x lab; Sy Fiety™ 266 m%yr Maximum drainage distance, H = 210 m (One way drainage)
105 m (Two way drainage)
U =f(T,)=1.13(T,)"* forU<60%
Total Settlement (m) = Total
U@ | 10] 20] 30] 0] 50] 60] 70] 80  90]  95[Drainage
t (yrs) 130 521 1172 | 2084 | 3256 | 4746 | 6679 | 94.03 [140.59 [187.18 |One way
tors) | 033 130 293 | 521| 81a| 1187 | 1670 | 23.51| 3515 | 4679 [Two way
* Assume initial linear Au
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(m) (kPa) | (m) (MPa) | Rigid | (mm)
S1-S6 22 | 8652 | 900 | 030 | 009 | 6550 | 082 | 890 | _ a-v)
$7-S8 20 8492 | 900 | 030 | 009 | es50 | o2 | 870 | . E
$9-S10 18 83.12 | 900 | 030 | 009 | 6550 | 082 | 850
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Pile Distance from
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Length Bridge Abutment Method of Analysis
(m) (m) (m)
S1-S6 22 5 0.01
S7-S8 20 9 0.01 Elastic Theory
S9-S10 18 13 0.01
S11-S12 16 17 0.25
S13-S14 14 21 0.38
S15-S16 12 25 0.52
S17-S18 10 29 0.66 Consolidation
S19-S20 8 33 0.78 Theory
S21-822 6 37 0.92
S23-S24 4 41 1.07
Embankment - 50 1.04
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Distance Pile Length | Modulus of Subgrade Reaction B Spring Spacing | Spring Constant
m m kPa/m m m kN/m
Embankment - 4591 2.00 1.00 91.81
0.00 4.00 29.67 2.00 2.00 118.69
2.00 4.00 29.83 2.00 2.00 119.31
4.00 6.00 32.33 2.00 2.00 129.33
6.00 6.00 32.46 2.00 2.00 129.84
8.00 8.00 38.37 2.00 2.00 153.48
10.00 8.00 38.49 2.00 2.00 153.97
12.00 10.00 42.80 2.00 2.00 171.20
14.00 10.00 42.92 2.00 2.00 171.70
16.00 12.00 46.96 2.00 2.00 187.85
18.00 12.00 47.12 2.00 2.00 188.48
20.00 14.00 51.99 2.00 2.00 207.98
22.00 14.00 52.15 2.00 2.00 208.59
24.00 16.00 61.09 2.00 2.00 244.36
26.00 16.00 61.34 2.00 2.00 245.38
28.00 18.00 74.48 2.00 2.00 297.90
30.00 18.00 74.72 2.00 2.00 298.89
32.00 20.00 811.60 2.00 2.00 3,246.39
34.00 20.00 814.54 2.00 2.00 3,258.16
36.00 22.00 895.40 2.00 2.00 3,581.60
38.00 22.00 898.12 2.00 2.00 3,592.47
40.00 22.00 899.50 2.00 2.00 3,597.98
42.00 22.00 901.31 2.00 2.00 3,605.25
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(m) (kN/m) (kN/m)

0-6 35,000.00 4,049.49 24
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20-26 300.00 337.54 19
28-32 200.00 205.97 14
34-38 150.00 155.09 8
40-44 120.00 126.90 4
46-50 110.00 107.76 4
52-60 100.00 107.76 4
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PROJECT sgwuinunanemng uuauuniaymndvrrisndn NO

SUBJECT DATE
BY

1. Imposed Loading

Fill Height 200 m
Dead load of fill material = 4000 kKN/m®*  y=2000 kN/m’

Dead load ofapproach slab = 7.20 kKN/m?

Dead load of AC = 1.20 kN/m?

Liveload oftraffic = 10.00 kN/m?

Loading for settlement calculation = 58.40 kN/m*

II. Stress Increse Under an Embankment

q,| (B + B.) B,
Ap== <; o+ ) — ()
b I\ "B (o 2) B,
B, 15.5
B, = 4

III. Formulae Used

Recompression Settlement: S, =C, / (1+e,)Hlogy, {o', /o',,}

Compression Settlement : S, =C, / (1+e,) Hlog,, {o';/ o'}

IV. Consolidation Settlement: Increase in Effective Overburden Pressure,q, (kN/mZ) = 58.40
Layer Depth Thickness| 7, z oy @ 2 OCRl A 2Ap =G+ 2AD e, C, C. Recomp. Settl Com Settl |Prim Settl.
NO. (m ) |0Na)| m) (N/m’) GN/mY) (N | kN S m | S m | s,m

1 5.0 10.0 5.0 15.80 7.5 0.08 1.12 64.5| 1.00| 64.5 56.8 1213 2.12| 0.00 1.60 0.00 0.70 0.70
2 10.0 16.0 6.0 15.80] 13.0 0.11 0.87 964 | 1.00| 964 52.4 148.8 1.86| 0.00 1.20 0.00 0.47 047
3 16.0 21.0 5.0 19.05)| 185 0.11 0.70 | 1364 | 1.00 1364 46.6 183.1 0.53| 0.00 0.35 0.00 0.15 0.15

Total 1.32

Rate of Settlement
T, = ¢ *t/H  t=(H*T))J/c

Coary = 2.66 mfr; Assumed ¢, ;g = 1 x lab; Cy metg™  2.66 m’AT Maximum drainage distance, H= 210 m (One way drainage)

10.5 m (Two way drainage)

U=f(T,)=113(T,)"° forU<60%

Total Settlement (m) =Total

U (%) | 10] 20] 30] 40] 50] 60] 70] 80]  90]  95[Drainage

S, (m) 0.13 0.26 0.40 0.53 0.66 0.79 0.93 1.06 119 1.26

t (yrs) 1.30 5.21 11.72 20.84 32.56 47.46 66.79 94.03 |140.59 | 187.18 |One way

tars) | 033 130] 293 521 s814] 11.87] 1670 23.51] 35.15 [ 46.79 |Two way

* Assume initial linear Au

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0
0.00
020 B\
—_
£ 040 A
=
-
5 0.60 4 -\.\ —e— Two-Way Drainage
E 0.80 [T=a | ~=— One-Way Drainage
£ 100 - AN a—
3 \\ \\
120 A B, e |
1.40
Time (years)

MWWWIPN N1 MIFIUIVAINIINIAGIVIIAUN VL T AT Ial

Approach Slab on Ground
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PROJECT apwwinunaasuesiu

SUBJECT.

NO
DATE
BY

I. Imposed Loading

Fill Height 100 m

Dead load of fill material = 20.00 kN/m? y=20.00 kN/m’
Dead load ofrigid pavement = 7.20 kN/m?

Dead load of AC = 1.20

Live load of traffic = 10.00 kN/m?

Loading for settlement calculation = 38.40 kN/m?

II. Stress Increse Under an Embankment

R .| (B + B , B ]
’W’ TL g Ap = = li(;‘Bg ) (o0 + ap) — E(LYz)J
I |
: B = 6
P B, § p

III. Formulae Used
Recompression Settlement : S, =C, / (1+e,) Hlogy, {o', / &'}
Compression Settlement: S, =C, / (I+e,) Hlog,, {c':/ &'}

IV. Consolidation Settlement: Increase in Effective Overburden Pressure,q, (KN/m”) = 38.40
Layer Depth Thickness| v, z o o Ty OCR Sy 24p G' =0, H2Ap €, C, | C. |Recomp. Settl.| Com Sett! [Prim Settl.
NO. (m () |6RNm)| () (&N/m’) (N/m) | (RN/m) | (kN/m?) S m | s, m | s,

1 2.0 5.0 3.0 15.8 3.5 0.24 1.04 28.7 1.00 28.7 374 66.1 1.86/ 0.00 [ 1.18 0.00 0.45 0.45

2 5.0 11.5 6.5 15.8 8.3 0.34 0.63 56.3 1.00 56.3 320 88.2 1.86] 0.00 [ 1.18 0.00 0.52 0.52

3 11.5 16.5 5.0 181] 14.0 0.30 0.40 ] 117.2 1.00 117.2 24.7 141.9 1.00{ 0.00 [ 0.29 0.00 0.06 0.06

4 16.5 17.5 1.0 213 17.0 0.28 0.34 | 143.1 1.00 143.1 218 164.9 0.53] 0.00 | 0.20 0.00 0.01 0.01
Total 1.04

Rate of Settlement
— 2 — 2

T, = ¢ *t/H t=(H" *T,)/c,

Coary = 2.2 m?fyr; Assumed ¢, 55 = 1 x 1ab; Sy @ag= 2.2 m*/yr  Maximum drainage distance, H 18.6 m  (One way drainage)

93 m  (Two way drainage)

U=f(T,)=1.13(T,)* forU<60%

Total Settlement(m) = 1.041

U (%) | 10] 20] 30] 40] 50] 60] 70] 0] 90] 95[Drainage

t (yrs) 1.23 4.93 11.09] 19.72 | 30.81 | 44.92 [ 63.21 [ 88.99 | 133.07 | 177.16 |One way

trs) | 031 123 277] 493[ 770] 1123 ] 1580 22.25[ 3327 44.29 [Twoway
* Assume initial linear Au

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0
0.00
0.20 A
E
— 040 4
-
g 0.60 \ } —e— Two-Way Drainage
z \ —&— One-Way Drainage
T 080 \\ -\\.\
@ D —
“ 100 | e i e S —
1.20
Time (years)

MWHLINT N2 MIAUIUAINITNIARIVOIAUN VR TATIA DY
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L. Imposed Loading

Fill Height 272 m

Dead load of fill material = 5440 kN/m*  y=20.00 kN/m’

Dead load of AC = 1.20 kN/m*

Dead load of Base Slab = 5.52 kN/m?

Liveload of traffic = 10.00 kN/m?

Loading for setflement calculation = 71.12 kN/m®

II. Stress Increse Under an Embankment

Assume uniform strip load for each segment

g, = 1[a+ sin a cos (a + 28)]
4

B= 9 m

III. Formulae Used

Recompression Settlement: 8; =C, / (1+e,) Hlogy, {c', /o',.}

Compression Settlement: S, =C_ / (l+e,) Hlog,, {c's/ 5"}

IV. Consolidation Settlement: Increase in Effective Overburden Pressure,q, (kN/mZ) = 71.12
Layer Depth Thickness| 7, z o [, OCR S’y Ap o' =o' +Ap+Apd € C, C. [Recomp. Settl.| Com Settl | Prim Settl.
NO. (m) m |&Nm?)|  m) (kN/m?) (KN/m%)| (kN/m?) &N/m?) S, (m) S, (m) S, (m)

1 2.7 5.0 23 158 3.8 2.63 30.6 1.00 30.6 70.6 101.3 1.86 0.00 1.18 0.00 0.50 0.50
2 5.0 11.5 6.5 158 8.3 136 563 1.00 563 529 109.1 1.86 0.00 1.18 0.00 0.77 0.77
3 11.5 16.5 5.0 18.1] 14.0 076 | 1172 1.00| 1172 32.7 149.9 1.00 0.00 0.29 0.00 0.08 0.08
4 16.5 175 1.0 213 17.0 0.61 | 143.1 1.00 | 1431 26.7 169.8 0.53 0.00 0.20 0.00 0.01 0.01

Total 1.36

Rate of Settlement
T, = ¢ *t/H® t=(H®*T,)/c

Coary = 2.2 mfyr; Assumed ¢, g =1 x lab; C@mag= 22 m*yr  Maximum drainage distance, H : 186 m (One way drainage)

93 m (Two way drainage)

U=f(T,)=1.13(T,)** forU<60%

Total Setlement(m) = 1.358

U (%) | 10] 20 30]  40]  so] 6o 70 30] 90] 95[Drainage

s, m) | 014] 027 041 | 054| o068| o081| 0095 109 122] 129

t (yrs) 123 4.93 11.09 | 19.72 | 30.81 | 4492 [ 63.21 88.99 | 133.07 | 177.16 [One way

tors) | 031 123] 277 493 7.70] 1123 1580 2225[ 3327[ 4429 [Twoway

* Assume initial linear Au

0.0 200 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0

0.00

0.20 k
E
< 040 4 -\-\.
-
g 0.60 ‘—o—Two-WayDrainage
E ) \ T ‘ —&— One-Way Drainage
T 080 1 |
& \\\ I

e |
1.00 e =
120
Time (years)

MANUINTA N3 MIAUIUAININTAAIV09TATIT51DY Approach Slab on Pile

a
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1. Imposed Loading

Fill Height = 281 m

Dead load of fill material = 5620 KN/m®  y=2000 kNm’
Dead load of AC = 120 KN/m’®

Dead load of Base Slab = 5.52 kKN/m’

Live load of traffic = 10.00 kN/m?

Loading for settlement calculation = 72.92 kKN/m®

IL. Stress Increse Under an Embankment
Assume uniform strip load for each segment
o, = %[owr sin a cos (a + 20)]

B= 9 m
III. Formulae Used

Recompression Settlement :  S; =C, / (1+e, ) Hlogy, {0", / 6"}
Compression Settlement : S, =C_ / (1+e,) Hlogyo {6/ 0"}

IV. C lidation Settl Increase in Effective Overburden Pressure,q, (KN/m’) = 72.92
Layer Depth Thickness[ v, 4 o Gy OCR [ Ap G0y, AP €, C, C, [comp. S Com Settl | Prim Settl.
NO. (m) m) || (m) (&N/mD), (KN/m?) | (KN/m?) (IN/m*) S, m| S, (m) S, (m)

1 4.0 7.0 3.0 158 5.5 2.50 403 1.00 40.3 71.9 112.2 1.86 0.00 1.18] 0.00 0.55 0.55
2 7.0 11.5 4.5 158 9.3 1.42 62.1 1.00 62.1 55.8 117.9 1.86 0.00 1.18|  0.00 0.52 0.52
3 11.5 16.5 5.0 18.1 14.0 085) 117.2 1.00 117.2 37.0 154.2 1.00 0.00 0.29] 0.00 0.09 0.09
4 16.5 17.5 1.0 21.3| 17.0 0.67 | 143.1 1.00 143.1 29.8 172.9 0.53 0.00 0.20] 0.00 0.01 0.01

Total 1.17

Rate of Settlement
T, = ¢ *t/H t=(H *T,)/¢

Coqay = 2.2 m2/yr B Assumed ¢, giq = 1 X lab; Gy Eeag= 2.2 IH2/YT Maximum drainage distance, H = 186 m (One way drainage)

93 m (Two way drainage)
U=f(T,)=113(T,)"° forU<60%
Total Settlement (m) = 1.165
U (%) | 10] 20] 30] 40] 50] 60] 70] 80] 90] 95[Drainage
s, my | o12] 023 035] 047] o058] o70] os2] 093] 105] 111

tiyrs) | 123[ 493] 11.09] 1972 3081 [ 44.92 ] 63.21] 88.99 | 133.07 | 177.16 |One way
trs) [ 031 123 277] 493[ 7.70[ 11.23] 1580 | 2225 33.27 [ 44.29 [Two way

* Assume initial linear Au

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0
0.00

020 §\-\
0.40

—
£
E Two-Way Drainage
—— - Tainag
g 0.60 - \.\ 'wo-Way i
54 re | —#— One-Way Drainage
£ 080 |
§ \\ \.\\\._
1.00 T I
1.20

Time (years)
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1. Imposed Loading

Fill Height 290 m

Dead load of fill material = 5800 KN/m’  y=20.00 kN/m’

Dead load of AC = 1.20 kN/m’

Dead load of Base Slab = 552 kN/m’

Live load of traffic = 10.00 kN/m*

Loading for settlement calculation = 74.72 KN/m’

II. Stress Increse Under an Embankment

Assume uniform strip load for each segment

o, = i[oc +sin acos (a+ 20)]
T

B= 9 m

III. Formulae Used

Recompression Settlement : 8 =C; / (1+e, ) Hlogyo {0, / 6"}

Compression Settlement: 8, =C, / (1+e,) Hlogy, {c'/ 6"y}

V. C e Qett] 1o Increase in Effective Overburden Pressure,q, (kN/m’) = 74.72
Layer Depth Thickness[ v, z o [ OCR o'y Ap o', =0, tAp e C, C. |Recomp. Settl.| Com Settl | Prim Settl.
NO. (m) m) (&N (m) (&N/m?) (RN/m) [ (RN/m?Y)| (kN/m?) S, (m) S, (m) S, (m)

1 5.3 11.5 6.2 15.8 8.4 1.94 572 1.00 572 68.3 125.5 1.86 0.0] 1.18 0.00 087 0.87]
2 11.5 16.5 5.0 18.1 14.0 096 [ 117.2 1.00 117.2 42.2 1594 1.00 0.0| 029 0.00 0.10 0.10
3 16.5 17.5 1.0 213 17.0 0.74 | 143.1 1.00 143.1 33.5 176.6 0.53 0.0| 020 0.00 0.01 0.01

Total 0.98|

Rate of Settlement
T, = ¢ *t/H*  t=(H *T,)/c

Cogary = 2.2 IHZ/YT B Assumed ¢, iaqy = 1 X 1ab; Cy Felay™ 2.2 IHZ/YT Maximum drainage distance, H= 18.6 m (One way drainage)

93 m (Two way drainage)

U=f(T,)=1.13(T,)"” forU<60%

Total Settlement(m) = 0.978

U (%) | 10] 20] 30] 40] 50] 60] 70] 80] 90] 95[Drainage

S, (m) 0.10 0.20 0.29 0.39 049 0.59 0.68 0.78 0.88 093

ool 0| o2se] ool oserl omsl 112

t (yrs) 1.23 4.93 11.09 | 19.72 [ 30.81 | 44.92 | 63.21 | 88.99 | 133.07 | 177.16 [One way

trs) | 031 123] 277 493 770[ 11.23] 1580 | 22.25[ 33.27 [ 44.29 [Two way

* Assume initial linear Au

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0

0.00

0.20 A
E
~ 040 +
-
5 I\'\ —e— Two-Way Drainage
g 060 1 \I\ .
z —#— One-Way Drainage
T 080
3 o |

|
1.00 + e ™=
1.20
Time (years)
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1. Imposed Loading

|Fill Height = 298 m

Dead load of fill material = 5960 KN/m®  y=2000 kN/m’
Dead load of AC = 1.20 kN/m’

Dead load of Base Slab = 5.52 kN/m”

Live load of traffic = 10.00 kN/m®

Loading for settlement calculation = 76.32 kKN/m®

IL. Stress Increse Under an Embankment
 Assume uniform strip load for each segment
o, = %[{Z‘F sin @ cos (o + 24)]

B= 9 m

III. Formulae Used
Recompression Settlement: 8; =C, / (1+¢, ) Hlog; {0, / 6"}
Compression Settlement : S, =C, / (1+e,) Hlog, {6':/ 0"}

V. C lidation Settl Increase in Effective Overburden Pressure,q, (kN/m?) = 76.32
Layer Depth Thickness| v, z o Gy OCR (<% Ap Gy =Gy AP €, €, C. [comp. S§ Com Settl | Prim Settl.
NO. (m) m) |&Nm)| (m) (&N/mD) (RN/m?)| (kN/m?) (IN/m”) S, m)| S, (m) S, (m)

1 6.7 11.5 4.8 15.8 9.1 2.16 61.1 1.00 61.1 72.6 133.7 1.86 0.0 1.18[ 0.00 0.68 0.68
2 11.5 16.5 5.0 18.1] 14.0 1.10 954 1.00 954 48.4 143.8 1.00 0.0 0.29] 0.00 0.13 0.13
3 16.5 17.5 1.0 213 170 0.82 | 143.1 1.00 | 143.1 37.8 180.9 0.53 0.0 0.20| 0.00 0.01 0.01

Total 0.82

Rate of Settlement
T, = ¢ *t/H  t=(H *T,)/c,

Cogary= 2.2 IHZ/YT 5 Assumed ¢, g0y = 1 X lab; Gy Fiely=™ 2.2 IHZ/YT Maximum drainage distance, H= 186 m (One way drainage)

93 m (Two way drainage)
U=f(T,)=113(T,)" forU<60%

Total Settlement (m) = 0.821

U (%) | 10] 20] 30] 4] 50] 60] 70] 80] 90] 95[Drainage

tiys) | 1.23] 493 177.16 |One way
tm) [ 031 123] 277| 493] 770] 11.23] 1580 ] 2225 3327 44.29 [Two way

* Assume initial linear Au

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0
0.00
0.20 §\-\
E
=~ 040
Kl Two-Way Drainage
g o060 4 —o— Two-
QE) \\\ —=— One-Way Drainage
T 080 | | ———
173 ] |
1.00 A [ [ —=
1.20
Time (years)

MANUINA N6 MIAIUIUAININTAAIVO9TATIA5 DY Approach Slab on Pile

a
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I. Imposed Loading

Fill Height = 3.07 m

Dead load of fill material 61.40 KN/m®  y=20.00 kN/m’

Dead load of AC 1.20 KN/m?

Dead load of Base Slab 5.52 KN/m®

Liveload of traffic 10.00 kKN/m®

Loading for settlement calculation 78.12 kN/m?

II. Stress Increse Under an Embankment

Assume uniform strip load for each segment

o, = g[owsin acos (a+28)]
V1

B= 9 m

III. Formulae Used

Recompression Seftlement: S; =C, / (l+e,)Hlog;, {c, /', }

Compression Settlement : S, =C_ / (1+e,) Hlogy, {c';s/ o'}

IV. Consolidation Settlement: Increase in Effective Overburden Pressure,q, (kN/m?%) = 78.12
Layer Depth Thickness| v, z o o | OCR S’y Ap o', =0" HAp € G C. [Recomp. Settl.| Com Settl | Prim Settl.
NO. (m) m  |[&Nm) @) (KN/m’) (KN/m’) | (kKN/m’) (KN/m’) S, (m) S, m | S, (m

1 8.0 11.5 35 158 9.8 240 65.0 | 1.00 65.0 76.5 1414 ) 1.86 0.0 1.18 0.00 049 049
2 11.5 16.5 5.0 18.1] 14.0 129 9541 1.00 95.4 55.9 1512 ] 1.00 0.0 0.29 0.00 0.15 0.15
3 16.5 17.5 1.0 213 17.0 093 | 1431 1.00 143.1 43.0 186.1 | 0.53 0.0 0.20 0.00 0.01 0.01

Total 0.65

Rate of Settlement
T,= ¢ *t/H® t=(H®*T,)/e,

Coary = 2.2 mfyr; Assumed ¢, qy=1x1ab, ¢, gag= 2.2 m’AT  Maximum drainage distance, H = 186 m (One way drainage)

93 m (Two way drainage)

U=f(T,)=113(T,)*° forU<60%

Total Settlement (m) 0.648

U@ | 10] 0] 30]  40] sl 6o 70| 8] 90] o3|

t (yrs) 123 4.93 11.09 | 19.72 | 30.81 | 4492 | 63.21 | 88.99 | 133.07 | 177.16

ters) | 031 123 277 493| 770] 1123 ] 15802225 3327 4429

* Assume initial linear Au

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0

0.00

020 A
E
~ 040 4
-
H 0.60 | I\-\ —e— Two-Way Drainage
g \.\ —8— One-Way Drainage
£ 080 |
% |

R
1.00 A g —————=a
1.20
Time (years)

MANUINA N7 MIAUIUAININTARIV09TATIT5 1 DY Approach Slab on Pile
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1. Imposed Loading
Fill Height = 315 m
Dead load of fill material = 63.00 kN/m? y=20.00 kN/m’

Dead load of AC = 1.20 kN/m®
Dead load of Base Slab = 5.52 kN/m®
Liveload of traffic = 10.00 kN/m?

Loading for settlement calculation = 7972 kN/m?

II. Stress Increse Under an Embankment

Assume uniform strip load for each segment

o, = g[owsin acos (a+28)]
T

B= 9 m

III. Formulae Used

Recompression Setflement : S, =C, / (1+e, ) Hlog,, (G'p /6.}

Compression Setflement : S, =C_ / (l+e,) Hlogy, {c's/ o}

IV. Consolidation Settlement: Increase in Effective Overburden Pressure,q, (KN/m?) = 79.72
Layer Depth Thickness| v, z I3 [ OCR oy Ap y=6"y,tAD €, C, C. Recomp. Settl.| Com Settl | Prim Settl.
NO. (m) m || m) (KN/m?) (KN/m®) | (kN/m?) (kN/m?) S, (m) S, (m) S, (m)

1 93] 115 22| 158] 104| 267| 688| 100| 688| 793 1431 186 0.0 118 0.00 030 030
2 11.5 16.5 5.0 18.1] 140 1.53 95.4 1.00 95.4 643 159.6 | 1.00 0.0 0.29 0.00 0.16 0.16
3 165 175 10| 213 170| 106| 1431| 100| 1431| 491 192.2 | 053 0.0 0.20 0.00 0.02 0.02

Total 0.48

Rate of Settlement
T, = ¢ *t/H® t=(H®*T,)/c,

Coary = 2.2 mfyr; Assumed ¢, gy =1 x lab; Co@eag™ 22 m’AT  Maximum drainage distance, H = 186 m (One way drainage)

93 m (Two way drainage)

U=f(T,)=113(T,)** forU<60%

Total Settlement (m) = 0.477

U | 10]  20] 30] 40  so] 6] 70[ 8o[ 90] 93]

t (yrs) 123 4.93 11.09 ] 19.72 | 3081 | 4492 | 63.21 | 88.99 | 133.07 | 177.16

tors) | 031 123] 277] 493 770 11.23] 1580 [ 2225[ 33.27] 4429

* Assume initial linear Au

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0
0.00
0.20
E
~ 040
-
g 0.60 I\'\ ‘+TWO-WayDrainage
E ’ \ e— ‘ —&— One-Way Drainage
£ o080 —
b . —— .
1.00 e S ]
1.20
Time (years)

MANUINTA N8 MIAUIUAININTAAIV09TATI5 19 DY Approach Slab on Pile

!fﬂ!%hfﬂi] 14 14473
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1. Imposed Loading

Fill Height = 324 m

Dead load of fill material = 6480 kN/m*  y=2000 kN/m®

Dead load of AC = 1.20 kN/m?

Dead load of Base Slab = 5.52 kN/m®

Live load of traffic = 10.00 kN/m?

Loading for settlement calculation = 81.52 kN/m?

II. Stress Increse Under an Embankment

Assume uniform strip load for each segment

o, = i[owsin acos (a+28)]
V1

B= 9m

III. Formulae Used

Recompression Settlement: 8; =C, / (l+e,) Hlogy, {c', /&',}

Compression Settlement: S, =C, / (I+e,) Hlog, {c',¢/ &', }

IV. Consolidation Settlement: Increase in Effective Overburden Pressure,q, (kN/mZ) = 81.52
Layer Depth Thickness| 7y, z I3 [ OCR oy Ap o'y =o' tAp €, Gy C. Recomp. Settl.| Com Settl | Prim Settl.
NO. (m) m  |ENm| ) (kN/m?) KN/m?) | (kN/m®) (kN/m%) S, (m) S, (m) S, (m)

1 10.7 11.5 0.8 158 11.1 2.96 72.7 1.00 72.7 81.5 1542 186 0.0 1.18 0.00 0.11 0.11
2, 11.5 16.5 5.0 18.1| 14.0 1.87 95.4 1.00 95.4 733 168.6 | 1.00 0.0 0.29 0.00 0.18 0.18
3 16.5 17.5 1.0 213] 17.0 1.24 | 143.1 1.00| 1431 56.6 199.7 ] 0.53 0.0 0.20 0.00 0.02 0.02

Total 031

Rate of Settlement
T, = ¢, *t/H* t=(H®*T,)/c,

Coary = 2.2 mfr; Assumed ¢, 5,4, = 1 X lab; Sy @ag= 22 m’/yr  Maximum drainage distance, H = 186 m (One way drainage)

93 m (Two way drainage)

U=f(T,)=1.13(T,)* forU<60%

Total Settlement (m) =Total

U (%) | 10] 20 30 40  so[  60]  70] 8] 90] 95]

t (yrs) 4.93

tars) | 031 123 277 493] 770] 1123 1580 2225] 33.27] 4429

* Assume initial linear Au

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 180.0 200.0
0.00
020 +
E
g 0.40 +
E 0.60 '\I\ —e— Two-Way Drainage
E ) ) \'\ —8—One-Way Drainage
T 0804 \.\\-\
153 \ ——a
2 100 4 —e =
120
Time (years)
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35.00

30.00

25.00

20.00

15.00

Tangent Modulus,M (ksc)

10.00

5.00

0.00

Boring No. BH-1
Depth 6.00 - 6.50 H, (cm) 1.916
Pressure(Stress) o Vertical M
ksc average cm Strain o/t

0.000 0.105 0.052 0.074 0.039 0.000
0.105 0.209 0.157 0.103 0.054 6.904
0.209 0.418 0.314 0.140 0.073 10.828
0.418 0.837 0.627 0.191 0.100 15.723
0.837 1.672 1.254 0.282 0.147 17.595
1.672 3.345 2.508 0.386 0.201 30.809

Average Stress VS Tangent Modulus BH1,depth 6.00-6.50

Klong song
2,508, 30.809
m
1 m=10.54
0427, 15.723
1 0.314, 10.828
157, 6.904
000 050 100 150 200 250 300 350 400 450 500 550 600 650 7.00 750

Average Stress (ksc)

8.00
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4 v o d ' o i '
MANUINA V1T ANNTNRUTIENIN Tangent Modulus N1 Average Stress aM1A1 Modulus

Number (m) ANWAN 6.00-6.50 Yo4TATIAT IV Approach Slab on Ground
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Boring No. BH-1

Depth 12.00-12.45 H, (cm) 1.898

Pressure(Stress) o Vertical M

ksc average cm Strain o/t
0.000 0.226 0.113 0.039 0.021 0.000
0.226 0.452 0.339 0.089 0.047 8.579
0.452 0.904 0.678 0.135 0.071| 18.650
0.904 1.808 1.356 0.298 0.157| 10.527
1.808 3616 2.712 0.457 0.241| 21.582
3.616 7.232 5.424 0.605 0.319| 46.375

Awverage Stress VS Tangent Modulus BH1,depth 12.00-12.45

Klong song
50.00
5.424, 46.375

45.00 4

40.00 4
o
o 35.00 m
53
=
4 3000
>
el
s}
=
= 25.00 4
S 2.712, 21,882
o
29"\ 1 B \ RNy SNy S §
©
[ 20.00 4

0.678, 18.650 m=9.14
15.00
10.00
1.366, 10527
339, 8.579
5.00
0.00
000 050 1.00 150 200 250 300 350 400 450 500 550 600 650 7.00 750 800

Average Stress (ksc)

4 v o d ' o i '
MANUINA V2 ANNTNRUTIENIN Tangent Modulus N1 Average Stress aM1A1 Modulus

Number (m) ANWAN 12.00-12.45 veeIassadrauuy Approach Slab on

Ground
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Boring No. BH-1
Depth 15.50-16.95 H, (cm) 1.919
Pressure o Vertical M

ksc average cm Strain o/s
0.000 0.280 0.140 0.091 0.047 0.000
0.280 0.560 0.420 0.117 0.061 20.681
0.560 1.121 0.840 0.178 0.093 17.623
1.121 2.241 1.681 0.320 0.167 15.143
2.241 4.482 3.362 0.635 0.331 13.652
4.482 8.964 6.723 0.940 0.490 28.200

30.00

Average Stress VS Tangent Modulus BH1,depth 15.50-16.95

Klong song

25.00

20.00
0.420, 20\G81

15.00 o

Tangent Modulus,M (ksc)

10.00 o

5.00 A

0.00

1.681,15.143

6.723, 28.200

m = 4.33

0.00 050

1.00

1.50

200 250

3.00 350 400 450 500 550 600 650 700 750 800

Average Stress (ksc)
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35.00

Boring No. BH-1
Depth 4.50-5.00 H, (cm) 2.56
Pressure(Stress) o Vertical M
ksc average cm Strain o/t

0.000 0.125 0.063 0.010 0.004 0.000
0.125 0.250 0.188 0.025 0.010| 21.053
0.250 0.500 0.375 0.085 0.033 10.631
0.500 1.000 0.750 0.216 0.085 9.749
1.000 2.000 1.500 0.462 0.181 10.411
2.000 4.000 3.000 0.755 0.295 17.498
4.000 8.000 6.000 1.067 0.417| 32.799

Average Stress VS Tangent Modulus BH1,depth 4.0-4.5
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Boring No. BH-1

Depth 7.50-8.00 H, (cm) 2.55

Pressure(Stress) o Vertical M

ksc average cm Strain o/t
0.000 0.125 0.063 0.020 0.008 0.000
0.125 0.250 0.188 0.058 0.023 8.366
0.250 0.500 0.375 0.181 0.071 5.187
0.500 1.000 0.750 0.355 0.139 7.315
1.000 2.000 1.500 0.559 0.219| 12518
2.000 4.000 3.000 0.805 0.316] 20.740
4.000 8.000 6.000 1.069 0.419| 38.549

Awverage Stress VS Tangent Modulus BH1,depth 7.5-8.0

Klong Bangtanai

45,00

40.00

6.000, 38.549

35.00
—_
(=]
0
=<

30.00
= m
[}
=
3
3 25.00
=
-
f~
&
g 20.00
©
'_

15.00

10.00

0.148, 8856

5.00 0.750, 7.315

0.375, 5187
0.00
000 050 100 150 200 250 300 350 400 450 500 550 600 650 7.00 7.50 800

Average Stress (ksc)

4 v o d ' o i '
MANUINA V5 ANNTNRAUTIENIN Tangent Modulus N1 Average Stress aM1A1 Modulus

Number (m) ANMWAN 7.50-8.00 Yo Inseas 1y Approach Slab on Pile



111

Boring No. BH-1
Depth 12.00-12.50 H, (cm) 2.52
Pressure o Vertical M

ksc average cm Strain o/s
0.000 0.125 0.063 0.012 0.005 0.000
0.125 0.250 0.188 0.043 0.017 10.328
0.250 0.500 0.375 0.107 0.043 9.767
0.500 1.000 0.750 0.180 0.071 17.355
1.000 2.000 1.500 0.300 0.119 21.018
2.000 4.000 3.000 0.528 0.210 22.047
4.000 8.000 6.000 0.777 0.308 40.498

Average Stress VS Tangent Modulus BH1,depth 12.0-12.5
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M191938A 1484 Modulus of Subgrad Reaction v Approach Slab on Ground
Embankment Height = 2 m Concrete Slab = 0.72 t/mZ
q = Yh t/mz Asphaltic Concrete = 0.12 t/mZ
¥ (Fill material) - 2 m LL - 1 Ym’
q = 4 Y Total Load = 584 t
Ref.: Janbu (1963)
Depth H modulus Total Unit weight| ’y' G, Ac G, M M ks=M/L ks=M/L ks-Mid.layer
m | (m) | nomber (tn") (om’) | (om') | (om®) | (o)) | (vm) | Geglom)| Ghglom’) | k) (kg/m )
0 0 0.000] 0.000 0.000]
1.00 158 0.58 0.58 5.83 6.41 0.00] 0.00 0.000 -
2.00 500.00 Top ) 0.58 1.16 5.76 6.92] 0.00] 0.00 0.000 -
3.00 Crust Léd 0.64 1.92 5.60 7.52] 0.00] 0.00 0.000 -
4.00 ) 0.64 2.56 5.37 7.93 0.00) 0.00 0.000 -
5.00 L2 0.52] 2.60 5.09 7.69 0.00) 0.00 0.000 2
6.00 ' 0.52] 3.12] 4.93 8.05 34.87] 349 0.003 3,170.13
7.00 m= 0.54 3.78 4.78 8.56 37.06] 371 0.003 3,369.11
8.00 433 1.54 0.54 4.32 447 8.79 38.07] 3.81 0.003 3460.71
9.00 Layer 1 0.54 4.86 4.18 9.04 39.13 391 0.004 3,557.30
10.00 158 0.58 5.80 3.90 9.70 42.01 4.20) 0.004 3,819.08 4,019.50
11.00 | 1100.00 Soft to ' 0.58 6.38 3.65 10.03 43.43 4.34] 0.004 3,947.95
12.00 Medium 1.55 0.55 6.60 3.42] 10.02 43.38 4.34] 0.004 3,944.01
13.00 clay L.60 0.6 7.80 3.21 11.01 47.68 4.77) 0.004 4,334.30
14.00 ) 0.6 8.40 3.02] 11.42 49.46 4.95 0.004 4,496.21
15.00 165 0.65 9.75 2.85 12.60 54.56] 546 0.005 4,960.39
16.00 ¢ 0.65 10.40 2.70 13.10 56.71 5.67 0.005 5,155.33
17.00 0.65 11.05 2.56 13.61| 54425 54.42 0.091 90,707.79
18.00 m= 1.65 0.65 11.70 243 14.13|  565.13 56.51 0.094 94,188.52
19.00 600.00 40.00 0.65 1235 231 14.66]  586.46) 58.65 0.098 97,743.87
20.00 ' Stiffto 1.16 23.20 2.26 25.46| 101828 101.83 0.170 169,713.52
21.00 Very Stiff Clay 2.16 1.16 24.36 2.20 26.56| 106259 106.26] 0.177 177,098.74
22.00 1.16 25.52 2.11 27.63] 1105.07] 110.51 0.184 184,179.06
Remark:
Depth Equation Remark
5-16.00 M = 4.33G" Lab.Test
16.0-22.0 M ~ 40G* Approx
k.- Average 4,019.50

MANUINA A1 518N15AIUIUAT Modulus of Subgrade Reaction AFAAUNI Vo1 lATaase

1HUY Approach Slab on Ground
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319588118 Modulus of Subgrad Reaction @ 13 Approach Slab on Ground

Embankment Height = 2.5 m Concrete Slab = 0.72 t/m
2 . 2
q = Yh tm Asphaltic Concrete = 0.12 t/m
¥ (Fill material) - 2 vm’ LL = 1 t/m’
2
q = 5 t/m Total Load = 6.84 tm
Ref.: Janbu (1963)
Depth H modulus |Total Unit weight b Gy AGV G, M M k=M/L k=M/L
2 2 2 2 2 2 2 3 3
(m) (cm) number (t/m") (t/m’) (t/m") (tm ) | (tm ) | (¥m ) | (kgfem )| (kg/em ) (kg/m )

0 0.00 0 0.000 0 -
1.00 200.00 Top s 0.58 0.58 7.41 0.00 0.00 0.000 -
2.00 Crust 0.58 1.18 7.91 0.00 0.00 0.000 -
3.00 . 0.64 1.92 8.48 48.61 4.86 0.004 4,418.79
4.00 m 0.64 2.66 8.85 50.71 5.07 0.005 4,609.69
5.00 = h-o 0.63 3.15 911 52.18 522 0.005 4,743.57
6.00 573 0.63 3.78 9.56 54.77 5.48 0.005 497897
7.00 1.51 051 3.57 9.17 52.53 525 0.005 4,775.30
8.00 1100.00 1.58 0.58 4.64 9.88 56.60 5.66 0.005 514519
9.00 Soft to s 0.55 4.95 9.84 56.40 564 0.005 5126.92
10.00 clay 0.55 5.60 10.07 57.70 577 0.005 524566
11.00 1.59 0.59 6.49 10.78 61.68 6.17 0.008 5,607.24
12.00 1.75 0.75 9.00 13.00 74.52 7.45 0.007 6,774.39
13.00 1.84 0.84 10.92 14.68 84.12 8.41 0.008 7,847.33
14.00 16.00 1.07 14.98 18.52 277.80 27.78 0.093 92,598.68
16.00 300.00 [ Medium 2.07 1.07 16.05 19.39 290.85 29.08 0.097 96,948.57
16.00 clay 1.07 17.12 20.28 304.18 30.42 0.101 101,392.26
17.00 1.19 20.23 2322 6482.65 646.26 0.431 430,843.13
18.00 219 1.19 21.42 2426 6605.79 660.58 0.440 440,386.30
19.00 400.00 1.19 22.61 2632 6747.65 67477 0.450 449,843.49
20.00 219 1.19 23.80 26.44| 6896.09 689.61 0.480 469,739.06
21.00 Ca= i 1.09 22.89 2647 6788.27 676.83 0.451 451,217.96
22.00 11.24 1.09 23.98 26.45 6896.62 689.66 0.480 469,774.85
23.00 t/m2 b 19 119 27.37 2073 731233 73123 0,487 487,488.76
24.00 1800.00 1.19 28.56 30.82| 7445.48 74455 0.498 496,365.65
256.00 e 1.27 31.75 33.921 7810.91 781.09 0.521 520,727.21
26.00 1.27 33.02 35.11 7946.33 794.63 0.530 529,755.62
27.00 Dense to o 1.28 34.56 3657 8110.14 811.01 0.541 540,676.04
28.00 very Dense 1.28 35.84 37.78| 8242.97 824.30 0.550 549,5631.28
29.00 Sand 227 1.27 36.83 3870 8343.01 834.30 0.556 566,200.76
30.00 208 1.08 32.40 34.21 7843.83 784.38 0.523 522,922.01
31.00 1.08 33.48 35623 7980.01 798.00 0.53 530,667.65

[ = 4,590.68
Depth Equation Remark
2.0-13.0 M = 5730 Soft Clay
14.0-16.0 M = 150" Medium Clay
17.0-31.0 M = mG (C' /G ) Dense Sand
m = 400
a = 05

MNHUINT A2

HUY Approach Slab on Pile

F19MIATUIUAT Modulus of Subgrade Reaction AFAAUNI Vo1 laTaase
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MBI 101 Modulus of Subgrad Reaction @1151 Approach Slab on Pile

Load Area (BxL) = 2 2 m DL Filled Material = 5.4 t/m
Pile Size = 0.22 0.22 m Base Slab = 0.55 Umz
Pile Tip = 4 m Asphaltic Conc. = 0.12 t/m
Effective Zone (H/3) = 1.33 m LL = 1.00 t/m
Effective Depth (2H/3) = 2.67 m Total Load (Q) = 28.29 t
Boundary Layer = 0 m 9 = 7.07 Umz
Ref.: Janbu (1963)
Depth H modulus Oz dold Ve v Oy O, M M ks=M/L ks=M/L
2 3 3 2 2 2 2 3 3
m (cm) number tm (t/m ) (tm ) (tm ) (tm ) (tm ) [ (kg/em )| (kg/em ) (kg/m )
0 0.00 0.00 0.00 0.00 0.00 0.0000 -
1.00 200.00 Top 0.00 0.00 1o 058 0.58 058 0.00 0.00 0.0000 B
2.00 Crust 0.00 0.00 0.58 1.16 116 0.00 0.00 0.0000 -
267 7.07 1.00 0.64 1.71 8.78 50.30 503 0.0046 4,572.89
3.00 520 0.73 1.64 0.64 1.92 712 40.77 4.08 0.0037 3,706.66
4.00 m 255 0.36 0.64 2.56 5.11 29.26 293 0.0027 2,669.72
5.00 = 151 0.21 e 0.63 3.16 4.66 26.68 267 0.0024 2,425.59
6.00 573 099 0.14 0.63 3.78 477 27.36 274 0.00256 2,487.08
7.00 071 0.10 1.51 0.51 3.57 4.28 24.50 245 0.0022 2,227.01
8.00 1100.00 053 0.07 1.68 0.58 4.64 517 29.60 296 0.0027 2,691.02
9.00 Soft to 0.41 0.06 & 0.55 4.95 5.36 30.70 3.07 0.0028 2,790.69
10.00 clay 032 0.06 0.55 5.50 5.82 33.38 334 0.0030 3,034.16
11.00 026 0.04 1.59 0.59 6.49 6.76 38.71 387 0.0035 3,5618.70
12.00 022 0.03 1.75 0.75 9.00 9.22 52.83 528 0.0048 4,802.90
13.00 019 0.03 1.84 0.84 10.92 11.11 63.64 6.36 0.0068 5,785.20
14.00 156.00 016 0.02 1.07 14.98 16.14] 227.09 2271 0.0767 75,695.60
16.00 300.00 Medium 014 0.02 2.07 1.07 16.06 16.19 242.82 24.28 0.0809 80,938.46
16.00 clay 012 0.02 1.07 17.12 17.24] 258.60 25.86 0.0862 86,201.59
17.00 011 0.01 1.07 18.19 18.30 5736.17 57362 0.3824| 382,411.01
18.00 0.09 0.01 219 119 21.42 21.51 6220.21 622.02 0.4147| 414,680.89
19.00 400.00 0.08 0.01 119 22.61 22.69 6388.62 638.85 0.4269| 425,901.30
20.00 Ca= 0.08 0.01 219 119 23.80 23.88 6552.71 66527 0.4368| 436,847.42
21.00 11.24 0.07 0.01 Moo 1.09 22.89 2296 6425.61 642566 0.4284| 428,373.79
22.00 t/m2 0.06 0.01 1.09 23.98 24.04] 6575.62 667.65 0.4384| 438,367.75
23.00 0.06 0.01 270 119 27.37 27.43 7023.12 70231 0.4682| 468,207.95
24.00 1600.00 0.05 0.01 119 28.56 28.61 7173.27 717.33 0.4782| 478,217.73
25.00 0.06 0.01 8% 1.27 31.76 31.80 7562.08 766.21 05041 504,138.95
26.00 0.04 0.01 1.27 33.02 33.06 7711.19 77112 05141 514,079.27
27.00 Dense to 0.04 0.01 A 1.28 34.56 34.60 7888.35 788.84 06269 6525,890.01
28.00 very Dense 0.04 0.01 1.28 35.84 35.88 8032.61 80326 06365 635,607.03
29.00 Sand 0.04 0.00 2.27 1.27 36.83 36.87 8142.39 81424 05428| 542,8256.71
30.00 0.03 0.00 oA 1.08 32.40 32.43 7637.23 76372 05091 509,148.68
31.00 0.03 0.00 1.08 33.48 33.51 7763.10 77631 05175 617,640.00
Depth Equation Remark
2.0-13.0 M > 5.73C" Soft Clay
14.0-16.0 M = 160" Medium Clay
_ Ia
17.0-31.0 M = mo (C' /O Dense Sand
m = 400
a = 05
kg~ Average 296714

y o v . <@
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M9rIaA 1M Modulus of Subgrad Reaction @1+31 Approach Slab on Pile

Load Area (BxL) = 2 2 m DL Filled Material = 5.58 1/1—11z
Pile Size = 0.22 0.22 m Base Slab = 0.55 1/1—11z
Pile Tip - 6 m Asphaltic Cone. = 012 tm’
Effective Zone (H/3) = 2.00 m LL = 1.00 1/1—11Z
Effective Depth (2H/3) = 4.00 m Total Load (Q) = 29.01 t
Boundary Layer = 0 m 9 = 7.25 sz
Ref.: Janbu (1963)
Depth H modulus Oz Gfdl A ’y' O, O, M M ks=M/L ks=M/L
2 3 3 2 2 2 2 3 3
m (cm) number t'm (tm ) (tm ) (tm ) (t/m ) (tm ) | (kg/em )| (kg/lem ) (kg/m )
0 0.00 0.00 0.00 0.00 0.00 0.0000 -
1.00 200.00 Top 0.00 0.00 1o 058 0.58 0.58 0.00 0.00 0.0000 B
2.00 Crust 0.00 0.00 0.58 1.16 1.16 0.00 0.00 0.0000 -
3.00 0.00 0.00 W 0.64 1.92 1.92 11.00 1.10 0.0010 1,000.15
4.00 m 7.25 1.00 0.64 2.56 9.81 56.22 5.62 0.0061 5,111.16
5.00 = 3.22 0.44 —_— 0.63 3.15 6.37 3662 3.65 0.0033 3,319.81
6.00 573 1.81 0.25 0.63 3.78 5.59 32.06 3.20 0.0029 2,913.44
7.00 1.16 0.16 1.51 0.51 3.57 4.73 2710 271 0.0026 2,464.07
8.00 1100.00 0.81 0.11 1.68 0.58 4.64 5.45 31.20 3.12 0.0028 2,836.76
9.00 Soft to 0.59 0.08 155 0.55 4.95 5.64 3176 3.18 0.0029 2,886.88
10.00 clay 0.45 0.06 0.55 5.50 5.95 3411 3.41 0.0031 3,101.10
11.00 0.36 0.05 1.69 0.59 6.49 6.85 39.24 3.92 0.0036 3,667.25
12.00 0.29 0.04 1.75 0.75 9.00 9.29 53.23 5.32 0.0048 4,839.29
13.00 0.24 0.03 1.84 0.84 10.92 11.16 63.95 6.39 0.0068 5,813.21
14.00 15.00 0.20 0.03 1.07 14.98 16.18 22772 22.77 0.07569 75,907.22
16.00 300.00 Medium 017 0.02 2.07 1.07 16.06 16.22 243.32 24.33 0.0811 81,108.22
16.00 clay 016 0.02 1.07 17.12 17.27 259.02 25.90 0.0863 86,340.00
17.00 013 0.02 1.07 18.19 18.32 5739.75 573.98 03827 382,6560.14
18.00 011 0.02 219 1419 21.42 21.53 622298 622.30 0.4149| 414,865.49
19.00 400.00 0.10 0.01 1.19 22.61 22.71 6390.80 639.08 0.4261| 426,063.39
20.00 Ca= 0.09 0.01 219 1.19 23.80 23.89 655461 655.46 0.4370| 436,974.10
21.00 11.24 0.08 0.01 o 1.09 22.89 22.97 6427.28 642.73 0.4285| 428,485.11
22.00 Umz 0.07 0.01 1.09 23.98 24.056 6576.93 657.69 0.4385| 438,462.22
23.00 0.07 0.01 2 1.19 27.37 27.44 702428 702.43 0.4683| 468,285.30
24.00 1600.00 0.06 0.01 1.19 28.56 28.62 717427 717.43 0.4783| 478,284.38
25.00 0.06 0.01 27 1.27 31.756 31.80 756292 756.29 0.5042| 504,194.92
26.00 0.06 0.01 1.27 33.02 33.07 7711.92 771.19 05141 5614128.12
27.00 Dense to 0.06 0.01 5% 1.28 34.56 34.61 7888.99 788.90 05269 625,932.71
28.00 very Dense 0.04 0.01 1.28 35.84 35.88 803317 803.32 05365 653554470
29.00 Sand 0.04 0.01 2.27 1.27 36.83 36.87 814289 814.29 05429| 542,869.23
30.00 0.04 0.01 o 1.08 32.40 32.44 7637.72 763.77 0.5092| 509,181.05
31.00 0.03 0.00 1.08 33.48 33.561 776363 776.356 05176| 517 ,5668.95
Depth Equation Remark
2.0-13.0 M = 5.73C" Soft Clay
14.0-16.0 M 3 150" Medium Clay
17.0-31.0 M = mga(gv/qy“ Dense Sand
m = 400
a = 05
k- Average 3,233.32

y o v . <@
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M9t a1 Modulus of Subgrad Reaction @131 Approach Slab on Pile
Load Area (BxL) = 2 2 m DL Filled Material = 5.74 1/1—11Z
Pile Size = 0.22 0.22 m Base Slab = 0.55 1/1—11Z
Pile Tip = 8 m Asphaltic Conc. = 0.12 tm”
Effective Zone (H/3) = 2.67 m LL = 1.00 1/1—11Z
Effective Depth (2H/3) = 5.33 m Total Load (Q) = 29.65 t
Boundary Layer = 0 m 9 = 7.41 1/1—11z
Ref.: Janbu (1963)
Depth H modulus Oz 99 A ’y' G, G, M M ks=M/L ks=M/L
2 3 3 2 2 2 2 3 3
m (cm) number tm (tm ) (tm’) (tm) | (¢¥m ) | (vm') | (kg/em )| (kg/em ) (kg/m )
0 0.00 0.00 0.00 0.00 0.00 0.0000 -
1.00 200.00 Top 0.00 ooo[ 0.58 0.58 058 0.00 0.00 0.0000 B
2.00 Crust 0.00 0.00 0.58 1.16 116 0.00 0.00 0.0000 -
3.00 0.00 0.00 o 0.64 1.92 1.92 11.00 1.10 0.0010 1,000.15
4.00 m 0.00 0.00 0.64 2.56 256 1467 1.47 0.0013 1,333.63
5.00 = 0.00 0.00 0.63 3.15 316 18.06 1.80 0.0016 1,640.86
5.33 7.41 1.00 1.63 0.63 3.36 1077 61.72 6.17 0.0066 5,611.23
6.00 573 4.17 0.56 0.63 3.78 795 45 65 4.55 0.0041 4,140.84
7.00 00,00 2.21 0.30 1.51 0.51 3.57 578 33.09 3.31 0.0030 3,008.37
8.00 1.36 0.18 1.68 0.58 4.64 6.00 34.39 3.44 0.0031 3,126.18
9.00 Soft to 0.92 0.12 o & 0.55 4.95 587 3365 3.37 0.0031 3,059.45
10.00 clay 0.67 0.09 0.55 5.50 617 35.34 3.53 0.0032 3,212.49
11.00 0.50 0.07 1.59 0.59 6.49 6.99 40.08 4.01 0.0036 3,643.45
12.00 0.39 0.05 1.75 0.75 9.00 9.39 53.83 5.38 0.0049 4,893.80
13.00 032 0.04 1.84 0.84 10.92 11.24 64.39 6.44 0.0069 5,863.60
14.00 16.00 026 0.04 1.07 14.98 16.24 228 .61 22.86 0.0762 76,202.89
16.00 300.00 Medium 022 0.03 2.07 1.07 16.06 16.27 244.02 24.40 0.0813 81,339.11
16.00 clay 018 0.02 1.07 17.12 17.30 259 67 25.96 0.0865 86,623.93
17.00 016 0.02 1.07 18.19 18.356 5744.42 574.44 0.3830| 382961.346
18.00 014 0.02 219 1.19 21.42 21.56 622662 622.65 0.4161| 415101.568
19.00 400.00 012 0.02 1.19 22.61 2273 6393.67 639.37 0.4262| 426244887
20.00 Ca= 011 0.01 219 1.19 23.80 23.91 6556.97 655.70 0.4371| 437131.398
21.00 11.24 0.09 0.01 2 1.09 22.89 2298 6429.32 642.93 0.4286( 428621.611
22.00 t/m2 0.09 0.01 1.09 23.98 24.07 6578.65 657.87 0.4386| 438576.749
23.00 0.08 0.01 29 1.19 27.37 27.45 7025 .67 702.57 0.4684| 468378111
24.00 1600.00 0.07 0.01 1.19 28.56 28.63 7175.45 717.65 0.4784| 478363.601
25.00 0.06 0.01 R 1.27 31.76 31.81 7563.91 756.39 0.6043| 504260.862
26.00 0.06 0.01 1.27 33.02 33.08 7712.78 771.28 0.6142| 514185.208
27.00 Dense to 0.06 0.01 238 1.28 34.566 34.61 7889.73 788.97 0.6260( 525982.245
28.00 very Dense 0.056 0.01 1.28 35.84 35.89 8033.82 803.38 0.6366| 535588.099
29.00 Sand 0.06 0.01 2.27 1.27 36.83 36.88 8143.46 814.356 0.6429| 542897.609
30.00 0.04 0.01 2D 1.08 32.40 32.44 7638.27 763.83 0.6092| 509217.874
31.00 0.04 0.01 1.08 33.48 33.52 7764.03 776.40 06176 517601.690
Depth Equation Remark
2.0-13.0 M S 5730" Soft Clay
14.0-16.0 M = 15G" Medium Clay
la
17.0-31.0 M mGE(GVGE)A Dense Sand
m = 400
a = 05
k- Average 3,836.98
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M9rIaA 1M Modulus of Subgrad Reaction @1+31 Approach Slab on Pile
Load Area (BxL) = 2 2 m DL Filled Material = 5.92 1/1—11z
Pile Size = 0.22 0.22 m Base Slab = 0.55 1/1—11z
Pile Tip = 10 m Asphaltic Conc. = 0.12 1/1—11Z
Effective Zone (H/3) = 333 m LL = 1.00 1/1—11Z
Effective Depth (2H/3) = 6.67 m Total Load (Q) = 30.37 t
Boundary Layer = 0 m 9, = 7.59 1/1—11Z
Ref.: Janbu (1963)
Depth H modulus Aoz Gfdl A ’y' O, O, M M ks=M/L ks=M/L
2 3 3 2 2 2 2 3 3
m (cm) number t'm (tm ) (tm ) (tm ) (tm ) (tm ) | kg/em )| (kglem ) (kg/m )
0 0.00 0.00 0.00 0.00 0.00 0.0000 -
1.00 200.00 Top 0.00 0.00 158 058 0.58 058 0.00 0.00 0.0000 B
2.00 Crust 0.00 0.00 0.58 1.16 1.16 0.00 0.00 0.0000 -
3.00 0.00 0.00 el 0.64 1.92 1.92 11.00 1.10 0.0010 1,000.15
4.00 m 0.00 0.00 0.64 2.56 2.56 1467 1.47 0.0013 1,333.53
5.00 = 0.00 0.00 0.63 3.15 3.16 18.06 1.80 0.0016 1,640.86
6.00 573 0.00 0.00 1.63 0.63 3.78 3.78 2166 217 0.0020 1,969.04
6.67 7.59 1.00 0.63 4.20 11.79 67567 6.76 0.0061 6,142.56
7.00 1100.00 558 073 1.51 0.51 3.57 9.15 52.42 5.24 0.0048 4,7656.17
8.00 273 0.36 1.68 0.58 4.64 7.37 4225 4.22 0.0038 3,840.73
9.00 Soft to 1.62 0.21 165 0.55 4.95 6.57 3763 3.76 0.0034 3,420.93
10.00 clay 1.07 014 0.55 5.50 6.57 3763 3.76 0.0034 3,421.14
11.00 0.76 0.10 1.69 0.59 6.49 7.25 4153 416 0.0038 3,775.08
12.00 0.56 0.07 1.75 0.75 9.00 9.56 5481 5.48 0.0060 4,982.34
13.00 0.44 0.06 1.84 0.84 10.92 11.36 65.08 6.51 0.0069 5,916.12
14.00 156.00 0.35 0.05 1.07 14.98 16.33 22993 22.99 0.0766 76,643.06
16.00 300.00 Medium 0.28 0.04 2.07 1.07 16.06 16.33 245.02 24.50 0.0817 81,672.02
16.00 clay. 0.24 0.03 1.07 17.12 17.36 260.35 26.03 0.0868 86,782.15
17.00 0.20 0.03 1.07 18.19 18.39 5750.82 575.08 0.3834| 383388.025
18.00 017 0.02 219 {139] 21.42 21.69 6231.29 623.13 0.4164| 415419.096
19.00 400.00 0.156 0.02 1.19 22.61 22.76 6397.47 639.76 0.4266| 426498.178
20.00 Ca= 013 0.02 219 1.19 23.80 23.93 6560.06 656.00 0.4373| 437336.430
21.00 11.24 011 0.01 Yo 1.09 22.89 23.00 6431.96 643.20 0.4288| 428797.246
22.00 t/m2 0.10 0.01 1.09 23.98 24.08 6580.84 658.08 0.4387| 438722.432
23.00 0.09 0.01 2 1.19 27.37 27.46 7027.42 702.74 0.4685| 468494.968
24.00 1600.00 0.08 0.01 1.19 28.56 28.64 7176.94 717.69 04785 478462.431
25.00 0.07 0.01 55 1.27 31.76 31.82 7565614 756.561 05043 504342.453
26.00 0.07 0.01 1.27 33.02 33.09 771383 771.38 05143 514255.315
27.00 Dense to 0.06 0.01 BT 1.28 34.56 34.62 789064 789.06 056260 526042.665
28.00 very Dense 0.06 0.01 1.28 35.84 35.90 803461 803.46 056366 535640.705
29.00 Sand 0.06 0.01 227 1.27 36.83 36.88 814416 814.42 05429 542943.859
30.00 0.06 0.01 ot 1.08 32.40 32.45 7638.93 763.89 05093 509262.027
31.00 0.04 0.01 1.08 33.48 33.52 776461 776.46 05176 517640.756
Depth Equation Remark 4,533.01
2.0-13.0 M = 5.73C" Soft Clay
14.0-16.0 M = 160" Medium Clay
4 1a
17.0-31.0 M = mo,(C' /O, Dense Sand 76,643.06
m = 400
a = 05
k- Average 4,279.88
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M9 IEA 1A Modulus of Subgrad Reaction @131 Approach Slab on Pile
Load Area (BxL) = 2 2 m DL Filled Material = 6.08 ymz
Pile Size = 0.22 022 m Base Slab = 0.55 ymz
Pile Tip = 12 m Asphaltic Cone. = 0.12 ymz
Effective Zone (H/3) = 4.00 m LL = 1.00 1/1—11z
Effective Depth (2H/3) = 8.00 m Total Load (Q) = 31.01 t
Boundary Layer = 0 m 9y = 7.95 tm’
Ref.: Janbu (1963)
Depth H modulus Oz G/dl Y, ' G, G, M M ks=M/L ks=M/L
2 [ 3 2 2 % 2 3 3
m m m m m m glcm glem m
m (cm) mumber |y 1 1 1 1 1 kel kel K,
0 0.00 0.00 0.00 0.00 0.00 0.0000 -
1.00 200.00 Top 0.00 0.00 1 o8 058 058 058 0.00 0.00 0.0000 -
2.00 Crust 0.00 0.00 0.58 116 116 0.00 0.00 0.0000 -
3.00 0.00 0.00 b 0.64 1.92 1.92 11.00 1.10 0.0010 1,00016
4.00 m 0.00 0.00 0.64 256 256 1467 1.47 0.0013 1333563
5.00 = 0.00 0.00 e 0.63 3.15 315 18.06 1.80 0.0016 1,640.86
6.00 573 0.00 0.00 0.63 3.78 3.78 2166 217 0.0020 1,969.04
7.00 0.00 0.00 1.51 051 357 357 20.46 2.05 0.0019 1,869.66
8.00 1100.00 7.75 1.00 1.68 0.58 4.64 12.39 71.01 710 0.0065 6,455.11
9.00 Soft to 3.45 0.44 e 0.55 4.95 8.40 4811 4.81 0.0044 4,373.21
10.00 clay 1.94 0.25 0.55 5.50 7.44 42 62 4.26 0.0039 3,874.52
11.00 1.24 0.16 1.69 0.59 6.49 773 44.29 4.43 0.0040 4,026.79
12.00 0.86 011 1.75 0.75 9.00 9.86 56.61 5.65 0.0051 5,136.86
13.00 0.63 0.08 1.84 0.84 10.92 11565 66.20 6.62 0.0060 6,017.97
14.00 16.00 0.48 0.06 1.07 14.98 16.46 23197 23.20 0.0773 77,322.50
16.00 300.00 Medium 0.38 0.05 2.07 1.07 16.05 16.43 246.49 24.65 0.0822 82,164.07
16.00 clay 0.31 0.04 1.07 1712 17.43 261.45 26.15 0.0872 87,150.40
17.00 0.26 0.03 1.07 18.19 18.456 5759 .67 57597 0.3840] 383977.79
18.00 0.22 0.03 219 119 21.42 2164 6237.71 623.77 0.4158] 41584711
19.00 400.00 0.18 0.02 119 22.61 2279 6402.48 640.256 0.4268] 42683222
20.00 Oa= 0.16 0.02 2.19 119 23.80 23.96 6564.03 666.40 0.4376] 437,601.72
21.00 11.24 0.14 0.02 o 1.09 22.89 23.03 6435.31 64363 0.4290] 429,02069
22.00 t/m2 012 0.02 1.09 23.98 2410 6583.68 668.36 0.4389] 438,905.02
23.00 011 0.01 o 119 27.37 27.48 702969 70296 0.4686] 468,639.48
24.00 1600.00 0.10 0.01 119 28.56 2866 7178.756 717.87 0.4786] 47858318
25.00 0.09 0.01 R 1.27 31.75 31.84 7566 .62 756.66 05044 504,441.06
26.00 0.08 0.01 1.27 33.02 3310 7715.09 771561 05143] 51433919
27.00 Dense to 0.07 0.01 AT 1.28 34.56 3463 7891.71 78917 05261 52611429
28.00 very Dense 0.06 0.01 1.28 35.84 36.90 8035564 80365 05357| 635702564
29.00 Sand 0.06 0.01 2.27 1.27 36.83 36.89 814497 81460 0.5430] 542997.80
30.00 0.06 0.01 — 1.08 32.40 3245 7639.70 763.97 0.5093] 50931315
31.00 0.06 0.01 1.08 33.48 33563 7765.29 77663 05177] 517,685.69
Depth Equation Remark Ker 4,980.74
2.013.0 M = 5730 Soft Clay
14.0-16.0 M = 150" Medium Clay
17.0-31.0 M = mo(o' /o) | Dense Sand Kea 8221232
RS
m = 400
a = 05
k.- equivalent 4,696.23
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M9rIaA 1M Modulus of Subgrad Reaction @1+31 Approach Slab on Pile
Load Area (BxL) = 2 2 m DL Filled Material = 6.26 1/1—11z
Pile Size = 0.22 0.22 m Base Slab = 0.55 1/1—11Z
Pile Tip = 14 m Asphaltic Conc. = 0.12 1/1—11Z
Effective Zone (H/3) = 4.67 m LL = 1.00 1/1—11Z
Effective Depth (2H/3) = 933 m Total Load (Q) = 3173 t
Boundary Layer = 0 m 9o = 7.93 sz
Ref.: Janbu (1963)
Depth H modulus Gz G/9 Y, v G, G, M M ks=M/L ks=M/L
2 3 3 2 2 2 2 3 3
m (cm) number tm (tm ) (tm ) (tm ) | (tm) (tm ) | kg/em )| (kg/em ) (kg/m )
0 0.00 0.00 0.00 0.00 0.00 0.0000 -
1.00 200.00 Top 0.00 0.00 18 058 0.58 058 0.00 0.00 0.0000 -
2.00 Crust 0.00 0.00 0.58 1.16 1.16 0.00 0.00 0.0000 -
3.00 0.00 0.00 el 0.64 1.92 1.92 11.00 1.10 0.0010 1,000.15
4.00 m 0.00 0.00 0.64 2.56 2.56 1467 1.47 0.0013 1,333.53
5.00 = 0.00 0.00 163 0.63 3.15 3.16 18.06 1.80 0.0016 1,640.86
6.00 573 0.00 0.00 0.63 3.78 3.78 2166 217 0.0020 1,969.04
7.00 0.00 0.00 1.61 0.51 3.57 3.57 20.46 2.06 0.0019 1,869.65
8.00 1100.00 0.00 0.00 1.68 0.58 4.64 464 2659 2.66 0.0024 2,417.02
9.00 Soft to 0.00 0.00 0.55 4.95 4.95 28.36 2.84 0.0026 2,578.50
9.33 7.93 1.00 1.66 0.55 513 13.07 7486 7.49 0.0068 6,805.85
10.00 clay 4.46 0.56 0.55 5.50 9.96 57.08 5.71 0.0062 5,189.17
11.00 2.36 0.30 1.69 0.59 6.49 8.85 50.71 5.07 0.0046 4,610.01
12.00 1.46 0.18 1.75 0.75 9.00 10.46 59.92 5.99 0.0064 5,447.09
13.00 0.99 012 1.84 0.84 10.92 11.91 68.23 6.82 0.0062 6,203.02
14.00 16.00 0.71 0.09 0.84 11.76 12.47 187.11 18.71 0.0624 62,369.40
16.00 300.00 Medium 0.54 0.07 2.07 1.07 16.06 16.59 24885 24.88 0.0829 82,948.98
16.00 clay. 0.42 0.05 1.07 17.12 17.64 26314 26.31 0.0877 87,712.07
17.00 0.34 0.04 1.07 18.19 18.63 577265 577.27 0.3848| 384,843.53
18.00 0.28 0.04 219 1.19 21.42 21.70 6246.86 624.69 0.4165| 416,457.17
19.00 400.00 0.23 0.03 1.19 22.61 22.84 6409.45 640.94 0.4273| 427,296.61
20.00 Ca= 0.20 0.02 219 1.19 23.80 24.00 6569.44 656.94 0.4380| 437,962.73
21.00 11.24 017 0.02 Yo 1.09 22.89 23.06 6439.79 643.98 0.4293| 429.319.21
22.00 t/m2 0.15 0.02 1.09 23.98 2413 658718 658.72 0.4391| 439,145.07
23.00 013 0.02 N 1.19 27.37 27.50 7032.40 703.24 0.4688| 468,826.82
24.00 1500.00 011 0.01 1.19 28.56 28.67 7181.07 718.11 0.4787| 478,737.78
25.00 0.10 0.01 N 1.27 31.76 31.86 7568.49 756.85 0.5046| 504,5665.90
26.00 0.09 0.01 1.27 33.02 33.11 7716.67 771.67 05144| 514,444.35
27.00 Dense to 0.08 0.01 X 1.28 34.56 34.64 7893.056 789.30 05262 6526,203.30
28.00 very Dense 0.07 0.01 1.28 35.84 35.91 8036.68 803.67 05358 635,778.77
29.00 Sand 0.07 0.01 227 1.27 36.83 36.90 814596 814.60 05431 543,063.82
30.00 0.06 0.01 o 1.08 32.40 32.46 764063 764.06 0.5094  509,375.30
31.00 0.06 0.01 1.08 33.48 33.64 776610 776.61 05177 517,739.98
ket 5,661.03
Depth Equation Remark
2.0-13.0 M = 5.730" Soft Clay Ko 77 676.82
14.0-16.0 M = 156G Medium Clay
o 1a
17.0-31.0 M = mo,(C' /O ) Dense Sand Kea 400,660.35
m = 400
a = 05 k- equivalent 5,199.43
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A1519118A 11001 Modulus of Subgrad Reaction sy Approach Slab on Pile

Load Area (BxL) = 2 2 m DL Filled Material = 6.42 m
Pile Size = 0.22 0.22 m Base Slab = 0.55 ‘/mz
Pile Tip = 16 m Asphaltic Cone. = 0.12 ‘/mz
Effective Zone (H/3) = 533 m LL = 1.00 vm”
Effective Depth (2H/3) = 10.67 m Total Load (Q) = 3237 t
Boundary Layer = 0 m qq = 8.09 ‘/mz
Ref.: Janbu (1963)
Depth H modulus o2 qul ¥, v G o, M M Ks=MIL Ks=MIL
2 3 3 2 2 2 2 3 3
m (em) number trm (tm’) (tm’) iy | oun®y | o’y | karem®y| karem®) (kgim®)
0 0.00 0.00 0.00 0.00 0.00 0.0000 -
1.00 200.00 Top 0.00 0.00 18 0.58 058 058 0.00 0.00 0.0000 B
2.00 Crust 0.00 0.00 0.58 1.16 116 0.00 0.00 0.0000 -
3.00 0.00 0.00 _— 0.64 1.92 1.92 11.00 1.10 0.0010 1,000156
4.00 m 0.00 0.00 0.64 2.56 256 14.67 1.47 0.0013 1,333563
5.00 = 0.00 0.00 163 0.63 3.15 3156 18.06 1.80 0.0016 1,640.86
6.00 573 0.00 0.00 0.63 3.78 3.78 21.66 217 0.0020 1,969.04
7.00 0.00 0.00 1.61 0.51 3.57 357 20.46 2.05 0.0019 1,8569.66
8.00 110000 0.00 0.00 1.68 0.58 4.64] 4.64 2659 2.66 0.0024 2,417.02
9.00 Soft to 0.00 0.00 1450 0.55 4.95 4.95 28.36 284 0.0026 2,678.60
10.00 clay 0.00 0.00 0.55 5.50 5.50 31.562 315 0.0029 2,866.00
10.67 8.09 1.00 b 0.59 6.29 14.39 82.43 824 0.0075 7,493.45
11.00 5.95 0.73 0.59 6.49 12.44 71.25 713 0.0065 6,477.58
12.00 2.91 0.36 1.75 0.75 9.00 11.91 68.26 6.83 0.0062 6,205.65
13.00 1.72 0.21 1.84 0.84 10.92 1264 72.45 7.24 0.0066 6,686.24
14.00 15.00 1.14 0.14 1.07 14.98 1612 241.77 2418 0.0806 80,589.69
16.00 300.00 Medium 0.81 0.10 2.07 1.07 16.06 16.86 252.85 25.29 0.0843 84,284.79
16.00 clay. 0.60 0.07 1.07 17.12 17.72 265.83 26.58 0.0886 88,609.42
17.00 0.47 0.06 1.07 18.19 18.66 5792.33 579.23 0.3862| 386,1656.57
18.00 0.37 0.06 219 (LY 21.42 2179 6260.19 626.02 0.4173| 417,345.91
19.00 400.00 0.30 0.04 1.19 22.61 2291 6419.27 641.93 0.4280( 427,951.09
20.00 Ca = 0.25 0.03 219 1.19 23.80 2406 6576.86 657.69 0.4385| 438,457.48
21.00 11.24 0.21 0.03 o8 1.09 22.89 2310 6445.78 644.58 0.4297| 429,71857
22.00 tm2 0.18 0.02 1.09 23.98 2416 6591.89 659.19 0.4395| 439,459.60
23.00 0.16 0.02 Y 1.19 27.37 2753 7036.02 703.60 0.4691| 469,067.86
24.00 1600.00 0.14 0.02 1.19 28.56 2870 7184.00 718.40 0.4789| 478,933.50
25.00 0.12 0.01 AT 1.27 31.76 3187 7570.83 757.08 0.6047| 504,721.70
26.00 011 0.01 1.27 33.02 3313 7718.61 771.86 0.6146| 514,673.90
27.00 Dense to 0.10 0.01 AT 1.28 34.56 3466 7894.67 789.47 0.6263| 526,311.66
28.00 very Dense 0.09 0.01 1.28 35.84] 3693 8038.06 803.81 0.6369| 6535,870.60
29.00 Sand 0.08 0.01 227 1.27 36.83 36.91 8147.14 814.71 0.6431| 543,14257
30.00 0.07 0.01 o 1.08 32.40 3247 7641.73 76417 0.6094| 509,448.78
31.00 0.06 0.01 1.08 33.48 33564 7767.06 776.71 0.6178| 517,803.656
ke, 6,690.73
Depth Equation Remark
2.013.0 M = 5.730" Soft Clay Ke 84,494 63
14.0-16.0 M =3 15GC" Medium Clay
4 1a
17.0-31.0 M = mooyo) Dense Sand Kes 417,47751
m = 400
a = 05 kg~ equivalent 6,109.07
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15198 11IUA1 Modulus of Subgrad Reaction My Approach Slab on Pile
Load Area (BxL) = 2 2 m DL Filled Material = 6.6 tm”
Pile Size = 022 0.22 m Base Slab = 0.55 ‘/mz
Pile Tip = 18 m Asphaltic Cone. = 0.12 ‘/mz
Effective Zone (H/3) = 6.00 m LL = 1.00 ym®
Effective Depth (2H/3) = 12.00 m Total Load(Q) = 33.09 t
Boundary Layer = 0 m qq = 8.27 Ym®
Ref.: Janbu (1963)
Depth H modulus Gz L] Ve v G, O, M M ks=M/L ks=M/L
2 3 3 2 2 2 2 3 3
m (cm) number t/m’ (tm ) (tm") (t/m") (tm") (tm) | kg/em )| (kg/em ) (kg/m” )
0 0.00 0.00 0.00 0.00 0.00 0.0000 -
1.00 200.00 Top 0.00 0.00 108 0.58 058 0.58 0.00 0.00 0.0000 -
2.00 Crust 0.00 0.00 0.58 116 1.16 0.00 0.00 0.0000 -
3.00 0.00 0.00 160 0.64] 1.92 1.92 11.00 1.10 0.0010 1,000.15
4.00 m 0.00 0.00 0.64] 256 2.56 14.67 1.47 0.0013 1,333.53
5.00 = 0.00 0.00 W o3 0.63 3.15 3.16 18.06 1.80 0.0016 1,640.86
6.00 573 0.00 0.00 0.63 3.78 3.78 21.66 217 0.0020 1,969.04
7.00 0.00 0.00 1.51 0.51 357 3.57 20.46 2.05 0.0019 1,869.65
8.00 1100.00 0.00 0.00 1.68 0.58 4.64 4.64 26.69 2.66 0.0024 2,417.02
9.00 Soft to 0.00 0.00 5] 0.55 4.95 4.95 28.36 284 0.0026 2,578.50
10.00 clay 0.00 0.00 0.55 5.50 5.50 31.52 3.15 0.0029 2,865.00
11.00 0.00 0.00 1.59 0.59 6.49 6.49 37.19 3.72 0.0034 3,380.70
12.00 8.27 1.00 1.75 0.75 9.00 17.27 98.97 9.90 0.0090 8,997.14
13.00 3.68 0.44 1.84 0.84] 10.92 1460 83.64 8.36 0.0076 7,603.42
14.00 156.00 2.07 0.25 1.07 14.98 17.06 255.72 2557 0.0862 86,240.00
16.00 300.00 Medium 1.32 016 2.07 1.07 16.05 17.37 260.60 26.06 0.0869 86,867.60
16.00 clay 0.92 0.11 1.07 1712 18.04 270.69 27.06 0.0902 90,195.56
17.00 0.68 0.08 1.07 18.19 18.87 5824.71 582.47 0.3883 388,314.27
18.00 052 0.06 219 1.19 21.42 21.94 6281.04 628.10 0.4187 418,736.20
19.00 400.00 0.41 0.05 1.19 22.61 23.02 6434.01 643.40 0.4289 428,933.87
20.00 Ca= 033 0.04 219 1.19 23.80 2413 6587.64 658.76 0.4392 439,175.87
21.00 11.24 0.27 0.03 09 1.09 22.89 2316 6454.24 645.42 0.4303 430,282.37
22.00 t/m2 0.23 0.03 1.09 23.98 2421 6598.40 659.84 0.4399 439,893.24
23.00 0.20 0.02 2 1.19 27.37 27 57 7040.90 704.09 0.4694 469,393.52
24.00 1500.00 017 0.02 1.19 28.56 2873 7187.90 718.79 0.4792 479,193.32
25.00 0.15 0.02 B 1.27 31.75 31.90 7573.88 757.39 0.6049 504,925.38
26.00 013 0.02 1.27 33.02 33156 7721.11 77211 0.6147 514,740.98
27.00 Dense to 0.11 0.01 2 1.28 34.56 3467 7896.75 789.67 0.5264 526,449.77
28.00 very Dense 0.10 0.01 1.28 35.84 35.94 8039.80 803.98 0.6360 535,986.38
29.00 Sand 0.09 0.01 2.27 1.27 36.83 36.92 8148.61 814.86 0.6432 543,240.92
30.00 0.08 0.01 A0 1.08 32.40 32.48 7643.10 764.31 0.6095 509,539.76
31.00 0.08 0.01 1.08 33.48 3366 7768.23 776.82 06179 517,881.86
ke, 8,300.28
Depth Equation Remark
2.0-13.0 M = 5.730" Soft Clay K 87,434.39
14.0-16.0 M = 15G" Medium Clay
1a
17.031.0 M mo (0 jo ) | Dense Sand ke 424,222 64
m = 400
a = 05 kg equivalent
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1519128/ 1101 Modulus of Subgrad Reaction sy Approach Slab on Pile

Load Area (BxL) = 2 2 m DL Filled Material = 6.78 ‘/mz
Pile Size = 0.26 0.26 m Base Slab = 0.55 ‘/mz
Pile Tip = 20 m Asphaltic Cone. = 0.12 ‘/mz
Effective Zone (H/3) = 6.67 m LL = 1.00 vm”
Effective Depth (2H/3) = 13.33 m Total Load (Q) = 33.81 t
Boundary Layer = 0 m q = 8.45 ‘/mz
Ref.: Janbu (1963)
Depth H modulus 6z afa v, % G G, M M ks=M/L ks=M/L
2 3 3 2 2 2 2 3 3
m (cm) number t/m (tm’ ) (t/m’ ) (tm ) (t/m ) (tm ) | (kgfem )| (kg/em ) (kg/m ")
0 0.00 0.00 0.00 0.00 0.00 0.0000 -
1.00 200.00 Top 0.00 000 058 058 058 0.00 0.00 0.0000 B
2.00 Crust 0.00 0.00 0.58 116 116 0.00 0.00 0.0000 -
3.00 0.00 0.00 51 0.64 1.92 1.92 11.00 1.10 0.0010 1,000.15
4.00 m 0.00 0.00 0.64 256 256 14.67 1.47 0.0013 1,333.53
5.00 = 0.00 0.00 168 0.63 3.15 315 18.05 1.80 0.0016 1,640.86
6.00 573 0.00 0.00 0.63 3.78 3.78 21.66 217 0.0020 1,969.04
7.00 0.00 0.00 1.61 051 357 357 20.46 2.05 0.0019 1,869.65
8.00 1100.00 0.00 0.00 1568 0.58 4.64 4.64 26.59 2.66 0.0024 2,417.02
9.00 Soft to 0.00 0.00 155 0.55 4.95 4.95 28.36 284 0.0026 2578.50
10.00 clay 0.00 0.00 0.55 5.50 5.50 31.62 315 0.0029 2,865.00
11.00 0.00 0.00 1.69 0.59 6.49 6.49 37.19 3.72 0.0034 3,380.70
12.00 0.00 0.00 1.75 0.75 9.00 9.00 51.67 516 0.0047 4,688.18
13.00 0.00 0.00 1.84 0.84 10.92 10.92 62.57 6.26 0.0067 5,688.33
13.33 8.45 1.00 1.07 14.27 2272 340.78 34.08 0.1136 113,693.33
14.00 156.00 475 0.56 2 1.07 14.98 19.73 296.01 29.60 0.0087 98,671.25
16.00 300.00 Medium 251 0.30 1.07 16.05 18.56 278.47 27.85 0.0928 92,823.22
16.00 clay. 1.65 0.18 1.07 1712 18.67 280.09 28.01 0.0934 93,362.04
17.00 1.08 012 1.07 18.19 19.24 5882.71 588.27 0.3922 392,180.97
18.00 0.76 0.09 219 119 21.42 2218 6315.83 631.58 0.4211 421,055.47
19.00 400.00 0.58 0.07 119 22.61 2319 6457.26 645.73 0.4306 430,484.14
20.00 Oa= 0.45 0.05 219 119 23.80 24.25 6603.89 660.39 0.4403 440,259.48
21.00 11.24 0.36 0.04 o 1.09 22.89 23.25 6466.53 646.65 0.4311 431,102.12
22.00 t/m2 0.30 0.04 1.09 23.98 24.28 6607.57 660.76 0.4405 440,604.81
23.00 0.25 0.03 219 119 27.37 27.62 7047.62 70476 0.4698 469,841.13
24.00 1600.00 0.21 0.02 119 28.56 28.77 7193.14 719.31 0.4795 479,642.62
25.00 018 0.02 T 1.27 31.75 31.93 7577.91 757.79 0.6062 505,194.01
26.00 0.16 0.02 1.27 33.02 33.18 7724.36 772.44 0.6160 514,957.66
27.00 Dense to 014 0.02 2.8 1.28 34.56 34.70 7899.39 789.94 0.6266 526,626.24
28.00 very Dense 012 0.01 1.28 35.84 35.96 8041.99 804.20 0.6361 536,132.39
29.00 Sand 0.11 0.01 227 1.27 36.83 36.94 8150.45 815.06 0.6434 543,363.50
30.00 0.10 0.01 3 1.08 32.40 32.50 764478 764.48 0.6097 509,651.95
31.00 0.09 0.01 1.08 33.48 33.57 7769.66 776.97 0.5180 517,977.39
Ky 99,612.46
Depth Equation Remark
2.0-13.0 M = 5.73C" Soft Clay
14.0-16.0 M = 16G" Medium Clay Ko 438,121.34
1a
17.031.0 M mG,(' /o n* | Dense Sand
m = 400
a = 0.5
kq- equivalent 81,169.76
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MTNF AW Modulus of Subgrad Reaction §1131 Approach Slab on Pile
Load Area (BxL) = 2 2 m DL Filled Material = 7.2 Umz
Pile Size = 0.26 0.26 m Base Slab = 0.55 Umz
Pile Tip = 22 m Asphaltic Cone. = 0.12 Umz
Effective Zone (H/3) = 7.33 m LL = 1.00 Umz
Effective Depth (2H/3) = 14.67 m Total Load (Q) = 35.49 t
Boundary Layer = = m q, = 8.87 Umz
Ref.: Janbu (1963)
Depth H modulus Gz Gy/d Ve v G, o, M M ks=M/L ks=M/L
by 2 2 2 2 2 2 3 3
m (cm) number t/m (tm™) (tm™ ) [ (tm) (tm™) | (kg/em )| (kg/em ) (kg/m" )
0 0.00 0.00 0.00 0.00 0.00 0.0000 -
1.00 200.00 Top 0.00 0.00 158 058 058 058 0.00 0.00 0.0000 B
2.00 Crust 0.00 0.00 0.58 116 116 0.00 0.00 0.0000 -
3.00 0.00 0.00 T 0.64 1.92 1.92 11.00 1.10 0.0010 1,000.15
4.00 m 0.00 0.00 0.64 256 256 14.67 1.47 0.0013 1,333.53
5.00 = 0.00 0.00 163 0.63 3.15 3156 18.05 1.80 0.0016 1,640.86
6.00 573 0.00 0.00 0.63 3.78 3.78 21.66 217 0.0020 1,969.04
7.00 0.00 0.00 1.61 0.51 357 357 20.46 2.05 0.0019 1,869.65
8.00 1100.00 0.00 0.00 1.68 0.58 4.64 4.64 26.59 2.66 0.0024 2,417.02
9.00 Soft to 0.00 0.00 155 0.55 4.95 4.95 28.36 284 0.0026 2,578.50
10.00 clay 0.00 0.00 0.55 5.50 5.50 31.62 315 0.0029 2,865.00
11.00 0.00 0.00 1.69 0.59 6.49 6.49 37.19 372 0.0034 3,380.70
12.00 0.00 0.00 1.75 075 9.00 9.00 51.567 516 0.0047 4,688.18
13.00 0.00 0.00 1.84 0.84 10.92 10.92 62.57 6.26 0.0057 5,688.33
14.00 156.00 0.00 0.00 1.07 14.98 14.98 22470 22.47 0.0749 74,900.00
14.67 20000 8.87 1.00 007 1.07 156.69 2457 368.48 36.85 01228 122,826.67
16.00 Medium 6.52 073 1.07 16.05 2257 338.52 33.85 01128 112,841.02
16.00 clay 319 0.36 1.07 1712 20.31 304.71 30.47 01016 101,669.60
17.00 1.89 0.21 1.07 18.19 20.08 6009.30 600.93 0.4006 400,619.97
18.00 1.25 014 219 119 21.42 22.67 6384.78 638.48 0.4257 425,662.21
19.00 400.00 0.88 0.10 119 22.61 23.49 6500.23 650.02 0.4333 433,348.43
20.00 Ca= 0.66 0.07 219 119 23.80 24.46 6632.40 663.24 0.4422 442,159.78
21.00 11.24 0.51 0.06 ol 1.09 22.89 23.40 6487.25 648.72 0.4325 432,483.31
22.00 t/m2 0.41 0.05 1.09 23.98 24.39 6622.56 662.26 0.4415 441,5603.89
23.00 0.33 0.04 2 119 27.37 27.70 7058.32 705.83 0.4706 470,654.82
24.00 1600.00 0.28 0.03 119 28.56 28.84 7201.33 72013 0.4801 480,088.871
25.00 0.23 0.03 007 1.27 31.75 31.98 7584.11 758.41 0.5056 505,607.54
26.00 0.20 0.02 1.27 33.02 33.22 7729.31 77293 05153 515,287.04
27.00 Dense to 017 0.02 295 1.28 34.56 34.73 7903.38 790.34 056269 526,891.76
28.00 very Dense 015 0.02 1.28 35.84 35.99 8045.25 804.53 05364 536,350.26
29.00 Sand 013 0.01 227 1.27 36.83 36.96 8153.18 815.32 05435 54354517
30.00 012 0.01 200 1.08 32.40 3252 7647.26 764.73 0.56098 509,817.33
31.00 0.11 0.01 1.08 33.48 33.59 7771.76 77718 05181 518,117.69
K1 112,412.43
Depth Equation Remark
2.013.0 M 3 5.730" Soft Clay
14.0-16.0 M = 160" Medium Clay Keo 454,730.58
17.0-31.0 M = mga(gv/gay“ Dense Sand
m = 300
a = 05
k- equivalent 90,131.36
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2. AIUHIANNINTITIMINIAdImmHannsesnuuy TALIsnay i ldaaw

Fustsunisngad liinu 5 % salinuiiny 60 was tagmszaunaamefiniugulding

ANNAN TN T NYI5Z8L Stopping Sign Distance ALAAIIUAITNHNUINT 941 NIURUINT 3

2 HATMWHUIAT 93

MINHUINN 91 32AUAIVANMIINIAdIazMslasunlasnusunng 2 mas

segzn9n | USinunisnga mnfdon sgogann | USNemsngad | aisaldeunlag
BEA T fanuay wlasnaudu qWIU RV ANNFU

(m) (cm) (%) (m) (em) (%)
0 0.00 0.00 32 86.92 4.96
2 034 0.17 34 96.16 4.62
4 1.37 0.51 36 104.72 428
6 3.08 0.86 38 112.59 3.94
8 5.48 1.20 40 119.78 3.59
10 8.56 1.54 42 126.28 3.25
12 12.32 1.88 44 132.10 291
14 16.77 25 46 137.23 257
16 21.90 %50 48 141.68 2.22
18 27.72 291 50 145.44 1.88
20 34.22 3.25 52 148.52 1.54
22 41.41 3.59 54 150.92 1.20
24 49.28 3.94 56 152.63 0.86
26 57.84 428 58 153.66 0.51
28 67.08 4.62 60 154 0.17
30 77.00 4.96
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ﬂ151QNH'Jﬂﬁ 32 !‘]J%!ﬂﬂ!ﬁﬂﬂﬂWﬂWﬂﬂWﬁﬂWH’Jﬂ!‘ﬂN Geometric Design AUN1TAUATIEH

f1UIUN19 Geometric Design

a ¢ ¥
MINMLH Ingeadg

JPYIN (M) | NFAGINIVACem) | ANNTU(%) | MINFAAT (em) | ANNTY (%) | madiuaet/5kN/m)
0 0.00 0.00 0.00 0.00
2 034 0.17 0.11 0.08
35,000.00

4 1.37 0.51 0.27 0.08
6 3.08 0.86 0.27 0.00
8 5.48 1.20 1.52 0.62
10 8.56 1.54 573 2.10 1,110.00
12 12.32 1.88 11.29 278
14 16.77 2.22 17.16 2.94
16 21.90 257 23.27 3.05 650.00
18 27.72 291 29.65 3.19
20 34.22 3.25 36.64 3.49
22 41.41 3.59 4431 3.83

300.00
24 49.28 3.94 52.15 3.92
26 57.84 428 60.03 3.94
28 67.08 4.62 68.15 4.06
30 77.00 4.96 76.61 4.23 200.00
32 86.92 4.96 85.17 428
34 96.16 4.62 93.76 4.29
36 104.72 428 102.27 4.26 150.00
38 112.59 3.94 110.47 4.10
40 119.78 3.59 118.21 3.87
42 126.28 3.25 125.37 3.58 120.00
44 132.10 291 131.73 3.18
46 137.23 257 137.25 276
48 141.68 2.22 14191 233 110.00
50 145.44 1.88 145.73 191
52 148.52 1.54 148.78 1.52
54 150.92 1.20 151.09 1.16
56 152.63 0.86 152.68 0.79 100.00
58 153.66 0.51 153.61 0.47
60 154.00 154.02 0.20
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sTognNIINaEIIY | maadiuguosalse | aaniuguosailsa AMNETUE U
(m) 1NNIINIBAT (KN/m) 20nUUY (KN/m) 99NUUY (m)
0-6 35,000.00 4,049.49 24
8-12 1,110.00 3,198.82 20

14-18 650.00 337.54 19
20-26 300.00 337.54 19
28-32 200.00 205.97 14
34-38 150.00 155.09 8
40-44 120.00 126.90 4
46-50 110.00 107.76 4
52-60 100.00 107.76 4
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Pile Leng K (kN/m) K (kN/m) K (kN/m) K (kN/m)
(m) H=1.0m) (H=2.0 m) (H=3.0) (H=4.0)
4 92.15 107.706 126.90 138.98
5 99.20 113.05 126.90 140.75
6 106.85 119.41 131.97 144.53
7 116.96 130.92 144.89 158.85
{ 130.30 142.70 155.09 167.49
9 135.96 148.52 161.08 173.64
10 146.51 159.1 171.70 184.15
11 153.70 166.23 178.67 191.02
12 161.74 174.59 187.34 200.01
13 166.28 181.72 197.00 212.11
14 174.74 190.44 205.97 221.34
15 187.80 204.58 221.18 237.61
16 198.95 219.65 240.10 260.30
17 214.24 236.32 258.11 279.65
18 240.14 265.47 290.46 315.15
19 263.38 293.35 32291 352.07
20 2,916.97 3,059.12 3,198.82 3,336.14
1 3,009.83 3,165.54 3,318.35 3,468.36
» 3,121.66 3,312.47 3,498.96 3,681.32
23 3,234.12 3,445.52 3,651.74 3,853.03
24 3,399.81 3,665.68 3,923.48 4,173.66
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AUIUNN Geometric Design 20nNUYY
FEYSNNINTSWIY » » » »
NTINTANI AIUYU NTINTANI AIUYU
) AIVAN (cm) (%) (cm) (%)
0 0.00 0.00 0.00 0.00
2 0.34 0.17 0.24 0.18
4 1.37 0.51 2.48 1.12
6 3.08 0.86 3.71 0.62
8 5.48 1.20 4.26 0.27
10 8.56 1.54 Sl 0.43
12 12.32 1.88 7.58 1.23
14 16.77 2.22 13.05 2.73
16 21.90 2.57 21.65 4.30
18 27.72 291 30.99 4.67
20 34.22 3.25 39.45 4.23
22 41.41 3.59 46.65 3.60
24 49.28 3.94 52.99 3.17
26 57.84 4.28 59.20 3.10
28 67.08 4.62 65.95 3.38
30 77.00 4.96 73.50 3.77
32 86.92 4.96 81.50 4.00
34 96.16 4.62 89.76 4.13
36 104.72 4.28 98.08 4.16
38 112.59 3.94 106.18 4.05
40 119.78 3.59 113.89 3.86
42 126.28 3.25 121.09 3.60
44 132.10 291 127.55 3.23
46 137.23 2.57 133.19 2.82
48 141.68 2.22 137.87 2.34
50 145.44 1.88 141.47 1.80
52 148.52 1.54 143.99 1.26
54 150.92 1.20 45.56 0.78
56 152.63 0.86 146.35 0.40
58 153.66 0.51 146.57 0.11
60 154.00 146.39
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