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Thesis Title Laboratory Testing for Investigating the Settlement-Time Curve

of Floating Soil-Cement Column Improving Soft Clayey Deposit
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Program Civil Engineering
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ABSTRACT

The aim of this research was to investigate the consolidation behavior of soft clayey
deposit improved by the floating soil-cement column with a cement stabilized slab on the ground
surface by conducting large scale laboratory model tests. The cylinder mold is 0.45 m in diameter
and 0.95 m in height and made of PVC. The soil sample used was reconstituted Bangkok clay and
the cement used for making the model column was Portland cement Type 1.

The four cases of laboratory model test were designed for investigating the effect of slab
thickness and unconfined compressive strength of slab. The comparing of the consolidation
settlement and the rate of consolidation were calculated. As a result, the increase of slab thickness
and the unconfined compressive strength reduce the settlement significantly.

Finally, the two existing methods for predicting the settlement - time curve have been
applied to four cases of laboratory testing. The effectiveness of these two methods has been

illustrated by comparing them with the measurement results.

Keywords: floating soil-cement column, cement stabilized slab, consolidation behavior
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MINWUINT N1 HANISNATU Atterberg’s Limit

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING
RAJAMANGALA UNIVERSITY OF TECHNOLOGY THUNYABURI

Water Content and Atterberg’s Limit

Liquid Limit Test
Test No 1 2 3 4 5 6
Container No 1 2 3 4 5 6
Number of drops N | 48.00 | 38.00 | 36.00 | 29.00 | 23.00 | 17.00
Weight Wet Soil + Container g | 38.78 37.62 | 33.54 | 38.72 | 35.11 | 36.84
Weight Dry Soil + Container g | 3570 | 34.40 | 30.40 | 35.10 | 29.90 | 33.70
Weight of Container g | 2826 | 27.40 | 2420 | 27.29 | 19.05 | 27.34
Weight of Water g | 3.08 3.22 3.14 3.62 5.21 3.14
Weight of Dry Soil g| 744 7.00 6.20 7.81 10.85 | 6.36
Water Content % | 41.40 | 46.00 | 50.65 | 46.35 | 48.02 | 49.37
Plastic Limit Test
Test No 1 2 3 4 5 6
Container No 7 8 9
Wet Soil + Container g | 21.44 | 31.50 | 22.55
Dry Soil + Container g | 20.70 | 30.60 | 21.70
Weight of Container g | 18.65 | 28.70 | 19.06
Weight of Water g| 0.74 0.90 0.85
Weight of Dry Soil g| 2.05 1.90 2.64
Water Content % | 36.10 47.37 | 32.20
Average 34.15
Plastic Limit 34.15
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MINNNHINN N2

nIlugaINaNIANAT oL Atterberg’s Limit

FACULTY OF ENGINEERING

DEPARTMENT OF CIVIL ENGINEERING

RAJAMANGALA UNIVERSITY OF TECHNOLOGY

THUNYABURI
Atterberg’s Limit
60 ,
IA'A4 |
B
55 e
Liquid limit = 47.64 EiE o
4
c
2 50
c
O | |
S L
9 |
m 45 I
= - 15 -
ol AY 1 ]_ L 1 AL N
ST 2F AN N i
40 I | I -: | |
— -t 7= — T — =W\ =2 7 g
| e N H*I— RS U] _[.2§6§§+ 53.554
Y, f"{""‘\ _|__ a9 _E.I_.'_ g
IS IS S N
- 35 [] Il 1
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i Number of drops
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MINWHINT N3 NITNATOUANINDITUNE

DEPARTMENT OF CIVIL ENGINEERING
FACULTY OF ENGINEERING
RAJAMANGALA UNIVERSITY OF TECHNOLOGY THUNYABURI

Specific Gravity Test
Calibration Data
Flask + Water Temperature
No.
(2 (°C)
1 623.30 50
2 62491 39
3 626.46 32
4 627.94 23
Calibration Data
620.00 —-
XX
628.00
. 627.00 ¥v=-0.174Tx + 63194
5 626.00 2=0.9943 |
_I_
2 62500
=
= 624.00 \
623.00
622.00 T
20 23 el a3 40 43 30 33
Temperature
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MINWHINT N4 HAMTNATOUANND T UNIE

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

RAJAMANGALA UNIVERSITY OF TECHNOLOGY THUNYABURI

Specific Gravity Test

Trial No. 1 2
1 Temperature °C 28 28
2 Flask + Water g 627.00 627.00
3 Flask + Water + Soil g 657.51 657.51
4 Container No. 1 3
5 Dry Soil + Container g 179.8 174.08
6 Weight of Container g 131.59 125.80
7 Dry Soil g 48.21 48.28
8 G; 0.9963 0.9963
9 Specific Gravity 2.71 2.71
10 Average Specific Gravity 271
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(UNCONFINED COMPRESSION TEST)
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~ v o & . o s 3 A %
MINWUINN V1 ANUFUHUTUDI unconfined compressive strength N1 11/ FIFUAYT MY UFINUA

DEPARTMENT OF CIVIL ENGINEERING

FACULTY OF ENGINEERING

RAJAMANGALA UNIVERSITY OF TECHNOLOGY THUNYABURI

Unconfined Compression test

unconfined compressive strength , g, (kg/m?)

- AT s =
nlosiual) uauued nay
I 2 3
5 64.138 57.454 73.813 65.14
10 209.668 156.069 167.909 177.88
15 383.856 349.68 342.105 358.55
20 565.367 478.128 458.503 500.67
nslanuE@iusves qu iy nediduu

700
600

= 200

[« T

-

T 400

&
300 M= 29.745x-96.255
- R®=0.9965
100

0 - .
5 15 20 25 30
WSnanjuFumd()

16.47 1A 23.40 @081 1

1 @ { 4 T @
AMIBALNUIALIN g, 400 kpa 1Az q, 600 kpa Ao S uFmus mnudosaz
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( CONSOLIDATION TEST)



v Y
M3WUINN Al Msntuiinwanmsngaamaimslsulsnanmsuaumiion

= =
ATUANYIN 1

= =
ATUANKYIN 2

~ = =~
NIUANYIN 3

~ = A
NIUANYIN 4

J2YLIN
ot q, 400 kPa q, 400 kPa q, 600 kPa q, 600 kPa
1 5.46 5.62 5.86 6.60
2 8.30 8.63 8.59 9.30
3 10.96 10.71 10.65 10.53
4 11.55 11.61 11.51 11.90
5 13.90 13.85 13.33 12.92
6 14.40 14.37 13.88 13.60
7 15.50 15.20 14.98 14.30
8 16.60 16.15 16.00 15.00
9 17.46 17.03 16.98 15.67
10 18.30 17.90 17.78 16.35
11 19.30 18.70 18.41 17.00
12 20.10 19.57 19.06 17.60
13 21.90 20.40 19.69 18.25
14 22.60 21.23 20.24 18.80
15 23.25 21.97 20.79 19.30
16 23.80 22.71 21.33 19.75
17 24.38 23.35 21.85 20.24
18 24.80 23.88 22.38 20.50
19 25.23 24.39 22.84 20.83
20 25.63 24.65 23.17 21.20
21 25.95 24.89 23.46 21.65
22 26.30 25.11 23.74 21.85
23 26.50 25.32 23.96 22.20
24 26.90 25.52 24.18 22.40
25 27.20 25.68 2434 22.70
26 27.45 25.90 24.50 22.90
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v Y
M3WUINA A1 Msntufinranmsngaamaimsliulsenunmsuaumiion o)

3821991

= =
ATUANYIN 1

= =
ATUANKYIN 2

~ = =~
NIUANYIN 3

~ = A
NIUANYIN 4

ol q, 400 q, 400 q, 600 q, 600
27 27.70 26.12 24.61 22.92
28 27.90 2625 24.69 22.92
29 28.15 26.40 24.82 22.92
30 28.30 26.55 24.88 22.92
31 28.35 26.65 24.92 22.92
32 28.50 26.76 24.98 22.92
33 26.82 25.04
34 26.84 25.11
35 26.85 25.14
36 26.90 25.16
37 26.94 25.18
38 26.97 25.20
39 26.97 2521
40 26.97 25.21
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Laboratory Testing for Investigating the Settlement-Time Curve of Floating

Soil-Cement Column Improved Soft Clayey Deposit

ANng Wula' waz ANANE WIARLzADRE’

Somphorn Manchai'and Supasit Pongsivasathit1
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Abstract

This research purposes to investigate the effect of slab thickness undrain of slab on the consolidation
behavior of soft clayey deposit improved by floating soil with cement stabilized slab on the ground surface.
Firstly the large scale laboratory model test as a unit cell with diameter of 0.45 m and height of 1 m were
conducted of 4 cases of testing. There are 3 steps of testing 1) Making ground 2) soil-cement slab installation
3) Consolidation test. Bangkok clay was use as soft clayey deposit. The consolidation pressure was applied at
120 k Pa for whole cases. The area improvement ratio and depth improvement ratio were fired at & = 20% and
ﬂ:70% , respectively. The results of testing were revealed that the increasing of slab thickness can reduce the
settlement significantly. Increasing of undrain shear strength of slab reduce the settlement slightly.

Keywords: Floating Soil-Cement Column, Cement Stabilized Slab, Unit Cell Model
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AN 1 uanensLftRmmaaeLnsyLE AN IR RA TN AT UTAY

naciii Soil  AnusNASATIAMAAED AAUHLRLUALT s O B Cement  p

(qu) kPa (WRT) ( %) (%) % kPa

1 Bangkok Clay 400 0.00 20 70 1647 120

2 Bangkok Clay 400 0.10 20 70 16.47 120

3 Bangkok Clay 600 0.10 20 70 2340 120

4 Bangkok Clay 600 0.25 20 70 23.40 120
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' s
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40,000 kPa WAZ60,000 kPa (8W84a1nuansAgaL Unconfined compression test) 141 uilasnuansaisue
sz 1 lunsuan 4 miuen & ldunainuanisnagan Consolidation  test ﬁﬁummmﬂizaw%mﬂmﬁmg
WML 40 kPa uazausA AN k, dAwiniu k A wsudrdndauiiafsesauumminiy 0.2 iUy Geotextile
Henwvuntlszinni 25 mm. 14 Lﬂuﬁmﬂumﬁzmﬁﬁﬁ@@nmnﬁfmﬂ'%1‘17'1'é’ﬂuuuu@:ﬁm@mmmﬁfmﬂNwmm'ﬂ‘u
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tlwaeen

YH, =025m
x

0.80 m Hy = 018 m

fms SRR R R

L—s dilwnean

, 0.45 m ,

FUN 1 UULANABIMARLMTMUIEANNAT

A19199 2 AnuantTRlessuLeIAuIINIMAAeY

Uszinnau w, w, AR STCCCCe 933352 G, K, K,
(%) (kN/m”°) (X10° m/day) (X10° m/day)
Auwmitlongemng  46.64 3515 16.321 0.3 02496 138  2.71 0.432 0.432

A 1Al o o A 1l o o a A 1 2; o A 1 o 1 o A
= w, AeAlindainANmaY, w, AeATasiaNaIaRn, ) Aeviiasunmineu, Vaerdnmdiuiiiites, A fe
A duaBdu virgin compression TNIMAINANAUE e — In p” e RaAERNATEIN, G, ABANANN

fRRUME UAE K, Uaz k AoAdNLseAvEnstuiniresi WAulsznuuas R mua1AL

2. TupauMsLsTRE N uTUA LaTud U WA UTINUA
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