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Evaluation of Consolidation Degree for Soft Bangkok Clay by the Asaoka Method
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Abstract

Ground improvement of soft clay by prefabricated vertical
drains with preloading is one of the most widely-used methods
in the world especially in Thailand, there are the mega projects
using this technique such as the Bangkok-Chonburi motorway
project, the outer Bangkok ring road project and the ground
improvement for airside pavements project at Suvarnabhumi
international airport. Evaluation of consolidation degree is very
important as one of the indicators for making decision prior to
the removal of preloading. This analysis can be estimated by
field observational methods from settlement data of surface
settlement plates. The field settlement data can be analyzed
by the Asaoka method to predict the ultimate settlement of soft
Bangkok clay under preloading. Back-Analysis of the settlement
data will yield horizontal coefficient of consolidation. The
objective of this paper is to study on the various factors that
affect prediction by the Asaoka evaluation method. The results
show that in the Asaoka method, the value of ultimate
settlement increases, consolidation degree and horizontal
coefficient of consolidation decrease as a longer period of
evaluation is used. Interval of time for readings is not affected
on prediction of ultimate settlement, consolidation degree and
horizontal coefficient of consolidation. Furthermore, settlement
curve with time can be plotted easily by back calculation

equation that agrees well with field data.

Keywords: Consolidation degree, Soft Bangkok clay, the Asaoka

method, Prefabricated vertical drains, Ultimate settlement
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AN 1 ATWITIURBIA 9 ArnadlaviesrezIaLar STEE NS ] NUINLUANUNITNTAAT SP-A1-059

Time after Time Interval (days)
Final Surcharge Parameters 7 14 21 28 42 56
B 0.9506 0.9042 0.8622 0.8264 0.7409 0.6906
So 0.0806 0.1566 0.2263 0.2880 0.4245 0.5179
R? 0.9990 0.9984 0.9966 0.9976 | 0.9916 | 0.9979
6 months Sult (m) 1.631 1.635 1.643 1.659 1.638 1.674
Si(m) 1.410 1.410 1.410 1.410 1.410 1.410
Ui% 86.4 86.3 85.8 85.0 86.1 84.2
Cn (m?yr) 2.68 2.66 262 2.52 2.64 245
B 0.9561 0.9143 0.8707 0.8344 0.7568 0.7004
So 0.0746 0.1457 0.2173 0.2797 | 0.4083 | 0.5084
R? 0.9993 0.9990 0.9982 0.9988 | 0.9956 | 0.9987
9 months Suit (m) 1.700 1.700 1.680 1.689 1.679 1.697
Si(m) 1.548 1.548 1.548 1.548 1.548 1.548
Ui% 91.1 91.1 92.1 91.7 922 91.2
Cn (m%yr) 2.38 237 244 239 2.46 236
B 0.9606 0.9217 0.8876 0.8540 | 0.7865 | 0.7320
So 0.0694 0.1372 0.1983 0.2580 0.3762 0.4751
R? 0.9993 0.9992 0.9980 0.9984 0.9954 0.9967
12 months Sult (m) 1.761 1.752 1.764 1.767 1.762 1.773
Sim) 1.652 1.652 1.652 1.652 1.652 1.652
Ui% 93.8 94.3 93.6 93.5 93.8 93.2
Cn (m?lyr) 213 2.16 2.10 2.09 212 2.06

M19°99 2 Andeeseng 4 AdualirieszeziaIuazsyeginwa o MUIINUUNISVIAF SP-A2-018

Time Interval (days)

Time after
Parameters
Final Surcharge 7 14 21 28 42 56

B 0.9489 0.9112 0.8676 0.8293 | 0.7623 | 0.7266

So 0.0886 0.1605 0.2383 0.3081 0.4336 0.5186

R? 0.9990 0.9985 0.9986 0.9938 0.9994 0.9991

6 months St (m) 1.733 1.808 1.800 1.805 1.824 1.897
Sim) 1.502 1.502 1.502 1.502 1.502 1.502

Ui% 86.7 83.1 83.5 83.2 82.3 79.2

Cn (m?yr) 278 2.46 2.50 2.48 2.39 2.11
B 0.9551 0.9132 0.8714 0.8334 0.7639 0.7123
So 0.0816 0.1582 0.2339 0.3034 | 0.4316 | 0.5332
R? 0.9992 0.9993 0.9992 0.9970 | 0.9994 | 0.9991

9 months Suit (m) 1.817 1.822 1.819 1.821 1.828 1.853
Si(m) 1.656 1.656 1.656 1.656 1.656 1.656

Ui% 91.1 90.9 91.1 90.9 90.6 89.4

Ch (m?yr) 243 2.40 2.43 241 2.38 2.24
B 0.9601 0.9213 0.8849 0.8456 | 0.7797 | 0.7271

12 months

So 0.0755 0.1484 0.2177 0.2891 0.4136 0.5169
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R? 09994 | 09994 | 09991 | 09979 | 0.9990 | 0.9990
Suit (m) 1.892 1.886 1.891 1.872 1.878 1.894
Si(m) 1774 1.774 1.774 1774 1.774 1.774
Ui% 93.8 94.1 93.8 94.7 94.5 93.7
Ch (m?2lyr) 2.15 2.17 2.16 2.22 2.19 2.11

] ' a ' o P | ' Y ' Y
AN 3 ATWITIUABIAN 9 ArnadlaiesresIaLar STELINwNg ] NUINLUAUNTITNTAAT SP-A3-115

Time after Time Interval (days)
Final Surcharge Parameters 7 14 21 28 42 56
B 0.9484 0.9028 0.8589 0.8266 0.7394 0.6854
So 0.0811 0.1542 0.2251 0.2813 0.4168 0.5116
R? 0.9987 0.9986 0.9996 0.9996 0.9991 1.0000
6 months Sult (m) 1.572 1.586 1.596 1.622 1.599 1.626
Si(m) 1.375 1.375 1.375 1.375 1.375 1.375
Ui% 87.5 86.7 86.2 84.8 86.0 84.6
Ch (m?Hyr) 2.80 271 268 252 266 2.50
B 0.9562 0.9177 0.8751 0.8386 0.7610 0.6881
So 0.0730 0.1389 0.2088 0.2692 0.3964 0.5091
R? 0.9990 0.9985 0.9992 0.9991 0.9988 1.0000
9 months Sult (m) 1.667 1.688 1.672 1.668 1.658 1.632
Si(m) 1.519 1.519 1.519 1.519 1.519 1.519
Ui% 91.1 90.0 90.9 91.1 91.6 93.1
Ch (m?fyr) 2.37 227 2.35 2.33 241 2.47
B 0.9609 0.9245 0.8880 0.8569 0.7845 0.7324
So 0.0678 0.1315 0.1948 0.2493 0.3724 0.4656
R? 0.9993 0.9990 0.9990 0.9989 0.9977 0.9966
12 months Sult (m) 1.734 1.742 1.739 1.742 1.728 1.740
Si(m) 1.624 1.624 1.624 1.624 1.624 1.624
Ui% 93.6 93.2 93.4 93.2 94.0 93.3
Ch (m?Hyr) 211 2.08 2.10 2.04 2.14 2.06
a1519f 4 Ansfwesing 9 Arualitisrernatasssezinna 9 AUNUHUNTNIAR SP-AG-040
Time after Time Interval (days)
Parameters
Final Surcharge 7 14 21 28 42 56
p 0.9457 0.8920 0.8430 0.7903 0.7149 0.6384
So 0.0980 0.1937 0.2816 0.3734 0.5137 0.6515
R? 0.9990 0.9990 0.9942 0.9908 0.9830 0.9739
6 months Sult (m) 1.805 1.793 1.794 1.781 1.802 1.802
Si(m) 1.600 1.600 1.600 1.600 1.600 1.600
Ui% 88.6 89.2 89.2 89.9 88.8 88.8
Ch (M2yr) 2.95 3.02 3.01 3.11 2.96 2.97
B 0.9533 0.9121 0.8661 0.8225 0.7530 0.6760
So 0.0886 0.1690 0.2538 0.3353 0.4694 0.6097
9 months
R? 0.9993 0.9983 0.9969 0.9951 0.9908 0.9837
Sut (m) 1.898 1.923 1.895 1.889 1.900 1.882
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Sim) 1.736 1.736 1.736 1.736 1.736 1.736
Ui% 91.5 90.3 91.6 91.9 913 923
Ch (m?lyr) 253 243 2.54 2.58 2.50 2.59
B 0.9606 0.9223 0.8864 0.8494 0.7853 0.7266
So 0.0791 0.1556 0.2277 0.3010 0.4294 | 0.5487
R? 0.9996 0.9990 0.9981 0.9970 0.9943 0.9916
12 months Sult (m) 2.007 2.002 2.004 1.998 2.000 2.007
Si(m) 1911 1911 1911 1911 1911 1.911
Ui% 95.2 95.5 95.4 95.6 95.6 95.2
Chn (m?2lyr) 213 2.14 213 2.16 213 2.11
0.0(p | | |
0.2 actual -
04 —— 6 months after final surcharge | |
’g 0.6 —— 9 months after final surcharge | |
0.8 — 12 month after final surcharge | |
)
=
1.0
=
o
n l2
1.4
16 —
[
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