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ABSTRACT

Problems in the design of embankment in soft clay are the bearing
capacity and settlement. Several methods for stability and settlement
analyses were proposed infthe literatures. All of them can not however be
suitable for Bangkok Soft' Clay. - This thesis aims to provide suitable
procedures and design method for the embankment constructed on Soft

Bangkok Clay

For developing the suitable design procedure of the earth
structure in Bangkok, area and elsewhere having séil Eondition similar
to 'Soft Bangkok Clay', this thesis, therefore, includes the collections
of the construction data and behaviour of embankment in Bangkok and
nearby area from: the previous research , the reanalysis, the evaluation,

and the finding,out of the proper method and soil parameters for the

design.

The previous data have been collected in this thesis composed of
data from

l. Nong Ngoo Hao test section for studying the stability of the
embankment.

3. Bangkok-Sriracha highway test section at KM. 28 to study the

stability of the embankment.



3. Thonburi-Paktho highway test section at Site 2 and Site 3
to study the stability, the settlement and the development of excess
pore water pfessure under the test embankment.

4. The test section at Asian Institute of Technology (A.I.T.)
at Rangsit for studying the development of excess pore water pressure.

5. The reconstruction of Bangna—Tréd highway at KM. 24 and
30 for studying the settlement and the development of excess pore water
pressure.

6. The reconstriction of Bangna-Trad highway at KM. 52 for

studying the settlement.

Analysis of stability were-made using method of Fellenius (19 36)
and of Bishop (1955), using with undrained shear strengths obtained from
corrected field vane (uSuF.V.) proposed by Bjerrum (1972), and those
estimated undrained shear strengths by Mesri (1975), Trak at al (1979)
using Su =0.22 ¢ n° Results of the analyses indicated that Bishop
method using undrained shear strength obtained from corrected field
vane is suitable for‘'Soft Bangkok Clay', the Bishop method using undrained

shear strength obtained from relation Su = 0.22 ovm is also well applicable

. to the clay having) PIgless than) 60 /%.

Comparisions the results of two analysis methods; Fellenius (1936)
and Bishop, (1955),lyyielded thatibéth methods gave-satisfactory results,
although the Bishop's method yield the factor safety about 10 % higher
than that of the Fellenius and yielded the failure surface more realistic.

The Fellenius'Method seem to be more practical for its simplicity procedure,

From the results of the excess pore water predictions using the

estimation stress increment in soil mass from Poulos (1967) method by



considering the stiff clay as rigid base, using 1-Dimensional,
3-Dimensional, Skempton (1954), Henkel (1960), Tavenas (1979) and

Lee (1983) methods, findings can be concluded into 2 cases as follows,

1. Before the critical height of the embankment, the l-Dimen-
sional theory yields too high prediction, whereas the Tavenas (1979)
method gives a trend indicating lower prodiction than those observed
data. Others yield similar trend which' give higher values than those
observed data.

2. At the crigical’height and higher, the 3-Dimensional method
yields too low predictionsand is not suitable to use in the analysis.
Other yield similar trend which give predicted values slightly higher

prediction than the field observed data.

For settlement ‘analysis, the stress increment in the soil mass
, Was computed in the prediction in the same way as that of the excess

pore water pressure. Analyses showed that:

1. For immediate settlement prediction: The predictions were
made by using undrained modulus (Eu) at 50 % stress level, and Poulos
(1967) method. ~The| estimated Scttlement magnitude is 30 % lower than
the construction| settlement measuring in the field. This indicated that
the predicted Eu which ha;e been 'used in| the analysis were too high.
The reduction of 25 % of Eu would give the better results. This
recommendation is based on the assumption that consolidation does not

take place during construction which is probably not true.

2. For consolidation settlement, the prediction were made by

using the Terzaghi l-Dimensional method, the Skempton and Bjerrum (1957)



measured field excess pore pressure data. Results were then compared
with Asaoka's (1978) method and comparision of results shows that,
prediction by using the field excess pore pressure gives too low
settlement. The Terzaghi (1943) gave the results higher than the
Asaoka's Method by 30 %, the Skempton and Bjerrum (1957) with the
Lee's correction‘factor gave the results %25 % hig;er and lower than
the Asaoka's method, these indicated that the Terzaghi l-Dimensional

method of prediction settlement would be conservative.

The coefficient.©of consolidation were cbtained from back figufing
of the field consolidation settlement data. The Terzaghi l-Dimensional
method and the Lacasse et/ al (1975i method gave the rate of settlement
lower than the field observation data, whereas the Asaoka (1978) gave

the rate of settlement higher than the field cbservation data.
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