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Abstract

With the great development of West China, the airport construction in the mountaincus southwest of China is coming into
a prosperous period. High embankment, intensive earthquake, complex gacicgical conditions eccompanied with soft soil, and
short construction period are the main characteristics for these aliports. Therefore, properly dealing with the stability and de-
formation (settlement and differential settlemeut) of the high ernbankment during the construction is the first and nuclear task
in these regions. But little research has been corried cut shouc ine stability and deformation of the high embankment either do-
mestic or abroad. So much as the stanclard of high embankment height is still violently disputed. The site of Jiuzhai— huanglong
airport is located in th: &. | degree of seismic intensity zone, and its elevation is 3442 m. The maximum height of the embank-
ment is 104 m. The total quantity of the excavated and filled earth— rock material is above 58,000,000 m®. The thickness of
the weak soil under the embankment is above 10 m. In this dissertation, based on the predecessors’ research for the basic geo-
logical conditions in the preliminary and detailed investigation, and the evaluations of the environmental engineering geology,
ground treatment detection tests, coarse grain filling material compressional creep tests, centrifugal model tests and 2—year in
— situ monitoring and numerical simulations for the stability and deformation of the high embankment of Jiuzhai— huanglong
airport are carried out. Some creative conclusions are put out as follow.

(D The research system of the deformation and stability of the high embankment of fiuzhai—huanglong airport assumed by
predecessors is improved and enriched by large numbers of tests and monitoring data. Its recommended strongly that research,
design and construction be integrated tightly. That’s first, study the basic geologic conditions of the high embankment and car-
ry out its environmental geologic engineering assessment. Second, associating with the engineering situation, carry out the de-
formation and stability of the high embankment tests and work out the reinforcement of the weak ground. Third, actualize the
reinforcement tests of the weak ground and the rolling compaction tests of the filling material. Forth, implement the in situ mo-
nitoring during the whole construction period and feed the monitoring results back to the prophase tests study in time. Fifth,
Based on the comprehensive analysis of all research results, predict the coming deformation and stability of the high embank-
ment, then to the next stage’s design.

@ The weak soil is a weak stratum comparing with others, not the regular soft soil. Its mechanical property is below regu-
lar soil, but above soft soil. The weak soil is crucial for the high embankment stability and settlement, especially the differenti-
al settlement, thus must be reinforced, according to the situation, by dynamic consolidation, gravel pile, cushion or rolling.

@ The initial degree of compaction of grit filling controls its compressional characteristics. If the initial degree of compac-
tion is 97. 4%, the compaction process is logarithmic, If it is above 99%, the process is linear.

@The settlement of the high embankment is composed of the settlement of the ground and the compression of the embank-
ment itself. The ground settlement (especially the settlement of the ground which reinforced by the dynamic consolidation) is a
slowly draining consolidation of weak soil, and the embankment compression is a fast process of unsaturated soil compaction
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under its self —weight. The difference of their response to loading is remarkable. The former settlement curves are gentle and
smooth, that’s the settlement increases gradually with loading, and its velocity diminishes bit by bit after loading. The latter
settlement curves during loading are steep, that’s fast loading produces fast compression, and its velocity diminishes speedily
after loading. Therefore, a remarkable knee point comes into being between them. With intermittently filling process, the set-
tlement curves develop ladder-likely.

®The settlement that occurs after the embankment attained its scheduled level is composed of immediate settlement occur-
ring during the filling process and primary consolidation and secondary consolidation occurring after the loading process. The
maximum immediate settlement velocity is 0. 20m/month, its life time is about 15~40 days. The primary consolidation velocity
is 0. 003~0, 03m/month, its life time is about 8~14 months. The secondary consolidation velocity is below 0. 003m/month,
its life time is about 3~5 years.

®Though the lateral displacement of the high embankment located in Yuanshanzigou is above 0. 256 m with a recorded ve-
locity of 6. 02ecm/month, it is still stable and deep slip surface is nonexistent, Based on the comprehensive analysis of all re-
search results, the settlement that occurs after the embankment attained its scheduled level is predicted by the artificial neural
net work and the regressive parameters models and the engineering geologic analogism. The results show that the maximum
settlements of Yuanshanzigou is 0. 57~0. 65 m, and Shejigou is 0. 27~0. 30 m, Shanbagou is 0. 18~0. 26 m. All theoretically
guide the filling process and provide a solid basis for the next stage’s design and construction and actualize the creative and
practical purpose of the research system of the deformation and stability of the high embankment of Jiuzhai-nianglong airport.
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