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Introduction 

Many historic structures were built when there was 
less knowledge of seismic design, and building codes 
were less restrictive. During earthquake they have 
damaged and the extensive damage of these 
structures motivated to find some retrofitting 
techniques which keep the structure safe. Micropiles 
are increasingly being used to retrofit this type of 
structures and deep foundations. They are gaining 
popularity for foundation support and slope 
stabilization due to their ready access to installation 
in locations with low headroom and restricted access. 

History 

In early days timber piles were driven in to the 
ground by hand or holes were dug and filled with 
sand and stones. But in 1950’s Italy has invented 
micropiles known as “Root piles” or “Pali Radici”. In 
the past, micropiles were not used much because of 
the drilling and flushing process which might takes 
minutes or hour to complete. 1There was slow 
growth of the technology in the time period between 

                                                            
1Corresponding Author Email: doshidipali2000@yahoo.co.in    

the mid 1970’s and the mid 1980’s. But there has 
been a rapid growth in the specification and use of 
micropiles in the United States since the mid 1980’s 
to early 1990’s.  

Software Introduction 

In this paper MIDAS GTS software is used. This 
software is basically a geotechnical and tunnel 
engineering software. 2D/3D Finite Element Analysis 
is possible in this Software. It is useful for 
geotechnical engineering applications including 
Tunneling, Mining, Foundations, Excavations, Soil-
Structure Interaction, Different analysis like 
settlement analysis, construction stage analysis, 
seepage (groundwater flow) analysis consolidation 
analysis etc. In static analysis linear and non linear 
analysis and in dynamic analysis with response 
spectrum and time history analysis are possible in 
MIDAS GTS.   

In this paper a modeling of an embankment under 
the static loading is done using midas software. The 
construction stage analysis as well as linear static 
analysis has been done. Here it is assumed that the 
soil having a four strata and it is linear in nature. 
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Table -1: Soil Properties for embankment foundation 
(Wang Z. et.al (2009)) [10] 

Soil 
type 

Saturated 
unit 
weight 
kN/m3 

Cohesion 
kN/m2 

Angle 
of 
friction  

Young’s 
modulus 
kN/m2 

Poison’s 
ratio 

Fill 20 1 30 8000 0.3 

Clay 
silt 

18 5 25 10000 0.35 

Soft 
soil 

18.5 7 20 5000 0.35 

Coarse 
Sand 

20 1 34 30000 0.3 

 

The micropile diameter is taken 0.2m and a length is 
14m. In this study soil structure interaction is also 
consider by interface element. 

 

Figure 1: Construction stage analysis of embankment 
treated by micropiles 

 

Figure 2: Settlement of embankment without 
micropiles 

 

 

 

Figure 3: Settlement of embankment treated by 
micropiles 

Table -2: Result comparison of displacement in 
embankment foundation 

Description

Settlement  in mm % 
reduction 
in  
settlement 

Without 
micropiles

With 
micropiles 

At +2 m 32.41 10.50 67.60 

At 0 m(GL)  28.35 7.88 72.20 

At -1 m 
depth 

26.33 5.91 77.55 

At -13 m 
depth 

2.02 1.31 35.14 

 

 

Chart -1: Comparison of settlement   in mm in 
embankment foundation 
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Conclusion 

Major conclusions of this study are as follows. 

1. To reduce the settlement the embankment is 
treated with micropiles under the static load 
using midas gts software. 

2. Micropiles having a diameter 200mm and length 
are 14m upto the hard stratum is provided. 

3. There is a major reduction in settlement of 
embankment in the soft soil stratum. But less % 
reduction in coarse sand. 

4. Micropiles are very useful in loose sand or soft 
soil and less effective in coarse sand or dense 
sand. 

5. Micropiles are basically a reinforcing element 
improve mechanical and physical property of the 
soil. 
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