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ABSTRACT

Retaining wall is one of the structures that have being used extensively in road and railway
networks. Over time, the classical gravity walls transitioned into cantilever reinforced
concrete types. A paradigm shift occurred in the 1960s with the advent of Mechanically
Stabilized Earth (MSE) masses, i.e., reinforced layers of soil allowing for modular
construction. The reinforcement was initially steel straps, and subsequently welded wire mesh
provided an alternative. By the 1980's the MSE technology used polymeric reinforcement
like geotextiles, geogrids and other polymer straps. As geosynthetics have many advantages
(certainly reinforcement and drainage), nowadays designing and implementing of such
retaining walls grows rapidly up and more attended.

Applicability Study of Geosynthetic Reinforced Soil Walls gives an opportunity to evaluate
technical and economical issues of these walls, analyze reliability of their internal stability
and investigate environmental effects on their structures. This paper (based largely on
Golestan special road study) will present a comparison of technical notes of different types of
retaining walls, and then follow with their reliability analysis about internal stability of
geosynthetic reinforced soil walls. It will then present economical analysis and compare cost
data of building different retaining wall such as gravity walls (masonry block and concrete),
cantilever reinforced concrete and geosynthetic reinforced soil walls. Finally it will study
applicability of implementing this process for Golestan special road. This process and some
results of this research will be given as follows.

Comparird to gravity or reinforced concrete, geosynthetic reinforced soil walls are more
flexible, and have the ability to absorb the earthquake forces much better. They can support
more displacements than other wall types, so usage of them on soft soils, in areas with high
possibility of earthquake and also for high height embankments are suitable and have cost
effectiveness.

In other part of this research, authors take economical analysis to compare results as which
type of wall and in which height has alternative benefit. After examining site plan of study
case base and detecting designing parameters, the denoted retaining walls were designed,
then the total cost of their construction were computed and the results were illustrated in a
chart. Comparison of illustrated cost data shows that cantilever reinforced concrete walls are
by far the most expensive, with gravity walls (masonry block and concrete) significantly less
expensive. Note that gravity walls are rarely over 6 meters in height. This limitation first
comes from their high mass weight and earthquake considerations. In the other hand,
supporting materials would be difficult. It is also obvious that in height between 6-10 meters,
geosynthetic reinforced soil walls are the least expensive of all wall categories. Nonetheless
in height less than 6-m geosynthetic reinforced soil walls have better reaction to variation of
displacement and take less affect under lateral forces such as earthquake loading. By



comparing economic surveys, it becomes appeared that geosynthetic's prices have a
significant effect on the total cost. So if our manufactures produce these materials in the
country, total cost of geosynthetic reinforced soil walls will be decreased.

Last step of applicability study is considering the impact of environmental and natural issues
on walls serviceability. Some of the degradation properties include sunlight (ultraviolet
radiation), temperature, oxidation and hydrolysis, chemical, radioactive and biological
degradation. There are several environmental issues that affect such walls, but in this certain
area, floods make critical situation for wall's structure. Floods moved huge stones to wall face
and soil layers may be scoured. As results of this paper reflect, geosynthetic reinforced soil
walls, although, have economical benefits and its reliability is acceptable, their sensitivity to
environmental issues caused not to take them as alternative to avoid golestan special road
oppose concerns.

Keywords: Geosynthetic walls, reinforced soil, geotextiles, geogrids



