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ABSTRACT 

Solid waste menace is a serious, complex and challenging concern 
all over the World especialy in developing countries where 

environmental protection has often been neglected in the haste to 
achieve economic development resulting in pollution, sanitation 
problems, intensified urban congestion and resource depletion. 
Conversely, solid waste if managed properly can be a resource to create 
energy, to local smal scale industries which are involved in recycling as 

well as to poor people of the community like rag pickers etc. Therefore 
we have to identify a strategic way of addressing this problerm and social 
concerns attached to it. Concepts The present report based on the study 
carried out on solid waste management practice by COEP students.This 

study was also designed to study the composition of solid waste in 

COEP HOSTEL CAMPUS. Also the reasons for por waste disposal 

were identified such as lack of adequate refuse bins, insufficient 

cleaning equipment and materials, delays in collecting of waste for 

disposal by the authorities etc. 
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ABSTRACT 

This project is concerned with the analysis and design of high-rise building using 
IS 1893:2002 and IS 1893:2016. The modelling and structural analysis of high- 
rise multi-storey reinforced concrete residential building is done with the help of 
Etabs software. In the present work, using response spectrum method, base shear, 
lateral forces on each storey, maximum deflection and drift in X and Y directions 
are found out using different load combinations mentioned in IS 1893:2002 and 
IS 456:2016. 
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ABSTRACT 

We are the students of B.Tech. Civil. College of Engineering. Pune. This project is about 

designing STEEL FOOD GRAIN GODOWN USING TRUSS AND PROFLEX SHEET. Now 

a-days proflex sheet is being used in many structures as an alternative to conventional truss 

roofing system. In this project, we have studied the advantages of proflex sheet over truss 

roofing and how proflex sheet is different from truss roofing considering factors like wind load 

behaviour on curved roof of proflex, arch behaviour of proflex roof, etc. Quantity of steel, cost 

required in both the cases are compared and also the effects of varying the rise of proflex sheet 

is studied. 
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ABSTRACT 

The analysis of global stability of structures has become very important nowadays. Global Stability is defined as a rotational soil failure that is highly dependent on soil 
geometry and soil conditions. Global stability analysis is becoming increasingly important in the design of reinforced concrete buildings, especially in the slender 
ones, due its sensitivity to lateral displacement and in retaining structures. In 
situations where it is not possible to construct earth structures due to unavailability of hard strata, reinforcement comes into picture. Geotextiles are often used in 
construction of roads and highways, however, they are used as soil separators, used in filtration and drainage, used as a reinforcement material to increase the 
stability of earth mass, used for the control of erosion, etc. Geotextiles with good tensile strength can contribute to the load carrying capacity of soil which is poor in 
tension and good in compression. Geotextiles are porous fabric manufactured from 
synthetic material such as polypropylene, polyester, polyethylene, nylon, polyvinylchloride and various mixtures of these. In our project, we have introduced woven 
geotextile as a basal reinforcement. The basal reinforcement, when laid at the base 
of an embankment, provides additional resistance to foundation failure and help 
with the control of settlements. The project is based on analysis of global stability 
of the Reinforced Soil wall, when the soil conditions are not favorable. Slide 5.0, 
the most comprehensive slope stability analysis software available currently, is 
used to determine the global stability of the wall by replacing the foundation soil 
and changing tensile strengths of basal reinforcement. An example from a real-life 
project of West Bengal was considered and its soil data was analyzed using the 

geotechnical software. According to the standard codes, factor of safety required 
was 1.3. When the basal reinforcement was absent and the RS wall was resting on 

the replacement soil directly, factor of safety turned out to be below 1.0. After 
installing a basal reinforcement of high tensile strength, the safety factor improved. 

Multiple layers of PET woven geotextiles were introduced and hence the desired 
level was obtained. In some part of the project, soil conditions were assumed to 

determine the result in critical scenarios. 

1 Final Year Project Report 



CERTIFICATE 

Endurance 

Ethics nhTrun 

College o Engineerin 

Pune 
Estd.1854 

This is to certify that the report entitled Slope stability analysis of artificial embankment of fly 

ash and plastic recycled polymer using MIDAS GTS-NX submitted by Prajakta S. Chavan 

(141701003), Prajakta S. Neje (141701010) and Kalyani G. Patil (141701011) in the partial 

fulfillment of the requirement for the award of degree of Bachelor of Technology (Civil 

Engineering) of College of Engineering Pune, affiliated to the Savitribai Phule Pune University, is 

a record of their own work. 

1a 
Prof. S.M. Nawghare Dr. M.S. Ranadive 

Head of the Department 

Civil Engineering Department 
College of Engineering Pune 

Guide 

Civil Engineering Department 
College of Engineering Pune 

Date: 26 09 2o20 

Place: Pune 



ABSTRACT 

Artificial embankments are constructed to make provisions for infrastructure such as roads, 

railways, canals and to protect low lying ground from flooding. The design and construction of 

artificial embankments requires proper understanding of the underlying soils to carry the imposed 

loads, suitable available materials, careful site investigation, monitoring, sampling, testing, and 

modelling, evaluation of potential construction materials, and stability analyses before and during 

construction. As slopes of any embankment are most liable to failure, the slope stability of an 

embankment should be analyzed. 

In this study, an artificial embankment of fly ash and plastic recycled polymer (PRP) is analyzed. 

The plastic recycled polymers were mixcd with fly ash at different proportions to inspect its 

influence on the slope stability of the artificial embankment. The fly ash was mixed with various 

proportions of plastic recycled polymers, i.e. with 0%, 25%, 50% and 75%. In this regard, the 

laboratory study included Aterberg limits, standard proctor test, unconfined compressive strength, 

and direct shear test. The various parameters (modulus of elasticity, cohesive strength, angle of 

internal friction, unit weight, saturated unit weight) of the embankment mix were obtained from 

the laboratory tests. The slope stability of the artificial enmbankment of fy ash and plastic reeycled 

polymer is analyzed using MIDAS GTS-NX software. 

MIDAS GTS- NX is a FEM based modeling software which carries out slope stability analysis by 

the strength reduction method. Embankment models of only fly ash and fly ash with plastic recycle 

polymer mix have been accounted and simulated using MIDAS GTS-NX software to understand 

the failure mechanism and the changes in factor of safety. Besides this, the maximum deformation 

in the embankment is also studied. The slope stability of the embankment model is validated in 

this project. 

KEYWORDS: Slope Stability, Artificial embankment, Factor of Safety, Finite Element Method, 

Strength Reduction Method, Fly ash, Plastic recycled polymer, MIDAS GTS-NX, Finite element 

modelling 
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CHAPTER 1: ABSTRACT 

Worldwide the production and consumption of building materials have 

increased in the last decades. Wastes of different types are used for obtaining 

construction materials. 

Fly ash properties are unusual among engineering materials. Unlike sois 

typically used for embankment construction, fly ash has a large uniformity 
coefficient and it consists of clay sized particles. Engineering properties that 

include grain ash in embankments Size affect the use of fly 
characteristics, shear distribution, compaction 

strength, compressibility, permeability, and frost susceptibility. Nearly all the 

types of fly ash used in embankments are Class F. 

Fly ash utilization, especially in concrete, has significant environmental 

benefits including: 

(1) Increasing the life of concrete roads and structures by improving concrete 

durability. 

(2) Net reduction in energy use and greenhouse gas and other adverse air 

emissions when fly ash is used to replace or displace manufactured cement. 

(3) Reduction in amount of coal combustion products that must be disposed in 

landfills.

(4) Conservation of other natural resources and materials.
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ABSTRACT 

With the increasc in demand for construction materials, therc is a strong nced to utilizc 

altemative materials for sustainable development. Technology has improved a lot in 

construction techniqucs of structures. Earlier structurcs were constructed with heavy 

material but in present timc of construction light weight material like hollow block and 

light weight wall pancls are also used to decrease dead load of building. Several studies 

are done for replacing coarse aggregates in concrete. Expanded Polystyrene (EPS) beads 

are used as partial replacement to coarse aggregates. These include lighter loads during 

construction, reduced self-weight in structures, and increased thermal resistance.

We developed a new structural light weight concrete block by completely replacing 

coarse aggregates and fine aggregates. EPS is a lightweight material that has been used 

in engineering application since 1950s. Expanded Polystyrene waste is a granular form 

is used as light weight concrete to produce light weight non-structural concrete with the 

unit weight. 

A study of concrete made with expanded polystyrene (EPS) beads as aggregates was 

carried out. Here, fly ash, was partially replaced by cement to found the compressive 

strength of concrete blocks. Compressive strength of concrete blocks or conerete 

masonry units are required to know the suitability of this in construction works for 

various purpose. Concrete Masonry blocks are generally nmade of cement, aggregate 

and water, which are usually rectangular and arc uscd in construetion of masonry 

structure. They are available in solid and hollow form. 

This experimental work intended to investigate mechanical properties with stiffiness and 

compression strength comparable to medium clay. In this investigation effort is made to 

develop light weight brick by combining EPS beads with cement ly ash and tibre 
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ABSTRACT 

Formwork in concrete construction is a kind of temporary structure whose purpose is to 
support its own weight and that of the freshly placed concrete as well as the construction live 
loads including materials, equipment and workmen. 

The entry of several scaffolding and formwork multinationals into Indian market in the recent 
past, has revolutionised the way we used to construct few years ago. Few Indian 
manufacturers have also introduced innovative products and systems which are affordable and 
one stop solution provider for all construction related problems. But it is vital to select the 
appropriate and right formwork solutions and their service provider. These days, most of them 
are offering best of their services and cost-effective scaffolding and formwork solutions. 

In today's competitive market, contractors and builders are facing tough competitions which 
necessitates most economic formmwork and scaffolding solutions and also offer speed, safety 
of workers and most importantly quality to keep them a step ahead in business. 

In this project we aim at studying the different types of formwork used in construction as well 
as the designing of the formwork for various elements using the codal provisions available. 
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STABILIZATION OF EXPANSIVE SOIL USING FLY ASH 

1: ABSTRACT 

Nearly 51.8 million hectares of land area in India are covered with 
Expansive soil (mainly Black Cotton soil). The property of these 
expansive soils, in general, is that they are very hard when in dry 
state, but they lose all of their strength when in wet state. In light 
of this property of expansive soils, these soils pose problems 
worldwide that serve as challenge to overcome for the 
Geotechnical engineers. One of the most important aspects for 
construction purposes is soil stabilization, which is used widely in 
foundation and road pavement constructions; this is because 
such a stabilization regime improves engineering properties of 
the soil, such as volume stability, strength and durability. In this 
process, removal or replacing of the problematic soil is done; 
replacement is done by a better quality material, or the soil is 
treated with an additive. In the present study, using fly ash 
obtained from Sesa Sterlite, Jharsuguda, Odisha, stabilization 
of black cotton soil obtained from Nagpur is attempted. With 

various proportions of this additive i.e. 10%, 20%, 30%, 40% & 50%, 
expansive soils is stabilized. Owing to the fact that fly ash 
possess no plastic property, plasticity index (P.I.) of clay-fly ash 
mixes show a decrease in value with increasing fly ash content. In 
conclusion, addition of fly ash results in decrease in plasticity of 
the expansive soil, and increase in workability by changing its 

grain size and colloidal reaction. Tested under both soaked and 
un-soaked conditions, the CBR values of clay with fly ash mixes 
were observed. Analysis of the formerly found result exposes the 
potential of fly ash as an additive that could be used for improving 
the engineering properties of expansive soils. 
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ABSTRACT 

One of the most problematic soils which lay several challenges to civil 

engineers is expansive soil. Swelling, Shrinking and Strength instability is 

the salient problems of this soil, which necessitates the treatment. In this 

study, different percentage of lime and GGBS are used to stabilize the 

clayey soil. A set of experimental tests (Atterberg limits, Standard Proctor 

compaction, Unconfined compressive strength, and durability) will be 

carried out for investigating the effects of binders on the strength and 

durability of the clayey soil. 

In this project GGBS and additives like lime are to be mixed with 

Clayey soil to investigate the relative strength gain in terms of unconfined 

Compression, bearing capacity and compaction. The effect of GGBS and lime 

on geotechnical characteristics of Clayey GGBS and Lime mixture is to be 

investigated by conducting standard proctor compaction test, unconfined 

compression test and permeability test. These test are to be performed as 

per Indian Standard specification. This test are to be performed by partial 

replacement of Clayey soil with GGBS and Lime. 






















































