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The inevitable rise of the world population has been producing huge amount of biomass, which has now one of the major
hazards to human existence on the planet. On the other hand, the shift to the bio-based economy from the fossil-based
economy is a major challenge that is being thoroughly vetted. Biomass valorization is one of the key approaches to address
the earlier-mentioned problems. Porous carbon (PC) materials as a catalyst and/or catalytic supports are used in numerous
applications such as fuel cells, supercapacitors, and organic synthesis. This chapter aims to provide an overview of
production of PC from biomass, and its various catalytic applications such as hydrogenation would be discussed.
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Additive manufacturing (AM) has considered as one of the progressive manufacturing procedures for the manufacturing of
extremely supportable functional prototypes. AM technology has permitted the construction of unique pro�table, industrial-
scale manufacture with superior reproducibility, which is inspiring to realize with conventional engineering methods.
Nanoscale materials have diverse physical and chemical qualities as well as size-reliant assets, quantum con�nement, huge
surface/volume ratio, and decent catalytic action. Nanomaterials are the class of engineering constituents that can o er
functionality in the products constructed by AM. Nanomaterial integration into 3D printing approaches can contribute an
extensive variety of assemblies with adaptable mechanical, chemical, and electrical performance. The AM of
nanocomposites has fascinated extreme consideration and is developing as it can make expansively adapted portions with
signi�cantly changed and upgraded properties compared to the unreinforced constituents. Nanomaterials are mixed into a
polymer structure to progress material properties. This chapter deals with the classi�cation of nanomaterials, followed by
improvement in properties and applications of materials and technical challenges established by the collaborative
incorporation of nanomaterials with AM technologies.
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Abstract. In this investigation, studies were done to know the effect of the presence of recycled coarse aggregates (RCA) and 
Pozzolans in shear deficient rectangular beams in evaluating the shear strength of concrete. The selected slender and moderate deep 
beams without shear reinforcement were tested under two-point loading and the obtained results are compared with the renowned 
research work and design codes on natural coarse aggregates. An important observation is the replacement ratio of RCA is an 
important parameter to be introduced in the equations proposed by the various researchers on shear strength prediction while the 
current design codes are conservative in the prediction of ultimate shear strength of beams. The proposed method is then verified 
using the available experimental data of 330 RCA and NCA data of rectangular beams without stirrups. 

Keywords. RCA, Recycled Concrete Aggregates: Shear stress: HSC, High Strength Concrete: C&DW, Construction & Demolition 
Waste. 

INTRODUCTION 

The compressive strength of concrete is an important property of this ubiquitous material used in the construction 
industry. HSC is a popular because of its utilization in high rise structures and utilization at the local level is also 
increasing due to the dearness of land cost. The sustainability of concrete is obtained when the coarse aggregates 
replace Recycled Coarse Aggregates (RCA) despite this the society has not accepted it, particularly in structural 
applications (1, 2). The reviews of the research have reported that RCA is an inferior material compared to natural 
aggregates because of its mechanical properties, especially in compression (3, 4). In case, if the HSC is admixtured 
with RCA the strength of aggregates is less compared to NCA hence failure happens before the maximum strength 
attained through the aggregates and also due to the adhered mortar which already had some cracks due to the difference 
in the paste nature. An extensive study was done on flexural behaviour of reinforced concrete (RC) members and 
conclusions are included in the codes of various countries. But the progress towards the formulations and 
understanding of the flexural and shear stress is under progress in the past half-century, and a lot of work is undertaken 
to understand the behaviour of RC members. The progress towards the understanding of shear is less, and that is why 
several publications are appearing in the journals indicating the complexity of the problem (5). Most of the researchers 
and International building codes evaluated the HSC using empirical equations which can’t provide a uniform factor 
of safety against the failure, and the quantum of work done on the HSC using RCA is less due to the variability of its 
strength.  

2nd International Conference on Mathematical Techniques and Applications
AIP Conf. Proc. 2516, 060002-1–060002-21; https://doi.org/10.1063/5.0108418
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Abstract

The construction industry is known as one of the

unpredictable and hazardous sectors in which the

workers are more susceptible to construction

accidents. Despite many efforts put in to enhance

construction site safety, construction accounts for

quite disproportionate number of occupational

injuries and fatalities. Urbanized nations attempt to

guarantee stringent lawful enforcement of

construction site safety in the industry by

implementing various safety management systems.

Conversely, occupational safety in the industry is
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ABSTRACT 

 
To assess water quality of Gandipet Lake (Osmansagar reservoir) and its surroundings 
whether it is fit for consumption, Water Quality Index (WQI) technique proposed by 
Ramakrishnaiah (2009) was adopted.  A water quality index provides a single numeral that 
signifies water quality holistically at a certain location and time based on several water 
quality parameters. The purpose of an index is to convert complex water quality data into 
information that is well understood by the community. Eight most important parameters 
related to water quality such as pH, total dissolved solids (TDS), total hardness, total 
alkalinity, dissolved oxygen (DO) and electrical conductivity (EC) were taken for the 
calculation of WQI. The WQI values for the Gandipet Lake ranged from 77-91. The values of 
WQI showed that the water was free of any impurities at the sampling site. Owing to 
anthropogenic activities such as dam operations, water may get polluted to some extent, 
resulting in the decrease of water quality index. Also, WQI can be used as a tool in 
comparing the water quality of different sources. It gives the community a general idea of the 
possible problems with water in a particular region.  Water Quality Index is one of the most 
effective ways to communicate the information on water quality trends to the public or to the 
policy makers and water quality management.  
 
Keywords: Drinking, WQI, Gandipet lake, Osmansagar, Ramakrishnaiah (2009). 
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Abstract. Traffic flow behaviour is a complex phenomenon and need better understanding 
and concepts for its analysis.  The highways in India normally operate under mixed traffic 
conditions and the driving behaviour varies from one place to another. Macroscopic models 
which are quite suitable for describing the behaviour of entire stream and further accepted 
worldwide for estimation of capacity. The present study demonstrates the dynamic nature of 
PCU factors on two-way two-lane highways under highly heterogeneous traffic composition. 
Dynamic PCU’s were estimated based on speed and size of vehicle type in the traffic stream 
with respect to a standard passenger car. The PCU values obtained in this study were 
compared with the existing static PCU’s to get an overview of how the PCU varies when 
dynamics is involved. The present study also analyses the macroscopic traffic flow behaviour 
such as capacity and speed flow modeling on multilane highways. The VISSIM model 
parameters those were sensitive to capacity are calibrated based on the traffic composition 
observed in field by taking measure of effectiveness as traffic volume, speed and capacity. 
Validation of model was also performed by the same methodology with the help of VISSIM 
model on four-lane divided highways.

Keywords: Capacity; Traffic flow; microscopic simulation; VISSIM.

1. Introduction
Traffic flow behavior on multilane highways is a complex phenomenon and need better 
conceptual and logical way of understanding and analysis. There are three main approaches 
to analyze the traffic flow behavior. First is microscopic approach that considers the response 
of each individual vehicle in a disaggregate manner. The individual driver – vehicle 
combination was examined. Second is the mesoscopic approach which provides the medium 
detail and description of traffic flow. Third is the macroscopic approach which provides the 
medium detail and description of traffic flow. Third is the macroscopic approach that at the 
traffic flow behavior in aggregate sense and also provides details of overall operational 
efficiency of the system. Number of parameters are also associated with traffic flow analysis 
approaches and those are interrelated with one another to develop traffic flow models. Traffic 
flow models describe the motion of a traffic stream with the mathematical formulation. 
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Stress–Strain Behaviour
of Self-consolidated Processed Recycled
Aggregate Concrete

Nune Srikanth, N. R. Dakshina Murthy, and M. V. Seshagiri Rao

Abstract Self-consolidating concrete (SCC) is considered as a special concrete that
streams and strengthens by its self-weight and passes through the congested rein-
forcement without any segregation and mechanical vibration. In the recent era, a
bombastic amount of construction and demolition (C&D) scrap produced from dete-
riorated structures and ready mix concrete plants is creating a severe environmental
pollution. This has encouraged the reuse of C&D scrap as aggregates in concrete.
Utmost investigation was carried out on the consumption of recycled coarse aggre-
gate (RCA) in self-consolidating concrete. In the present study an experimental
investigation has been carried to develop SCC mixes of standard grades M35 and
M45 using unprocessed and processed RCA at different percentage replacements of
natural coarse aggregate (NCA) (0, 25, 50, 75 and 100% by weight) as per Nan-Su
method. The processing of RCA is done using Deval’s abrasion testing machine for
different number of revolutions. Fresh properties of SCC were determined by means
of slump-flow, L-box and V-funnel. The perfunctory properties such as compressive
strength and stress–strain behaviour were determined. It has been observed that the
usage of processed recycled coarse aggregate obtained higher compressive strength
compared with unprocessed recycled coarse aggregate in SCC. The portion of recy-
cled aggregate content increase has shown that the peak stresses are lower and their
corresponding strains are higher. From the experimental findings it has been noticed
that the processing of recycled aggregate up to 500 revolutions and 50% replacement
of natural aggregate showed the optimum results.

Keywords Self-consolidating concrete · Unprocessed recycled coarse aggregate ·
Reprocessed coarse aggregate · Stress–strain behaviour
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Studies on Infiltration Rate of Pervious
Concrete

Nune Srikanth and N. R. Dakshina Murthy

Abstract Concrete is the only material in the construction engineering for which
the usage has been multifold over the last decade. Owing to rapid urbanization, there
has been an increase in the consumption of construction materials by which the
natural resources are depleting day by day. Porous concrete or no fines concrete or
permeable concrete is known as special type of concrete which allows the water to
penetrate through the concrete, thereby reducing the external runoff and boosting the
ground water table. As pervious concrete has little to no fine aggregate, the voids
of coarse aggregate particles will be filled by the cementitious paste to preserve
the interconnectivity. The perviousness is the only parameter which indicates the
penetrability of no fines concrete. Since the rate of infiltration depends upon pore
sizes, geometry and interconnectivity of coarse aggregate, it exactly indicates the
effectiveness of pervious concrete. To preserve the water quality for future genera-
tions, the pervious concrete can be used as sustainable construction practice. In the
current study, the experimentswere carried outwith a constant water/cement, varying
cement/aggregate and also varying size of aggregate in the total aggregate content.
The compressive strength was determined for standard cubes of 150 × 150 mm.
The falling head permeability apparatus was designed to determine the coefficient
of permeability for various samples. The cylinder-shaped casts of 11 cm in diameter
and 18 cm in depth were used to determine the rate of infiltration by conducting
permeability test on pervious concrete. The mix proportion satisfying infiltration
rate and strength properties is recommended as the sustainable pervious concrete.

Keywords Pervious concrete · Rate of infiltration · Compressive strength ·
Permeability
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