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Abstract. Extreme occurrences, as an example blast loads and strong earthquake motion, 
cause nonlinear behaviour in the framework of construction and cause significant  damage. For 
use in blast engineering with a performance-based approach, sample intensity measurements, 
and engineering demand parameters were presented[2]. The indirect impacts can join to hinder 
or forestall opportune departure, in this manner adding to additional casualties. Moreover, 
significant disasters caused by gas-compound explosions impose tremendous dynamic loads on 
many structures, a great deal more than the initial loads Because of the dangers of such extreme 
stacking, Over the last three decades, efforts have been undertaken to create methodology for 
underlying structural assessment and planning to mitigate impact loads. This Study manages 
analyzing the conduct of built up substantial construction under blast loading that could be 
useful in planning a design fit for adjusting to such impacts. The behavior of a basic multi-story 
building to constant axial and lateral blast loads was investigated. The response of a building to 
blast loads was studied using STAAD pro software. Then, a horizontal impact load was applied 
and the reaction of a Central and Front confronting Beams and Columns were dissected in 
STAAD expert by looking at its bending moments and shear forces with and without impact 
load and furthermore plotting appropriate charts. The research and design of blast-resistant 
structures necessitated  comprehensive knowledge of blast processes as well as the dynamic 
response of various structural elements. This research provides a thorough examination of the 
effects of blast on structures. 
Keywords. STAAD Pro, Blast Load, Building Response, Overpressure, Effect  
 

1. Introduction 
Tension or impact of a truck bomb or quarry causes the impact burst close to or inside the 
structure. This damages the structure both externally and inwardly (underlying frames), 
resulting in partition implosion, window suffocation, and the shutdown of basic life-wellbeing 
structures. Structures, bridges, pipelines, modern plants, dams, and so on are vital designs that 
play an important role in the nation's economy and must be protected from dynamic and wind 
stress[5]. 
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ABSTRACT 
In order to kill as many people as possible and seriously harm public property, terrorists 
frequently use vehicle-borne incendiary bombs to attack popular landmarks and public 
buildings with high occupancy. While the explosion's immediate shock is what causes the 
majority of victims, the collapse of structural pieces may significantly raise the overall number. 
Most of these structures were or are being constructed without taking into account their 
susceptibility to such catastrophes. Performance targets are declarations the appropriate level 
of having casualties, direct economic loss (repair expenses), and downtime due to occupied 
space linked to replacement or repair of a damaged building parts in the next generation of 
performance-based design methods. Developing performance based standards for building blast 
engineering could benefit from some aspects of the performance-based seismic engineering 
framework. The low rise to high rise model was examined for the effects of extreme blast loads 
brought on by deploying TNT charges weighing 1000 kg and 500 kg at standoff distances of 
20 m, 25 m, and 30 m, respectively. The Nonlinear Blast Time History Analysis (NLBTHA) 
was used to investigate the building's multiple performance tiers. 
Keywords: Blast loading, Charge weight, Standoff distance, Blast Time History Analysis, 
Parametric study. 
1. Introduction 
Explosive loads have drawn gaining a lot of attention recently as a result of numerous 
unintended or deliberate incidents involving significant structures all around the world. The 
most prominent recent example includes tragedies similar to the American embassy bombings 
in Kenya, Dar es Salaam and Nairobi, Tanzania in 1998, Khobar Towers military barracks in 
Dhahran, Saudi Arabia, Murrah Federal Building in Oklahoma City and World Trade Centre in 
New York in 1996. Figure (Fig. 1) also includes a quantification of the number of fatalities and 
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ABSTRACT 

The majority of seismic design codes used today apply a "response reduction/ modification 
factor" to the structure's strength and serviceability parameters in order to account for a 
structure's inelastic behavior. By taking into consideration nonlinear behavior and deformation 
limitations, this factor enables a designer to apply Force-Based Design (FBD), a linear elastic 
process. However, when these structures were exposed to seismic forces, it was discovered that 
they were damaged or collapsed, thereby raises question towards the adequacy of FBD design 
methodology. Performance-based Seismic Design (PBSB) as on known today is capable to 
overcome these shortcomings and provides procedures to evaluate and assess the performance 
of the structural component or whole structural system for a given seismic hazard. These 
procedures provide information about nonlinear incursions in structural components, but they 
do not clearly scale the damage state of a structural component or whole structural system in a 
numeric number. In present study we have attempted to provide an empirical relationship 
between the damage state and performance level of a structural system. For this seventy-five 
2D moment resisting bare frames have been designed following the guidelines of Indian 
seismic codes for FBD and their performance are evaluated using performance evaluation 
procedures described in PBSD. The possible integration of a damage states of these frames 
with respective building performance levels is proposed using engineering demand parameters 
resulted from nonlinear analysis. The approach provides a single step verification process that 
uses proposed vulnerability index, which reduces the iterative efforts in quantification or 
scaling of damage. 

Keywords: Damage states, pushover analysis, engineering demand parameters, vulnerability 
Indices 
 
INTRODUCTION 
The increase in urbanization has led towards the vertical growth of residential and commercial 
structures. These structures when subjected to natural hazards such as Earthquakes, Hurricanes 
and Tornados sustained structural damages and claimed major life losses. In reinforced 
concrete structure (RC) ductility depends on the percentage of rebars and permissible limits in 
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ABSTRACT
A natural hazard like earthquake causes damage or collapse of buildings if not designed for lateral loads 
resulting due to earthquake. Hence to resist the lateral loads in high rise structures it is important to provide 
exclusive Lateral Load Resisting System (LLRS) which will improve the behaviour of moment resisting frames. 
Using an appropriate Lateral Load Resisting system is critical to ensure good seismic performance of buildings.  
In present study, a square plan of 160m tall building with 40m each plan side, having 40 storeys, each storey 
height is 4m is considered. The analysis has been carried out using software ETAB-2015.  In present work, 
analysis is carried out to study the influence of different lateral load resisting systems i.e.  Traditional system, 
Tube system, Tube-in-Tube System and Bundled system. The modelling is done to examine influence of 
different lateral load resisting systems on seismic parameters like shear lag effect (difference in column axial 
forces), maximum lateral displacements, maximum lateral drifts ratio and fundamental natural time period. 
Keywords Traditional system, Tube system, Tube-in-Tube System and Bundled system.
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I. INTRODUCTION

Using an appropriate structural system is 
critical to good seismic performance of buildings. 
While moment-frame is the most commonly used 
lateral load resisting structural system, other 
structural systems also are commonly used like 
structural walls, frame-wall system, and braced-
frame system. Sometimes, even more redundant 
structural systems are necessary, e.g., Tube, Tube-
in-Tube and Bundled Tube systems are required in 
many buildings to improve their earthquake 
behavior. These structural systems are used 
depending on the size, loading, and other design.
Different Lateral Load Resisting Systems are 
mentioned below. 

(1.1) Traditional System: Special 
Moment Resisting frames consist of a grid of 
vertical (i.e., columns) and horizontal (i.e., 
beams) Members. They resist lateral loads 
through axial forces, bending moment and shear 
force generated in both beams and columns. In 
the traditional frame building with the central 
core (figure 1), most of the lateral forces are 
carried by the central reinforced concrete core. 
The load transfer path carries the forces to the 
concrete core. As the lateral force travels down 
towards the base of the building, the force flows 

towards the more stiffened corners of the core 
in the form of axial tension and compression. 
Thus, the corners of the core at the base of the 
building carry larger axial force than the mid 
sides of the core.  

(1.2) Tube System: Closely-spaced 
heavy columns forming a closed loop inter-
connected with beams, together called the tube 
(figure 2), and forms the first part of the lateral load 
resisting system. Heavy reinforced concrete
structural walls together creating a closed shaft, 
called as the core, form the other part. The Tube
System consists of one perimeter tube with a central 
core. The inter-connection is important between the 
perimeter tube and the central core. For smooth and 
uniform transition of lateral forces to the peripheral 
frame, a grid of stiff and strong beams and columns 
is required. The perimeter tube helps to carry lateral 
forces away from the central core to the perimeter 
tube.

(1.3) Tube-in-Tube System: When the
plan size of the building increases, additional 
columns may be required to support the gravity 
loads between the outer tube and inner core, and 
prevent the slab from bending too much. These 
columns are not part of the main lateral load 
resisting system, and therefore are not intended to 
carry any lateral loads; they are called gravity 
columns. When the building plan is large, 
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ABSTRACT
In order to understand the performance of the building under seismic effect and the effect of lateral loads on a 
structure, it is necessary to evaluate the time period of a structure. It is necessary to determine the significance of 
the time period before evaluating the time period of a structure. Time period plays an important role in 
estimating the lateral loads and hence contributes to the seismic assessment of a structure. Time period depends 
on mass and stiffness. Based on the time period which is purely dependent on stiffness and mass, the behavior of 
building under lateral loads can be evaluated. In this study an attempt is done to understand the various 
parameters which affect the time period of a RC building. The parametric study is done on time period of a 
structure as per the provisions of IS 1893(part I):2002. In this present work, a reinforced concrete special 
moment resisting frame building models are prepared and analyzed in ETAB software to illustrate the influence 
of various parameters of building such as building stiffness, mass, height of building and column orientation and 
unreinforced masonry infill on fundamental translational natural period. 
Keywords  Equivalent static method, Time period, Infill panel, Etab , Stiffness of building 
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I. INTRODUCTION

Buildings oscillate during earthquake 
shaking. The oscillation causes inertia force to be 
induced in the building. The intensity and duration 
of oscillation, and the amount of inertia force 
induced in a building depend on features of 
buildings, called their dynamic characteristics, in 
addition to the characteristics of the earthquake 
shaking itself. The important dynamic characteristics 
of buildings are modes of oscillation and damping. 
A mode of oscillation of a building is defined by 
associated Natural Period and Deformed Shape in 
which it oscillates. 
 
1.1 Natural Period
Natural Period (Tn ) of a building is the time 
taken by it to undergo one complete cycle of 
oscillation. It is an inherent property of a 
building controlled by its mass m and stiffness 
k. These three quantities are related by                    

-------- eq (i)
its units are seconds (s). Thus, buildings that are 
heavy (with larger mass m) and flexible (with
smaller stiffness k) have larger natural period than 
light and stiff buildings. Buildings oscillate by 
translating along X, Y or Z directions, or by rotating 
about X, Y or Z axes, or by a combination of the 

above. When a building oscillates, there is an 
associated shape of oscillation.
 
1.2 Fundamental Natural Period of Building

Every building has a number of natural 
frequencies, at which it offers minimum resistance to 
shaking induced by external effects (like earthquakes 
and wind) and internal effects (like motors fixed on 
it). Each of these natural frequencies and the 
associated deformation shape of a building constitute 
a Natural Mode of Oscillation. The mode of 
oscillation with the smallest natural frequency (and 
largest natural period) is called the Fundamental 
Mode; the associated natural period T1 is called the 
Fundamental Natural Period (Figure 2.5) and the 
associated natural frequency f1 the Fundamental
Natural Frequency. Further, regular buildings held at 
their base from translation in the three directions, 
have
(1) three fundamental translational natural periods, 
Tx1, Ty1 and Tz1, associated with its horizontal 
translational oscillation along X and Y directions, 
and vertical translational oscillation along Z 
direction, respectively, and (2) one fundamental 
rotational natural period T associated with its 
rotation about an axis parallel to Z axis.

Seismic analysis of most of the structures 
are still carried out on the basis of lateral force 
assumed to be equivalent to the actual loading the 
base shear which is the total horizontal force on the 
structure is calculated on the basis of structure mass 
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Abstract — En8 steel is the most commonly used 

steel in applications like gears, bolts, pins, studs, etc. 

These applications of En8 material require it to be 

readily machinable and, at the same time, possess a 

sufficiently high amount of hardness and strength. A 

conventional heat treatment process used to enhance 

the mechanical properties of En8 steel consists of 

quenching and tempering. Cryogenic processing 

consists of quenching the material, then treating it at 

a temperature as low as –193°C, followed by 

material tempering. Turning is becoming more 

popular for hardened steels as it has several benefits 

over grinding. The hard-turning process is defined as 

machining the work material having a hardness 

greater than 45 H.R.C. PCBN or hardened inserts 

are dominant tool materials for hard turning 

applications due to their high hardness, high wear 

resistance, and high thermal stability. Compared to 

grinding operations, hard turning has higher 

material removal rates, the possibility of greater 

process flexibility and lower energy consumption. 

The objective of the present work is to compare the 

results obtained by cyo-treated and non treated 

workpiece and to establish a correlation between 

cutting parameters such as cutting speed, feed rate 

and depth of cut with machining force, material 

removal rate and surface roughness on both cryo- 

treated and non treated EN8 workpieces. The TNMG 

inserts with a chamfer edge profile are used for 

turning. It is found that the use of lower feed value, 

lower Depth of cut with the cutting speed 135 and 

180 m/min ensures minimum cutting forces, surface 

roughness and high M.R.R. 235m/min, 0.2 mm/rev, 

and 0.5 mm is the optimum parameter obtained by 

Grey Relational Analysis. 

 

Keywords — EN8 Steel, Cryogenic treatment, 

Material Removal Rate (M.R.R.), Force 

Measurement, Surface Roughness, Response Surface 

Methodology (R.S.M.), Grey Relational Analysis. 
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I. INTRODUCTION 

A. Turning 

Machinability is defined as the ease of machining a 

material, characterized by low cutting forces, high 

material removal rate, good surface finish, accurate 

and consistent workpiece geometrical characteristics, 

low tool wear rate and good curl or chip breakdown 

chips etc.  

B. Hard Turning 

Hard turning is performed on materials with hardness 

within 45–68 Rockwell range using various tipped or 

solid cutting inserts, preferably hardened coated 

inserts, CBN or PCBN. The hard turning process 

differs from conventional turning because of the 

workpiece hardness, the required cutting tool, and the 

mechanisms involved during chip formation. [1,7] 

 

C. Induction Hardening 

The hardening process hardens the steel, and 

tempering increases the toughness. The conventional 

hardening and tempering processes are carried out on 

the specimens. The hardening process consists of 

heating the specimen to austenitizing temperature, 

typically within the range of 815 to 870 °C, followed 

by oil quenching. 

D. Cryogenic Treatment 

Cryogenic material processing is only done after 

hardening of the material, and post cryogenic 

treatment tempering is mandatory. In this study, the 

process followed is austenitizing to 850°C, followed 

by oil quenching until room temperature is reached; 

after oil quenching, the material is brought down to a 

temperature of -193°C with the ramp down rate of 

0.5°C/min. Once the cryogenic temperature was 

achieved, the specimen is held at that temperature 

with a holding time of 24 hours. After that, the 

material is brought to room temperature with a ramp-

up rate of 0.5°C/min. Double tempering was 

performed post cryogenic treatment at 150°C for 1 

hour. [29] 

 

 














