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Abstract: A building can be protected from normal risks such as tides or earthquakes, or from fire, gas 
explosion, vehicle collision, etc. When affected by human hazards such as. It affects the behavior of the structure and causes the 
structure to collapse. Dragon. Dynamic collapse refers to the sudden collapse of part of a structure or the entire structure due to 
the sudden collapse of vertically stacked load-
bearing parts (usually columns). In this presentation we investigate the nonlinear behavior of a 10layer steel shell in a completel
y different environment. Direct failure tests were performed individually using the ETABS computer program. The proposed co
mparable   capability was investigated in the area of the discharge linerelated steel project as defined in GSA regulations. The co
nclusion of this topic is that earthquake-resistant forklifts have the feature of preventing physical damage. 
Keywords: Dynamic Collapse, GSA-2013, Straight Examination, Steel Structure Disappointment, ETABS-2015, Nonlinear 
Inactive Investigation, D.C.R. 
 

I. INTRODUCTION 
Dynamic collapse of a structure occurs as a result of the failure of one or more loadbearing members. So the model will find a way t
o transform the stack into the base component, which may or may not be designed to handle the overhead. The shock of system over
load will cause the load to return prematurely, and this arrangement will continue until a stable solution is reached. Compromise can
 come when many patterns are broken. In general, the impending disaster can have a negative impact on nearby areas with damage i
n the wrong place. The nature of the human core and the resulting dynamic collapse is an energetically non-
linear process. This makes the service disappointing.Sometimes called disproportionate collapse, this refers to the collapse of a struc
ture out of proportion to its collapse. When one small process fails, an immune response is unleashed that causes other processes to f
ail in a domino effect, leading to larger, more destructive events. A good example of progressive development is the house of cards. 
If the card falls near the top, the impact of the first card will cause more cards to fall below it, causing the house of cards to collapse 
completely. 

II. LITERATURE REVIEW 
1) Analysis of collapse of reinforced concrete frame structures in different earthquake zones 
Authors: - Syed Asaad Mohiuddin Bukhari, Shivaraju G D, Ashfaque Ahmed Khan 
The paper concludes that a building designed to withstand seismic tremors inherently has the ability to resist progressive collapse. 
High-rise buildings are more susceptible to progressive collapse than low-rise buildings. Increasing the bar size is more effective in 
preventing or delaying collapse than increasing the column size. While adjusting the bar size increases the overall cost of the 
structure, this cost is minor compared to the potential loss of life and property. Therefore, this adjustment is recommended for 
essential structures. 
 
2) The Collapse of Steel Frame(1995) 
Production Equipment Report; The finite element model takes into account the nonlinear structure of the metal profile as well as the 
nonlinear geometry. The steel profiles examined have specific geometries and specific damping ratios. Overall, this article discusses 
how the multilayer process can be maintained when essential conveying equipment is damaged or nearly destroyed. Overview of the 
historical development of steel.miss hapenings and disillusionment modes were inspected and talked around in this paper. The 
nonlinear constrained component models emphasized the nonlinear texture and geometry conduct of the steel traces. The think 
approximately has showed up that By growing damping extents in lively examination the most prominent even evasion reduced for 
all frames.The energetic collapse potential lessened as the number of story extended since more assistant people take portion in 
standing up to energetic collapse.  
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The nonlinear lively examination methodology given a viable representation of the energetic collapse conduct The increase because 
it were inside the bolster gauge for the reason of foreseeing energetic collapse may result in feeble story when the building is subject 
to seismic load.The course of action of slight story can be expected by growing the column degree in such a way that the strong 
column-weak bar need is satisfied.The most prominent sidelong evasion gotten for interior column-removed case utilizing the 3D-
model was to some degree higher (interior 2%) than that gotten for interior column removed case utilizing the 2D-model. 
 
3) Advance Examination Strategy for Dynamic Collapse 
Authors: - S. M. Marjanishvili 
In this paper, four increasingly important analysis methods for damage assessment are proposed: linear elastic static nonlinear 
dynamic and nonlinear dynamic; This article discusses the pros and cons of each method. It was determined that the best analytical 
method to measure growth was to combine the advantages of the four methods and verify the effect of growth using more analytical 
methods. An easy to use review. Task: 
a) Explanation of the explosion phenomenon; 
b) Review current guidelines and implementation status; 
c) Evaluate and compare various analytical methods; 
d) Develop preferred analytical methods 
Major subjects secured in this paper include Determination of the examination procedure, Confirmation and approval of the comes 
about, and Assessment of the results.The three most successful investigation methods examined in this think about are straight 
flexible inactive, straight versatile time history, and nonlinear time history. The only examination strategy incorporates static linear 
versatile strategies, and the foremost thorough methodis nonlinear time history examination. A few plan rules give an fabulous 
technique with respect to the determination of investigation strategies, empowering the utilize of easier examination strategies for 
generally straightforward structures and in this manner sparing building time and computer assets. In any case, less difficult 
examination methods utilize more traditionalist reaction assessment criteria than more expand analysis strategies. It is anticipated 
that more expand investigation strategies will result in less extreme basic reaction, due to the more precise gauges of stack 
dispersion and less exacting assessment criteria.In This paper prescribed that, in arrange to determine the probability of dynamic 
collapse, a examination strategy be utilized. In dynamic examination, a structure’s response isevaluated by beginning with less 
complex inactive technique and after that by continuing to progressively complex examination strategies as fundamental, until it is 
decided that the plausibility of dynamic collapse is moo or until all accessible designing strategies are 
exhausted. The points of interest of this technique incorporate relative effortlessness in performing the calculations as well as ease in 
assessing the comes about 
 

III. . DESIGN METHODLOGY 
A. General 
This chapter depicts different strategies and approaches utilized for investigation and plan of structure .The display ponder is carried 
out on examination and plan of moo rise steel building utilizing ETABS 2015 computer program. Modeling of G+10 story structure 
is done in ETABS 2015.The models are analyzed and planned for plan stacking and stack combinations 

 
B. Design methodology 
The structure in the exposed work has been prepared in accordance with dynamic collapse and complies with the GSA Alternative 
Methods Inspection and Dynamic Collapse Resistant Planning regulations. These rules also apply to existing leases or future leases 
created by full and open offer if the tenant is named as a tenant in the prior terms in the Position Precedent Procedure (POR). These 
provisions do not apply in cases of reconstruction, expansion, improvement or modification and subsequent extension of the lease 
agreement established through full and open competition. 

 
IV. SUBSTANTIATION , INVESTIGATION & PLAN 

A. General 
This chapter depicts issue explanation, approval of computer program, stacking on structure, modelling and investigation of 
structure in ETABS 2015. To study Progressive Collapse Investigation of Moo Rise Steel Outline Structure with and without 
Bracing Framework, G+10 steel outline structures have been taken. The total modelling and examination of structure is carried out 
utilizing ETABS 2015. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 12 Issue V May 2024- Available at www.ijraset.com 
     

 
5091 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

B. Problem Statement 
The floor height to be worked on is G+10 steel frame structure, and the floor height is kept at 3 m. Approval of the examination 
comes about To confirm the comes about of the ETABS 2015 program, the examination of the G+10 steel outline was performed 
utilizing ETABS 2015 and included GSA guidelines. 

 
C. Initial Data 

TABLE I 
SPECIFIACTION FOR MODEL 

Sr.No Particular Specification 
1. Model Type Low rise steel frame 
2. Building type Public building 
3. Earthquake zone (IS: 1893-2002) 
4. Number of floors G + 10 
5. Storey height 3000 mm 
6. 5Grating spacing 5000 mm in both directions 
7. Applied load 2.5 KN/m2 
8. Floor covering 1.25 KN/m2 
9. Roof wall Body load 3 KN/m2 

10. Concrete material M25 
11. Reinforced steel Fe 415&Structural steel (Fy-345) 
12. Plate thickness 150 mm 

 
Structural modelling and investigation Modelling and plan of the building structure was done utilizing ETABS 2015. For the fabric 
show, characterize the building, characterize the item area, and characterize the back. Payload and payload capacity have been 
decided as per IS: 1893-2002 (Portion I) and IS: 875-1987 and relegated to the show. Reaction range work is characterized as per IS: 
1893-2002 and utilized for seismic examination. After carried out all the steps included in preprocessing stage, structure are 
prepared to investigation and plan. There's alternative of Run examination cases. As per necessity, particular investigation cases are 
chosen and investigation of structure is performed. After investigation, plan is carried out to induce, DCR, Joint Relocation, Hub 
Constrain Shear constrain and Twisting Minute for distinctive position of column expulsion and bracing framework. 
 
D. Overview of Model 
As for the display, the ten-storey model E-TABS was specified in 2015. In both cases, we determined the dynamics of the recent 
collapse and the capital qualification of the applicant at 0.5-0.9. The stacking load of the model is taken as live load - 2.5KN / m and 
finished floor - 1.25KN / m. For layer 10, we determined the impact of weather products as per IS-875-2007. Earthquake loads are 
attached to the structure as per IS-1893-2007. 

 
Fig. 1  3-Dimensional view of Framed Structure in Etab’s Software 
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E. Analysis Methodology 

 
Fig. 2  3- Ready view of G+10 ETABS model with C-line removed 

 
For seismic tremor zones II and V 
Case: 1 Examination of the sudden drop of each column within the corner of the building 
Case: 2 Examination of the sudden fall of each column within the corner of the house Among the house 
Case: 3 Close or close the centre of the destroyed Check for sudden drop of a rope within the appropriate position 

 
V. RESULT AND ANALYSIS 

Results of analysis and design of G+10 steel frame structure using static method Exhibited and discussed by: 
1) Analysis of G+10 steel frame structure from the following model Results of ETABS 2015 software using linear Static analysis 

method. 
2) Demand Capacity Ratio (D.C.R) against. Floor Height Diagram for G+10 Steel Frame Structure. 
3) Provide steel connection structure for G+10 frame structure 
4) Axial force (P), shear force (V2) and bending moment (M3) were calculated for the G+10 steel frame structure before and after 

disassembly and for the bracing system. 
 

VI. CONCLUSIONS 
The study focuses on mitigation measures to reduce the risk of progressive collapse in steel buildings. This analysis evaluates 
different earthquake zone systems to identify the most cost-effective and practically stable system for enhancing progressive 
collapse resistance.  
A 3D model is prepared using the finite element-based ETABS software, and the Alternate Path Method (APM) approach is applied. 
These structural systems are examined under various column removal scenarios as specified in GSA guidelines. The findings 
indicate that the impact of progressive collapse is more significant when a corner column is suddenly removed. As the number of 
stories increases, the effect of progressive collapse decreases because more members are available to distribute the load, resulting in 
lower Demand-Capacity Ratios (DCR) for beams on higher levels.  
However, the DCR values for columns increase towards the upper levels, indicating a higher risk of failure in the vicinity of the 
removed column. The increase in bending moments in beams, due to load redistribution at the location of the removed column, may 
lead to partial or full failure, but not shear force. The results also reveal that structures designed in seismic zone II are less 
susceptible to progressive collapse compared to those designed in seismic zone V. 
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