
 Sathiyaraj.et.al / REST Journal on Emerging trends in Modelling and Manufacturing 9(1), March 2023, 26-36  

Copyright@ REST Publisher                                                                                                                                                   26 

REST Journal on Emerging trends in Modelling 

and Manufacturing 
 

Vol: 9(1), March 2023 

      REST Publisher; ISSN: 2455 4537 (Online) 

Website: http: //restpublisher.com/journals/jemm/ 

      DOI: https://doi.org/10.46632/jemm/9/1/4 

Analysis of Blast Resistant Buildings using the WPM 

Method 
* Sathiyaraj Chinnasay, M. Ramachandran, Vimala Sravanan 

REST Labs, Kaveripattinam, Krishnagiri, Tamil Nadu, India. 

*Corresponding Author Email: sathiyaraj@restlabs.in 

 
Abstract: This research is architectural space in blast-resistant buildings Aims to determine status and its 

effective indicators. Explosion-proof structures are necessary to protect personnel from construction hazards 

created when personnel work in potentially explosive areas. Blast-proof buildings usually precast cast-in-place 

concrete or constructed of steel frosted steel frames are permanent structures. Suitable types of window glass 

and provides specific recommendations on contraindications. Incorporating blast-resistant glazing into its 

framing and it mentions the considerations involved in linking. Most notably, laminated glass and made of 

laminated glass Based on traditional window glass design methods for insulating glass Authors relatively to 

simplify the design of explosion-resistant glazing them offer a simple approach.  Weighted Production Method 

(WPM) is less important than method and a more stringent method for penalizing computationally cheaper 

alternatives. It is dimensionless and the rank abnormality problem is not applicable to WPM. Option code of 

each alternative independent of other alternatives, more acceptable One can set the limit for the option code. 

Number of unnecessary handovers. Hence, for dynamic decision-making situations we recommend WPM as a 

better alternative than. Blast resistant building is alternatives are reconstruction capability (C1), implementation 

costs (C2), access to material supply (C3), maintenance costs (C4), environmental footprint (C5) and reduction 

of energy loss (C6).Evaluation Parameter is Brick Façade (A1), Stone Façade (A2), Coatings Cement Façade 

(A3) and Composite Façade (A4).In this type of analysis, WPM methods determine for the best solution to 

settlement, As a result, access to material supply (C3) is got the first rank whereas is reconstruction capability 

(C1) is having the lowest rank. 

Keywords: MCDM, Brick Façade, Stone Façade, Coatings Cement Façade and Composite Façade  

1. INTRODUCTION 

The primary objective of blast-resistant glazing design is to protect occupants within or adjacent to a building 

subject to wind Burst pressure loading. To provide this protection, Explosion-proof glazing should not contribute 

to hazards associated with explosion. thereby resisting corrosion Performs polishing eliminating flying and 

falling shards of glass that remain in the frame after breakage. In most of its applications, Explosion-proof 

polishing air Never experience loading from burst pressure. Because of this, Explosion-proof glazing to perform 

economically sustainable polishing operations. To optimize blast-wave loading parameters, for designing blast-

resistant structures Analytical tools are provided. These tools are justified by practicing engineers can be used 

to estimate the structural response with accuracy. Approximate expressions for accidental vapor-cloud-induced 

overpressure detonation bursts are derived. Various levels of damage classification have been proposed for use 

as a for explosion-proof buildings Basic design. Cost of the process described Low and can be used to improve 

Explosion-proof Design of buildings in industry. Modified to access blast resistant buildings A WPM-based 

algorithm for context-aware blast resistant buildings is proposed. A certain time Based on the user's status for 

the most influential criteria Based on sensitivity analysis of WPM we use weighted distribution method. In many 

decision problems it has been used successfully Based on comparison of WPM with TOPSIS our assessment is 

based on. WPM is simple and Early MCDM One of the techniques. It's almost similar to WSM; between the 

two methods the only difference is that Inclusion in WSM means the main mathematical function is, whereas 

multiplication in WPM is an important mathematical function. As with all MCDM methods, given limited 

decision-making alternatives; these alternatives are measured against several criteria. 

http://restpublisher.com/journals/jbab/
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2. BLAST RESISTANT BUILDINGS 

The authors suggest using a mirror Blast-resistant glazing structures Air burst should break under pressure 

loading. Following a fracture, Flying and falling shards of glass Remove and close the fenestration Behavioral 

characteristics of post-fracture they must be trusted. Because the window for glass constructions with very low 

breaking loads to structural frame, over the entire building the designer should consider this approach desirable. 

Designer explosion-proof Glazing designs should be maintained and includes fenestrations and fragments 

whenever possible. Blast-resistant Performs these functions glazing can reduce damage Building contents and 

to increase safety for building occupants. In the following section Types of window glass and Discusses 

constructions and use as explosion-proof glaze evaluates their relevance. On the Burrup Peninsula of Western 

Australia, A $A3.7 billion liquidation of the North-West Shelf currently under construction in a natural gas 

(LNG) plant Protection of critical equipment It is protected by installing several explosion-proof buildings. Plant 

operations, including storage tanks and ward connections: Essential for safe operations of the plant. In order to 

protect Eruptions or against fire, this equipment is built in steel shells in special reinforced buildings, it's control 

tools Integrity must be preserved to properly stop the outdoor plant operation. The designer should maintain 

blast-resistant glazing designs covering fenestrations and flying and remove the falling glass fragments whenever 

possible. Blast-resistant Performs these functions glazing can reduce damage to building contents and increase 

safety for building occupants. For these reasons, laminated glass or glass-encased polycarbonate makes excellent 

anti-explosion glazing materials. The following sections are window glass types and discuss constructions and 

assess their suitability for use as a blast-resistant glaze. The test or analysis validated proven structural redesigns 

or their explosive power can be increased with upgrades. Explosion-proof upgrades to existing structures many 

are discussed in public domain documents. By experienced engineers Explosive design for explosion-proof 

upgrades. Design of blast-proof retrofits to existing buildings is subject to a number of limiting factors that do 

not normally apply to the design of new explosion-proof buildings. 

3. WEIGHT PRODUCT METHOD 

Weighted Product Model (WPM) is Well known Multi-Criteria Decision Making (MCDM)/ Multi-Criteria 

Decision Analysis (MCDA) method. AHP is combined with Weight Product Method (WPM). The complexity 

of these methods not increase with AHP rate as the number of alternative websites increases. Weight Product 

Method (WPM) uses linguistic terms that are easy for users to understand and therefore, methods are considered 

easy to implement. Also, in the case of an evaluation involving several evaluators with no experience in 

implementation, Weight Product Method (WPM) seems to be more appropriate. However, Weight Product 

Method (WPM) as AHP does to calculate the weights of criteria Does not provide a specific route. All these 

information Taking into account, AHP can be successfully incorporated with Weight Product Method (WPM). 

Weighted Product Method (WPM). WPM is similar to WSM. The main difference is that Model instead of 

addition Includes multiplication. Each substitution by multiplying multiple ratios Compared to others, One for 

each criterion. to the relative weight of each ration corresponding quantity is raised to an equivalent power. 

Therefore, one-dimensional and In both multidimensional MCDM WPM can be used. These studies discuss 

UtUV under the Structure of age-specific WPMs. The WPMs No research has been conducted on UtUV. 

Considering the UtUV factor Age- and state-specific WPMs Based on the general structure WPM Designed to 

describe UtUV, Describe the variation in this in degradation rates between different units. The WPM method is 

most widely used in MCDM One of the methods. than other methods of problem solving This method is more 

efficient because less computation time. WPM is simple and easy to use in highly subjective cases. optimal route 

selection, Web activities like evaluation, production, selection of project manager WPM is used in many areas. 

Between WSM and WPM The maximum mean correlation is observed, also between WPM and TOPSIS Very 

little correlation is observed. The average of all these coefficients is WSM, WPM, ELECTRE and TOPSIS 

respectively indicates that there is a strong mean correlation. 

4. ANALYSIS AND DICUSSION 

Table 1, Figure 1 shows the data set for blast resistant building.  Blast resistant building is alternatives are 

reconstruction capability (C1), implementation costs (C2), access to material supply (C3), maintenance costs 

(C4), environmental footprint (C5) and reduction of energy loss (C6). Evaluation Parameter is Brick Façade 

(A1), Stone Façade (A2), Coatings Cement Façade (A3) and Composite Façade (A4). 
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TABLE 1. Data set for Blast resistant Buildings 

 

Brick Façade 

(A1) 

Stone Façade 

(A2) 

Coatings Cement 

Façade (A3)  

Composite Façade 

(A4) 

Reconstruction capability (C1) 8.45 5.90 18.83 10.89 

Implementation costs (C2) 7.98 12.19 10.98 13.90 

Access to material supply (C3) 14.80 9.98 11.65 13.86 

Maintenance costs (C4) 17.45 10.82 11.90 17.59 

Environmental footprint (C5)  9.08 18.45 16.09 18.89 

Reduction of energy loss (C6) 11.67 12.98 13.90 16.87 

 

 

FIGURE 1. Data set for Blast Resistant Buildings 

TABLE 2. Performance value 

 

Brick Façade 

(A1) 

Stone 

Façade 

(A2) 

Coatings 

Cement Façade 

(A3)  

Composite 

Façade (A4) 

Reconstruction capability (C1) 0.48424 0.31978 0.58311 1.00000 

Implementation costs (C2) 0.45731 0.66070 1.00000 0.78345 

Access to material supply (C3) 0.84814 0.54092 0.94249 0.78571 

Maintenance costs (C4) 1.00000 0.58645 0.92269 0.61910 

Environmental footprint (C5)  0.52034 1.00000 0.68241 0.57650 

Reduction of energy loss (C6) 0.66877 0.70352 0.78993 0.64552 

 

 Table 2. Shows the performance value for blast resistant  
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FIGURE 2. Performance value 

Figure 2 shows the performance value of blast resistant building for using weight product method.  

TABLE 3. Weight 

 Brick Façade 

(A1) 

Stone Façade 

(A2) 

Coatings Cement 

Façade (A3)  

Composite 

Façade (A4) 

Reconstruction capability (C1) 0.25 0.25 0.25 0.25 

Implementation costs (C2) 0.25 0.25 0.25 0.25 

Access to material supply (C3) 0.25 0.25 0.25 0.25 

Maintenance costs (C4) 0.25 0.25 0.25 0.25 

Environmental footprint (C5)  0.25 0.25 0.25 0.25 

Reduction of energy loss (C6) 0.25 0.25 0.25 0.25 

Table 3. Shows the blast resistant building weights are same. 

 

TABLE 4. Weighted normalized decision matrix 

 Brick Façade (A1) 

Stone Façade 

(A2) 

Coatings Cement 

Façade (A3)  

Composite 

Façade (A4) 

Reconstruction capability (C1) 0.83419 0.75199 0.87385 1.00000 

Implementation costs (C2) 0.82234 0.90157 1.00000 0.94081 

Access to material supply (C3) 0.95966 0.85760 0.98530 0.94149 

Maintenance costs (C4) 1.00000 0.87510 0.98009 0.88703 

Environmental footprint (C5)  0.84932 1.00000 0.90889 0.87136 

Reduction of energy loss (C6) 0.90431 0.91584 0.94275 0.89635 

The weighted normalized result matrix is presented in Table 4 for WPM method is presented in to blast resistant 

buildings. 
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FIGURE 3. Weighted normalized decision matrix 

Figure 3 shows the weighted normalized decision matrix for blast resistant building.  

TABLE 5. Preference Score and Rank 

 Preference Score Rank 

reconstruction capability (C1) 0.54817 6 

implementation costs (C2) 0.69752 4 

access to material supply (C3) 0.76346 1 

maintenance costs (C4) 0.76079 2 

environmental footprint (C5)  0.67264 5 

reduction of energy loss (C6) 0.69986 3 

 

 

FIGURE 4. Preference Score 
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Table 5. Shows the Preference score and rank for blast resistant buildings.  It received the top rank for 

reconstruction capability (C1) is sixth rank, implementation costs (C2) is fourth rank, access to material supply 

(C3) is first rank, maintenance costs (C4) is second rank, environmental footprint (C5) is fifth rank and reduction 

of energy loss (C6) is third rank. 

Figure 4. Showing the priority score of blast resistant buildings. Reconstruction efficiency (C1) is first, 

processing costs (C2) are second, Access to material supply (C3) is fifth, maintenance costs (C4) is sixth, 

environmental footprint (C5) is third, and reducing energy loss (C6) is fourth. 

 

FIGURE 5. Rank 

Figure 5. Shows the classification of explosion-proof buildings. It received the top rank for access to material 

supply (C3), with the lowest rank for reconstruction capacity (C1). 

5. CONCLUSION 

As a result of frequent terrorist incidents around the world, the Analysis of blast-resistant structures it has become 

a worrying process. However, due to the classification of military technology, governing the design of civil 

blast-resistant structures there aren't many established standards or practices. As expensive and unreliable as 

model tests are, numerical simulation becomes indispensable in understanding the complex response of 

underground structures subjected to buried blasting. Explosion-proof buildings should be designed and 

constructed to provide adequate protection For workers in hazardous areas. Results are compared with ranking 

WPM due to the use of four methods of normalization. In general, TOPSIS has a different tendency to select the 

best alternatives from WPM, although some alternatives are commonly selected by both methods, Comparison 

of obtained absolute ranking of cutting fluid obtained by Tiwari and Sharma (2015) using SAW and WPM 

methods. A good correlation is observed between the ranking list obtained by ROV, SAW and WPM methods. 

This indicates that WPM is very little affected by the Method of weighing. Compared to other MADM methods, 

WPM provides more stable Ranking regardless of weighting method. The weight product method (WPM) 

determines the best solution it is evident from the results access to material supply (C3) is got the first rank 

whereas is reconstruction capability (C1) is having the lowest rank. 
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