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ABSTRACT 

The global competitiveness in the apparel industry consists of cost reduction, increased 

productivity, and enhanced quality. Industrial Engineering is concerned with maximizing 

production, quality, and waste reduction. Therefore, an industrial engineer has a fantastic potential 

to contribute to the garment manufacturing industry by implementing all engineering tools for this 

industry's growth. IE team works in cutting, sewing, and finishing to reduce personnel and WIP, 

set up line Layout (operation breakdown), and improve work efficiency and productivity. 

Forecasting demand and creating new designs Develop Design, Utilize Various Quality Tools 

Bend product and seasoning development, Efficiency, Wage and income calculation, CNC 

machine operation, Scheduling, Capacity analysis, Line balance, Kaizen, Kanban, Production 

planning, Calculate NPT, Bottleneck elimination, etc.In this work, we examined several 

procedures regarding time, capacity, target, including experimental discussion, experiment 

results, and discussion of this analysis. Different item SMV information is available. We analysis 

10 capacity study of different item and give the probable solution of them. 
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CHAPTER 1 

      INTRODUCTION  
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Time study is the main way to determine the capacity of a swing line. Bottleneck in a swing line 

can easily identified by time study. This bottleneck is the biggest curse in the production of a line. 

A running line's production target is not acquired for this bottlenecks. By finding out this 

bottleneck through time study we can now find its solution 

 

 

1.1 Background of the Study 

An Industrial Engineer perform many task for increasing the profit of the industry. They try to gain 

maximum output by using minimum input. They utilize man, machine and material properly and 

earn maximum profit. In the production floor, we observe many problem. Many department is 

working to solve this problem. In sewing line bottleneck is a common phenomena. Industrial 

engineerôs one of the main concern is to balance the line and solve the bottleneck of the sewing 

line. Bottleneck really hampers the production line. For this problem, the maximum output cannot 

come out from the line. Body parts gather near the operator. We did 10 different sewing line time 

study and balanced the line. After that, we found out the bottleneck. We solved the bottleneck by 

using different techniques. This solution will help the industry hopefully for minimization the 

bottleneck. An opportunity was given to us to doing the intern of Liz Fashion Industry Limited 

and completed this research work. We did our research and game out with the probable solution. 

This study will  help the industry and the people we are trying to overcome this problem. The final 

production will be more as a result, the country will earn more profit. 

1.2 Objective of the study 

General Objectives 

ü To analysis the reason of bottleneck and way of solution of bottleneck. 

 

 
Specific Objectives 

 
ü To identify how bottleneck find by time study. 

ü To compare about the bottleneck and line balancing. 

ü To analysis the way of bottleneck solution to line balancing. 

ü To analysis the data of 10 sewing line and solve the bottleneck and do line balancing. 
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1.3 Significance of the Study 

 

By reading this article, general people will able to know about the IE activities to solve the 

bottleneck. They will get clear idea about line balancing and way of finding bottleneck with 

solution. Those who are curious about solution of bottleneck process, they can minimize their 

curiosity briefly or shortly by reading this article 

 
Students can collect knowledge from here and can get clear idea about industry. They can relate 

this work with their theory and can enrich their knowledge. 

We will  do a production study later on the process in which the bottleneck will  be created. So 

that we can verify the authenticity of the bottleneck process. Also we can know about an operator 

issues creating bottleneck. To solve the problem we can fix  the operator's motion and do process 

sharing in case of over production. We can also remove bottleneck by adding a method. 

Sometimes an operator takes more time to complete a job. Then IE add a method with that process 

so that the process take less time than previous. This is called method study. By doing all above 

study we can eliminate the bottleneck. The experts can find what young engineers are thinking to 

solve this huge problem. They really get a clear idea whether this method is effective or not also 

they can take necessary step for the welfare of this sector. 

We took 10 time study for 10 sewing line. After taking 10 time study, we found out 10 bottleneck 

in 10 sewing line. Now as an IE, we should remove these bottleneck from sewing line and make 

sewing line balance. In case of solution, we will  do 10 production study for 10 line and will be able 

to know about the main problem of those operator whom are creating bottleneck. We will fix the 

problem and make a solution by adding method, perfect motion and job sharing. 

Industry will get clear idea of their IE officerôs necessary step to solve this huge problem. Industry 

authority can get the idea how they will  lead their IE team to solve the bottleneck and line 

balancing problem. 

1.4. Limitations  of the study: 

ü Limitation of time to research this topic. . 

ü Limitation of accurate data. 

ü IE officers are sometimes very busy. 
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          CHAPTER-2 

LITERATURE REVIEW  
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2.1 Definition 

Industrial Engineering is a discipline of engineering that focuses on the efficient utilization of 

machinery, materials, complicated processes, and, most significantly, human resources 

throughout production. 

Industrial Engineering is focused with improving the current system to a better one, maximizing 

the system's efficiency, and ensuring improved output. 

2.2 Concept of IE 

Industrial Engineering is a discipline of engineering that focuses on the efficient utilization of 

machinery, materials, complicated processes, and, most significantly, human resources throughout 

production. Industrial Engineering is focused with improving the current system to a better one, 

maximizing the system's efficiency, and ensuring improved output. 

 

 

2.3 Responsibility of industrial  engineering 

1. Safety precautions. 
 

2. Each row is the same length 
 

3. Perfect - process tampering 
 

4. Trainingðteaching new workers how to do their jobs. 5. Operator productivityðkeeps a 

surplus of efficiency and makes it easier for low-level operators to do their jobs. 

6. Loss manipulation ï off-general loss reduction 
 

7. Waste management for products, materials, and tools 
 

8. Usual language: inside the machinery at the factory while sewing. 
 

As a leader, it can be a great example of how everyone should act. Each manager stands for the 

company, and everything he or she does is a reflection of the company. 

 
Input 

Conversion technique/production or 

Processing equipment 

 
Output 
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2.4 IE's Activities 

Several pursuits are listed 
 

Å Develop ways for enhancing production. 
 

Å Examine the probability of equipment replacement. 
 

Å Assist in determining the optimal lot size and work in process requirements for each step of an 

operation. 

Å Analyze the planned production schedules and stock levels. 
 

Å To aid in the formulation of detailed job specifications and evaluate them. 
 

Å Analyze a large project using CPM and PERT methodology. 
 

Å To lower the man-to-machine ratio. 

 

 

2.5 Line Balancing 

Each operator must work the same amount. Nobody other can perform one's work. Work should 

not be a burden for others. If not, line symmetry is adequate. 

Line balancing is a crucial activity that makes production difficult  if  it is not completed at the 

appropriate time. 

Without line balancing, it is impossible to acquire the same quantity of output from each process. 

In some businesses, commodities will be stacked, while in others, fewer things will be stored, 

making production more challenging. In order to address this issue, line balancing is performed 

during each line operation at a predetermined target. 

2.5.1 Line Balancing's Objectives 

The purpose of line balancing is to reduce the burdens on the line while maintaining the required 

output. Listed below are the aims of line balancing: 

Å To enhance productivity 
 

Å Minimize production cost. 
 

Å To identify the bottleneck space and eliminate it. 
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· To increase the output. 
 

Å To divide the labor among the workers on the assembly line. 
 

2.5.2 Perks of Line Balancing 
 

Å To obtain a consistent output rate. 
 

Å Less inventory management. 
 

Å Efficient man-to-machine ratio utilization. 
 

Å Simple control of production. 
 

2.6 Bottleneck 

The production bottleneck is the point at which production is impeded to the greatest degree. In 

production floor bottleneck, output was at its lowest, resulting in a loss of profit. In actuality, this 

word forms the bottle's neck, which resists anything from the bottle's widest to its narrowest 

portions. 

2.6.1 Cause of the Impasse 

Å Erroneous employee selection. 
 

Å Incorrect allocation of work. 
 

Å Erroneous office layout. 
 

Å Wrong technique. 
 

Å Unskilled laborer. 
 

Not acceptable material. 
 

Å Absenteeism. 
 

Å Worker unrest. 
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2.6.2 Get Rid of the Bottleneck 

Å Method enhancement Å Operation allocation enhancement 
 

Å Improvements at work 
 

Å Work extra time 
 

Å Collaboration 
 

2.7 SMV (Standard Minute value) (Standard Minute value) 

The number of minutes required for an ideal worker to complete a task in an ideal environment is 

referred to as the SMV of the task. 

SMV = Standard Time + (Allowance x Basic Time) 
 

2.7.1 SMV Elements 

Depending on operating conditions and fabric behavior, the SMV of the same operation or product 

may vary. Certain 

Å Using a separate machine. Similar to both an automatic and a manual machine for the same 

task. 

Å Sewing a larger component of the identical procedure. 
 

Å The operator sews striped or checkered/plaid cloth. 
 

Å Operator uses attachments and work aids to sew a garment. 
 

Å Movement and actions involved in executing a task are of the utmost importance. 
 

2.7.2 SMV Application 

Å To determine the cost and lead time for garments; Å To determine the required time for a 

specific task using SMV; Å To determine the line target; Å To determine the pitch time; Å To 

determine the monthly capacity; Å To determine the amount of manpower and machinery 

required. 
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2.8 Time to Basic Pitch 

Basic pitch time (BPT) is a ratio of SMV of garment and number of workers to be specified for 

the style. 

Pitch time is used to compute the individual time for each garment, as well as for balancing the 

line and determining the production goal for the line. 

 

 

2.9 Work  Study 

Work-study is a systematic strategy for conducting experiments that aids in enhancing the manner 

in which tasks are carried out and the utilization of resources. 

2.9.1 Work -Study Objectives 

Å Facilitates the task and aids in the reduction of extraneous work. Å Contributes to the 

enhancement of production and productivity. 

Å Assists in establishing the optimal timing. 
 

Å Costs are reduced when inputs are utilized most efficiently. 
 

Å Aids in improving the condition. 
 

Å Contributes to the enhancement of the quality management system; Å evaluates human labor. 
 

2.9.2 Work  Study Functions 

After entering the garment sector, Work-Study plays a significant role in enhancing the level of 

production. 

Line chiefs, supervisors, and production managers are typically occupied with production matters 

throughout the day. Their attention is solely on input, production, and delivery, and they are 

unable to prioritize productivity enhancement. To increase production, the garment sector need 

the work-study department. Without work-study, it is impossible to boost productivity. 

2.9.3 Strategy for  Work -Study 

In work-study, there are two sorts of strategies: 
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1. Method Study and 
 

2. Observational Study 
 

3. Analysis of Work 
 

2.9.3.1 Method Study 

Method Study is a study that methodically evaluates all the specifics and criticisms in depth and 

so helps to improve the work in a simple and elegant way. 

2.9.3.2 Workload Calculation 

Work measurement refers to the employment of technology to measure work. 
 

2.9.3.3 Time Study 

Time Study is a method of measuring work in which the time spent on a task is recorded. A Time 

Study is an investigation of whether or not all components of a task are functioning properly to 

complete a particular activity or under specified conditions. 

2.9.3.4 Studies of Capacity 

Capacity Study is a study in which a comprehensive picture or concept of how much work a 

machine operator can perform per hour is available. Working on this capability greatly improves 

the circumstance. 

2.10 Materials and Procedures 

Operations management is a powerful tool for making management decisions on the factory floor 

and is widely used in today's production management practices. Many difficult challenges related 

to controlling and scheduling assemblies can be resolved with the help of these methods. One of 

the methods used to achieve this is the Assembly Line Balancing (ALB) system. In order to better 

understand the workload distribution and bottleneck related problem, a case study was conducted 

at Envoy Textile Limited in Savar. When compared to the current system, the experimental results 

demonstrate a notable increase in output and production line efficiency. 

Researchers discovered that 12 different types of procedures were performed on a standard T- shirt 

sewing line. 

A significant bottleneck developed in a sewing assembly line process. The efficiency of the 

process is being decreased by this bottleneck operation. Researchers used the line balancing 
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method to reduce bottleneck operations from sewing or production lines in order to increase 

efficiency. 

2.10.1 ALB Technique 

ALB (Assembly Line Balancing) is a common manufacturing method in which interchangeable 

components are successively added to a final product. Henry Ford and his engineers initially 

utilized the assembly line concept. According to Adeppa (2015), ALBs with diverse purposes are 

divided into three categories: 

ALB-I reduces the number of workstations required for a given cycle time. 

ALB-II: Reduces cycle time for a specified number of work stations. 

 

2.10.2 Determination of Cycle time via Time research 

Time study is the most common and widely employed strategy for line balancing and solving 

bottleneck issues. The Hawthorne Effect was a significant challenge for researchers during this 

investigation. They discovered that employees alter their behavior when aware that their actions 

are being monitored. 

2.10.3 Bottleneck Evaluation 

A bottleneck is a point of obstruction in a process or assembly line that happens when workloads 

arrive too rapidly for the operation to handle. In this investigation, researchers identified a few 

bottleneck points that were resolved via line balancing. [1] 
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     CHAPTER-3 

METHODOLOGY  
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Time study is a process which is help to find out the capacity of an operator. Is is also used to 

calculate the line balancing ratio. Again we can find bottleneck of a line by doing time study. We 

did 10 different time study for 10 different items. We found 10 bottleneck process of each time 

study. We can remove the bottleneck process by applying different types of techniques. By doing 

time study which bottleneck we found in line, we will remove that bottleneck process by applying 

different technique. 

 

 

3.1 Methodology of T-Shirt  

 
3.1.1 T-Shirt  (Buyer: Signet) 

 

 
 

Figure 1 : Time study of T-shirt 
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Table 1 Time study of T Shirt 

 
 
 

 

 

We collected the data from Liz 3 building of Liz Fashion Industry Limited. The line number was 

LC 103. The data was about time or capacity study of that line which is used to find out the initial 

balance percentages of the line. Here in the first column of the time study contains the serial 

number. The second column contains the card number of every operator. Again next row is about 

the name of the worker. After that, we can see the individual process name. We took five cycle 

times of each process. We did average and got average cycle time. Next portion is about the 

capacity of the worker. We calculated the capacity by 3600/ average cycle time. We found that 

óJoin side seamô process has lowest capacity (41). The output of the line will  be 41. The Line 

Balance ratio was 29%. We can calculate the LBR by 60*SMV*Bottleneck process man 

power*100/ Total Manpower*Bottleneck process average cycle time. 
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3.1.2 T-Shirt  (Buyer: Peak Performance) 

 
 
 

 

 

 

Figure 2 Time study of T-shirt 
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Table 2 Time study of T-shirt 

 
 

 

 

 

The Item was T-Shirt of Peak Performance Buyer. There were total 18 manpower worked for 

PPF. The SMV was 6.273 min. We took a time study for that line. After took the capacity of that 

line we saw that that lowest capacity of the line is 84 pcs. That means the line will give only 84 

pcs per hour. During took the time cycle of an operator, we faced a lot of difficulties. The main 

difficulties was the unnecessary motion of an operator. We took 5 time cycle for each process. 

Then we took the average of the time cycles. In this time study we found the lowest capacity 

average time was 43 sec. and that is why we made the capacity only 84 pcs. That was our 

bottleneck process. By that information we made the LBR%. The line balancing rate was 49% that 

was so low balance. The bottleneck process was neck ring make. The time cycle of the bottleneck 

process that means neck ring making process was 45, 43, 44, 41, 42 sec. The time should be less. 

We know the standard time for neck ring make is 10-15 sec. But the operator needed average 43 

sec. Except the bottleneck process, other operator did their work by their achievable capacity. 

Their capacity didnôt hampered in the line balance. So neck ring make process made the barricade 

for standard line balance. 
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3.1.3 T-Shirt  (Buyer: Signet) 

 
   
 

 
 

Figure 3 Time study of T-shirt 
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Table 3Time study of T-shirt 

 

 
 

 

 

This is another item we took the capacity. This is also a T-Shirt item. The buyer was Signet. The 

SMV was 11.397 min. We took the time study for this line. By the stopwatch we took the time for 

all the process. There were total 21 manpower for the total process. We took 21 time cycle for 21 

process. We took 5 time for each process. We just checked the capacity and the LBR% of the line 

through the time study. After took the time study we saw that the capacity of that line was 50 pcs 

per hour. The time cycle of that process was 72, 71, 70, 73, 71 sec. Average time was 72 sec. The 

process was side seam process. This was our bottleneck process for that line. We then made the 

line balancing rate for that line. The LBR% was 45% only. That was very low for the signet buyer 

line. 
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3.1.4 T-shirt  (Buyer: GS) 

 
 
 

 

 

Figure 4 Time Study of T-shirt 
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Table 4 Time Study of T-Shirt 

 
 

 

This time study for JM Fabrics Ltd. The buyer was GS. Item was T-Shirt. Total manpower 25 

person. We saw that total 25 manpower did the 16 processes. We took the time cycle for each 

process for each manpower. We found that the time cycle of the bottleneck process was 56, 73, 

66, 62, 62 sec. Average time was 64 sec. And the capacity of that line was 50 pcs per hour. The 

process was sleeve join. This process was done by three manpower. But three manpower could not 

fulfill  the line balancing capacity. They produced total 197 pcs per hour that was very less for the 

production. For that the daily efficiency was down. We calculated the line balancing rate for that 

line. The LBR% was 24% only. 
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3.1.5 Fem Dirt  T-Shirt  (Buyer: Peak Performance) 

 

 
 

 

 

Figure 5 Time study of Fem dirt T-shirt 
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Table 5 Time study of Fem dirt T shirt 

 
 

 

This time study was taken from the buyer of Peak Performance. The item was Fem Dirt T-shirt. 

We did the time study of the line LC 101. By analysis this report, we found the bottleneck. The 

bottleneck process was sleeve hemming .The bottleneck process capacity was 55. The second 

bottleneck process was attach reglan sleeve and the capacity was 72. The SMV of this item was 

8.195 and 21 man power was used in this item. Whenever we calculated the LBR we found that 

the LBR% was 32%. The LBR% is very low and there was a huge scope to develop this production 

line. 
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3.2 Methodology of Sewing vest 

 
3.2.1 Sewing Vest (Buyer: George UK) 

 

 

 

 
 

Figure 6 Time study of Sewing vest 
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Table 6  Time study of Sewing vest 

 
 

 

This capacity study data was taken from the line LC 101. We found that 18-man power was used 

in this process. We found first bottleneck, which was 124 pieces. The capacity of the line was 

124 pieces. We found that bottom hem process took more time. The cycle time of this process is 

32, 36, 34, 35, 36. The second bottleneck process was binding at neck. The cycle time of this 

second bottleneck process was 22, 23, 24, 22, 23. Here the maximum capacity of this line is 124 

and LBR% is 50%. If we solve this the capacity of the line will be increased. 
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3.3 Methodology of Long Pant 
 

3.3.1 Long Pant (Buyer: LIDL)  
 

 
 
 

Figure 7 Time study of Long pant 
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Table 7 Time study of long pant 

 
 

 

The item was short pant and we did the capacity study of that production line. By time study, we 

found the bottleneck which hampering the production flow of that line. We found that several 

helper is used in particular process. Two operator was used for avoiding bottleneck but still 

bottleneck was the common scenario of sewing floor. We found that lowest capacity was leg 

hemming process and that processôs average cycle time was 52 and capacity was 69. Again, we 

found that here 21 man power was used and whenever we calculate the Line Balancing Ratio we 

found that the ratio was 39%. If we work with this bottleneck, we sure that the capacity of the line 

will be more and weôll able to reduce the bottleneck. Here the item was long pant and itôs SMV 

was 7.276  
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3.4 Methodology of Girlôs Hipster 

 
3.4.1 Girlôs Hipster (Buyer: Handcraft)  

 
 

 
 

Figure 8  Time study of Girlôs hipster 
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The buyer was handcraft and the time study was taken from the line of LB 506. The item was 

Girlôs hipster. The SMV of this item was 1.65. By studying of this time study we find that join left 

side seam is the bottleneck process and capacity is 666. The LBR percentages is 91.6%. Here 17 

man power is used. We can increase the capacity and minimize the bottleneck 

 

 

Table 8 Time study of girlôs hipster 
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3.5 Methodology of Menôs Boxer 
 

3.5.1 Menôs Boxer (Buyer: GS) 
 

 
 

 
 

Figure 9 Time study of Menôs boxer 
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Table 9 Time study of Menôs boxer 

 
 

 

This time study for GS buyer. The item was Menôs boxer. SMV of the item was 6.35 min. There 

were 17 processes done by 21 manpower. We took the time study for the line. Around 5 time 

cycle we took for each process. Then we took the average time cycle and made the capacity of 

that line. We found that the capacity of the line was 47 pcs per hour that was so low capacity. 

The time cycles were the bottleneck process was 66, 67, 69, 70, 66 sec. Average time was 68 sec. 

We noticed some unnecessary motion used by the bottleneck process operator. That is why the 

hourly production hampered by only that process. Then we checked the line balancing rate of that 

line. The line balancing rate was only 26% for that line. 
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3.5.2 Menôs Boxer (Buyer: Next) 
 

 

 

Figure 10 Time study of Menôs boxer 


























































