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Abstract

PT. Kilang Padi Mutiara Refinery is a company engaged in rice production that produces rice, groats, and bran. The main product of this
factory is rice. It can be seen in storage warehouse activities that they still experience problems with poor product placement due to ir-
regular distances between placement and delivery areas caused by the preparation of products that are not based on inventory so that the
products in the warehouse become narrower and seem messy, this triggers the accumulation of excess products. to damage the finished
product packaging. Based on the existing problems, in this study, planning for layout improvements using the shared storage method was
carried out to increase the effectiveness of the distance between doors to the storage area and better product placement. the steps of re-
planning using the shared storage method begin by knowing the warehouse area, warehouse capacity, and other warehouse data, as well
as collecting data by determining space requirements, determining space allowances, and the distance of the entrance to the storage area.
From the data processing, the distance becomes more regular and can be known every distance. Based on the comparison of the initial
layout and the proposal, it is known that the distance in the initial layout is 719.56 meters, while for the proposed layout using the shared
storage method, the results are 593.33 meters with 13 product areas, with this loading and unloading activities become better and more
effective.

Keywords: Allowance, Inventory, Shared Storage, Warehouse Layout.

1. Introduction

The development of the industrial world, which is increasing rapidly and followed by increasingly advanced technological developments,
not only makes the manufacturing industry develop well but can also cause several problems. One of the problems we often find in the
manufacturing industry is the problem of warehouse layout, especially for finished products [1] [2] [3]. The warehouse is a place for
storing goods, raw materials, materials to be processed, to finished products to be distributed. Storage plays an essential role in the manu-
facturing industry. Many finished products are damaged due to the poor location and layout of the warehouse [4] [5]. This causes the
need for a warehouse with a sound storage system for the quality and quantity of a product that will be stored in the warehouse [6] [7].
PT. Kilang Padi Mutiara Refinery is a rice-producing company located in Samudra District, Kab. North Aceh. PT. Kilang Padi Mutiara
refinery has three production lines, namely rice, groats, and bran, and has one finished product storage warehouse with an area of 28 x 21
m2 with a door of 1.95 m2 [8] [9].

From the observations made for the placement of finished products PT. Kilang Padi Mutiara refineries such as rice, bran, and groats in
the storage warehouse are still not neatly arranged due to the arrangement is not based on a good inventory, so the products in the ware-
house do not match the type and size, which results in the warehouse being narrower and seems messy, this also triggers the occurrence
of product buildup due to narrow storage locations causing damage to the finished product packaging which often falls due to excessive
accumulation [10] [11].

Another problem factor is the material handling distance becomes longer and takes quite a long time. This is based on a messy product
arrangement where the products that go out more often should be close to the entrance and exit, besides that there are obstacles in the
road or aisle that are used as material handling roads, causing the operator to first move the product that is blocking the road and then
return to the road. material handling to pick up the desired product [12] [13].

Based on the results of observations and measurements, the material handling mileage in the initial layout is 719.56 m, while the material
handling mileage in the proposed layout is 593.33 m where with the proposed layout, it can be seen that the distance comparison is quite
significant so that the results For these calculations, it is necessary to plan the layout of the proposal using the shared storage method [14]
[15].
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This underlies the need to evaluate the layout of the finished product warehouse at PT. Kilang Padi Mutiara refinery redesigns the ware-
house layout to be more organized and tidy through the shared storage method using the FIFO (First In, First Out) principle, where goods
sent more often are placed close to the main door in and out of the warehouse [16] [17] [18].

Based on the problem description, research will be carried out for the proposed improvement of the finished product warehouse layout
with the title "Warehouse Layout Planning Using the Shared Storage Method at PT. Kilang Padi Mutiara [4] [19] [20] [21].

2. Literature Review

2.1 Definition of Layout

Layout or layout is a facility design, forming one or more concepts, analyzing and reviewing, and realizing a network system for goods
and services. The design is described as a floor layout design, which is an arrangement of facilities such as (land and buildings) to max-
imize the relationship between officers and implementers as well as the flow of information and the flow of goods, as well as the proce-
dures used to achieve business and company goals safely and effectively economical [22].

The layout notion seen from the production system is the arrangement of production facilities to achieve production efficiency. A good
layout can really help companies determine the need for space and the efficient and practical use of space [23].

2.2 Definition of Warehouse

The warehouse is a facility that functions as a place to store a product or goods, both produce results and raw materials or other types of
goods where the goods or products will be stored in the warehouse before the distribution of goods or until the request is fulfilled for
distribution or delivery of goods to consumers.

A warehouse is a place used to store goods, raw materials that will be processed later to become finished materials or finished goods that
are ready to be marketed. While warehousing is a process of suitable activities for storing goods, receiving goods, recording goods, se-
lecting and sorting, and sending goods. While the purpose of the storage is to manage goods so that no damage occurs when storage is
carried out in the warehouse before the goods are distributed and reach consumers, before storing goods in the warehouse some things
need to be considered when storing in the warehouse as follows, namely as follows:

a. Estimating space requirements and using the entire area of the room as much as possible.
b. Make the most of the tools.

C. Maximization of road access to all storage areas.

d. Maximization of protection for all stored goods.

2.3 Warehouse Storage Method

There are four methods of setting the location of storage of goods, namely:

1. Dedicated storage method
This method is often referred to as fixed storage because the location of the goods to be stored has been determined. The amount of
space to store must be sufficient and by the maximum storage space requirements of the product. Space requirement is a calculation
to determine the storage location of certain products. This formula aims to ensure that there is only one product placed on a ware-
house shelf storage location. The following is a formula that can be used to calculate the space requirement.

. Monthly Product Storage Requirement
Storage area requirement = - - 1)
Monthiy Storage Capacity

2. Randomized storage methods.
This method is often referred to as floating lot storage, which is storage that may change locations or areas at a particular time. Goods
must pay attention to the closest distance to the storage area using the FIFO (First In, First Out) system.

3. Class-based dedicated storage method
This method is a combination of randomized storage and dedicated storage methods. With this method, the product is divided into
several classes based on the ratio of throughput (T) and storage ratio (S). This method creates location rules which will later be used
to design to be more flexible by dividing the storage location into several parts. Each place can be filled randomly with the type and
size of goods that have been selected.

4. Shared storage method
The Warehouse Head or warehouse manager uses various types of dedicated storage methods as a solution to reduce storage space
requirements. Different products but suitable storage space, even if one product occupies one place when the slot is filled. This type
of storage is also known as shared storage. This method has a difference, the shared storage method is more suitable for use with var-
ious types of products and relatively continuous demand. To reduce storage space in dedicated storage, warehouse managers use sev-
eral types of dedicated storage to place the final product, which is arranged to be more careful. Especially at different times but using
the exact same storage space, even though the final product occupies the slot only once. In shared storage considerations, if the pal-
lets that arrive are about a hundred pallets in large quantities, "fast circulation of goods moves" from the product to be stored.

2.4 Material Transfer

Materials are moved manually or using automated methods, materials can be moved more than once. Materials can be placed in a fixed
or random area. If there are two workstations, namely stations A and B, with coordinate points (x, y) and (a, b), then to calculate the dis-
tance between the two midpoints at B, several methods can be used, namely as follows:
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1. Rectilinear Distance

Calculation of distance by measuring the length of the path with a perpendicular line. An example is a material moving along an aisle
or aisle in a warehouse.
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2. Euclidean Distance

Measurement Fixed distance is measured by the length of a straight line path between two points. The Euclidean distance can be de-
scribed by a straight conveyor cutting two workstations.
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3. Squared Euclidean Distance
With this method the measurement of distance is also measured based on the actual length of the path that passes between two points.
For example, in a guided vehicle system, the vehicle on its journey must follow the directions that have been determined on the con-
trolled track network. Therefore, the flow path distance can be longer than that of rectilinear or Euclidean.

dij = (x-a)2 + (y-b)? Q)

2.5 Types of Warehouse Layout

According to Apple (1990), in determining the layout of the warehouse in addition to the size of the room, the cargo capacity area of the

warehouse must also be determined by arranging the layout of the goods stored. Warehouses with messy storage areas are certainly less

effective and efficient and don't look neat. There is a part that really needs to be considered carefully, namely the type of material that

will be stored later in order to know the process of movement of the product, including the following:

1. Fast moving, is goods with fast circulation.

2. Slow-moving, is an item with slow circulation.

Based on the flow and entry and exit of goods, several forms of layout can be applied in the warehouse, namely:

1. Simple straight-line current
By using a simple straight-line flow layout, the flow of goods will look straight, and the process of entering and leaving the product
is not hindered by aisles or aisles and bulkheads so the process is relatively better and faster. The location of the goods storage area is
distinguished between fast-moving and slow-moving goods. Goods with fast circulation will be stored near the exit and vice versa, if
the goods are slow, will be placed near the entrance. A simple straight-line current is like the following picture:
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Fig 1: Straight Line Flow Layout
Source: Binus Library
2. Layout “U”
It is a process of entering and leaving an item through the hallway so that the taking and storing of goods is relatively longer. The
warehouse layout with "U" flow can be seen as shown below
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Fig 2: Flow Layout “U”
Source: Binus Library



International Journal of Engineering, Science & Information Technology, 2 (4), 2022, pp. 30-38 33

3. Layout “L”
It is an L-shaped flow where the goods will go through the process of entering and leaving through the aisle but not experiencing too
many winding currents due to the aisle or aisle so as to facilitate the retrieval and storage process and make the process relatively fast.
The warehouse layout with flow “L” can be seen as follows:
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Fig 3: Flow Layout “L”
Source: Binus Library

3. Method

3.1 Stages of Research Implementation

This research was conducted at PT. Kilang Padi Mutiara, which is located in Samudra District, Kab. North Aceh. The overall time of
research was carried out starting from April 2022 to September 2022. In this study, the research object is the warehouse where the
finished product is stored at PT. Kilang Padi Mutiara.

3.2 Data Collection Techniques
Based on its nature, this research is classified as descriptive research, which seeks to explain problem-solving to an existing problem
systematically and factually and data. So this research includes collecting, presenting, and processing data and problem-solving analysis.
In this study, the author uses two types of data as research material, namely primary data and secondary data.
1. Primary Data
Is data obtained directly from the object of research? The primary data needed for this research are product number data, product de-
mand data, warehouse floor area data, product type data, material handling type, displacement distance, the process of taking goods
in the warehouse, and the layout of goods in the warehouse.
2. Secondary data
Secondary data is data obtained by studying literature related to research and company documents. The secondary data needed in this
research is the incoming and outgoing data of products in the warehouse in 2021.

3.3 Data Processing

Design for improved warehouse layout with shared storage for three alternative proposals. Space requirements for the proposed finished
product warehouse, Product placement (assignments), Throughput (T) and stack (S) (T/S) calculations, Travel distance calculation be-
tween each storage stack, and 1/O points Results and Discussion.

3.4 Processing Diagram

5 Literature Review
‘ Identification of Problems ‘
Research Purposes Data Collection  |-#—
Data Processing

‘ Determination of the Settlement Method ‘
‘Determinatior\ of the Number of Product Requests‘
‘ Determination of Product Request Frequency ‘
‘ Determination of Product Order Frequency ‘

Determination of Space Requirements and Floor

Area
‘ Proposed Warehouse Design ‘

‘ Conclusions and Recommendations ‘

Fig 4: Processing Diagram
Source: Processing Data
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4. Result and Discussion

4.1 Determining the Average Number of Product Requests per Month
To obtain the average number of requests for each product per month is by the formula:

I Product demand per month

Product demand per month =

&
Table 1: Recapitulation of Average Number of Requests per Month

Number of Product Average Number of
No Product Type Requests Monthly Requegts Per Month
1 Special Ramos Rice 5 KG 3050 508
2 Balam Nail Rice 5 KG 2797 466
3 White IR Rice 5 KG 3496 582
4 Rice HSC 5 KG 1141 190
5 Special Ramos Rice 10 KG 1564 260
6 Balam Nail Rice 10 KG 1181 196
7 White IR Rice 10 KG 1487 247
8 Rice HSC 10 KG 2048 341
9 Local Rice SG 30 KG 1747 291
10 Rice IR SG 25 KG 994 165
11 Rice SG 10 KG 2226 371
12 Bran 30 KG 1391 231
13 Coarse Groats 25 KG 707 117

Total 23829 3965

Source: Data Processing

4.2. Average Ordering Frequency of Each Type of Product Per Month
Viewed from Table 1, it can be determined how many orders for each product in one month. Then the average frequency of requests per
month is determined, which can be seen in table 2 below:

Table 2: Frequency of Number of Requests Per Month

Product Frequency Number of Requests Per month Average
Des Jan Feb Mar  Apr Mei
Special Ramos Rice 5 KG 2 4 2 2 4 2 2
Balam Nail Rice 5 KG 2 2 3 2 3 4 2
White IR Rice 5 KG 3 2 5 2 2 4 2
Rice HSC 5 KG 1 1 1 2 1 2 1
Special Ramos Rice 10 KG 2 1 2 2 2 2 2
Balam Nail Rice 10 KG 2 2 2 1 2 1 2
White IR Rice 10 KG 1 1 2 2 1 1 1
Rice HSC 10 KG 3 1 1 1 1 1 1
Local Rice SG 30 KG 1 1 1 2 2 1 1
Rice IR SG 25 KG 1 1 1 3 1 1 1
Rice SG 10 KG 1 4 1 1 1 2 1
Bran 30 KG 2 4 2 1 3 2 2
Coarse Groats 25 KG 1 2 1 1 1 2 1

Source: Data Processing

4.3. Number of Products Per Order Each Type of Product Per Month
By knowing the average frequency of requests per month it can be determined the number of products per order for each product. It can
be seen in table 3 below:
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Table 3: Number of Requests Per Order

Amount of Request
Average Number of Requests Per
No Product D Frequency Per .
emand Per Month Month (2) Order (1:2)
(Product) (1)
1 Special Ramos Rice 5 KG 508 2 254
2 Balam Nail Rice 5 KG 466 2 233
3 White IR Rice 5 KG 582 2 291
4 Rice HSC 5 KG 190 1 190
5 Special Ramos Rice 10 KG 260 2 130
6 Balam Nail Rice 10 KG 196 2 98
7 White IR Rice 10 KG 247 1 247
8 Rice HSC 10 KG 341 1 341
9 Local Rice SG 30 KG 291 1 291
10 Rice IR SG 25 KG 165 1 165
11  Rice SG 10 KG 371 1 371
12 Bran 30 KG 231 2 115
13 Coarse Groats 25 KG 117 1 117
Total 3965

Source: Data Processing

4.4. Laying Storage Area

After knowing the space requirements will be able to determine the number of areas that can be obtained. The area of the warehouse is 28

m x 21 m =588 m2.

Then it can be arranged in such a way that the placement of the storage area in the warehouse is based on space requirements data

(warehouse width and storage area). The location of the area can be seen in the following figure 5:
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Fig 5: Initial Warehouse Layout
Source: PT. Kilang Padi Mutiara

In the shared storage method, filling the storage area is done by sorting the products sent faster to those closest to the entrance and exit.

To make it easier to place, coding is done. The determination of the area from closest to farthest can be seen in table 4 as follows:
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Table 4: Coding and Distance Between Doors to Storage Area

Area Area Code Distance (m)
Special Ramos Rice 5 KG Al Al 12,5
Balam Nail Rice 5 KG A2,A2 16,6
White IR Rice 5 KG A3,A3 175
Rice HSC 5 KG A4,A4 17,56
Special Ramos Rice 10 KG Bl 19,1
Balam Nail Rice 10 KG B3 19,5
White IR Rice 10 KG B3 20,59
Rice HSC 10 KG B4 21,66
Local Rice SG 30 KG B5 23,41
Rice IR SG 25 KG Cl 2341
Rice SG 10 KG C2 2341
Bran 30 KG D1 39,00
Coarse Groats 25 KG D2 39,00

Source: Data Processing

After laying the area, measuring the distance, and coding based on the closest distance to the door, the proposed warehouse layout has
been completed.
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Fig 6: Proposed Warehouse Layout
Source: PT. Kilang Padi Mutiara
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4.5 Average Monthly Material Handling Mileage Using Previous Warehouse Layout
Mileage on material handling can be obtained by calculating the distance traveled during delivery multiplied by two, the calculation of
the material handling mileage can be seen in table 5 as follows:

Table 5: Average Material Handling Mileage Initial Layout

No Product Mileage During Delivery Total Mileage
1 Special Ramos Rice 5 KG 22,81 45,62
2 Balam Nail Rice 5 KG 28,66 57,32
3 White IR Rice 5 KG 28,66 57,32
4 Rice HSC 5 KG 28,66 57,32
5 Special Ramos Rice 10 KG 25,84 51,68
6 Balam Nail Rice 10 KG 21,58 43,16
7 White IR Rice 10 KG 22,75 45,05
8 Rice HSC 10 KG 26,91 53,82
9 Local Rice SG 30 KG 24,35 48,7
10 Rice IR SG 25 KG 44,25 88,05
11  Rice SG 10 KG 24,75 49,05
12 Bran 30 KG 17,75 35,05
13 Coarse Groats 25 KG 44,25 88,05
Total 719,56

Source: Data Processing

4.6 Average Monthly Material Handling Mileage Using Proposed Warehouse Layout

Based on the procedures and layouts in the previous warehouse layout to determine the distance to the material handling layout of the
proposed warehouse layout, the same calculation is carried out using the rectilinear distance method. Calculation of material handling
mileage in the proposed warehouse layout can be seen in table 6 as follows:

Table 6: Average Material Handling Mileage Proposed Layout

No Product Mileage During Delivery Total Mileage
1 Special Ramos Rice 5 KG 16,03 32,06
2 Balam Nail Rice 5 KG 19,87 39,87
3 White IR Rice 5 KG 22,93 45,86
4 Rice HSC 5 KG 25,73 51,46
5 Special Ramos Rice 10 KG 17,07 34,14
7 Balam Nail Rice 10 KG 18,03 36,06
7 White IR Rice 10 KG 18,03 36,06
8 Rice HSC 10 KG 25,28 50,56
9 Local Rice SG 30 KG 28,83 57,66
10 Rice IR SG 25 KG 23,04 46,08
11 Rice SG 10 KG 27,82 55,64
12 Bran 30 KG 24,21 48,42
13 Coarse Groats 25 KG 27,39 54,78

Total 593,33

Source: Data Processing

4.7 Comparison of the proposed warehouse layout with the previous warehouse layout

1.

The average material handling distance per month for the initial warehouse layout is 719.56 m; after calculating and placing it ac-
cording to the shared storage method using the first in, first out principle, better results are obtained for material handling mileage.
for the proposed warehouse layout of 593.33 m.

By setting the proposed warehouse layout, it will be easier to place the product due to the placement of one product in one area.
Analysis of the results on the layout of the proposed product placement shows better than the previous placement method. This can
be seen from the effectiveness of the distance between the doors to the storage area, namely from the product placement process sys-
tem where the products stored in each area are organized so that when the loading and unloading process no longer results in queues
during product storage or delivery.

5. Conclusion

1.

Determining the layout in the warehouse so that product transportation is easier and more efficient can be done using the shared stor-
age method, which starts by calculating the product demand where the results obtained will determine which products are placed near
the entrance and exit area in accordance with a shared storage method that uses the first in first out principle, in this case the demand
for rice products with a size of 5 kg becomes the product with the highest demand or the product with the most frequent delivery ac-
tivities, then based on the first in first out principle, rice products are placed in the area close to the entrance and exit, then the ware-
house layout in the product area with a size of 10 kg based on the calculation of rice products with a size of 10 kg has moderate activ-
ity and demand is not too high or low so this product area is placed in the middle area but still close to the entrance to the warehouse,



38

International Journal of Engineering, Science & Information Technology, 2 (4), 2022, pp. 30-38

for the p . area IR SG 25 kg rice products, 30 kg bran and 25 kg groats are placed at the end area of the warehouse layout because the
activities are not too high but they are still given road or aisle access that can be passed by material handling for easy product retriev-
al.

Mileage on material handling can be obtained by calculating the mileage during delivery starting from the material handling location
traversed by the entrance and exit to the product area to be transported and sent then, the total mileage is obtained by multiplying the
previous distance by two. warehouse layout PT. Kilang Padi Mutiara refinery obtained material handling distance in the initial layout
of 719.56 meters after rearranging the product area in the warehouse layout of PT. Kilang Padi Mutiara refinery resulted in a material
handling mileage of 593.33, this indicates that there is a distance reduction in the proposed layout which can help regulate the prod-
uct area so that the distance traveled is not too far and can reduce operational costs and be more efficient.
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