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Abstract

Logistics warehouse layout problem in circulation is one of the issues the enterprise concerned;
storage as a logistics hub for transport links plays a role in the protection of stored products. Dur-
ing storage planning, in order to design a reasonable layout of warehouses, companies must con-
sider seasonal product, quantity demand characteristics and the treasury itself highly characteris-
tic and so on. Handling the number of products and their performance, will certainly affect the de-
sign of the warehouse place; at the same time, with seasonal variations, warehouse receipt must
not only be able to accommodate the capacity of the warehouse area and height for design, but al-
so consider that forklift and artificial operation need some work area, and it cannot affect normal
operation of the product by placeholder area.
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1. Introduction

In the field of logistics, the vendors need to provide goods; manufacturers and processors need to process prod-
ucts and distribution centers are for goods distribution. Goods will reach the final retail shops or consumers.
This process is called logistics. In the range of logistics, there must be a cycling of goods in the circulation
process. It is often that goods are not directly to reach the hands of consumers, or it is impossible in the process
of transportation without interruption all the time, which is bound to have built warehouses for storage. The spa-
tial layout’s design is very important and which parts it can put goods will directly or indirectly affect the effi-
ciency of commaodity circulation stream, or affect the receipt time of goods, and even influence the service level
of enterprise. Thus, it will affect the volatility of customer satisfaction. Therefore, it is very important to design
warehousing and distribution; warehousing and internal displaying should be strictly carried out according to
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certain rules. It means that which goods need to be placed near the receiving area, which goods require stacking
merchandise, companies should consider these issues as important factors. The field of logistics warehousing is
a transport hub of logistics; if the storage space cannot be planned well, it would certainly have trouble in re-
ceiving and shipping. Thus it must affect the efficiency of logistics and transport or increase logistics costs. Fi-
nally, it will result in a downturn of the economy. Therefore, studying of the storage warehouse layout is very
important in the field of logistics, such as the classification of warehousing, and the designing of goods.

2. Current Situation

Nowadays there are many scholars in the field of logistics warehouse layout in-depth study. Jiang and Feng
Dingzhong cents (2013) two scholars from a wide range of point of view, the use of Matlab mathematical pro-
gram run, calculate the warehouse layout most suitable angle for picking system to shorten the distance and time
issues to provide a reliable theoretical proof [1]. Zhu Jianghong (2011) scholar for warehouse layout problems,
from real-life examples of logistics park view, were the establishment of the index system, and ultimately the
use of fuzzy mathematical evaluation proved the feasibility of the program [2]. Yang Xuechun and Mao Xiao-
fang two scholars (2014) for the storage of the problems, from the layout, process design, placement of goods
warehouse in-depth study [3]. Xuan Ying and Chen (2013) for the Reserve for military supplies, the use of ma-
thematical models of genetic algorithms, reasonable conclusions [4]. Li Yumin and Zhang Li (2012) for the ra-
tional distribution of pharmaceutical warehouse, logistics analysis using SLP, obtained important design ware-
house layout [5]. Jiang Hua and Yang Maosheng (2008) for the external and internal environment of the ware-
house, a comprehensive factor analysis, the rational distribution warehouse design [6]. According to many
scholars research, we can know that is the importance of warehouse people can not be ignored. Warehousing lo-
gistics of agricultural products, aquatic products and other material storage and transportation, if can’t good de-
sign, will bring items lost in the process of storage and transportation quality to drop, employees in the ware-
house work efficiency could be greatly reduced. The purpose of this article and the above the breakthrough point
is different, in this paper, the main innovation point is based on the size of the storage area, storage area compu-
tation formula, on the basis of the original study, joined the turnover of goods and factor analysis, make the cal-
culation formula of storage area is more appropriate, and scholars differ from the point of view of the types of
goods.

3. Warehouse Layout Considerations Analysis

Traditional companies often choose the storage layout PQRST layout analysis and research methods, PQRST
method is the enterprise often select method, the method for design warehouse space, is in the enterprise, on the
basis of the original data after large amounts of data statistics, a detailed classification and combination, for ex-
ample, the demand for goods and goods handling times are combined to illustrate the location of the goods, etc.,
the factors considered in this method is not very comprehensive, PQRST method of storage of goods only from
itself, just consider the number of moving goods demand, goods, the flow of goods, etc., this approach ignores
the effective use of storage area of the warehouse, without the storage height and other factors into account and
other channels, often for minor changes to the role of the warehouse. Therefore, this article from the storage area
of this factor of view, the cargo area to classify optimization, taking into account the effective height of the
Treasury, the effective channel, tray and shelf usage, etc., factors to consider more comprehensive, so that the
internal layout of the warehouse more reasonable.

3.1. Auxiliary Facilities Planning Area

Storage area generally can be divided into two parts, one is the cargo storage area, area of this part is to meet
footprint of goods, while the other part is that every business needs some fixing placeholder, for example: re-
ceiving areas for where to take delivery, delivery area, the place used to send goods, scan area, companies in
order to record incoming and outgoing goods timely information system to facilitate the subsequent search, the
scan area will be set up to facilitate the company’s management. Set placeholder cargo area is also essential,
because shipping and receiving, the company’s personnel can not be placed directly on a shelf or storage loca-
tion to the goods, because a large amount of goods, only the first set of goods stored in the zone, and then
another part of the staff to go sorting goods. Work area where employees are managers doing things, often can
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not be ignored placeholder, such as supervision and management system, must have a fixed office space. Men-
tioned above it is essential for enterprise storage in the auxiliary facilities.

For auxiliary facilities in warehousing arrangement, under normal circumstances, we follow the process from
starting, such as a business process after the storage of goods to be timely scan goods scanned are placed into the
storage area for storage, storage after the classification of goods to be placed into their respective positions,
waiting for demand comes after the timely collection of goods ready to ship cargo scanning. Under this process,
the area of design aids in the process tend to be close to the department or footprint together to facilitate the
management and shipping and receiving. For these regions, companies must be in the process of designing the
warehouse, the shipping and receiving area, storage area, working out of such advance planning, so there is a
macro to control, according to pre-planned area, the transceiver cargo area reasonable set according to the shape
of warehousing. After the whole enterprise should be classified storage area, divided into equal units of the cell,
and the cell area is clear how much, according to a work area required number of cells can be designed to meet
their place.

3.2. Storage Area of Planning

In this paper, the above content is analyzed and summarized for auxiliary facilities in an area designed for the
storage area of the goods, we often have to consider that the goods stacked way, because, if the goods are di-
rectly stacked on the spatial pattern of the Treasury, then enterprises only consider this product can be placed per
unit area and commodity height and maximum load capacity of goods. If the goods pallet storage is required,
then you need to consider how much a commodity tray to store a number of cargo storage tray can be factors in
addition to the shelf area is to be considered. In addition, we have to consider whether you can put convergence
between different goods, which requires an order of relevance systematic analysis, the correlation between the
cargo and the cargo of a group of products is very high, you can consider whether put together, play a role in
connecting and convenient shipping of goods.

For an area of storage, companies often have to calculate the storage area, for the same unit of the good, the
size of the storage area and is often related to the annual purchase amount of goods, and is proportional to the
relationship because of the size of the purchase amount determines the warehouse area size. In addition, the size
and store the number of days the storage area of the product also has a relationship for a commodity, the logis-
tics distribution process, if the number of days in a warehouse to store more, it will affect other goods into the
warehouse storage area, turnover tends Days determine the degree of flexibility of the warehouse. At the same
time, storage area and also the employees working hours usage per unit area and a storage area of the
load-bearing capacity is related to and is inversely proportional relationship. After design and analysis, will be
transformed storage area is calculated as follows:

_ AM =T
To*q*W =P

Meaning the formula is as follows:

S: Requirements of storage area was the area (m?);

M: Each quarter the amount of goods into the library (t);

T: The average number of days to store merchandise;

q: Average effective carrying capacity storage area (t/m?);

W: effective storage area utilization coefficient;

To: Workers working days a year;

P: the average annual turnover of goods.

We can analyze the results that the number of goods are into the library stored in the warehouse a few days of
each quarter, and are proportional to the storage area of the inevitable relationship between the goods placed in
the warehouse longer, it will inevitably take a lot of cargo storage area the same each quarter for the same com-
modities greater the amount of the purchase, will inevitably increase the storage area. In addition, for the carry-
ing capacity of the warehouse unit, if the unit area can withstand the weight of large quantities of goods, you can
put more goods cargo at the same height, so that the storage area occupied by smaller. Employee time also af-
fects the enterprise storage area, employee long time, high efficiency and speed will make shipping and receiv-
ing goods faster, can largely meet the business running time and customer satisfaction services. The average
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turnover rate of goods determines the goods in cargo on time spent, the higher the turnover rate, the faster turn-
over of goods in the cargo space on the residence time is shortened, it will stay out of storage to another product
area.

3.3. Treasury Planning Height

In theory, the height of the Treasury is the higher the better, however, since the load carrying capacity per unit
area, often can not be unlimited increase also have to consider the optimal distance shelf height, the height of the
Treasury issues. In general, the height of the Treasury to be designed in two ways. The first is the optimum
height of the cargo, that is, without considering the height of the warehouse, the goods can be placed at the
highest level and maximum distance, in addition, is the maximum distance from the Treasury, to set aside part of
the distance to the Treasury Internal space staff check, sometimes in order to protect the product quality prob-
lems, but also to the warehouse environment supervision and commissioning, it is bound to installation of air
conditioning appliances category, so the Treasury is bound to consider the height of the presence and influence
of these factors.

But in real life, we inevitably have to consider the reservation forklift operation or manual operation. If the
business is a way to take manual jobs in the design process, we must consider the workers put goods or pickup
time whether there is sufficient channel area can be placed ladders and other tools, if the area is very small, high
enough, it can not be easily taken out goods, affecting the quality of work of employees. If the business takes the
job way forklift truck must be to allow sufficient space and access to meet the normal operation efficiency of the
truck, we must also consider the effective height and the height of the truck can not conflict with the goods,
must design Treasury reasonable height for easy handling and delivery of goods pickup truck.

4. Summary

The good or fall of logistics in the field of warehouse planning and inventory analysis will inevitably affect the
enterprise operation efficiency and quality in the process of the flow of goods in the logistics. Enterprises also
start from accepting the goods orders with PQRST method in the layout of the warehouse. They are able to pre-
dict the future demand according to the original data and design the suitable warehouse. There will be a big risk
and an uncertain result of this method, because sometimes there are many seasonal goods and it will exist some
random effects. So according to this method, to design the warehouse layout is not reasonable. According to the
effective areas of warehouse and classification of the area for standardization, enterprises accept the goods or-
ders and need to calculate the goods per unit area. Enterprises should choose the display shelves, forklift truck or
other tools instead of artificial operation to reduce the working intensity and improve work efficiency.
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