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INTRODUCTION

In the vast network of cement logistics, depots serve as critical nodes that ensure the smooth movement of cement from factories to the final point of
consumption. Depot operations are often taken for granted, yet they hold the key to maintaining product quality, timely dispatches, and regulatory
compliance. Among the various elements that influence depot efficiency, storage limitations and stack management remain two of the most pressing
challenges. These challenges are further amplified when depot managers are forced to balance high stock inflows with limited space and minimal
automation. The efficiency of stack management not only affects physical movement and delivery timelines but also impacts the condition of the
cement itself. According to the Bureau of Indian Standards (IS 4082:1996), cement bags must not be stacked more than 10 bags high, and at least 600
mm of clearance from the wall must be maintained. Despite these clear guidelines, depot operations across India often face violations due to space
constraints and operational pressures. This article explores these challenges in detail, analyses their root causes, assesses the implications, and offers

practical solutions for improvement.

BACKGROUND

A cement depot typically acts as a holding area for cement bags before dispatch to distributors, retailers, or construction sites. The storage volume of a
standard depot ranges between 1,000 to 2,000 metric tonnes, with the cement packed in 50 kg bags. These depots are either owned by cement
manufacturers or operated through a channel partner or third-party logistics provider. The physical layout, stack management, and compliance
with standards vary significantly across depots. The IS 4082:1996 recommends a maximum stacking height of 10 bags, which translates to about
1.7 meters. The recommendation is

designed to minimize compaction at the base, reduce the risk of stack collapse, and ensure safer manual handling. The guideline also mandates a 600
mm (2 feet) clearance from the wall, adequate ventilation, and storage in dry, leak-proof conditions. Unfortunately, in many real-world settings, depot
managers are pressured to store more inventory than the available space allows. This leads to overstacking, reduced aisle space, compromised safety,
and difficulty in maintaining FIFO (First-In-First-Out) stock rotation.

BUREAU OF INDIAN STANDARDS

Quality control is a foundational pillar for any business that aims to maintain product consistency, safety, and performance. It serves as the benchmark
against which products, services, and processes are measured. Effective quality control ensures that operations function smoothly and outputs meet
minimum performance standards. In India, regulatory oversight in this area is largely provided by the Bureau of Indian Standards (BIS). BIS plays a
crucial role in developing and enforcing quality and safety norms across all industrial and commercial sectors.

The Bureau of Indian Standards is India’s national standards body, entrusted with formulating technical standards and ensuring their compliance. For the
construction sector, BIS provides specific recommendations on the proper storage of construction materials such as cement, which is highly susceptible
to environmental degradation. Adhering to BIS guidelines helps maintain the strength and usability of cement and contributes to long-term structural
safety in buildings and infrastructure.

As per BIS, cement must be stacked only in bags and should not be stored in loose forms on the floor. Loose cement not only absorbs moisture more
quickly but is also more prone to loss due to spillage and contamination. Bagged storage enables easier handling, tracking, and adherence to stacking
guidelines. A clear space of at least 600 mm must be maintained between the stacks and the exterior walls. This spacing promotes air circulation around
the cement stacks and reduces the risk of condensation on walls seeping into the bags. It also facilitates visual inspection and pest control where
necessary.

As per BIS recommendations, the stack height must not exceed 7 bags. This height allows for safe stacking without excessive pressure on the lower
bags, which can cause hardening and caking. Overstacking can lead to cement compaction, making it difficult to use or leading to potential waste.
Additionally, the total number of bags in a single stack should not exceed 10,


http://www.ijrpr.com/

International Journal of Research Publication and Reviews, Vol (6), Issue (7), July (2025), Page — 5898-5900 5899

laid in a header and stretcher fashion. This method of stacking improves stability by interlocking the bags, preventing them from shifting or falling,
especially during manual handling or minor vibrations in the structure. Different types of cement, such as OPC, PPC, or white cement, should be stored
separately. Mixing them during storage can lead to confusion during usage and may compromise structural strength if the wrong cement type is used in
a specific application.

To maintain the quality of cement and ensure the oldest stock is used first, the First-In-First-Out (FIFO) principle must be strictly
followed. This requires that the bags received first at the site or depot be placed at the front of the stack and used before the newly arrived stock.
Implementing FIFO prevents cement from becoming old or hard, which would render it unusable.

PROBLEM IDENTIFICATION

The most frequent problem observed is overstacking of cement bags beyond the BIS limit of

10. In an effort to store maximum inventory, some depots stack up to 12—15 bags high, significantly exceeding the recommended height. This
overstacking leads to the deformation or hardening of the bottom-layer bags, which can result in product rejection or quality complaints at the customer
end. Another recurring issue is the congestion of storage space, which restricts the free movement of labourers and equipment and makes it hard to
follow safety protocols. When walls are used to support stacks without maintaining the BIS-mandated gap, moisture seeps in during
monsoons, leading to damaged cement. Moreover, due to tight stacking and the absence of digital tools, FIFO practices are not effectively followed,
causing older bags to remain in the depot longer than advisable. Many depots also lack defined pathways or zonal markings, leading to random
placement of bags, which further hampers organization and tracking.

DETAILED ANALYSIS

Overstacking is not only a violation of BIS guidelines but also a major contributor to operational inefficiency. When bags are stacked beyond 10 high,
the bottom bags bear excessive weight, leading to compaction and potential hardening of the cement. This results in customer returns and lowers the
usable stock in the depot. Additionally, high stacks can be unstable, especially if the flooring is uneven or if they are constructed hastily by untrained
labourers. These unstable stacks pose a serious risk of collapse, which can cause injury and

disrupt dispatch operations. Another factor compounding the issue is inefficient depot layout design. Many depots do not allocate dedicated buffer
zones, do not maintain proper aisle widths, and fail to utilize vertical or modular racking options. These design flaws result in poor space utilization and
reduce the depot's effective capacity. Furthermore, environmental exposure is a silent destroyer of cement stock. Poor roofing, open walls, or leaks
allow moisture to reach the bags, especially those stored along the walls. In high-humidity seasons, even minimal dampness can harden cement bags,
making them unsellable. The issue is worsened by the fact that many depots lack material handling equipment. As a result, manual stacking and
retrieval become the norm. Labourers often place new bags on top of older ones without considering FIFO logic, and the absence of digital tracking
makes it nearly impossible for depot managers to identify aging inventory in real-time.

ROOT CAUSE ANALYSIS

The core reason behind these persistent issues is the inadequacy of depot infrastructure. Most depots operate in legacy buildings or leased sheds that are
not designed for high-volume storage. They often have low ceilings, no ventilation, and poor drainage, making them ill-equipped to handle
cement storage according to BIS standards. A second root cause is operational pressure from central planning teams who, in a bid to meet market
demand, mandate higher inventory targets without considering the storage limitations of the depot. Depot managers are left with no option but to
violate stack norms to accommodate stock. A third reason is the lack of awareness or enforcement of BIS stacking guidelines. In many cases, both
managers and labourers are unaware of the 10-bag limit and continue stacking based on habit or convenience. The absence of routine audits or penalties
encourages this complacency. Labour skill gaps also contribute significantly to poor stack management. Without proper training, workers build uneven
stacks, fail to maintain wall gaps, and disregard safety precautions. Finally, the limited adoption of technology in inventory and stack management
prevents depot managers from having real-time visibility of stock age, movement, or stack safety parameters.

IMPLICATIONS

The consequences of ignoring storage and stack management issues are both short-term and long-term. Firstly, stock damage leads to direct financial
loss. Damaged or hardened cement bags are either returned or written off, which adds to the depot’s operational cost. Over time, this also erodes the
trust of dealers and retailers who expect quality assurance from the company. Secondly, worker safety is compromised. Stack collapses, injuries during
manual handling, and difficult working conditions can lead to demotivation, absenteeism, or even legal action in case of serious incidents. These safety
risks also have reputational consequences and may reflect poorly during internal or third-party audits. Thirdly, dispatch delays are inevitable when
stacks are poorly arranged. Workers waste time trying to retrieve older bags or maneuver through tight spaces, which slows down vehicle turnaround
and affects supply chain responsiveness. Finally, non-compliance with BIS guidelines can result in poor audit scores, compliance warnings, or insurance
claim rejections. In the long term, if these problems are not addressed, they can compromise the company’s ability to scale its distribution operations
effectively.
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RECOMMENDATIONS

The first and most urgent step is to enforce BIS stacking norms strictly. The 10-bag height limit should be a mandatory safety requirement across all
depots, and regular audits must be conducted to verify compliance. Depot supervisors should be trained to measure and monitor stack heights daily, and
any deviation should be recorded and rectified immediately. The second recommendation is to optimize depot layout design using warehouse planning
tools. Dedicated receiving, stacking, and dispatch zones should be demarcated clearly. Adequate aisle width must be maintained for both manual and
mechanized movement. If the depot has sufficient vertical clearance, modular or vertical racking systems can be installed to maximize space without
violating stack height norms. Infrastructure upgrades are equally important. Companies should invest in covered sheds with reinforced roofing, sealed
concrete flooring, and efficient drainage systems. Wall protection, ventilation systems, and moisture barriers should be installed wherever possible. In
high-rainfall zones, installing dehumidifiers or raised platforms can also help. Labour training programs must be institutionalized to ensure that all
workers understand safe stacking procedures, wall clearance requirements, and emergency protocols. Visual posters, orientation videos, and periodic
refreshers can reinforce this training. Depot managers should also implement digital inventory systems such as SAP

WM (Warehouse Management), barcode scanners, or stack-tracking apps to monitor stock age and movement. This ensures FIFO compliance and allows
managers to act before stock expiry or damage. Lastly, there should be corporate-level recognition of depot management challenges. Senior leadership
must allocate budgets for depot safety, include depot performance in quarterly reviews, and encourage cross-functional collaboration between supply
chain, safety, and operations teams.

CONCLUSION

The cement industry’s growth and competitiveness depend heavily on the smooth functioning of its distribution infrastructure. While much attention is
given to production and logistics, depot operations must not be overlooked. Improper storage and stack management not only result in product damage
and financial loss but also endanger the safety of workers and compromise compliance with national standards. Adherence to the BIS-mandated 10-bag
stack height limit is not a matter of choice but a non-negotiable requirement for safe and efficient operations. Depot managers, often working under
tight constraints, need better infrastructure, training, and technological tools to meet these requirements. Cement companies must adopt a proactive
approach by redesigning layouts, investing in digital tools, training their workforce, and institutionalizing safety practices. Only then can depot
operations transform from being a bottleneck into a strategic advantage. By addressing the root causes and implementing systematic improvements, the
industry can ensure that depot safety and efficiency are not sacrificed in the race to meet demand.
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