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1 Abstract 

The article discusses the possibility of the application of new technologies in the 
construction industry. When applying new logistics technologies in the construction 
industry it is necessary that the specifications of this sector of the national economy 
are being taken into account as they are different from other sectors, especially the 
custom-oriented production for pre-existing clients; therefore it is not possible to 
produce to stock. A building is immobile, usually carried out directly on the site of the 
customer, i.e. that the distribution is not possible as in the case of a product or goods. 
Similarly, the building production is individual and each has a unique character, 
making a mass production impossible and hampering the implementation of all 
logistics technologies. Due to the technological sequence influenced by weather 
conditions, parallel operations are not possible during the construction process, except 
for certain groups of activities. It is not possible to transfer proven and successful 
logistics technologies to another building, as each one is unique. Based on the analysis 
and observation of the construction process and the usage of the logistics chain, 
authors revealed the findings of its poor management. The results show a relatively 
small proportion of the duration: the realization of the main construction operations 
represented only 30% of the total duration of the construction work. The analysis 
shows the extent of unproductive time used. This paper presents a case study of the 
construction of a reinforced concrete skeleton. When dealing with the case study 
authors cooperated with a construction company manager, who they consulted the 
technology of the construction of the reinforced concrete skeleton with. The authors 
analyzed the different stages of the construction of the reinforced concrete skeleton 
with the respective activities that are divided into acquisition, production and 
distribution logistics. The "weak points" in the construction of the reinforced concrete 
skeleton in the individual stages are being identified and applied logistics technologies 
for the company logistics of the construction companies are subsequently being 
recommended. 

2 Introduction 

Logistics in the construction industry represents a modern economic approach, a 
managerial and motivational concept which in terms of an integrated logistics chain 
creates a value added. In combination with the management, organization and 
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realization it leads to the precise allocation of the responsibility for all streams in the 
construction production. Rational solutions of technical and organizational problems 
of material and information streams release resources for the increase of productivity 
of work, shortening of the construction time, reduction of own costs and overall 
increase of the efficiency of the construction production. 

The application of logistics in the construction industry is still in the process of 
development. During the realization of a construction project the specifications are 
being created and defined and methods and tools of the logistics system are being 
developed. 

Many contractors and subcontractors in differentiated fields and professions 
cooperate on the realization of the construction project, whereby their activities are 
linked to each other not only in time but they need to be synchronized technologically 
as well. The greater the number of contractors, the worse the mutual cooperation and 
communication which leads to downtime and higher costs. At the same time a large 
number of suppliers of materials and products for installation are on the construction 
site. It is necessary to constantly move them around the construction site, whereby 
some of them are considerably large and it is necessary to use special construction 
machines and equipment, establish storage areas and maintain site communication. 
These logistics chains are performed mostly outdoors in various weather conditions. 
All this leads to higher labor intensity, potential loss, damage and theft, and it has the 
effect of higher operating costs. 

From interviews with managers of construction companies it can be stated that 
the project manager of the construction site (the main site manager) is responsible for 
the management of the logistics chains, processes and sub-processes at the site but in 
case of some bulk orders there can also be coordinators of construction work and 
coordinators of special work. It is important to note that each contractor manages his 
own processes at the construction site, but in close collaboration with the project 
manager of the construction site. Therefore, it is possible to ensure effective 
coordination and smooth tangible and intangible streams. The coordinator of 
construction work is responsible for ensuring the coordination, optimization of 
material and information stream and the functions of individual logistics chain 
processes at the construction site. His role is also to solve the problems and 
ambiguities that arise between different contractors and subcontractors because of their 
different tasks. From this position it is required to propose operational logistics 
decisions and these can only be based on a thorough knowledge of the construction 
processes and conditions at the construction site. [1] 
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The logistics concept serves to ensure a sophisticated logistics chain, which in 
practice may be at least partially replaced by the pre-production preparation of the 
construction. The logistics concept is individual depending on the specifics of 
individual constructions and the real possibilities of the management of tangible and 
intangible streams of the construction production with respect to the particular 
conditions of the construction site. Its task is to determine the size and the necessary 
equipment of the construction site, determine the storage, acquisition, storage and 
handling of materials. It further determines an optimal sequence of technological 
processes and thus the launch and realization of subcontractors, the need for technical 
resources, waste disposal, rational number of employees of the main contractor of the 
construction and overall management strategy of the construction. Subcontractors are 
familiar with the logistics concepts and it should also correspond with their needs. 
Participants of the production process should comply and follow it so that it is not a 
useless document. Considering the number of activities and processes during the 
construction realization, the logistics concept should be rational in relation to the cost 
of its elaboration. It should include only the biggest and main processes and solutions 
of the major logistics problems in the construction chain. The logistics concept is 
mostly used in the realization and management of large construction projects, which 
would be very difficult to carry out without it. We should not forget the need of 
updating it due to changing conditions of the construction production. [2] 

3 Characteristics of logistics chains in a case study 

 
For the analysis of logistics chains in the construction industry a case study was 

carried out, namely a construction of reinforced concrete skeleton of a selected 
construction site. This is related to the organization and rationalization of the 
production process and logistics chain. The production process takes place in 
production units, which vary in nature. It is not easy to determine what and how 
affects the production management system, therefore it is necessary to look at the 
production process globally. Based on the analysis it is possible to evaluate and also 
propose and determine solutions for the comprehensive and efficient management of 
the entire production program. 

The price of the skeleton is 5.7 million. EUR. The future building has an entrance 
admission room, ambulatory and bed part, rooms for employees, bathroom and toilet 
facilities, storage and communication areas. There will be two lifts in the building, one 
personal and one bed lift. The construction also includes a parking area for 
ambulances, vehicles of employees and the realization of pavements for pedestrians.   
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Access to the construction site - the infrastructure is limited due to the fact that the 
planned construction is part of complex premises. It is necessary to bear in mind the 
smooth passage of all motor vehicles. 

The load bearing structure of the building shall consist of a reinforced concrete 
monolithic skeleton and reinforced concrete monolithic walls in combination with 
brick walls. The building will be based on the footings, interior walls will be mounted 
and the ceiling construction will be made of reinforced concrete. The foundation 
construction will be made of reinforced monolithic concrete B30 and on the base 
concrete B20 which will be reinforced by mesh and dilated in the fields of 6x6 m. The 
fillings will consist of sorted gravel. There will be concrete drilled piles into the depth 
of ballast - 4 m. under the reinforced concrete footings. Vertical and horizontal 
supporting constructions will be made of a monolithic reinforced concrete skeleton, 
including walls and staircase trades. External walls are monolithic and of ceramic 
faced blocks. The surface of the reinforced concrete construction will be leveled out 
and primed under the final coating. The considered concept of the transport of material 
is using a tower crane with an operator and a laborer, the estimated time of use or 
rather the need based on the time schedule is 3 months. 

To determine the entire logistics chain optimization it is necessary that the 
investor defines the basic entry requirements and conditions.  

4 Procurement logistics in the case study 

The selection of suppliers of material components, in this case the concrete 
mixture, formwork and concrete reinforcement material proceeds in a standard way 
and in accordance with corporate standards. The authorized employee of the sales 
department based on the knowledge of the market addresses different potential 
suppliers in a written form and determines the required input parameters, based on the 
requirements of the investor of the building. He defines deadlines for the submission 
of price and technical bids. After receiving the bids, checking their completeness and 
comparing them, he determines individual criteria, in this case the price and quality 
standard, payment terms, due date of invoices, the amount and deadline of the lien, 
warranty period, reference material, certification of products, meeting deadlines, need 
of storage of material and last but not least the former collaboration with the 
contractor/ subcontractor from other, previously realized construction work. 

 The selection of the contractor/subcontractor is performed based on the 
evaluation table of price bids and the decision is made by the selection committee. The 
composition of the selection committee members is based on the size of the financial 
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volume, whereby if the volume is more than 10 000 EUR the decision is made by the 
company management. After the process of tendering (selection of the subcontractor) 
is finished, the final meeting will take place, during which all the terms and content of 
the bid as well as the date of the realization are confirmed and the works contract is 
signed. In this part of the logistics chain the company optimized the entire 
procurement process with starting this system of the selection of the subcontractor in 
parallel with its participation in the commercial preparation of the bid for the public or 
private sector. Therefore, the main subcontractors are already familiar with the details 
of the given tender, they actively seek efficient and technological solutions themselves 
and point out the project errors. Thus, the company maintains a group of contractors 
and subcontractors which it is trying to succeed with on the construction market. This 
group is growing or reducing also depending on the assessment of the contractor 
which is done after the completion of the contracted part of the contractor. The 
company has a database of business partners with all the positive and negative facts 
which is helpful for the procurement process. 

The company applied a similar system of selection of the supply or rather within 
the optimization of logistics chains as rental of formwork also in case of the formwork 
material. The XZ a.s. company succeeded whereby its asset was not only the lease 
price, which was more or less identical with those of other companies, but the 
possibility of long-term cooperation and the provided services. The business 
relationship guarantees the required necessary amount and type of formwork in due 
time with the transport, regular staff training in the assembly and disassembly. 

The optimizing of the acquisition process was reached by the introduction of the 
online tendering (electronic auctions), which is an effective way to achieve the desired 
price of suppliers, while it is saving time, although its input costs are high. By 
introducing this method of procurement, the company can achieve greater 
transparency, promote competition among suppliers, speeds up and simplifies the 
evaluation of price bids, minimizes human error factor and automatically archives the 
results of the procurement. 

The cooperation of the company and contractors and subcontractors can be 
evaluated very positively too. The whole optimized procurement process starts in 
parallel with their participation on the preparation of bids. Therefore, the main 
subcontractors know the given tender and take the initiative to look for optimal 
solutions themselves. 
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5 Production logistics in the case study  

When all the basic terms of inputs are contracted, the so-called pre-production 
preparation of the construction is elaborated and as minutes given to the construction 
project manager. The company tries to optimize this step so that the project manager 
of the construction participates in the procurement process - the selection of 
contractors. Thus, he is well informed in advance and considering the needs of the 
construction he has the opportunity to intervene and influence the requirements 
towards the subcontractors. In this way the company ensures that the deadlines of the 
supply of material are met (JIT system). When the project manager receives the 
contract, he operatively settles the strict deadlines of the supplies or rather the start of 
work. He understands the items and unit prices quite well and is obliged to comply 
with the terms of the contract objectively. 

After concluding the works contract the process of the construction itself takes 
place. The legislation includes the realization project documentation, consent of the 
affected state authorities and the handover and acceptance document of the handover 
of the construction site. After building the construction equipment including the 
construction site containers, the water and electrical connection including 
telecommunication networks the treatment of the access communication roads and 
landfills takes place. The construction itself begins by defining geodetic points in 
accordance with the project documentation. 

The realization process of the construction includes inspection days, production 
meetings and sessions led by the project manager who deals with everyday processes 
of the construction such as inspection of the working and technological processes, 
schedules, meeting the schedule and critical deadlines. 

The project manager is responsible for the quality of completed works, 
complying with the project and the technological discipline. He manages the works 
performed by own workforce, as well as the works performed by the subcontractors. 
The foreman is directly responsible for the inspection and registration of construction 
employees, performed works, supply of material in accordance with the letters of 
supply, compliance of all participants of the construction process with health and 
safety regulations (Kaizen system). 

The technological process and the resulting logistics chains for the realization of 
the reinforced concrete skeleton in brief: 

Earthworks and the excavation of the construction pit are performed in 
accordance with the project documentation. The excavated soil is carted away to a 
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predetermined off-site landfill, whereby it is important to strictly comply with the 
logistics of the supply and removal using heavy-goods road vehicles, mainly because 
the building is located within the premises. This means an exact timing of loading 
without unnecessary downtime, as well as a fully optimal use of the capacity of 
vehicles so that the time required for carrying out such works is as short and effective 
as possible. 

Then, the preparation of the concreting is performed, which means compacting 
the foundation trenches, ironworks and formwork. Although these works are small-
scale, the site management requests the supply of reinforcing steel for the entire 
basement, mainly due to the efficient use of the capacity of the vehicle and thus 
optimize the given transport performance. There is a landfill, which is nearby the 
tower crane construction and the use of this material is highly flexible without 
downtime during the whole technological process. 

The same procedure is applied to the formwork material which is supplied to the 
construction site, so that the different formwork constructions were completed in 
advance and then moved by the crane directly for use. The state of today's auxiliary 
building materials and its variability is so sophisticated that one element can be used 
for the formwork of different constructions. 

Concrete works were planned by the site management so that the maximum of 
concrete constructions were concreted in accordance with the project documentation in 
time. It is taken into account by the necessity of the installation of the concrete mixture 
in m3 depending on the possibilities of vehicles of the supplier of concrete who has 
several options concerning the supply order. For example, in case of a daily concreting 
of 40 m3 of construction, he requires using a vehicle with a maximum possible loading 
capacity for one transport, which is 8 m3. That means we need 5 "rounds", while using 
a vehicle with a lower loading capacity would mean an adequate increase of the 
number of rounds. The variability of the possibility of transport vehicles was also one 
of the criteria for the choice of the contractor and it ultimately allows the optimal 
planning and performance of each concreting of the construction until its completion. 

Another important factor in optimizing the logistics chain is to shorten the construction 
duration, which is possible only by using the latest technology, preparation of individual steps 
in detail, elimination of downtime and using all available options during the realization 
works. Some limitations are possible, such as territorial and spatial impact, technological 
process etc. For this very reason, well planned logistics is an important factor, which reduces 
their impact and risk of not meeting the construction deadline. 

I consider the possibility of using the above mentioned method CPM, which clearly 
identifies critical activities of the whole project a big advantage. These activities must be 
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performed very precisely, according to the schedule and time continuity. The role of the 
project manager is to ensure the compliance of activities "on the critical path" in order not to 
delay the whole project. 

6 Distribution logistics and reverse logistics in the case study 

In fact, there is no distribution logistics in the construction industry. Its aim is to 
distribute the goods or a product to the consumer. In our case, the end consumer is the 
investor of the building, who according to the handover and acceptance protocol 
accepts the construction either in parts or as a whole. The logistics process proceeds as 
follows: Before the completion of the construction, the project manager informs the 
investor in a written form about the date of the completion of the building and asks 
him to set the date of acceptance, which is stated in the works contract. The project 
manager during the entire realization process gradually collects documents necessary 
for the successful handover of the construction. Mistakes and unfinished work which 
the contractor must eliminate until a set deadline are stated in the protocol annex. It 
includes the whole process of the acceptance of the building and possibly the final 
inspection, as well as various treatments and new requirements of the investor. 

In case only the realization of the reinforced concrete skeleton is being 
performed for the investor, the reverse logistics represents the dissolution and transport 
of the construction site equipment, transport and disposal (or recovery of waste in 
another realization process of a construction, or at another construction site) not only 
at the end of the construction, but continuously throughout the whole construction 
process. If the following work is also being realized for the investor then the reverse 
logistics will take place after the finished construction is handed over to the investor. 

The reverse logistics also includes complaint procedures of used supplied 
materials especially in case of the non-compliance of the by tests confirmed quality of 
the supplied concrete mixture or poor quality of the formwork material. The costs 
associated with it are borne by the contractor, however the client loses time which 
ultimately may negate his efforts for a maximum optimization of the entire logistics 
chain of the realized construction. 

The sector of distribution logistics in the construction industry specializes in the 
supply chains when realizing the construction production on multiple concurrent 
construction sites using one means of transport. Our study is dealing with a single 
construction site and therefore we do not discuss distribution logistics in the study. 
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In the case of reverse logistics it is possible to consider a time optimization of 
waste removal from the construction site just because the site is situated in a built-up 
area with a high frequency of other vehicles and pedestrians. 

7 Conclusion 

Rational solutions of technical and organizational problems, material and 
information streams releases resources for the increase of labor productivity, 
shortening of the construction time, reduction of own costs and the overall increase of 
the efficiency of the construction production. Construction companies are aware of the 
rationalization potential of logistics. Its use, however, is slowed down by the lack of 
theoretical knowledge in the specific conditions of the construction production which 
do not allow the transfer of complete solutions from other logistically advanced 
sectors. An analysis of the current situation shows that for the construction company 
the ensuring of the coordination and rationalization of the logistics processes of the 
construction production is in its own interest in order to increase its competitiveness 
and meeting the increasing demands of investors. At the same time it is possible to 
eliminate conflict situations on the construction site and to improve the cooperation 
between the entities of the construction process. [3 - 5] 

"This paper was supported by the VEGA Agency, Grant No. 1/0701/14 “The impact of the 
railway freight transport market liberalization on the social transport costs" 
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