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Tiivistelmä 

Työmaan logistiikan hallinnan suurimmat haasteet ovat suunnittelun puute, muuttuva työympä-
ristö ja materiaalitoimituksiin liittyvän tiedon hallinta. Koska työmaalogistiikan hallintaan liittyy 
valtava määrä tietoa, tietojärjestelmäperusteisten ohjelmien käytöllä on suuri potentiaali virtavii-
vaistaa informaatiovirtoja ja kommunikaatiota eri osapuolten välillä. Päätutkimuskysymyksenä 
on: miten informaatio- ja kommunikaatioteknologiasovellukset voidaan integroida työmaan logis-

tiikan hallintaan? 
 
Tämän tutkimuksen tavoite on esittää potentiaalinen ratkaisu hallita työmaalogistiikkaan liittyviä 
tietovirtoja hyödyntämällä informaatioteknologiaa ja mobiilisovelluksia. Lisäksi, tavoitteena on 
löytää jokaiseen logistiikan hallinnan osa-alueeseen parhaiten soveltuva sovellus ja yksi kokonais-
valtainen ratkaisu, joka hallinnoi kaikkia materiaalitoimituksiin liittyviä tietoja koko projektin ajan 
ja ottaa lähtötiedot muista sovelluksista. 
 
Tämä tutkimus on kehitystehtävä, jonka tavoitteena on parantaa työmaan logistiikan hallintaa 
ICT:n avulla. Tutkimus on yhdistelmä teoreettista tietoa, aikaisempaa tutkimusta ja empiiristä tie-
toa. Empiirinen tieto kerättiin case yrityksen sisäisistä tiedoista, työmailta, haastatteluilla ja käyt-
täjäkyselyllä. Tiedot esitettyyn kokonaisvaltaiseen ratkaisuun, SharePoint-pohjaiseen logistiikka-
kalenteriin, kerättiin asuntokerrostalotyömaalta, jossa logistiikkakalenteria pilotoitiin. 
 

Tutkimuksen tulokset osoittavat, että työmaat joilla on valmiiksi ICT sovelluksia tai kehittynyttä 
logistiikan hallintaa suosiva kulttuuri, soveltavat niitä paljon menestyksekkäämmin kuin ne työ-
maat, joille käyttö on painostettu tai pakotettu. Suurin vastustus uutta teknologiaa vastaan johtuu 
siitä, ettei työmaahenkilöstö osaa käyttää ohjelmia riittävän hyvin, tai ne eivät toimi kriittisellä 
hetkellä. Tämän vuoksi jalkautettujen ohjelmien tulee olla luotettavia ja käyttäjäystävällisiä. Fo-
kuksen tulee olla ohjelmien yksinkertaisuudessa ja helppokäyttöisyydessä, ei teknologisissa rat-
kaisuissa. Suurin osa työmailla käytetyistä ohjelmistoista soveltuu myös suunnittelijoiden käyt-
töön, mutta liian kehittynyt tai monimutkainen teknologia ei sovellu työmaakäyttöön. Lisäksi, eri 
sovelluksista tulisi olla selkeät ohjeet helposti saatavilla ja koulutusta tulisi lisätä. Kehitetty logis-
tiikkakalenteri pilotoitiin menestyksekkäästi, mutta automaattinen yhdistäminen muihin ICT so-
velluksiin ei ole järkevää ennen kuin ICT- ja mobiilisovelluksia käytetään rutiininomaisesti työ-
maan logistiikan hallintaan. Vasta sitten voidaan siirtyä entistä kehittyneempiin ratkaisuihin. 
 

Avainsanat Työmaan logistiikka, ICT, BIM, mobiilityökalu 
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Abstract 

The biggest problems in on-site construction logistics management are lack of planning, changing 
working environment and handling all the data regarding material deliveries. Since on-site logistics 
management is such an information-full field, there is huge potential to utilize developed computer 
and internet based programs in order to smoothen the information and communication flows. The 
main research question of this study is formulated as follows: how ICT tools can be integrate to 

on-site logistics management? 

 
The objective of this study is to present a potential solution for managing the information flows of 
logistics by utilizing ICT and mobile applications. Additionally, the objective is to find the pro-
grams and application that are the most beneficial to use in different areas of on-site logistics man-
agement and one collective application to handle all material delivery information throughout the 
project that gathers information from other ICT tools. 
 
This study is a development task with aimed outcome of improving on-site logistics management 
with ICT solutions. The study is conducted as a combination of theoretical knowledge, prior in-
vestigation and empirical data from case company and projects throughout internal data, interviews 
and user survey. The data concerning suggested solution for handling all material delivery infor-
mation throughout the project, the SharePoint logistics calendar, was gathered from residential 
case site.  
 
The results state that a project that has a culture for ICT tools or developed logistics management 
will be more successful in applying them than one that is using the solutions because it has been 
told or forced to. The main objections against ICT tools are that personnel don’t know how to use 
them or the software doesn’t work in a critical moment. This is why all the modelling programs 
implemented must be robust and user friendly. The focus must be in simplicity, not in technologi-
cal solutions. Most of the programs used on-site are suitable for designers and developers, but too 
advanced technology often just confuses site personnel. Furthermore, there is also need for more 
structured trainings and instructions. The developed logistics calendar was piloted successfully but 
integrating other ICT tools to it automatically is not yet reasonable. Only when using ICT tools are 
standard way of managing on-site logistics, there is room for more developed solutions. 
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1 INTRODUCTION 

1.1 BACKROUND OF THE STUDY 

The aim of logistics management in construction site is that all the materials are at the 

site at the right time, in the right amount and the materials are stored and handled effi-

ciently. Better logistics management has also an effect to construction site safety, produc-

tivity, environmental efficiency and financial performance. 

 

To reach these goals, there is a vast amount of information that has to be managed in the 

site. Information and Communication Technology (ICT) combined with Building Infor-

mation Modelling (BIM) represent a comprehensive way to manage construction projects 

information flows in virtual format. By utilizing information technology and mobile ap-

plications it is possible to ease and develop logistics management in the construction site. 

 

Since construction industry has its own characteristics, such as focus to unique projects, 

traditional ways of working and doubting attitudes against new technology, there are chal-

lenges to implement new working methods to every part of the construction process, in-

cluding on-site logistics management.  

 

1.2 STUDY PROBLEM 

Logistics management is focused on material flows and related information flows; order-

ing, delivering, scheduling, storing, moving, lifting and managing wastes is a board en-

tirety that has to work seamlessly in line with the production. If logistics management is 

managed well, the whole project benefits from it.  

 

However, commonly there is not enough planning regarding logistics management on 

construction sites. Material deliveries are not planned sufficiently enough beforehand and 

this leads to hastily made orderings and non-optimal locations of materials when they are 

received on site. Also, there is no general procedure how to manage logistics on site since 

every project is different with different foremen.  
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It is possible to seize these problems and make it easier and more clear how logistics 

should be managed on site. Since logistics management is such an information-full field, 

there is a huge potential to utilize developed computer and internet based programs in 

order to smoothen the information flows and communication.  

 

Questions about focal problematic phenomenon in general deal with identifying the prob-

lems in the current logistics management in the construction site and what are the model-

ling soft wares that could be utilized in on-site construction logistics management. In 

short, how building information modelling and mobile applications can be integrated to 

logistics management? 

 

Study questions related to theoretical knowledge address how logistics management in-

fluences to other construction processes, how different material groups should be man-

aged on-site and can information modelling improve construction processes and commu-

nication in construction projects. 

 

Questions related to focal contexts and empirical sphere deal with what logistics problems 

could be solved or eased by utilizing information technology and mobile applications in 

the case company and project. In addition, which parts of on-site logistics management 

and information flows are suitable for modelling and which information technology plat-

forms are most suitable for this. Also, and what are the development needs and future 

possibilities in on-site logistics management. 

 

1.3 OBJECTIVES AND LIMITATIONS OF THE STUDY 

The objective of this study is to present and evaluate a potential solution for managing 

the information flows of logistics of construction projects by utilizing information and 

communication technology and mobile applications. Additionally, the objective is to find 

the programs and applications which are used in different stages of the construction pro-

ject so that information flows and logistics management are smoothly integrated to con-

struction.  

 

Since the nature of the industry, the target is to create a simple, user friendly solution for 

logistics management that can be implemented to every project – small or large, complex 
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or simple, residential or commercial. Goal is to evaluate applicability of a web based 

logistics calendar that serves throughout the construction process and to generate infor-

mation to the calendar about materials, quantities, their whereabouts, resources and 

scheduling from building information models and by using of information and communi-

cation technology.  

 

This study is limited in the theoretical scope to fields targeted to integrate with each other; 

logistics and ICT solutions. Studied subfields are logistics management, scheduling man-

agement, information technology, BIM and mobile applications. This study is narrowed 

down to inspect these topics in construction industry and especially in the view of con-

struction site.  

 

In the focal context, this study is limited only to suitable methods and solutions that are 

suitable for the case company. This is why existing tools, solutions, platforms and ways 

of working are examined only in the case company. There is also only one pilot site for 

the proposed solution, since it’s reasonable to test out new solutions only in small scale 

before implementing them to other projects. However, development ideas and new soft-

ware are proposed as well. 

 

In empirical scope of this study is limited to information and material flows of selected 

delivery options: concrete element deliveries, Just-In-Time deliveries, direct Skanska’s 

deliveries and direct subcontractors’ deliveries in the case project. Also supply chains of 

specific materials e.g. concrete element fabrication processes are limited out. In the 

scope of ICT tools, the study is limited to tools that are in use in the case project.  

 

The content of proposed solution is limited only to the logistics calendar and its func-

tionalities. While BIM is used to gather information for the calendar events, the automa-

tion process between the platforms are left for future studies. 

 

1.4 CONDUCT, METHODS AND DATA OF THE STUDY 

This study is a development task with aimed outcome of improving on-site logistics 

management with user friendly ICT solution. The study is conducted as a combination 
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of theoretical knowledge, prior investigation, interviews of key persons related to the 

study and empirical knowledge gathered from case company and projects.  

 

This study is divided in eight parts. The remaining of the work is organized as follows: 

The second and the third chapter combine Theory – part where the theoretical base of the 

study is examined in logistics management, information modelling and ICT. This way the 

study is put in wider context and the relevant knowledge regarding the phenomenon is 

taken into account. 

 

In the fourth Research methods – chapter is represented the research methods, interviewed 

people and how the empirical data is collected and analyzed. 

 

In the fifth and sixth chapters combine Empiria part of the study, where are represented 

the case company and case construction site and how ICT tools are utilized in on-site 

logistics management. 

 

In the seventh chapter, Critical evaluation of the ICT tools, is represented how building 

information management and mobile applications can be utilized in logistics management 

in the construction site. Furthermore, possible restrictions and challenges are examined 

to implementation of represented ICT tools. 

 

In the final, Conclusions – chapter is presented what new information this study contrib-

uted to theoretical data, managerial implications to on-site logistics management and sug-

gestions to future study. 
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2 LOGISTICS MANAGEMENT IN CONSTRUCTION 

2.1 LOGISTICS IN CONSTRUCTION 

The tendencies towards efficiency improvement and risk control in project management 

indicate the significance of logistics, i.e. a branch of knowledge applying new concepts 

to control material, service, information and finance flows between suppliers and custom-

ers. In the field of construction, procurement planning and execution (ordering, reception, 

transport and storage) dominates the logistic processes (Czarnigowska et al. 2005: 203). 

 

Logistics is often defined as managing the supply chains, a network of organizations 

linked by material and information flows bounded with a process life cycle. (Czarnigow-

ska et al. 2005: 204 applied). When examining the concept of logistics within the con-

struction industry, a factor which needs to be taken into account is the specific character-

istics of the industry. The construction industry is project-based, which means that the 

distinctiveness of a particular project determines the necessary resources and thus the 

most suitable supply chain (Ahmetasevic & Samuelsson: 2014: 2). Construction logistics 

can be used by contractors to plan and control the efficient and effective flow of materials 

from the suppliers to their incorporation into the finished structure (El-Rayes & Said 

2010: 1). 

 

The logistic system of a construction project influences considerably the project’s time 

and cost. The selection of the logistic system depends on economical, physical and or-

ganizational conditions of the project e.g. scope of the project, location and delivery sys-

tem (Czarnigowska et al. 2005: 210). On-site logistics management involves the manage-

ment of the physical flows and information flows associated with on-site activities, the 

most important activities are: management of the physical flows in the execution, inter-

face management between agents interacting in the construction processes and physical 

management of the construction site (establishment of the site, internal movements, stor-

age and prefabrication areas and work safety requirements) (Bontempi et al. 2003: 76).  

 

On-site logistics is an entirety of incoming, outgoing and in-site logistics. Material deliv-

eries, waste management, lifting and moving machinery etc. create logistics on daily ba-

ses that requires anticipation and good planning. Need for planning is emphasized espe-

cially on those construction sites that have very slim amount of space, difficult location 
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or special structures. Moving the materials on-site in a great part of managing the whole 

project – shifting materials to work location has to happen as fast, as safely and as eco-

nomically as possible without disturbance to production. In addition, quality, size, weight, 

moving distance and location of the material has to be taken in consideration in order to 

choose the most convenient moving manner and machinery (Kuronen 2012: 18-19). 

 

Logistic planning for the project is often made in two parts – for framework phase and 

for interior construction phase. In framework phase heavy materials that are lifted to floor 

slab in the pace of construction are examined. In interior construction phase material are 

easily damageable so they are delivered to the site just before installation. As a result of 

logistic planning is often made a literal description of the logistic choices and calculations 

of the logistic related costs (Junnonen ym. 2001, 31 cit. Kilpivaara 2012: 22-23). On-site 

logistics is often responsibility of the main contractor, who manages all of the vertical 

lifts in the site while the sub-contractors only take care of their own horizontal moves. 

This depends naturally on the agreements made with sub-contractors. By obligating on-

site logistics to only one player, it can be managed better. Now it’s also possible to buy 

logistics as a service from logistics-specialized companies. This enables outsourcing of 

on-site logistics (Kuronen 2012: 18-19). 

 

2.2 FACTORS INFLUENCED BY LOGISTICS IN CONSTRUC-

TION 

Logistics is one of the most important elements of a construction project, influencing 

critical site performance factors such as cost, speed of construction and plan reliability, 

and industry performance indicators such as accident statistics and contributions to land-

fill. It synchronizes parties in the supply chain from the source of origin to the point of 

use, with the aim of meeting the needs of the end-user. It is a process capable of being 

managed and is normally aligned with the key times / dates in order to support the primary 

business activity. Also workforce productivity levels depend upon the punctual delivery 

of mechanical equipment and materials, which ultimately affect the completion day of 

the project.  

 

As a result of significance of these issues, it might be expected that considerable attention 

be paid to logistics when developing construction strategy. However, the reality is that 
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little is known about construction-specific logistics and many of the issues identified in 

the figure 1 are not recognized or associated with logistics (Barthorpe et al. 2010: 20-31). 

 
Figure 1: Factors influenced by construction logistics (Barthorpe et al. 2010: 23)  

 

There are four compelling reasons why the construction industry should implement a 

dedicated approach to logistics. First, to maximize the productivity and efficiency of the 

skilled workforce in site. Second, to maximize quality of service by enabling a dedicated, 

trained logistics service team to provide a holistic support service to construction project. 

Third, to minimize the negative environmental and social impact that construction pro-

jects create and, fourth, to ensure that the highest possible standards of health and safety 

are attained by using an appropriately trained and experienced logistics workforce. Max-

imizing the productivity of the skilled construction workforce was the main driver for the 

primary development of construction based logistics (Barthorpe et al. 2010: 25). 

 

2.3  LOGISTICS CONSTRAINTS 

From the logistics management perspective, construction industry differs from repetitive 

manufacturing and consumer goods in several respects: 

− Each construction project is different. 



17 
 

− The final product is one-of-a-kind. 

− The production takes place at its final use of the building thus the place, where 

production takes place changes each time when a new project starts. 

− The production of the construction firm take place in a number of different loca-

tions. 

− The site organization may stay relatively stable but the external organization 

(designers, engineers, suppliers) is different in every project, and the project typ-

ically has a lot of power to decide about its own practices such as production 

methods, purchasing and material delivery. 

− There are a lot of companies operating simultaneously at each site. 

− Product specifications are often for the most outside the control of the contractor 

(Tanskanen et al. 2009: 29). 

 

Every construction site has a different set of constraints that affect construction opera-

tions, including logistics. The nature of the constraints will depend on a number of factors, 

such as the location of the site, the nature of the work and the working environment, the 

potential for construction activity to affect site neighbors and the social policy of the client 

and the contractors’ ability to devise and implement a sustainable construction strategy 

from the outset (Barthorpe et al. 2010: 31). In an attempt to manage the delivery process 

many site stipulate delivery times. Upon arrival, the offload is often done in a hectic site 

environment where there is fierce competition for space and resources. The situation is 

dangerous and hampers progress. In addition, a “push-based” delivery schedule along 

with inadequate storage facilities can result in materials being damaged. Figure 2 identi-

fies many of the problems associated with the traditional approach to construction logis-

tics (Barthorpe et al. 2010: 25).  
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Figure 2: The problems of traditional construction logistics (Barthorpe et al. 2010: 25) 

 

Overcoming each of these constraints to achieve optimum project performance requires 

careful consideration and planning long before work starts on site. However, the tradi-

tional approach often does not offer a sufficient level of control to accomplish this and 

creates many of the problems identified on figure 2. Although there are numerous exam-

ples of best practice and even world-class performance, the construction industry, apart 

from those aspects associated with major commercial and infrastructure projects, has gen-

erally been slow to recognize the advantages of using dedicated logistics professionals 

and strategies. Little consideration is given to the method by which materials and equip-

ment are delivered to site: as result, waste is increased and cost certainty is reduced 

throughout the supply chain. The acceptance and implementation of specialized and inte-

grated logistics into mainstream construction is yet to be widely adopted despite its 
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proven track record of cost reduction and resource efficiency in other industries 

(Barthorpe et al. 2010: 18). 

 

2.4 MATERIAL CATEGORIZATION IN CONSTRUCTION LO-

GISTICS 

In categorization of material delivery options, material can be purchased either as own 

purchases, or they can be included in subcontracts or develop and construct contracts. In 

the choice of the procurement processes is a influenced by corporate procurement policy, 

the project at hand, buyers requirements and market situation. Management of material 

deliveries differ greatly from each other depending on type of the material. Materials can 

be categorized in standard products, volume purchases, small items, project specific ma-

terials and critical purchasing. (Riihimäki et al. 2009: 5-6). 

 

The standard products have no project specific characteristics since they belong to sup-

pliers’ general product selection. Logistic chain of standard products is very plain, since 

in purchasing phase there is no need to design additional product features. Some of the 

standard products are manufactured to warehouse (e.g. panels, timber, floorboards and 

dry products such as insulation materials) and some to a specific project (e.g. concrete 

mass and communicating doors) (Riihimäki et al. 2009: 6).   

 

Volume purchases are financially significant material groups, but at the same time they 

are perfunctory purchases. With volume purchases, there is a need for delivery speed, 

flexibility and certainty. It’s essential to strive for shorter delivery times and lower project 

specific logistic costs (Junnonen & Kankainen 2001: 15).  

 

Just like standard products, small items are not project specific by their characteristics 

(Riihimäki et al. 2009: 6). They are a very small part of procurement process, non-critical 

products that are financially non-significant but large with consumption (Lehtonen 2004: 

93 - 94). Typical small items include tools and consumable parts like drill bits and cross-

cut saws. Small items are purchased from hardware stores, straight from factory or from 

small item inventory placed in the construction site that is supplier maintained with VMI 

(Vendor Managed Inventory) principle (Riihimäki et al. 2009: 8). Benefits from small 
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item purchases don’t come from purchasing price but from simplicity, smoothness and 

effortlessness (Junnonen & Kankainen 2001: 14). 

 

Project specific products are designed and manufactured to a specific construction pro-

ject. They are for example concrete elements, windows, special doors and furniture. Lo-

gistics management of project specific products requires hence cooperation between de-

signers, suppliers and contractors. Information flows are therefore most challenging part 

of logistics management of project specific products, especially in the case of design 

changes (Riihimäki et al. 2009: 25). 

 

Critical purchases create often the most part of procurement volume and are critical to 

site schedule. First priority with their logistics management is to achieve delivery accu-

racy and certainty. With these “bottle neck” products it’s essential to make sure that the 

product is available for the site, even by increasing purchasing expenses (Lehtonen 2004: 

93 - 94).  

 

2.5 MATERIAL DELIVERY OPTIONS IN CONSTRUCTION SITE 

On-site productivity can only proceed at the pace of the material deliveries. When plan-

ning for unloading operations, it’s also important to consider the volume and flow of 

materials, and the capacity to unload them in the time available. Foremen should consider 

what types of vehicles, cranes, hoists and manual-handling equipment (MHE) will be 

needed for unloading them. (Barthorpe et al. 2010: 35) Because of the scarcity of slots, a 

driver arriving late for any reason can be turned away. (Barthorpe et al. 2010: 69) 

 

There are different kinds of means to deliver the materials to construction site. In tradi-

tional direct delivery materials are transported to the site straight from the factory, whole-

sale or hardware store warehouse, or as partial delivery from hardware store, factory or 

terminal. Transportation is organized by the site or the supplier depending on the contract 

(Riihimäki et al. 2009: 8). 

 

In terminal delivery, the manufacturer or importer delivers the materials to a terminal kept 

as a warehouse. There materials are assembled to wanted sets from products of different 
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suppliers. Materials can also be packed according to specific floor or apartment and or-

dered to the site in precise time frame (Riihimäki et al. 2009: 8). In lean terminology, this 

just-in-time (JIT) approach requires additional coordination, but JIT can achieve a higher 

degree of accuracy and waste reduction when done correctly. Because of the cost and the 

importance of having materials on hand to assure the continuously flow of work on a 

project, it is very important that the construction management team understands what is 

available and where it is located (Hardin & McCool 2009: 37). 

 

Delivery terms with subcontractors are negotiated together with main contractor, subcon-

tractor and with supplier (Riihimäki et al. 2009: 13). Also when materials are part of 

subcontract, the main contractor has to be part of planning the material deliveries and 

supervise how they are carried out (Riihimäki et al. 2009: 5). If necessary, the subcon-

tractor has to provide machinery for unloading the materials and moving them near as-

sembly (Riihimäki et al. 2009: 13).  

 

The overall operational focus needed to bring together the people, material and equipment 

in the right place in the right time can sometimes be missing on over-view approach to 

working. Therefore, if the logistics manager can provide this overarching perspective, 

accounting for all activity on site and some activity off-site, they can make valuable con-

tribution to efficiency. For this to work, the logistics manager needs to be given enough 

authority to implement the effective coordination of tasks (Barthorpe et al. 2010: 40).  

 

However, material specific logistics planning and delivery supervising is always tied to 

the construction project and related circumstances. This is why it’s impossible to give 

universal instructions how to manage every material and delivery in all of the sites 

(Riihimäki et al. 2009: 16). 

 

2.6  MATERIAL DELIVERY SCHEDULING IN CONSTRUCTION 

SITE 

Work Structuring is a term developed by the Lean Construction Institute (Ballard, 1999) 

to indicate process design. The last products of work structuring are schedules. 

Pull techniques and team planning are used to develop schedules for each phase of work 

(Ballard, 2000). The phase schedules thus produced are based on targets and milestones 



22 
 

from the master project schedule and are the source of scheduled activities that enter the 

project’s look ahead window (Ballard a & Howell 2010). 

 

Schedules are those outputs of work structuring that link directly with production con-

trol. Schedules and budgets specify should, while production control translates should  

into can, by making scheduled activities ready for assignment, and eliciting a specific 

commitment to what will be done during the next near-term plan period. The lean con-

struction principles applicable to schedules are: 

− limit master schedules to phase milestones, special milestones, and long lead 

items 

− produce phase schedules with the team that will do the work, using a backward 

pass, making float explicit, and deciding as a group how to use float to buffer 

uncertain activities  

Contrary to traditional construction management wisdom, detailed schedules produced 

at the beginning of a project do not assure project control. What is needed, instead, is a 

hierarchical planning system that progressively develops detail as time for action ap-

proaches. Project control is to be achieved by continuously making adjustments in steer-

ing as we move through time. (http://www.academia.edu/811476/Lean_construc-

tion_tools_and_techniques 20.9.2015) 

 

Foremen’s work plans are made in the form of task plans or weekly plans. Every fore-

man’s work plans are then turned into site schedule where every order, supervision task 

and material delivery is marked. During construction phase, foremen have few opportu-

nities to change any plans made in master schedule planning concerning logistics. What 

foremen can do, however, in construction phase is to specify delivery terms and condi-

tions, ensure workable site conditions, order materials according to schedule, receive ma-

terial deliveries and make sure that there are sufficient amount of moving and lifting ma-

chinery in the site.  

 

Foremen mark also subcontractor material deliveries in the site schedule. This is done 

because it enables foremen to supervise that subcontractors’ deliveries are on site in the 

right time and in the right place. Site manager or site engineer makes sure that all of 

subcontractors’ material deliveries are charged to some of the foremen to supervise. If the 

master schedule changes, foremen modify the site schedule by moving material deliveries 
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accordingly. Suppliers and subcontractors have to be contacted immediately when 

changes in time frames or plans occur (Riihimäki et al. 2009: 12). 

 

All too often, uncertain forecasts and long lead times, combined with poorly-chosen fi-

nancial incentives, lead to the build-up of large on-site inventories of materials not needed 

immediately for installation. More accurate short-term planning (e.g., the Last Planner) 

combined with closer-to-real-time communication from customer to supplier (e.g., web-

based systems that provide information transparency) and the ability of suppliers to de-

liver quickly to real demand (short lead times), are all needed to implement pull in lean 

supply. Information transparency is needed to alleviate demand uncertainties in the vari-

ous supply organizations and to enable the pulling of resources through those parts of the 

supply chain where it can be achieved (http://www.academia.edu/811476/Lean_construc-

tion_tools_and_techniques 20.9.2015). 

 

2.7 IMPROVED LOGISTICS MANAGEMENT IN CONSTRUC-

TION 

All in all construction is quite purely a combine of logistic actions, in which a building is 

built on site using hundreds or even thousands of different kinds of parts which are gath-

ered from various suppliers while subcontractors assembly them on site (Matinmikko et 

al. 2009: 21). To get it right, it’s important to take realistic view of all facts of the opera-

tional context (Barthorpe et al. 2010: 42). 

 

Good logistical planning reduces reactive “fire-fighting”, which can be substantial drain 

on project resources. Logistic managers can therefore mitigate risk and reduce costs by 

increasing certainty, productivity and predictability within the schedule. Good logistics 

is about keeping a holistic focus on practical challenges, in a situation where perhaps 

dozens of trade contractors are focused on delivering their own work package and man-

aging their own risks. The key to increasing efficiency is in successfully fostering collab-

oration between all the different actors in a project and in creating integrated controls. 

Not only do the main contractor and all the trade contractors need to communicate with 

each other: to achieve optimal performance, a good logistics plan should allow for col-

laboration between all the interested parties.  



24 
 

The construction industry, whilst generally perceived to be an extremely traditional sec-

tor, is capable of making very impressive leaps forward in some aspects of its perfor-

mance. Whilst there is still some way to go, the improvements in safety culture and in the 

attendant attitudes has been substantial, within just twenty years. It seems likely that a 

similar attitude shift might take place towards logistics. 

 

However, a good logistics manager will not be looking to revolutionize the approach to 

the project, but rather to improve overall efficiency by formalizing the best what goes on 

ordinarily into a standardized procedure (Barthorpe et al. 2010: 45). 

 

The management of the supply chain of construction materials has improved during the 

past decade, mainly due to research on the use of electronic data management technolo-

gies. Benefits to be derived include increased support, staff productivity, reduced pro-

curement lead times, improved data accuracy and enhanced material supplier relation-

ships. Manual processes of quantity take-off, bidding and quantity revision of construc-

tion materials are the cause of numerous conflicts among construction process stakehold-

ers (Castro-Lacouturea & Skibniewskib 2003: 789-797). 

 

The design of a construction materials automation system must address a mechanism for 

expediting conflict resolution and for preventing the isolation of procurement from de-

sign, differences in CAD formats, utilization of nonintegrated databases, brief commit-

ment of subcontractors in the design and procurement processes, etc. ‘e-Work’ is a suita-

ble concept for this endeavor because it comprises principles that allow cooperation and 

collaboration in the construction organization. By its nature, e-Business fosters change. 

The change has been profound and fast as companies adopt the Internet as a primary 

channel for business interactions. E-Business requires integration of the information and 

processes needed to conduct business in real time. (Castro-Lacouturea & Skibniewskib 

2003: 789-797) 
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3 INFORMATION AND COMMUNICATION TECHNOL-

OGY (ICT) IN CONSTRUCTION MANAGMENT 

3.1 ICT IN CONSTRUCTION  

The role of information and communication technology (ICT) within companies has un-

dergone major changes in the last 15 years. Many companies from various industries and 

geographical locations are affected by the growing importance of ICT, which is recog-

nized as an important lever to support enterprise processes, increase the effectiveness of 

products and services, and enable important strategic and organizational changes. (Bal-

occo et al. 2013: 150) 

 

ICT in construction can be broken down into different segments for its better understand-

ing and its role in construction. The word Information, communication and technology 

can be understood from different perspectives as well as towards an ICT view, as a whole 

new meaning of its own. In this point of view communication is no more than distribution 

of information. ICT may be adopted by specific groups of users within an organization. 

Conclusively, ICT can be the interaction of meaning to reach a mutual understanding 

between a sender and a receiver via technology (Day et al. 1986). Different literatures 

have described and broken down information and communication technology in relation 

to construction and a study of these different approaches can be seen in figure 3 (Onyegiri 

et al. 2011: 461-462). 

 
Figure 3 Flow of information through a medium of communication (Onyegiri et al. 2011: 

462) 
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Hardware and software technology in the construction industry have gone a very long 

way and are fast developing. Computer systems for building and architectural purposes 

are so much faster now than they were when they first came in the 1970s (Howard (1998). 

Specially configured systems can even be purchased specifically for different purposes 

ranging from speed to its ability to higher graphics. (Onyegiri et al. 2011: 462) 

 

Software and applications have been a very huge development in the history of ICT and 

has changed the conditions within building design and procurement. In construction dif-

ferent applications have been built specifically for different purposes and some are com-

patible with others. Communication is an essential value in construction projects and the 

construction industry is confronted with the importance and use of information and com-

munication technology. The adoption of ICT in general has brought about major changes 

in the way business is conducted. However, the adoption of it has not been as significant 

as in other sectors (Ruddock 2006, cit. Onyegiri et al. 2011: 461-463). 

 

Technology vendors know well the possibilities of technology, but don’t always know 

how it could be applied to practice in construction industry. In addition, the same problem 

reflects backwards – in construction industry people aren’t aware what technology could 

enable. This results a gap between technology vendors and construction companies and 

slows down the adoption of technology in practice (Matinmikko et al. 2009: 38). Own 

challenges strive also from traditional operation culture and processes, which should be 

renewed by using technology but respecting the old ways of working. Wireless technol-

ogy and mobile devices enable great changes in productivity and at the same time the full 

advantage of technology requires changes in working procedures (Matinmikko et al. 

2009: 21). 

 

3.2  NETWORKING PLATFORMS  

Networks in general and the Internet in particular provide exceptional opportunities for 

communication and data exchange among and within construction firms. It simply can be 

described as the act of connection between computers or devices together to support dig-

ital communication among them. It lets you effortlessly transfer data such as files, pic-

tures, information, etc. without using a disk or storage devices.  This section examines 

the use of and access of different networks to the Internet (Onyegiri et al. 2011: 465). 



27 
 

 

Virtual private network (VPN) is a communications environment in which access is con-

trolled to permit peer connections only within a defined community of interest such as 

the global Internet (www.cisco.com/web/about/ac123/ac147/archived_issues/ipj_1-

1/what_is_a_vpn.html). VPN gives extremely secure connections between private net-

works. Most construction companies use VPN as it proves to be the most secured of all 

the other types of networking (Onyegiri et al. 2011: 466). 

 

An intranet is usually described as an internal or restricted access network that is similar 

to functionality as the internet, but is only available to an organization internally 

(www.techfaq.com/intranet.shtml). For instance if a construction firm would like to share 

specific information such as documents, any current announcements, new product details 

etc., but only allow those computers and devices in the organization access to this infor-

mation, they would use an intranet (Onyegiri et al. 2011: 466). 

 

An extranet is an extension of a firm’s internal network that allows outside users to pro-

vide and access information in a secure environment (www.articlesnatch.com/tag/intra-

nets). Like an intranet, it is web browser based, making information available on any 

computer without any special equipment. However, an extranet does require extensive 

security and may need special software to provide user authentication and to encrypt data. 

Extranets can be used to extend the firms business applications to suppliers, clients, ven-

dors, customers or other businesses. They make sharing data simpler and more cost ef-

fective, allowing employees to telecommunicate (Onyegiri et al. 2011: 466). 

 

Recently, a concept of how the Web and its associated technologies can be used to man-

age construction projects has been widely acknowledged by practitioners. This concept 

is often referred to as a Web-based Project Management System (WPMS). It promises to 

enhance construction project documentation and control and to revolutionize the way in 

which a construction project team conducts business. WPMS is an electronic project-

management system conducted through the Extranet, which is a private network that uses 

Internet protocols to transmit information. The system is only accessible by a project 

team, but team members can be located in different organizations. It basically provides a 

centralized, commonly accessible, reliable means of transmitting and storing project in-

formation. Project information is stored on the server and a standard Web browser is used 
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as a gateway to exchange this information, eliminating geographic and boundary hard-

ware platform differences. (Nitithamyong & Skibniewski 2004: 492) 

 

Other innovations, such as cloud-base model collaboration is starting to have a unique 

impact on team’s ability to complete estimates. Tools allow multiple users to collaborate 

in real time in the cloud with the same databases. Collaboration in construction has started 

to shift beyond the model. It is web based and real time, and it involves input from several 

team members and it aims to speed up work. Enabled technology, the process of collab-

orative estimating and scheduling is beginning to take hold. (Hardin & McCool 2009: 24) 

 

An example of cloud-based model collaboration tools is SharePoint, a web application 

platform offering a set of tools that can be used to provide intranet portals, document and 

file management, collaboration, and social networks. The SharePoint platform also offers 

many more process and workflow capabilities (http://www.microsoftvirtualacad-

emy.com/product-training/sharepoint 1.10.2015). 

 

3.3 BUILDING INFORMATION MODELLING (BIM) IN CON-

STRUCTION PROJECTS 

In construction industry, R&D has focused strongly on investigating Building Infor-

mation Modelling (BIM) and its potential applications throughout entire construction pro-

cess. Building information models are beneficial development target since constructing 

is very information intensive operation (Matinmikko et al. 2009: 21). BIM applications 

are being rapidly embraced by the construction industry to reduce cost, time, and enhance 

quality as well as environmental sustainability. BIM is considered both a modeling tech-

nology and associated set of processes to produce, communicate, and analyze building 

models (Kihong & Mojtaba 2011: 175-176). 

 

In BIM, computers are used to automate and simulate hand-drafting methods, and 3D 

models assisted in showing what building will look like by the time they are built. BIM 

software have the ability to directly and interactively present concepts of design in a form 

which represent physical and real images of the building to allow designers to identify 

clients’ needs, and to promptly and effectively provide solutions to these needs (Dace, 

2007 cit. Onyegiri et al. 2011: 463).  
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BIM involves people from design, management, construction and operations during the 

design phase which helps a great deal in the lead to design improvement. It has the ca-

pacity to simulate time function by linking it to other personal computer-based construc-

tion planning packages such as spread sheets and CAD. With BIM, it’s possible to be able 

to detect unclear flaws on the computer screen before actual field construction. It is a tool 

to assist in improving communication and collaboration for a successful overall produc-

tivity by designer and contractors (Eastman et al. 2008 cit. Onyegiri et al. 2011: 464). 

 

BIM coordinates all building systems incorporated into it, all equipment, fixtures, pipes, 

ducts, conducts, structural members, and other building components can be checked 

through using tools and commands to discover and resolve conflicts before systems are 

installed in the field. BIM can also be used as assistance to the design and construction 

team to provide a review and re-evaluation of various means and methods to guarantee 

the design can be built to meet a targeted schedule and cost. It helps to detect errors and 

omissions in the design or project as the case may be. The use of BIM illustrates the most 

common use of 3D in the construction society. Designs can be projected using projectors 

to create an immersive experience. This facilitate decisions based on the spatial 

knowledge of these models, this is very advantageous as it helps in cutting huge costs in 

construction (Onyegiri et al. 2011: 464). 

 

BIM can be updated during the construction of the facility to create an “as-built” record 

of construction conditions. Once this is complete, the geometry in the BIM can be linked 

or associated with non- graphic information typically found in equipment and facilities 

operations manuals. In this way, the BIM becomes a complete and living record to support 

the facilities management (Onyegiri et al. 2011: 464). 

BIM is therefore more than the process of designing and constructing buildings. BIM 

plays a bigger role in the development of operational strategies for the improved manage-

ment of buildings and structures. The information exchange etc. in construction opera-

tions and the specifier's properties, helps to streamline processes and improve communi-

cations within the project team (Tan at al. 2013: 95). 
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Despite the proven benefits of using BIM, there are found to be barriers to BIM imple-

mentation. Ku and Taiebat (2011) found the following barriers to BIM implementation: 

1. Learning curve and lack of skilled personnel  

2. High cost to implementation  

3. Reluctance of other stakeholders (e.g. architect, engineer, contractor)  

4. Lack of collaborative work processes and modeling standards  

5. Interoperability 

 6. Lack of legal/contractual agreements (Neil 2015:16). 

 

Even so, BIM skills will become a basic competency for construction employees in the 

foreseeable future. Findings could also suggest that collaborative BIM processes require 

dedicated tasking, timing and support of individuals (training and beyond) and the larger 

organization to allow teams (across disciplines and with varied knowledge) to properly 

collaborate. Without these arrangements, BIM collaboration success might be limited 

within and outside of the organization and hinder adoption across the industry (Zhao et 

al. 2015: 118). 

 

3.4 MOBILE APPLICATIONS IN CONSTRUCTION PROJECTS 

Mobile phones and devices have various technologies that can be utilized in moving 

work, work steering and reporting. The most important feature is naturally wireless data 

connection that enables data transfer between mobile device and data platform. It’s also 

possible to create and install new applications that aren’t generated by the mobile device 

manufacturer (Matinmikko et al. 2009: 23). Other important preconditions for implemen-

tation of mobile services are ease of use of the devices and applications, reliable connec-

tions and affordable prices both in normal and in data use. Mobile phones proved to have 

several practical benefits when compared to other terminal devices: everybody has one, 

many people have business mobile phones, people are used to using them and thus they 

consider them easy to use (Matinmikko et al. 2009: 5). 

 

The use of mobile hardware in construction has changed the landscape of the modern-day 

project management, in both how information is accessed and how it can be added and 

disseminated. Mobile technology-enabled platforms are now able to communicate be-

tween systems and project stakeholders in real time. One of the major issues of the past 
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in construction has been the inability for feedback and information flow to come from the 

field fast enough. Now with many of these barriers removed, teams are collaborating us-

ing applications (apps) that ride on mobile platforms such as iOS (Apple), Android, 

Google of Microsoft Windows. These applications are optimized to perform quickly and 

have created a new dynamic in efficiency, closing the feedback loop (Hardin & McCool 

2009: 31). 

 

Additionally, the use of these mobile devices is being defined in different ways. As an 

example, some teams now employ the use of digital documents or hyperlinked construc-

tion document sets. This system links construction drawings, specifications, submittals, 

requests for information (RFIs), and other information in PDF form to each other. The 

value in digital documents is the enhanced visibility into real-time construction infor-

mation. This eliminates versioning control because a team is only able to look at the “lat-

est and greatest” set of information. It is safer to view documents on tablet in the field 

because tablet devices can be attached to a harness or safety vest in lieu of large plan and 

spec sets. In addition, digital technology is more sustainable and reduces the amount of 

printing and the associated reprographic costs (Hardin & McCool 2009: 31). 

 

However, data platforms and basic processes have to function well before mobile tech-

nology can be integrated. Moreover, mobile applications should integrate seamlessly to 

background data system processes since if they don’t, data platforms remain separate and 

benefits of mobile solutions become scarce. When mobile technology is integrated to 

background data platforms also need for information security increases. Nevertheless, 

information security will not be an obstacle in most cases when using mobile technology 

solutions. Problems with applying mobile technology solutions are not often technologi-

cal but deal with lack of clear operations model. Initialization, different functions and 

purchasing models are still indefinite in most construction companies. Also cultural bar-

riers in construction industry remain against mobile technology, but this is not the case 

with younger generation. However, even if the mobile application is practical and user 

friendly, it will not be used if the user doesn’t find it beneficial and important (Mat-

inmikko et al. 2009: 38-39). 
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Mobile technology solutions are targeted, at least in the first stage, to increase the perfor-

mance of current processes and not to create new ones. The most important enhance ob-

ject is to speed up information flows with mobile devices. Creation of new processes with 

mobile technology comes in question only when mobile technology is utilized effectively 

and routine-like in synchrony with current processes (Matinmikko et al. 2009: 40). 

 

3.5  ICT IN CONSTRUCTION LOGISTICS MANAGEMENT 

Sequencing, safety, logistics, material storage, deliveries, quality control, equipment 

management and reporting, along with a host of other coordination activities, are what 

make up a construction manager’s day on a jobsite (Hardin & McCool 2009: 25) The 

primary logistics function is to have materials arrive when they’re needed. On the average 

site, the precious unloading hours are not utilized in an optimal manner. With logistics, 

it’s possible to create a regular heartbeat, with regular and consistent arrivals. Not long 

ago, this had to be arranged using pen, paper and whiteboard. Now it’s possible to use 

software for scheduling, where contractors can book resourced for unloading as well. 

(Barthorpe et al. 2010: 70) In this regard, the use of information technology (IT) is sug-

gested to achieve better logistics processes, and avoiding delays. (Ebrahim et al. 2013: 

241) 

 

In the scope of logistics, building information modelling (BIM) is used to analyze a build-

ing and its estimated site conditions, existing and proposed neighbouring buildings and 

underground utilities, site access, excavation, shoring, safety issues, dewatering, place-

ment of cranes, storage and site building positioning etc. BIM is also used to facilitate a 

quantity survey of building materials and components, and these quantities are linked 

directly to cost databases. With this information, building design modification can be 

carried out before actual construction commences. Furthermore, BIM data assists in lay-

out of materials and systems in the field. This includes the creation of “lift drawings,” 2D 

extractions in plan and section which describe the field work in detail, and integrated with 

pertinent quality and safety information (Onyegiri et al. 2011: 464). 

 

Many BIM tools provide also scheduling functionality and simple functions to link con-

struction schedule to the 3D model, allowing visualization of the sequential construction 

of the building. This means that time as a fourth dimension can be added into the 3D 
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modelling in BIM to visualize and optimize what the schedule and sequencing is before 

or during construction (Zhao et al. 2015: 108). BIM model can even be 5D (including 

cost) and it goes right up to ‘nD’ (a term that covers any other information) (Dang & 

Tarar 2012: 12).   

 

When material status cannot be easily seen on a construction site due to physical obsta-

cles, computer-aided visualization is needed to facilitate reporting of process status. The 

visual report produced by BIM can clearly demonstrate the availability of materials and 

their final locations, which ultimately facilitate monitoring and properly provide process 

transparency (Ebrahim et al. 2013: 243). 

 

For example the project manager will be able to access and calculate the required number 

of resources needed at a particular period of the construction. This has a very huge impact 

on the efficiency of ICT in the construction sector. Figure 4 demonstrates site logistics in 

4D environment (Zhao et al. 2015: 108). 

 

 
Figure 4: Demonstration of construction site in 4D environment (Dang & Tarar 2012: 

17) 
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The best way to understand issues that comes up during the project and then to resolve 

them is to review the models in 3D and in collaborative environments. Often the resolu-

tion of conflicts can be achieved in the same environment, significantly reducing the 

amount of phone calls, e-mails, and other coordination efforts (Hardin & McCool 2009: 

25). As project information changes, the database on the server can be easily updated with 

new data. Members of the project team can then access the updated information via a 

digital user ID and password from remote locations at any time, eliminating the problems 

that occur in linear communication schemes (Nitithamyong et al. 2004: 492). 

 

The calendar feature allows team members to coordinate project events i.e. material de-

liveries to the site or meetings in a centralized agenda (Nitithamyong et al. 2004: 498). 

The best system will tell you where there is a potential conflict, for example where the 

hoist has been booked already (Barthorpe et al. 2010: 69-72). The schedule feature allows 

team members to create project schedules online or to convert project schedules created 

by standard scheduling tools to an online working schedule. A view of the bar chart and 

the capability of modifying information and assigning resources can also be done using 

the schedule feature. Alerts with direct links to the task in question are provided to team 

members having overdue items. The schedule feature can also be integrated with the cal-

endar feature to quickly view milestones at a glance (Nitithamyong et al. 2004: 498). 

 

It is also possible to introduce a project hierarchy into the system, which allows docu-

ments or areas of the project to be restricted to only people at certain levels of responsi-

bility, etc. Hence, the mistakes caused by poor communication and the delays due to the 

time it takes to move documents and people around for approvals and meetings would be 

minimized. WPMS is predicted to significantly improve the speed and quality of commu-

nication among project participants and promotes collaboration and coordination in con-

struction projects (Nitithamyong et al. 2004: 492). 

 

Logistics as adapted for all sizes of construction project is about using a flexible approach 

to streamlining an innately complex environment, and so it relies less on technology and 

more on basic process management. Therefore, it’s far easier to scale the solutions down 

to smaller projects. Materials ordering needs forward planning rather that fire-fighting, 

whatever the size of the job is (Barthorpe et al. 2010: 49). 
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4 RESEARCH METHODS 

4.1 CASE DESCRIPTION 

4.1.1 INTRODUCTION TO SKANSKA OY 

Skanska is one of the world's leading project development and construction groups, con-

centrated on selected home markets in the Nordic countries, other European countries and 

in North America. Skanska AB was founded in 1887 in Sweden and company’s key op-

erations are construction and development of commercial property, residential and public 

private partnership (PPP) projects. 

 

Skanska Oy’s operations in Finland cover construction services, residential and commer-

cial project development and life cycle projects. Construction services consist of con-

struction, technical installation services (Skanska Talonrakennus Oy) and ground- and 

environmental construction (Skanska Infra Oy and Skanska Asfaltti Oy). Skanska Oy has 

also machine rental services in Skanska Rakennuskone Oy.  

  

Residential project development in Skanska Oy is under Skanska Kodit in Finland and 

commercial project development is under Skanska CDF Oy in Nordic level. Life cycle 

projects are under Skanska Infrastructure Development. 

 

Combined revenue of Skanska Oy’s businesses in 2014 was 835 million euros with 

amount of 2179 employees. 

 

4.1.2 INTRODUCTION TO VISSEL & RALLARE & TRALLAPARKKI 

In 2015 Skanska Oy and SATO agreed constructing 45 apartments to Kauniainen, in 

western Finland. Building of As. Oy Rallare started in August 2015 and new apartments 

will be finished by 2017. Most of the apartments built are small ones but vary from 35 

square meter studios to 76 square meter two bedroom homes. The apartments are going 

to be rental, since there is a continuous demand for small rental homes next to good 

transport connections and services.  
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In the same entirety, Skanska has its own residential development project, As. Oy Kau-

niasten Vissel, which is going to be identical to As. Oy Rallare with 40 apartments. Con-

struction in As. Oy Vissel started also in August of 2015 and will be completed in Febru-

ary in 2017.  

 

In addition, a parking garage called Trallaparkki is constructed in the same block for the 

tenants of As. Oy Vissel and As. Oy Rallare. Trallaparkki is part of Skanska’s residential 

development project. The parking garage will be built to a building lot next to the two 

apartment buildings. Trallaparkki is built in six floors, three of which will be under-

ground. Together it contains 92 parking spaces. There will be also seven parking spaces 

on the ground level next to the parking garage. 

   

Apartments in As. Oy Rallare and As. Oy Vissel will have functional ways of using space, 

modern technical installation and large balconies. There will be also sheltered court yard, 

which offers the tenants green space between the two apartment buildings. As. Oy Rallare 

and As. Oy Vissel have gotten their names next to railway station close by: Rallare means 

a railway worker and Vissel a whistle of a train (Skanska, 2015k). 

 

4.2 DATA COLLECTION 

Data for this study was collected from various sources; theoretical data, interviews of key 

personnel inside the case company, internal data sources of the case company and survey 

of BIM usage on case company’s sites. This survey was conducted as a questionnaire 

appointed to site personnel about use of ICT tools on-site. As a whole, there were 163 

answers given from different age groups and positions in the site. The questions regarded 

what different applications were used for, how many hours per weeks they were used, 

applicability and user friendliness of the programs and weather there was need for better 

instructions or education. In addition there was section for free comments about BIM and 

mobile applications in general in site-use. The user survey is presented in Appendix 1. 

  

Interviewees were chosen inside the case company Skanska Oy. All of the interviewees 

were selected as key personnel in the field of logistics, ICT, Research and Development, 

BIM or site management. Data concerning logistics management, BIM, ICT and mobile 

applications was also gathered from intranet in Skanska Oy and other Skanska internal 
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data sources. Below is listed the key personnel regarding this study, the field they are in 

and what is their main task in Skanska Oy: 

 

Table 1 Interviewees in Skanska Oy, compartmentalized by field they work in 

Field Interviewee Title 

On-site logistics 

Jani Uutela 
Production Engineer, Shopping 

center Valkea 

Sorella Ovalo 
Production Engineer, Lorenzin-

puisto 

   

Research and Develop-

ment, BIM 

Mikko Mäläskä Development Manager 

Jaakko Nissilä Development Engineer 

   

ICT, IT 

Sini Kallio ICT Specialist, Estimator 

Juho Huitu Application Expert 

Pauli Sarkia SharePoint Solution Architect 

Per Danielsson Skanska Sweden, Teknik 

   

Case site – Vissel & Ral-

lare & Trallaparkki 

Toni Mäntyvaara Site Manager 

Taneli Hakasaari Production Engineer 

Simo Mesimäki Supervisor, Frame work phase 

Petri Pellikka Supervisor, Interior work phase 

 

The types of the interviews were made on the basis of interviewees’ field. Regarding on-

site logistics, interviews were made in the sites of shopping center Valkea in Oulu and in 

Lorenzinpuisto in Espoo. First interviewees were asked to describe general logistics man-

agement on-site, how ICT-tools were utilized and what development targets should be 

pursued concerning logistics management. After the interview these points were gone 

through in practice in site-tour. Regarding R&D and BIM in Skanska Oy, more structured 

interviews were conducted where a set of questions were given beforehand. This way it 



38 
 

was possible to go deeper in development ideas connecting BIM to on-site logistics. With 

ICT and IT interviews formed from various meetings and emails concerning SharePoint 

and logistics calendar development. Regarding the case site, many visits were made to 

the site to discover needs of the site concerning development of the logistics calendar and 

general feelings towards it. In one visit, broader interview was conducted regarding also 

other ICT-tool usage in the site in general, in logistics management and connecting the 

SharePoint logistics calendar. 

 

The case site was chosen on the bases that the purpose was to create web based delivery 

management system on SharePoint to a regular residential construction project. The case 

project project, Vissel & Rallare & Trallaparkki had also SharePoint based project bank, 

in which the logistics calendar was created as a subsite as was planned in IT department. 

In addition, the project started at a convenient time regarding this study so that the Share-

Point logistics calendar would be in use from the start of the project. 

 

4.3 DATA ANALYSIS 

Analyzing information involves examining it in ways that reveal the relationships, pat-

terns, trends, etc. that can be found within it. That can mean subjecting it to statistical 

operations that can tell not only what kinds of relationships seem to exist among variables, 

but also trust level of the data. The point in terms of evaluation is to get an assessment in 

order to better understand collected data and its effects on those concerned with it, or in 

order to better understand the overall situation. 

 

There are two ways of analyzing the collected data: quantitate and qualitative. Quantita-

tive methods show the degree to which certain characteristics are present, such as fre-

quency of activities, opinions, beliefs, or behaviors within a group. They can also provide 

an “average” look at a group or population. The advantage of quantitative methods is the 

amount of information you can quickly gather and analyze (Olney & Barnes 2013: 2-18). 

Quantitative data for this study was gathered from user survey about BIM in on-site con-

struction, interviews and internal data of the case company. Chosen programs and ICT-

tools were selected on the bases what are currently been used, how many licenses are 

there, how beneficial and user friendly different programs are, what are going to be tested 

and what new software’s could be utilized in Skanska Oy. Additionally data from differ-

ent ways of managing on-site logistics was collected. The data from different sources was 
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combined and observed regarding which ICT tools are the most beneficial in logistics 

management. 

 

Qualitative methods produce non-numerical data. Most typically these are textual data, 

such as written responses to open-ended questions on surveys; interview or focus group 

transcripts; journal entries; documents; or field notes. However, qualitative researchers 

also make use of visual data such as photographs, maps, and videos. The advantage of 

qualitative methods is that they can give insight into outreach project that can’t be ob-

tained through statistics alone (Olney & Barnes 2013: 2-18). Qualitative data for this 

study was gathered from interviews and open feedback in BIM on-site user survey. The 

qualitative data was analyzed and compared to quantitative results. 

 
It’s also important to assess the credibility of the collected data when conducting scien-

tific study. First of all, collected data was gathered from various sources; literature, case 

company’s internal data, expert interviews in the field of information technology, logis-

tics, research and development and four different construction projects. The sites were 

selected from both residential and commercial sides, from small, basic project to large 

shopping center project and to a BIM oriented project. The case site was a basic residen-

tial one with foremen with average IT skills. This gave the study a realistic view of what 

is the level of know-how and interest on an average site.  

 

Data gathered from literature was selected on the basis of latest information available 

concerning ICT in construction industry. There is a contradiction between the two fields; 

technology is fast developing field of science while construction is one of the most tradi-

tional ones. Combining the two, especially in site environment is a challenge. While there 

is clear evidence that ICT and BIM can speed up processes in construction, there is still 

attitudes against change. Information gathered from ICT perspective can paint embracing 

picture that everything can be fixed by utilizing ICT tools. Information gathered from 

construction and especially on-site view shows that this is not always the case. 

 
Additionally, since construction industry is people based industry rather than technology 

or machinery based, perceptions or different opinions are reflected to facts. However, 

interviews with especially project personnel gave really realistic view what development 

needs there is. After all, ICT tools in construction are developed to help personnel and 

smooth their work; they are not an intrinsic value.   
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5 ICT IN LOGISTICS MANAGEMENT IN SKANSKA OY 

 

5.1 TARGET AREAS OF LOGISTISTICS MANAGEMENT IN 

SKANSKA OY 

Logistics may be perceived too narrowly as only material transportation from A to B. Yet 

logistics has interface with various operations, such as procurement, green, BIM, produc-

tion and holistic management of entire construction project which shows as precise ma-

terial deliveries, safety on-site and continuous flow between site actions. Logistics is a 

wide entirety and its target is to have as safe, efficient and disorder-free construction pro-

duction environment. In Skanska Oy logistics function is part of different forums, includ-

ing procurement, supply chain management, productivity and safety work groups. Logis-

tics has a close interface with construction production and projects are helped as much as 

possible. New solutions are also continuously developed to help smoothen production, 

improve efficiency and safety on-site. With planned and precise material deliveries is 

possible to greatly reduce costs and save time (Suutarla 2015: 64-65). 

 

As noted before, it’s possible to increase efficiency and safety, reduce waste and add 

value to supply chain with Lean. Skanska Oy has looked closer to Lean thinking at a 

research called LCIF 2. In this research Skanska investigates different solutions and tools 

that strive for developing construction process holistically. Especially BIM, prefabrica-

tion and smooth construction process are examined closely. Targets of this research are: 

− Better view for owners and legislators of how traditional procurement and con-

tract models limit integrated project delivery 

− Information about different kinds of project development models for players in 

construction industry, where knowhow of a construction team is utilized early in 

design phase to maximize value 

− New mindsets and methods for players in construction field to optimize design, 

logistics and production 

− Knowledge for construction companies about management of change and im-

portance of managerial and organization culture-change in Lean thinking imple-

mentation (Suutarla 2015: 70). 
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In past years Skanska has invested in development of logistics solutions. Several tools 

have been tested and implemented to construction production. Especially two standard 

logistics solutions have been implemented with great success; small item inventory that 

operates in VMI-principle and JIT deliveries in frame work phase. In order for JIT deliv-

eries to work out as they are supposed to, construction production has to be reliable and 

proceed in planned schedule (Skanska, 2015a). 

 

Developed logistics management goes hand in hand with safety on-site. Logistics solu-

tions are also safer solutions since with better logistics management results in more accu-

rate delivery scheduling and planning, decrease of unplanned material deliveries and ma-

terial movements on-site. Over quarter of all accidents on-site is related to on-site material 

moving. Procurement function has a chance to influence suppliers and subcontractors in 

contracts that their material deliveries and unloading is performed safely. Skanska carries 

on developing safety in entire supply chain by active supplier cooperation and adding 

safety aspects to contracts (Suutarla 2015: 65). 

Logistics solutions or new management tools don’t naturally solve on-site logistics prob-

lems alone but requires independent approach from sites in day-to-day logistics. To assist 

day-to-day logistics management on-site, Skanska has created Logistic Handbook. By 

implementing methods and tools described in the Handbook, site has logistics weekly 

routine, which helps scheduling material deliveries, manage unloading areas and re-

sources and keep machinery and warehousing spaces in order etc. (Suutarla 2015: 64).  

 

Long term logistics operations in Skanska Oy aims to enable construction projects to shift 

towards “deep blue” logistics management. This is logistics’ “road map” and frame of 

operations. Project can mark to the color palette what procedures they fulfill and this way 

find out what color zone the project belongs. Logistics organization then helps projects 

to take next steps closer to “deep blue” zone. At the same time operations in the site 

smoothen, materials are delivered more accurately, there are no futile movements, safety 

increases and schedule and cost planning becomes more reliable. In addition, logistics has 

to develop and find new solutions to increase effectiveness and smoothness in operations 

on-site. Below is Skanska’s logistics Color Palette (Suutarla 2015: 70): 
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Figure 5: Skanska’s logistic Color Palette (Talvitie 2013) 

 

 

In the future Skanska aims to plan out every material delivery and movement straight to 

assembly locations, where various mobile applications are beneficial in planning of ma-

terial placements and managing warehousing areas. These solutions are developed and 

implemented continuously on-sites in the Nordics (Suutarla 2015: 64). 

 

5.2 ICT INFRASTRUCTURE IN SKANSKA OY 

Infrastructure Services in Skanska Oy is responsible for developing, maintaining and sup-

porting IT Infrastructure solutions used mainly in Nordics and to some extent globally. 

Skanska has a strong focus on stability, redundancy and availability as many of the com-

pany’s deliveries are a foundation for business critical solutions. Skanska is driving for 

consolidated solution in the Nordics and globally when it enhances current and develops 

new solutions in the infrastructure area. 

 

Infrastructure System’s function is maintenance and development of Skanska’s Global 

AD, Identity and access management, Exchange, File Services, MS SQL, Infrastructure 

for SharePoint and monitor solutions for the Microsoft environment. Furthermore, 



43 
 

Skanska’s Core Infrastructure include maintenance and development of Nordic data cen-

ters, Server platforms (physical and virtual), storage and backup and the Network solu-

tions WAN, LAN and WiFi. Maintenance and development of workplaces include client 

platform and the standard office applications, mobile management for iPads and mobile 

phones, Lync /video and Citrix solutions for application or VDI access. To support the 

activities and solutions above, Skanska maintains the following IT-components (Skanska, 

2015b): 

 

Table 2 Skanska’s maintained IT-components (Skanska, 2015b) 

IT Component Description 

SharePoint 
Platform for collaboration, document management, work flow, etc. 

Basis for Projectspace, EID, ISI and Vsaa. 

Aris Tool for business process management 

eDocs DM / 
RM 

Document management platform and records management solution from 
OpenText 

Request WEB 
Review 

Administration of physical archiving 
Electronic archiving 

 

The following IT-components relate to Skanska’s area, but are not yet included in IT-
portfolio. 

Table 3 IT-components related to Skanska’s area, but are not yet included in IT-portfolio 

(Skanska, 2015b) 

IT Component Description 

PDFDocs Client side PDF management 

Apricon C3 & Pnet External collaboration solution (ASP) 

Projectplace External collaboration solution (ASP) 

 

Projectspace is a Web-based service that offers a collaboration platform that is accessible 

internally as well as externally. Projectspace offers Skanska projects a SharePoint-based 

platform for collaboration purposes. It is available to Skanska users in the Nordics, and it 

also offers secure access for external parties (e.g. suppliers, sub-contractors, consultants 

etc.) to join. Tools and features offered are: 
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− File sharing 

− Calendars 

− Task lists 

− Contact lists 

− Discussion boards 

− Document templates  

− Safety round app 

− Nordic Projectspace 2.1 

 

The service is built on SharePoint 2013 -platform and offers same functionality as Pro-

jetspace 2.0 but also some new features like document templates and safety round appli-

cation. All Nordic users belonging to Skanska Sweden, Skanska Finland and Skanska 

Norway are licensed. External users (by invitation only) are licensed, but Skanska has an 

upper limit for a total number of external users (Skanska, 2015b). 

 

5.3 BUILDING INFORMATION MODELLING (BIM) IN LOGIS-

TICS MANAGEMENT 

Skanska, along with the wider construction industry is currently part way through the 

adoption of BIM, which requires the use of new processes and tools in order to optimize 

the delivery of its design, construction, development and asset management services. Dig-

ital Engineering, enabled by a multitude of technologies including CAD, 3D Modelling, 

BIM, GIS, digital instruments, mobile technology and much more will allow Skanska to 

fully adopt digital processes and workflow in order for the full benefits of this way of 

working to be realized (Skanska, 2015c). 

 

Building Information Modeling (BIM) is a mandatory One Skanska way of working that 

uses technology, databases and processes to support design, build, operation and divest-

ment by effective data management and availability of good information throughout the 

life cycle of the asset (Skanska, 2015c). BIM is applied to all of Skanska’s projects and it 

is essential the company’s partners clearly understand the requirements at the very start 

of projects. To this end Skanska requires a project specific BIM strategy to be jointly 

agreed with the objective of ensuring that the requirements of BIM are clearly understood 

by all partners, contractors and consultants and that they cover ID’s requirements 
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(Karlström, 2015). Below is an Example of Skanska’s BIM model in construction of 

shopping center Valkea in Oulu: 

 

 
Figure 6: Example of Skanska’s BIM model in construction of shopping center Valkea in 

Oulu (Uutela 8.10.2015) 

 

The Contractor and FM/O&M operator benefit directly from BIM in terms of savings in 

time and money as well as achieving higher quality.  There are also some additional direct 

benefits for ID: 

− Visualization: To support and enhance collaboration and understanding during 

the bidding, construction and asset management phases. 

− Green BIM: To enable greener options to be more easily investigated and evi-

denced 

− Life Cycle Cost Optimization: Allowing faster and more detailed investigation 

of design options and their affects upon the life cycle costs of the project 

− Safety: To facilitate detailed safety reviews of the project and identify potential 

hazards and clashes prior to construction and operation. 

− Investment Return: Accurate and comprehensive records and data management 

enhance project valuations (Skanska, 2015c). 

 

Based on Skanska’s vast experience, BIM is capable of positively impacting all phases 

of a project life-cycle. BIM significantly enhances the project team's ability to collaborate 

and use other innovative tools, from prefabrication to virtual models in the field. 
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− The design can be easily understood and reviewed to help guarantee its accuracy 

and completeness.  

− Alternatives can be visualized and evaluated in terms of cost and other project 

parameters. 

− Sustainability analyses can be performed and different kinds of quantity calcula-

tions of spaces and materials can be performed.  

− The models can represent the completed project and be integrated with all of the 

operation and maintenance material required of the project and delivered to the 

owners as part of their facility management strategy. 

− The purpose of these activities is to be able to offer better solutions, quality and 

service to our clients and stakeholders (Skanska, 2015c). 

 

These include construction logistics planning as well. With BIM, it’s possible to turn 2D 

models described above in to more visual 3D models. Visualization helps to comprehend 

the building better and how far for example the tower cranes reach. Below is an example 

of Tekla 3D general arrangement plan of shopping center Valkea jobsite in Oulu (Uutela 

16.9.2015). 

 
 
Figure 7: Tekla 3D general arrangement plan of shopping center Valkea in Oulu (Nissilä 

2015) 
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This idea can also be applied to JIT delivery placement plans. Since element installation 

can be planned and timed in Tekla, it’s logical to plan JIT deliveries as well, since they 

must be scheduled according to frame work schedule. The chosen materials to JIT deliv-

eries can be modelled with Tekla in corresponding measurement as the right packages to 

structure model. In this process, the site engineer also plans suitable places for every ma-

terial package to be situated so the materials can be lifted straight to planned, marked 

places with tower crane. Tekla is suitable for making JIT delivery placement due to the 

3D possibilities. It’s possible to implement for example element support struts, telescopic 

props or floor slab supporting struts that has to be taken into account. This way, place-

ments are planned beforehand so that there are no obstacles either in the vertical direction 

or in horizontal.  

 

 
 

Figure 8: Tekla 3D material placement plan for JIT-deliveries in Kauniaisten Kvartetti 

jobsite (Ronkainen 2013) 

 

In addition, the routes of the materials that are moved to their destination places in the 

site can be planned by utilizing Tekla. By examining the model can be found best ways 
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to move materials for example into the building and if there is a possibility to add addi-

tional platforms or other equipment to ease relocating the materials. Also storage areas 

can be added to the model. Due to visual characteristic of Tekla modelling, it’s useful to 

open the model and additional logistic related plans in site meetings so everyone can more 

easily understand what materials are in question and what is to be done to them on-site 

(Uutela 16.9.2015). 

 

There are two kinds of licenses of Tekla used in Skanska. The first, management license 

is used in most sites and enables the user to roll the model around, cut the view and inspect 

information from the model. The other is engineering license that enables the user to 

model additional blocks to the model. This license is needed in order to create general 

arrangement plans, JIT delivery placement plans or other plans that are needed in BIM 

logistics management. 

 

Use of Tekla has been found out to be challenging in the site. This is a result of lack of 

know-how of using modelling soft wares and differences in how to use the program be-

tween site foremen and designers. In addition Tekla is heavy program and has a lot of 

potential but it is not used in the sites in the way that could. For example 3D general 

arrangement plans and 3D JIT delivery placement plans are made in headquarters, not in 

the sites where they should be made. It’s not because lack of licenses, but lack of com-

munication, education and know-how  

 

At the moment there is no systematic training when it comes to information modelling in 

Skanska, despite the fact that most of the difficulties with modelling and other ICT-tools 

are due to lack of training and knowhow. Only when someone communicates from the 

site and asks for training, it is set up.  There is no reason why this should be so, expect 

understaff in BIM organization. It is desirable that this should change and trainings within 

Skanska could be organized systematically in the future. 

 

Skanska is looking alternative and complementary softwares to Tekla Sturctures. Possible 

softwares that are under testing are Trimple Skethup and Navisworks. Trimple Skethcup 

is more user friendly program than Tekla Stuctures and is also compatible with Tekla, 

Tekla Field 3D and other IFC-file formats. Navisworks is one of the AutoDESK programs 

and enables modelling, review and communication of project details through 5D analysis 
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and simulation. It’s a future target that 2D is abandoned and replaced fully with 3D, 4D 

or even 5D modelling with appropriate modelling software (Nissilä 9.10.2015). 

 

5.4 SOLIBRI MODEL CHECKER (SCM) IN LOGISTICS MAN-

AGEMENT 

To check and combine designers’ building information models, Skanska uses Solibri 

Model Checker (SMC). With SMC information models are inspected and analyzed 

throughout predefined rules and processes. Purpose of checking and combining infor-

mation models is to find plausible problems and correct contradictions between them as 

early as possible. Solibri Model Checker is in a way a proofreading program. In Skanska’s 

development projects and design responsibility projects Skanska’s BIM team combines 

and checks the information models. Solibri Model Checker enables also cost manage-

ment, delivery timings and maintenance work. It performs clash detection, deficiency de-

tection, BIM and accessibility compliance, model comparisons and full information take 

off (Skanska, 2015d). 

 

 
Figure 9: Building Information Model analyzing process (Skanska, 2015d). 

 

In Skanska, Solibri Model Checker is used widely and it’s more popular tool than Tekla 

in the sites, although the programs are usually used together to complement each other. 

At the moment (27.10.2015) there are close to 80 projects modelled with Solibri, of which 

30 are in execution phase. There are approximately 750 users altogether in Skanska Nor-

dics with 69 floating licenses. In BU Skanska Finland, there are close to one hundred 

users every day (Nissilä 9.10.2015). Since Skanska has only limited amount of licenses, 

users can use Solibri Model Viewer (SMV) to view information models. With SMV users 
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can rotate and view the model, but it’s not possible to make for example clash detections 

or reports like with Solibri Model Checker (Skanska, 2015d). 

 

Solibri Model Checker (SMC) is useful also in logistics management on-site. It can be 

utilized in various means which are traditionally done by hand using floorplans, ruler, pen 

and calculator. It can be used in material quantity take offs, delivery planning, visual 

examinations and in the making of material distribution lists in the site. Since SMC con-

tains the architectural 3D models, it’s used in interior construction phase.  

 

In quantity take offs, SMC speeds up the calculations and reduces mistakes compared to 

traditional way. In SMC user can form “baskets” according to model tree views, 3D-

windows, classifications or sections and adding wanted objects to the basket. It’s recom-

mended to save the baskets to the model while making visual inspection, clash detection 

and quantity take offs to ease finding wanted objects later. It is also possible to export 

quantity calculations to Excel and send to supplier or print as distribution lists to workers 

(Skanska, 2015d). Below is an example of quantity take off of wall and roof panels made 

with SMC: 

 

 
Figure 10: Model of project As. Oy Kauniaisten Kvartetti opened in Solibri Model 

Checker (Suutarla 2013) 
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Figure 11: Quantity take off of wall and roof panels made with Solibri Model Checker in 

As. Oy Kauniaisten Kvartetti (Suutarla 2013) 

 

In SCM, there is also possibility to create ready classifications or baskets to specified 

material groups. Skanska is now in the process of making these classifications as an 

“Skanska extension” in SCM for Skanska’s own needs in order to ease and speed up 

information take offs (ITO) in the site. There are also specific roles for different tasks. 

For example foreman in charge of site logistics can choose “logistics foreman” role and 

have ready-made classifications for e.g. JIT deliveries. In Solibri Model Checker 9.6. it’s 

also possible to add date as a classification attribute. This way, different classifications 

can be made according to delivery date. Furthermore, these classifications can then be 

printed out as a report and sent to supplier or terminal, so they have specific information 

about the materials and their delivery dates. Reports can also be exported in BIM Collab-

oration Format (BCF), so when suppliers opens up the report, it shows specific location 

from the model. This requires of course that the information model is shared to the sup-

plier or terminal (Mäläskä 8.1.2016).  

 

ICT Specialist Sini Kallio in Skanska has also created comprehensive Solibri based Excel 

tables to ease foremen and estimators in material quantity calculations and compart-

mentalizements. These are though in testing phase, but have a great potential to be very 

beneficial to Skanska. 
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In spite of the benefits of SMC, in some Skanska sites, for example in Valkea in Oulu, 

the architectural 3D model is merely geometric. This designates that locations and meas-

urements are right, but there is still no chance to make quantity take offs since material 

information is not integrated to the model. Despite this, in Valkea Solibri is nonetheless 

used in quantity calculations, but there is more mechanical work for the site foremen. 

Still, the work load is lighter than in traditional method of calculating by hand (Uutela 

16.9.2015). 

 

SCM is experienced useful in logistics management in sites. Foremen and site engineers 

have developed their skills of using the program. However, not all of the site engineers 

have the know-how or will to use SMC. Additionally clear instructions and manuals are 

missing from Skanska Intra, so that foremen could learn how to use SMC themselves. 

There are also employees that would like to have advanced training with Solibri, espe-

cially in quantity take offs, but will not get it easily enough (BIM usage on-sites, field 

study, appendix 1).  

One solution to this would be on-line trainings in Skanska’s on-line school environment. 

There could be instructions step by step on most commonly used modelling soft wares, 

including SCM (Talvitie 8.1.2016). Other option could be short videos of different parts 

of using SCM for example ITO or different tools in SCM. These could be filmed during 

Skanska’s trainings and shared in intranet (Mäläskä 8.1.2016).  

 

5.5 DGW PLATFORMS IN LOGISTICS MANAGEMENT 

Skanska has traditionally used AutoCAD from AutoDesk in construction sites for utili-

zation of DWG-drawings and PDF pictures. However, according to Maintenance Plan for 

Design & Engineering plan for 2016 Skanska is reducing of using AutoCAD. This is 

explained due to very expensive licenses that are likely to increase in cost in the future. 

In addition, the usage of AutoCAD is not in level that AutoCAD would be required to 

these purposes. The main usage of AutoCAD it mainly checking the model, creating gen-

eral arrangement plans and turning DWG formats to PDF for printing. These activities 

can be achieved by other, less costly programs as well. One of these is called Bluebeam 

Revu as well as Bluebeam Vu of which Skanska has taken in boarder usage with 150 

floating licenses in BU Finland (Nissilä 9.10.2015).  
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Bluebeam Revu is a PDF-based solution that enables architecture, engineering and con-

struction professionals to streamline workflows, improve communication and reduce pa-

per use. Revu includes 2D and 3D PDF creation and a variety of industry-standard red-

lining tools including text, highlights, shapes, clouds, CAD symbols and measurements. 

Advanced features include automatic drawing comparisons, hyperlink management, in-

tegration with SharePoint® and ProjectWise®, and tablet PC compatibility. Additionally, 

Revu includes an integrated cloud solution, Bluebeam Studio™, for storing PDFs and 

other project files online and collaborating in real-time on PDFs (Skanska, 2015e).  

 

In addition, Revu's integrated cloud-based collaboration solution, Bluebeam Studio™, 

helps to manage construction projects, regardless of Internet access. It’s also possible to 

store and share an unlimited number of PDFs and any other file type in the cloud for free. 

Bluebeam Vu allows access and navigation in PDF files and to fill out and save PDF 

forms, digitally sign PDFs and connect to Revu's cloud-enabled solution to access files 

stored in Studio Projects and collaborate on the same PDFs in real-time (http://www.blue-

beam.com/us/products/free-viewer/8.10.2015). 

 

Logistics management in Skanska’s construction sites include general arrangement plan-

ning, warehouse general arrangement planning, JIT-delivery placement planning. 

Skanska has used DWG-platforms in these plans, mostly because all the plans (architec-

ture, structural, HVAC, electrical) are traditionally made in DWG-format. By applying 

these plans and material quantity data it’s possible to make accurate placement plans. In 

addition, most foremen have know-how on how to use DWG-programs. The most used 

platform is AutoCAD – however, the use of Bluebeam and PlanGrid is growing in logis-

tics management in the sites. 

 

In logistics management, DWG platforms are used for example creating general arrange-

ment plans. General arrangement plan is a document the main contractor is obligated to 

make by law (VNA 205 11§). Every phase of construction has to be presented in general 

arrangement plan. The main task of general arrangement plan is to act as information 

source. With it is demonstrated site arrangements to every stakeholder; orderer, site per-

sonnel, suppliers and transport companies (Skanska, 2015g). Skanska has general ar-

rangement plan profile that helps creating it since it includes ready components such as 

tower cranes, site office and various signs. Quantity take off profile has also tools to ease 
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quantity calculations from DWG platforms (Skanska, 2015e). Below is an example of 

general arrangement plan made with AutoCAD and Bluebeam. 

 

 
Figure 12: General arrangement plan made with AutoCAD in As. Oy Kauniaisten Kvar-

tetti (Suutarla 2013)  

 

 
Figure 13: Example of an areaplan created with Bluebeam (Skanska, 2015e).  
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Bluebeam has proved to be practical to use in logistics management, since it’s lighter as 

a program, easier to use but it has all the features needed. It’s also possible to take meas-

urements and quantity take offs from the plans both in DWG and in PDF formats. This 

has been Bluebeam’s main tasks for example in Valkea’s site. Also, foremen can make 

their own markups to the plans, for example mark casting areas and also add photographs 

from the site. This is why Bluebeam has also been used in cleanliness and orderliness 

observation rounds in the site. Additionally, floor specific general arrangement plans 

were made in framework phase, since it’s possible to model delivery slots, warehouse 

areas and different size and shape boxes to describe materials in every floor. Bluebeam is 

described by users simple and practical. This is why paper plans are no longer in use when 

it comes to observing the plans, making general arrangement or warehousing plans, meas-

urement taking or quantity take offs in the site (Nissilä 9.10.2015).  

 

DWG platforms can be utilized also when planning JIT deliveries. Placement plans are 

made on top of combined architecture and structural models. This way for example right 

windows are located straight next to the right place and support struts are taken into con-

sideration. With planning, material damages are reduced, time is saved and no extra 

movements of the materials are required.  

 
Figure 14: Project Lorenzinpuisto’s Bluebeam frame work phase Just-In-Time delivery 

placement plan (Ovalo 28.10.2015) 
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Skanska has tested also DWG platform called PlanGrid. This is a cloud service for con-

struction plans and communication. The application is free up to 50 plans that can be 

opened and shared in the cloud. It’s possible to make own markups as mentioned before 

and then stored to the cloud so that anyone connected to the project can open them and 

observe the latest information. With the program, the user can open and modify DWG 

and PDF files and documents, for example JIT delivery plans.  

 

5.6 TR OBSERVATION APPLICATIONS IN LOGISTICS MAN-

AGEMENT  

TR (Technical Report) observation method for construction sites is developed for meas-

uring safety level of the site on weekly basis. Measurement is done observing the entire 

site and marking right and wrong findings observed in the site. Results and development 

curve of safety levels are discussed weekly in site meetings (Skanska, 2015f).  

 

Cleanliness or orderliness observation rounds can also be made in the same round with 

TR as expanded part of 6.a. “Orderliness and waste” of TR-observation round. In this 

section it’s observed the quantity of work-based waste and how it’s cleaned and sorted. 

Also quantities and order of materials on-site are examined so useless materials are re-

duced to minimum. Every negligence is marked to a report with cause, contractor and 

place. Foreman then notifies the person in responsible literally. If the negligence is not 

fixed with assigned time limit, it’s done with expense of the subcontractor in case 

(Skanska Logistics Handbook 28.10.2015).  

 

Observations rounds are executed traditionally by using paper form and pen. However, 

there are many more advanced applications for observation rounds such as Plan Grid, T3-

application, Insta Audit, Dalux and BIM 360. These applications work in mobile tools, in 

Skanska’s case; iPads. They are designed to replace paper documents in observation 

rounds and cleanliness and orderliness reports.  

 

Plan Grid has been used for example in shopping center IsoKristiina site by adding 

markups and photographs to architectural PDF plans when there is lack in cleanliness or 

orderliness and then restored modified plans to cloud in form of a report. T3-application 

has been in use in shopping center Valkea site. T3 application is mobile version of TR-
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measurement; in the application all the same steps are followed than in traditional TR-

measurement rounds. Site engineer Jani Uutela marks with + and – marking every posi-

tive and negative observation in the site. When the foreman adds negative observation, 

the application asks reason for it and then the foreman documents the lack in cleanliness 

or orderliness by adding a picture and a comment. Then T3 application forms up a report 

with TR-measurement results as well as cleanliness and orderliness report. This report is 

then distributed to everyone working in the site with demand of clearing up their own 

clutter. The report is reviewed also weekly in site meetings (Nissilä 9.10.2015). 

 

 
Figure 15 Part of cleanliness and orderliness observation report made with T3-applica-

tion in shopping center Valkea in Oulu (Uutela 16.9.2015) 

 

There are also other applications for cleanliness and orderliness observation rounds, such 

as Insta Audit, Dalux and BIM360 that are in pilot phase in Skanska. It’s also possible to 

purchase cleanliness and orderliness observation rounds as a service from logistics con-

tractor. In this scenario, logistics contractor works as impartial party so it’s easier for the 

subcontractors to take the reports more seriously and negligences are not questioned as 

easily. Logistics contractor observes also Skanska’s negligences and every contractor on-
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site have the same time limits to fix their flaws. If they don’t, logistics contractor cleans 

up the waste and charges accordingly (Skanska, 2015h).  

 

5.7 MOBILE APPLICATIONS IN LOGISTICS MANAGEMENT 

Skanska Oy has tested various mobile devices and applications and the best mobile tools 

turned out to be iPad and iPad Mini. Implementation of iPads continues evenhanded to 

construction projects throughout Finland. The reason of using tablets is to increase effec-

tiveness on-site as well as decrease mistakes due to lack of information flow. Foremen, 

site workers, measurers and element assemble foremen use tablets in their day-to-day 

work on-site. With mobile devices it’s more convenient to carry plans to the site which 

decreases walking back and forth and saves time.  

 

Mobile devices have also been used effectively to cleanliness and orderliness rounds and 

observing other flaws and negligences which are sent directly from site by email. Fur-

thermore, in BIM projects mobile devices have been used to view 3D models, where 

workers can see for example concrete element information and HVAC information from 

the model. With these devices it’s also easy to visualize plans to own workers and sub-

contractors and check if the installations are done correctly. 

 

Usage of mobile applications with iPads and smart phones is increasing in Skanska. Since 

logistics management in construction sites requires continuous mobility and real-time in-

formation, mobile applications have proved to be highly useful. With mobile applications 

foremen carry the latest information with them in the site, share information and com-

municate easily. Especially iPads are in daily use in logistics management. With iPads, 

foremen have the ability to do cleanliness and orderliness observation rounds electrically, 

check and model warehouse general arrangement plans, check out structural, architecture, 

HVAC and electrical plans. Below is listed the applications used with iPads and their use 

for project stakeholders (Skanska, 2015i): 

 

Table 4: Applications used with iPads and their benefits for project stakeholders  

 2D plans  

− BlueBeam 

− PlanGrid 

3D models  

− Tekla Field 3D 

 

Flaw and negli-

gence reports 

− Insta Audit  

Logistics  

calendar  

− Google  
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 − Dalux  

− BIM 360  

− T3 

− SharePoint 

Foremen 

 

− Viewing up-to-

date plans on-site 

− Taking measure-

ments and surface 

areas 

− Access to project 

bank on-site 

− Ability to send 

emails on-site 

(flaws, pictures, 

comments, commu-

nication) 

 

− 3D models in meet-

ings and visualiza-

tions 

− Assembly order 

− Component infor-

mation (weight, 

codes, materials etc.) 

 

− Measurements and 

quantities 

 

− Premade lists 

from negligences 

and subcontractors 

− Negligence cate-

gorization and re-

porting 

− Locations in 

drawnings, photo-

graphs 

− Cleaniness and 

orderliness observa-

tion rounds and re-

porting  

−Safety observati-

ons  

− Delivery schedul-

ing 

− Modifying rights to 

calendar 

− Unloading and 

moving resources 

− Lifts and general 

arrangement plan 

− JIT delivery place-

ment plans  

− General infor-

mation channel 

 

  

Measu-

rers 

 

− Drawings, plans, 

measurements, de-

tails 

− Measurements, 

XYZ coordination in-

formation, visualiza-

tions, details 

 − General infor-

mation of the project 

 

Orderer 

 − 3D models in meet-

ings and visualiza-

tions 

− Assembly order 

− Component infor-

mation (weight, 

codes, materials etc.) 

− Measurements and 

quantities 

 − General infor-

mation of the project 

 

Subcont-

ractors 

 − 3D models in meet-

ings and visualiza-

tions 

− Assembly order 

− Component infor-

mation (weight, 

codes, materials etc.) 

− Measurements and 

quantities 

− Reports from 

Skanska foremen 

− Material delivery 

suggestions 

− Unloading infor-

mation 

− View-only rights to 

calendar (apart from 

material delivery sug-

gestions) 
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− General infor-

mation of the project 

 

Element 

assembly 

foreman 

 

 − Element infor-

mation, weight, 

measurement, XYZ 

coordination infor-

mation 

− Measurement 

drawnings  

− Reports from 

Skanska foremen 

− Information about 

element deliveries 

− Information about 

JIT deliveries 

− General infor-

mation of the project 

Tower 

crane 

driver 

   − General infor-

mation of the project  

− Up-to-date infor-

mation about material 

deliveries, lifts and 

movements on-site 

Supp-

liers 

   − General infor-

mation of the project  

− Material delivery 

suggestions 

− Unloading place in-

formation  

− View-only rights to 

calendar (apart from 

material delivery sug-

gestions) 

 

With mobile devices, it’s possible to check out and make real-time changes to the plans 

on-site. With Tekla Field 3D foremen can open separate IFC-file which contains JIT-

delivery placement plans in the site.  This opens to the structure model so that all support 

struts are included to the plan. Also floor specific general arrangement plans can be made 

and observed in mobile devices like was done in shopping center Valkea site.  

 

The most important factor in iPads and other mobile devices is information distribution 

in mobile. This is why mobile devices web based logistics calendar work well together. 

All the deliveries, resource reservations and other general site information can be found 

in the same place. Truck drivers can check out beforehand where to unload the truck and 

what is happening beforehand and after the delivery. Also the tower crane driver keeps 

up with the schedule of unloads and when there is a free slot to other shifts and moves in 
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the construction site. Throughout iPad, important information to the crane driver can be 

given, for example general arrangement plans and where foremen want the materials to 

be relocated. 

 

Since the calendar is now in electronic format, the white boards can be replaced with info 

screens. In addition to the logistics calendar it’s possible to show additional information 

in the screen, for example safety requirements, upcoming introductions to the site and 

other current events and information.  

 

5.8 WEB-BASED DELIVERY PLANNING SYSTEMS 

Basic starting point of on-site logistics management is to enhance material flows by 

streamlining information flows related to them (Talvitie 2006: 55). Delivery planning 

systems are tools developed to manage the delivery activities with focus on increasing 

overall efficiency and productivity (Hultberg & Kull 2012: 1). In order to make sure 

that the right materials are at the right place at the right time, it has to be defined what, 

when and who needs information in different stages of supply chain (Talvitie 2006: 55).  

 

Task of delivery planning system is that needed information is available for every stake-

holder throughout entire construction project. Requirements for delivery planning sys-

tem are: 

− The system gathers information of every material delivery  

− The system gathers reservation calendars from all unloading resources on-site 

− Web-based unloading place reservations and confirmations  

− The system sends driving instructions etc. attachments with confirmation 

− Information is visible to every stakeholder of the project throughout the system 

− Passed deliveries can be saved to the system 

− The system contains feedback section in order to decrease errors 

− The system contains different kinds of reports, such as 

o Planned and arrived deliveries of a specific gate or unloading place 

o Planned and arrived deliveries in specific time period 

o Planned and used specific unloading resources 

o Deliveries to the site from specific supplier or subcontractor (Talvitie 

2006: 56) 
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Skanska has tested and used different kinds of web-based delivery planning platforms. 

In Skanska Sweden in the site of New Karolinska Solna (NKS), LogNet software is uti-

lized. The LogNet software is a web-based delivery planning system developed by 

Svensk Bygglogistik AB in order to facilitate delivery activities on construction sites. 

When using LogNet all parties involved in the project have access to the delivery infor-

mation at any given time via computers, smart phones or screens placed throughout the 

building site. The most important functionalities of LogNet are:  

− Booking of deliveries and resources  

− Viewing the current schedule of deliveries  

− Viewing the current outline plan  

− Receiving important project specific information  

− Viewing contact information to other actors in the project  

There are three access levels in LogNet; administrator, user, and guard, all in order to 

make it possible to use the system in a structured and effective way. Furthermore, there 

is a light version of the software named “simplified user”, which make it easier for peo-

ple with less computer experience to use LogNet. The LogNet login takes the user to the 

project homepage which provides general information about the project and project spe-

cific news. For example, this information can include a crane that is inoperative or im-

portant information about an upcoming delivery. It is of great importance that all parties 

involved in the project keep themselves updated in order for LogNet to have the desired 

effect.  

 

In addition, when a delivery or resource is planned to the construction site a form is 

filed by the user, this form contains an extensive amount of information about the deliv-

ery. This form then needs to be authorized by the administrator in order for it to be 

scheduled into LogNet. After accessing the schedule, the user can easily navigate be-

tween different deliveries using the different color schemes and patterns, all indicating 

specific activities. Moreover, it is possible to obtain detailed information about the ac-

tivity, for example, recipient, arrival time, unloading area, resources required (truck, 

crane), and to which building and floor the delivery is intended (Hultberg & Kull 2012: 

3).  
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Figure 16:  LogNet delivery schedule in NKS (Eliasson 17.10.2013) 

 

Another functionality of LogNet is the possibility to send a message to the recipient 

when the delivery has arrived at the site. Furthermore, in the LogNet schedule, the user 

can choose to view only a certain time period (day, week) or choose only to view cer-

tain resources or unloading areas of interest to them (Hultberg & Kull 2012: 4). 

 

The procedures vary depending on the intended destination of delivery. A typical delivery 

process when using LogNet starts when the recipient makes the booking in the software. 

The delivery is then processed by an administrator and when the delivery is confirmed an e-

mail is sent to the recipient confirming the delivery. The work set, containing information 

regarding the mounting place of the delivery, has to be received by the delivery planner at 

least one day before the delivery. Furthermore, the truck driver is to alert the reception con-

troller at least 30 minutes before arrival and the reception controller then inspects the mate-

rial and transports it to the mounting area according to the work set. After these activities 

are completed, a delivery status report is sent to the involved parties (Hultberg & Kull 

2012: 4). 

 

Moreover, it is possible to view the specifications and the statistics concerning past deliver-

ies in the software directly. For example, it is possible to view the number of deliveries ar-

rived on time and deliveries that were delayed. In other words, LogNet create a basis for 

evaluating the performance of specific suppliers and subcontractors (Hultberg & Kull 

2012: 5). 
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Other used web-based delivery planning system besides LogNet is NPL from Evianet. 

NPL construction site service is a tool for managing all the information flows of re-

sources and deliveries at the site.  NPL is suited especially for large and complicated 

projects. 

 

Other web based delivery management system is developed by Donepro for cleanliness 

and orderliness observation rounds for sites that can be executed with mobile tab. This 

system, called JSR triggered idea for Skanska’s own method on how to carry out clean-

liness and orderliness observation rounds with own equipment and men. 

 

One rising trend is also machinery rental companies broadening their services to logis-

tics. They usually offer large entireties to 8-9-services; maintenance, traffic guidance, 

delivery unloading, material movements, warehousing and storage, cleaning, dust man-

aging, on-site electricity and humidity managing. They also offer web-based delivery 

planning systems (Talvitie 16.11.2015).    

 

5.9 LOGISTICS CALENDAR 

With active production planning and steering is aimed to make sure that projects are com-

pleted within schedule. If construction project is completed within time frame, it indicates 

good level in costs, quality and safety. This is why schedule planning is held one of the 

most important success factors in site management. Production planning and steering is 

succeeded when “firefighting” and “snow ball effect” don’t show their faces on-site 

(Skanska, 2015j). 

 

In order to accomplish this, it requires smooth material delivery flows. Skanska Oy has 

been using different kind of calendar solutions to manage material delivery scheduling. 

The traditional version is white board on site that includes schedule for one month for-

ward to mark material deliveries and their arriving time. The problem with this system is 

that foremen spend most of their time during the day in the site, not in the site office 

where the white board is situated. This is why they need to go back and forth to check the 

delivery times. Furthermore, the crane driver has to depend on foremen and connection 

of radio phones in order to know when next deliveries are arriving to the site and where 

they are to be unloaded. In addition, subcontractors don’t see the board and hence don’t 
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have the knowledge of appropriate time slots for their own material deliveries without 

consulting Skanska’s foremen. Also, truck drivers don’t have idea where to go when they 

arrive in the site and what the site situation is with other deliveries. 

 

In 2013 problems were encountered in the site of As. Oy Kauniaisten Kvartetti. Idea of 

an internet based calendar system came up and was quickly put to use. The calendar sys-

tem was developed from the need of the construction site. This logistics calendar was 

based on Google platform. In two years other Skanska’s construction sites have adopted 

the Google-calendar as well. In 2015 (14.10.2015) there was 16 Google-calendars set up 

altogether in BU Finland. Especially in large and logistics wise challenging project people 

have adopted the calendar system with good ratings. This is due to vast amount of material 

deliveries, several unloading areas and resources. Without a clear system it’s almost im-

possible to keep track with the deliveries.  

 

Also, the sites can be located in busy environment, for example Valkea’s site there is no 

storage area and it’s located in the city center of Oulu, so every material delivery has to 

be on site when it’s booked and moved in the immediate closeness of the installation area. 

What is more, since the calendar is web-based, it shows real-time information continu-

ously. Also, since the amount of iPads and mobile devices has increased in Skanska’s 

sites, crane drivers and site workers have the chance to check the upcoming deliveries 

and their designated locations in the site. Most calendars include also general arrangement 

plan, contact information and driving instructions. Below is an example of Google-based 

logistics calendar: 
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Figure 17 Google-based logistics calendar in Valkea’s job site (Skanska Google-calen-

dar selection 6.8.2015) 

 
 
Only Skanska’s own foremen have the ability to add, modify or delete calendar events. 

To subcontractors and other parties in association to the project have only view-only 

rights. However, for example subcontractors can send a suggestion of their own material 

deliveries. There are two options how to make the delivery suggestion; calling to the lo-

gistics number that can be seen in the calendar or filling web-based material delivery 

form, seen below: 
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Figure 18: Web-based material delivery suggestion form in Google-based logistics cal-

endar 

 
  
These suggestions go to Google spreadsheet, where logistics foreman go to check them 

and add them to the logistics calendar if he/she approves it. Suggestions over the phone 

can be discussed and entered afterwards to the calendar. Only approved deliveries are 

shown in the calendar. It’s also possible to add events beside than material deliveries to 

the calendar, for example large castings, contractor meetings or resource reservations. 

Since the calendar is kept simple enough, it has become a way of work in Skanska. It is 

simple to use and access and very visual with different color codes. However, it is not 

supported by Skanska and because the link to the logistics calendar (view-only) in public, 

it has aroused concerns about information security. Also, the system of how subcontrac-

tors’ material delivery suggestions have to be manually moved from the suggestion-list, 

there is place for improvement.  

 

Google calendars were also starting point for web-based logistics calendar in Skanska 

Sweden. They faced the same problems as occurred in Finland. They solved the case by 

turning to a third party called Centiro. In Centiro’s logistitic calendar are all the same 

features than in Google calendar, but with more restricted user permissions and there is 

no public view of the calendar. Below presented is the Centiro’s calendar view: 
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Figure 19: Centiro’s logistics calendar solution in Skanska Sweden (Danielsson 

21.1.2016) 

 

This logistics calendar is in wide use in Sweden. However there is a target to develop 

solution for logistics calendar that is Skanska’s own and not bought from third party. This 

way IT support and development is made “in house” and it’s customized to Skanska’s 

needs (Danielsson 2016). 
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6 LOGISTICS MANAGEMENT WITH ICT-TOOLS, CASE 

VISSEL & RALLARE & TRALLAPARKKI 

This chapter introduces the case site where web-based logistics calendar solution was 

piloted and developed. In addition, selected material groups were examined in the scope 

of deliveries, information flows and ICT-tools. The purpose was to test how material de-

liveries’ information flows can be modelled with ICT tools and then connected to web-

based logistics calendar. 

 
 

6.1  SHAREPOINT LOGISTICS CALENDAR 

Skanska has decided to place document management in SharePoint. Every construction 

site will have their own project bank for handling the site’s data in SharePoint. This is 

why it’s logic and convenient for the logistics calendar to be also located in SharePoint 

platform. It is also required for information security reasons and the user support from 

Skanska IT department. SharePoint based logistics calendar was therefore developed with 

help of Application Specialist Juho Huitu and SharePoint Solution Architect Pauli Sarkia 

from Skanska Oy. First SharePoint logistics calendar was piloted in a project Vissel & 

Rallare & Trallaparkki. 

 

 
Figure 20: SharePoint based project bank in Vissel & Rallare & Trallaparkki. Logistics 

calendar is a subsite linked in the site’s project bank through a link.  
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In the SharePoint logistics calendar there are the same functionalities than in the Google 

calendar; color coded unloading areas, basic information about the site, general arrange-

ment plan, contact information and delivery form that the foremen can easily add their 

own deliveries and events to the calendar. To the logistic calendar subsite it’s also possi-

ble to add material quantity lists, approach plan for truck drivers and other information 

required for logistics management in the site.   

 

Also subcontractors and other participants have access to the logistics calendar as they 

did in Google calendar. However, they have different permission levels than Skanska 

foremen – they have view-only rights to the calendar but with ability to suggest delivery 

times through a web based form. What they don’t have is the permission to access the 

project bank - they don’t have the link visible in the logistics calendar to the project bank.  

 

 
Figure 21: SharePoint logistics calendar in Vissel & Rallare & Trallaparkki 

 

When for example subcontractors want to make a suggestion for a material delivery, they 

can choose whether to call to the logistics number or fill out a web based form. This 

differs depending on the site and contractors which method they prefer to use. If they 

choose to call, the foreman adds the delivery to the calendar. If they choose the web form, 

they fill in the basic information about the delivery and a time which they would want the 

delivery to arrive to the site. Logistics foreman then gets a message to approve, modify 



71 
 

or decline the delivery. A response is sent back to the subcontractor, since it’s obligatory 

to fill in contact information, for example e-mail address. 

 

Improvements made to SharePoint calendar system compared to the Google calendar in-

clude: 

− Foremen can easily accept, decline or propose a new time for the delivery sug-

gestions of the subcontractors easily 

− SharePoint logistics calendar sends a message to the subcontractor when fore-

men modify their delivery suggestions 

− It’s linked to the project bank – site document management, schedules and plans 

are all in the same place 

− IT department can give support on how to use the calendar 

− The basic layout of the calendar system can be copied to other sites  

− Different permission levels and other site specific information that can be modi-

fied to the needs of the site 

Logistics calendar gathers together everything that is happening at the site - every mate-

rial delivery, resource and event. Following the calendar is easy to see if materials are 

ordered in time for installation and other work phases according to the site schedule. 

SharePoint logistics calendar is displayed in addition of computers and mobile devices in 

the site office with a smart TV with attached additional computer. There is also one smart 

TV in the workers facilities so they can also keep track on material deliveries and general 

information through the calendar. Other possible ways of showing the calendar are info 

screens or BIM-kiosks on-site. Info screens don’t need attached computer to them, but 

they are more expensive. BIM-kiosks are robust boxes with flat screen situated on-site so 

workers can check drawings, models or the day’s deliveries on-site. 

 

In order for the materials to arrive on the site at the right time, in the right amount and 

unloaded straight in immediate closeness of the installation area or to storage area, it re-

quires plenty of planning beforehand. SharePoint logistics calendar is a suitable tool for 

this and it has gotten positive feedback from site personnel. From 1.2.2016 every new 

project will have SharePoint-based project bank and connected SharePoint-based logis-

tics calendar. First calendars are created manually for every new project but in the future 

it will be turned to an app to SharePoint toolbox. In addition, an External App will be 

developed as well to manage subcontractors and other external users.  



72 
 

 

Even more developed logistics management combines information models and commu-

nication platforms to logistic management. SharePoint logistics calendar is possible to 

connect to BIM model with an information collaboration platform BIMcollab. This way 

it’s possible to connect information model to logistics calendar by using BCF-format. 

When a new material delivery is added to calendar in BCF-format, it can read the date 

and material from the calendar and show the day’s deliveries in the model. This way all 

information is generated through models, information is shared more with project stake-

holders and work by hand is reduced to the minimum.  Of course, this requires reliability 

from the platforms and know-how from personnel.  

 
 

6.2 ICT GENERATED MATERIAL DELIVERY INFORMATION 

IN SHAREPOINT LOGISTICS CALENDAR OF CHOSEN MA-

TERIAL GROUPS 

 

6.2.1 CONCRETE ELEMENTS 

In Vissel & Rallare and Trallaparkki concrete element are delivered from Ämmän Betoni 

(external wall panels) and from Mikkelin Betoni (prefabricated partitions). Both suppliers 

have information about all the concrete elements and a rough time schedule for deliveries. 

Precise delivery date, time and content is defined with the site and rolls as the project 

goes forward. Framework phase foreman is in charge of concrete element logistics man-

agement. 

 

Tekla Structures is used for information take off concerning all concrete elements and 

supporting structures. From Tekla Structures it’s possible to get assembly order and de-

tails, clash detection and weight of every element. Delivery batches are defined in Tekla 

according to sizes and weights of the elements. Concrete elements are delivered usually 

to the site in the morning. They are unloaded from the element truck with tower crane and 

moved to element buck for contemporary storage. From there they are lifted for assembly, 

usually during the same week.  

 

In addition, the framework phase foreman has iPad and Tekla Field 3D installed to it. 

With Tekla Field 3D it’s possible to view 3D models and work progress according to 
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assembly plan on-site. In previous project, also assembly team had iPad with Tekla Field 

3D and Skanska’s information model from project bank. This way also the assembly team 

knew the elements to be installed and what was ordered. However, in Vissel & Rallare & 

Trallaparkki, the assembly team is foreign and they have no know-how or interest towards 

information models. 

 

When concrete elements are ordered, the information about delivery content and time is 

added to SharePoint logistics calendar. This way everyone in the site have information 

about upcoming concrete element deliveries and can prepare that unloading place and 

tower crane are occupied during this time. 

 

6.2.2  JIT DELIVERIES 

Just-In-Time (JIT) deliveries include gypsum boards, studs, windows, balcony doors, ra-

diators, HVAC-pipes and apartment saunas in Vissel & Rallare & Trallaparkki. Interior 

phase foreman and interior wall contractor work jointly in planning JIT delivery place-

ments in each floor both in Vissel and in Rallare. This is due to the fact that materials 

can’t be placed on the hollow core slabs in the places where interior walls are to be built. 

In addition, materials can’t hit element struts or be in the way of window installation or 

disturb moving in the floors. In addition all the windows must be placed in front of the 

right window gaps and sauna element where the sauna is going to be built. Since all the 

floors are alike, there is only need to make plans to the first floors of Vissel and Rallare 

and then make adjustments if necessary.  

 

The JIT delivery placement plans were made in this project in traditional way: drawing 

in to floorplans the materials, their sizes and places. However some of the materials, in-

cluding windows, balcony doors and gypsum board quantities are calculated with Solibri 

Model Checker. The delivery date, time and material content and quantities are informed 

to terminal and there the JIT delivery is collected. When on-site the delivery is unloaded 

with tower crane and the materials are lifted to their preplanned places. The time, date 

and content of the JIT delivery are put to SharePoint logistics calendar. This way every-

one in the site have information about upcoming JIT delivery. 
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6.2.3 DIRECT SKANSKA DELIVERIES 

In the project, every foreman is in charge of ordering and handling logistics of their own 

materials. In Vissel & Rallare & Trallaparkki every foreman makes their own material 

quantity calculations, some with modelling programs like Solibri Model Checker and 

Tekla and some with traditional way calculating from drawings. Materials are for the 

most part ordered in enSka, Skanska’s call off system for materials that Skanska has frame 

work agreement. It is also possible to adjust delivery times with the needs of the site, but 

only up to certain limit. Some of the direct deliveries are ordered also straight from hard-

ware store, which is common in sites. 

 

Every foreman also defines storage places for ordered materials. There are certain storage 

areas for each material. Additionally in the basement are storage areas for electricity and 

plumber contractors. It’s agreed at the site that every foreman orders their own materials, 

but only production engineer fills them in the SharePoint logistics calendar. Every week 

in foremen’s own meeting, every foreman shares their own upcoming material deliveries 

and they are put to the logistics calendar.     

 

6.2.4  DIRECT SUBCONTRACTOR DELIVERIES 

In the project, every subcontractor is in charge of their own material deliveries. They can 

check out Skanska’s deliveries and other subcontractors’ deliveries in SharePoint logis-

tics calendar to find suitable time slot for their own deliveries. There is a permission level 

made for subcontractors and they have been granted access to logistic calendar and sug-

gest their own deliveries via the SharePoint site. However, they have chosen to call or 

come to talk straight to foremen about their deliveries and production engineer fill out 

subcontractors’ deliveries to logistics calendar. Since the logistics calendar is displayed 

of smart TV in the site office, they feel it as sufficient information source. 
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7 CRITICAL EVALUATION OF THE ICT TOOLS 

7.1 CRITIQUE OF THE STUDY 

During the process of this study, it became clear that ICT tools can help work on-site and 

it’s almost strange that every project has not adopted them to every day work. However, 

the reality in the sites is quite different. Most foremen still depend on pen and paper and 

there is attitude against change. There is no point in implementing new modelling tools, 

info screens or iPads for sites if the sites don’t use them or think they are way too expen-

sive. They might see for example 3D models only as pretty models and not as a tool to 

ease their work. Biggest reasons for this is attitude against learning new technology and 

all the time changing soft wares and lack of know-how and training.  

 

It’s also usually the case that if there is one person on-site that knows how to use model-

ling tools, that person shows to other foremen how useful these tools are and trains others 

at the same time. In addition, other foremen see in practice that there are actually benefits 

from using these ICT tools. They also listen more easily to fellow foreman. If they are 

forced to trainings in head office, there is usually resistance in learning. This is why there 

need to be will already from the foreman to learn and use these modelling and ICT tools.   

 

Development of SharePoint logistics calendar was a long and consuming process. There 

were different requirements from projects and IT department and trying to listen to them 

both was a challenge. In addition, decisions made with SharePoint solutions had to run 

through Skanska Sweden. Creation of Nordic SharePoint solution development team, 

NPS Change Forum, and including in it arouse awareness of the calendar solution and 

requirements among solution experts, but didn’t have a change to offer help in the time 

frame of this study. However, in the future there is potential to join forces with logistics 

calendar solutions with Skanska Nordics.  

 

It also varies how logistics is managed on sites. Again, it depends on the foremen at the 

project. On every site, legal requirements are fulfilled, but after that it’s up to the foremen 

how they manage quantity calculations, ordering, storage, delivery and waste manage-

ment. In some sites there are precise plans and the work is executed according to these 

plans but in some projects, it’s more like thinking on the go. Since Skanska is such a big 
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company, it takes time and resources to develop and implement new solutions and educate 

personnel. 

 

7.2  APPLICABILITY OF ICT TOOLS IN ON-SITE CONSTRUC-

TION LOGISTICS MANAGEMENT 

Skanska has various ICT soft wares that can be utilized in logistics management on-site. 

It varies depending on the project what soft wares are in use. The most used programs are 

Tekla Structures, Solibri Model Checker, AutoCAD, Bluebeam, Tekla Field 3D, Insta 

Audit and web-based logistics calendar. Below is listed all the programs that can be used 

in logistics management, what they are applied in, what positive and negative they have 

according to site personnel and applicability level of each program: 

 
 

Software Applied in 
Positive  

features 

Negative 

features 

Applicability 

level 

Tekla 

Structres 

− 4D models in meet-

ings and visualizations 

− All supporting struc-

tures 

− Assembly order 

− Component infor-

mation (weight, codes, 

materials etc.) 

− Material measure-

ments and quantities 

− XYZ coordination in-

formation, visualiza-

tions, details 

− Clash deceptions 

− General arrangement 

plan 

− JIT delivery place-

ment plans 

− Comprehensive  

− 4D modelling 

− Visual 

− Various appli-

cation options 

− Expensive  

− Too few li-

censes in projects 

− Requires quite 

powerful com-

puter 

− Requires board 

know-how from 

users 

− Heavy program 

− On-site model-

ling (e.g. JIT de-

livery plans) rare 

− Used semi-

widely 

− Used now but 

substitutive pro-

gram possible 

 

 

Solibri 

Model 

Checker / 

Viewer 

− Check and combine 

designers’ building in-

formation models  

− Clash detection 

− Information 

take offs to Excel 

− Only limited 

amount of li-

censes 

− Attitudes 

− Used widely 

− Close to 80 

projects mod-

elled with 
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− Deficiency detection  

− BIM and accessibility 

compliance 

− Models are inspected 

and analyzed throughout 

predefined rules and 

processes 

− Delivery planning  

− Visual examinations  

− Quantity take offs 

− Material distribution 

lists 

- Reports in BCF-format 

by e-mail 

- Only view-option in 

SMV 

− Know-how 

among the users 

in good level 

− Speeds up work 

− Reduces man-

ual work 

− Reliable infor-

mation take offs 

− In some cases 

architectural 3D 

model is merely 

geometric 

 

− Better user in-

structions re-

quired on-sites 

− Advanced train-

ing wanted 

Solibri, of 

which 30 are in 

execution phase.  

− There are ap-

proximately 750 

users altogether 

in Skanska Nor-

dics with 69 

floating licenses 

AutoCAD 

− Utilization of DWG-

drawings and PDF files 

− Checking drawings 

and combining them  

− Creating general ar-

rangement plans  

− JIT-delivery place-

ment planning 

 

 

 

− Traditional tool 

− Comprehensive  

 

− Expensive li-

censes that are 

likely to increase 

in cost in the fu-

ture 

− Usage of Auto-

CAD is not in 

level that Auto-

CAD would be 

required to the 

costs 

− Not used to the 

purposes Auto-

CAD is capable 

of 

− Requires 

know-how from 

users 

− Still used 

widely 

 

 

 

BlueBeam 

− Utilization of DWG-

drawings and PDF files 

− PDF-based solution 

that enables architecture, 

engineering and con-

struction professionals 

to streamline workflows, 

improve communication 

and reduce paper use 

−Access and nav-

igation in PDF 

files and to fill 

out and save PDF 

forms and collab-

orate on the same 

PDFs in real-time 

− Foremen can 

make their own 

markups to the 

− Not utilized as 

widely as possi-

ble 

− No structured 

trainings 

 

 

 

 

− 150 floating 

licenses in BU 

Finland 

− User friendly 

− Simple and 

practical pro-

gram 

− Recom-

mended 
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− Includes 2D and 3D 

PDF creation and a vari-

ety of industry-standard 

redlining tools including 

text, highlights, shapes, 

clouds, CAD symbols 

and measurements 

− Advanced features in-

clude automatic drawing 

comparisons, hyperlink 

management, integration 

with SharePoint and 

ProjectWise, and tablet 

PC compatibility 

− General arrangement 

planning   

− Warehouse general ar-

rangement planning  

− JIT-delivery place-

ment planning 

− Quantity take offs 

− Cleanliness and order-

liness observation 

rounds  

plans, for exam-

ple mark casting 

areas and also 

add photographs 

from the site 

−Floor specific 

general arrange-

ment plans in 

framework phase, 

since it’s possible 

to model delivery 

slots, warehouse 

areas and differ-

ent size and shape 

boxes to describe 

materials in every 

floor 

 

 

 

 

 

 

PlanGrid 

− Cloud service for con-

struction plans and com-

munication  

− Free up to 50 plans 

that can be opened and 

shared in the cloud 

−Own markups as men-

tioned before and then 

stored to the cloud so 

that anyone connected to 

the project can open 

them and observe the 

latest information 

− Open and modify 

DWG and PDF files and 

documents 

−JIT delivery plans 

− Cloud service 

instead of file 

structure 

 

 

− Free only up to 

50 plans 

− Better programs 

exist 

− Used only in 

the sites that 

have iPads 
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− General arrangement 

plan 

− Cleanliness and order-

liness observation 

rounds 

 

T3-appli-

cation 

 

Insta Au-

dit 

− Applications for 

cleanliness and orderli-

ness observation reports 

− TR-measurements 

− Includes pictures of 

negligences 

 

 

 

− Observed the 

quantity of work-

based waste and 

how it’s cleaned 

and sorted 

− Quantities and 

order of materials 

on-site are exam-

ined so useless 

materials are re-

duced to mini-

mum 

− Reports distrib-

uted by email 

−Not in general 

knowledge that 

the application is 

in use 

 

− Used only in 

the sites that 

have iPads 

− Not in broad 

use 

 

 

 

Tekla 

Field 3D 

− 3D models in mobile 

devices 

− All supporting struc-

tures on-site 

− Assembly order on-

site 

− Component infor-

mation (weight, codes, 

materials etc.) on-site 

− Material measure-

ments and quantities on-

site 

− XYZ coordination in-

formation, visualiza-

tions, details on-site 

− Clash deceptions on-

site 

− General arrangement 

plan on-site 

− JIT delivery place-

ment plans on-site 

− 3D model in-

formation in mo-

bile devices on-

site 

− Collaboration 

on-site 

 

− Needs iPad in 

order to be fully 

utilized 

 

−Used semi-

widely 

− BIM360 can 

replace Tekla 

Field 3D 
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BIM360 

− BIM management co-

ordination 

− Collaboration in cloud 

environment 

− Construction layout, 

as-built collection 

− Visual, short-term 

project planning, track 

tasks 

− Field data manage-

ment such as issues, 

tasks, daily project up-

dates and punchlists 

− Cleanliness and order-

liness observation re-

ports 

− AutoDesk program 

−JIT delivery plans in 

3D 

− General arrangement 

plan in 3D 

− 3D models in 

cloud environ-

ment 

− Mobile applica-

ble 

− Collaboration 

in real time 

 

 

− In pilot phase 

− Needs user 

guidance 

 

− In pilot phase 

− Great poten-

tial 

 

Google lo-

gistics cal-

endar 

− Web-based logistics 

calendar 

− Different permission 

levels to Skanska fore-

men and other users 

− Public view-only site 

− Delivery suggestions 

− Simple 

− Information on-

site about upcom-

ing deliveries 

− Mobile access 

− Displayed on 

smart TV on-site 

office 

− Visual and used 

in site meetings 

− Public view 

arouse infor-

mation security 

concerns 

− No IT support 

− No more calen-

dars will be set up 

− Not straightfor-

ward delivery 

suggestion accept 

process 

− Popular 

among site per-

sonnel 

− 16 calendars 

altogether 

− Used in small 

and large pro-

jects 

 

 

SharePoint 

− Web-based logistics 

calendar in SharePoint 

− Connected to project 

bank 

− Different permission 

levels to Skanska per-

sonnel and other users 

− Delivery suggestions 

 

− All information 

linked to site lo-

gistics in same 

place 

− Mobile access 

− Displayed on 

smart TV on-site 

office 

− Slow to de-

velop 

− Decisions re-

garding Share-

Point must be run 

by Sweden 

− Need user 

names and pass-

words 

− In pilot phase 

− From 1.2.2016 

every project 

that starts will 

have project 

bank and logis-

tics calendar at-

tached to it 
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− Visual and used 

in site meetings  

− Problems with 

adding external 

users 

− No app yet, 

new calendars 

must be created 

and customized 

manually 

 

Table 5: ICT tools and platforms and their applicability in Skanska  

 

7.3 IMPLEMENTING ICT TOOLS TO CONSTRUCTION LOGIS-

TICS MANAGEMENT 

 
Using different ICT tools varies in sites depending on the site foremen and project man-

agers. Some still use traditional methods, some a mix of traditional methods and model-

ling tools which is the case in most projects and only a few utilize all the ICT tools in 

they could. The same applies to on-site logistics management. There are various methods 

available to smooth construction process: JIT deliveries, VMI stores, logistics instructions 

and web based logistics calendar. Although these methods were in used in the site, they 

may not be utilized to their full benefit. For example foremen may see making JIT deliv-

ery placement plans and spraying marks for the materials only as additional work.  

 

This is why supporting functions need to have very practical approach when developing 

new solutions or applications. There must be a need from the project to speed or ease 

specific working methods. In addition, there must be a will from the foremen to use BIM 

or logistics solutions or combination of the two. They have to genuinely see the benefits 

in the new methods or otherwise they don’t use them. There have to be a balance between 

project focus and business focus. A project that has a culture for BIM or logistics proto-

cols will be more successful in applying them than one that is using the solutions because 

it has been told or forced to.  

 

The most effective way foremen learn new methods is from each other. They listen to 

fellow foremen or site managers. If there is even one site engineer or foreman who knows 

how to use modelling programs or sees the benefits in for example proper JIT delivery 

planning, most cases other foremen sees the benefits in practice and might change their 
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opinion to more open minded direction. This is why it’s important to educate site person-

nel on the benefits of the solutions and offer support in using them. This requires clear 

protocols also to developers so site personnel don’t get mixed information. There is also 

large set of different ICT tools and various file formats that are used in different projects. 

There is a need for selecting the most suited ones so there is clarity also for developers. 

 

Furthermore, there is also need for more structured trainings and instructions. There must 

be an easy, clear way to find information about the modelling programs and basic manuals 

how to use them. One solution could be short video clips where is shown basic features 

how to use ICT tools, for example quantity take off from Solibri Model Checker. There 

must be also written instructions and video and the manual should be found side by side 

easily, e.g. form intranet.  This way everyone all around Skanska Finland would have 

sufficient information available. In addition there is still a need for traditional trainings. 

 

The most important thing is to create BIM friendly culture. Although Skanska is one of 

the leading contractor companies in Finland regarding BIM, there remains still attitude 

against modelling and ICT tools in projects. The main reasons are that personnel don’t 

know how to use them or the software doesn’t work in a critical moment. This is why all 

the modelling programs Skanska wants to implement must be robust and user friendly. 

Most of the programs used on-site are suitable for designers and developers, but too ad-

vanced technology often just confuses site personnel. The programs implemented must 

be simple, user friendly and work offline if needed since there still remains internet prob-

lems, especially in the regions. 

 

The logistics calendar is a good example of implementing new solution that came from 

the need of the projects. It is simple, familiar and easy to use. There are no complicated 

systems or user management behind it and it works in mobile the same way than on com-

puter. However, when SharePoint logistics calendar developing process started as a de-

mand from IT, the focus turned to technological features rather than business needs. This 

is what should not happen when developing application for project need. 

 

Nevertheless, there must be a will to develop solutions and keep the organizational culture 

up with fast progressing technology development. There is for example huge potential to 

connect ICT tools to SharePoint logistics calendar via BCF and BIMcollab, and start 
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managing logistics in 4D environment. However, developed logistics management with 

existing ICT and mobile tools must be a standard way of working before moving forward. 

Since the traditional culture of construction industry and Skanska’s large organization 

size, it takes more time to implement new methods and applications. It needs patience, 

practical approach, information sharing and communication and keeping in mind that 

contractor company’s core business lays in the projects.  
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8 CONCLUSIONS 

 

8.1 THEORETICAL CONTRIBUTION 

There are four compelling reasons why the construction industry should implement a 

dedicated approach to logistics; to maximize the productivity and efficiency of the skilled 

workforce in site, to provide a holistic support service to construction project, to minimize 

the negative environmental and social impact that construction projects create and to en-

sure that the highest possible standards of health and safety. Maximizing the productivity 

of the skilled construction workforce is the main driver for development of construction 

based logistics.  

 

The management of the supply chain of construction materials has improved during the 

past decade, mainly due to use of electronic data management technologies. There are 

various applications to manage logistics on-site. For example BIM helps visualizing the 

materials on-site and mobile applications can speed up communication. 

 

However, implementing ICT tools to construction logistics is not as straightforward as it 

might sound. As a conclusion of this study is that that a project that has a culture for 

ICT tools or developed logistics management will be more successful in applying them 

than one that is using the solutions because it has been told or forced to.  

 

The main objections against ICT tools are that personnel don’t know how to use them or 

the software doesn’t work in a critical moment. This is why all the modelling programs 

implemented must be robust and user friendly. The focus must be in simplicity, not in 

technological solutions. Most of the programs used on-site are suitable for designers and 

developers, but too advanced technology often just confuses site personnel.  

 

Combining ICT tools to construction logistics management must be hence done with pi-

ratical mindset.  The logistics calendar can serve purposes of the site by being user 

friendly and at the same time manage information flows of the material deliveries web-

based. Also information about the materials, e.g. quantity take offs can be made BIM 

based and then moved to logistics calendar. The target is that all information about ma-

terial deliveries is placed in one location which is visible to every stakeholder of the 

project.   
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Integrating ICT tools to it automatically, however, is not yet reasonable. Only when us-

ing the logistics calendar and the ICT tools as a standard way of managing on-site logis-

tics, there is room for integrations and more developed solutions. 

 

8.2 MANAGERIAL IMPLICATIONS 

Managing on-site logistics is a broad entirety. Despite its connection to several im-

portant site activity e.g. workflows, safety, cost management and time management, it 

isn’t regarded a priority in most sites. This is mostly consequence of attitudes of site 

personnel and culture of the construction industry. The same applies to usage of ICT 

tools and mobile applications in the site. They are generally known to be beneficial and 

speeding up the work but yet there is a reluctance to use them.  

 

There is a huge potential to combine the two fields of BIM and logistics management to 

gain various benefits. This must be done by changing the culture towards both and by 

developing user friendly methods and applications. This is done by encouraging the use 

of BIM and logistics solutions by the project managers and by showing concrete results 

of using them. Also site personnel should keep an open mind for improved solutions 

that are designed for helping their work. Developers of the new solutions must keep in 

mind all the time that solutions are made for the use of the site and for their needs. 

There must also be clear instructions, processes and enough education for all stake-

holder groups of the project. 

 

8.3 FUTURE RESEARCH 

Future research should focus on combining logistics calendar to other ICT tools. This way 

it could be possible to integrate information models to the calendar and furthermore to 

communication platforms. It’s targeted to decrease the amount of the applications and 

programs used so that all information could be found in one location or in one file format.  

This way on-site logistics management could be turned to 4D environment and enhance 

information flows and communication between project stakeholders.  
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