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ABSTRACT 

The paper presents the research aimed to find the way for efficient monitoring and control of subcontractor performance in 

large construction projects. As a result the procedure for recording and processing the nonconformities is proposed. Proce-

dure consists of the following stages: the identification of nonconformity (defect, work performed is at variance with pro-

ject, the requirements of work or environment safety are violated, etc.); construction manager or engineer fills the noncon-

formity report for subcontractor; engineer puts the information about the nonconformity in the register were it is 

automatically processing and visualizing in form of tables and diagrams. For processing the data the classifier of noncon-

formities for register was proposed. According to classifier the nonconformities are sorting by the following attributes: 

1) nonconformity to quality requirements; 2) nonconformity to requirements of work safety; 3) nonconformity to require-

ments of environment safety. Each of these groups has the subgroups for classifying, which let to gain the more precise 

information about the nature of nonconformity. Information of register is regular, up to date and useful for different com-

pany activities involved in construction process. For example, procurement department could use this information in sub-

contractor prequalification and selection process for further construction projects, construction managers could organize 

the monitoring of subcontractors works more effectively, for the information in register gives the awareness of how fre-

quently and what kind of nonconformities are usually done by subcontractors. 
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1. INTRUDUCTION 

The large construction projects are implementing as 

a rule with participating of many subcontractors. 

Monitoring and control of subcontractors’ works 

becomes difficult task when in construction process 

participate a great number of subcontractors. In co-

ordinating many participants of construction process 

the risk of unnoticed defects and additional costs is 

inevitably arises. In spite of this fact project team 

have to apply the means which let more effectively 
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monitor the processes on construction site, process 

the data of work flow, transfer the information to the 

related personnel. The means for monitoring and 

control have to be easily applicable, understandable 

for construction site personnel. The purpose of the 

research is to find the way for efficient monitoring 

and control of subcontractor performance in large 

construction projects.  

Quality control is one of the major concerns for the 

practitioners of the construction industry, in addition 

to time and cost. The aim of all control procedures is 

to provide a quality product that is satisfactory to the 

stakeholders of different parties, compliant with the 

statutory and industry standards, completion on 

schedule, within budget and so on. Obviously, the 

quicker and more information of site activities and 

worker behaviors the project stakeholders know, the 

higher the possibility to avoid undesirable outcomes 

[1]. Therefore, site monitoring plays a critical role 

nowadays in such a way that it provides information 

for the project manager to develop contingency 

plans to preventing structural disaster. For instance, 

the rate of defects in construction projects could be 

minimized if the construction processes are closely 

monitored and examined throughout the construction 

process. Research reports show that significant part 

of construction cost is wasted due to rework of de-

fective components detected late in the construction 

phase [2]. Indeed, most construction defects and 

accidents are related to human factors such as un-

skilled workers or insufficient supervision in con-

struction projects [1, 3]. The accident situation in the 

construction industry determined mostly by the spe-

cifics of the construction activities, which have 

many features conducive to accidents such as: work 

on different construction sites, work conditions dif-

fering between sites, subcontracting, a wide range of 

construction processes, a large number of machines 

and devices posing different hazards, the seasonal 

character of construction work and the effect of at-

mospheric conditions on the work environment [4–6]. 

If project team members could obtain the site infor-

mation timely, it is believed that some human errors 

could be eliminated.  

Site monitoring in construction quality control does 

not only minimize construction defects and human 

errors but also supports project team members mak-

ing strategic decisions at critical points throughout 

the construction stages [1]. For example, up to date 

information could be used in subcontractors selec-

tion process and ensure the impartial selection of 

subcontractor. 

Existing methods for tracking and managing the 

inspection in construction utilize manual recording 

by paper-based documents. However, information 

collected using such labor-intensive methods is un-

reliable and ineffective; inputting, retrieving, analyz-

ing and disseminating the result data require a sig-

nificant amount of time and effort [7]. 

Recently in construction industry for large-scale 

projects that involve many organizations different 

web-based monitoring systems that integrates wire-

less technologies, network cameras and a web plat-

form are proposed. For instance, for quality control 

S. Leung et al (2008) [1] presents a cost-effective 

construction site monitoring system integrating a 

long-range wireless network, network cameras, and 

a web-based collaborative platform. 

During the bidding process, selecting the most ap-

propriate sub-contractors for the relevant sub-works 

is highly critical for the overall project performance. 

In order to select the most appropriate sub-

contractors for the project, general contractors have 

to know general information about these sub-

contractors. Arslan e al. (2008) [8] proposes a web-

based sub-contractor evaluation system called 

WEBSES by which the sub-contractors can be 

evaluated based on a combined criterion.  

Ng and Li (2006) [9] propose the automated negotia-

tion using the Multi-Agent System (MAS) concept 

which can reduce the response time and maximize 

the expected profit should a suitable negotiation 

protocol be devised. Yang et al. (2007) [10] analyze 

the problem of selection the Enterprise Resource 

Planning (ERP) system for construction company. 

The primary functions of ERP are to integrate the 

inter-departmental operation procedures and Man-

agement Information System (MIS) modules, and to 

reallocate the resources of a company. The main 

difficulties for general contractors in applying ERP 

are the complexities of their working processes and 

habits. Another problem is the performance level of 
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the subcontractors should be included in ERP im-

plementation to maximize the associated benefits. 

Achieving this is difficult in the construction indus-

try because the general level of computerization is 

low compared to other industries [10]. Implementa-

tion of new technologies should consider all partici-

pants in the construction process. 

Construction projects involve a high degree of com-

plex procurement processes. Kadefors et al. (2007) 

[11] show how procurement practice is influenced 

by goals of innovation and collaboration, and dis-

cuss implications for the spreading of new practice 

in this area.  

Jang and  Skibniewski (2008) [12] present a new 

prototype framework of automated tracking and 

monitoring system that will address the needed shift 

from the time-and-labour-intensive legacy systems 

into sensor-and-network-based tracking and moni-

toring systems for construction materials. 

Arslan et al. (2006) [13] propose the e-technology 

can reduce these demands by improving the effi-

ciency, speed and accuracy of the bidding process.  

Researches on selection theory and practice often 

aim at developing methods and tools [14–19]; more 

often there is emphasis on determining the criteria 

used in contractor prequalification and selection 

[20–25]. Ling (2004) [26] study identifies 60 factors 

that may affect the design-build project performance 

and finds that contractor characteristics are the key 

determinants that affect the most number of per-

formance metrics. 

In spite of these facts, it obviously, that quality in-

spection and monitoring of work performance on 

construction site plays an essential role in the con-

struction industry: it should be an integral part of 

daily work on construction site, so that the processes 

are maintained daily, and the execution of tasks is 

documented. Various staff and engineers on con-

struction site need to monitor and assess the quality 

of work performed. A simple to use system for man-

aging and inspecting quality data for projects should 

be useful also for main office staff performing sup-

port functions for project. For example, procurement 

department could use this information in subcontrac-

tor prequalification and selection process for further 

construction projects, construction managers could 

organize the monitoring of subcontractors works 

more effectively, through the awareness of how 

frequently and what kind of nonconformities are 

usually done by subcontractors. 

2. DESCRIPTION OF PROCEDURE 

Procedure consists of the following stages: inspec-

tion on site; the identification of nonconformity 

(defect, work performed is at variance with project, 

the requirements of work or environment safety are 

violated, etc.); construction manager or engineer fills 

the nonconformity report for subcontractor; engineer 

puts the information about the nonconformity in the 

register were it is automatically processing and visu-

alizing in form of tables and diagrams; processed 

data transferring to procurement manager; later 

stored data could be used in prequalification proce-

dure. The actions need to perform are graphically 

presented in figure 1. For processing the data the 

classifier of nonconformities for register was pro-

posed. 

3. CLASSIFIER OF NONCONFORMITIES 

To classify the nonconformities the principle of 

three main fields recently most popular in certifica-

tion of construction companies – quality, environ-

ment and work safety was chosen. These are the 

fields which are declared to be constantly bettering 

in many construction companies. Using the classifier 

the nonconformities are sorting by criteria reflecting 

the requirements to these three aspects. The analysis 

of defects and nonconformities let to identify the 

primary causes of defects and nonconformities. The 

determination of casual sequential links let to plan 

the correction actions and their direction more effec-

tively (Figure 2).  

According to proposed classifier the nonconform-

ities are sorting by the following attributes: 1) non-

conformity to quality requirements; 2) nonconform-

ity to requirements of work safety; 3) nonconformity 

to requirements of environment safety. Each of these 

groups has the subgroups for classifying, which let 

to gain the more precise information about the na-

ture of nonconformity (see figure 2). Information of 

register is regular, up to date and useful for different 

company activities involved in construction process. 
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Figure 1. The procedure for recording and processing the nonconformities 

Nonconformity/

Defect

Nonconformity to quality

requirements

Violation of work safety

requirements

Violation of environmental

safety requirements

1.1. Unallowable deviations

1.2.Nonconformity to design

decisions

1.3.Worngly performed work,

worng technology,  worngly

installed equipment

1.4. Work omitted, partially

performed work

1.5. Time lags, delays

1.6. Wrongly performed or

omitted  preparatory works

1.7. Impropriate materials,

equipment, gear, mechanisms

1.8. Damaged materials, equipment,

around structures

1.9. Other

2.1. Accidents

2.2. Offences of work safety

requirements

2.3. Inadequate actions or

behaviour of workers

3.1. Disorder on construction site

(dirty, splashed, wrecked, broken

around structures, bestrewed tools

etc.)

3.2. Uncleard work zone,

unpicked waste, poured fuel, oils

etc.)

3.3. Other

2.4. Other

 

Figure 2. The grouping of nonconformities and defects in classifier 
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For example, procurement department could use this 

information in subcontractor prequalification and 

selection process for further construction projects, 

construction managers could organize the monitor-

ing of subcontractors works more effectively, for the 

information in register gives the awareness of how 

frequently and what kind of nonconformities are 

usually done by subcontractors. 

To use the register practically the information from 

construction site should be gathered appropriately. 

The personnel of contractor usually fill the reports 

about the defects and nonconformities of subcon-

tractors’ work performance. This kind of report 

should consist of following information: the project 

number; the number of report; the date; the part of 

building were work was performed; the name of 

work performed; the short description of defect or 

nonconformity; the reference to drawings, specifica-

tions or other documentation containing the re-

quirements; the description of corrective actions 

proposed by subcontractor; contractor confirmation 

for corrective actions. This report should be signed 

by responsible persons of both parties. The gathered 

data is processing in register of defects (Figure 3). 

 

 

Figure 3. Data input window in register of defects 
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4. REGISTER OF DEFECTS 

To facilitate the analysis of defects and nonconform-

ities, found and classified during the construction 

process, the register of defects was created. There 

the information from nonconformities reports filled 

on construction is incorporating.  The report of non-

conformities should be the real document available 

for all interested parties involved in project and 

saved at least till the end of warranty period.   

In register data could be sorted by following attrib-

utes:  

1. Group of work. 

2. Subgroup of work. 

3. Attributes of classifier. 

4. The date of nonconformity corrective action/s 

and close off. 

5. The project. 

6. The date – year, quarter (time criterion). 

7. Subcontractor company name (the one, which 

makes nonconformity). 

The nonconformity/defect report number and the 

name of company which reports should be put in 

register.  

The extract from the register of defects is shown in 

figure 3. processed data window in register of de-

fects is presented in figure 4. 

 

 

 

 

 

Figure 4. Processed data window in register of defects 
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5. CONCLUSIONS 

The practical usefulness of register of defects could 

be conveyed in following aspects: 

1. The tool for quality inspections on construc-

tion site and constant improvement of proc-

esses. The register of defects is the tool for analy-

sis, which let to determine the distribution of 

defects in different groups of work, in time and 

find the causes of defects. This information lets to 

determine the areas of special importance in each 

scope of work (were staff make errors more fre-

quently) and facilitate the solution of problem 

find during the quality inspection.   

2. The mean for project team to make decision. 

Responsible persons of project team (for exam-

ple, the manager of construction works) could use 

the information in register as additional mean to 

determine the works were the high frequency of 

defects appearance was noticed and, therefore, 

need the particular attention.  

3. The tool for training of new inexperienced 

staff. Construction site staff could determine the 

sources of potential threats and possible correc-

tive actions more promptly.  

4. The additional mean for prequalification pro-

cedure. Project team together with procurement 

department could use the information from regis-

ter for prequalification process to evaluate the 

work quality (the earlier rate of defects and non-

conformities in particular scope of work) of sub-

contractor. 
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