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Abstract: From the definition of building construction safety supervision management system, the 
theoretical framework of construction safety supervision and management cooperative feedback 
mechanism has been proposed, and the supervision management of cooperative feedback 
mechanism level and basic functions has been analyzed. The double closed loop feedback control 
system based on the safety of development unit and construction unit is proposed, which makes the 
reaction speed of the feedback regulation mechanism more sensitive. When faced with safety 
problems, the recovery rate is fast. The operation mechanism of building construction safety 
supervision management system are studied in this paper, analysis of the quartet coordination 
mechanism of government construction administrative department, building industry associations, 
development units and construction unit. Finally, the system simulation of the construction safety 
supervision management feedback mechanism is carried out, it can be seen from the simulation 
results that, construction safety management level is higher after using a feedback mechanism, 
which provides an important theoretical reference for operation and feedback mechanism study of 
construction safety supervision management mode. 

Introduction 
In recent years, although the construction industry safety management level has been continuously 
improved in China, the major safety accident of construction projects still occur, economic losses 
and casualties are huge, having extremely bad social impact. There are many factors that cause 
construction safety management problems, but the inadequate of supervision system is a major 
cause of construction safety accidents. Therefore, it is an important way for effective prevention and 
control of construction safety accident reflex how to mobilize government construction 
administrative department, building industry associations, supervision units and construction units 
and the whole society to jointly participate in the enthusiasm of the safety supervision management, 
and build perfect construction management and feedback mechanism, which is significant important 
for the study of construction safety production in China. 

Construction safety supervision management cooperative feedback mechanism 
In the market economy management system, the construction project participants mainly include 
development units, construction units and supervision units, they will maximize the interests of 
their own in the process of engineering construction. The pursuit of construction unit is to gain the 
maximum profit in the shortest time, the pursuit of construction units and supervision units is fast 
speed, good quality and low cost. They tend to make the behavior that is not conducive to the safety 
management in the pursuit of their own interests, so it is very difficult to realize the balance of 
interest simply by mutual supervision of enterprises. In order to avoid the occurrence of safety 
accidents in construction at the greatest degree, and ensure the smooth progress of the construction 
project and the long-term development of the construction industry, it is needed that government 
construction administrative departments and construction industry associations balance the interests 
of all parties in the macroscopic angle, and constrain the construction units and the construction 
units according to the safety related legal rules, and finally form tetragonal coordination feedback 
mechanism. 
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Figure 1 The block diagram of construction safety supervision management collaborative feedback 

mechanism  
Figure 1 shows the block diagram of construction safety supervision management collaborative 

feedback mechanism, which includes three functions of supervision, coordination and feedback. 
(1) Supervision function 
The government construction administrative departments are mainly responsible for the 

implementation of the laws and regulations on the safety of the development units and the 
construction units, and management on safety behavior, and providing the service of the necessary 
construction guide and organize safety education activities for them. It supervises the management 
of the construction industry association, and directly supervise and manage the construction unit. 
The development unit is an important participant in building engineering activities, it plays a very 
important role for the safety supervision of the construction unit. 

(2) Coordination function 
The construction industry associations have function of coordinating that cooperate with 

government construction administrative departments, construction units, supervision units and 
development units, which can actively promote an equal consultations on construction units and 
development units and achieve the interests balance between them. The construction industry 
association, with fairness and justice, is the fourth organization that is independent of the 
government, development unit and construction unit, which plays an important role to coordinate 
the third party and deal with the construction unit and construction unit dispute, and promote the 
communication and contact. 

(3) Feedback function 
According to problems in the process of supervision and management of the construction unit, 

the construction industry associations can feedback to the government department, and urge 
government departments to react in the shortest time, and speed up the information flow, and 
improve the supervision and management efficiency of the government. 

Safety supervision management mechanism based on double closed loop feedback 
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In the construction process, when suddenly encountered security problems, it will cause the 
interests dispute between the development units, if directly use the construction unit to feedback the 
security problems; if directly use the development units to feedback the security problems, it will 
cause the interests problem of the construction unit. In view of the above problems, double closed 
loop feedback control system based on the security problems of the development units and 
construction units has been proposed in this paper, and the reaction velocity of the feedback 
regulation mechanism is more sensitive. When encountered security problems, the reply speed is 
faster. 

 
Fig.2 The double closed loop control schematic of building construction safety supervision 

The double closed loop PID control of construction safety supervision can be shown in Figure 2, 
safety supervision and control can be carried out taking construction unit as the outer ring, and 
development units as the inner loop, positional digital PID control can be used in the PID control 
algorithm of safety supervision.  
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In the formula (2), T is update time, PID control algorithm of Construction unit  
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Formula (3) is the PID calculation formula of construction units loop, Formula (4) is the PID 
calculation formula of development units loop. APIDOut(t) is the PID output of construction unit 
loop, ARatePIDOut(t) is the PID output of construction units loop, e(t)= expected value - actual 
value, e1(t) =APIDOut(t) - the actual angular speed. 

System dynamics (SD) is was founded by Jay W. Forrester in Massachusetts Science Institute of 
Technology (MIT) in 1956, It has been widely used in biology, ecology, energy, environment, 
economy, transportation, medical and other fields until now. In System Dynamics, the system is 
combination of features, elements in a collection exist mutual influence and organic link together 
through interactions, using combination of qualitative and quantitative processing to deal with 
complex system problems, which is the subject that study feedback. 

The influence Analysis of the construction safety management feedback mechanism on safety 
management level 
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The principle of system dynamics is used in this study according to the influence of the 
development units, the construction units and the government administrative department on the 
construction safety supervision management. double closed loop feedback control mechanism in the 
second section have used for the system simulation, the simulation framework is shown in Figure 3. 

 
Fig. 3 System simulation framework 

Figure 3 shows the simulation framework of construction safety supervision management system, 
in order to make the results more true, the feedback loop is divided into 8 loops, which is shown as 
follows. 

Loop 1: development unit management level (+) - construction site production safety 
management level (-) - development unit management level; 

Loop 2: government construction administrative department supervision level (+) - construction 
units safety level (-) - government construction administrative departments supervision level 

Loop 3: construction unit safety construction level (+) - construction site production safety 
management level (-) - construction unit safety construction level 

Loop 4: supervision unit management level (+) to the construction site production safety 
management level (-), supervision unit management level 

Loop 5: construction unit safety design level (+) - construction site safety production level (-) - 
construction unit safety design level 

Loop 6: supervision unit management level (+) - construction unit safety construction level (+) - 
construction site production safety management level 

Loop 7: construction unit safety design level (+) - supervision unit management level (+) - 
construction site safety production level (-) - construction unit safety design level 

Loop 8: construction unit safety design level (+) - construction unit safety construction level (+) - 
construction site safety production level (-) - construction unit safety design level 
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Fig. 4 The security level before and after using the security feedback mechanism 

Figure 4 shows safety level that before and after using the safe feedback mechanism which was 
calculated by the simulation system, it can be seen from the figure that before and after the using 
safety feedback mechanism, with the increase of time, level of production safety in construction 
engineering are improved, but use safety feedback mechanism in the construction safety 
management level to obvious than does the use of feedback mechanism of high, thus validating the 
safety feedback mechanism in the construction safety supervision management role. 

Conclusion 
The quartet coordination mechanism of government construction administrative department, 
building industry associations, development units and construction unit has been in-depth analyzed 
in this study, and the double closed loop feedback control system based on the security problems of 
the construction units and development units has been put forward, the reaction speed of safety 
supervision and management mechanism is more sensitive by using the system. Simulation system 
of safety supervision and management mechanism has been carried out, it can be found from the 
simulation results that safety management level that using the construction safety management 
feedback mechanism is higher than that not using feedback mechanism, so the important role of the 
security feedback mechanism in the management of construction safety supervision is verified. 
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