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1. Introduction

Contractor, Owner and Society are main parts of any project and there are a lot of information, communication and work between them. Technologies plays important rule to facilitate the project for all parties. In this research, we will see the impact of technologies on construction and contract we will see in detail how the technologies help to complete the project with low cost, avoid disputes between contractor and owner and without mistakes. Moreover, the impact of technologies on communication system will be covered in this research that will show how it's consequential effects on the successful of completing projects. Furthermore, technologies is improving day by day so the future has a lot of technologies that will play important role in advancing  projects construction, contracts and the relationship between the owner and the contractor. In this research we will see how nanotechnology is one of most important future technologies and its effects on civil engineering. (*ref 7.1-7.8)

2. Impact Of Technology On Construction

Projects construction recently has used latest technologies to enhance the performance of worker, increase the productivity and improve safety. In this part of research we will see how 3/4 Dimension technologies are applied and what they need to be used effectively. Also we will see how the technology plays important role to avoid and mitigate the conflict and dispute between owner and contractor. Finally, we will see the technology impact on the safety during the construction.
a.        3D and 4D Model Application
3D and 4D model is one of the useful technologies that is used in construction as per researchers evaluation within educational or industrial settings. Also the potential of these technologies are acknowledged by practitioners. Moreover, these technologies play important role in project construction administration. However, these technologies are not used effectively in the huge infrastructure projects and this due to the nature of actions and reactive of these projects. There are a less number of case studies that show the sample and useful of these technologies. However, it considers the starting point for construction industries to understand how to use 3/4 D model technologies effectively. Here are some descriptions of the applications of 3D/4D model during project construction and administration stages. (ref 7.1 & 7.8)

i. Photorealistic Rendering
3D/4D model technology can be used for marketing purposes by builder, developer and designer on private projects or to involve in community on public project. Specialist in this technology can offer clear pictures for their customer by using 3D walkthrough short movie clip. (ref 7.1 & 7.8)

ii. Virtual Design Review
This kind of technology is used to demonstrate complex geometric that cannot be demonstrated by 2 Dimension technologies. Moreover, it plays important role to improve the quality of meeting between owner and project team because it helps the designer to convey their ideal very well. Further it helps to detect any conflict to be avoided in future. (ref 7.1)

iii. Analyzing Design Options/Building Operations
Using 3D model as input for design analysis and simulation software application will help the design engineers to get more accurate result than using 2 D model as input.(ref 7.1)

iv. Cost Estimating

The cost can be estimated by using 3 D to generate the quantity bills. Moreover, it is possible to make a connection automatically between 3 D and cost estimation. This need to update the software program.(ref 7.1)

v. Analyzing Construction Operations
In this case, 4D and 3D can be used by project manager to monitor the progress of work at particular time. This technology makes the sequence and schedule of project construction clear. Moreover, it increases the accuracy of construction operation and reduces the errors and conflict. As a result it enhance the project construction administration strategies.(ref 7.1)

vi. Construction Document Production 

3D/4D play important role to organize the construction and design documents. As a result, this technology can be used to establish libraries that are used as fixed reference specification, parameters and setting to be useful for the projects. As an example, this library can be linked to procurement which could reduce the lead time for material orders.(ref 7.1)

vii. Bid Package Preparation 

It is step that owner need to have clear picture of scope of work that will be performed by contractor and subcontractor. This technology helps the contractor and subcontractor to prepare very clear bid package to the owner that will show their plans.(ref 7.1) 

b.          Application of sensing technology 
Safety is the most important factor that should be controlled by all the project parties. However, the rate of injury and illness is very high especially in construction industries which are nearly 5 times the all-industry average. 1200 deaths and 460000 disabling injuries per year (Center for Construction Research and Training 2008). The estimation of annual cost of construction injuries is over 15 billion $ according to the National Safety Council (2006). In this part of research, we will see the impact of sensing technology to reduce and mitigate the risks that associated with the construction project.(ref 7.2)

i. Sensor technologies
There a lot number of sensor technologies that can be used for detecting hazards in the construction projects. These technologies have different features, advantages, disadvantages, strengths and weakness. Here are the candidate sensors (a) Ultrasound, (c) Ultra Wideband (UWB), (d) Radio Frequency Identification (RFID), (e) Laser Detection and Ranging (LADAR), (f) Global Positioning Sensors (GPS), (g) Visual video (h) Thermal video, (i) Digital imaging (j) Range video, and (k) possibly others. The most suitable technologies are UWB and RFID because of their technical capabilities, form factors and economics. Even though, there is a limitation in this technology.(ref 7.2)

ii. Radio Frequency Technology
Radio frequency technology plays important to protect the worker in the field.  This technology alerts the worker by recognizing and detecting hazards environment. The range of alerting is between 2 to 50 meter.(ref 7.2)
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iii. Ultra Wideband (UWB)

Ultra wideband is advanced technology that is used to enhance the safety environment in work place. This technology is accurate and economical. Moreover, it's range capabilities for tracking is up to 300 m outdoor.(ref 7.2)

c.   Computer Programs application

Computer program can also play many important roles in project construction administration. Here is one of examples of using computer to enhance the project administration which is computerized DSS (Decision Support System) for construction conflict resolution under uncertainty. In this case, VBA programming language of Microsoft Excel is used to develop DSS. This program is designed to come up with balanced solutions to all project parties. This program is mainly depend on the input information and it mainly helps its users in deciding the negotiation strategy or course of action toward a dispute as shown in below figures.(ref 7.3) 
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            3.  I&CT Impact on Construction

Project construction has a lot of information that transfer between the project parties. This information is very important and sometimes is very critical. Good communication between project parties is one of the most important factors that make the project successful or fail. Miss information cause many negative consequence during construction that lead to conflicts, disputes and claims between the owner and the contractor.  In this part of research we will see the latest information communication technology and its benefits. This kind of technology faces many difficulties and barriers to be used effectively and efficiently. However, in this research we will see how this technology can overcome these difficulties.(ref 7.4)

3.1   Negotiation Online

The project construction includes a lot of negotiation disputes between the owner, contractor and project manager. The improvement of technology recently has its clear positive effects on the construction administration and especially on the negotiation system.  In this part we will cover the construction negotiation online system that use the Smartsettle software technology and its maximum benefit on the project construction administration.(ref 7.4)

3.1.1     Development

There are many electronic systems that support the negotiation and decision making such as Negotiation Support System. However, Construction Negotiation Online (CoNogO) is evaluated by Samrtsettle software technology before it is presented. The improvement of computer technology leads to improve the speed of communication. As a result, speedy communication, available data accessibility and common system make it suitable for the development of Construction Negotiation Online (CoNogO) as shown in the below figure that illustrate the frame work for Construction Negotiation Online.(ref 7.4)
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3.1.2 Advantages of CoNogO

This system has many advantages as shown below:

· Enhance efficiency of negotiation preparation.

 This technology plays important role to facilitate the process of activities. This technology is connected to the internet which the user transfer the information from any distance. Moreover, the information is exchanged through secured channel. Furthermore, this technology enhance the negotiation preparation and safe time which help the users to negotiate any other dispute issues.(ref 7.4)

· Computing facilitates of CoNegO

Using the strength of computer and internet can build an interactive environment.  Moreover, it plays important role to improve the outcome reliability of negotiation meeting. These tools can play important role to reduce negotiating time and cost. (ref 7.4)

· Flexible time and management 
This kind of technology starts with its users from site level between contractor and owner. This help senior member to get full pictures about the development of negotiation which can be useful to avoid failure due to discontinuity of negotiators involved.(ref 7.4)

3.2 Difficulties in using ICT

A large number of information is used in construction projects. The information that usually transfer has usually one of the following forms which are financial, technical and administrative in the nature. The difficulties of using information and communication technology come up from the criticality and sensitivity of transformed information. Some information has a major effects on the project which can lead to positive consequence and successful of project or it can be dangerous which may lead to negative consequence and the failure in the project. For this reason and in this part we will see the most difficulties of using information and communication technology and how it can be overcome.(ref 7.5)

There are many difficulties are associated with the new information and communication technology. Adjustment and adapt the senior employees with this technology is one of associated difficulties. Another difficulty is the efficient way of using the technology due to the capacity and capability of new information and communication technology. Moreover, the duplication between paper work and technology work follow is considering one of the difficulties that face the information and communication technology users. These difficulties can be solved by offering suitable environment that help senior employee to adapt with this technology. The industry accepts these new technology so it's role to overcome these difficulties and get benefit of these technology in saving time and Money. (ref 7.5) 

4.  Direction of Future Technology

The technology has not limit to stop and day to day new technology adds value to the word in different aspects. 3D/4D model technology is existing know but there are many area of application that is impossible to be applied know due to some challenges but it can be resolved in future and used effectively. In this part of research, we will cover the most famous technology in the word and it is one of most interesting technology for all the scientist in different filed and especially in the civil engineering filed.(ref 7.6)

4.1 Impact of nanotechnology on construction project 

It is important first to understand the definition Nanotechnology because of confusion of understanding this technology and its important impact on future. Nanotechnology is a way that deals with understanding, mentoring, controlling and manipulating matter at very very small level of individual and molecules in the range of 0.1 to 100 nanometer (10 exp -9), creating materials, devices and systems, with new properties and functions. Improving this technology will make turn point in the construction sector because this improvement will consequently improve the performance of sensors and data acquisition and reduce their size. As a result, it will enhance and provide vital tools that can be used to design innovative civil infrastructure and facilitate protecting and managing the civil infrastructure. However, there are some challenges that face this technology like the cost of material used for the nanotechnology but this can be justified by comparing the cost with the huge benefits that come up of the application of this technology. (ref 7.6) 

4.1.1 New Vision for Construction with Nanotechnology

Many positive consequences and benefits result from the development of nanotechnology. Materials can get benefits of improving the nanotechnology because this technology can play important role in improving new material that has ultra-high strength, ductility and durability.  Moreover, Nanotechnology can affect the sensor aspect which can build health control and monitoring system. Furthermore, this technology can play important role by providing new material coatings, such as corrosion protection and self cleaning coatings. Nanotechnology is the future technology that help infrastructure by providing new designs to take advantage of stronger and more ductile materials and embedded sensors and actuators for structural health monitoring and control. The new tools that result from nanotechnology help to give new understand of basic materials structural properties, such as those specifically needed for understanding micro/nano-structure of cements and concrete.(ref 7.6)

There are many problems that nation experts in nanotechnology and transportation build their vision on this technology to solve these problems which are:

· This technology can play important role which crack bridges and pothole in pavement repair themselves; guardrails realign automatically after collusion.

· The movement of bridge by the wind is one of the common concerns that can be controlled by this technology by adjusting their shapes.

·  Coating is one important aspect that can get benefit of this technology which helps the material to be self cleaning to avoid corrosion. As a result, the safety is enhanced, labor cost is lowered, rearranging and combining alloy particles making steel for bridges more durable and much stronger.

· Nanotechnology has the ability to study very small size material from 0.1 to 1 exp -9. Due to that, this technology help to reduce the size of sensors to be nanosensor that could be embedded into highways or coated on bridges for monitoring the process that contribute to deterioration and cracking and alert the appropriate authorities long before the damage is detectable by human inspectors. (ref 7.6) 

Nanotechnology has significant impact on the future of construction and civil engineering by generating initiative and innovation that develop the construction material, structural health monitoring of civil infrastructure, design of intelligent structures. These initiatives, innovations, development, impacts and improvement can lead to positive consequences on improving saving the cost, time and quality of executing the project and at the same time administrating the construction projects. This technology need many studies to be applicable in the field in the future and this can happen by teaching this technology in the university to build a good environment for innovation and exploration.(ref 7.6)

5. Benefits 

Latest technologies have many positive effects and benefit on construction project. One of the most significant impact on construction project is the productivity and this can happen by improving the quality and performance of materials, equipment and information technology system. (ref 7.7) 

6. Conclusion 

In this research we covered the latest existing technologies that are useful for project construction and administration such as 3D/4D module technologies and how it facilitate the work and improve its performance. Also, Technology plays important role to enhance the safety environment in the work place. The computer program can play important role to reduce the claims and disputes. Moreover, in this research we covered the impact of latest technology of communication system to improve the relationship between the owner and contractor by reducing the number of conflicts and disputes. Also we identify the difficulties that face using the latest technology and show how to be overcome. Finally, this research give a picture of the future technology by defining the nanotechnology and shows it’s area of application and the possible of using this technology more effectively and efficiently in the future. The benefit of these technologies such as saving money and time are very important to the users for these technologies. Productivity, quality and safety are also main benefits of these technologies are covered in this research.    
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