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Course Name:

Information Technology Application in Construction Management
Course Number:

20303

Credit:

3

Course Content (outline):

1- Introduction to the contract administration and law
2- Construction project delivery methods

3- Types of construction contracts and payment scheme
4- Terms and conditions of construction contracts in Iran
5- Managing contract risks

6- Tendering management and law

7- Bonding in the construction contracts

8- Contract change management and dispute resolution
9- Project outsourcing or subcontracting

10- Public-Private Partnership contracts in Iran

11- Labor law in Iran

References:
O CMAA (Construction Management Association of America) 2012, “An Owner's Guide to
Project Delivery Methods”, McLean, Virginia, USA.
O AIA (The American Institute of Architects) 2007, “Integrated Project Delivery: A Guide”,
Washington, DC, USA
O HANDFINGE A. P. R“Understanding Contractual Pricing Arrangements —Fixed Price,

Cost-Plus, and Guaranteed Maximum Price* Pekar & Abramson Law.
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Dennis, A., Wixom, B.H. and Roth, R.M. (2012) “System Analysis and Design”, John Wiley &
Sons, Inc., ISBN 978-1-118-05762-9, 5th Ed., USA.
Johnson, G. (2013) “Programming HTMLS with JavaScript and CSS3: Training Guide”, Microsoft,
ISBN: 978-0-7356-7438-7, USA.
Oracle (2011) “P6 Professional User’s Guide”, Oracle.



Course Name:

Information Technology Application in Construction Management
Course Number:

20325

Credit:

3

Purpose:
B To introduce different applications of IT in the construction industry
B To give you a basic knowledge on working with IT tools

B To give directions required for building up your abilities in new IT tools

Course Content (outline):

1. Introduction to IT in construction

2. Spreadsheet applications in construction

- Specification and capabilities of spreadsheets

- How properly using appropriate formulas in spreadsheets

- Applications of spreadsheets in managing high a volume of data produced in the construction
job-sites in the form of aggregate reports, pivot tables and, diagram

- Applications of macros in managing repetitive tasks

3. Introduction to construction management information systems

4. Construction Management Information System — System Recognition and

Analysis

- Process- versus procedure-based approach to system recognition

-Data flow diagram, a powerful tool for capturing system information

- Different levels of system recognition using data flow diagram

-Data flow diagram analyzing rules

- Use of computer-aided software engineering (CASE) tools for system recognition and analysis
5. Construction Management Information System — Conceptual Design

- How data is stored within a system

- Using entity relationship diagram as the powerful tool for conceptual design of the data storage
in the system

-Different forms of data storage normalization for improving database structure in systems

- Data flow media analysis an effective tool for the design of data flow media in the system



6. Construction Management Information System — Detail Design (software
MS. Access)

- Presenting required information using database queries

- Design and implementation of computer-based forms

7. Internet programming basics

- Different types of internet programming

- Introduction to HTML

- Introduction to CSS

- Introduction to JavaScript

8. Introduction to the project scheduling programs

References:
O Dennis, A., Wixom, B.H. and Roth, R.M. (2012) “System Analysis and Design”, John
Wiley & Sons, Inc., ISBN 978-1-118-05762-9, 5th Ed., USA.
O Johnson, G. (2013) “Programming HTMLS with JavaScript and CSS3: Training Guide”,
Microsoft, ISBN: 978-0-7356-7438-7, USA.
O Oracle (2011) “P6 Professional User’s Guide”, Oracle.
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Outline:
1- An overview of project management body of knowledge (Project management
processes, Project management lifecycle, Basic concepts of project management
knowledge areas)
2- Project Integration Management
3- Project Scope Planning (Scope statement, WBS)
4- Project Time Planning — Initial Schedule Development (CPM, dependencies)
5- Project Time Planning —Schedule Presentation (AON, AOA, Gant Chart)
6- Project Time Planning -Schedule Constraints (Time crashing, Fast tracking, LOB,
Resource leveling, Resource allocation)
7- Project Time Planning -Probabilistic Activities (PERT, Monte Carlo Simulation)
8- Project Cost Planning (Cost estimating, Budgeting)
9- Project Time, Cost and Scope Control (Scope control, EVM)

&=l
O Mubarak, S. (2010) "Construction Project Scheduling and Control", Second Edition, John
Wiley and Sons, Toronto, Canada. ISBN 978-0-470-50533-5



O PMI (2017) “A Guide to the Project Management Body of Knowledge”, Project
Management Institute, 6 edition.
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Outline:

1- Introduction to the contract administration and law

2- Construction project delivery methods

3- Types of construction contracts and payment scheme
4- Terms and conditions of construction contracts in Iran
5- Managing contract risks

6- Tendering management and law

7- Bonding in the construction contracts

8- Contract change management and dispute resolution
9- Project outsourcing or subcontracting

10- Public-Private Partnership contracts in Iran

1



11- Labor law in Iran

Source: F AP
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O CMAA (Construction Management Association of America) 2012, “An
Owner's Guide to Project Delivery Methods”, McLean, Virginia, USA.

O AIA (The American Institute of Architects) 2007, “Integrated Project
Delivery: A Guide”, Washington, DC, USA

O HANDFINGE A. P. R“Understanding Contractual Pricing Arrangements —
Fixed Price, Cost-Plus, and Guaranteed Maximum Price* Pekar & Abramson

Law.



0390 JrS 9 srdelp sogy o 4 bgrye 220 9 b Juad puu (¥

o Juad p

b peolio ©igpn Cupde Sl 4552 wign Cupae ool B) ojgn Cupde il (S5 950 -)
(23950 S e Ll

o390 47 LS Cu e =Y

(WBS o050 a5lo) o9, 03game 55, 4ol p =Y

(bedles gl CPM) oyl oy aslp - 055, loj g3, 4ol -F

(Gant Chart AOA AON) susiyle; sk p a51)] sla yog, — 059 Hlos 63, 4ol -0
Time Crashing b ;lo; sjlwos 128) (soiyle; asl p (slacasgame — 059, yloj g3, 4ol - #
(&l Larass Resource Leveling b ple zlans LOB Fast Tracking b o 5 b,
(1,5 aiso (53lo 4rd PERT) b clad plonil jo copalad pae — 0350 ooy 32, aelip = ¥

(s 4209 iy 30 391 ) 0590 al3d (S, 4eliy —A

EVM wogame J,8) ails g diyo wigp by JruS -4

Outline:

I- An overview of project management body of knowledge (Project
management processes, Project management lifecycle, Basic concepts of
project management knowledge areas)

2- Project Integration Management

3- Project Scope Planning (Scope statement, WBS)

4- Project Time Planning — Initial Schedule Development (CPM,
dependencies)

5- Project Time Planning —Schedule Presentation (AON, AOA, Gant Chart)

6- Project Time Planning -Schedule Constraints (Time crashing, Fast

tracking, LOB, Resource leveling, Resource allocation)



7- Project Time Planning -Probabilistic Activities (PERT, Monte Carlo
Simulation)

8- Project Cost Planning (Cost estimating, Budgeting)

9- Project Time, Cost and Scope Control (Scope control, EVM)

Source: F U

O Mubarak, S. (2010) "Construction Project Scheduling and Control", Second
Edition, John Wiley and Sons, Toronto, Canada. ISBN 978-0-470-50533-5
O PMI (2017) “A Guide to the Project Management Body of Knowledge”,

Project Management Institute, 6™ edition.
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Outline:
1- Analysis of Equipment Productivity
2- Selecting the Suitable Construction Method for Different Activities or
Projects
3- Selection of Suitable Construction Equipment for Different Activities or
Projects
4- Site Layout Planning

5- Safe Operation of Construction Equipment

6- Economics of Construction Equipment

Source: AP
P ity
O Construction Planning, Equipment and Methods (Peurifoy)
azle plo
O Modern Construction Equipment and Methods (Harris)

O Construction Equipment Management ( Schaufelberger )

O Equipment Manufacturers’ Technical Data and Specifications Such As:



0 Caterpillar Performance Handbook

O Komatsu Performance Handbook
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Outline:
1- Introduction to construction operation simulation

2

Discrete Event Simulation (DES) modeling concepts of construction
operations

3- DES engine and hand simulation of construction operations

N
1

Stochastic simulation and random number generation
5- Object oriented programing of DES problems
6- Introduction to DES modeling software

8



7- Simulation model input analysis
8- Model verification and validation

9- Simulation model output analysis

10- Simulation as an optimization tool in construction operations
11- Construction operation simulation case studies
Source: FT P

O Banks, J., Carson, J.S., Nelson, B.L. And Nicol D.M. (2004) “Discrete event
simulation” Prentice Hall, ISBN: 0131446797.

O Ivanov, D. (2017) “Operations and Supply Chain Simulation with AnyLogic:
Decision-oriented introductory notes for management students in bachelor and
master programs” 2nd Edition, E-Textbook, Berlin School of Economics and
Law

O Petroutsos, E. (2010). Mastering Microsoft Visual Basic 2010. John Wiley &

Sons.
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Dennis, A., Wixom, B.H. and Roth, R.M. (2012) “System Analysis and Design”, John Wiley &
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Microsoft, ISBN: 978-0-7356-7438-7, USA.
Oracle (2011) “P6 Professional User’s Guide”, Oracle.
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Outline:
1- Uncertainty & risk

2- Probability, classical statistical inference, & Bayesian data analysis
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3- Judgmental probability, heuristics, & cognitive biases
4- Risk management process

5- Risk registrar or inventory

6- Qualitative risk assessment

7- Quantitative risk assessment

8- Decision tree and influence diagrams

9- Utility theory, risk aversion, & insurance

10-  Risks in construction

11-  Cost & schedule uncertainty and Monte Carlo simulation
12-  Sensitivity analysis

13- Risk and construction contracts

14-  Risk mitigation

15-  Risk monitoring and control

16- Bayesian networks

17- Case studies

Source: TP

O Smith, N. J., Merna, T., & Jobling, P. (2014). Managing risk in construction
projects. John Wiley & Sons.
O Nielsen, T. D., & Jensen, F. V. (2009). Bayesian networks and decision graphs.

Springer Science & Business Media.
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1- Introduction and Background

- Motivation
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- Uncertainties
- Set Theory
- Probability Theory
2- Decision Analysis
- Decision Trees
- Expected Cost Theory
- Expected Utility Theory
- An Introduction to Reliability-based Design Optimization
- Terminal Analysis
- Pre-posterior Analysis
3- Probabilistic Modeling
- Discrete Random Variables
- Continuous Random Variables
- Multivariate Distribution Models
- Extreme-value Models
- Linear Regression Models
- Fragility Models
- Bayesian Network Models
- Occurrence Models
- An Introduction to Stochastic Processes and Random Fields
- Discounting Models
4- Reliability Analysis
- Analysis of Functions
- Probability Transformations
- Basic Reliability Problem
- Mean-value First-order Second-moment Method
- Invariance Problem
- First-order Reliability Method

- Measures of Importance and Sensitivity

16



- Second-order Reliability Method

- Sampling Methods

- An Introduction to Response Surfaces and Neural Networks
- Finite Element Reliability Analysis

- Multi-model Reliability Analysis

- System Reliability Analysis

- Load Combination

- Multi-hazard Risk Analysis

- Code Calibration

Source: F AP

O Haldar and Mahadevan (1999), Probability, Reliability, and Statistical
Methods in Engineering Design, Wiley

O Der Kiureghian (2005), First- and Second-order Reliability Methods. Chapter
14 in Engineering Design Reliability Handbook, Edited by Nikolaidis,
Ghiocel, and Singhal, CRC Press.

ezl plo

O Melchers (1999), Structural Reliability: Analysis and Prediction, Prentice Hall

O Ditlevsen and Madesn (2007), Structural Reliability Methods, John Wiley &
Sons, Chichester, UK

O Ang and Tang (2007), Probability Concepts in Engineering: Emphasis on
Applications in Civil and Environmental Engineering, Wiley

O Madsen, Krenk, and Lind (1986), Methods of Structural Safety, Prentice-Hall

17
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4- Referencing
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O Fellows, R. F., & Liu, A. M. (2015). Research methods for construction. John
Wiley & Sons.
O Burgess, R. G. (Ed.). (2005). The ethics of educational research. Routledge.
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