

Fundamentals of Construction Engineering


Course Description/Overview
Introduction to concepts required by professionals involved in the construction industry. Includes construction terminology, project delivery, contracts, bidding, estimating, cash flow, scheduling, safety, labor issues, equipment ownership and productivity.
Course Learning Objectives
The objective of this course will be to ensure that students can:
· Recognize and explain basic terminology, techniques, and principles applicable to construction engineering and construction management.
· Apply fundamental techniques in operation design, estimating, scheduling, cash flow analysis, and equipment ownership to plan different kinds of construction projects (i.e. heavy, highway, building, etc.) and methods.
· Analyze different kinds of contracts and project delivery systems and recognize how each distributes risk across different project stakeholders.


Course Schedule
	Module
	Week(s)
	Topics/Activities

	1
	1
	Introduction and Basic Concepts

	2
	1
	Construction Terminology

	3
	2
	Project Delivery and Procurement
· Project Stakeholder
· Risk Management
SYNCHRO Pro Introduction 

	4
	3
	Bidding and Contracts
· Bidding package and bidding process
· Contract types and construction costs
· Unbalance bid, legal structure, bonding, and insurance

	5
	4-5
	Planning and Scheduling (Time Management)
· Construction Activities
· Critical path method (CPM); Network diagrams
· Computerized scheduling
SYNCHRO Lesson 1 – Getting Started with and Importing Schedule and 3D Model
SYNCRO Lesson 2 – Linking 3D Elements to Schedule Tasks

	6
	6-8
	Resource Management
· Labor and equipment cost
· Wages
· Depreciation and rental rate
SYNCHRO Lesson 3 – 3D Paths, Baselines, Synchronization, Viewpoints, and Layouts
SYNCHRO Lesson 4 – Creating and Rendering Animations
SYNCRHO Lesson 5 – Project Controls and Reporting

	7
	9-10
	Estimating
· Quantity Takeoff
· Cost estimating
· Earned value analysis

	8
	11-12
	Cashflow Analysis
· Present worth analysis
· Annual worth analysis

	9
	13-14
	Other Topics
· Emerging technologies in construction
· Safety
· Quality
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