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LECTURE 1
CIVIL ENGINEERING 

PRACTICE

CEEN 4812: Construction Management
Uzair (Sam) Shamsi, Ph.D., P.E.

Adjunct Professor
Department of Civil and Environmental Engineering
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DISABILITY STATEMENT

� YSU requires the following disability statement 
appear on each syllabi:

� "In accordance with University procedures, if you 
have a documented disability and require 
accommodations to obtain equal access in this 
course, please contact me privately to discuss your  
specific needs.  You must be registered with CSP 
Disability Services, which is located at Wick House , 
and provide a letter of accommodation to verify 
your eligibility.  You can reach CSP Disability 
Services at 330-941-1372."
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OUTLINE
� General

� Student teacher introduction
� Signup sheet
� Schedule
� Textbook 
� Grading
� Learning objectives
� Course Web site
� Class monitor

� Overview of Civil Engineering Practice
� Disciplines
� Roles and responsibilities
� Career 
� Business of Civil Engineering: mission and vision

� Team Project
� Homework 1: Team brochures
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ABOUT YOUR PROFESSORABOUT YOUR PROFESSOR
� Technical Manager, Michael Baker Jr., Inc.Technical Manager, Michael Baker Jr., Inc.Technical Manager, Michael Baker Jr., Inc.Technical Manager, Michael Baker Jr., Inc.
Pittsburgh, PAPittsburgh, PAPittsburgh, PAPittsburgh, PA
� Water and wastewater engineeringWater and wastewater engineeringWater and wastewater engineeringWater and wastewater engineering

� Hydrologic & hydraulic modeling and GISHydrologic & hydraulic modeling and GISHydrologic & hydraulic modeling and GISHydrologic & hydraulic modeling and GIS

� ProfessorProfessorProfessorProfessor
� University of Pittsburgh, GIS and HydrologyUniversity of Pittsburgh, GIS and HydrologyUniversity of Pittsburgh, GIS and HydrologyUniversity of Pittsburgh, GIS and Hydrology

� Penn State University, Continuing EducationPenn State University, Continuing EducationPenn State University, Continuing EducationPenn State University, Continuing Education

� Youngstown State University, GIS and HydrologyYoungstown State University, GIS and HydrologyYoungstown State University, GIS and HydrologyYoungstown State University, GIS and Hydrology

� Education:Education:Education:Education:
� Ph.D. (Civil Engineering), University of Pittsburgh, 1988Ph.D. (Civil Engineering), University of Pittsburgh, 1988Ph.D. (Civil Engineering), University of Pittsburgh, 1988Ph.D. (Civil Engineering), University of Pittsburgh, 1988

� 22 years of experience, 100+ projects, 100+ publications22 years of experience, 100+ projects, 100+ publications22 years of experience, 100+ projects, 100+ publications22 years of experience, 100+ projects, 100+ publications

� Books:Books:Books:Books:
� GIS Tools for Water, Wastewater, and Stormwater Systems, GIS Tools for Water, Wastewater, and Stormwater Systems, GIS Tools for Water, Wastewater, and Stormwater Systems, GIS Tools for Water, Wastewater, and Stormwater Systems, 

An ASCE Press BestAn ASCE Press BestAn ASCE Press BestAn ASCE Press Best----seller, 2002.seller, 2002.seller, 2002.seller, 2002.

� GIS Applications for Water, Wastewater, and Stormwater Systems, GIS Applications for Water, Wastewater, and Stormwater Systems, GIS Applications for Water, Wastewater, and Stormwater Systems, GIS Applications for Water, Wastewater, and Stormwater Systems, 
CRC Press, 2005.CRC Press, 2005.CRC Press, 2005.CRC Press, 2005.

� Professional Engineer in PA, WV, OH, GAProfessional Engineer in PA, WV, OH, GAProfessional Engineer in PA, WV, OH, GAProfessional Engineer in PA, WV, OH, GA

� 2006 Engineer of the year, ASCE Pittsburgh 2006 Engineer of the year, ASCE Pittsburgh 2006 Engineer of the year, ASCE Pittsburgh 2006 Engineer of the year, ASCE Pittsburgh 

Contact: sshamsi@mbakercorp.com
Office phone (9 AM – 5 PM) 412-375-3076
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YOUR TURN

Please introduce yourself
� Your name
� Your area of interest:

� Water Resources, Transportation, 
Structures, Construction, etc.

� Your employer (if working)
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TENTATIVE SCHEDULE
CLASS # LECT. # DATE LECTURE BY

1 1 8/24/2010Overview of civil engineering practice – organizations and
roles; team projects

Shamsi

2 2 8/31/2010Leadership principles and attitudes, Ethics and
professionalism

Shamsi

3 3 9/7/2010Estimation and bidding; award of contracts Shamsi
4 4 9/14/2010Preparation and interpretation of common engineering reports Shamsi

5 5 9/21/2010Project management; scheduling 1 Shamsi
6 6 9/28/2010Project management; scheduling 2 Shamsi
7 10/5/2010Mid Term Examination Shamsi

8 7 10/12/2010Sustainable development Shamsi
9 8 10/19/2010Environmental requirements and permits Wallace

10 9 10/26/2010Construction equipment and safety Wallace
11 10 11/2/2010Plans and specifications Zang (Baker)
12 11 11/9/2010Interactions between engineers and construction professionals Frank Obhof

13 12 11/16/2010Construction management; project controls Frank Obhof
14 13 11/23/2010Project financing and asset management; value engineering Johngrass

15 14 11/30/2010Team project presentations / Introduction to Integrated Design 
Project 

Martin / Shamsi

16 12/7/2010Final Examination Shamsi
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TEXT BOOK

� Title: Construction Methods and Management

� Authors: Stephens W. Nunnally, 
University of Florida

� Publisher: Prentice Hall

� Edition: 8 (2010)

� Type: Hardcover

� Pages: 576

� Price: $103.00 

� ISBN: 0-13-500079-3 

� Most lectures will be taught using handouts.   Many  lectures will be 
posted on the course Web site.  This book will be m ostly used as a 
self study reference book.

www.prenhall.com
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GRADING

� 20% Homework (includes team 
project)

�Late homework will not be 
accepted or graded

� 10% After Class Quiz

� 30% Mid-Term Exam

� 40% Final Exam
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LEARNING OBJECTIVES

1. Gain an understanding of the 
elements of construction and project 
management

2. Gain an understanding of business, 
public policy and administration 
fundamentals; and

3. Gain an understanding of the role of 
the leader and leadership principles 
and ethical, economic, and 
environmental considerations
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COURSE WEB SITE
http://www.eng.ysu.edu/~ceegr/GIS/YSUCM10/YSUCM.htm

Link to download 
lectures

Link to download 
homework 
solution
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COURSE WEB SITE
“YSU Construction Management Course” Link 

from www.GISApplications.com
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CLASS MONITOR

1. Must have a cell phone

2. Must attend all classes on time

3. Must live on or near campus

4. Communicate with students on 
Professor’s behalf (e.g., if the 
professor will be late for the 
class)

Scott Gintert
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WHAT IS CIVIL ENGINEERING?

LET’S BRAINSTORM
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WHAT IS CIVIL ENGINEERING?
http://live.asce.org/hh/index.mxml
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WHAT IS CIVIL ENGINEERING?

� Old (1828) definition

� "...the art of directing the great sources of power  
in nature for the use and convenience of man, as 
the means of production and of traffic in states, 
both for external and internal trade, as applied in  
the construction of roads, bridges, aqueducts, 
canals, river navigation and docks for internal 
intercourse and exchange, and in the construction 
of ports, harbours, moles, breakwaters and 
lighthouses , and in the art of navigation by 
artificial power for the purposes of commerce, and 
in the construction and application of machinery, 
and in the drainage of cities and towns."

� Institution of Civil Engineers' original charter, 1 828
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WHAT IS CIVIL ENGINEERING?
� New (1961) definition

� "Civil engineering is the profession in which a 
knowledge of the mathematical and physical 
sciences gained by study, experience, and 
practice is applied with judgment to develop ways 
to utilize, economically , the materials and forces 
of nature for the progressive well-being of 
humanity in creating, improving, and protecting 
the environment , in providing facilities for 
community living, industry and transportation, 
and in providing structures for the use of 
humanity ."

� American Society of Civil Engineers, 1961

18

WHAT IS A CIVIL ENGINEER?
� Excerpts from an article by Stuart A. Moring, P.E.,  

President, ASCE Georgia Section, ASCE News, April-
May 2004 

� "As much as engineers like to see projects built, I  think 
we prefer to see things that have a purpose to soci ety.  
If you are like me, your favorite math problems wer e 
“story problems” – what is the least number of coins i n 
$1.87, or the fastest path to the library, via bike  path, 
trail and pond.  We like to have some point to our 
calculations , not just to find the sum of a column of 
numbers, and we want our results to have some 
meaning to mankind , not just to win our case or 
demonstrate a theorem.“

� “Our Code of Ethics speaks for the profession about 
what is important and proper to us.  I don’t think it’s any 
accident that the first Fundamental Principle is th e 
focus on service to humanity .  This is what sets 
engineers apart from many other professions.”
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LICENSED ENGINEER
� “Engineering Practice Act” -- to protect 

the health, safety and welfare of the 
citizens of that state. 

� Having an engineering license means 
more than just meeting a State’s 
minimum requirements.  It means you 
have accepted both the technical and the 
ethical obligations of the engineering 
profession. 

� (Ref: ASCE Policy Statement # 433)
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CIVIL ENGINEERING OVERVIEW

� http://www.careercornerstone.org/pdf/civil/civileng .pdf

� Civil Engineering is grouped into seven major 
divisions of engineering: 

1. Structural

2. Environmental

3. Geotechnical

4. Water Resources

5. Transportation

6. Construction; and 

7. Urban Planning

Sloan Center: A Non-profit organization established in 1934 by 
Alfred Pritchard Sloan, Jr., then President and Chief Executive 
Officer of the General Motors Corporation.
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CIVIL ENGINEERING DISCIPLINES

22

CIVIL ENGINEERING DISCIPLINES
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CIVIL ENGINEERING LANDMARK PROJECTS
http://live.asce.org/hh/index.mxml
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� Purpose: To control the devastating floods on 
the Colorado River, generate hydroelectric 
power , and store the river's ample waters for 
irrigation and other uses.

� In March 1931, the Bureau of Reclamation 
awarded the contract to a consortium of six 
large construction firms , called Six 
Companies, Inc., that bid together on the 
project because it was larger than any one 
could handle. 

� More than 1,500,000 cubic yards of soil and 
rock were removed

� Required a total of 4,400,000 cubic yards of 
concrete and 45,000,000 pounds (20,408 tons) 
of reinforcing steel. 

� On September 30, 1935, Franklin D. Roosevelt 
officially dedicated the dam, saying, "I came, I 
saw, and I was conquered, as everyone will 
be who sees for the first time this great feat 
of mankind ."

HOOVER DAM
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� The only constant in the professional lives of civi l 
engineers is that they never have typical days. 

� Every day is different, bringing new challenges and  
unique demands, and the nature of these demands var ies 
according to the specialization and seniority of the  
engineer. 

� Most civil engineers work in teams , they spend time on 
things not necessarily well described in their titl es.

� Virtually all engineers spend some part of every da y 
doing some routine administrative tasks, and newly-
graduated engineers may be surprised to find they w ill 
most likely file, type, send e-mail, make phone cal ls, take 
notes in meetings, and many other ordinary chores.

DAY IN THE LIFE OF A CIVIL ENGINEER
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� Teams and Coworkers

� Almost all jobs in civil engineering require some s ort of 
interaction with coworkers. Whether they are workin g in a team 
situation, or just asking for advice, most engineer s have to 
have the ability to communicate and work with other  people .

� Tasks and Titles

� Civil engineers have a wide array of specialty area s to choose 
from. The titles civil engineers hold are far more broad than 
most people know and their duties are even more div erse.

� Work Experience

� Civil Engineers tend to experience their work as pa rt of an 
extremely significant contribution. In addition, ci vil engineers 
are committed to their profession and to performing  well as 
part of a team .

LIFE OF A CIVIL ENGINEER
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� Vary based on your areas of expertise, experience, education, 
supervisory responsibility, accountability for proj ects, and the 
geographic location, size, and industry of the empl oyer. 

� According to a 2005 salary survey by the National A ssociation of 
Colleges and Employers starting average salaries were:

� $43,679 per year for bachelor's degree candidates

� $48,050 per year for master's degree candidates

� $59,625 per year for Ph.D. candidates

� Add $15,000 for 2009/2010

� Add $5,000 to 10,000 in high demand areas (e.g. Nor thern Virginia, 
D.C., Columbus)

� According to the U.S. Department of Labor, Bureau o f Labor 
Statistics, civil engineers are expected to see ave rage employment 
growth through 2014.  This is not a bad news!

CIVIL ENGINEER STARTING SALARIES

28

� History Channel

� Video archives of 
previous shows on 
www.history.com

� Engineering Disasters 
series

� Tacoma (WA) Narrows 
Bridge Collapse due to 
wind induced vibrations, 
November 7, 1940

� Teton Dam Breach due to 
embankment leak, Idaho 
Falls, June 5, 1976

ADDITIONAL RESOURCES
MODERN MARVELS
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ADDITIONAL RESOURCES
MAN MADE

� National Geographic 
Channel 

� http://channel.nationalge
ographic.com/series/ma
n-made/

� Construction challenges 
and solutions

� Engineering Marvels

� Video archives of 
previous shows

� Examples

� Incredible Islands of 
Dubai

� Monster dam (Itaipu, 
Brazil) – under 
construction - six times 
bigger than Hoover dam
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READING ASSIGNMENT
� Section 1. Introduction

� Explains how construction industry works



TEAM 
PROJECT
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TEAM PROJECT
� Will be done as team homework after mid term 

exam
� Will count for two homework grades (No. 6 and 7)
� Each team will submit a team document 
� Each team should have periodic meetings.  The 

team leader will assign tasks to team members with 
deadlines. 

� Each member of the team should contribute to 
his/her team homework.  Team leader will identify 
any member that did not contribute.  A NON-
CONTRIBUTING TEAM MEMBER WILL GET 
ZERO POINTS FOR HOMEWORK.
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PROJECT DESCRIPTION
� Construction of a 24-inch 

reinforced concrete storm 
sewer pipe on Wick Ave from
W Scott St to W Rayen Ave

� This pipe will replace
an existing storm sewer pipe

� Keep existing manholes on, W 
Scott, W Spring, Lincoln, and 
W Rayen

� Given data: 
� Top elevation of starting MH1 

on W Scott St = 940 ft
� Required manhole depths = 

15 ft 
� Required pipe slope = 1.50 % 
� Hint: Use starting MH bottom 

elevation and required pipe 
slope to calculate top and 
bottom elevation of each MH

MH1: T.E. 
= 940

MH2

MH3

MH4
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PROJECT SCHEDULE

Team Task Due Date

Client Prepare and distribute the RFP
5 PM on 
10/12/2010

Consultant Submit a proposal in response to the RFP
5 PM on 
11/9/2010

Contractor Submit a proposal in response to the RFP
5 PM on 
11/9/2010

Agency Select the winning bidder
5 PM on 
11/16/2010

Client Send notice of award
5 PM on 
11/23/2010

All Teams Class presentations 11/30/2010
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MAKE TEAMS
Four teams

1. Consultant (an engineering consulting company): B id 
on the RFB

2. Contractor (a construction company): Bid on the R FB

3. Client / Owner (a city or public utility): Prepar e a 
request for bids (RFB)

4. Regulatory Agency (Ohio EPA): Review and score th e 
proposals

� Each team will have approximately 1/4 th of the class 
sorted by student’s last name

� Each team should have a name, a logo, and vision an d 
mission statement (Homework 1).

� Each team should nominate a team leader.
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TEAMS
Team 1: Consultant
Name: ?
Leader: ?
1. Baker, David M. 
2. Barton, Wesley S. 
3. Beers, Nathan C. 
4. Chaney, Nicholas R. 
5. Chen, Wen Jing 
6. Dezarn, Kevin T. 

Team 2: Contractor
Name: ?
Leader: ?
1. Ekweremuba, Obinna
2. Gintert, Scott M. 
3. Holsopple, Andrew G. 
4. Kovacs, Zachary S. 
5. Kwallek, Raymond A. 
6. Lang, Kevin T. 

Team 3: Client
Name: ?
Leader: ?
1. Mashburn, Joshua C. 
2. Matelan, Lucas R. 
3. Monus, Daniel J. 
4. Moore, Kimberly A. 
5. Oddo, Jeremy L. 
6. Phillips, Daniel 
7. Quetot, Robert E. 
8. Sherock, David M. 

Team 4: Agency
Name: ?
Leader: ?
1. Smulski, David 
2. Ward, Bradley S. 
3. Wiesen, Sandra J. 
4. Kiswardy, Justin
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CLIENT TEAM TASKS
� Prepare a 5-10 page RFP for this construction 

project
� At a minimum, include the following typical 

bidding document sections described in Lecture 
3 and 4
� Project Description
� Scope of Work
� A plan view map or drawing (can use 

Google Map or Earth)
� Administrative Information: Pre-bid meeting and site 

tour, questions, clarifications & concerns, delivery of 
bids (time & location and number of copies)

� Bidder qualifications
� Selection criteria
� Proposal content and format
� Cost table (similar to New Have calculation sheet in 

Lecture 3)
� Create a PDF of the RFP and Email it to all 

project teams leaders and Dr. Shamsi on or 
before the due date.
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CONSULTANT AND CONTRACTOR TEAM TASKS

�Prepare a 10-20 page proposal to 
bid on the RFP from the client team

� Include the following elements / 
sections
� Cover page
� Table of Contents
� Cover letter
� Company information
� Team organization chart (include a 

project manager)
� Team member resumes
� Sections on environmental benefits 

and regulatory compliance 
� Project cost in tabular format 

specified in the RFP
� Project schedule (bar chart format)
� Plan and profile drawings created 

using any CAD package
�Email the proposal to the Client and 

Agency team leaders and to Dr. 
Shamsi and T.A. by the due date.

PLAN

PROFILE

CREATE A PROJECT SCHEDULE 
CHART LIKE THIS
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AGENCY TEAM TASKS
� Review the two proposals to select 

a winner based on the selection 
criteria specified in the RFP and 
based on the bidder’s write-up on 
environmental benefits and 
regulatory compliance.

� Use the scoring system described 
in Lecture 3 to do a side-by-side 
comparison of the two proposals.  
You may use the bid tabulation 
sheet described in Lecture 3.

� Email the winner information and 
the bid tabulation sheet with a  
cover letter to the client team and 
Dr. Shamsi and T.A. by the due 
date.

USE A BID TABULATION SHEET LIKE THIS
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CLIENT TEAM TASK (ROUND 2)
� Based on the recommendations of the Agency Team and 

your own preference, prepare a notice of award and 
Email it to the two bidders and to Dr. Shamsi by the due 
date.
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DIFFERENCE IN MISSION AND VISION STATEMENT

http://www.health.state.mn.us/about/strategic/visio nvsmission.html

Vision: What do you want to 
accomplish?
Mission: How will you 
accomplish it?
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SAMPLE VISION AND MISSION STATEMENT

MISSION STATEMENT
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SAMPLE BROCHURE: 
ENGINEERING CONSULTING > STORMWATER MANAGEMENT
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SAMPLE BROCHURE: AGENCY
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SAMPLE SERVICES: ENGINEERING CONSULTING
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SAMPLE SERVICES: CONSTRUCTION



47

SAMPLE SERVICES: ENGINEERING CONSULTING AND CONSTRU CTION

http://www.wallacepancher.com/
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HOMEWORK No. 1
� Due date: 8/31/2010
� This is a team homework
� Each team will submit one homework
� Have a team meeting (after class, today) to name your team and select a 

team leader.  The team leader will assign tasks to team members with 
deadlines (e.g., John Doe to submit logo image by August 26, 2010).

� Create a 2 page brochure to introduce the services offered by your 
organization (team)
• Include a vision and a mission statement (they are different)
• Include logo and contact info
• Include services offered
• Include an image (e.g., a map) or photo

� Attach a cover sheet with team name and names of team members and 
team leader.

� Each member of the team should contribute to his/her team homework.  
Team leader will identify any member that did not contribute.  A NON-
CONTRIBUTING TEAM MEMBER WILL GET ZERO POINTS FOR 
HOMEWORK.



49

SAMPLE BROCHURE: CONSTRUCTION TEAM, 2008


