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CE 122-Introduction to Civil Engineering 

Background of the CE 122 course 

This class will introduce freshmen engineering students to the civil engineering professional 
pathways by using different kinds of infrastructure. The overall objectives of the term are that: 

1) Students describe the history of civil engineering.  
2) Students identify different branches within the civil engineering profession. 
3) Students can explain how the sustainability concept is part of the civil engineering design 

process.   

From week one to week five students will be introduced to the different kinds of civil 
infrastructure (environmental & water resources, geotechnical, structural, and transportation & 
geospatial), to finally conclude with sustainable infrastructure in week six. 

At the end of the lecture students will be ready to complete the assigned culminating project. 

Before coming to this class, students will complete a short reading assignment and an online 
activity to get them ready for the classroom discussion. 

Class syllabus is shown below to give an idea of when the sustainable infrastructure module will 
be introduced to the class. 

 

Week 6-TOPIC: SUSTAINABLE INFRASTRUCTURE- Introduction to Sustainability 

Lecture time: 50 minutes 

Module Description 

The 50-minute class introduces the sustainability concept into civil engineering practices. The 
module provides general information about the definition of sustainability. In addition, the 
lecture and activities will provide freshmen students with some exercises to understand what a 
sustainable engineering process is, it’s relevance to the civil engineering professional, and its 
impact to society. The intention of the teaching materials is not to train the students on how to 
design sustainable infrastructure, but to introduce freshmen civil engineering students to the 
concept of sustainability, and to the new way of thinking that civil engineers need to use to 
conduct design that will respond to societal, economic, and environmental challenges. 
Sustainable engineering design principles should be taught later in senior level courses or 
academic projects (part of the CE curriculum). 
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Week Date Activity 
Work assigned: 

(work due a week after assigned) 

1 October 1 Civil Engineering I- History of 
Civil Engineering  

2 October 15 
Civil Engineering II- 

Environmental and Water 
Resources Engineering 

Final project assigned: redesign of a 
sustainable town- Greensburg Kansas. 

3 October 22 
Civil Engineering III –

Geotechnical Engineering  

4 October 29 
Civil Engineering IV- Structural 

Engineering  

5 November 5 
Civil Engineering V- 

Transportation and Geospatial 
Engineering 

1. Reading Assignment: Read chapter I 
of sustainable engineering practices 
book by ASCE 

2. Activity 1: Complete water footprint 
calculation 

6 October 8 
Sustainable infrastructure: 

Introduction to Sustainability  

7 November 12 
Engineering ethics/ 

Communications  Team work 
 

8 November 19 
Professional societies & steps to 

Professional Registration 
 

9 November 26 Student presentations: Sustainability in the Civil engineering practice 

10 December 3 Student presentations: Sustainability in the Civil engineering practice 
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Background: at this point the CE freshmen students have been exposed to the following topics: 

1- History of civil engineering 
2- Civil Engineering Branches (environmental, water resources, geotechnical, structural, 

transportation and geospatial) 
3- Current condition of the civil engineering infrastructure in US (ASCE report card), 

challenges and current proposals to solve the infrastructure challenge. 

Sustainability session: Students will get familiar with sustainability as defined by ASCE. 
Additionally, students will be exposed to current infrastructure problems, and to the importance 
of sustainable engineering solutions. 

Textbook used to develop the lecture: Sustainable Engineering Practice: An Introduction. 
Committee on Sustainability. ASCE, 2004. 

Student learning objectives: 

1- Define sustainability as applied to the civil engineering profession. 
2- Explain importance of the sustainability practice into civil engineering solutions. 
3- Distinguish and contrast engineering cases with and without sustainability incorporated 

into the solution. 
4- Identify different sustainable solutions to be applied in a given engineering problem.  
5- Select the best sustainable solution (infrastructure) to reconstruct Greensburg, KS.  
6- Summarize the selected solution through a written report, and an oral presentation. 
7- Evaluate classmates’ sustainable solutions and provide feedback to the proposed ideas.  

Pre-lecture work:  

• Reading assignment - chapter I of sustainable engineering practices book by ASCE, 
• Water Footprint calculator activity. 

http://environment.nationalgeographic.com/environment/freshwater/water-footprint-
calculator/ 
Each student will bring to class the results from the Water Footprint Calculator. Students 
will meet in groups of five and discuss for 5 minutes if the activity is associated with 
sustainability. After the five minutes of discussion each team will share one of the 
identified characteristics of the activity that are associated with water sustainability. In a 
second round, each team will share one way to reduce the water footprint in their daily 
life 
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Power point slides 1 to 3 will be shown while discussing section 1 through 3 
of the word file.  

1- Introduction: 

Previous classes have presented the different branches of CE as well as the different types of 
infrastructure that supports the development of activities that sustain society.  We have been 
talking about roads, construction materials, water & wastewater treatment, solid waste & 
landfills, bridges, parks, pipe lines, dams, inland waterways among others. Graphical examples 
of different infrastructure elements that are familiar to all of us have been shown. The objective 
of this class is to introduce the definition of sustainability. In addition, we want to associate 
sustainable engineering practices with infrastructure. Sustainable engineering design principles 
will be used later in senior level academic projects (part of the CE curriculum), and after 
graduation in real projects developed while you are working as professional engineers. 

With the increasing global population, currently exceeding 6 billion people, the per capita fresh 
water and arable land are decreasing fast and reaching levels that put in risk the fulfillment of 
human needs. The average area of productive land and shallow sea for each person in the world, 
for the everyday activities (food, water, energy, housing, transportation, waste absorption, etc.), 
is about 1 hectare in developing countries, while in US it reaches approximately 9.4 hectares. If 
every person in the world could reach the US levels of consumption it would require four more 
planet Earths to sustain society demands (ASCE, 2004). US level consumption rates are not 
sustainable at the current population rate of growth. Civil engineering is one among many other  
professions (like policy developers) that are and will be in charge of ensuring that the public 
infrastructure and natural resources can satisfy population demands without harming the 
economy, putting in danger members of society, or affecting the environment. The young civil 
engineer should not limit his/her work to the technical solution of a given problem. Young civil 
engineers should seek the solutions that are technically viable, and that at the same time are the 
most environmentally, socially, and economically feasible (sustainable). All engineers must be 
engaged in the entire decision making process of a project; starting from project 
conceptualization, project design, development, implementation, maintenance, and retrofitting. 

In addition, US engineers should not limit their decision-making process to US natural, 
economical, or human resources, but take into account the impact that the proposed solution will 
have globally. A cradle-to-grave approach for the natural, economical, and human resources 
should be adopted. Any proposed solution should minimize waste generation and, when possible, 
introduce the zero waste generation concept. 

The concept of sustainability has to be adapted into the project assessment, environmental 
impact, data collection tasks, problem definition and evaluation, project design stages, selection 
of technology, construction materials, construction practices, waste disposal practices, and 
operation & maintenance activities. 
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2- What is the definition of sustainability? 

But what is the definition of sustainability? There are many definitions used, the definition has 
evolved with time and author(s). However, students in a civil engineering program need to be 
familiar with the definition of sustainability as given by the American Society of Civil Engineers 
(ASCE). 

3- Definition 

Sustainability has been defined in many ways for different purposes; however, the ASCE has 
defined sustainability as the necessity of satisfying the needs (environmental, social, religious, 
political, economical) of the present community without compromising the ability of future 
generations to meet their own needs.  

Group Activity 

4- Group activity: ask students to gather in teams (25 minutes) 

4.1- Let students use the results from the water footprint calculator. Team up students in groups 
of five. Group members will discuss if the water footprint activity is associated to the 
sustainability concept, and how. (Length of activity- 10 minutes, then teams will report: 5 
minutes discussion + 5 minutes reporting). 

4.2- After all the teams have reported, students will go back to the team discussion to answer if 
they can reduce their own water footprint and how (keeping in mind the impact on the 
community, economy and environment). (Length of activity- 10 minutes, then teams will report: 
5 minutes discussion + 5 minutes reporting). 

4.3- Another relevant question: How can we shift our culture of permanence to be able to sustain 
our existence, while supporting the earth processes of upholding us? (Length of activity- 2 
minutes discussion + 2 minutes reporting). 

Power point slide 4  

Civil engineering was created to satisfy the needs of people. When few people inhabited the face 
of the earth, human civilization impacts were attenuated by nature. However, due to the 
accelerated increase of population, and the waste generated as a result of urban development the 
Earth can no longer naturally degrade the solid, liquid and gas wastes that are discharged to the 
environment.  

Traditionally, engineering design has considered satisfying the needs of the people while 
overlooking the effects to the natural surroundings. After suffering some effects from the  
production of human pollution during the 70’s, the US started developing environmental 
policies, which are constantly being updated to be comprehensive. As time has progressed, 
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environmental policies have encompassed more engineering fields. Later, the “green chemistry” 
term came up, and a few years ago it was followed up by a more general term known as 
sustainability. 

In a very simple way, sustainability (as related to civil engineering) is the merging of the needs 
of people and of the environment to further develop our civilization, and coexist in harmony.   

A lot of universities (like Cal Poly Pomona) and companies have been working hard on 
establishing a sustainability culture. Construction materials are changing (ecofriendly materials: 
paint, biodegradable wood, pavements, etc.), energy sources are moving away from fossil 
products (electric cars), use of reclaimed water (former wastewater) for plant irrigation, 
engineering designs that are considered sustainable are more popular (self-sustaining energy 
requirements, like in a gravity feed water treatment plant), etc. Thus, engineers and the 
community are looking at environmentally friendly technology as the preferred option 
independently of the initial higher capital investment, but looking at the future benefit with lower 
operation and maintenance costs, environmental friendship and satisfaction of the needs of 
people.  

Sustainability won’t be embraced by the engineering design or student body until it is fully 
understood, and until it is a natural way of living for individuals involved with its application.  

As an example, the American Society of Civil Engineering has adopted policies that embrace 
sustainability and it is working on transforming the engineering practices at the level of 
engineering university programs (teaching and academic activities). Some of the activities 
related to sustainability that ASCE has worked on are: 

• Policies Relevant to Sustainability  

• ASCE Code of Ethics  

• Sustainability Action Plan 

• Task Committee on Sustainable Design -- Mission and Achievements  

Power point slides 7 through last- Examples of sustainable infrastructure 

Power point slides 7 to the last one, have the script on the notes section or on the slide itself. 

Want to know more about sustainable processes and life cycle assessment? 

The “Economic Input Output-Life Cycle Assessment” (EIO-LCA) can be used to learn more. 

http://www.eiolca.net/tutorial/EIOLCA_Tut_1.html, &  

http://www.eiolca.net 

http://www.eiolca.net/tutorial/EIOLCA_Tut_1.html
http://www.eiolca.net/
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California State Polytechnic University, Pomona 

Civil Engineering Department 

CE 122 Introduction to Civil Engineering Project 

  

Design Project 

Greensburg, Kansas 
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CE 122- Introduction to Civil Engineering Project 

Section 1- General 

STUDENT LEARNING OUTCOMES 

• Students will identify major city civil infrastructure that is required to operate a city.  
• Students will propose a new development plan of a city that has been destroyed by a major 

natural disaster. 
• Students will analyze all the options available to provide all the public services to the city (all 

the civil engineering areas should be included: geotechnical, water 
resources/environmental/hydraulics, structural, transportation). 

• Students will select and propose the new layout of the city that will include their main services. 
The civil engineering areas (infrastructure) should be clearly defined and identified.  

• Students will consider best management practices (BMPs), low impact development (LID), 
Leadership in Energy & Environmental Design (LEED), ecofriendly and sustainable solutions. 

• Students will conduct analysis of the impact of the proposed infrastructure on the environment, 
community and economy of Greensburg. 
 

PROJECT TEAM 

• Each team may have 3 to 5 students.  One member will be elected as team leader.  The team 
leader should do the coordination, organization, and assure satisfactory progress of the project.  

• Team members should be divided in sub-teams to address the different CE technical areas. 
• Each member will turn in an evaluation of his (or her) fellow team members at the conclusion of 

the project.  These evaluations are confidential and will be used as a reference in assigning 
grades. 

 

Section 2- Basis of Design 

PROJECT DESCRIPTION 

 In 2007 Greensburg Kansas was hit and destroyed by an F5 tornado. The State of Kansas has 
hired your firm to propose a general and sustainable development plan for the new town of 
Greensburg. To develop the new general plan you have to conduct a search of where Greensburg 
is located, the economic activities of the region, the approximate population size and the 
estimated growth, nearby major highways, geology of the site, natural water sources, etc. Based 
on the characteristics of the region your firm has to decide which is the most appropriate and 
sustainable development plan for the new town. 
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Section 3- Scope of Work and Deliverables 

 SCOPE OF WORK  

Evaluate and select the best and most sustainable option to redevelop the Town of Greensburg, Kansas.  
The development plan shall include the following: 

1. History of the town, list of the geographical, economic, political, and social aspects of the region. 
2. List of proposed infrastructure, classified by area of civil engineering area, for the sustainable 

development of the town. Include a description of how each would affect the town; include a list 
of advantages and disadvantages.  

3. A final site layout showing the proposed infrastructure. Schematics have to be developed based 
on the surveying (topographic) information from the actual location. The site layout plan shall 
incorporate the following: 
 Drawings shall be on 11" x 17" sheets.    
 Show residential development. 
 Show administrative/government/public buildings. 
 Show industrial and commercial development. 
 Contour curves of the chosen location. 
 Show water resources and infrastructure. 
 Show roads and major freeways. 

4. Cross sections for each of the elements of proposed infrastructure that include details of 
equipment data sheets, and catalog cut sheets, type of construction materials, etc. 

5. Cost estimate (actual cost estimate to reconstruct Greensburg can be found on-line, which can be 
used as a reference. Note that the costs are for the year of 2008). 

Prepare a preliminary estimate of the total project cost. This estimate shall include the following 
components. 

1. Construction cost and time required for reconstruction. 
2. Land cost. 
3. Engineering cost. 
4. Construction Management cost. 
5. Administrative and Legal costs. 
6. Environmental impact.  
 

PROJECT SCHEDULE   

The consultant shall meet the following preliminary milestones: 

1. Notice to Proceed (NTP) for this project is the first day of class.  
2. Begin work within 5 days from the NTP.  
3. Using “Microsoft Project” application, prepare and submit a project schedule within 15 days 

of NTP. 
4. Schedule of submittals is provided below. 
5. Final submittal is on the last day of class. A printed copy accompanied of an electronic copy 

should be provided as final submittal.  
 

 



CE 122- Introduction to Civil Engineering 

Dr. Mónica Palomo  12 
 

 

Module  Description Date Due 

1 
Schedule submittal (what tasks will be done by 
whom)  

TBD 

 

2 Preliminary report TBD  

3 Final report/Presentation/Poster TBD  

 

Section 4 - Work Concept and Evaluation 

WORK CONCEPT 

The team will meet and develop a strategy for planning and executing this project. Specific assignments 
and an action plan will assist you in for a smooth and timely implementation. Frequent but brief 
consultation with the class instructor will provide the team guidance towards a successful completion. 
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Appendix A - Format for the development project submittals 

 

 

 

California State Polytechnic University, Pomona 

 

  CE 122 Introduction to Civil Engineering 

Greenburg, Kansas Sustainable Development Plan  

 

 

 

 

 

(Submittal Title) 

  

Project Name: 

Company Name: 

Team Members: 

 

 

 

 

Date Report Required: 

Date Report Submitted: 
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