Anchorage School District

Career & Technology Education Curriculum

Course Title: PLTW Civil Engineering and Architecture
Course No: H8000
Career Cluster: Science, Technology, Engineering and Mathematics
CIP #: 

Grade Level: 11—12 Two semesters
Credits: ½ ea semester
Prerequisite:  Algebra 1, PLTW IED or CAD 1
UAA Tech-Prep/Articulation: in process
Certification: PLTW
Core Credit: None
Course Description: 
Course Description: Civil Engineering and Architecture is a two semester course that provides an overview of the fields of civil engineering and architecture with an emphasis on the interrelationship and dependence of both fields on each other. Students use state of the art software to solve real world problems and communicate solutions to hands-on projects and activities.  The major focus of the course is a long-term project that involves the development of a local property site. As you learn about various aspects of civil engineering and architecture, you will apply what you learn to the design and development of this property. There is flexibility for you and your teacher in developing the property as a simulation or as a real-world experience that civil engineers and architects experience when developing property. The course covers the following:

 

·  The Roles of Civil Engineers and Architects

·  Project Planning

·  Site Planning

·  Building Design

·  Project Documentation and Presentation


This course is part of the PLTW (Project Lead the Way) Pre-Engineering Program.
.. 

	Major Instruction Units
	Student Competencies/Outcomes

	Unit 1:  Overview of Civil Engineering and Architecture (5 days)
Lesson 1.1: Civil Engineering and Architecture Overview

1.1.1       Civil Engineering

1.1.2       Architecture

1.1.3       Historical implications

1.1.4       Introduction to Roles of All Players/Stakeholders

1.1.5       Responsibilities and ethics


	Enabling Competencies:

Section 1.1 Performance Objectives: 

 It is expected that students will: 

·        Compare and contrast civil engineering and architecture 

·        Describe the various individuals and agencies and their roles during the design and development of a civil engineering or architectural project

·        Describe the postsecondary and career opportunities in the field of Civil Engineering and ArchitectureTM
 

Integration Skills:
Interpretation

1.      The teacher will assess the Civil Engineering and ArchitectureTM MiniQuest for analysis of the importance, historical impacts, and comparison of civil engineering and architecture.

 

Explanation

2.      Students will explain the various roles of individuals and agencies in the design and development of a civil engineering or architectural project. They will document their explanation in a journal entry.

 

Self-Knowledge

3.      Students will develop a concept map of civil engineering and architecture using the handout provided.



	Unit 2:  Introduction to Projects (25 days)
Lesson2.1: Overview of Project Design

2.1.1       Purpose

2.1.2       Design Project Scenario (snapshot program requirements and teaming)

Lesson 2.2: Project Documentation 

2.2.1       Portfolio Components

2.2.2       Sketching

2.2.3       Journals

2.2.4       Specifications Manual

2.2.5       Working Drawings

 


	Enabling Competencies

Section 2.1
It is expected that students will: 

·         Communicate the current common practices utilized in Civil Engineering and Architecture and apply them to develop a viable solution to their project. 

·         Identify the criteria and constraints, and gather information to promote viable decisions regarding the development of their solution.

·         Work individually and in pairs to produce a solution to a project.

·         Develop an understanding of how software is used as a tool to aid in the solution and then the communication of a project.

 

Section 2.2
It is expected that students will: 

·        Communicate ideas for designing a development project using various drawing methods, sketches, graphics, or other media collected and documented.

·        Amend ideas, notes, and presentations based on personal review and feedback from others and will document them.

·        Describe in daily journals the advantages and disadvantages of various information-gathering, communications, and design processes in the development of the project. 

·        Develop two- and three-dimensional sketches and graphics using manual and computer-assisted processes.

Integration Skills:

Section 2.1
Application

1.      Students design a home for a piece of lake front property and submit a portfolio containing all drawings and journal entries. Components of the portfolio include:

a.      Journal entries

b.      Bubble diagrams

c.      Design sketches

d.      Plot plan

e.      Floor plan

f.        Exterior elevations – front, rear, right side, left side

g.      Elevations of human needs areas (i.e., kitchen, bathroom) of the inside of the structure

h.     Typical wall sections showing the construction elements – exterior and interior

i.        Renderings of the Southwest and Northeast corners of the structure

 

Interpretation

2.      Students will make journal entries reflecting on their learning and experiences. Example of prompts for the general entries: How does working with a client change your ideas of designing a piece of property? Write about what you learned in class today. How do you know when your sketches are ready to transfer into a drawing? What is something you learned today that you did not understand or know before?

 

Empathy

3.      Students will imagine they are politicians debating the value of developing a piece of property. They will write their thoughts and feelings explaining why they agree or disagree with the use of the site including the who, what, when, where, why, and how of the proposed development. They will answer the question, “How does environment, ecology, community, culture, or economics impact your position?”
Section 2.2

Application

1.      Assess portfolio for evidence of effective communication of ideas such as,

a.      Do students’ sketches and drawings clearly communicate their ideas?

b.      Have students used a variety of methods to communicate their ideas?

c.      Have students integrated information from a variety of sources into their work?

 

Self-Knowledge

2.      Have students develop a rubric, with instructor guidance, that will be used to assess portfolios and presentations. A sample rubric is included to provide suggestions for the content of the rubric. Criteria of the rubric may be topics such as, factual content (i.e., relevant research information, correct terminology); communication techniques (i.e., logical sequence of ideas, a variety of presentation tools); and examples of work (i.e., sketches, working drawings).

3.      In a journal, students will be required to reflect on their work, recording their thoughts and ideas. They may use their self-assessments as a basis for improvement. Ideas and questions students may pose and answer in their journals may be

a.      Today the hardest part for me to understand was…

b.      When I work in a group, I find that…

c.      When I work by myself, I find that…

d.      What did I accomplish today?

e.      Now that I have done this, what is next?



	Unit 3:  Project Planning (15 days)
Lesson 3.1: Site Information

3.1.1       Site Selection

3.1.1.1            History of Site

3.1.1.2            Site Visit

3.1.1.3            Identify Neighboring Properties

3.1.1.4            Suitability of the site

3.1.2       Regulations

3.1.2.1            Municipal Regulations

3.1.2.2            Archaeological Considerations

3.1.2.3            Environmental Limitations

3.1.2.4            Covenants, Deed, and Zoning Restrictions

 

3.1.3       Viability Analysis

3.1.3.1            Surroundings

3.1.3.2            Infrastructure

3.1.3.3            Traffic Flow Analysis

3.1.3.4            Utilities

3.1.3.5            Local considerations/constraints—neighbors, zoning

3.1.3.6            Lot Size

 

Lesson 3.2: Development Options, Selection of Project, and Revisiting Viability Analysis

3.2.1       Development

3.2.2       Residential

3.2.3       Commercial

3.2.4       Industrial

3.2.5       Public/Private Assembly Places

3.2.6       Plan Unit Development (PUD)


	Enabling Competencies:

Section 3.1 Performance Objectives: 

It is expected that students will: 

·    Work effectively (productively) as a team.

·    Communicate their ideas and information to each other.

·    Determine the viability of their project ideas.

·    Research zoning ordinances and regulations to determine the necessary procedures to finish the project.

 

 Section 3.2
It is expected that students will: 

·        Communicate their team’s design idea and explain why they believe it will be viable. 

·        Communicate understandings of the relationship of structures and land and the responsibility of designers to handle resources in an ethical manner.

·        Determine the next steps to be taken and how they will proceed in developing their project. 

 

Integration Skills:

Section 3.1

Application

1.      Students will apply what they learn about zoning ordinances and regulations, and use this information in the planning of their team project.         

Interpretation

2.      Students will write an analysis of the importance of working together and sharing information to enable the team to successfully develop its project.

Documentation

3.      Students will prepare a report of their findings. A master- project document folder will be prepared to record all activities during the project.
Section 3.2

Explanation

1.      Students will explain why development options of a project are determined by criteria and constraints.            

Interpretation

2.      Students will illustrate their proposed project and use their illustration to explain their expectations in taking the course


	Unit 4:  Site Planning (40 days)
Lesson 4.1: Description of Property

4.1.1       Surveying

4.1.2       Maps

4.1.3       Metes and Bounds System 

4.1.4       Lot and Block System 

 

Lesson 4.2: Site Plan Requirements

4.2.1       Topography

4.2.2       Number of Spaces

4.2.3       Types of Spaces

4.2.4       Sizes of Spaces

4.2.5       Activities in Spaces

4.2.6       Amenities

4.2.7       Special Needs

4.2.8       Support Facilities

4.2.9       Detached Buildings

 

Lesson 4.3: Site Plan Layout

4.3.1       Wetland Identification and Protection

4.3.2       Frontage

4.3.3       Easements, Utility Right of Ways, Setbacks

4.3.4       Utility Availability and Corridors

4.3.5       Building Size and Orientation

 

Lesson 4.4: Public Ingress and Egress

4.4.1       Roadways

4.4.2       Pathways

4.4.3       Sidewalks

4.4.4       Off-Street Parking

4.4.5       Signage and Markings

4.4.6       Lighting

4.4.7       Universal Access

 

Lesson 4.5: Site Grading

4.5.1       Identification of Sub-Surface Conditions

4.5.2       Topographic design

4.5.3       Top Soil

4.5.4       Storm Water Management

4.5.5       Cut and Fill Balances

4.5.6       Excavation

 

Lesson 4.6: Utilities

4.6.1       Water Supply

4.6.2       Wastewater 

4.6.3       Electrical

4.6.4       Gas

4.6.5       Cable

4.6.6       Telephone

 

Lesson 4.7: Landscaping

4.7.1       Function

4.7.2       Green space

4.7.3       Xeriscape—self sufficient without need of additional water

4.7.4       Irrigation systems

 

Lesson 4.8: Water Supply and Wastewater Management

4.8.1       Water

4.8.2       Wastewater

4.8.3       Management methods


	Enabling Competencies:

Section 4.1 Performance Objectives: 

It is expected that students will: 

·        Answer essential questions and conclusions provided in the related activities.

·        Conduct a survey of their personal residence and write their observations about the locations of the electrical, water, and sewage access points and setbacks.

·        Apply concepts learned to team project.

 
Section 4.2 Performance Objectives: 

It is expected that students will: 

·         Develop and be able to read a contour map

·         Create a bubble diagram of a specified site 

·         Apply principles of reading a contour map and creating a bubble diagram to their team project
Section 4.3 Performance Objectives: 

It is expected that students will: 

·         Rethink the pros and cons of local, state, and federal regulations on site development.

·         Write about their point of view and record it in their journal.

·         Apply what they have learned to their team project.

 

Section 4.4 Performance Objectives: 

It is expected that students will: 

 

·         Interpret topographical data and design criteria to create and document the vertical and horizontal transit lines and station points necessary to layout a road with proper alignment.

·         Apply appropriate codes and parameters to design a suitable and assessable parking lot for a retail establishment.

 

Section 4.5 Performance Objectives
It is expected that students will:

·         Research answers to questions identified in the preface.

·         Conduct simple experiments to determine the content and characteristics of a soil sample and use the results in the creation of an appropriate grading plan.

·         Calculate the amount of water a rainstorm will drop on a parking lot design and use that information in the design and sizing of a drainage system.

·         Using a site plan with contours, locate and create a cut and fill plan for the proposed foundation.

 

Section 4.6 Performance Objectives
It is expected that students will: 

·         Present findings of their research on a specific utility by completing an information handout sheet.

·         Communicate information to their peers using schematic symbols.

·         Mathematically compute utility needs of a project and size the utility supply lines correctly.

Section 4.7 Performance Objectives
It is expected that students will: 

·        Analyze and determine the selection and placement of plantings to ensure the proper use of resources and determine if landscaping adds aesthetic appeal.

·        Apply what they have learned to their team project and landscape the site of the related structure or structures.

 

Section 4.8 Performance Objectives
It is expected that students will: 

 

·         Determine the source of water for their site.

·         Estimate the water pressure for their site.

·         Select an appropriate method of managing wastewater for their site.

·         Perform preliminary design calculations and layouts of the selected wastewater management system.

 

Integration Skills:

Section 4.1

Interpretation

1.  Students will be required to reflect on their work, recording their thoughts and ideas in a journal. They may use self-assessment or peer discussions as a basis for their responses. Questions students should answer in their journals are:

·        How does the use of legal descriptions enable inspectors and others responsible for overseeing the use of property stay informed about how property is being used or developed?

·        Why is it important for every property to have a unique description?

Empathy

2.      What would it feel like to be a land owner who discovers his/her newly purchased property is not properly described? 

Section 4.2
Perspective

1.      From the perspective of a civil engineer, what is understood that needs to be made clear and be considered when reading a contour map?

Interpretation

2.      How do the use of a bubble diagram and the use of site requirements affect the development of your team’s project?

 

Section 4.3
Perspective

1.      Of what value is the knowledge of how to design a site plan layout?

 

Self-Knowledge

2.      Looking over your current portfolio, how does your work show how you have improved or grown in knowledge about civil engineering and architecture?

Section 4.4

Application

1.      Students will be assessed on their answers to the essential questions.

2.      Students will be assessed on their design submitted for Activity 4.4.4A Road Layout based on the activity rubric.

3.      Students will be assessed on their design submitted for Activity 4.4.4B Parking Lot Design based on activity rubric.

 

Self-knowledge

4.      Students will be assessed on their answers to the conclusion questions for Activity 4.4.4A Road Layout.

5.      Students will be assessed on their answers to the conclusion questions for Activity 4.4.4B Parking Lot Design.
Section 4.5

Application

1.      Students will be assessed on their answers to the essential questions.

2.      Students will be assessed on the design submitted for Activity 4.5.3C Site Grading and Drainage Plan based on the activity rubric.

3.      Students will be assessed on their answers to the conclusion questions for Activity 4.5.1 Soil Testing.
4.      Students will be assessed on their answers to the conclusion questions for Activity 4.5.2 Cuts and Fills. 

5.      Students will be assessed on their answers to the conclusion questions for Activity 4.5.3 Site Grading and Drainage.

Section 4.6
Explanation

1.      To ensure that students understand why their approach to sizing utilities is the right one, students will justify their course of action by writing a letter to the inspection department (the teacher) and describe their procedures and the reasons why they believe they have correctly selected and sized their utilities for their team project.

Section 4.7

Interpretation

1.      Students will interpret the value of landscaping to a site. 

 

Explanation

2.      Students will explain how the use of landscaping contributes to the aesthetic appeal of a site and its related structures.

 

Empathy

3.      Students will write a journal entry that will address the following question: What do you need to consider if you are to understand how the use of plantings will aid in the maintenance of a property?

Section 4.8

Interpretation

1.      The teacher will assess students’ ability to determine the static head pressure for their team’s project site.

Application

2.      Students will contact the local agency responsible for water supply to determine the source of water, water source elevations for their project, appropriate pressure for their structure’s use, and any additional information deemed necessary. The use of e-mail, written correspondence, or telephone may be used with a record of the correspondence submitted in the documentation.

Explanation

3.      Students will explain the appropriate method selected for managing wastewater for their team project’s site.

Self-knowledge

4.      Students will self-assess how well they performed and submitted any necessary preliminary design calculations and the layout of the wastewater management system at their team’s project site.



	Unit 5:  Architecture (50 days)
Lesson 5.1: Architectural styles

5.1.1       Structural style

5.1.2       Building material, color, proportion, and rhythm

 

Lesson 5.2: Floor Plans

5.2.1       Arrangement of Spaces

5.2.2       Building Envelope

5.2.3       Windows

5.2.4       Doors

5.2.5       Wall Types

5.2.6       Floor Types

5.2.7       Equipment Layout

5.2.8       Universal Accessibility

5.2.9       Vertical transport

Lesson 5.3: Energy Systems

5.3.1       Minimum Code Requirements

5.3.2       Green Building Options

5.3.3       Smart Building Technologies

5.3.4       Utility Cost Analysis

5.3.5       Emerging Custom Measures

 

Lesson 5.4: Elevations

5.4.1       Exterior

5.4.2        Interior

 

Lesson 5.5 Sections and Details

5.5.1       Identification

5.5.2       Building Section

5.5.3       Wall Section

5.5.4       Construction Details

 

Lesson 5.6: Schedules

5.6.1       Door and Window Schedules

5.6.2       Finish Schedules

 

Lesson 5.7: Mechanical, Electrical, and Protection Systems

5.7.1       Plumbing

5.7.2       HVAC

5.7.3       Electrical systems

5.7.4       Power Requirements

5.7.5       Electrical Plan

5.7.6       Lighting Plan

5.7.7       Protection Systems

5.7.8       Fire, Smoke, and Gas Detection Systems

5.7.9       Fire Suppression Systems

5.7.10  Security Systems


	Enabling Competencies:

Section 5.1 Performance Objectives

It is expected that students will: 

·         Apply their knowledge of architectural styles gained from Activity 1.1 Architectural Styles to the design of the structures for their team’s project.
Section 5.2 Performance Objectives

It is expected that students will: 

·        Apply their knowledge of floor plans to the structures for their team’s project
Section 5.3 Performance Objectives

It is expected that students will: 

·         Research and design an appropriate energy system for the team’s project.

·         Calculate and determine the heat loss or gain of the energy systems used in their team project.

Section 5.4 Performance Objectives

It is expected that students will: 

 

·        Compare and contrast the various elevation views and communicate their understanding of how elevations are used in the design of a structure.

·        Draw the exterior and interior elevations of their team’s project.

Section 5.5 Performance Objectives

It is expected that students will: 

·        Compare and contrast sections and details explaining their purposes in a set of architectural plans.

·        Draw the sections and details of their team’s project.

Section 5.6 Performance Objectives

It is expected that students will: 

·        Identify and create the necessary schedules for their team’s project.

Section 5.7 Performance Objectives

It is expected that students will: 

·        Research and teach team members about mechanical, electrical, and protection systems.

·        Determine the mechanical, electrical, and protection systems necessary for their team’s project.

·        Draw the diagrams for the mechanical, electrical, and protection systems for their team’s project.  

Integration Skills:

Section 5.1
Application

1.      How will the knowledge about architectural styles help you in designing the structures for your team’s project?

Section 5.2
Application

1.      How will the knowledge about architectural styles help you in preparing the floor plans for the structure or structures for your team’s project?

2.      Perspective

3.      How is the floor plan used to communicate an architect’s idea about the design of a structure? 

 

Section 5.3
Explanation

1.      Based on your understanding of conductive, semi-conductive, and insulating materials, why is the following true or false? Copper is a very good conductor of electrons.

2.      Self-Knowledge

3.      Prove or disprove the following: Energy cannot be created nor destroyed.  

 

Section 5.4
Interpretation

1.      Why should a student learning about architecture care about the use of elevations in designing a structure? 

Explanation

2.      How is the use of elevations related to the floor plan of a structure?

Section 5.5
Interpretation

1.      Why should a student learning about architecture care about the use of sections and details when developing architectural plans?

2.      Explanation

3.      How is the use of sections and details related to the floor plan of a structure?

Section 5.6 

Interpretation
1.      Why should a student learning about architecture care about the use of schedules in designing a structure? 

Explanation

2.      How is the use of schedules related to the floor plan of a structure?

Section 5.7
Explanation

1.      How is the use of mechanical, electrical and protection systems related to the floor plan of a structure?

2.      How do you know what type of mechanical, electrical, or protection systems to use in a structure?



	Unit 6 Structural Engineering (20 days)
Lesson 6.1: Introduction to Structural Engineering

6.1.1       Structural Engineering

6.1.2       Various Loads

6.1.3       Wind Loads

6.1.4       Snow Loads

6.1.5       Dead Loads

6.1.6       Live Loads

 

Lesson 6.2: Roof Systems 

6.2.1       Materials

6.2.2       Types of trusses

6.2.3       Load Calculations for roof members

6.2.4       Architectural styles

Lesson 6.3: Columns and Beams

6.3.1       Materials

6.3.2       Loading

6.3.3       Fire Proofing

6.3.4       Connections

6.3.5       Column schedules

6.3.6       Sizing of members

 

Lesson 6.4: Foundations

6.4.1       Types

6.4.2       Soil Bearing Capacities

6.4.3       Drainage

6.4.4       Piers

6.4.5       Settling


	Enabling Competencies:

Section 6.1 Performance Objectives

It is expected that students will: 

·         Identify the work of a structural engineer.

·         Determine the live and dead loads of a structure using load tables and appropriate mathematics.

·         Identify the regions of the United States that are susceptible to seismic loads.

·         Research the different types of loads acting on a structure and write a brief description with a diagram in their journals.
Section 6.2 Performance Objectives
It is expected that students will: 

 

1.      Identify roofing materials, types of roof systems, rafters, and trusses; calculate the load for roof members; and determine the architectural styles that will support the roof system design chosen for their team project.

 

Section 6.3 Performance Objectives
It is expected that students will: 

·        Determine the strength of columns and beams required for a structure.

·        Size floor members according to loads and modify section details to show the sizing of supporting materials for their team’s project.

Section 6.4 Performance Objectives
It is expected that students will: 

·         Research the various foundation types, draw sketches of each one, and describe their use.

·         Prepare a foundation detail for their team’s project.

.
Integration Skills:

Section 6.1
Explanation

1.      What do you know as a student about the relationship of a structure and its expected loads?

 

Interpretation

2.      Why should a student learning about structural engineering care about the use of loads and load requirements when developing architectural plans?

Section 6.2

Explanation

1.      How is the design of the roof system related to the columns and beams, foundation and floor plan of a structure, as well as its load requirements?

 

Section 6.3
Explanation

1.      How is having knowledge about the strengths of columns and beams of a structure related to the floor plan of the structure, its foundation, and its load requirements?

 

Section 6.4

Explanation

1.      How is the use of a foundation detail related to the floor plan of a structure and its load requirements?



	Unit 7  Presentations and Reviews (20 days)

Lesson 7.1: Critiques and Reviews

7.1.1       Self Assessment

7.1.2       Peer Review

7.1.3       Public Exhibit

7.1.4       Interviews

7.1.5       Competitions

 

Lesson 7.2: Final Presentations

7.2.1       Peer

7.2.2       School panel

7.2.3       Parents

7.2.4       School board

7.2.5       Other community groups


	Enabling Competencies:

Section 7.1 Performance Objectives

It is expected that students will: 

·        Conduct their presentation of their project including the appropriate drawings, renderings, models, documentation, and the rationale for choosing their proposal for the project development. 
Section 7.2 Performance Objectives

It is expected that students will: 

·         Conduct oral presentations regarding the design and development of a team project. 

 

Integration Skills:
Section 7.1
Application:

1.      Students will make oral presentations about their solution to developing the selected property. Assessment emphasis will be placed on checking for student understanding and not just performance.

Section 7.2
Application:

1.      Students will make oral presentations about their solution to developing the selected property. Assessment emphasis will be placed on checking for student understanding and not just performance.



	CAD Software Skills (throughout)

Basic Skills

Understand Menu Structure
Use Basic Tools (save, rotate, zoom, split, align, offset, etc.)
Floor
Walls (type selector, duplicate, wall layers, height, etc.)
Doors
Windows
Roof (slope, extrude, pick walls, lines)
Levels
Components (furniture, plumbing, appliances, web library, etc.)
Dimensions (Temporary vs. Permanent)
Text
Properties (edit features/size of an object)
View Properties

Working Drawings/Views

Title Blocks (place views, create a custom title block)
Sections
Elevations
Rendering
Camera (rendering views, walkthrough)
Symbols (electrical, structural, etc.)

Advanced Skills

Site Work
Property Lines
Topography
Split Surface
Pad
Tags (door, window, room)
Schedules (square footage, door, window, etc…)
Stairs
Create Solids (extrude, sweep, loft)
Cost Calculator
Materials


	Enabling Competencies:
Students will be able to:

Identify current software for CADD applications

Be functional with current software for CADD

Know where to find documentation resources
Integration Skills:

Complete all projects using current relevant software application. 

Complete presentations using appropriate software tools.
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