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COURSE DESCRIPTION:
This course is a continuation of CET 111 with an emphasis on route surveying. Topics include design and layout of horizontal and vertical curves, super elevation, and site distances. Upon completion, students will be able to design and layout roadways. CORE
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

2 hours
Lab Credit Hours



1 hour  

Total Credit Hours 



3 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule practical  lab hours as 3:1 or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
PROFESSIONAL COMPETENCIES

· Calculate latitudes and departures, balance the angles, compute directions, and use the compass rule adjustment.
· Write a legal description of a property.
· Calculate and interpolate ground elevations.
· Calculate the elements of a horizontal curve.
· Calculate the elements of a vertical curve.
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to intermediate surveying.
· Psychomotor – Apply principles of intermediate surveying.
· Affective – Value the importance of adhering to policy and procedures related to intermediate surveying.
STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A – HORIZONTAL CONTROL SURVEY

	MODULE DESCRIPTION – The purpose of this module is to teach students to calculate latitudes and departures, balance the angles, compute directions, and use the compass rule adjustment.  Topics include closure areas, and adjustments/corrections.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	A1.0
Calculate latitudes and departures, balance the angles, compute directions, and use the compass rule adjustment.
	A1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	A1.1.1
Explain how to balance the field angles.
A1.1.2
Explain how to compute bearings and azimuths.
A1.1.3
Explain how to compute the linear error of closure and the precision ratio.

A1.1.4
Explain how to compute and balance the latitudes (Delta Y) and departures (Delta X).

A1.1.5
Explain how to compute the coordinates.

A1.1.6
Explain how to compute the area. 

A1.1.7
Explain how to take the compass rule adjustment and distribute it across all the traverse.
	3
3

2

2

3

3

2

	MODULE A OUTLINE:
· Horizontal Control Survey (Open and closed traverse)

· Closures/Areas

· Errors

· Latitudes and departures
· Adjustments/Corrections

· Balancing angles

· Compass rule adjustment

· Calculating areas

· Trig functions

· Cartesian coordinates




	MODULE B – LAND SURVEYS

	MODULE DESCRIPTION – The purpose of this module is to teach the students to write a legal description of a property.  Topics include property surveying, US public land system, portioning, and office/field and legal aspects.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	B1.0
Write a legal description of a property.
	B1.1
This competency is measured cognitively.
	2

	LEARNING OBJECTIVES 
	KSA

	B1.1.1
Define various property surveying terms.
B1.1.2
Differentiate between a metes and bounds survey, and a lot and block survey.

B1.1.3
Discuss how the US Land System is portioned.
B1.1.4
Explain how a section is measured.

B1.1.5
Explain how to and write a legal description of a property.
	1
3

2

2
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	MODULE B OUTLINE:
· Property Surveying

· Metes and bounds

· Lot and block
· US Public Land System

· Sections

· Townships

· Ranges

· Portioning

· Office/field and legal aspects

· Deeds/property records/legal description
· Research of property


	MODULE C – TOPOGRAPHIC SURVEY

	MODULE DESCRIPTION – The purpose of this module is to teach the students to calculate and interpolate ground elevations.  Topics include contour interpolation, grid method, cross sectioning, trig leveling, and GPS usage in topography.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	C1.0
Calculate and interpolate ground elevations.
	C1.1
Sketch a contour map using gridded elevations.
	3

	LEARNING OBJECTIVES 
	KSA

	C1.1.1
Define various terms associated with topographic surveying/mapping.
C1.1.2
Describe how to scale between various points using interpolation.
C1.1.3
Differentiate between the grid method and the cross section method.

C1.1.4
Calculate elevations using the trig leveling method.

C1.1.5
Discuss the usage of GPS in topography.
	1
3

2

2
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	MODULE C OUTLINE:
· Topographic land survey and maps

· Contour interpolation

· Grid method 

· Cross sectioning

· Trig leveling

· GPS usage in topography




	MODULE D – HORIZONTAL CURVES

	MODULE DESCRIPTION – The purpose of this module is to teach the students to calculate the elements of a horizontal curve.  Topics include the elements and formulas of horizontal curves.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	D1.0
Calculate the elements of a horizontal curve.
	D1.1
Calculate the elements of a horizontal curve and lay it out using a total station.
	3

	LEARNING OBJECTIVES 
	KSA

	D1.1.1
Define the various terms used in horizontal curves.
D1.1.2
Differentiate between the various elements of a horizontal curve.

D1.1.3
Use the various formulas associated with a horizontal curve to calculate curve elements.
	1
3

3

	MODULE D OUTLINE:
· Horizontal curves

· Elements

· Formulas




	MODULE E – VERTICAL CURVES

	MODULE DESCRIPTION – The purpose of this module is to teach the students to calculate the elements of a vertical curve.  Topics include the elements and formulas of vertical curves.

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Calculate the elements of a vertical curve.
	E1.1
Calculate the elements of a vertical curve using specified information.
	3

	LEARNING OBJECTIVES 
	KSA

	E1.1.1
Define the various terms used in vertical curves.
E1.1.2
Differentiate between the various elements of a vertical curve.
E1.1.3
Use the various formulas associated with a vertical curve to calculate curve elements.
	1
3

3

	MODULE E OUTLINE:
· Vertical curves

· Elements

· Formulas



LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	
	1
	2
	3
	4

	Module A
	
	43%
	57%
	

	Module B
	20%
	40%
	40%
	

	Module C
	40%
	40%
	20%
	

	Module D
	33%
	
	67%
	

	Module E
	33%
	
	67%
	


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  
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