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III. CATALOG DESCRIPTION
Theoryand practice in linear and angular measurements. Equipment and methods used in
common surveying measurements. Treatment of errors in measurements in surveying and other
areas of engineering.

IV. MAJOR LEARNING OUTCOMES
Upon completion of this course a student will be able to:

A. Manage the operation ofopen and closed traverses.
B. Calculate conversions from bearings to azimuths and vise versa.
C. Appraise the correctness of measured linear and angular measurements.
D. Formulate corrections to linear and angular measurements when necessary.
E. Calculate areas using the DMD and coordinate methods.
F. Calculate cut and fill.
G. Measure areas using GPS techniques.
H. Relate State Plane Coordinates to Lambert and other surveying projections.
l. Prepare field notes for surveying laboratory experiments.
1. Summarize surveying field notes.

K. Manage the operation ofa surveyor's transit.
L. Manage the operation of a surveyor's level.
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M. Organize and manage surveying field groups.
N. Design and construct a scaled traverse map.
O. Appraise the accuracy and precision of measurements.
P. Formulate adjustments for errors in precision measurements when necessary.

V.CONTENTS
A. Introduction

I. Explanation of the prerequisites, the relationship of this course to following courses in
surveying and the importance of achieving proficiency in this level of plane surveying
in order to be qualified to succeed in the advanced courses.

2. Explanation of the instructional objectives, the textbook and the materials used, the
method of evaluation in both the lecture and field sessions.

3. Explanation of the organization and form to be used in recording data in field books
with emphasis on rational for standard methods being used.

B. Fundamental Concepts of Surveying, Lecture
1. History of surveying
2. Application of surveying
3. Terminology and definitions of surveying
4. Specifications for field notes and electronic data file maintenance
5. Specifications for surveying engineering computations
6. Significant figures, scientific notation
7. Precision, accuracy, errors
8. Safety rules

C. Measurement of Horizontal Distance, Lecture
I. Definition of horizontal distance
2. Methods used for direct measurement and correction of horizontal distance
3. Chaining procedures and equipment, errors, signals and note form
4. Slope and break chaining

D. Measurement of Horizontal Distance, Laboratory
1. Methods used for direct measurement and correction of horizontal distance
2. Chaining procedures and equipment, errors, signals and note form
3. Slope and break chaining
4. Use of desk calculators
5. Practice in doing and undoing (throwing) the 100' steel tape and handling ofa plumb

bob
6. Field Projects---standardizing a tape, direct horizontal measurements between two

terminal points
7. Slope and break chaining over uneven ground

E. Measurement and Purposes of Differential Leveling, Lecture
I. Theory and purposes ofdifferent
2. Leveling instruments and equipment
3. Care and use of instruments and equipment
4. Terms used in leveling
5. Field procedures for leveling
6. Field note form used for leveling
7. Profile leveling
8. Leveling for a contour plan
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9. Interpolation and plotting of contours.
F. Measurement and Purposes of Differential Leveling, Laboratory

1. Differential leveling using vernier targets, closed circuit
2. Profile leveling

G. Measurement of Angles and Directions, Lecture
1. Definition of directions and angles
2. Types ofangles
3. Azimuths and back azimuths of lines
4. Bearing of lines
5. True and magnetic bearings, declination
6. Traversing by compass
7. Checking and adjusting closed traverse
8. Field note form for compass traverse
9. Area and volume calculations

H. Measurement of Angles and Directions, Laboratory
1. Field problem in deflection angle traverse
2. Classroom problems on computations and adjustment of closed traverse
3. Computation of coordinates and areas
4. Computation of volume

I. Construction Surveys, Lecture
1. Establishing line and grade for construction
2. Procedure in laying off an accurate horizontal angle
3. Map plotting by hand drafting
4. Map plotting by computer aided drafting

J. Construction Surveys, Laboratory
1. Layout a lot and determine the elevations by the grid method, plot a large scale

topographical plan
2. Layout a lot from a "deed" description and compute the error ofclosure
3. Classroom problems on measurements and errors

K. Adjustment of Transit and Level, Lecture
1. Adjustment of transit
2. Adjustment of level

L. Theory of Measurements and Errors, Lecture
1. Statistical analysis
2. Random errors and probability curve
3. Standard error, measure of precision
4. Applications

M. State Plane Coordinate System
1. NAD 27 and NAD 83 Horizontal Network
2. Map Projections
3. Lambert Conformal and California Coordinate system
4. Applications

N. Introduction to GPS
I. Introduction to terms and definitions
2. Basic Geodesy, Spheroids, Geoids and other earth surfaces
3. Geodetic Control Marks
4. Static and RTK methods of data collection
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5. Continuously Operating Reference Systems

VI. INSTRUCTIONAL METHODOLOGY
A. Assignments

1. Out-of-class reading assignments from teacher generated hand-out material which
supplements the lecture material.

2. Out-of-class problem and short-answer assignments related to the reading and lecture
material.

3. In-class lab assignments are given in the form of written instructions outlining the
procedures and task for each outdoor lab assignment.

4. Out-of-class field book - summary of the lab assignments and lab work.
B. Evaluation

1. Laboratory work (20% of the final grade) - Evaluation will be based on completeness
oflab task, quality of performance and efficiency.

2. Field book (20% of the final grade) - Evaluation will be based on correctness of
solution, completeness of lab task, understandability and documentation of the work
done in a clean, neat and organized manner of presentation.

3. Midterm (25% of the final grade) - a 2-hour exam that consists of problems and short
answer questions that covers the first half of the semester. Evaluation is based on
correctness of approach and accuracy of the answers.

4. Final examination (25% ofthe final grade) - a 2-hour comprehensive exam that
consists of problems and short answer questions. Evaluation is based on correctness of
approach and accuracy of the answers.

5. Quizzes (10% of the final grade) - 15 minute quizzes at the beginning of each class to
evaluate each previous lecture topic covered.

C. Text and other instructional materials
I. No textbook
2. Instructor-supplied hand-outs
3. Surveyor's field book
4. Scientific calculator

VII. TITLE 5 CLASSIFICATION
CREDITIDEGREE APPLICABLE (meets all standards ofTitle 5. Section 55002(a».
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