School of Civil and Environmental Engineering

Term 1, 2020

GMAT3100

SURVEYING APPLICATIONS

AND DESIGN

COURSE DETAILS

Contact hours
Lecture Class

Computer Lab
Course Coordinator
and Teacher

6 hours per week
Monday, 1 — 3pm
Tuesday, 1 — 3pm
Tuesday, 3pm —
Dr Bruce Harvey email: B.Harvey@unsw.edu.au
office: CE207 phone: 9385 4178

Room: CLB4

5pm Room: CE201

Room: MAT310

COURSE PROGRAM TERM 1, 2020

If there are changes to the proposed table below, they will be updated on the class Moodle site.

Week Monday Topic 2h Tuesday Topic 2h Tuesday Lab/Field 2h
1 Course overview, intro & Terrestrial Laser scanning Lab: Moodle questions
organisation. Revision. Project
17 Feb | Surveying Methodology.
5 Reflectorless EDM and ‘Distos’. | Motorised TS instruments and | Field: Use Laser Scanner and
Case study. automatic target recognition. safety aspects. rEDM, Use ATR
Laser trackers. motorised total stations.
3 No classes week 3 (2-6 March) — many students and teacher at GMAT3150 survey camp at Berry
4 Underground mine surveying. Student seminar presentations | Student seminar presentations
Tunnel surveying Guest Lec SG | (assignment 1) (assignment 1)
5 Guest Lec: Case studies of Underground Traversing & PBL: Moodle based questions.
survey projects MN Tunnels. Gyro theodolites Underground surveying calcs
6 Several mini pracs: parallel
offsets, obs through glass,
techniques. 3D Lines
calculations
9 Easter Public Holiday — no class | Refraction parameters. PBL: telescope axes & dish
Network datums, free network | surveys. Problem solving case
adjustments studies: Haymarket tanks
survey. Colo & SHB
10 Advanced data analysis.

Bayesian & Robust L1.
Deformation Monitoring &
A
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Assessment Title

Assessment Type Weight (%)

GMAT3100. No two students use the same material. Each student gives a
5 minute ppt or similar presentation to the class. The presentation should
be a clear and concise summary of the base material and reveal an
understanding of the topic. Students are informally given feedback by the
peers.

2) High Precision Survey and Design. 14% Requires group work. A
separate document describes the assignment in detail. The assignment
changes each year. Standard process - reports marked with comments.

3 Final Exam

Examination 45%

Assessment description
and feedback process:

Final exam in a computer lab. Students may use software to solve some
questions, and type answers. Students are invited to visit the lecturer after
the examination period for individual feedback. Small class.

4 Problem Based
Learning

‘Quizzes’ 10%

Assessment description
and feedback process:

Weekly quizzes managed through Moodle. Feedback built into the quizzes,
and consultation with teacher. Audit system requires students to show their
workings to the course coordinator during session. Students who perform
poorly in the quizzes and workshops are recommended to discuss progress
with the lecturer during the semester.

Total Weight 100%

Assessment items and their relationship to Course Learning Outcomes:

1. Mid-term test

e By the end of this course you will be familiar with the problems and methods of survey and be
competent in designing survey methods including choice of instruments, analysis and error
prevention for industrial (e.g. indoor) surveys, high rise construction, mining, and tunnelling; and be
competent with the analysis aspects of deformation surveys including datum and free net problems.

¢ In-depth technical competence in Surveying & Geospatial technologies, methodologies and practice.

e Ability to carry out problem identification, and the design of the solution with the level of creativity
and innovation appropriate to the complexity of the challenge.

2. Assignments High Precision Survey, Survey Design and Seminar

e By the end of this course you will be familiar with the problems and methods of survey and be
competent in designing survey methods including choice of instruments, analysis and error
prevention for industrial (e.g. indoor) surveys, high rise construction, mining, and tunnelling; and be

competent with the analysis aspects of deformation surveys including datum and free net problems.
In-depth technical competence in Surveying & Geospatial technologies, methodologies and practice.
Ability to design and execute Surveying & Geospatial measurement and data analysis for surveying
projects.

Ability to carry out problem identification, and the design of the solution with the level of creativity
and innovation appropriate to the complexity of the challenge.

Ability to design and execute Surveying & Geospatial measurement and data analysis for surveying
projects.

Ability to function effectively as an individual and in multicultural teams, as a team leader or
manager as well as an effective team member.

Commitment to lifelong learning and continuing professional development.

3. Final Exam

By the end of this course you will be familiar with the problems and methods of survey and be
competent in designing survey methods including choice of instruments, analysis and error

GMAT3100 — Term1, 2020 — Course Profile 29-Jan-20 - Page 3












Learning Outcome

EA Stage 1 Competencies

methodologies and practice.

Ability to carry out problem identification, and the design of the solution
3. | with the level of creativity and innovation appropriate to the complexity of
the challenge.

PE1.3, PE1.5, PE2.1, PE2.3

Ability to design and execute Surveying & Geospatial measurement and

PE1.3, PE1.5, PE2.2, PE2.3,

4, : . .
data analysis for surveying projects. PE2.4, PE3.4
Ability to function effectively as an individual and in multicultural teams,

5. - PE3.2, PE3.6
as a team leader or manager as well as an effective team member.

6. Commitment to lifelong learning and continuing professional PE3.1, PE3.5
development.

| PENALTIES

Late work will be penalised at the rate of 10% per day after the due time and date have expired.

‘ RELEVANT RESOURCES

There is no textbook.

The PowerPoint lecture slides are available for download as pdf files the course Moodle website:
Monitor the site during session because it will be updated regularly. Additional materials also

provided on Moodle.

e This course has a lot of reading material available on the class web site and elsewhere. You are
advised to find some of the material that interests you the most and study it, for the other material
skim through it at a level that you know what is there and where to find it if you need it later. The
objectives of this course are to introduce you to several different types of specialist consulting
surveying, not to make you an expert in all the topics. So the assessment tasks will NOT seek to
find if you have read and memorised it all. The assessment tasks will seek to find if you have read
some of the material and studied (by reflection) some of the topics in some depth.

Reference Books

The relative importance of class notes and reference books, and purchase details will be discussed in class.
CASPARY W (2000) Concepts of Network and Deformation Analysis, Monograph No. 11, 3rd impression,

School of Geomatic Engineering, UNSW

HARVEY BR (2016) Practical Least Squares and Statistics for Surveyors, Monograph No. 13, 3rd ed.,

UNSW.

OGAJA CA (2011) Geomatics Engineering: a practical guide to project design. CRC Press ISBN 978-1-

4398-1743-8

RUEGER JM (2003) Electronic Surveying Instruments Monograph 18, School of Surveying and Spatial
Information Systems, UNSW A free copy will be supplied to all students in this course in 2015.

RUEGER JM (1996) Project Surveying, Lecture Notes, Papers, Tutorials and other Material, School of
Geomatic Engineering, UNSW, Jan 2001, 332 + x pages Out of print but new versions of parts of it

are on class web site.

RUEGER JM (1996) Electronic Distance Measurement - An Introduction, 4th ed., Springer-Verlag, Berlin-

Heidelberg-New York,

http://www.springer.com/earth+sciences+and+geography/geophysics/book/978-3-540-61159-2

UREN J and PRICE WF Surveying for Engineers, 61" Edition or later

VOSSELMAN G and MAAS H-G (2010) Airborne and Terrestrial Laser Scanning Whittles ISBN 978-

1904445-87-6

DATES TO NOTE

Refer to MyUNSW for Important Dates available at: https://student.unsw.edu.au/dates
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Appendix A: Engineers Australia (EA) Competencies
Stage 1 Competencies for Professional Engineers

Program Intended Learning Outcomes

PE1.1 Comprehensive, theory-based understanding of underpinning fundamentals

PE1.2 Conceptual understanding of underpinning maths, analysis, statistics, computing

PE1.3 In-depth understanding of specialist bodies of knowledge

PE1.4 Discernment of knowledge development and research directions

and Skill Base

PE1: Knowledge

PE1.5 Knowledge of engineering design practice

PE1.6 Understanding of scope, principles, norms, accountabilities of sustainable engineering
practice

PE2.1 Application of established engineering methods to complex problem solving

PE2.2 Fluent application of engineering techniques, tools and resources

PE2.3 Application of systematic engineering synthesis and design processes

PE2: Engineering
Application Ability

PE2.4 Application of systematic approaches to the conduct and management of engineering
projects

PE3.1 Ethical conduct and professional accountability

PE3.2 Effective oral and written communication (professional and lay domains)

PE3.3 Creative, innovative and pro-active demeanour

PE3.4 Professional use and management of information

PE3: Professional
and Personal Attributes

PE3.5 Orderly management of self, and professional conduct

PE3.6 Effective team membership and team leadership
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