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COURSE DESCRIPTION IN ABET FORMAT

ASSESSMENT RESULTS FOR CURRENT AND PAST THREE PERIODS
Program Outcomes Assessed in Course

Assessment Summary of Class Semester Averages for Outcomes

End of Semester Course Outcomes Assessment Reports

TESTS

Summary of Topics covered by Test

Original Test Questions & Master Solution/grading scheme used

(Summary of topics can be a separate page or include on the assignment itself)
Above Average (Graded original work)
Average (Graded original work)
Below Average (Graded original work)

. QUIZZES
Summary of Topics covered by Quiz
Original Quiz Questions & Master Solution/grading scheme used
Above Average (Graded original work)

Average (Graded original work)
Below Average (Graded original work)

HOMEWORK ASSIGNMENTS

Summary of Topics covered by Homework

Original Homework Questions & Master Solution/grading scheme used
Above Average (Graded original work)
Average (Graded original work)
Below Average (Graded original work)

LABORATORY REPORTS

Summary of Topics covered by lab

Laboratory Handout/Instructions and Grading Scheme
Above Average (Graded original work)
Average (Graded original work )
Below Average (Graded original work)




Course Description in ABET Format
CVEG 2102- SURVEYING AND GEOSPATIAL CONCEPTS

Course number and name:

CVEG 2102 SURVEYING AND GEOSPATIAL
CONCEPTS

Credits and contact hours:

1 credit hour; 3 contact hours

Instructor’s Name

Dr. Abdul M. Choudhury

Text book: Title:

Elementary Surveying: An Introduction to Geomatics

Author:

Charles D. Ghilani

Publisher, Year & Edition:

Pearson, 2018, 15™ Edition

a. Other Supplemental material

Class Handouts and Notes; PPT

Specific course information

a. Brief description of the content of
the course (catalog description)

Introduction to plane surveying: leveling, horizontal distance
and measurements, vertical and horizontal angles, azimuths
and bearings, traverse calculations, earthwork and volume
computations, stadia, topographical surveys, construction
boundaries, coordinate systems; trigonometry applications
in civil engineering and pertinent computer software. The
Global Positioning System (GPS) and Geographic
Information

Systems (GIS) are introduced

b. Prerequisites or
Co-requisites

MATH 1124 and CVEG 2001
None

c. *Indicate whether a required,
elective, or selected elective (as per
definition provided) course in the
program

Required

a. Specific goals for the course specific
outcomes of instruction (e.g., The
studentwill be able to explain the
significance of current research about a
particular topic.)

Students will be able to

b. Explicitly indicate which of the student outcomes listed
in Criterion 3 or any other
outcomes are addressed by the course.

The specific goals for the course specific outcomes listed on
the left column will address the following student learning
outcomes:

1. Make measurements of horizontal and
vertical distances and angles using
surveying equipment.

Outcome 6 (Introduced, not Measured)

An ability to develop and conduct appropriate
experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions

2. Preparing and presenting the laboratory result
and report.

Outcome 3 (Reinforced, not Measured)
an ability to communicate effectively with a range of
audiences

3. Compute coordinates and areas by
coordinate geometry computations given
specifications.

Outcome 6 (Introduced, not Measured)
An ability to develop and conduct appropriate
experimentation, analyze and interpret data, and use

engineering judgment to draw conclusions




4. Understand principles of topographic
maps and the basic plane surveying
techniques used to develop them.

Outcome 6 (Introduced, not Measured)

An ability to develop and conduct appropriate
experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions

5. Have an understanding of various
areas of Geomatics Engineering

Outcome 6 (Introduced, not Measured)

An ability to develop and conduct appropriate
experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions

6. Students will be exposed to latest
equipment used in field work

Outcome 6 (Introduced, not Measured)

An ability to develop and conduct appropriate
experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions

Brief list of topics to be covered

Introduction to the Fundamentals of Surveying (6 hours)

Building a Topographic Map (6 hours)
Levelling (9 hours)
Total Station (6 hours)
Horizontal Curve (3 hours)
Vertical Curve (3 hours)
Earthwork Analysis and Computations (3 hours)
Geographic Information Systems (GIS) (3 hours)

Global Positioning Systems (GPS) (3 hours)




Il ASSESSMENT RESULTS FOR CURRENT AND PAST FOUR
ASSESSMENT PERIODS

Program Outcomes Assessed in this course

6) an ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering
judgment to draw conclusions



End of Semester Course Assessment Reports
Fall 2021 and Last Three Assessment Periods.

Each summary contains the following Information

. Performance Statistics

e Total number of students in class

e The class average performance (stated as %) in each course outcome assessed
In this class and the two previous times course was assessed.

e The acceptable class average for the class in each outcome area as set by your
Department.

e Percentage of students who scored below the expected average in each
outcome.

. Implementation Summary

e Brief summary of plans implemented during the semester based on last
assessment report

. Perceived Problems

e Instructor’s critical evaluation of perceived problems that affected students’
performance. Realistic problems should be identified throughout the semester
and summarized in this section of the report.

. New Plans for Addressing Problems

e Instructor’s plans for addressing the perceived problems the next time the
class is taught. These should be specific enough for another instructor to
implement. Most of these should be things that, you, the instructor can
implement to help students to improve. Be creative.

. Overall Trend over last three assessment periods

e Instructors summary of overall performance trend for each outcome
measured over the last three periods.

. Were Expectations Met?

e Answer YES if the class average was above the expected average and the
stated percentage of students scored at or above the expected average, else
answer NO.



END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
CVEG 2102- SURVEYING AND GEOSPATIAL CONCEPTS

FALL 2021
Report Prepared by: Dr. Abdul M Choudhury
Report Date: Dec 19, 2021
Outcome 6
Number of An ability to develop and conduct appropriate experimentation, analyze and
Analysis Type Students interpret data, and use engineering judgment to draw conclusions
Semester
Expected Expected Percent of % Students meeting Expected
Class students at or above Class Average Average
Average/ average
Fall 2021 Direct 19 70 70 88.47 100
Fall 2020 Direct 7 70 70 88.5 100
Fall 2019 Direct 18 70 70 80.5 89.4
Fall 2017 Direct 70 70

Implementation SUMmMary

Items implemented from previous report or after
meeting previous instructor

> >

Students should be encouraged to strengthen their
geometric and trigonometric knowledge. One of the
prerequisite test may be conducted to revise their
knowledge of geometry and trigonometry.

Perceived Problems

Perceived problems are directly related to
the PC and the sub items under them

> —>

In general, about 85-90% of the class was able to satisfy
this outcome. Some of the students were not following
all geometrical angular calculation and trigonometrical
calculations which were needed in surveying.

Plans for Addressing
Problems

Plans for address specific measures to
address PC and their sub areas

> >

Students should be encouraged to cover the basic
physics, trigonometry and geometry. One of the
prerequisite test may be conducted to revise their
knowledge of geometry and trigonometry.

Overall Trend over
Periods

Ascertain if there were improvements over
previous semesters

S>>

The overall progress of the students was good in
comparison to the previous year.

Were Expectations Met?

Yes




Grade sheet showing outcomes CVEG 2102—- SURVEYING AND GEOSPATIAL CONCEPTS

Fall 2021
Outcome 6 Average %

Student Lab Report Lab report of

Roster no 1 5 outcome 6
1 99 85 92
2 99 85 92
3 99 85 92
4 99 85 92
5 93 86 89.5
6 93 93 93
7 93 93 93
8 95 78 86.5
9 95 78 86.5
10 95 78 86.5
11 95 78 86.5
12 91 95 93
13 91 95 93
14 83 80 81.5
15 83 80 81.5
16 83 80 81.5
17
18 88 80 84
19

Maximum 100 100 100

Marks
% Average 92.58 84.35 88.47




SURVEYING AND GEOSPATIAL CONCEPTS
FALL 2021

Title of Assignment: TEST 1
TOPICS COVERED IN TEST 1
Test 1 covered the following topics:
1. Introduction of surveying
2. Leveling- Theory, Methods and equipment

3. Leveling- Field procedure and computations
4. Distance measurement by taping
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PRAIRIE VIEW A&M UNIVERSITY COLLEGE OF ENGINEERING FALL 2021

NameMaorWis HQ(’& \é Class Roster Number 8
W

l\ MID TERM TEST
CVEG 2102 (SURVEYING AND GEOSPATIAL CONCEPT&)\
Full Points-§00 \ime -2 Hours %'(\)

NameMowkus HarYbe\d

Instructions: You need to submit your responses in the space provided for each question. arﬂrdms are not
drawn 10 scale unless staled otherwise. If you need additional space, please use the baclgside of the
Your numerical answer should not go beyond two places after the decimal point. (}.)

POLICY TO ERADICATE CHEATING (PROTECT INTEGRITY OF EXAMS) - g{\

Class Roster N ber

Cheating is unprofessional, unethical and is antithetical o our core value of "Excellence in Civil Engineering
Education.” and WILL NOT BE TOLERATED at any level. To combat this serious problem, the Civil &
Environmental Engineering (CEE) Department has adopted the following rules to eradicate cheating.

. [f a student cheats on a test/assignmient, the student shall receive an automaltic zero for the
test/assignment,

. A student who has been determined Lo have cheated in a course will IMMEDIATELY relinquish hisfher
leadership position in uny of the depurtment’s professional organizations.

. [Fa student cheats multiple times in a course, the student will receive a grade of “F for the course.

. The calculators allowed for use in exams is restricted to the latest FE-upproved calculators. For the latest

NCEES FE approved calculators visit ncees.org or https://ncees.org/exams/calculator/
[This NCEES paticy protects the integrity of NCEES exams and has been adopted to do likewise for
department’s exams. |

EXAM GUIDELINES
D All cellphones/smartwaiches MUST be placed in a book bags during exams and turned oft. Book bags

MUST be placed in front of the classroom and away from students. Students without a baok bag must place
cellphone/smartwaich (turned off) on [nstructor’s desk — no exceptions

2) Any student possessing a cellphone/smartwatch or any other unauthorized device WILL receive an
automatic zero for the test/assignment. This 1s chealing.

3) Calculator covers ure DISALLOWED during tests and must be placed in students’ book hags during
XA,

4 There shall be NO SHARING of reseurces during the exam

3) Restroom Visit: if you need to use the restroom. do so before opening the exam. Once the exam begins,

you must submit your work to the instructor if you leave the classroom to visit the rest room ( your exam
terminates).



1. Define surveying?
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2. Name the country which introduced surveying for the first time around 1400 B.C.? 2
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3/ What is the difference between a benchmark and a turning point in differential leveling? 2
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9. A differential leveling loop began and closed on BM Bridge (elevation 12.063 . The plus sight and
minus sight distances were kept approximately equal. Readings (in meters) listed in the order taken are
0.687 (+S) on BM Bridge, 1.109 (-S) and 2.843 (+S) on TP1. 0.866 (=S) and 2.708 (+S) on BM X
2.752 (-§) and 1.064 (+5) on TP2, and 2.563 (-8) on BM Bridge. Prepare, check, and adjust the notes
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10. Reciprocal leveling gives the following readings in meters from o set up near A: on A, 1.110; on B,
0.987.0.995, and 0.984. At the setup near B: on B, 1.549: on A, 1.673, 1.670, and 1.666. The elevation

of A is 324,383 m. Determine the elevation of 5.
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11. Prepare a set of three-wire leveling notes for the data given and make the page check. The elevation of BM
X 15 83.097 m. Rod readings (in meters) are (U denotes upper cross-wire readings, M middle wire, and L lower
wire): +Son BM X: U= 1.076, M =0.829, L =0.573; -Son TP {: U =1.131,M =0.858. L =0.586; +S on TP
:U=098% M=0767,L=0555-SonBM Y: U=1.089, M =0.85],L=0.611. 20
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PRAIRIE VIEW A&M UNIVERSITY COLLEGE OF ENGINEERING FALL 2021

Name M vshaly  TWaies, Class Roster Number

CVEG 2102 (SURVEYING AND GEOSPATIAL CONCEPTS)

Full Points-100 tmc -2 Hours
Name f\' { ¥t LN B 1 WO (229 \\ Class Roster Number

re ,’ -
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Instructions: You need to submit your responses in th@<Space provided for each question. Diagrams are not
drawn to scale unless stated otherwise. If you need adilitional space, please use the backside of the paper.

Your numerical answer should not go beyond two placls after the decimal point.

MID TERM TEST ¥< :
..6 \'(*/J

POLICY TO ERADICATE CHEATING (PROTECT INTEGRITY OF EXAMS)

Cheating is unprofessional, unethical and is antithetical 1o our core value of “Excellence in Civil Engineering
Education,” and WILL NOT BE TOLERATED at any level. To combat this serious problem, the Civil &
Environmental Engineering (CEE) Department has adopted the following rules to eradicate cheating.

. If a student cheats on a test/assignment, the student shall receive an automatic zero tor the
test/assignment.

g A student who has been determined to have cheated in a course will IMMEDIATELY relinquish histher
leadership position in any of the department’s professional organizations.

0 If a student cheats multiple times in a course, the student will receive a grade of “F" tor the course.

. The calculators allowed for use in exams is restricted to the latest FE-approved calculators. For the latest

NCEES FE approved calculators visit neees.org or https:/#/ncees.org/exams/calculator/
[This NCEES policy protects the integrity of NCEES exams and has been adopted to do likewise for
department’s exams. |

EXAM GUIDELINES

1) Alt cellphones/smartwatches MUST be placed in a book bags during exams and wrned off. Book bags
MUST be placed in front of the classroom and away from students. Students without a book bag must place
cellphone/smartwatch (turned oft} on Instructor’s desk — no exceptions

2) Any student possessing a cellphone/smartwaich or any other unauthorized device WILL receive an
automatic zero for the test/assignment. This is cheating,

3) Calculator covers are DISALLOWED during tests and must be placed in students’ book bags during
CXams.

4) There shall be NO SHARING of resources during the exam

3) Restroom Visit: if you need to use the restroom. do so before opening the exam. Once the exam begins.
you must submit your work to the instructor if you leave the classroom to visit the rest room {your exam
lerminates).
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9. A differential leveling loop began and closed on BM Bridge (elevation 12.063 m). The plus sight and
minus sight distances were kept appreximatety equal. Readings (in meters) listed in the order taken are
0.687 (+S) on BM Bridge, 1.109 (=S) and 2.843 (+5) on TP, 0.866 (=S) and 2.708 (+5} on BM X,
2.752 {-8) and 1.064 (+5) on TP2, and 2.563 (-S) on BM Bridge. Prepare, check, and adjust the notes.

204+5+10

(’“-(C'hl-\ (M‘rube Elaina

‘Q-b(3v\ I

HT| FS | Eh.

12. 6L
AR
LAt
Q.75 Wotan - (Loen )
I )os RN
—_— (v
- e in —
[N AT
EEC N ol l'b,(,” B (.uv'; LKD)
5wy o My -k
5. Cl £ Irglhl:?-a
bM* 2‘1 oy .Gy
f 270y
Tt v s 7 - ()
.32 : - e
l Aasa 1m0y !
B st
Voo 374 KRR
702 (NI I .874
4 1 .0l"
. oy 2. 010 - (Lwy= -\)
20 M.055.3. 70
—_— iz
‘13 07(“1/ _L?_L?:‘Dr/
T.y0n T

OG E: S s vl - \’_}.ovr\— l2.0¢y = f-u\'a n—\;

g < 22 =]

&l

Cog =9 12.066% + 302 - 7.2 = Nvrren [T




a

10. Reciprocal leveling gives the following readings in meters from a set up near A: on A, 1.110; on B.
0.987. 0.995, and 0.984. At the setup near B: on B, 1.549; on A, 1.673, 1.670, and 1.666. The elevation
of A is 324.583 m. Determine the elevation of B. 20
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[ 1. Prepare a set of three-wire leveling notes for the data given and make the page check. The elevation of BM
X 15 83.097 m. Rod readings (in meters) are (U denotes upper cross-wire readings, M middle wire, and L lower
wire): +Son BM X: U = 1 076 M=0829,L=0573;-SonTP I: U= 1.131, M= 0.858, L = 0.586; +S on TP
11 U=0089. M=0767,L= =0.555: -Son BM Y: U=T1.089. M= 0.851,L=0.611. 20
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1R Assuming a stadia constant of 99.987. calculate the distance leveled in Problem 8[|, 10
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PRAIRIE VIEW A&M UNIVERSITY COLLEGE OF ENGINEERING FALL 2021

Name Hunes QDAMU'E: Class Roster Number uﬂ
MID TERM TEST [’l\k’

CVEG 2102 (SURVEYING AND GEOSPATIAL CONCEPTS)
Full Points-100 m e -2 Hours

/
Class Roster Number l Lf
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[nstructions: You need to subm{v{our responses in thaSpace provided for each question, Diagrams are not
drawn to scale unless stated otherwise. If you need addifional space, please use the backside of the paper.
Your numerical answer should not go beyond two place¥ after the decimal point.

POLICY TO ERADICATE CHEATING (PROTECT INTEGRITY OF EXAMS)
Cheating is unprofessional, unethical and is antithetical to our core value of "Excellence in Civil Engineering

Education,” and WILL NOT BE TOLERATED at any level. To combat this serious problem. the Civil &
Environmental Engineering (CEE) Department has adopted the following rules to eradicate cheating.

. If a student cheats on a test/ussignment. the student shall receive an automatic zero for the
test/assignment.

8 A student who has been determined to have cheated in a course will IMMEDIATELY relinquish his/her
leadership positicn in any of the department’s professional organizations.

. If a student cheats multiple times in a course, the student will receive a grade of “F for the course.

g The caleulators allowed for use in exams is restricted to the latest FE-approved calculators. For the latest

NCEES FE approved calculators visit ncees.org or https://ncees.org/exams/calculator/
[This NCEES policy protects the integrity ot NCEES exams and has been adopted to do likewise for
tlepartment’s exams.]

EXAM GUIDELINES
1 Alt cellphones/smartwaiches MUST be placed in a book bags during exams and twrned off. Book bags

MUST be placed in front of the classrcom and away from students. Students without a book bag must place
cellphone/smartwatch (turned oft) on Instructor’s desk - no exceptions

2) Any student possessing @ cellphone/smartwatch or any other unauthorized device WILL receive an
automatic zero for the test/assignment. This is cheating.

3) Calculator covers are DISALLOWED during tests and must be placed in students’ book bags during
exams.

4) There shall be NO SHARING of resources during the exam

3) Restroom Visit: if you need to use the restroom, do so before opening the exam. Once the exam begins.

you must submit your work to the instructor if vou leave the classroom to visit the rest room (your exam
lerminates).
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9. A differential leveling loop began and closed on BM Bridge (glevation 12.063 m). The plus sight and
minus sight distances were kept approximately equal. Readings (in meters).listed in the order taken are
CE87.(+5) 2 BM Bridge. 1.109 (=S) und 2'843.(+S) on TP1. 0.866 (=S) and 2.708 (+5 on BM X,
g 752 (=S),and 1.064 {+S) on TP2, and 2.5653 (=5) on BM Bridge. Prepare, check, and adjust the notes.
T 20+5+10

Sation| BS HT | FS | Elewhen

12.0b>
%N@ndg O-\p87 RS ).]Ocl
2503 ||u.HET| O 8Ll Lyl
T?\ !
1%, 618
. el
B 9‘.70% It, %ZLT/HQ \5‘5'7"!
V2,074
Tee |lowy [Me38Y, om|
5-7.29

3
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10. Reciprocal leveling gives the following readings in meters from a set up near A: on A, 1.110; on B,
0.987.0.995, and 0.984. At the setup near B: on B, 1.549: on A. 1.673, 1.670, and 1.666. The elevation
of A is 324.583 m. Determine the elevation of B. 20



11. Prepare a set of three-wire leveling notes for the data given and make the page check. The elevation of BM
X 15 83.097 m. Rod readings (in meters) are ({/ denotes upper cross-wire readings, M middle wire, and L lower
wire) +Son BM X: U=1.076. M =0.829, L=0.573; -Son TP I: U= L.131, M =0.858 L =0.586: +Son TP
1:U=0989, M=0.767,L=0.555-Son BM Y: U=1.089, M =0.851,L=00611. 20

S0 55 \-H - )F6 \ Eleyation
pM x| 0T 82,087
0825 f
)
Olg —7 5 i /
W =-820 | §5.92% 113
'T'P O, oa : O.ggs gz’.7c{z
l O7L,'7 O:S‘B(a
0O.555 Alf._%’S‘g?
P‘v")-: . 7—70 _ -
e NN L g
0.85 | Bl
oM X O\
pen- 0. 85O
&r |, 708 ‘

10



SURVEYING AND GEOSPATIAL CONCEPTS
FALL 2020

Title of Assignment: TEST 2
TOPICS COVERED IN TEST 2
Test 2 covered the following topics:

Introduction of surveying

Leveling- Theory, Methods and equipment
Leveling- Field procedure and computations
Distance measurement by taping

Angles, Azimuth and bearings

Magnetic declination

Total Station instrument, Angle and observations
Various methods of measuring area

. Area by coordinates

10 Introduction to GPS and GNSS

11. Horizontal curves

©OCoNoakrLNE
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'AIRIE VIEW A&M UNINERSITY
—cpartment of Civil & Environmental Engineering

L

tal 8 Questions
Instructions: You need to submit your responses in the space provided for each question. lf you need
additional space, use the backside. All cell phones must be turned off and wrapped by a paper. Write your
name and deposit the cell phone on the designaied location. You will be ejected from the exam room if

Instructot: Dr. Abdul .Choudm
CVEG 2102: SURVEYING AND GEOSPATIAL CONCEPTS % 55

FINAL EXAMINATION

Total points-

irst Name O’Y\/A a

100

—;d-f

Class Roster Number

2021 (Fall)

ra

Time allotted- 2 Hour

you are caught cheating or copying. This question paper conlains 6 pages.

1. A differential leveling loop began and closed on BM Tree (elevation 323.48 ft). The plus sight and
minus sight distances were kept approximately equal. Readings (in feet) listed in the order taken
are 3.18 (+S) on BM Tree, 4.76 (-S) and 2.44 (+S) on TP1, 3.05 (-8) and 6.63 (+S) on BM X,
3.64 (-8) and 2.35 (+S) on TP2, and 3.07 (—S) on BM Tree. Prepare, check, and adjust the notes.

15+2+3=20 Points

Skhon | FS HL | RS | EW |AdS Blev
BH4ree | 318 |306.66 30348 222.4% £¢
oo 1P| 24Y [Bau.zd (A6 (3219 | 32).92 f¢
208 By x 6.6 |22792|3.05 | 221.29| 221 33 F¢
1ok TP 2355 526,623,645 |324.25| 324 , >4 £t
0% BHree 5.07 |32 3.5k 323,64 J+
CreCA 123146 | (O 42197 (£4) \ f“j(

A

lbop miscosore 1 (4.6~ 14O = G .0% :AO.O;Z//
— Lo
323 4g+ 11,6 - (4. D42 T 322 %6 5¢

Page 1 of 6



2. The following readings were taken using a three-wire leveling instrument. Rod readings (in
meters) are ({/ denotes upper crosswire readings, M middle wire, and I lower wire): +S on BM X;
U=2959, M=2707, [=2454; -Son TP.1: U= 1.683, M=1.453, [ = 1.224: +Son TP 1: I/ =

2.254, M =2.054, L = 1.854; =S on BM ¥" U= 1.013, M = 0.817, L = 0.620. Assuming a stadia
constant of 99.987, Calculate the distance between BM X and BM ¥?

10 Points
Jdehon | BO  [Skdia | Fg Stedi'd
BMx (3507 0292
2954 102D
2.706 o . 0B ‘
22234 | 0,2 [less |02z
2.,084 6. A 145>
2.054 A Lgb3 |9 HBG'.
Loz [ 6.9
I HMY 0.%\7
_%___F‘Q_ gﬂ
817 | 0,243 ol
“regA &=dos, 2=.9%2
orap. or
= €%.2
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3. Course AB of a five-sided traverse runs due north. From the given balanced interior angles to the right,
compute and tabulate the azimuths from north for each side of the traverses. Interior angles are

A =90°29'18", B = 107°54'36",C = 104°06'37",D = 129°02'57",E = 108°26'32"
Check your calculation. O o 1S Points

D 150% 0" - 107°583¢" = 72°%'24" ©

@ 728 au" + 150 = 252°5 ay'l =

D225 an' - 104° 06'37" = 147°8%'d 7 ®
@ 17°8s' " 1180 = 227°8%' 47" o

© 227°5% ' 47"~ 129°02' 57" = (98° 20 501 &
© 195° 58 50" — 10 = jp0ss 50!

Apo O@Ot O\\ - ,__'rf—h
_BC | 727 24" \ ‘ e
(D | Rpa°glzy ' i il

DE | »z7°8%' 41%

—

Ex | [¥mes0"

—_\————A
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4. Assume the magnetic bearing of a linec AB read in 1875 was N32%45/E. The declination at that
time of the place was 8°12/W. The present declination is 2°30/E. Calculate the present magnetic
bearing of line AB. 10 Points

D V2 YBE — g% 12w =N2Y4° 33 E il

@N;HO 33 E —~ 2° 3rol}: W% '
$
|

% \ 4;) . 'g \U
f_g*f S S /1 /

\
o
w”‘

5. Two tangents of a circular curve intersect at the point PI. The deflection angle is I= 8°24' . The
station of the PI is 64 + 27.46 and the radius of the curve is 2864.79 fi. Calculate the PC and PT
stationing. Use the formulae L=RI (I in Radian) and T= R tan(1/2). 10 Points

PL= 400)+R7.46 <= 6427 96 £+
- (et 9 (20 Y T~ 420 08¢
T= (2864 79) Yeun [ @°a41 _

( ) (Tj = 210.57{{—/

PC= PI-T \O

Pe= éW?ﬂé—%c%%ZEzm. !ﬂ\ /

PT=pc+L

PT= 6217 1+ 40 = £637 (L1 -
ST

-

\/
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6. A 30-m steel tape was standardized at 20°C and supported throughout under a tension of 5.45 kg
was found to be 30.012m long. The tape had a cross sectional area of 0.05 cm’. The tape was held
with a constant tension of 9.09 kg to measure a distance of 81.151 m. The temperature during
measurement was 20°C. Apply correction for tape length and pull and hence determine the
corrected length. 15 Points.
Use the following formula

Il
CL= ----- xL
I/
L
and Cp=(P1-P)---——- , Assume E = 2,000,000 kg/cm’
AE

CL= @o.ow 2-20)
30

cp= (4.0 -54%)

20 = O.0V 2

L 1Bln= 2951107 =
(@,Ob)(;zoooooo) X ol dote or
. O.0039D
b _ar
5 ™0 0032,

P
7. Calculate the area of the polygon bounded by ABCDEA with the following coordinates of the
vertex. A( 100,90), B(120,75), C(150,50), ID{ 165,70) and E( 160,105). All the coordinates are in

feet. Draw the required graphs to arrive at your answer. 10 Po(mlé o 50\
' |OO\L| 2.0 }, 150116 (\16,7%) 555/
Y “10/[75 F;‘)o 707|leh] g0 .
R@m =
10 $0) (1600t

-3
%(Cowg D = |A0X CIO>+02C) X D0 — 180 x75>+(_b(§70 16t x@o>
+65%(0% - j40 x70) +( 160X%0 - rooxno\“oj

2( 3300+ (- 5BO )4— (2.2%0)+ (6! ;Léssﬁgsq(ﬁ
=( %125 = [lac 2 p




8. The following angles were calculated by a total station for a pentagon. Calculate the corrected

values of the angles

Interior Angle

Calculated value of angle in degrees

110

105

112

96

oo 0w

119

( n-2) 1k0

(-0 0%0) ==

10 Points
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PRAIRIE VIEW A&M UNINERSITY 2021 (Fall)

Department of Civil & Environmental Engineering
Instructor: Dr. Abdul .Choudhury

CVEG 2102: SURVEYING AND GEOSPATIAL CONCEPTS)

et g
A (i FINAL EXAMINATION Vu
Y= Ty

e First Name _ MQ (I CG} Class Roster Number % /5

Total 8 Questions Total points- 100 Time allotted- 2 Hour

Instructions: You need to submit your responses in the space provided for each question. lf you need
additional space, use the backside. All cell phones must be turned off and wrapped by a paper. Write your
name and deposit the cell phone on the designated location. You will be ejected from the exam room if

you are caught cheating or copying. This question paper contains G pages.

e

t Name

1. A differential leveling loop began and closed on BM Tree (elevation 323.48 ft). The plus sight and
minus sight distances were kept approximately equal. Readings (in feet) listed in the order taken
are 3.18 (+S) on BM Tree, 4.76 (-8) and 2.44 (+S) on TP1, 3.05 (-S) and 6.63 (+5) on BM X,

3.64 (—S) and 2.35 (+S) on TP2, and 3.07 (~S) on BM Tree. Prepare, check, and adjust the notes.
15+2+3=20 Points

CyTOH ) (—bf)) 2 AL Cor Add BV L
RMtee ™ 13 SLo O 52578
“%’:f’,q cot | 320.58
§ 1.4k 9.7G
T P '2)10(76 ~Q.0¢ ! %'ZO'G‘C
CFGO:) .0 > peias ol
Sl g \ by B2 06 1 > Rag
LN 17> 12,56 ~0.08 YA
T o7 0.0 7
e MO \
© 4.6 1916 QLU
SuUmM 7 Pegedety
R fage
Cite &
.’L-)‘"Lﬁ)-“lc’%
QH:O 50 —%1\73’% = D08
b5 & an - _ &
i PR ertoe: @
rb?’%Jé =2 Page 1 of 6



2. The following readings were taken using a three-wire leveling instrument. Rod readings (in
meters) are {{/ denotes upper crosswire readings, M middle wire, and L lower wire): +S on BM X:
U=2959 M=2.707,1=2454;-Son TP 1. U=1.683, M=1453,L=1224;+Son TP : U=
2254, M=2.054, L =1.854; -S on BM ¥: U= 1.013, M =0.817, L = 0.620. Assuming a stadia
constant of 99.987, Calculate the distance between BM X and BM ¥? 10 Points

PD% D ‘_:5 \ D;';mlfzck

oo Point .
R U;L,ﬁéq p}f}a‘?cﬁ\?(f)ﬂé‘)“ e 1.6 % G
b - i NG 1,797 N3 14 ?‘(? M Tle5? qu} o)
i A U L SR (RS G
09,991 ~0% . %9
U< 1’1‘3’; . i]\,?e‘f) Us \r;?%%n Sl
TP 7 ’;13,05‘( T oRAT M oo 9. T8
(/-f{% L- - CI'O}E)’O.G'L:
e 29,19
b - %
7/ Y u P\
U %({\ v\om ammez E(y\\{
" P
- - |
\FSO _l, [ ', , ('
7 ?S. 3'7 BZ¢ 32
> o4

Distence petweer Bm-* e Bbm-
So . q§ +95.57 579,99 £39.19

. \0
@ |15 617 "/ag



3. Course 4B of a five-sided traverse runs due north. From the given balanced interior angles to the right,
compute and tabulate the azimuths from north for each side of the traverses. Interior angles are

A =90°29"18",B = 107°54'36",C = 104°06'37",D = 129°02'57",FE = 108°26'32"

Check your calculation. b ¢ ooito qoo&fgj‘? 15 Points
L /fé 2? o i§7
- 90°29"1% \7%, 114702
- i ( | _ v
2 <19 5;27”% B 0% 10 0!
- loq @ eV
(et 61 R
D ) o@(y‘%?" f'? ./—\
e \oF (Dpwo\{‘é\oc—q\?f"ﬁ) i \"’)
(57 O Q;acl*bf"“”"@‘"%n) / —o/_,—q.‘:
pwn OF P B
09903”@5 ?]%0 S ,\m
Fo, 0F%C %%%o%qooqwu ~ 151" 08" 2"
of3C = ] . A
"~ poofBeC 218100514V - 104706 DT = m
» s O Vi
i ({)D ap lgo & 117750 1= BT STy L7
bgoﬁﬁ -

pot DE- P.)%O{‘ CD'_D
1066477 - 11701
gHot DE 7 [9¢°ss! s0- g0 " 1%

5 )

Ligh = 16o500 4300 E
g0 4850 " 2o — 108726 BT
1 4 Q (=4 ‘ 1

Q= 170° 213" —je0”= 907296

Fes0f A 90918~ 9o 1alig = |o \

H'L}MUH’W ftomM no oty

7 -|19975° 59
05‘5( 66”

1z {27298

Page 3 of 6
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4. Assume the magnetic bearing of a line AB read in 1875 was N32%45/E. The declination at that
time of the place was 8°12'W. The present declination is 2°3(/E. Calculate the present magnetic
bearing of line AB. 10 Points

W &

|
?O‘{L
e 5 Y%g

lamiol

fresent 4 ¢¢

a'b" b |
v b L

/\:‘{90{,)
5. Two tangents of a circular curve intersect at the point PI. The deflection angle is I= 8%24" . The

station of the Pl is 64 + 27.46 and the radius of the curve is 2864.79 fi. Calculate the PC and PT
stationing. Use the formulae L=RI (I in Radian) and T= R tan(I/2). 10 Points

1-3%2 Pr = G+ 2T-4C (G9x100)T 170G

= (47 7,4 s . o
o J “ Ljﬁ—ar

o T X T m
no)o(X) 4° 14 go+0.07 7 B Q')D R Ze

T79.5 1§ 6.1kl r T c
PVl % : il
Cendta 0% glem x40 2"@0 =420° -

( hotaaey ~2 €07 Caxrls 4G -G4o0% 17 <G~ 04917, 4C

(hatn@&%ofpl .p 4 = (¢ 3746~ 210.¢ = ( 111.96
Chaiogeot 01 = PT 4L

- Cﬂ,\’?-?(ﬂ 4—6{20 = é (4%7,0é-
/ Page 4 of 6



6. A 30-m steel tape was standardized at 20°C and supported throughout under a tension of 5.45 kg
was found to be 30.012m long. The tape had a cross sectional area of 0.05 cm?. The tape was held
with a constant tension of 9.09 kg to measure a distance of 81.151 m. The temperature during
measurement was 20°C. Apply correction for tape length and pull and hence determine the

;:Jorreitecfl llc;ngt_h. . | o 15 Points.
se the following formula . )

/ ) 56 asaaal ‘
and Cp=(P1-P) --—L:—-— , Assume E = 2,000,000 kg/cm?

AE : y > - =% oM’
. Tem- 19 L1~ ’
Ln=5° :

pul - 245 TEnSion- 9. A - D) ’O%q/
Q\/ \_\? Lﬂ(boao"\, -0 %%f,]zjl
=y gl — -
| 7T @173 g

(p=P1-T A Dmoo\%\

(o= 0.00U95 __

7. Calculate the arca of the polygon bounded by ABCDEA with the following coordinates of the
vertex. A( 100,90), B(120,75), C{150,50), D{ 165,70) and E( 160,105). All the coordinates are in
feet. Draw the required graphs to arrive at your answer. 10 Points

;\([59} 93 Ales O f)@lfﬁo(ﬁ = (p ¥ ) (Y2-y2) *+(xay2,* Soxd)

!5(\‘.10"-)6) “’rféx_’r?,r <y
C e59%5°)
DUCﬁ/”D% (oo xT3J- (Joxno)t (120 x59) 7% x150) 450772 -

F109/1°20 ok 1,5 ) ~(5OX6S) + (165x108) =516 + (lpoxt:

* 7
7{\5{\00/4%' “\05)(!@0) ) ::7

25710 ,75 5
Se(%0, 59 ) ks () _ 7PE hs
;7]:)((@‘5 _,q °) \ st Page 50f 6
< (165,102 // "
A1) — D 0dranoniga,




8. The following angles were calculated by a total station for a pentagon. Calculate the corrected

values of the angles 10 Points
Interior Angle Calculated value of angle in degrees
A 110
B 105
C 112
D 9%
E

(-1 %0 ] 20 D@

No-2 ) X|%°™ -0 «llo =

g< Cp% 1) K\GBO - "'lr:;ztrﬁ ~

¢ - QUL- 'L)M%;’ \?«l\(,?q + 16
-1 # |G /lg _

D %“%t’L))x\Q;O‘ "_-f !i 19 =

Page 6 of 6



BELOW AVERAGE



PRAIRIE VIEW A&M UNINERSITY 2021 (Fall)
Department of Civil & Environmental Engineering
Instructor: Dr. Abdul .Choudhury

CVEG 2102: SURVEYING AND GEOSPATIAL CONCEPTS 6

FINAL EXAMINATION
st.NameZocf’“;{fg ~—_ First Name //u’w’e/ __ Class Rosten’Numbbr /é

/‘_

\ Total 8 Questions Total points- 100 Time allotted- 2 Hour
Instructions: You need to submit your respanses in the space provided for each question. If you need
additional space, use the backside. All cell phones must be turned off and wrapped by a paper. Write your
name and deposit the cell phone on the designated location. You will be ejected from the exam room if
you are caught cheating or copying. This question paper contains 6 pages.

1. A differential leveling loop began and closed on BM Tree (elevation 323.48 ft). The plus sight and
minus sight distances were kept approximately equal. Readings (in feet) listed in the order taken

are 3.18 (+ 4,76 (-S) and 2.44 (+8) o 23.05 (=S) and 6.63 (+8) on.BM X3\
3.64 (-S)and 2,35 (+S) on TPgﬁd 3.07(-S)on BM Tree. Prepare, check, and adjust the notes.
15+2+3=20 Points

Fg HT 65 Elevedion
gMT% 2.8 | —— Iz 07";,;578
TP 744 BzLEsY, 7 | Sy Al

it bis2 [BZUp 30— | 32053

. BT 2,64 | 22), €2

1Z1e | SM8LZ07 394, 7
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2. The following readings were taken using a three-wire leveling instrument. Rod readings (in
meters) are (U denotes upper crosswire readings, M middle wire, and L lower wire): +8 on BM X:
U=2959, M=2707. L=2.454. -SonTP 1. /=1.683, M=1.453,1.=1224; {Son TP 1: U=

2254 M=2.054, L =1.854; SonBM ¥: U=1.013. M=0.817, L =0.620. Assuming a stadia

constant of 99,987, Calculate the distance between BM X and BM ¥? 10 Points
# +S Bix B o / A L S
U 2,957 v M L

[ 2.45Y4

)’“‘5 TPI
(. LL€>

M LYSS

1. 2054
- lhgsy
5 B Ny

Jo LoI3

e Olg‘—/

[ ) | i

Q ///
g

7
-

2454- 0,020

R,
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3. Course AB of a five-sided traverse runs due north. From the given balanced interior angles to the right,
compute and tabulate the azimuths from north for each side of the traverses. Interior angles are

N A =90°2918", B = 107°54'36",C = 104°06’37",D = 129°02'57",E = 108°26'32"
J . iSheck your calculation. 15 Points

%
@ Qe 29° 18"
?\/\f P g9 16" a

@ 107° 5y' 2"

Vom ° L’/ "
Igo- 10754 3,7 = (E T2 0" 04" S
il Al

D 04 04 37"

———

l80140q°0ép%7v

5% 04 2 s / ~
D 129° pa's 7"

[B0-129" 02" 57" :E S0 Oyt < [
- |
D 108° 2(' 32" |

. \}k
I\ |
180 - {Ogagb ' 32” o ;;}__:_ ol = ——7—~,__‘

= Bl ?E)‘_;_zf\"( S

1l
Ry,
'
/" Page3ofé
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4. Assume the magnetic bearing of a line AB read in 1875 was N32%45'E. The declination at that
time of the place was 8°12°W. The present declination is 2°30/E. Calculate the present magnetic
bearing of line AB. 10 Points

2730 E

5. Two tangents of a circular curve intersect at the point PI. The deflection angle is [= 824’ . The
station of the PI is 64 + 27.46 and the radius of the curve is 2864.79 fi. Calculate the PC and PT
stationing. Use the formulae L=RI (I in Radian) and T= R tan(1/2). 10 Points

L= K

(247N (8 24")

)
R
L= 29004 .23, i
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6. A 30-m_steel tape was standardized at 20°C and supported throughout under a tension of 5.45 kg
was found to be 30.012m long. The tape e had a cross sectional area of 0.05 cm?. The tape was held
with a constant tension of 9.09 kg to measure a distance of §1.151 m. The temperature during
measurement was 20°C. Apply correction for tape length and pull and hence determine the

corrected length. 15 Points.
Use the following formula PDm _fepe.
1.7 0. LT <OV = K M ' '

=L k.f) — Lersion

Cr= %L
! . 30.002 - &’?ﬁ\
and Cp =(P1-P) , Assume E = 2,000,000 kg/em? O« CF2m = ¢ppen o4
AE
_ 04 e

5- ys = “ @ #Q?éroﬂ tonsy,

gO.QIZm 4(5/ :? /m_/ﬂcn *‘f)
cl'Oq:%{:(S]rq Rl ) 9%

A = \ ¢

, 721y —
5 e 20n =

7. Calculate the area of the polygon bounded by ABCDEA with the following coordinates of the
vertex. A( 100,90), B(120,75), C(150,50), D( 165,70) and E( 160,105). All the coordinates are in
feet. Draw the required graphs to arrive at your answer. 10 Points

Page 5 of 6



8. The following angles were calculated by a total station for a pentagon. Calculate the corrected

values of the angles 10 Points
Interior Angle Calculated value of angle in degrees
A 110
B 105
C 112 —
D 96 ; L{ &
E 119
»
=]
E

[5-2)- &0 O
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SURVEYING AND GEOSPATIAL CONCEPTS
FALL 2021

Title of Assignment: Quiz 1

TOPICS COVERED IN QUIZ 1

1. Safety
2. Issues related to safety during lab work
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PRAIRIE VIEW A&M UNINERSITY
Department of Civil & Environmental Engineering

.

FALL 2021

Instructor: Dr. A.M.Choudhury
Email: amchoudhury @pvamu.edu

QUIZ-1(Safety Quiz)
CVEG 2081 (Surveying & Geospatial Concepts)
TOPIC: Introduction & Safety

Full Point-20

Time -15 Minutes

Instructions: You need to submit your responses in the space provided for each question. All cell phones

must be turned off and placed in your book bag, pocket or purse.

Name ] a1 Son_Garza

Class Roster Number

\b_
=

\

# Question Answer~” 8
[1 “No student may work alone in the laboratory.” Write g
whether the statement is true or False 2 Point TFC@ \(/
? i i e
2 What do you mean by PPE for laboratory work? 4 Points @ erson Jd P rotecs e e |-
3 | What are the Expected Student Outcome frorq this teﬁf\/\ o 3Jf\/€y ANd
course? 4 Points )
L bowt  9eo, Loncepds
4 | Write the name .cach of one appropriate clothipg and | / Jnse 4-95&‘ 5 hoes
personal protective equipment to be used in the . R
laboratory. 4 Points 5 A, € ld €d : (o] :] /e S
T~ Shir+
Lab ¢oat
5 Write the name of two hazardous i whose ‘
container  must_be_ levelled indicating _its _content, m B(CU (\/
composition and appropriate hazard warning, 4 Points oN I
Das )
6 “All acidic and alkaline waste should be neutralized prior T
to disposal.” Write whether the statement is true or False ve R
2 Point T
Total Score Out of 20
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PRAIRIE VIEW A&M UNINERSITY
Department of Civil & Environmental Engineering

FALL 2021

Instructor: Dr. A M.Choudhury
Email: amchoudhury @ pvamu.cdu

QUIZ-1(Safety Quiz)
CVEG 2081 (Surveying & Geospatial Concepts)

TOPIC: Introduction & Sa!
Full Point-20

fety

Time -15 Minutes

Instructions: You need to submit your responses in the space provided for each question. All cell phones
must be turned off and placed in your book bag, pocket or purse.

e

Name Prdo:iadu Nordenn Class Roster Number |
[# [ Question Answer ]
1 | “No student may work alone in the laboratory.” Write T R o
whether the statement is true or False 2 Point
2 What do you mean by PPE for laboratory work? 4 Points ?Qc&:t\t-\ \afmul &
€ PO
3 What are the Expected Student Qutcome from this Nave g G Physcsl
course? 4 Points ard orecdnl OedaSyaedcd |
€ Cedaimest exuNg
4 | Write the name each of one appropriate clothing and([\ \goed Aeed oS
personal protective equipment to be used in the Eaer—e— clege st
laboratory. 4 Points S ook \woSe. ,
W %?(eq g
T v oS .
5 | Write the name of two hazardous materials whose @
container must be levelled indicating its content,
composition and appropriate hazard warning. 4 Points ) 74
B /"7
6 | “All acidic and alkaline waste should be neutralized prior

1o disposal.” Write whether the statement is true or False
2 Point

Total Score Out of 20 s

‘j/,/'

-
//
—
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Instructor: Dr. A.M.Choudhury
Email: amchoudhury @pvamu.edu

PRAIRIE VIEW A&M UNINERSITY
Department of Civil & Environmental Engineering

FALL 2021
QuIZ-1(Safety Quiz)
CVEG 2081 (Surveying & Geospatial Concepts)

TOPIC: Introduction & Safety
Full Point-20 Time -15 Minutes

Instructions: You need to submit your responses in the space provided for each question. All cell phones
must be turned off and placed in your book bag, pocket or purse.

Name ()(T\O\r H&(-D Class Roster Number %

# Question | ~_ Answer I
I | “No student may work alone in the laboratory.” Write rlse. Most lab /S Sall S
whether the staiement is true or False 2Point kN GrouP S Jot T DR s el
es) o CUIZES af ZZQM

2 What do you mean by PPE for laboratory work? 4 Points D('UPU L Pie QQU‘*P Wﬂr‘v\r\*

3 | What are the Expected Student Outcome from this o orcerSler— e me 4*\-(3({
course? 4 Points OF sorues ntj \Q

4 | Write the name each of one appropriate clothing and W aprcix’f ClrEQS Keal Wl

personal protective equipment to be used in the L oumpmiied 0
laboratory. 4 Points W ~OT

. . . 1 H
5 | Write the name of two hazardous .mate?lals whose AC'\ AtC O\m P\ Y}«G‘ N
container must be levelled indicating its content, b

composition and appropriate hazard warning. 4 Points U\:(‘A%-‘(E, . /

6 | “All acidic and alkaline waste should be neutralized prior | “{\~1 5, S‘\C\"\GM‘H VS
to disposal.” Write whether the statement is true or False
AY /

2 Point MHoe,

Total Score Out of 20 L _/ ‘




SURVEYING AND GEOSPATIAL CONCEPTS
FALL 2021

Title of Assignment: Quiz 2

TOPICS COVERED IN QUIZ 2

3. Introduction of surveying
4. Tape surveying and corrections
5. Basic concept of levelling instruments and calculation

Page Q1
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PRAIRIE YIEW A&M UNINERSITY
Department of Civil & Environmental Engineering Fall 2021

QuUIZ-2

\\O CVEG 2102 (SURVEYING AND GEOSPATIAL CONCEPTS)
/0 Full Points-20  Time 20 Minutes

Vi Ler o5, Class Roster Number |

1. What is the difference between plain and geodetic survey? &
Plone suvvey BB Coert o gimaller, Conerre oxcec. ondt g Rt
oo TN SU(\,e_uJ

- Geopetic SDY\CQ & Mo cavrvotue GF Yhe eawh.

e

[®)
2 Which country in the World introduced surveying for the first time? \C-k\"je)d 1 %Qint
F g ~ ot
# Coyer -
3. Whatis the standard length of a chain used for “Chain surveying” we use in our laboratory? 2 Points
; (o€
L~ 4, What do you mean by * *Chainage” and “Offset” b 2 Points
T VAN
-~ VANV i1$ He lergih o e AP ¢
L R
']
= D-PESE,T S the verical pisonce qumdtt,\)\m 4o Mo
NN
Wn[t'e down tl?ﬁ:;me of six steps of taping on a level ground. ‘ 6 Points
\. \mw\j Gop 5. Yeading Anpe neddurt
2. Hipphy TN C X
: XAing Aot
@ 3. ‘P\Umbt ney - e g,
G Moy WY\%
. Explain in your own language what de you mean by the correction of taping due to “incorrect length of
tape”. 2 Pomts

@)as‘\cu\(j me;mmj Por Hore wasS N LYY, in -‘rqu
7 Unj*—h Aue Y7 oIl Cruses, PUCSOnal Y00 ¢ke. anch
UL Need do fFind e corvecr lensvh foy o QxRN

.-//

7. Tape was used to survey a closed polygon ABCDE. To get the internal angle at B, a small triangle was
constructed using the direction of lines BA and BC. This small triangle was named A’BC’. The
measured sides were BA’ =10 ft, BC'=10 ft and A'C’ =15 ft. Calculate the internal angle at station B.
Use Cosine rule.

5 Points
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PRAIRIE VIEW A&M UNINERSITY

Department of Civil & Environmental Engineering Fall 2021
Quiz-2
¥ '7 CVEG 2102 (SURVEYING AND GEOSPATIAL CONCEPTS)
" / Full Points-20 Time -20 Minutes
- ‘)’ rl’\\
J/thyt' JocomiGa Ao Class Roster Number A
o
1. What is the difference between plain and geodetic survey? \\/‘ 2 Points
Prien s 00y e Socfee  uinte qeodexc on e /N
2. Which country in the wogdfhtroduced surveying for the first time? 1 Point
o
Fayer
3. What is the standard length af\azhain used for “Chain surveying” we use in our laboratory? 2 Points
Qot+ )
4. What do you mean by “Chainé.ge” and “Offset” 2 Points
\/\
5. Write down the name of six steps of taping on a level ground. 6 Points
Licvog, *% ) Ay ¥erSwn ) Ruedsiowy  mafeq HeRC \eagis,
fecoraing 4ty  (ClO(ing diSYEnte gt
C’) N
6 "Explain in your own language what do you mean by the correction of taping due to “incorrect length of

tape™. 2 Points

TE leagh OF YEPC BN WO been cns@ed by Joutserd,
x Yope  lendin o haue been QGON

L
-~

/’

7. Tape was used to survey a closed polygon ABCDE. To get the internal angle at B, a small triangle was
constructed using the direction of lines BA and BC. This small triangle was named A'BC’. The
measured sides were BA’ =10 ft, BC'’=10 ft and A'C’ =15 ft. Calculate the internal angle at station B.
Use Cosine rule.

5 Points
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PRAIRIE VIEW A&M UNINERSITY
Department of Civil & Environmental Engineering Fall 2021
QuiZz-2
CVEG 2102 (SURVEYING AND GEOSPATIAL CONCEPTS)
Full Points-20 Time -20 Minutes

l 070 Banks Class Roster Number (L

1. What is the difference between geodetlc survey? 2 Points
Tre ddlecerce etueen \pigdn o sdathe suruey 15 Mgk
Y Jn.\@t of \ord while P oMeer
¢ vore cdliyersL.

2. Which country i the wo troduced surveying for the first time? 1 Point

/
Caup™ "\
/r ‘What is the standard length of a chain used for “Chain surveying” we use in our laboraiory? 2 Points
\

Tre sterdard \en%\—\n i \O0f4—

A" What do you mean by “Chainage” and “Offset” 2 Points
Oneineag is P \OO ppdireen poat A arch 8
Wale GFEset s
Qr\gk ?D\'f\‘\‘ Q.
5, Writ¢ down the name of six steps of taping /fﬁ a level ground. 6 Points

f-m,o_\\r%‘suweu\\m clo-‘rpf collect, farape

6. Explain in your own language what do'you mean by the correction of taping due to “incorrect length of
tape”. 2 Points

Wrat T weon \90-\ he reefun £ dapirg doe Yo “incorrect
lero¥n of tope” 1 Hre caleulpyiun of Your on dopira with

e toW cp\\ec*e& dere andl ve calcblerieg it ard krownng
P, diflerence lcedeen T oo,

7. Tape was used to survey a closed polygon ABCDE.| To get the internal angie at B, a small triangle was
constructed using the direction of lines BA and BC. This small triangle was named A’BC’. The
measured sides were BA’ =10 ft, BC'=10 ft and A'C’ =15 ft. Calculate the internal angle at station B.
Use Cosine rule.

= QBL + SCZ' n- 2“%‘ BC' UﬁB 5 Points
5% = 105 107 = 2(0)+ 10« CosD

YA e R d L R e XM COSTS(? () et
225= 10 -10- s B [g(r;g:. (LS g//

“Q 1D ccns S 2 R P




SURVEYING AND GEOSPATIAL CONCEPTS
FALL 2021

Title of Assignment: Quiz 3

TOPICS COVERED IN QUIZ 3

1. Angles, Azimuth and Bearing

2. Total Station instrument

3. Calculation of internal angles for Azimuth/bearing
4. Calculation of Azimuth from angles
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PRAIRIE VIEW A&M UNINERSITY
Department of Civil & Environmental Engineering
Instructor: Dr. A.M.Choudhury
Email: amchoudhury @pvamu_edu

Fall 2021
QuiZz-3
CVEG 2101 (SURVEYING AND GEOSPATIAL CONCEPTS) \ﬁ/
TOPIC: ANGLES, AZIMUTH AND BEARINGS
Full Points-20 Time -30 Minutes
P 2

Name VAOvi s \-\D\V‘\'Qe_ \d Class Roster Number

1. What is the relationship of a forward and back azimuth? o 2 '
oo, otmurn of o e fpvatrol GTwnu b VAL /

TC Sum s > BU0Y dhen towovol Grama B 1S wack az - 880
2. Convert the following two bearing to Azimuth: 3

S38°42'547F._S45°06'02"W L

A= D - Beovang /

N W
- 130 + 45 BU’ 07
=330 - HEUQY sy 2 +4

IR R |z3a 0

3. Azimuth of two lines AB and BC are given as 43°00'36". 141°25'34" calculate the angle B.
e ' 5
) oa=y 5 OI et

® = sty g
.

A Q. ¢B-fore-® v S
— (R0 +d3°0 B — 1T eF s ZARIT S 7

B = ot Bearvny

4. Calculate the measure of each internal angle of a regular hexagon. 5
'—__-_—— —_
(N-7Hx 30 IRASEINRTRS g :
LO / o
(‘(\ ‘-\_93 <1320 /
4x 10 = 170
5. Write the comparison of Azimuth and Bearing . 5

: - Ledoeth Ve
—wonole  cvele Yeowivg ff\: S i;j._q o°

RN AT Q:.QM o - &OD“
Ancle daen  Pom on\ﬂ’fru& NV B _Avo\e Cown e oo Fom Noia o Sodi
o - —as Letker 3 ¥ vaes
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PRAIRIE VIEW A&M UNINERSITY
Department of Civil & Environmental Engineering
Instructor: Dr. A.M.Choudhury
Email; amchoudhury @pvamu.edu

Fall 2021
Quiz-3
CVEG 2101 (SURVEYING AND GEOSPATIAL CONCEPTS) /S il
TOPIC: ANGLES, AZIMUTH AND BEARINGS \ y
Full Points-20 Time -30 Minutes ?o
Name_ N OGh Sm ith I, Class Roster Number 4
1. What is the relationship of a forward and back azimug‘? , : 2
Line difection Corvard ~ Forwar! 4 2imdh
ine Aifetion feersed= baclke qzimuh
2. Convert the followmg two bearing to Azimuth: 3 NE 2 40> O
§38°42'54"F.S45°06'02"W §€ = 180 -
190 ~ cyoqr sa'l o+ s4s? pg! pa’l /2-7 sz A1
~ 1223 = Mz k0

- [Tl or 142} — : i

3, Azimuth of two lines AB and BC are given as 4302?'36"- 141925 34" calculate the angle B.
3

"%Xﬂ 190 + 43000 36" ~17 2750 a5
A (& _
- 721% s’ 200" )or 11543

4. Calculate the measure of each internal angle of a regular hexagon. 5 il
n- 2xif?

-6 2 xifp i

— £ i

— /’

»
5. Write the comparison of Azimuth and Bearing - o 5
Uenf |‘ﬂj - 40 r {/

b2 imath — uf T0 360 e
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PRAIRIE VIEW A&M UNINERSITY

Department of Civil & Environmental Engineering
Instructor: Dr. A.M.Choudhury

Email: amchoudhury @pvamu.edu

Fall 2021
Quiz-3
CVEG 2101 (SURVEYING AND GEOSPATIAL CONCEPTS) &
TOPIC: ANGLES, AZIMUTH AND BEARINGS
Full Points-20 Time -30 Minutes
Name A¢.318 Mang oo Class Roster Number_

I~

1. What is the relationship of a forward and back azimuth?

Oy 2dds . . %
3 Wg of Subtracking 120 degrees \(
2. Convert the following iwo bearing to Azimuth: /

S38°42'54"F S45°06'02"W
190 - (s2¢°WY sa'E) — Mg (UL /\ =
3 S /' ¥

190 = (545 %4707 W) =

Lin]

3. Azimuth of two fines AB and BC are given as 3000" 36". 141°25°34”_Calculate the angle B.

3
B
. y B AB - (B
\\,\\0 ‘;‘7\3'”\‘\ AR H?)n Do‘ gbﬂ _ \‘HHG?—C._;’%HI’ i
E’ e - <] |
o “10VvV 44’ g
W on s S D\ 24" 5
4. Calculate the measure of each internal angle of a regular hexagon. 5
(n-2) %140
@ S-71 %0 (‘)
PhHER0 ; / :
5. Write the comparison of Azimuth and Bearing . 5
Beavwy 5 F
4 oM O0-90 regrees ()
o / >
Wyta _ ,-
¢ foom O — 30 deg rees //
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SURVEYING AND GEOSPATIAL CONCEPTS
FALL 2021

HOMEWORK 1

TOPICS COVERED IN HOMEWORK 1

Levelling concepts
Differential levelling
Reciprocal levelling
Profile levelling

Stadia intercept

Three wire stadia reading
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Homework 1

- O
Surveying and Geospatial Concepts O\\I)
CVEG 2102 /(/\)
DUE OCT 11™, 2021 ON PAPER \
FINISHED OCT 10™, 2021 |
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v 10/11/2021 Copy of Lab report 1 - Google Docs

Prairie View A&M University
College of Engineering

Department of Civil & Environmental Engineering

:% 0 s
CVEG 2102: Surveying and Geospatial 4 g,

//\\./
Submitted by: Jacorian Lovall /
Submitted to: Dr. Abdul Choudhury

Date Assigned: October 4, 2021

Submitted on: October 11, 2021

Homework #1 Problems: 5-14, 5-17, 5-23, 5-25, 5-28
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SURVEYING AND GEOSPATIAL CONCEPTS
FALL 2021

HOMEWORK 2

TOPICS COVERED IN HOMEWORK 2

1. Azimuth and bearing
2. Various types of meridian
3. Magnetic declination
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SURVEYING AND GEOSPATIAL CONCEPTS
FALL 2021

HOMEWORK 3

TOPICS COVERED IN HOMEWORK 3

1. Horizontal circular curve

2. Degree of a circular curve

3. Fixing the stationing of various points

4. Field practice of plotting a circular curve
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SURVEYING AND GEOSPATIAL CONCEPTS
FALL 2021

LABORATORY REPORT #1
TOPICS COVERED IN LABORATORY EXPERIMENT #1

EXPERIMENT #1
Plotting of plan of Old chemical engineering building by tape surveying

Experiment 1 was used to plot the plan of Old chemical engineering
department by tape surveying. Closed polygon was formed covering the
building and chainage and offset was measured.
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Course Name:

CVEG 2102 PO2 Surveying and Geospatial Concepts E‘L : -
LABORATORY REPORT #1: B Y ; " G f;D
Plotting the Plan of the Old Chemical Engineering Building by Tape Surveyitig \
Submitted by Group 2:
Denia Leroy, Marshall Johnson, Antonio Little, and Markus Hartfield
Submitted On: October 4, 202!

Submitted to: Dr. Abdul M. Choudhury

Abstract



The purpose of this experiment was to plot the plan of the old chemical engineering
building by measuring the distance between four points using tape measures. The experiment was
conducted by using a 100 ft surveyor tape, used to measure the distance between the ranging
poles. Also a 30 ft measuring tape was used to measure the offset of the building, 10 ft markers,
and landmarks.The experiment resulted in studtints Evemg able to draw a plan of a building using

W

/ ;data from tape surveying.

/i@ \\:a“w/
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Introduction



Surveying is the technique used to have an understanding of how each landmark and
measurements should be taken. For this lab we were instructed to measure different angles around a
building, starting from one comer of the building to the other 3 landmarks back to the starting point. Each
landmark was measured with a 100ft measurement tape and also a 30ft measurement tape. During each

measurement every data was being recorded. /

Test Objective
The test objective of this experiment is to obtain measurements of the old chemical engineering building

using tape surveying while also identifying possible human errors and inaccurate measurements.

Equipment and Apparatus



e

Field notebook

30 ft tape measure

100 ft surveyor tape
Four ranging poles Thss

Materials and Test Conditions
Several p2ople involved to complete experiment

Sunny weather
Tape measure
Ranging poles

T\yo dimensional positions of points
Step by Step Description and Experimental Safety Issue

Plant ranging poles around the building so that the previous ranging pole is within line of
sight.

Starting pole labeled A, second pole is B, third pele is C, and fourth pole is D.

100 ft surveyor tape is used to measure the distance chainage.

Offsets from the surveyor tape are measured with the 30 ft tape measure.

Measurements are written down in the field notebook according to instructions laid out
by the instructor.

In order to measure the angle between the lines of sights, a measurement of 10 ft is taken
from the pole in the two directions and a third measurement from 10 ft on one line of
sight to 10 ft on the other line of sight is taken.

Data Analysis Methods and Models



In order to find the angle at each marker, we need to use the Law of Cosines

c=+/a® + b* — 2ahbcos(y)
Solving for the angle v

= cos T B
Y = Zab

In order to write the angle in proper format, we must use this conversion:
1° =60’

1°=60"
Suitable Statistical Analysis Tools

For this experiment, there was no need for any statistical analysis tools, a calculator was used to

obtain all data.



Test Results and Analysis

The following figure provides an overview of the scope of the experiment.

128’ 10"% ¢ 1

el

107107

AN
/ The following four tables contain the measurements obtained from the tape survey. The

measurements for the comers of the building have been labeled, and the unlabeled measurements

are of various landmarks such as trees, poles and lampposts.



Table 1: Measurement fromAto B

Line AB starts

11" 34’
51I 4" 6'
94’ 13'2"

AB Ends: 107' 1"

Table 2: Measurement from B to C

Line BC starts |
15 42' 2"
30 28' 8"
74.9' 12' 9"

BC Ends: 123' 10"

%




Table 3: Measurement from C to D

Line CD starts

54' 16'1"
66' 13'1"
95'3" 22

CD Ends: 134' 10"

Table 4: Measurement from D to A

Line DA starts
[29'6" 11'3"
61" 4 11' 10"
91' 8" L |
101" 12' 9"

DA Ends: 137' 1"




Measurements obtained from each Marker

Theory: Using the measurements from above we have the main points necessary to draw an
outline of the building structure. In order to draw the perimeter of the building we had to find the
angle at each pole from point A through D. The following 4 figures show the measurement

obtained at each of the points.

Toward B Toward A

10 162"

10 10

A - iD B Toward C
10 L
Toward D Toward C
135"
1w
c Tovened B A
10

10

10



Discussion, Synthesis and Interpretation of the Results and Findings

The purpose of this experiment is to plot a two-dimension plan for the old chemical engineering
building by measuring the distance between the ranging poles via tape measuring. As we saw
from the data in the previous section, we have four markers A, B, C and D. To measure the angle
between the lines we use the law of cosines, in which we have three known distances and one
unknown angle to be measured. So, if we have three lines, we can easily derive the unknown
angle and also convert it to the proper format with minutes and seconds.

.19 = 60"
1= 60"

To measure the angle at marker A, we take a measure of 10’ in two directions from pole A and a
third measurement from the 10’ on one line of sight and 10’ from the other line of sight. The
distance between the two 10° measurements at marker A is 10°. By using the law of cosines, we
calculate the angle at A to be 60° or 60 0’0",

We repeat this process at markers B, C, and D.

The distance between the 10’ measurements at marker B is 16.2°. By using the law of cosines,
we calculate the angle at B to be 108.19° or 108° 0°0”.

The distance between the 10’ measurements at marker C is 13°5”. By using the law of cosines,
we calculate the angle at B to be 84.91° or 84 12°36”.

The distance between the 10° measurements at marker D is 12°7”. By using the law of cosines,
we calculate the angle at B to be 78.84° or 78° 33’

The sum of angle of four marker for a close fow—side% is
LA+ B+ £C+ £D=60°+108.19° + 84.91° + 78.84% 331.94°
This value is the interior angle of the measured quadrilateral surrounding the chemical
engineering building and was found using simple trigonometry and without the use of any
statistical analysis lool.

% Error = (Measured Angle — Actual Angle)) Measured Angle 100
=(331.94 — 360) /331.94 * 100 = 8.4%

Summary- Conclusion and Recommendations

1"



The purpose of land surveying is to allow people to understand the boundaries of the land. A
survey is performed in order to locate, describe and map the monuments boundaries and corners
of a parcel of the land. In this experiment we used the taping method to measure the distance
between four markers and then calculated to find the angle at each marker. The distance between
markers is measured by 100 ft tape and the perpendicular offset from the tape with the 30 ft tape.
The angle measured tells us the accuracy of the marker point placements to the building also

while calculating percent error that is due to human error.

It is recommended that we should use more accurate equipment to measure distance between two
points and for this purpose we would have to use the advanced leveling instrument. The error can
be minimized by using mathematical techniques. The most accurate instrument used today while
surveying is called the GPS. We can also improve the results by minimizing the human error
occurring during the measurements, in our experiment we had a lot of us measuring so the
reading may not have been accurate. Lastly, recording our data using the field notebook would

have been recommended..
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Abstract
The purpose of this experiment was to plot the plan of the old chemical engineering
building by measuring the distance between four points using tape measures. The experiment was
conducted by using a 100 ft surveyor tape, used to measure the distance between the ranging
poles. Also a 30 & measuring tape was used to measure the offset of the building, 10 ft markers,
and landmarks. The experiment resulted in students being able to draw a plan of a building using

data from tape surveying.



Table of Contents

F X T O PP 2
IDEEOUCHIOM. . ceeee et e et e e e cee s e et e e e e sen e e s et e s sastana snann e snennrnrnnseneas 4
st OOV, oo vereen ettt cirn et et na st s e meen v rnse s rsr e raessrrnetntnrn s earnanneenad 4
Equipment and ApPparatus. ..............ooiiiiirii i e 5
MaEETIAlS. ... e et e e e e e e ae e aea e e e et e e 5
Step by Step Description and Experimental Safety Issue.........cc.coiveeeniiiiiiniiinininnninnans 5
Data Analysis Methods and Models (EqQuations)..........cccoviiiiiiiriciieriiieieraiararereresrsansad 6
Suitable Statistical Analysis ToOIS............oii e e 6
Test Results and ANALYSIS. ... cvvveiericrrnercrrrrrraetrasnrrrsaresrrersnarasernssrannstsanrensrensnres 7-10
Discussion, Synthesis and Interpretation of the Results and Findings.............ccoconeiinennnnin, 11
Summary- Conclusion and Recommendations. ..........ccooeviiiiiiiiiinnrnniis e 13
REfEIBICES . . ..ottt e e 14
APPEIAICES . .ottt ettt ve e e et e e e ann s 14



introduction
Surveying is the technique used to have an understanding of how each landmark and
measurements should be taken. For this lab we were instructed to measure different angles around a
building, starting from one corner of the building to the other 3 lan, back terthe starting point. Each
landmark was measured with a 1008 messurement mpg\am .soﬁ' mcasurement tape. During cach

/ _~ measurement every data was being recorded.
Test Objective

The test objective of this experiment is to obtain measurements of the old chemical engineering building

using tape surveying while also identifying possible human errors and inaccurate measurements.



S p

Equipment and Apparatus

Field notebook
30 ft tape measure
100 ft surveyor tape
Four ranging poles .

Materials and Test Conditions
Several people involved to complete experiment
Sunny weather
Tape measure
Ranging poles

Two dimensional positions of points

Step by Step Description and Experimental Safety Issue

Plant ranging poles around the building so that the previous ranging pole is within line of
sight.

Starting pole labeled A, second pole is B, third pole is C, and fourth pole is D.

100 ft surveyor tape is used to measure the distance chainage.

Offsets from the surveyor tape are measured with the 30 ft tape measure.

Measurements are written down in the field notebook according to instructions laid out
by the instructor.

In order to measure the angle between the lines of sights, a measurement of 10 ft is taken
from the pole in the two directions and a third measurement from 10 ft on one line of
sight to 10 ft on the other line of sight is taken.

-



Data Analysis Metheds and Models

In order to find the angle at each marker, we need to use the Law of Cosines

c=+/a? + b? — 2abcos(y)
Solving for the angle y

_ —1f at+b=
Y = cos ( m )

In order to write the angle in proper format, we must use this conversion:
1° =60

ln - mu
Suitable Statistical Analysis Tools

For this experiment, there was no need for any statistical analysis tools, a calculator was used to

obtain all data.






Test Results and Analysis

The following figure provides an overview of the scope of the experiment.

128 107

following four tableg contain the measurements obtained from the tape survey. The
measurements for the of the building have been labeled, and the unlabeled measurements
are of various landmaf'ks such as trees, poles and lampposts. }
’ ﬁ(\/f?\\ -

= 7



Table 1: Measurement from A to B

Line AB starts

11 34
51'4" 6'

04’ 13'2"

AB Ends: 107' 1"

Table 2: Measurement from B to C

Line BC starts

15 42' 2"
30" 28' 8"
74.9' 12' 9"
BC Ends: 123' 10"




Table 3: Measurement from C to D

Line CD starts

St 160

66' 131"

953" 22

CD Ends: 134' 10" |
Table 4: Measurement from D to A

Line DA starts

29' 6" 11'3"

Te1 a" 11' 10"

91' 8" 711"

101’ 12'9"

DA Ends: 137' 1" i

=



Measurements obtained from each Marker

Theory: Using the measurements from above we have the main points necessary to draw an
outline of the building structure. In order to draw the perimeter of the building we had to find the

angle at each pole from peint A through D. The following 4 figures show the measurement

obtained at each of the points.
Toward B Lk
"
10 162
w L
A - iD B Toward C
10 L
Toward D L >
15" 127
"o w0
c T 18 o Toward A
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Discussion, Synthesis and Interpretation of the Results and Findings

The purpose of this experiment is to plot a two-dimension plan for the old chemical engineering
building by measuring the distance between the ranging poles via tape measuring. As we saw
from the data in the previous section, we have four markers A, B, C and D. To measure the angle
between the lines we use the law of cosines, in which we have three known distances and one
unknown angle to be measured. So, if we have three lines, we can easily derive the unknown
angle and also convert it to the proper format with minutes and seconds.

.1°=60"

1" = 60"

To measure the angle at marker A, we take a measure of 10” in two directions from pole A and a
third measurement from the 10° on ong line of sight and 10’ from the other line of sight. The
distance between the two 10 measurements at marker A is 10°. By using the law of cosines, we
calculate the angle at A to be 60° or 60 0°0”.

‘We repeat this process at markers B, C, and D.

The distance between the 10° measurements at marker B is 16.2’. By using the law of cosines,
we calculate the angle at B to be 108.19° or 108° 0°0™.

The distance between the 10 measurements at marker C is 13°5”. By using the law of cosines,
we calculate the angle at B to be 84.91° or 84 12°36".

The distance betwecn the 10° measurements at marker D is 12"7”. By using the law of cosines,
we calculate the angle at B to be 78.84° or 78° 33".

The sum of angle of four marker for a close four-sided polygon is
LA+ LB+ 4C + £D=60° + 108.19° + 84.91° + 78.84° = 331.94°
This value is the interior angle of the measured quadrilateral surrounding the chemical

engineering building and was found using simple trigonometry and without the use of any

statistical analysis tool.
% Error = (Measured Angle — Actual Angle)/ Measured Angle » 100
=(331.94 — 360} /331.94 = 100 = §.4% }

/")/

1



Summary- Conclusion and Recommendations

The purpose of land surveying is to allow people to understand the boundaries of the land. A
survey is performed in order to locate, describe and map the monuments boundaries and comers
of a parcel of the land. In this experiment we used the taping method to measure the distance
between four markers and then calculated to find the angle at each marker. The distance between
markers is measured by 100 f tape and the perpendicular offset from the tape with the 30 ft tape.
The angle measured tells us the accuracy of the marker point placements to the building also

while calculating percent error that is due to human error.

It is recommended that we should use more accurate equipment to measure distance between two
points and for this purpose we would have to use the advanced leveling instrument. The error can
be minimized by using mathematical techniques. The most accurate instrument used today while
surveying is called the GPS. We can also improve the results by minimizing the human error
occurring during the measurements, in our experiment we had a lot of us measuring so the
reading may not have been accurate. Lastly, recording our data using the field notebook would

have been recommended..
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Abstract

The purposerof the experiment was to plot the plan of the old chemical engineering building by
) ’(W ¢ egsuring the distance between four points of the building via tape measuring.
W, ¥ a)
¢ * The experiment was conducted by using 100ft and 30ft-tape measures. The 100 ft surveyor tape
A was used to measure the distance between the petes A, B, C and D which were placed around the
building. The 10ft was used tio measure the offset of the building markers.

\ri

795 / / The results were used to find and draw a plot of the building |

M\
oY

“i\%\ Lining in — shortest distance between two points is a straight line. Straight line.2. Applying
tension — rear chain is anchor and head Applying tension — rear chain is anchor and head chain
X applies required tension. Chain applies required tension.3.Plumbing — horizontal distance
requires tape to be Plumbing — horizontal distance requires tapa to be
horizontal.horizontal.4.Marking tape lengths — each application of the tape Marking tape lengths
— each application of the tape requires marking using chaining pins to obtain total requires
marking using chaining pins {o obtain total length.length.5.Reading the tape — the graduated
tape must be read Reading the tape - the graduated tape must be read
‘ correctly correctly.8.Recording the distance — the total length must be Recording the distance —
the total iength must be reported and recorded correctly.

{2 Introduction

|Surveying: is the technique and science of determining the three-dimensional positions of points

\ ‘\and the distances and angles between them. There are various ways lo take measurements in
surveying and one of these methods Is chaining which is taking the linear measurements of the
lprizontal distance between two or more fixed points. Old surveys were often measured using a

rveyor's surveys were often measured using a Surveyors Chain. These were literally chains

rmade up of 100 Chain. These were literally chains made up of 100 links. Each Chain was 66
feet long. Each link was links. Each Chain was 66 feet long. Each link was 0.666 of a 0.666 of

foot.

Taping: applying the known length of a graduated: applying the known length of a graduated
tape directly to a line several times. Tape directly to a line several times

Test Objective

The objective of this experiment is to plot the old chemical engineering building plan using two
dimensional measurements obtained from tape surveymg and ldentlfymg{naccuracles of human
Imeasuring error.






Data Analysis Methods and Models (Equations)

In order to find the angle at each marker, we need to use the Law of Cosines

=y a? + b? — 2ab cos (¥)
Manipulating the formula to solve for the angle y gives us
y=cos~'(a? + b’ — ¢’/ 2ab)

In order to write the angle in the proper format, we need to convert the numbers after the decimal
point to minutes and seconds. The conversion is simple as

1°=60"
And
1 f=60ll

From the equations above, we can derive all we need from the measurements obtained.

Test Results and Analysis

The following four tables contain the measurements obtained from the tape survey. The
measurements for the corners of the building have been labeled, and the unlabeled measurements
are of various landmarks such as trees or poles.

7
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The purpose of this experiment is to plot a two-dimension plan for the old chemical
engineering building by measuring the distance between the ranging poles via tape measuring,
As we seen from the data in the previous section, we have four markers A, B, C and D. To
measure the angle between the lines we use the law of cosines, in which we have three known
distances and one unknown angle to be measured. So, if we have three lines, we can easily derive
the unknown angle and also convert it to the proper format within minutes and seconds.

1°=60'
1=60"

To measure the angle at marker A, we take a measure of 10" in two directions from pole
A and a third measurement from the 10" on one line of sight and 10’ from the other line
of sight. The distance between the two 10' measurements at marker A is 13' 6”. By
using the law of cosines, we calculate the angle at A 85.69

We repeat this process at markers B, C, and D.

The distance between the 10’ measurements at marker B is 15'4™. By using the law of
cosines, we calculate the angle at B to be 100.71".°°

The distance between the 10’ measurements at marker C is 14'9". By using the law of
cosines, we calculate the angle at C to be 96.32.°°

The distance between the 10' measurements at marker D is 8'9". By using the law of
cosines, we calculate the angle at C to be 52.85.

The sum of angle of four marker for a close four-sided polygon is.335.57
This value is the interior angle of the measured quadrilateral surrounding the chemical

engineering building and was found using simple trigonometry and without the use of any
statistical analysis tool. ( A

I
I
/. \
ﬁ" A2 4)

n a
\ D \t 7t W
W g&v Ve
#‘B+C+D= 85.69+100.71-+96.32+52.85=335.57

%Error= (Measured-Actual/ Measured) *100
\ \ {335.57-360/335.57) *100=-7.28%

-
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Summary and conclusion

The purpose of surveying is to find the elevation or depression of the land from the surface.
Different techniques are used to measure the distances such as pacing, taping, chain or GPS
system. In our experiment we choose the taping method to measure the distance between the four
markers and then using trigonometry to find the angle at each marker. We learned that measuring
distances and angles with aping is a less accurate method and does not give satisfying results.
The most accurate instrument used nowadays for measuring distances is the GPS. We can also
improve results by minimizing the human error that occurs during the measurements and It being
recorded in the field book.
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EXPERIMENT #2
TO FIND THE ELEVATION OF OLD CHEMICAL ENGINEERING
BUILDING BY DIFFERENTIAL LEVELLING

Experiment 2 was used find the elevation of Chemical Engineering
department building by using levelling instrument. The floor f civil
engineering building was used as Benchmark and four turning points
were used to close the loop.
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Abstract
The purpose of 1ab 2 is to use a surveying machine in order to determine the elevation of

the Collins Building at Prairie View A&M University. The process of finding the following is by
using the method of differential leveling. To conduct this experiment, we used the DL-502
Electronic Digital Level machm:-.,l’nor to starting the actual calculations, what is asked of us is
to draw a sketch with the relevant station points. Acquiring this information, we can then use the
distances of the backside, frontside, and initial elevation in order to calculate the misclosure,
adjusted elevation, and the correction of the Collins Building.

Introduction
The technique of levelling has been around for over 100 years. The first mention of

levelling in the historical documents according to Celebrating?00years.noaa.gov was in 1854,
but they also mentioned that the first research conducted using the spirit levels was in 1857 for
the New York Bay and the Hudson River. The purpose of levelling is in order to find the
elevation of points you and your team have established. What benefits engineers as a result of
using this technique is that they can acquire a precise contour map of the land and sea surface
according to civiljungle.com. For the following lab, instead of coming up with a contour map of
the sea level or land we will level the distances of different datums of the Collins Building and
from there we will calculate the elevation using the differential levelling method.
Test Objectives

1. Draw a skeich with relevant station points

2. Calculate the misclosure

3. Calculate correction

4. Adjust elevation



Description of Equipment and Apparatus

1.

2.

Field Notebook
“DL-~502 Electronic Digital Leveling Machine

One Button Triggers Measurement and Data Storage
0.6mm/0.8mm Height Accuracy

Advanced RAB Code Technology

Pre-installed Measurement Programs

Height Difference Measurement

Inverse Staff Reading for Ceiling Height

Internal Memory,,

Numbers 2-9 were taken from Topcon.cojp

Material and Test Conditions

1.

2.

4.

The DL-502 Electronic Digital Leveling machine
Height Difference Measurement staff
The DL-502 electronic digital leveling machine had trouble focusing and giving a clear

sight of the height difference measurement staff.

The weather was hot

Step by step description and Experimental safety issue

L.

2.

Place a student with the height difference measurement staff at the B.S station established

Assemble the DL-502 Electronic Digital Leveling machine



3. Plant the device into the ground vsing the metal planks at the bottom of each leg and
make sure it is firmly in place
4. Calibrate the device so that at every sight reference at which you turn the device the ball
in the caliber is in the middle
5. Make sure when looking through the device to check the height at which the elevation is,
the lens is focused on the item, and you have a clear sight of the accurate measurement
6. The first elevation should be labeled as 100 ft
7. Have one student take note of each B.S and F.S of each establish point where a distance
was measured
The lab went smoothly, and no safety precautions were needed.
Data Analysis Methods and Models
In order to find out the elevation we had top first calculate:
® Back sight + elevation = Height of instrument
o Height of instrument - Foresight = E]gvation
o _Backsight - Foresight = Misclosure :
> —THisclosare / Feations = Eor Setup
@ |error setp| * station# = Correction
® Correction + elevation = Adjusted elevation
No conversion where needed during the lab.
Suitable Statistical Analysis Tools
For this test there was no need for statistical analysis tools because all data could be calculated

with simply a calcutator.



Test Resulis and Analysis

Mr{.t/ﬁ
jc ﬂLOl
£
P o
BM
X
.h ot kR
:gﬂ)-‘ il
TPz
Table Bench Mark Elevation
Sctap # Points B.S (I H.1 F.S (it} |Elevation (i} |Correction | Adj Elevation
Bm 3.52 103.52 100 100
I TPI 561 104.13 5.3 o822 0.02 98.24
2 X 4.19 103.72 4.6 99 53 0.04 99 57
3 P2 3.7% 99.94 0.06 100
v
Total 13.62 13.68

Mislcosure | -0.06

Error sclup




Page Check
To double check our calculations, the following equation can be used to check:
First Elevation + BackSight - Foresight = Last Elevation

Last Elevation = 99.94 ;

=100+ 13.62-13.68=99.94 7

99.94 =99.94 ¢

Discussion, Synthesis, and Interpretations of the Results and Findings

The purpose of this lab was to determine the elevation of the Collins building using
surveying tools that witl atlow them to be precise. We took measurements at different locations
on the elevation field of the Collins Building. After we found the Backsight(s) and Foresight(s),
and the initial elevations, we then used the calculation methods to find the values we needed. The
calculations can be found below:

To find H.I. of BM, we calculated BM(B.S.)+ BM(Elevation)
3.52+100=103.52
BM(H.I) = 103.52

To find Elevation of TP1, we calculated BM(H.1)- TP1(F.S.)
103.52-53=98.22
TP1 Elevation = 98.22

To find H.I. of TP1, we calculated TP1(B.S.)+ TP1(Elevation)
5.91+9822 = 104.13
TPI(H.L) = 104.13

To find Elevation of X, we calculated TP1(ELL)- X(ES.)
104.13 - 4.6 =99.53
X Elevation = 99.53



To find H.L of X, we calculated X(B.S.)+ X(Elevation)
419+9953=103.72
XHIL)=103.72

To find Elevation of TP2, we calculated X(H.L)- TP2(F.S.)
103.72-3.78 =99.94
TP2 Elevation = 99.94
After finding all of our calculations, we found the totals of the Backsight(s), and Foresight(s) and
found the total Misclosure.
Total B.S. =3.52+ 591 +4.19 = 13.62
Total FS. =53 +4.6+3.78=13.68
Misclosure = Backsight - Foresight
13.62 - 13.68 =-0.06
We divided the total Misclosure by the number of stations to find the total Error Setup value,
Misclosure / # of Stations = Error Setup
-0.06/3=-0.02
Next we took the absolute value of the Error Setup, and multiplied it by the station number for
each position.
|[Error Setup| * Station # = Correction
TP1 = -0.02} * 1 = 0.02
X=|-0.02|*2=0.04

TP2 = |-0.02] * 3 =0.06



And to find our adjusted Elevations, we calculated the sum of the Correction and the initial
elevations for each position.
TP1=9822+0.02=98.24
X =9953+0.04=99.57
TP2=99.94+0.06 =100
Adjusted elevation-initial elevation= 100-100 =0
With all of our total calculated elevation values, we could now formulate a precise contour map

of the Collins Building.

Summary - Conclusion and Recommendations

The main purpose of this experiment was to determine the elevation of the land on
Prairie View by plotting 4 points and measuring the distance between them. For this experiment
we used an electronic digital leveling machine and the measurement staff. The use of these
pieces of equipment was 1o help find the distance between each marked point. By using the
equations we were able to find elevation, misclosure, height of instrument, and the differential
etror. In doing so we concluded that the ground on Prairie View was almost leveled to 100 ft
above sea level. Our reasoning was that because the misclosure was minor, .06 ft, the elevation
didn’t fluctuate drastically staying mostly leveled.

After conducting the lab and finishing calculating the results, it is recommended that
there be more data points so the results are more accurate. Due to a time crunch because of a
malfunctioning of the electronic digital leveling machine this couldn't be done. The purpose for
this correction is to obtain a more accurate elevation by increasing the plotted points on total

land area.
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Abstract

The purpose of this experiment was to determine the differences in elevation between points.

The experiment was conducted by using a telescope, to collect front side and backside readings.
The telescope was used to see the readings on the leveling rod and record data.

The significant results of this experiment is that students were able to use a telescope properly to
calculate the difference in elevatiop at specific points.

N L v et Und
P i,/ M Y l ) A
d

Introduction

Differential leveling is the process of finding the difference in elevation between two or more
points. When the two points are within the sight limits of the instrument, two readings are taken.
The difference in rod readings represents the difference in elevation between the two points.
When one or more of the points are beyond the range of the instrument turning points are used.

Test Objective

The objective of this lab was to find the elevation of a point by differential leveling.



—
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Equipment and Apparatus

"

Fe

y
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[

Field Notebook
Pen/Pencil
Telescope

Tripod

Stadia Rod
Leveling Instrument

Materials and test conditions

Tripod
Telescope ot
Level rod

Sunny Weather

4 people needed to complete the experiment

Experimental Safety

Everyone had closed toes, no heel, and no holed soled shoes
All hair and dangling jewelry tied back and secured
Everyone is wearing long pants and not shorts or SW



W

=y

Experimental Procedures

An instrument is set up approximately halfway between BM Rock and point X.

. After leveling the instrument, a plus sight taken on a rod held on the BM gives a reading

A plus sight, and also termed backsight (BS), is the reading on a rod held on a point of
known or assumed elevation.

This reading is used to compute the height of instrument (HI), defined as the vertical
distance from datum to the instrument line of sight.

If the telescope is then turned to bring into view a rod held on point X, a minus sight
(-S), also called foresight (FS), is obtained.

Repeat steps till you get back to the BM

Check for misclosures, page check, and other errors.

Data Analysis Methods and Models (Equations)

Loop Misclosure = Initial elevation - final elevation
Page check = Ist Elevation +B.S.-F.S.
Elevation = H.L - F.S.

H.I. =Elevation + B.S. ;

e
Correction=Misclosure/ Number of points

Adjusted Elevation= Original Elevation - Correction



Test Results and Analysis

In the table below you will see the measurements obtained from the differential leveling.
Underneath the table, you will find the calculation made to find the correction to the elevation

and the page check.
Points B.S HI F.S Elevation | Correction | Adj.
(G) ) Elevation
BM 3.52 103.52 100 0 100
TP1 5.91 104.13 53 98.22 -.015 98.205
X 4.19 103.72 4.6 99.53 -0.3 99.5
\T‘ n | TP2 . 3.78 99.94 .06 99.88
U 0
S ——— )
/ // sclos r'e:?;L 3 o (\ 1 A \ =3 ‘ ‘ 7
A [ ¢ 2
z/ 100 - 99.94 =0.06 : : .
Correction
0.06/4 = .015
Page ch@ .
<

/
N

100/+ 13.68 = 113.62[;' 13.68=99.94

.

/



Sketch of leveling




Summary and conclusion

The purpose of the experiment was to find the elevation of the S.R. Collins building by the
process of differential leveling. The equipment we used to find the distance lengths was a transit
level tripod. A transit level tripod is an optical instrument, or a telescope, complete with 2
built-in spirit level that is mounted on a tripod. The experiment was conducted by assuming first
the elevation of BM (Wilson Building) at 1001t

The distance between each point is about | to 2 ft around the Wilson building and the S.R.
Collins building. Afiter, We determined the data points at each point and distance and then used
those points to determine the elevation of the S.R, Collins building. After we found out the
calculated elevation we looked up the actual elevation between the points. Using both calculated
and actual we found the elevation errors between the elevations. After we found the errors we
then used those to calculate the adjusted elevations.

e

-5

/



BELOW AVERAGE



Prairie View A&M University
College of Engineering

Department of Civil & Environmental Engineering

CVEG 2102: Survey and Geospatial

Lab report 2: Differential Leveling /;%

Submitted by: \
Denia Leroy Mo Horfie\d
Marshall Johnson A v¥onip Latte
Due date: 11/01/2021

Submitted to: Dr. Abdul Choudhury



Table of Contents

PN -] T O URUSURUURTL .. SRS 3
1370 (o8 L1 T2 T ) | D TP PO P PO PPN
Tt ObJECtIVE. .. ittt ieri s st e e r et et e et 3
Equipment and APParatis.........ocoiiiiiiiiiiiiiiiiiiiisieiii it aiara e s ra e aa s
Step by Step Description and Experimental Safety Issue...........ooiviiiiinnieen
Data Analysis Methods and Models (Equations).............coooiiiiiiniiiiinnin 5
Test Results and ANalysis.........ooeiiiioiiiiiiiiiiiii i s
Discussion, Synthesis, and Interpretation of the Results and Findings..................covevennnnn 7
1T 0311 1T U e S A S BB RE0 COBOAO A RO aAAAA AB A R TIN A COBEEAr0y 56 Ba I Bo0a SO S S S aE AU H N OECaCCR S
7



Abstract

The purpose of this experiment is to use the differential leveling method to determine the
difference in elevation from the C.L. Wilson building to the S.R. Collins building identified as
point x in the experiment back to the starting point. This method re {\qmres a leveling instryment

that is properly set up to collect the most accurate readings. OM
\I‘U l,( 4\/\_3

Introduction

The differential leveling method is a technique used for finding the difference in
elevation between the benchmark and turning points. The benchmark point (BM) is the starting
point of the experiment where the backsight (B.S.) reading is taken by the leveling instrument.
The height of the instrument (H.I.} can now be calculated with the elevation given of 100 ft
added to the backsight reading. The leveling instrument is then turned around to take the
foresight reading these readings are defined as the turning peints (Tpl, Tp2..etc) until we reach
our benchmark point to take final foresight readings. It is important in differential leveling to run
closed circuits so that the accuracy of the work can be checked.

Test objective

The test objective of this experiment is to use the differential leveling method to obtain
the turning points and benchmark points from the C.L Wilson building to the S.R Collins
building.



Equipment and apparatus
e Telescope

° Noteboolg .

_— g V\{ |
i * |

; > 2
= 3




Step by Step Description

1. Define the benchmark point that’s being considered in the experiment.
. The given elevation of the benchmark C.L. Wilson building is 100 fi.

2
3. Set up the leveling instrument in a horizontal position securely into the ground,
4. Once securely positioned, the telescope has to be leveled by adjusting the three screws to

center the bubble.

IS

Now we can proceed with the experiment that the leveling instrument is properly leveled.
We look through the telescope and adjust the focus as needed to read the staff.

7. Take recordings for the backsight and foresight positions, while making proper

adjustments to leveling instruments to take the rmost accurate readings.

8. Steps 6 and 7 are repeated until we are back at starting positidn benchmark point.

e

g

Experimental safety

The experimental safety procedure requirements that need to be met during the lab are to
always wear appropriate clothing such as closed-toed shoes, shirts, or blouses. No horseplay,
eating, food, drinking, etc. in the laboratory. All safety measures were followed during the

experiment.

Data Analysis methods
Given the elevation of BM, the C.L Wilson building is 100ft.

To find the height of the instrument (H.1.) P
HI =Elev. + BS Fa

To find the elevation A 7
Elev.=HI-FS % '

To find the loop misclosure =
Calculated Elevation - Given Elevation

e
h_ave—

Test Results and Aﬁ;lysis

g



AP

Discussion



In this experiment, the differential leveling method was used to measure the difference in
elevation levels from the C.L Wilson building to the S.R. Collins building. 3 turning points were
established to find the backsight and foresight readings. It is important in differential leveling to
run closed circuits so that the accuracy of the work can be checked.

Possible errors that could have occurred in this experiment are inaccurate staff readings
due to the position of staff, the leveling instrument has not properly leveled to the ground giving

unstable results in readings, and natural errors.

The observer watches the readings increase and decrease alternately, and then selects the
minimum value, the correct one.

Summary & (hon C,U/‘{{Aowg

In conclusion, No conclusion can be drawn from {he experiment because of missing data.
o '

\(WL f
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Abstract

The purpose of this experiment is to use the profile leveling method to determine the
readings of elevation along a road behind the electrical engineering building. A measurement of
50 ft was measured between each cross-section taking 5 intermediate foresight readings per
section 1-4. In this experiment, students should be able to cbtain field notes and make proper

adjustments from recorded data to obtain the most accurate results.

-

Introduction

The profile leveling technique is used to define elevations at definite points along a linear
line. Common Uses for this technique in engineering to accurately design facilities such as
highways, railroads, sewers, canals, etc... Profile leveling and differential leveling are very
similar using backsights (B.S.), foresight (F.S.), benchmarks (BM level), turning points (Tpl,
Tp2...). The main difference in these methods is that profile leveling uses intermediate foresight
(IFS) which is taken per section. The data generated by a profile survey can be used to determine
the slope between points, depths of trenches, ground clea/@pce for overhead power lines, and

-

many other applications. TS

Test Objective

To plot the profile of road cross sections by leveling.



Equipment and Apparatus

e Telescope

e Staff




Step by Step Description and Experimental Safety Issue

1.
2.

g

A S B

10
11.

12.

First, an elevation of 100 ft at starting benchmark pole (BM pole) is given.

Secondly, the leveling instrument has to be properly set up in chosen position for the
experiment.

Thirdly, a measurement of the road was taken using the measuring tape given a value of
323 ft

Next, Take a backsight reading of the BM pole.

The staff person stands at equal points along the first section of the road at Oft, 8.075ft,
16.15 ft, 24.22 ft, and 32.3 fi.

5 intermediate sight points are recorded at 4 different sections points on the road.
Once the first section of data is recorded. 50 ft is measured between each section.
Leveling instrument remains stationed and section 2 intermediate sights are taken.
Turning point I is now established and leveling instrument is being moved to a new

position across the road at points 2-5,

. A new benchmark is established.

Leveling instrument is properly set up in a new position for the continuation of the
experiment.

The intermediate sights of sections 3 and 4 are recorded using the same steps as section 1.

Data Analysis Methods and Models (Equations)

In order to find the height of the instrument (HI) at starting position use the formula:

HI = BS + Elevation

To determine the elevation:

Elevation = HI — FS

BS = backsight readings

HI = Height of the instrament et

T

F§ = foresight readings

IS = intermediate sight readings



Misclosure

Adjusted measurements

Test Results and Analysis







The objective is to plot the profile of road cross sections by leveling. Plot the distance in ft vs

elevation

Table 1. Section 1 elevation levels and distance of the cross-section of road evenly split in

Elevation

93.1

w o o w
e
'

0D W

w w0
W 0 00 0 00 M B W

N WP N o

w

o 4

distance.
Distance (ft) |Elevation (ft)
0 98.19
8.075 98.79
16.15 99.04
24,22 98.78
32.3 98.64
Section 1
‘ N
Y &
3 ®
‘5. 10 1.5 7 éa 25 30 ;5
Distance (ft)

Figure 1.



Table 2. Section 2 elevation levels and distance of the cross-section of road evenly split in

distance,
Distance [ft) |Eievation {ft}
0 39.01
8.075 99.39
16.15 99.61
24.22 99.17
32.3 98.16
Section 2
358
936 - e
852 | i anl b :d
2R . -
Sad
3 0ze | <
“oagg '
g2z . 3
922 -
Bl -l oo b e
0 5 10 15 20 25 3 35
Bistance (ft)

Figure 2.



Table 3. Section 3 elevation levels and distance of the cross-section of road evenly split in

distance.
Distance (ft) |Elevation {ft)
0 98.36
8.075 97.76
16.15 98.69
24,22 98.42
32.3 98.1
Section 3
s8e
4 ®
9%¢ | - -
%84 o ».
S
B 922
>
g ®
R -1
378 y\
576 — - - . —
0 5 / 10 15 28 25 32 35
' Distance (ft)
Figure 3.
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Table 4. Section 4 elevation levels and distance of the cross-section of road evenly split in

distance.,
Distance (ft) |Elevation {ft)
] 938.34
8.075 99.16
16.15 99.42
24.22 99.18
32.3 98.9
Section 4
996
534 | L ] —
932 - ®
5 g3
kel ®
& 88
98§
bt 7
1T I8 CSIFONER, SN | ST A4S AT »
g 5 10 15 20 25 30 35
Distance (ft)
Figure 4.

Discussion

The purpose of this experiment is to plot the profile of road cross sections by leveling.

Given an elevation of 100 f at the starting position, BM flag pole. In order to obtain the most

accurate data, we must properly level the leveling instrument into the ground. Afier this is done

backsight readings are taken and intermediate sights are taken from each of the 4 sections. A

measurement of 50 ft was obtained between each section and thereafter multiple intermediate

sight readings were taken at that section. The height of the instrument is calculated twice in this

1



experiment using the formula HI = BS + Elevation. An elevation has to be calculated for all

points recorded in the table.

An observation that can be made from all the data plots is that the highest elevation is in
the center of the section. The plots show the difference in elevations as the distance of the
intermediate sight readings decreases as they move further from the leveling instrument. A
pattern in the design of the road is noticed from each section. After plotting the data for section 1
there is an observation of a slight quadratic curve. The data gradually increases to the highest
elevation point and decreases thereafter. Data plot 2 shows a similar slight curve in data points as
section 1. Data plot 3 shows a sudden drop in elevation there could have been human error in

staff readings. Data plot 4 shows a curve similar to data plots 1 and 2.

A misclosure of 1.1 was calculated. If the allowable misclosure is exceeded, one or more
additional runs must be made. When acceptable misclosure is achieved, final elevations are

obtained by adjusting.

Summary

After completing the task at hand, this experiment can be considered a success. For each section
we were to take a reading at, the reading was done correctly and efficiently. This can be
confirmed by the fact that the data support such. The experiment conducted was alsc a helpful

way to learn how to do certain surveying procedures hands-on in the field.

N

12
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Abﬁ’l“‘t The purpose of this lab was to use levelling in order to “plot the profile of road crossing
sections” for Anne Preston Street at Prairie View A&M University according to our lab prompt.
The process of completing this lab was done by using three instruments. One being a 100 Ft tape
measure, second the DL-502 Electronic Digital Level Machine, and the third was the Height
Difference Measurement Staff. In order to complete this lab successfully the objectives that
needed to be done were to sketch the initial points in your plan, make sure al! notes are done in a
field notebook, and after all distances are jotted down the group needs to plot each cross section
they encountered. v
Introduction

The type of levelling done for this lab is categorized as Profile levelling. According to
civilseek.com Profile Levelling is “finding elevation points along the line like rails, rivers, roads,
runways, etc. In this case, it collects every reading or each intermediate station to determine the
level difference of each point”. Although the title is known as Profile levelling, the specific
mcthod of Profile Levelling we used is known as Cross Section Levelling. In this method the
points of the line are identified where you want to take the measurements and the distances are
taken perpendicular at a 90 degree angle to the midpoint line™
Test Objectives
Draw a sketch plotting initial relevant points
Collect information on field notebook
Create page cheat
Plot four cross sections

Description of Equipment and Apparatus

1. Field Notebook

2. “DL--502 Electronic Digital Levelling Machine



8.

9.

One Button Trigers Measurement and Data Storage

0.6mm/0.8mm Height Accuracy

. Advanced RAB Code Technology

Pre-installed Measurement Programs
Height Diffrence Measurement
Inverse Staff Reading for ceiling Height

Internal Memory”

10. 100 ft Tape measure

Numbers 2-9 are taken from Topcon.co.jp

Material and Test Conditions

1.

2.

The placement of the staff needed to be straight to get a accurate reading and at times it
was not held properly
The weather was hot and windy

Step by step description and experimental safety issue

E e O

Use the 100 ft tape measure to find the distance of the total length then divide by 2 and
then divide by 2 again to get the height at each point intermediate station

Assemble the DL-502 Electronic Digital Leveling Machine

Measure the distance across the street from the initial position to the final position
Used the yellow line splitting the road as a midpoint for our cross section

Find each point using the Height Difference measurement

At each tuming point move the DL-502 Electronic Digital Leveling Machine

The only safety issue the group ran into was having to maneuver around the oncoming cars

Data Analysis Methods and Models

. e
H.l.’-J%.S.: Initial Elevation
H.I-1S=El



e [Initial H.I - 1.S at each station = elevation
e H.I-FS=El

No conversions where needed during the lab
Suitable Statistical Analysis Tools

For this test there was no need for statistical analysis tools because all data could be calculated

with simply a calculator

Test Results and Analysis

Station B.S H.I 1.8 FS Elevation

~ BM 319 }5103.19 100

11 49 | 98.29

¢ s 12 4.6 98.5%

WP e’ 13 42 98.99
N % 14 555 9764
.[y’ 15 4,49 98.7

(§ 21 439 98,3
/ 22 3.99 992

23 372 99,47

24 398 9921

QL e 43 103.37 4.12 99.07

= 31 35 99.87

— 32 3.49 95,83

f) o 33 3.49 99,88

< olft o 34 3.73 99,64
ol e 38 42 95.17
. 4 a1 34 99.97
4z 3 100.37

43 2.83 100.54

44 3.49 99.88

a5 4.12 99.25




ELEVATION VS DISTANCE

101
1005
100
95

1050,99.25
93

ELEVATION

985 ——Seriesl
98
975

97
0 200 400 600 800 1000 1200

DISTANCE

Page Check

To double check our calculations, the following equation can be used to check:
First Elevation + BackSight - Foresight = Last Elevation
Last Elevation = 99.07

=100 +3.19- 4.12 —99.V'
99.07=99.07 v

Table 1 Plotted land




Discussion, Synthesis and Interpretations of the Results and Findings
The purpose of this lab was to determine the elevations of the road on each cross section
on Prairie View using surveying tools that would allow the measurements to be precise. We took
measurements at different points within each cross section of the street on Prairie View. After we
found the Backsight(s), Foresight(s), and the Height of the Instrument, we then used the
calculation methods to find the values we needed to find the elevations. The calculations using
the methods can be found below:
To find irnitial elevation for the first two sections, we subtracted B.S. from H.L.:
103.19-3.19=100
B.M. Elevation = 100
To find the elevations for each point within each section, we subtracted L.S. from each station
from H.I.:

1.1: 103.19-49=98.29

1.2:103.19 - 4.6 = 98.59

1.3:103.19-4.2=98.99

1.4: 103.19 - 555 =97.64

1.5:103.19 - 4.49=98.7

For Section 2:

2,1:103.19-4.36=98.8

2.2:103.19-3.99 =99.2

2.3:103.19-3.72 =99.47
2.4:103.19-398=99.21

For the next two sections, we used another benchmark across the street to measure the
elevations at each station. We calculated B.M. Tree Elevation by subtracting B.S. from H.1.:
103.37-4.3 = 99.07
B.M. Tree Elevation = 99.07
To find the elevations for each point within each section, we subtracted 1.S. from each station
from H.L.:
3.1: 103.37-3.5=99.87



3.2:103.37 - 3.49 = 99.88
3.3: 103.37 - 3.49 = 99.88
3.4: 103.37 - 3.73 = 99.64
3.5:103.37-4.2=99.17
For Section 4.
4.1: 103.37 - 3.4 = 99.97
4.2: 103.37 - 3 =100.37
4.3: 103.37 - 2.83 = 100.54
4.4: 103.37 - 3.49 =99.88
To find the elevation of station 4.5, we used the Foresight subtracted from the Height of the
Instrument to find Elevation:
4.5:103.37 - 4.12 =99.25
Station 4.5 Elevation = 99.25

With all of our total calculated elevation values, we could now determine the elevation of the
road on Prairie View.

Summary-Conclusion and Recommendation

The main purpose of this experiment was to determine the elevation of the road on
Prairie View by plotting several points and calculating the elevation for them. For this
experiment we used an electronic digital leveling machine and the measurement staff. The use of
these pieces of equipment was to help find the distance between each marked point. By using the

equations we were able to find elevation, foresight, hindsight, inter sight, and backsight .

While conducting the lab there weren't any issues with the equipment because we
experimented while in the last lab. In closing the plotted street was recorded and calculated
which gave us the curvature of the road. The findings showed that the center was higher relative
to the other points but lower than the benchmark. The data we collected is reasonable becalisp""

roads are dug into the ground which means flat surface roads cannot be higher than the

benchmark. Of course this can change the further the road is built due to the curvature of the



earth and terrain. The purpose for this lab is to obtain a more accurate elevation by increasing

the plotted points on the road.

\_o\<' 73
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Abstract

The purpose of this experiment was to plot the profile of road cross sections in front of EE by
leveling. Wc are then asked to draw the initial planning showing with all of the relevant points,
(r ¢ | Jand make apage check, then plot the four cross-sections.

%\ﬁ ?? 1 \FL\J Introduction

Surveying is an art of determining relative positions on, above or beneath the surface of
earth by measuring the horizontal distances and angles for determination of any point on
ground. Levelling is the art of determining the difference of elevations or levels of
various points on the surface of the earth. Levelling deals with distances in a vertical plane.
Differential leveling is the process of finding the difference in elevation between two or more
points, Starting from peint B.M. plot the next points which are B.S., H.I, F.8., Elevation, and
correction.

Test Objective

The objective of this lab was to plot the profile of road cross sections by leveling.

Equipment and Apparatus

1. Field notebook
2. Stadia rod
3. Tripod
4, Leveling instrument

5. Tape
6. Leveling tape

Experimental Safety

Students must wear long pants and closed-toed shoes during lab activities. Students who do not
wear appropriate clothing will not be allowed to be inside and conduct the lab which will result
i points being deducted from the corresponding lab report.



Experimental Procedures

1. Set up the instrument.

2. Pick a point for B.M,

3. Place a ruler down and measure from the start of the road to the other end of the road.
4, Take the B.S. reading on BM1,

5. [Establish the 1-1, and take the LS. reading.

6. Establish the 1-2, and take the L.S. reading.

7. Establish the 1-3, and take the [.S. reading.

8. Establish the 1-4, and take the LS. reading.

9. Establish the 1-5, and take the I.S. reading.

10. Establish the 2-1, and take the [.S. reading.

11. Establish the 2-2, and take the [.S. reading.

12. Establish the 2-3, and take the L.S. reading.

13. Establish the 2-4, and take the 1.S. reading.

14. Change the instrument position

15. Place a ruler down and measure from the start of the road to the other end of the road.
6. Establish the 2-5 and find the B.S. and the F.5.

17. With both B.S. and F.S. calculate the H.I.

18. Establish the 3-1, and take the I.S. reading.

19. Continue steps until 4-4

20. At4-5 find the F.S

Data Analysis Methods and Models (Equations)

Loop Misclosure = Initial elevation - final elevation



Page check = 1st Elevation +B.S.-F.S.
Elevation=H.L - E.S.
Elevation = H.I.-LS.

H.L = Elevation + B.S.

Correction=Misclosure/ Number of points

Test Results and Analysis

Adjusted Elevation= Original Elevation - Comrection

In the table below you will see the measurements obtained from the differential leveling.
Underneath the table, you will find the calculation made to find the correction to the elevation

2-2
2-3
24
2-5

31
3.2,
33
34|
3-5|
41,
42|
43|

and the page check.

3.5/
3.49|
3.49!
3.73

42

34

243

Elevation

4.12/99.58

100
98.8
99.1
99.5

99.15
©9.21
98.71
99.71
99.98
©0.729

100.38
100.39
100.38
100.15

£9.68
100.48
100.88
101.85
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3.49 100.39
412 99.76

5= B.24 "

Loop Misclosure = 100-99.76 = 0.24
Page check = 100+8-8.24= 99,76
Correction=.24/20= .012

Adjusted Elevation= 100 - .012 =99.98

o
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Summary and conclusion @ C

The purpose of this experiment was to find the cross-sectional area of the section oélzer/;a)d’;y
the process of differential leveling. The equipment we used to measure the distance was a transit
level tripod, a leveling tape, and a Tape. A transit level tripod is an optical instrument, a
telescope, complete with a built-in spirit level that is mounted on a tripod. The experiment was
conducted by assuming first the first B.M. at elevation 100ft. The distance between each point is
50ft. After we determine the data points at each point as well as the distance between 4
intermediate points. Next, with the four points, we then find the elevations at each. After we



found 8 points after changing the positioning of the tape, we then changed the positioning of the
instrument or tripod. We then repeated the previously mentioned steps and continued till we were
at 4-5 the second 8th position. Lastly, using the info collected and calculating the data, we found
out the calculated elevation as well as the actnal elevation and used both to calculate the error,
misclosure, and correction error of the experiment.
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SURVEYING AND GEOSPATIAL CONCEPTS
FALL 2021

LABORATORY REPORT # 4
TOPICS COVERED IN LABORATORY EXPERIMENT #4

EXPERIMENT #4
TO CALCULATE INTERNAL ANGLE OF APOLYGON BY TOTAL
STATION

Experiment 4 was used to find internal angles of a polygon by measuring
the Azimuths of various lines with total station. Internal angles were
calculated from fore Azimuths and the closing error was adjusted to find

the correct measure of angles.
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Abstract

The purpose of this experiment is to use the total station method to find the measurement
of four different angles and distances. This experiment was conducted in the field located
between the back side of CL Wilson and the front side of SR Collins. The students conducting
this experiment are to take notes in the field and make proper adjustments from recorded data to

obtain the most accurate results.

Introduction

Total station instruments combine three basic components: an electronic distance
measuring instrument, an electronic angle measuring component, and a computer or
microprocessor—into one integral unit. These devices can automatically observe horizontal and

vertical angles, as well as slope distances from a single setup.

Test Objective

The objective of this experiment is to measure four different angles and distances.



Equipment and Apparatus

e Tripod
I
e Staff
g
fa
e Notebook

e Standards /

e Total stations




Step by Step Description

1. Extend the legs so that the scope of the instrument will be at an appropriate elevation for
viewing, and then adjust the position of the tripod legs by lifting and moving the tripod as
a whole until the point is roughly centered beneath the tripod head.

2. Firmly place the legs of the tripod in the ground and extend the legs so that the head of

the tripod is approximately level

Roughly center the tribrach leveling screws on their posts;

Mount the tribrach approximately in the middle of the tripod head.

Focus the plummet properly on the point, making sure to check and remove any parallax
Manipulate the leveling screws to aim the plummet’s pointing device at the point below;
Center the circular bubble by adjusting the lengths of the tripod extension legs

And level the instrument using the plate bubble and leveling screws; and

R B

If necessary, loosen the tribrach screw and translate the instrument (do not rotate it) to
carefully center the plummet’s pointing device on the point

10. Take first readings from Azimuth of AB

11. Move instrument to position B and take readings Azimuth of BC

12. Move instrument to position C and take readings Azimuth of CD

13. Move instrument to position D and take readings Azimuth of DA

Experimental Safety Issue

All safety measures were met during this experiment to be conducted safely



Data Analysis Methods and Models (Equations)
Total station readings

Azimuth of AB=

Azimuth of BC=

Azimuth of CD=

Azimuth of DA=

Sum of internal angles 6 ’a

(n-2)*180 2 ‘\.\'

r i \ i

Test Results and Analysis Q\ 2
Total station readings

Azimuth of AB= 8 36°56”

Azimuth of BC= 112 14° 0™

Azimuth of CD= 101 28” 08"*

Azimuth of DA=116 19" 13"
Sum of internal angles

(n-2)*180

(4-2)*180

=360

Find the angle of B
Az of BA=Azof AB + 180
<B = Az of BC - Az of BA

<B =112 14’ 56" - (8 36" 567" +180) 4
1

<B= & ’

Find the angle C /

<C=Azof CD - Azof BA L G

Find the angle D

<D = Az of DA - Az of DC ™o



Discussion, Synthesis, and Interpretation of the Results and Findings
In this experiment while computing the calculations we notice that the angles come out
negative. This can error can occur due to not properly adjusting the total station and not taking

the proper readings while conducting the experiment causing error in calculations

Summary

In conclusion to the lab completed, the experiment was done successfully. Each angle
measurement and distance measured was done correctly and it can be proven and supported by
the data. As a result of completing this experiment, the students are allowed to learn a valuable

method of surveying in a hands-on fashion.
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Abstract
The purpose of this lab is to find the Tota! Station of the space in front of Collins

Building at Prairie View A&M University. The following instruments used for this labare a
Northwest Instrument NTS03 2 Second Reflectorless Total Station, AdirPro 5 meter dual sided
aluminum stick, and a staff that penetrates the land so you can mark the points of position. Using
these instruments, the objective of the lab is to find 4 station points in order to find the interior
angle, the angles between each one, and then calculating the cotrection value.

Introduction
The use of total stations in surveying has become a very resourceful method to find the

reflection from a distinct distance. According to Thomas Hughes the process of total station has
been around since 1971. As time moves on the need for a large amount of workers for one job
decreases. This instrument made a job that required multiple individuals to only require just one
individual to get significant results for the job. Now it being 2021 the device has advanced in a
number of different ways which resulted in the efficiency of getting the job done quicker. Total
station is used for multiple different purposes in the engineering world, but for the purpose of
this lab we will focus on discussing the method used to complete the lab. The purpose of this
instrument during the lab was to calculate the angle, minutes, and seconds for us of 4 different

station points.

Test Objectives
1. Find 4 positions in front of the Collin Building \yrtﬁ ith a 90° between each one

2. Calculate the interior angle for a rectangle
3. Record all data from NTS03 in a field notebook
4. Find the Angle for all 4 points

5. Calculate the correction of the 4 angles



Description of Equipment and Apparatus

1.

2.

3.

Field Notebook
Northwest Instrument NTS03 2 Second Reflectorless (figure 1)
AdirPro 5 meter dual sided aluminum stick (figure 2)

4 staffs to place at each station (figure 3)

WE=‘E-MU&UWJ\IEII:DE::-
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(Figure Vl)‘

Material and Test Conditions

L.

2.

3.

4.

5.

6.

Ficld Notebook

Northwest Instrument NTS03 2 Second Reflectorless
AdirPro 5 meter dual sided aluminum stick

4 staffs to place at each station

The land surface was not flat which cause\&ﬁiﬁ'néulty placing NTS03

The weather was nice out

Step by Step Description and Experimental Safety Issue

1.

Gather all materials needed for the lab

2. Set up NTSO03 instrument and plant it into the ground



10.

11.

Let students find 4 stations that make the shape of a rectangle with a 90° between
Position a student at each station

The first station where the NTSO03 is setup is to be labeled as station A

The second station the students found is labeled B

Measure the angle, minutes, and seconds from point A-B using NTS03

Record the result in your field notebook

Move the NTS03 to station be and measure the angle, minutes, and seconds from station
B-C

Move the NTS03 to station be and measure the angle, minutes, and seconds from station
C-D

Move the NTS03 to station be and measure the angle, minutes, and seconds from station

D-A

DATA ANALYSIS METHODS AND MODELS
Interior angle:

(n-2)*180

Angle correction=360
IF=(B5>90,90-B5,450-B5)
COS(RADIANS(B5))

SUITABLE STATISTICAL ANALYSIS TOOLS

For the calculations needed for this|lab, 20 statistical analysis was needed since the

NTS03 and a simple calculation was capable of doing everything.

A




'G\A x)';’

e

' -
AB azimuth= 3.61 and bearings= 3°36’56"

BC azimuth= 107.23 and bearings= 107°14°0”
CD azimuth= 96.47 and bearings= 96°28°8”

DA azimuth= 111.32 and bearings=111°19’13”

-

Angles:

<B 73.38, 90, -13.62 \ &SL v

<C 190.76,90,100.76 . éb‘\ g
<D 165.15, 90, 197.70
<A287.7,90,197.70

Total= 720, 90, 360

(4-2)*180= 360 / /
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DISCUSSION, SYNTHESIS AND INTERPRETATION OF THE RESULTS AND FINDINGS
SUMMARY-CONCLUSION AND RECOMMENDATIONS

To find the total area of the plotted land. This can be extremely useful on the field
because the plotted land can indicate where to build certain structures. Also from the calculations
we can identify the total angle of the structure or the total angle of the plotted land. From our
data the total angle can be 360degrees because the total number of sides minus 2 multiplied by
180 degrees will give us the answer.
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Abstract

The purpose of this lab was to find the angle between four points by using the method of
total stationing. Many geotechnical surveying projects consist of Total Stations which is a
combination of an electronic theodolite and distance meter. This instrument measures the slope
distance, horizontal angle, and vertical angle. The purpose of the instrument is to help reduce the
amount of error by both the operator and the instrument. The more points that are taken between

the points, the more accurate the readings will be.
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Introduction

A SET Total Station is an electronic/optical instrument used in modern surveying and building
construction that uses electronic transit theodolite in conjunction with an electronic distance
meter (EDM). It is also integrated with a microprocessor, electronic data collector, and storage
system. This instrument helps to determine the coordinates of a reflector by aligning the
instruments crosshairs on the reflector and simultaneously measuring the vertical and horizontal
angles as well as the slope distances. The microprocessor in the instrument will take care of
recording readings and the necessary computations. The data is easily transferred to a computer

where it can be used to generate a map

Test Objective
The test objective of this experiment is to determine the angle at each point and find the
distances of the slope. Another test objective was to analyze the techniques and results of the
experiment through discussing possible sources of error and further differential leveling

applications.



Equipment and Apparatus
« Field notebook
« Pencil
» Stadia Rod
« Northwest Instrument NTS03 2 Second Reflector less Total Station
» Marking rods
¢ Tripod
Materials and Test Conditions
« Several people involved to complete experiment
« Sunny weather
« Windy
+ Leveling Staff
» Total Station
Experimental Safety
Students must wear long pants and closed-toed shoes during lab activities. Students who do
not wear appropriate clothing will not be allowed to be inside and conduct the lab which will

result in points being deducted from the corresponding lab report.

-



Step by Step Description and Experimental Safety Issue

1. We placed a student with a height difference measurement staff at the backside station
established

2. Assemble the Northwest Instrument NTS03 2 Second Reflector less Total Station.

3. We assembled in the device into the ground using the metal planks at the bottom of each
leg and made sure it was firmly set up.

4, Calibrate the device so that every sight of reference at which you tum the device, make
sure the ball in the caliber is in the middle.

5. While looking through the device line up the device with the top of the point.

6. Make sure the modes are set to the appropriate forms.

7. Lastly have one student writing down the results of the degrees, minutes and seconds per
point.

The lab went smoothly, and no safety precautions were needed.



Data Analysis Methods and Models

(n-2) *180
Angle correction= angle = 360

Azimuth's, and the angles measured by a total station are measured in a clockwise sense from
north. In mathematics, a positive angle is measured counterclockwise from the x-axis. In the
caleulations presented in this paper this would be the east direction. In order for the calculations
to be correct, we have to represent HAR as an angle, not as an azimuth. The conversion is quite
simple. For azimuths from 0° to 90° the angle is simply 90° — Azimuth. For azimuths from 90° to
360° the angle is 450° — Azimuth. If an azimuth is in cell BS, the correction can be entered using
Excel's IF () function:

=JF (B5 > 90, 90-BS5, 450-B5)

If the user converts azimuths from the total station to angles using the above functions, then the
change in easting and change in northing will have the correct sign.

Worksheet functions tend to use radians, so angles must be expressed as radians. Excel provides
the RADIANS () function for converting degrees to radians, and the DEGREES(} function for
converting radians to degrees. These functions can simply be used within a trigonometric

function:

=COS(RADIANS(BS5))

Suitable Statistical Analysis Tools

For this experiment, there was no need for any statistical analysis toals, a calculator was used to

""\

obtain all data. - N awl —
o
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Summary- Conclusion and Recommendations

The purpose of this experiment was to determine the angles of four plotted points. We did so by
plotting 4 points and measuring the distance between each point. For this experiment we used a
Northwest Instrument NTS03 2 Second Reflector less Total Station machine, the measurement
staff and post rod. We used these pieces of equipment to find the angles between each marked
point. By using the equations given earlier in the report we were able to calculate the angle of
each point and differential angle error.

After concluding the experiment, we concluded there should be more points taken for a
more accurate calculations for the results. Due to the class period being so short and having
trouble setting up the Total Station machine we couldn’t do this. Lastly, the purpose of this
correction is to obtain a more accurate reading to where the total degrees for the four points is

360 degrees.
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