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MASTERING THE
CIVIL PE
SURVEYING
REVIEW: YOUR
COMPREHENSIVE
GUIDE TO SUCCESS

F o r  m a n y  c i v i l
e n g i n e e r s ,  t h e
Principles and Practice
of  Engineering  (PE)
exam  represents  the
final  major  hurdle  in
the  journey  toward
professional  licensure.
Among  the  various
d e p t h  a r e a s ,  t h e
surveying portion often
stirs  a  mix  of  anxiety
and underestimation. It

is  a  unique  blend  of
precise  mathematics,
legal  principles,  and
practical  field
a p p l i c a t i o n s .  A
thorough  Civil  PE
Surveying Review  is
n o t  j u s t  a b o u t
memorizing  formulas;
it is about developing a
spatial  intuition  and
understanding  the
foundational  data  that
underpins  every  civil
engineering  project.
Whether  you  are  a
t r a n s p o r t a t i o n
engineer,  a  structural
designer,  or  a  water
resources  specialist,
the  surveying  section
demands  focused
attention.
This article provides an
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exhaustive  guide  to
help you navigate this
c r i t i c a l  e x a m
component.  We  will
break  down  the  core
concepts,  identify  the
most  effective  study
strategies,  and  share
expert  tips  to  boost
your  confidence.  A
well-structured  review
plan can transform this
challenging  section
f r o m  a  p o t e n t i a l
stumbling block into a
reliable strength.  Let's
dive  deep  into  what
you need to know for a
successful  Civil  PE
Surveying  Review.

UNDERSTANDING
THE SURVEYING
PORTION OF THE
CIVIL PE EXAM

Before  div ing  into
study  materials,  it  is
essential to understand
the  scope  and  format
o f  t h e  s u r v e y i n g
q u e s t i o n s .  T h e
s u r v e y i n g  d e p t h

section is not simply a
test  of  your  ability  to
use a total station; it is
a  theore t i ca l  and
applied examination of
measurement  science,
error  analysis,  and
boundary  law.

What
Topics
Are
Covered?
The  exam  content  is
broadly categorized to
test  your  competency
in  the  fundamental
aspects  of  surveying
t h a t  a  l i c e n s e d
professional  engineer
must know. Key areas
include:

Angles,
Distances, and
Elevations:
Concepts of
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horizontal and
vertical control,
traversing,
leveling
procedures, and
trigonometric
leveling.
Coordinate
Geometry
(COGO): Solving
for unknown
points,
intersections,
and curve
geometry. This is
the
mathematical
backbone of the
surveying
review.
Area and
Volume
Calculations:
Methods like the
coordinate
method, cross-
sectioning, and
prismoidal
formula for
earthwork
quantities.
Horizontal and

Vertical
Curves:
Designing and
laying out
circular and
parabolic curves
for highways and
railways.
Error Theory
and
Adjustments:
Understanding
precision,
accuracy,
systematic
errors, random
errors, and the
application of
least squares
adjustment.
Boundary and
Legal
Principles:
Legal
descriptions,
rights-of-way,
easements, and
the hierarchy of
evidence in
retracement
surveys.
GPS and
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Modern
Surveying
Techniques:
The principles of
satellite
positioning and
its integration
into conventional
survey
workflows.

Why This
Section
Matters
for All
Civil
Engineers
Even  if  you  specialize
i n  s t r u c t u r a l  o r
e n v i r o n m e n t a l
engineering,  a  strong
grasp  of  surveying  is
i n v a l u a b l e .  T h e
location  and  elevation

of  a  structure,  the
alignment of a pipeline,
or the topography of a
dam  site  all  originate
from  survey  data.  A
failed  foundation  or  a
boundary dispute often
t r a c e s  b a c k  t o  a
s u r v e y i n g  e r r o r .
Therefore,  mastering
this  content  during
y o u r  C i v i l  P E
Surveying  Review
not only helps you pass
the  exam  but  a lso
makes  you  a  more
competent  and  well-
rounded  engineer.

BUILDING YOUR
STUDY PLAN FOR
THE SURVEYING
REVIEW

A haphazard approach
i s  t h e  e n e m y  o f
success.  A  structured
study plan, spread over
seve ra l  weeks  o r
months,  is  critical.
H e r e  i s  a  p h a s e d
approach  to  maximize
your  retention  and
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understanding.

Phase 1:
Assessme
nt and
Foundatio
n (Weeks
1-2)
S t a r t  b y  t a k i n g  a
p rac t i ce  exam  o r
reviewing  the  NCEES
exam  specifications.
Identify  your  weak
areas.  Is  it  vertical
c u r v e s ?  L e g a l
p r inc ip les?  E r ro r
propagation? Once you
know  your  gaps,  you
can  a l locate  t ime
efficiently.  Begin  with
the  fundamentals:
r e v i e w  b a s i c
trigonometry,  algebra,
and  geometry.  This  is

t h e  l a n g u a g e  o f
surveying.  Refresh
your  understanding  of
bearings and azimuths,
the public land survey
system (PLSS), and the
f u n d a m e n t a l s  o f
leveling.

Phase 2:
Deep
Dive into
Core
Concepts
(Weeks
3-6)
This  is  the  heart  of
y o u r  C i v i l  P E
Surveying  Review.
Focus  on  each  topic
systematically.

Traversing and
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COGO: This is
arguably the
most heavily
tested area.
Practice
computing
unknowns from
given bearings
and distances.
Understand the
Bowditch rule
and compass
rule for traverse
adjustment.
Curve
Calculations:
Master the
geometry of
horizontal curves
(degree of curve,
tangent length,
chord length,
deflection
angles). For
vertical curves,
focus on the
parabolic
equation, station
of high/low point,
and passing sight
distance
constraints.

Earthwork:
Review the
average end
area method and
the more
accurate
prismoidal
method. Practice
calculating
volumes for
borrow pits and
roadway
sections.
Legal
Principles: Read
about the chain
of title, adverse
possession, and
the difference
between a
warranty deed
and a quitclaim
deed.
Understanding
"boundary by
acquiescence"
can answer a
surprising
number of
questions.
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Phase 3:
Advanced
Problems
and Error
Analysis
(Weeks
7-8)
Now,  focus  on  the
more  complex,  multi-
step  questions.  These
often  combine  several
topics, such as setting
a  horizontal  curve
based on a traverse, or
c a l c u l a t i n g  t h e
adjusted coordinates of
a  s t a t i o n  a f t e r  a
leveling  loop.  Devote
time to  understanding
standard  deviations,
confidence  intervals,
and the propagation of

variance.  Creating  a
systematic approach to
checking your work for
blunders is vital during
this phase of your Civil
P E  S u r v e y i n g
Review .

Phase 4:
Full-
Length
Practice
Exams
and
Review
(Weeks
9-10)
Simulate  the  exam
environment.  Take  a
full, timed practice test
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for the surveying depth
section.  Review  each
wrong answer in detail.
Why  d id  you  get  i t
w r o n g ?  W a s  i t  a
calculation  error,  a
c o n c e p t u a l
misunderstanding, or a
careless  mistake?
Focus  your  final  study
sessions  on  closing
these  gaps.  Re-read
key  chapters  in  your
reference manual.

ESSENTIAL
RESOURCES FOR
YOUR CIVIL PE
SURVEYING
REVIEW

Selecting  the  right
study  materials  can
make  the  difference
between confusion and
clarity. Do not rely on a
single source. A multi-
faceted  approach  is
best.

Primary
Textbook
s and
Manuals

"Surveying for
Engineers" by
J. Uren and
W.F. Price: A
classic text that
provides a solid
theoretical
foundation.
"Elementary
Surveying: An
Introduction to
Geomatics" by
Charles D.
Ghilani and
Paul R. Wolf:
This is
considered the
gold standard. It
covers virtually
every topic on
the exam with
clear
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explanations and
numerous
example
problems.
NCEES PE Civil
Reference
Manual: This
provides the
official formula
sheets and
tables you will
use on exam
day. Familiarity
with this
document is non-
negotiable.

Practice
Problem
Books
Solving problems is the
single  most  effective
way to learn. Look for
resources  that  offer  a
variety  of  difficulty
levels.

PE Civil

Practice
Problems
(School of PE
or EET): These
often mimic the
style and
complexity of the
actual exam.
6-Minute
Solutions for
Civil PE Exam
(Surveying):
Great for quick,
targeted practice
on individual
topics.

Online
Courses
and
Workshop
s
For  those  who  prefer
guided  instruction,
onl ine  courses  are
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highly  effective.
Providers  like  School
o f  P E  a n d
Engineering  Exam
Prep  (EET)  offer
dedicated  surveying
m o d u l e s .  T h e s e
courses structure your
Civil  PE  Surveying
Review  with recorded
lectures,  l ive  Q&A
sessions,  and  massive
problem  banks.  They
often include tips  and
shortcuts  that  are not
r e a d i l y  f o u n d  i n
textbooks.

COMMON PITFALLS
AND HOW TO
AVOID THEM

B e i n g  a w a r e  o f
frequent  mistakes  can
save you valuable time
and  points  on  exam
day.

Mistake 1:
Ignoring the
"Legal"
Section. Many
engineers focus

solely on the
math and neglect
boundary law.
This is a mistake.
Often, these
questions are
straightforward if
you remember a
few key rules
regarding
evidence
hierarchy and
property
descriptions.
Mistake 2:
Memorizing
Without
Understanding.
Do not just
memorize the
formula for a
vertical curve.
Understand why
the offset from a
tangent is
proportional to
the square of the
distance from
the beginning of
the curve. This
understanding
allows you to
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derive formulas if
you forget one.
Mistake 3:
Forgetting
Units and Sign
Conventions.
This is a classic
error. A bearing
of N45°E is not
the same as
S45°E. Make sure
your calculator is
in the correct
mode (degrees,
not radians).
Always double-
check that your
distance units
(feet vs. meters)
are consistent.
Mistake 4: Not
Drawing a
Diagram.
Surveying is
visual. Before
you start any
calculation, draw
a rough sketch of
the traverse,
curve, or level
circuit. This helps
you visualize the

geometry and
catch potential
blunders before
they propagate
through your
calculations.

TEST DAY
STRATEGIES FOR
THE SURVEYING
DEPTH

The day of the exam is
about  managing  your
time and your nerves.
A  calm,  methodical
a p p r o a c h  i s  y o u r
greatest  asset.

Scan the Entire1.
Section First:
Quickly look
through all the
surveying
questions.
Identify the
easier, more
straightforward
problems and
answer those
first to build
momentum and
secure quick
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points.
Budget Your2.
Time: Determine
how many
surveying
questions you
have and
allocate a
specific time per
question (e.g., 6
minutes). If you
are stuck on a
problem for more
than 2 minutes,
make an
educated guess
(if you can
eliminate a
couple of
options), mark it,
and move on.
You can return
later if time
permits.
Use the3.
Reference
Manual
Effectively: The
NCEES Reference
Manual is your
lifeline. Know
where to find the

formula for the
degree of curve,
the earthwork
volume
equations, and
the error
propagation
rules. Tab your
manual for quick
access.
Double-Check4.
Your Work (if
time allows):
After finishing
the entire
session, if you
have time, go
back to the
questions you
marked. Re-read
the problem
statement to
ensure you
answered exactly
what was asked.
A common trap is
asking for the
"deflection angle
to the next full
station," not just
any angle.
Stay Calm with5.
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Long Problems:
Many surveying
problems have
multiple steps.
Do not panic.
Write out your
steps
sequentially.
Even if you make
a small
arithmetic error,
you may still
receive partial
credit for a
correct
methodology in
the NCEES
scoring process.

CONCLUSION:
TURNING
KNOWLEDGE INTO
CONFIDENCE

Acing  the  surveying
portion of the Civil  PE
exam  is  a  tangible
g o a l .  I t  r e q u i r e s
dedication,  strategic
planning, and a healthy
respect  for  both  the
mathematical precision

and the legal nuances
of  the  discipline.  A
well-executed Civil PE
Surveying  Review
will  not  just  help  you
pass a test; it will instill
a  level  of  professional
confidence  that  carries
through  your  entire
career. You will look at
topographic  maps,
construction plans, and
property  descriptions
with a more discerning
and  knowledgeable
eye.
Remember ,  every
licensed  engineer  you
work  with  once  stood
where  you  are  today.
They  navigated  the
same complex curves,
adjusted  the  same
t r a v e r s e s ,  a n d
struggled  with  the
same  legal  principles.
Your goal is not to be
p e r f e c t  i n  e v e r y
calculation  from  the
s t a r t ,  b u t  t o  b e
persistent,  methodical,
and  prepared.  Build
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y o u r  s t u d y  p l a n ,
leverage  the  r ight
resources,  practice
relentlessly,  and  trust
in  your  preparation.
The  surveying  section

is a challenge you can
absolutely  conquer.
Good  luck  with  your
journey to becoming a
licensed  professional
engineer.


