
Introduction to Land Survey Problem Solving

Designed as a quick?reference guide for students and practitioners

1. What Is Land Surveying?

Aspect Description

Purpose
Determine the precise positions, elevations, and dimensions of points on the

Earth’s surface.

Key

Outputs

• Boundary lines

• Topographic maps

• Construction staking

• Geographic Information System (GIS) data

Typical

Users

Land planners, civil engineers, architects, real?estate professionals, government

agencies, utility companies.

2. Core Concepts & Terminology

Term Meaning

Control Point
A surveyed point with known coordinates and elevation that serves as a

reference for other measurements.

Datum
The reference surface (horizontal & vertical) used to define coordinates

(e.g., NAD83, WGS?84).

Coordinate System Framework for locating points (e.g., State Plane, UTM, local grid).

Traverse
A linked series of measured lines and angles used to establish a network of

points.

Intersection Determining a point by measuring angles from two known points.

Offset A perpendicular distance from a known line to a point of interest.

Stakeout Placing physical markers on the ground to represent design coordinates.

Precision vs.

Accuracy

Precision = repeatability of measurements; Accuracy = closeness to true

value.
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3. Typical Survey Problems & How to Approach Them

Problem Type Typical Goal Standard Solution Steps

Boundary

Determination

Locate property lines and

corners.

1. Gather legal documents (deeds, plats).

2. Locate existing control points.

3. Perform a closed traverse or resection

to tie to control.

4. Compute bearings & distances; adjust for

errors (Bowditch/least?squares).

Topographic

Mapping

Produce contour maps of

terrain.

1. Establish a grid of control points.

2. Conduct elevation surveys (leveling,

GPS RTK, total station).

3. Interpolate elevations; generate contour

lines (usually 0.5?m to 5?m intervals).

Construction

Staking

Translate design plans to

ground positions.

1. Import design coordinates (CAD/DXF).

2. Transform to field coordinate system

using control points.

3. Use total station or GNSS rover to stake

each point.

Utility Location
Identify underground/overhead

assets.

1. Obtain existing utility maps.

2. Perform sub?surface probing or

electromagnetic detection.

3. Verify with GPS/total station

coordinates.

Volume

Calculation

Compute cut?and?fill

quantities.

1. Create a digital terrain model (DTM)

from surveyed points.

2. Compare existing vs. design elevations.

3. Apply prismoidal or grid?based

methods to obtain volumes.

4. Problem?Solving Workflow (Universal)

1. Define the Objective
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What information is required? (e.g., coordinates, elevations, area)

2. Collect Existing Data

Legal documents, prior surveys, satellite imagery, GIS layers.

3. Select Survey Method(s)
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