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Opening windows to the world below

Surprises, both welcome and unwelcome, are a fact of life. The ones that occur during your engineering or 
construction project typically strain budgets, delay schedules, and negatively impact results. For instance, 
on the first day of construction, you find a cavern where you are planning to erect a multi-million dollar 
building. Or you find site conditions that dictate you have to excavate twice the anticipated amount of rock 
due to unanticipated shallow rock conditions. Perhaps you unearth a regulated underground storage tank 
during excavation and now it and the surrounding contaminated soils must be properly removed. However 
they manifest, surprises in the construction world can lead to unanswered questions and unexpected costs.

A key to effective project planning is to obtain as much upfront information as possible. Understanding 
what lies beneath the surface of your site can be as crucial as the design itself and can help you navigate 
challenging site constraints, mitigate environmental concerns, and avoid surprises during construction. 
Acquiring accurate information, processing data, and evaluating results leads to informed decisions that 
keep your projects moving forward.

Geophysical studies can reduce uncertainties, provide cost-effective answers, and should be a routine part of 
most, if not all, projects. Geophysical methods offer non-invasive and non-destructive means to get a look at 
what lies beneath. Low cost, minimal surface disturbance, efficiency, and comprehensive coverage are some 
of the advantages of using geophysical methods to help plan your project. Design and construction is hard 
enough, without having to navigate unexpected challenges. Geophysical methods help you foresee these 
challenges, plan, and budget accordingly.

Now is the time to better understand what is directly under your site (utility lines, environmental hazards, 
unstable ground, geologic irregularities) and overcome all of the unique challenges by being proactive.
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Electrical Resistivity Imaging
allows for imaging of sub-surface geologic conditions by 
making electrical resistivity measurements at the surface, 
or by electrodes in one or more small boreholes.

Depth to Bedrock Studies: Provide much more detailed 
bedrock surface maps than can be obtained from borings 
alone.

Karst Studies: Provide detailed information on subsurface 
voids, sinkhole throats, soil, and water migration pathways.

Horizontal Directional Drilling Studies: Quickly and 
cost-effectively provide information that is important to 
horizontal drilling projects such as depth to rock, fracture 
zones, faults, voids, and changes in rock types.

Landfill Delineation Studies: Non-destructively identify the 
depth and areal extents of landfill materials.

Abandoned Mines: Identify extents of abandoned mine 
workings much more cost-effectively than with drilling alone.

Detecting and Mapping Fracture Zones in Rock: Greatly 
increase the likelihood of finding high-production water 
wells.

Slope Stability Studies: Allow the imaging of geologic 
conditions where slopes are too steep to access with a drill 
rig.

Soil
BedrockVoids

Sinkholes

Solution channel
connecting the sinkhole 
to the underlying void
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Seismic Refraction
investigates sub-surface ground conditions by using 
surface-sourced seismic waves.

Depth to Bedrock Studies: Create more detailed bedrock 
surface maps than can be accomplished with boring alone, 
and unlike electrical resistivity imaging, this method is not 
adversely affected by surface or subsurface metal objects.

Rippability Studies: Measure the ability of materials to be 
excavated with conventional excavation equipment.

®2021  Draper Aden Associates



Electromagnetic Induction (EM)
quickly and inexpensively detects the conductivity 
of earth and non-earth materials by emitting an 
electromagnetic field and measuring the strength of 
the secondary magnetic field created by it.

• Subsurface Structures and Utilities Detection

• Underground Storage Tank Detection

• Landfill Delineation

• Unexploded Ordnance Detection
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Ground Penetrating Radar (GPR)
uses radar pulses to image elements below the surface. 
GPR can also be used to detect subsurface voids and 
cracks.

• Subsurface Structures Detection

• Utility Detection

• Archaeological Studies/Unmarked Graves

• Concrete Reinforcement Evaluation

• Sub-slab Voids beneath Concrete Detection and 
Delineation
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Shear Wave Testing
measures the susceptibility of the ground to shaking 
during an earthquake. This type of testing almost 
always provides a higher International Building Code 
(IBC) Site Class than that obtained from borings, 
resulting in savings of tens or hundreds of thousands 
of dollars on design and construction. 

• Shear Modulus (rigidity), Young’s Modulus (elasticity), 
and Bulk Modulus (compressibility) 

 
• Concrete Integrity Evaluation
 
• Seismic Response Classification according to the 

International Building Code (IBC)

• Pavement System Profiles Evaluation



Sonic Echo/Impulse 
Response (SEIR)
works by impacting the foundation top 
and recording the echoes from a defect 
or foundation bottom with nearby 
receivers. This method works best for 
columnal type foundations such as piles 
and drilled shafts. 

• Drilled Shafts Depths Determination

• Shaft Integrity Evaluation

Crosshole Sonic Logging 
identify anomalies not identified through 
manual inspection or concrete coring on 
structures such as drilled shaft foundations 
and slurry walls. This test is performed 
by filling 2 steel tubes (installed during 
construction) with water and lowering a 
pair of transducers (one transmitter and 
one receiver) in the access tubes.

This method of testing detects anomalies such 
as voids, soil inclusions, and lower quality 
concrete in structures like bridge piers. 

Image courtesy of Geotechnology Inc.
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Every day, each of us has the opportunity to leave our mark on the world. Creating a Lasting Positive Impact® through 
engineering, surveying, and environmental services is the primary focus of Draper Aden Associates. We are more than 
just a set of plans, we are a way to achieve.

Draper Aden Associates’ aspirations and capabilities are growing every day. Whether it involves the creation of 
a water distribution system for an underserved community, restoration and reclamation of an environmentally 
degraded site, preservation of precious natural resources, sensitive development of new communities, or helping to 
enhance the campuses of institutions where the next generations will learn, what we do today can be looked back 
upon with pride tomorrow.

Draper Aden Geophysical - Solve hidden challenges by opening windows to the world below.
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