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Project Objectives

1. Investigate the viability of developing MWD practices for 
in situ soil assessment in support of conventional site 
characterization methods

2. Investigate multiple drill bit types to determine which bit 
provides the best sensitivity for the delineating Florida 
soils and provides an efficient drilling rate

3. Identify optimal drilling parameter ranges and develop a 
standard drilling procedure for the new test method

4. Investigate various independent and compound drilling 
parameters while maintaining the optimal parameter 
ranges to begin building an operational index to classify 
soil and rock types

5. Investigate the effect of eccentric drill string rotation on in 
situ strength assessment

6. Develop correlations between the measured drilling 
response and soil and rock properties commonly used in 
geotechnical design
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Project Tasks

ÅTask 1 - Drill Rig Instrumentation, Site Reconnaissance, and Preliminary 
Development

ÅTask 2 - Drill Bit Selection and Method Development

ÅTask 3a - Operational Index Development

ÅTask 3b - Eccentric Rotation Investigation at Deeper Drilling Depths

ÅTask 4 - Developing Correlation Between MWD and Engineering Parameters

ÅTasks 5a, 5b, and 5c - Consultant Implementation of MWD for Geotechnical 
Site Characterization

ÅTask 6a - Draft Final

ÅTask 6b - Closeout Meeting

ÅTask 7 - Final Report
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Task 1 ς Drill Rig Instrumentation, Site Reconnaissance, 
and Preliminary Development

ÅFour Gatorock slabs were 
cast to assist in developing 
correlations between 
drilling parameters and qu 
and qt using the bit selected 
in Task 2 

ïThe slabs will also assist in 
determining an upper 
penetration rate limitation 
while drilling within the 
developed operational limits
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Task 1 ς Drill Rig Instrumentation - Depth Sensor
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Task 1 ς Drill Rig Instrumentation - RPM Sensor
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Task 1 ς Drill Rig Instrumentation
Hydraulic Flow Control Valve and Drill Rig Vibration Sensor
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More control of penetration rate Measure drilling vibrations on the drill rig



Task 1 ς Drill Rig Instrumentation - Flow Meter & Pressure Transducer
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Task 1 ς Drill Rig Instrumentation
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Å New wireless drill rod transducer measures torque, crowd, and 3-axis 
vibration in the drill string   

Å Begins sampling drill rod data after the MWD system is powered on

Old System Requirements
Å External computer
Å Daily shunt calibrations and 

logging procedures
Å External base station
Å Conversion module box
Å Auxiliary junction box
Å Additional cabling
Å Not viable for implementation
Å FHWA (TN), MDOT, MTDOT



Sampling Rates and System Compatibility 

Å MWD = 2cm: MWD system continuously collects data that 
is averaged every 2 centimeters of penetration

Å MWD = 1cm: MWD system continuously collects data that 
is averaged every centimeter of penetration

Å MWD = 16Hz: MWD system takes an average every 1/16th 
of a second

Å Rod = 256Hz: Drill rod records 256 samples per seconds 
and transmits 16 samples every 1/16th of a second 

ÅRod = 16Hz: Drill rod records 16 samples per seconds 
and transmits 1 samples every 1/16th of a second 

ÅMWD = 5Hz: MWD system records a value every 200 
milliseconds

ÅRod = 16Hz: Drill rod records 16 samples per seconds 
and transmits 1 sample every 1/16th of a second



Candidate Sites for MWD Development

ÅKanapaha (Sand, Clay, Chert boulders, 
weak weathered Ocala limestone)

ÅTrenton (SP, SM, SC)
ÅUS 301 (SP, SP-SM, and organics)
ÅCR-250 (Sand, Sandy Clay, Clay, and a 

wide range of low strength Ocala 
limestone)

ÅCR-349 (SC, CH)
ÅCaryville (Limestone and various soil 

types near the surface)
ÅLittle River (SP, SM, SP-SM, ML, MH, 

CL, CH, Cemented Clays, Limestone, 
Dolomite)

ÅMarianna ς FDOT maintenance yard ς 
(SC)

ÅCottondale (SP-SM)
Å I-75 NB Rest Area (SP, SP-SM, SC, CH)
ÅKingsley (SM, SP-SM)
ÅPerry (Clayey material and a wide 

range of limestone strengths ς nearly 
the full Florida unconfined 
compressive strength, qu, range)

ÅBell (SC and weak weathered high 
porosity Ocala limestone) 
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MWD Drill Bits
Å Tri-cone roller bits and drag bits were 

identified in majority of surveys
ï Drag bit depicted was chosen for 

versatility in sand/clay/rock

Å PDC bit is UF research 
recommendation

Å Drill bit diameter = 2-тκуέ
ï Based on survey responses 

Steel Tooth Tri-cone Roller Bit Infinity PDC Bit 3 Chevron Stepped Drag bit

ÅSurveys were given to FL 
Geotechs that do site 
investigation work for FDOT

ÅDevelop method to embrace 
the current FL drilling practice 
and tooling


