= -

INTELLIGENT
COMPACTION

Never Guess Again

Jimmy Si, Ph.D., P.E. Tempe, AZ, Nov. 13, 2013




Table of Contents

p What Is Intelligent Compaction (IC)? 3-7

8-10

11-14
p National and TxDOT IC Research 15-19
p TXDOT IC Projects 20-33
B Benefits and Challenges of IC 34

N
p What Is Next? 35-36
7 TxDOT


Utah-IC-Demo-TV-News.wmv

Significance of Quality Compaction

We 0 knewn it for a long time é é

N T hneportance of compaction in highway construction has
long been recognized. Recent laboratory and field
Investigation have repeatedly emphasized the value of

thorough consolidation in both the base and surfacing
courses. o

Reference --"Public Roads, M a.y 1 9 3 9 authors J.T. Pauls and

J.F. Goode"
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Significance of Quality Compaction
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What Is Intelligent Compaction (IC)?

Alntelligent Compaction (IC) is an innovation
continuous compaction control procesthat

| measureSmaterial stiffness during the
compaction process,

| analyzesthe information being collected,

I makesan adjustment of vibratory roller
parameters, and

| executesthe change to optimize the compaction
effort.
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What Is Intelligent Compaction (IC)?

AVibratory rollers with a feedback
control measurementsystem

I Measures material stiffness

I Control system automatically
changesparameters (amplitude
and frequency) basedn the
measured material stiffness

AGPSbased documentation
system

I Continuous monitoring
materi al Gasd st |
corresponding rolledocations

I ReaHime displayingcolor-
coded mapping of stiffness
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What Is Intelligent Compaction (IC)?
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How Does It Work?

Amplitude &
Frequency Control

Soft Soil, poorly compacted; acting as a spring

High Amplitude, Low Frequency, Penetrate Deeper

Hard Soil, well compacted; acting as an anvil

Low Amplitude, High Frequency, Compact Surface

Courtesy of Ammann America




How Does It Work?

GPS-based Compaction Measurement

GPS1 Satellite
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How Does It Work? *

Compaction Control Process

GPSi Satellite
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Why Do We Need It?

ACurrent Practice

I Lab Compaction
ATex113-E and Tex114-E

I Field Compaction

AOrdinaryCompaction
(Proof Rolling)
ADensity Control

I Sand cone replacement
test

I Nuclear gauge test (density
and moisture
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