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Optimum Pavement Performance
Depends On A Combination Of Factors

» Understanding of Your Objectives

» Choosing the Right Construction Materials
» Properly Designing Those Materials

» Constructing with Quality

» Ensuring That You Have Created an Adequate
Foundation
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» Reduce soil Pl and clay/silt-sized particles

» Improve workability and constructability

» Reduce shrink/swell characteristics of expansive soils
» Improve strength and stiffness/modulus

» Improve stability and durability

» Reduce moisture susceptibility




Expansive Soil and Expansive Clay
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Problems Associated w/Clay Solls

» Typically moisture sensitive
* expansion potential & swell pressure

» Exhibit poor pavement support

* low R-values, CBRs, & unconfined
compressive strengths

» Constructability problems

* highly plastic - poor workability
* hard to compact

°yield or pump when wet

* shrink when dry
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Purpose of the Treatment Guidelines

http://ftp.dot.state.tx.us/pub/txdot/mtd/treatment-quidelines.pdf

> Provide personnel with all levels of experience with
enough information to

Determine project suitability,

Identify goals of treatment,

Select appropriate type of additives,
Determine optimum amount of selected
additives, and

Identify appropriate construction processes.

» The information in this document is applicable to
both construction and maintenance.
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http://ftp.dot.state.tx.us/pub/txdot/mtd/treatment-guidelines.pdf
http://ftp.dot.state.tx.us/pub/txdot/mtd/treatment-guidelines.pdf
http://ftp.dot.state.tx.us/pub/txdot/mtd/treatment-guidelines.pdf

TxDOT Guidelines for Soil Treatment

TXDOT Specs (Road or Plant Mixed) ~ TxDOT Lab Mix Design Test Methods

Lime ltems 260 or 263 Tex-121-E
Cement Iems 275 or 276 Tex-120-E
FlyAsh Item 265 Tex-127-E

Asphalt ltem 292 Tex-126-E




> Select Additives

» Select the appropriate type of additive based on the goals of
soil treatment and the project-specific soil classification
(gradation and PI)

» Perform the lab mix designs to determine the optimum
amount of the selected additive on a project basis for the
desired engineering properties

Soil-Lime (Tex-121-E); DMS 6350

Soil-Cement (Tex-120-E); DMS 4600

Lime-Fly Ash (Tex-127-E); DMS 4615

Asphalt Treated Base (Tex-126-E)

V. YV VY VY




q% Koy Points of Guidelines

&= Soils are different
&= Additives are different

#= Reactions between soils and additives are
different (binding versus chemically
changing)

#=DO A MIX DESIGN

#= Evaluate the material engineering
properties and field performance




Provide structure and support for asphalt layer
Bases can be untreated, utilizing good source material

Marginal quality materials can be used for bases
¢ Must be treated w/ stabilizers if they are marginal in quality

Improve strength and stiffness /modulus
Improve stability and durability

Reduce moisture susceptibility (typical crushed stone base can
lose up to 90% of its strength when completely saturated)

V. VVYV VVYY

This is why its so important to protect the base from moisture
damage







» Texas is a very large and geologically
diverse state

» Budget and other practical constraints
require, to the extent possible, the use of
local materials

» Local materials can vary in quality
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Table 1: Flexible Base Material Types

e

A Crushed stone produced and graded from oversize quarried aggregate that
originates from a single, naturally occurring source. This does not include
gravel or multiple sources.

‘ Crushed or uncrushed gravel. Blending of two or more sources is allowed.

Crushed gravel with a minimum of 60% of the particles retained on a No. 4 sieve with
two or more crushed faces as determined by Tex-460-A, Part |. Blending of two or
more sources is allowed.

|

Type A material or crushed concrete. Crushed concrete containing gravel will be
considered Type D material. Crushed concrete must meet requirements for recycled
materials and be managed in a way to provide for uniform quality. The engineer may
require separate dedicated stockpiles 1o verify compliance.

Caliche, iron ore, or as otherwise shown on the plans.




Table 2: Basic Recommendations for Type Selection

Description
AorD* Strongest, most durable base
BorC Marginal base
E Non-standard requirements

* When crushed concrete is allowed.

Type A and D materials are generally considered high-quality base since crushed materials have,
in general, higher stability than rounded materials. Type A and D are often used in combination
with Grade 1-2, which has the most stringent material requirements. Type D allows the use of

Type A or crushed concrete. This option provides an alternative where crushed concrete may be
used if economically feasible.

Types B and C are generally used for areas that have gravel as a local material.

Type E may be used for new or unspecified materials.




Table 3: Flexible Base Material Requirements from ltem 247

Master gradation sieve size As shown on
(cumulative % retained) Tex110:E the plans
el g 0 0 0
134" 0-10 0-10 0-5
78" 10-35 - 10-35
3" 30-65 - 35-656
#4 45-75 45-75 45-75
#40) 65-90 50-85 70-90
o As shown on
1 _
Ligquid limit, % max Tex-104-E 10 40 the plans 3b
Plasticity index, maxt  Tex-106-E 10 T [eEEL 10
the plans
Plasticity index, min Tex-106-E As shown on the plans
Wet ball mill, % max2 Tex 116 E 40 - As shown on 40
the plans
Wet ball mill, % max increase ~ N As shown on
passing the #40 sieve Tex-116E Al the plans =l
Compressive strength, psi, As shown on
min IR the plans
Lateral pressure, O psi 35 - -
Lateral pressure, 3 psi - - 90
Lateral pressure, 1b psi 175 - 1fs

1 Determine plastic indexin accordance with Tex-107-E (linear shrinkage ) when liquid limit is unattainable,
as defined in Tex-104-E.

2 Grade 4 may be furtherdesignated as Grade 4A, Grade 4B, etc.







3088

Special Specification 3088 &

Full Depth Reclamation Using Foamed Asphalt (Road- !ﬁzﬂﬂmfi::m
Mixed)

1. DESCRIPTION

Perform full depth reclamation (FDR) using an in-place mixing process to obtain a homogenous mixture of
the existing surface and the underlying base matenal (with or without new material and additive added) using
a foamed asphall.

2024 Specifications

ltem 291
Foamed Asphalt Treatment (Road-Mixed)

1. DESCRIPTION

Perform full-depth reclamation (FDR) using an in-place mixing process to obtain a homogenous mixture of
the existing surface and the underlying base material (with or without new material and additive added) using
a foamed asphalt.




3089

Special Specification 3089 =t
Full Depth Reclamation Using Asphalt Emulsion l“::“fim,?::m
(Road-Mixed)

1. DESCRIPTION

Perform full depth reclamation (FDR) using an in-place mixing process to obtain a homogenous mixture of
the existing surface and the underlying base material (with or without new material and additive added) using
an emulsified asphalt.

2024 Specifications

ltem 290 >

Emulsified Asphalt Treatment (Road-Mixed)

1. DESCRIPTION

Perform full-depth reclamation (FDR) using an in-place mixing process to obtain a homogenous mixture of
the existing surface and the underlying base material (with or without new material and additive added) using
an emulsified asphalt.




TxDOT 2021. Pavement Manual. Maintenance Division, Austin, TX.
https:/ /www.txdot.gov/content/dam/txdotoms/mnt/pdm/pd
m.pdf

TxDOT 2019. Treatment Guidelines for Soils and Base in Pavement
Structures. Materials and Tests Division, Soils and Aggregates Section,
Austin, TX.

guidelines.pdf

TxDOT 2005. Guidelines for Modification and Stabilization of Soils and
Base for Use in Pavement Structures. Construction Division, Materials
and Pavements Section, Geotechnical, Soils and Aggregates Branch,
Austin, TX. https:/ /ftp.txdot.qov/pub/txdot-
info/cmd/tech/stabilization.pdf

TxDOT 2005. Guidelines for Treatment of Sulfate-Rich Soils and Bases
in Pavement Structures. Construction Division, Materials and
Pavements Section, Geotechnical, Soils and Aggregates Branch,
Austin, TX. https:/ /ftp.dot.state.tx.us/pub/txdot-
info/cmd/tech/sulfates.pdf

TxDOT 2025. Guide Schedule of Sampling & Testing for Design Bid-
Build (DBB) Projects (DBB Guide Schedule). Austin, TX.

https:/ /www.txdot.gov/content/dam/docs /division/mtd/desi

n-bid-build-guide-schedule-may-2025.pdf

Texas
Department
of Transportation

Full-Depth Reclamation with
Asphalt Binders

Construction Guidelines
Materials and Tests Division
Soils and Aggregate Section

February 2026




» Wrong Stabilizer
» Remove and Replace Existing Subgrade / Embankment

» Additional Base or Pavement Thickness Instead of
Treating the Subgrade

» Alternative Stabilizers (Proprietary Liquids or Dry)




> Cement, by its chemical nature, does not
complete the pozzolanic reaction that will
permanently change the structure of clay

> Cement will set up rapidly (3 hours), and does
not have the time nor the available calcium to
achieve what lime does to highly plastic clay
on a one-to-one basis







Typically not as cost effective compared to soil treatment

Highly variable determining cost of import material due to source
and haul distance

Can be other problems associated with this concept that aren’t
considered (variability of import fill source that isn’t properly
monitored)

You will not significantly improve the long-term strength of the
layer by importing fill




] ] ]

This alternative appears most commonly in municipal, commercial and
subdivision type projects

The engineer/architect or sometimes a contractor will convince a developer or
a smaller local agency to do away with subgrade treatment by adding an
extra inch of concrete pavement, or extra flex base and sometimes Hot Mix
Asphalt (HMA)

This is a strategy that is driven by the belief you can save cost and time

This will, in almost all cases, lead to poor performance for roadways, parking
lots, and foundations because nothing has been done to treat the underlying
problems of marginal / poor subgrade soils




The use of GeoGrid in place of soil stabilization




The use of GeoGrid in place of soil stabilization

» Using Geogrid directly on compacted but untreated high Pl
subgrade will not provide the benefits achieved by creating a
uniform stabilized layer.

« Moisture and the fines in the untreated subgrade layer will work their way up
into the crushed stone base (fluctuations in moisture condition and capillary
rise). This weakens the base layer significantly over time and can lead to
premature failure of the pavement structure.

- A properly treated sub-base layer provides significant protection for the
overlying base layer by adding strength, waterproofing and stopping the
swell potential of the treated layer that will not happen using Geogrid alone




(1.) ionic stabilizers, reported to work through
cation exchange within the clay mineral

(2.) enzyme stabilizers, described as consisting
of various organic catalysts

(3.) polymer and “Bio-Polymer” stabilizers,
comprised of various organic and inorganic
polymers




“Supplier claims of product effectiveness are often not
well substantiated with independent field or laboratory
evaluations performed under controlled conditions. The
chemical composition of these products is usually
considered proprietary, and the suppliers often give
minimal or incomprehensible information regarding the
mechanisms of soil modification.”

AN ANALYSIS OF THE MECHANISMS AND EFFICACY OF THREE LIQUID CHEMICAL SOIL STABILIZERS: VOLUME 1

May 2003

Alan F. Rauch, Lynn E. Katz, and Howard M. Liljestrand




> A Perfect Laboratory Mix Design Will
Only Work in the Field if Proper
Construction Procedures Are
Followed

gm
Texas

Department
of Transportation

Standard
Specifications
for Construction
and Maintenance of
Highways, Streets,
and Bridges

Acipled B4 thie
Teoias Dupammeem of Tean sponation

Eepiember 1, 2824
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TXDOT Soil Treatment Gonstruction Specifications
e resmert ol Roemnis

260

263

265

275

276

Asphalt
Emulsion

Foamed
Asphalt

Lime (road mixed)

Lime (plant mixed)

Fly ash or lime-fly
ash (road mixed)

Cement (road
mixed)

Cement (plant
mixed)

Emulsion (road
mixed)

Foamed Asphalt
(road mixed)

Mellowing requirements apply depending on the type of lime and
sulfate content of the material.

Cure at least 7 days by sprinkling or by asphalt membrane.

Complete compaction within 6 hours of application of Class FS
ash and within 2 hours of application of Class CS ash. Cure FS
ash 7 days; CS at least 24 hours.

Complete compaction within 2 hours. Microcrack to reduce
shrinkage cracks. Cure at least 3 days by sprinkling or asphalt
membrane.

Microcrack to reduce shrinkage cracks. Cure at least 3 days by
sprinkling or asphalt membrane.

Cure to 2 percentage points below optimum before placing the
next course.

Special equipment is needed. Cure a minimum of 2 hours.



Proof rolling provides a method to examine the
entire subgrade or base surface as a compliment
to standard random acceptance testing

Simple, low-cost method to ensure prepared
subgrade or base layer is good prior to next layer
placement

Will identify areas that need to be reworked

Referenced in some specifications but often
overlooked




Item 216

Proof Rolling

1. DESCRIPTION
Proalk-roll earfwork, bass, o bolh Lo locate unsiable ameas.

Z EQUIPMENT

2.1, Spec¥ad Eguipmant. Fumish rolam that eigh o7 leasl 25 les when lpaded. The rasimum aoospiabe
Icad is 50 fons. Provide molers. fral mest tha requiremenis of Section 210 2.8 Preumatc Tiee Aollers "

2Z ARerniative Equipmest The Toniraion misy use allerrals compscion emipmsnd that producss resuls
qurakont to the: spacified coquipmen in the sama preicd of $me as apprmend. Discontinue the use of Fa
altermatve: pguipment and fumish the specificed aqupment it the desiced msuits am nm achieved

1 CONSTRUCTION
Pedform proof moling as direced Adjust tha load and bire inflation pressuses within the range of Lhe
mansfachrer's charts o fabuladons, 8z draclect Make af keast 2 covserages with the proof miler. Offsat sach
Tip o the roder By al mostona Gn witth, Josrala rolers 578 spead babwean 2 and § miph, 55 direcied
Coowress ursiable or poronfiom anreas, if lound, n accordance wilh the applicable Bem

4. MEASUREMEMNT
Roolling will B2 meaaured by e hour opanaied on 2urlsces being besled

5 PAYMENT

The work parformed and equipment furisha n accordance with thes Hem and messuned o5 prosiderd snder
“Keasurement” will be paid for al the unit prics bid o Prool Rolling.” This prics i full compessslion for
fernishing and operaiing equiomenl and for lBbor, materials, focks, and incidenials
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Smooth, Durable Asphalt Streets and Roads Can
and Should be Expected. Let’s Design and

Build the Best!!
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