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Chapter 1 Introduction

The objective of joint sealing in Portland cement concrete (PCC) pavement is to minimize water
and incompressible material getting into the joint. Adequate joint sealing also minimizes
corrosion potential of dowels and tie bars by reducing entrance of water and de-icing chemicals.
Intrusion of water into layers under the concrete slab through poorly sealed joints could degrade
the durability of layers under the concrete slab, accelerating the deterioration of PCC pavement
condition. Intrusion of water also increases the potential for freeze-thaw distress as well as D-
cracking in concrete pavement. Even though these benefits of joint sealing are well known, there
has been a controversy over whether these benefits are materialized in actual pavements. The
primary cause for the controversy lies in the fact that current practice of sealing joints does not
truly "seal" the joint throughout the performance or design period of concrete pavement, which
is 30 years in Texas. Average effective life of joint sealing, based on field observations and

opinions of engineers involved in PCC pavement design, construction and maintenance at a

number of state DOTs, vary from seven to ten years, which would require re-sealing joints three
to four times during the performance period of PCC pavement in Texas. However, re-sealing

joints is rarely done, not only in Texas, but in northern states where one of the primary distresses

in PCC pavement is joint deterioration due to freeze-thaw and D-cracking. Even some northern
states, such as Wisconsin and Minnesota, do not seal joints where design sppeed is more than 45
miles per hour. The reason for not sealing joints is based on the field evidence made in
Wisconsin that no difference in PCC pavement performance was observed in PCC pavement
sections with joints sealed and not sealed (Shober 1997). According to Shober, the very worst
performance resulted from partially sealed or filled joints. Based on the extensive field evidence
in Wisconsin, Wisconsin DOT passed a policy in 1990 eliminating all PCC joint sealing in new
construction and maintenance. Since then, whether to seal joints or not became a national issue.

In Texas, all joints in PCC pavements - contraction joints and longitudinal construction/warping
joints in jointed concrete pavement (CPCD; concrete pavement, contraction design) or transverse
construction joints and longitudinal construction/warping joints in continuously reinforced
concrete pavement (CRCP) - have been sealed. Since stabilized base is used under concrete slab
in Texas, disintegration of base material due to the water infiltrated through poorly sealed joints
would not be as significant as for pavement with un-stabilized base. Due to mild weather
condition, freeze-thaw damage or D-cracking in PCC pavement is quite rare in Texas. In
addition, topography is quite flat in many parts of Texas and open ditch elevations are not much
deeper than base elevations in many locations. When there is large rainfall, water ingress to the
base and subgrade from open ditch is more pronounced than any water ingress through poorly
sealed joints. All these make the controversy over seal or not seal more complicated in Texas.
In Texas, joint sealing has not been a serious issue, primarily because most of the concrete
pavement built since 2001 has been continuously reinforced concrete pavement (CRCP), which
requires sealing at longitudinal sawed contraction joint and longitudinal or transverse
construction joints only. Lane mileage of CPCD has been decreasing in Texas. However, with a
new CoTE requirement for CRCP, the usage of CPCD could increase in the future, especially in
certain districts where the availability of coarse aggregate with a low CoTE is quite limited.
Accordingly, the joint sealing issue could become important in the future in Texas. There are
three elements associated with joint seal performance: (1) proper joint design, (2) quality of joint
seal materials, and (3) proper installations.
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Currently, joint design is dictated in the joint design standards, JS-14. Joint seal material quality
is controlled by DMS-63 10. Joint sealant installation is governed by Item 438. There are
discrepancies between Texas Department of Transportation (TxDOT) requirements and actual
practice, potentially compromising the effectiveness of joint performance. The discrepancies
need to be identified and design standards or specifications revised or field practices modified.

This report consists of the following chapters:

Chapter 2 describes literature reviews on sealant performance evaluation methods as well as joint
sealant installation practices in Texas.

Chapter 3 describes the field survey results to evaluate the performance of joint seals in PCC
pavements in Texas. The field evaluations of joint seals in PCC pavements were conducted in
accordance with a factorial experiment stipulated in the project agreement.

Chapter 4 presents field testing schemes and data analysis results to evaluate current TxDOT
practices related to joint design, sealant materials and construction, and to identify areas that
need to be improved. Gages were installed at two projects, one in SH 288 in the Dallas District
and the other in FM 2253 in the Atlanta District, and data were downloaded and analyzed on a
periodic basis.

Chapter 5 describes other states' practices in joint sealing, more specifically whether sealing is
required. The performance of a seal-no seal test section in Texas was monitored and the findings
are discussed in this chapter.

Chapter 6 describes the conclusions and recommendations.
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Chapter 2 Evaluation Methods of Joint Seal Performance

There are different types of joint sealant failure, depending on the sealant material properties,
joint movements and how sealants are installed. This chapter discusses failure types of joint
sealant and evaluation methods for joint sealant condition.

2.1 Types of Joint Seal Damage

"Distress Identification Manual" for the long-term pavement performance program defines joint
seal damage as any condition which enables incompressible materials or water to infiltrate the
joint from the surface (Miller and Bellinger 2014). There are six types of joint seal damage
described in the Manual, which is briefly discussed here. It is to be noted that, even though the
term "joint seal damage" is used, some of the types are not directly related to joint seal damage;

rather, they are consequences of the seal damage.

2.1.1 Adhesion failure (loss of bonding to the side of the joint)

Adhesion failure denotes the failure of the sealant to adhere to the concrete side surfaces of joints.
The major causes for this type of failure include joint movements exceeding the ability of sealant
to bond to concrete, uneven surface preparation, and weak bead configuration. Figure 2.1
illustrates the joint adhesion failure.

Sealant

Backer Rod

Figure 2.1 Adhesion failure

2.1.2 Cohesion failure (breakage within the sealants)

Cohesion failure occurs when sealant fails to hold together. Unlike the adhesion failure, which is
a breakage between sealant and concrete, cohesion failure indicates breakages or cracks within
sealant. Cracks can take place in either transverse or longitudinal directions. The major causes for
this type of failure include presence of air voids in sealant, poor quality sealant, and/or improper
multi-component sealant mixing. Figure 2.2 illustrates the joint cohesion failure.
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Sealant

Backer Rod

Figure 2.2 Cohesion failure

2.1.3 Torn or missing sealant

Torn or missing sealant is defined as the failure of sealant due to cohesive and adhesive failures,
which includes displacements of sealant from its position. Major causes include improper surface
preparation, poor quality of sealant, or inadequate shape factors of the joints.

2.1.4 Amount of incompressible material

When incompressible materials such as sand are infiltrated into poorly jointed seals, the
expansion of concrete in hot weather could result in blowups, causing failure of rigid pavements.
Incompressible material itself in a joint is not joint seal damage; rather, it is an indication of
improper installation of joint seal or adhesion/cohesion damage to sealant.

2.1.5 Evidence of pumping

Pumping occurs when iwater intrudes through failed joints, cracks or along the pavement edges,
and the infiltrated water carries fine particles from the foundation and shoulder of pavement,
ejecting it onto the surface of pavement during traffic loading applications. Pumping becomes a
serious problem when a larger amount of material is displaced, resulting in unsupported slab and
eventual failure of the pavement (ASTM 1996).

2.1.6 Joint faulting

Joint faulting is the difference in the elevations across the joint between two slabs due to
pumping or other causes. Joint faulting degrades riding quality of jointed concrete pavement
(CPCD), especially when the average faulting is above 0.1 inches. With the use of dowels and
stabilized base, faulting is substantially reduced. On the other hand, the absence of dowels or the
use of non-stabilized base such as flexible base could cause faulting, even when the joint seal is
properly functioning. Accordingly, joint faulting is not necessarily the evidence of a poor joint
seal. However, poor joint seal performance could exacerbate a faulting problem.

2.2 Joint sealant type

There are two primarily different joint sealant types - liquid and preformed sealants. Liquid
materials seal joints by adhering to the joint faces and are subjected to compression and tension.
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The preformed materials are used for compression seals that operate only in compression and in
expansion type joints (California Department of Transportation 2008).

The most widely used sealants in Texas are liquid type: silicon and asphalt sealants. Silicon is an
inorganic polymer material and has resistance to moisture. Silicon also has good thermal
stability, which makes it suitable material for outdoor application as sealant. Silicon is a cold-
poured type sealant, possesses adequate adhesive and cohesive strength as well as lower
temperature sensitivity, and is low modulus. It has as high as one hundred percent extension
recovery and fifty percent compression recovery. Since silicone is virtually inert, it has good
weathering characteristics as well. The cost of the silicon-sealant is high when compared to other
cold-poured type sealants; however, it is known that its performance period is longer (Brown
1991; Dong et al. 2011). The curing time for silicon sealant is about 30 minutes and it develops a
low elastic modulus, which allows good extension and compression recovery.

Asphalt sealant is a hot-poured type of sealant. Initially, hot poured asphalt was used as sealant
since it was easily available, inexpensive, and of relatively acceptable quality. Installation of hot
poured asphalt sealant requires high temperatures, usually from 350 to 400 F to be placed
properly in pavement joints. The temperature control should be a top priority to attain its desired
properties. The cost and life span of the asphalt sealant is low when compared to the silicon
sealant (Collins et al. 1986; Odum-Ewuakye and Attoh-Okine 2006).

Table 2.1 shows the joint sealant in the TxDOT DMS-6310 (Texas Department of Transportation
2012). It is noted that the current joint seal detail (JS-14) allows only Classes 5 and 8; in other
words, hot-pour asphalt is not allowed per JS-14. Table 2.2 summarizes the materials and
application requirements of the various classes.

Table 2.1 Class of joint sealants (Texas Department of Transportation 2012)

Class Description
1 Two-component polyurethane, rapid curing, self-leveling
2 Two-component synthetic polymer, self-leveling
3 Hot-poured rubber
4 Low-modulus silicone, nonsag
5 Low-modulus silicone or polyurethane, self-leveling
6 Preformed seals
7 Low-modulus silicone, rapid curing, self-leveling
8 Low-modulus silicone or polyurethane, self-leveling, concrete only
9 Polymer-modified asphalt emulsion
10 Polymer-modified asphalt emulsion, nonsag
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Table 2.2 Joint sealant applicability (Texas Department of Transportation 2012)

Features Classes

1 2 3 4 5 6 7 8 9

Material Polyurethane Asphalt Silicone Siicne Solid Silicone Siic ne phlt
Polymer Polyurethane Polyurethane Emulsion

1- or'-211 1 2-
component

Self-
Leveling SL SL N A NS SL N A SL SL SL a NS
or Nonsag

Primer Ys ' N
Required Yes No No No No No Yes No No ' No

Backer
Rod Yes No No Yes Yes' No Yes Yes3  No No
Required

Joint Type H ' ACS AC ACS AC CS CSH C AC' AC

1. These materials must cure by chemical reaction and not by evaporation of solvent or fluxing of harder particles.

2. Joint Types: A = asphalt-to-concrete: C = concrete-to-concrete: S = steel or annored: H = header-type. Use with joint types other than the
ones listed only after evaluating the sealant for the proposed application.

3. Unless otherwise shown on the plans.

2.3 Evaluation of Joint Sealant Condition

As discussed earlier, there are six items related to joint seal damage, some of which are the results
of the others. Accordingly, quantifying joint sealant condition numerically is not a simple task.
Also, to make quantified joint sealant condition more meaningful, the quantified value should have
a close correlation with pavement performance. At this point, no joint sealant condition evaluation
system exists that correlates with pavement condition. In this report, the most widely used system
is discussed. In this system, the joint sealant condition is quantified by the following equation:

SCN = 1(L) + 2(M) + 3(H)

where, SCN = sealant condition number
L = number corresponding to low severity sealant condition
M = number corresponding to medium severity sealant condition
H = number corresponding to high severity sealant condition

SCN can be determined for each joint, and how L, M and N are determined is as follows. For
each joint, the values of two variables - water infiltration and stone intrusion - are determined.
For water infiltration, total percentage of joint seal length that allows water to enter into joint
through adhesive and cohesive failures is determined in accordance with the equation below
(Evans et al. 1999).

% L = (Lf/Ltot) x 100

where: % L = percent length of the joint allowing water infiltration
Lf = length of the joint sealant that allows the infiltration of water
Ltot = length of the joint sealant evaluated

6



Once % L is determined, the water infiltration is rated using the following criteria:

- No water infiltration: % L = 0 % < % L < 1 %
- Low severity water infiltration: 1 % < % L < 10 %
- Medium severity water infiltration: 10 % < % L < 30 %
- High severity water infiltration: % L > 30%

Stone intrusion is rated using the following criteria:

- No: no stones or sands at all
- Low: occasional stones or sands stuck to the top of the sealant (or material embedded on the

surface of the sealant/channel interface).
- Medium: sand or debris stuck to sealant and some debris deeply embedded in the sealant.
- High: much sand and debris stuck to and deeply embedded in the sealant or filling the joint.

For example, if a joint has 20% water infiltration (Medium) and occasional stones or sands stuck
to the top of the sealant (Low), an SCN of 3 is obtained for the joint (1*(1) + 2*(1) + 3*(0)). It is
noted that SCN varies from 0 to 6. For SCN to be zero, the rates should be "No" for both water

infiltration and stone intrusion. For SCN to be 6, the rates should be "High" for both water
infiltration and stone intrusion.

The rating system discussed can be quite subjective, and does not appear to be directly related to
pavement performance. For example, level of stone intrusion may not have any impact on
pavement performance if joint movements are small with small joint spacing and stones are of
small size.

Figures 2.3, 2.4, and 2.5 show the examples
intrusion, respectively.

of each "Low, Medium, and High" in terms of stone

~wjA~

Figure 2.3 Low level of stone intrusion
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Figure 2.5 High level of stone intrusion

In general, more than 10 joints are evaluated, and the joint sealant conditions are quantified as
discussed above. Based on the SCN, seal rating (SR) is derived at three levels, which are "Good
(SCN: 0-1)", "Fair (SCN: 2-3)", and "Poor (SCN: 4-6)".

To determine SCN and SR, the methods described above were applied to FM 2499 in Denton
County in the Dallas District and the results are shown in Table 2.3. SCN and SR were derived
for all the sections surveyed in Texas and the information is included in Appendix I along with
the pavement details.
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Table 2.3 Example of SCN and SR evaluation

FM 2499 Dnton County TCJ-1 TCJ-2 TCJ-3 TCJ-4 TCJ-5 TCJ-6 TCJ-7 TCJ-8 TCJ-9 TCJ-10 TCJ-12 TCJ-14

1. Adhesion failure [in] 72 29 - - 72 - 72

2. Cohesion failure [in] - - - - - -

3. Torn or missing sealant [in] 72 72 - 101 - 58 20 72 - 108 144

[% T or M = Ltm/Ltot*100%] 50% 50% 0% 70% 0% 40% 14% 50% 0% 75% 0% 0% 0% 100% 0%

4. Amount of incompressible 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
material

5. Evidence of pumping - - - - -

6. Joint faulting - - - - - -

7. Water infiltration 144 in. 101 in. O in. 101 in. O in. 58 in. 20 in. 144 in. O in. 108 in. O in. 72 in. O in. 144 in. O in.

[% L = Lf/Ltt*100%] 100% 70% 0% 70% 0% 40% 14% 100% 0% 75% 0% 50% 0% 100% 0%

Water infiltration Severity ratings HIGH HIGH NO HIGH NO HIGH MED HIGH NO HIGH NO HIGH NO HIGH NO

8. Stone/Debris Retention
Severity Rating

10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%

LOW LOW LOW LOW LOW LOW LOW LOW LOW LOW LOW LOW LOW LOW LOW

Seal Condition Number (SCN) 4 4 1 4 1 4 3 4 1 4 1 4 1 4 1

Seal Rating (SR) Poor Poor Good Poor Good Poor Fair Poor Good Poor Good Poor Good Poor Good

2.4 Sealant Installation Practice in Texas

This section provides the current practice of joint sealant installations in Texas. For a number of
operations and equipment related to sealing joints, current TxDOT specifications Item 438
"Cleaning and Sealing Joints and Cracks (Rigid Pavement and Bridge Decks)" references the
manufacturer's recommendations. Accordingly, variations exist in joint sealing operations,
depending on the manufacturer of the sealant and equipment. Typical operations in Texas are

discussed in this section.
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2.4.1 Joint preparation

1st Step: Saw cut

Figure 2.6(a) shows the first saw cut to the one-third pavement depth. A wet saw is usually
applied in this step. Figure 2.6(b) illustrates the second saw cut, which is to provide sealant
reservoir.

a. The first saw cut (wet) b. The second saw cut (dry)

Figure 2.6 Saw cut operations

2 "a Step: Sand blasting and air blasting

After saw cutting, joint interfaces are sandblasted to remove the residuals in the interfaces of joint as
shown in Figure 2.7(a). Figure 2.7(b) shows the joint cleaning procedure using compressed air. The
compressed air must be free of moisture and oil. The joint interfaces are supposed to be checked for
cleanliness. If there are any dust or remaining concrete particles, then the joint must be re-blasted and
blown clean. To ensure cleanliness, it is recommended that each joint interface be wiped clean with a
clean rag without solvents to remove any dust remaining after sandblasting. However, this
recommendation is rarely followed.

10



f1

/
N \

I

a. Sand blasting b. Air blasting

Figure 2.7 Sand blasting and air blasting

2.4.2 Backer rod installation

The backer rod plays a role as a bond breaker, preventing the sealant from bonding to the bottom of the
joint and preventing the flow of the material through the joint itself. Backer rods consist of cylinders of
compressible material, which holds the fluid sealant in place in open joints. Backer rods also prevent
"three-face bonds" in the joints. This enhances the performance of joint sealant by minimizing stresses in
the sealants. It should be noted that TxDOT "Concrete Paving Details Joint Seals (JS-14)" does not
require a backer rod at longitudinal sawed contraction joints or longitudinal/transverse construction joints,
which violates the principle of avoiding three-face bonds. However, backer rods were installed in all the
joint sealing operations observed. The size of the backer rod must be at least 25% greater than the joint
reservoir width (Texas Department of Transportation 2012). Figure 2.8(a) shows a backer rod installation
at longitudinal sawed contraction joint and Figure 2.8(b) illustrates a close-up view after backer rod
installation.

a. Backer rod installation b. Close-up view after backer rod installation

Figure 2.8 Backer rod installation
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2.4.3 Sealant installation

Sealant is installed in one direction only and from the bottom of the joint up. Figure 2.9 illustrates the
sealant installation operation.

Figures 2.10(a) and (b) show sealant not properly installed. The tip of the
located, with the resulting poor sealant installation.

sealant nozzle was not properly

Figure 2.9 Sealant installation

a. Backer rod installation b. Close-up view after backer rod installation

Figure 2.10 Inadequate sealant installation
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Chapter 3 Evaluation of Joint Seal Performance in Texas PCC Pavement

3.1 Factorial Design of Field Survey

The objective of this field survey was to evaluate the performance of joint seals in PCC
pavements in Texas. The research team performed field evaluations of joint seals in PCC
pavements in accordance with a factorial experiment stipulated in the project agreement.

A total of 61 sections were selected for joint sealant condition evaluations. Those sections were
selected based on pavement type and age, environmental condition, and base and shoulder type;
these selections ensure the inclusion of all environmental conditions in Texas as well as
pavements with various structures and ages. Efforts were made to develop a balanced factorial
experiment. Tables 3.1, 3.2, and 3.3 show the pavement details for the selected sections under

"Pavement Age". Figure 3.1 shows the lane mile information for CPCD, including a few JRCP in
Texas based on the 2013 TxDOT Pavement Management Information System (PMIS). According
to the 2013 PMIS, the Dallas, Beaumont, and Houston Districts have the most CPCD in Texas.
Therefore, the most candidate sections for sealant condition survey were located in those three
Districts. There were no CPCD sections in Abilene, Austin, San Antonio, Corpus Christi,
Brownwood, or El Paso Districts, which indicates that CPCD has been rarely constructed in a
"dry-no freeze" zone.

Figure 3.2 shows the location of the test sections for joint sealant condition survey. As discussed
earlier, since most of the CPCD sections are located in the Dallas, Beaumont, and Houston
Districts, the sections investigated are also in these Districts.

13



Table 3.1 Pavement details (less than 10 years)

Pavement Age: Less than 10-Y Reference Marker Construction

NO District County Highway CSJ PAge PType Begin End etin Shoulder Base Subgrade Letting Begin End CommentsLength[mile] [in] Year

1 DAL DALLAS MH 8050-18-042 5 CPCD 2.427 10 Mono Curb 4-in ASB [TY-B] 6-in LTS 2005 2/09/2005 1/27/2009 Widening Project

2 BMT JEFFERSON FM 364 0786-01-070 9 CPCD RM 446+0.85 449+0.54 2.647 12 Tied Concrete 1-in AC+6-in CSB 6-in LTS 2003

3 DAL DALLAS MH 8043-18-005 7 CPCD 2.011 8 Mono Curb 4-in ASB [TY-B] 24-in LTS 2005

4 BRY BRAZOS BS 6-R 0050-01-060 5 CPCD RM 415+0.657 RM 417+0.493 1.835 8 TY-lI Curb 1.5-in Bond Breaker Existing CPCD 2004 8/10/2004 2/04/2009

5 DAL DENTON FM 2499 2681-01-015 6 CPCD RM 246+0.7 RM 249+0.432 2.722 8 Curb 4-in ASB [TY-B] 6-in LTS 2006 7/06/2006 5/23/2008

6 DAL COLLIN SH 78 0281-02-060 4 CPCD RM 264+0.774 RM 272+0.425 7.767 9 TY-I Curb 4-in ASB 12-in LTS 2009 8/11/2009 Widening Project

8 BMT ORANGE BU 90-Y 0028-15-040 9 CPCD RM 439+0.126 RM 440+0.746 1.599 10 -P Mono Curb 1-in AC+6-in CSB 6-in LTS 2001 37/11/200109/19/2005
9 WAC MCLENNAN FM 933 0209-07-031 5 CPCD RM 353+0.740 RM 357+0.603 3.865 10 Y-Il Mono Curb 6-in ASB [TY-B] No Info. 2005 3/09/2005 12/03/2009

10 WAC MCLENNAN FM 1695 2506-01-021 5 CPCD RM 358+0.462 RM 359+0.852 2.314 10 Y-P Mono Curb 3-in ASB [TY-B] 8-in LTS 2004 7/08/2004 6/02/2009 Unable to access

11 DAL DALLAS IH 35E 0196-03-106 7 CPCD. RM 445+0.242 RM 446 0.758 11 Tied Concrete 4-in ASB [TY-B] 6-in LTS 2005 6/08/2005 1/09/2007 Unable to access

12 DAL DENTON IH 35E 0196-01-093 8 CPCD RM 463+0.698 RM 464+0.966 1.384 10 Tied Concrete 4-in ASB [TY-B] 6-in CTS 2004 11/10/2004 1/17/2006 Ovarlaid with AC

13 TYL HENDERSON SH 198 1668-01-013 2 CPCD RM 303A+0.127 RM 304+0.109 0.972 9 TY-II Mono Curb 4-in ASB 6-in LTS 2010 7/08/2010 Reconstruction

14 DAL COLLIN US 75 0047-06-132 5 CPCD RM 247+0.034 RM 248 0.966 10 Tied Concrete 2.5-in ASB [TY-B] 8-in LTS 2008 6/11/200810/23/2009 Widening Project

15 DAL COLLIN SH 289 0091-05-049 7 CPCD RM 254 RM 254+0.6005 0.6005 12 Curb 2-in ASB [TY-B] 6-in LTS 2006 5/09/200611/19/2007 Widening Project

16 DAL DENTON IH 35E 0196-02-098 10 CPCD RM 446 RM 446+0.534 0.534 11 Tied Concrete 4-in ASB [TY-B] 6-in LTS 2003 8/05/2003 6/28/2004 Unable to access

17 DAL DENTON SH 121 3547-01-008 7 CPCD RM 273+0.163 RM 274+0.676 1.244 11 Tied Concrete 4-in ASB 6-in LTS 2002 2/04/2003 11/07/2007 Ramp Widening

18 DAL DENTON SH 121 3547-01-008 7 CPCD 10 -II Mono Curb 4-in ASB 6-in LTS 1st Frontage Rd [CPCD]

19 DAL DENTON SH 121 3547-01-008 7 CRCP 8 TY-II Mono Curb 2-in ASB 6-in LTS Unable to access

20 DAL DENTON IH 35 0195-03-062 9 CPCD RM 467+0.473 RM 469+0.788 0.706 9 TY-II Mono Curb 4-in ASB 8-in LTS 2003 31/09/2004 7/20/2005 U-Turn Lane

21 DAL DENTON IH 35 0195-03-062 9 CRCP RM 467+0.473 RM 469+0.788 10 Tied Concrete 6-in ASB [TY-B] 8-in LTS 2003 1/09/2004 7/20/2005 Ovarlaid with AC

22 DAL DALLAS IH 20 2374-04-064 2 CPCD RM 457+0.567 RM 458+0.324 0.758 9 -II Mono Curb 4-in ASB 8-in LTS 2010 6/04/2010 Unable to access

23 DAL DALLAS US 67 0261-02-065 3 CRCP RM 16+0.705 RM 17+0.262 0.557 8 Tied Concrete 6-in ASB [TY-B] 2008 9/09/2009 Widening Project [CRCP]

24 DAL ELLIS US 287 0172-05-095 11 CPCD RM 490+0.178 RM 491+.584 1.406 8 Curb 4-in ASB 12-in Flex Base 2002 8/07/2002 8/28/2003 US 287 [CPCD]

25 PAR GRAYSON US 75 0047-18-055 7 CRCP RM 203+0.309 RM 204+0.122 0.813 10 Curb 4-in ASB [TY-B] 6-in LTS 2005 12/02/2005 3/31/2007 US 75 West Frontage Rd

26 PAR GRAYSON US 75 0047-18-055 7 CPCD 10 Curb 4-in ASB [TY-B] 6-in LTS Unable to access

27 BMT ORANGE BU 90-Y 0028-15-040 9 CPCD RM 440+0.746 RM 439+0.147 1.599 10 TY-P Mono Curb 1-in AC+6-in CSB 6-in LTS 2001 7/11/200109/19/2005

28 TYL SMITH LP 323 1790-02-027 6 CPCD RM 676+0.797 RM 678+0.537 1.74 12 TY-Il Mono Curb 4-in ASB 6-in CTS 2003 9/10/2003 4/30/2008

29 LBB LUBBOCK US 82 0053-1-090 3 CRCP RM 308+1.996 RM 310+1.436 1.049 13 Tied Concrete 6-in ASB 6-in Flex Base 2011

30 HOU MONTGOMERY FM 1488 0523-10-033 4 CRCP 11 Tied Concrete 1-in AC+6-in CSB 6-in LTS

14



Table 3.2 Pavement details (10 to 20 years)

Pavement Age: 10-Y to 20-Y Reference Marker Construction

Section Letting .
NO District County Highway CSJ PAge P Type Begin End etin T[in] Shoulder Base Subgrade ear Begin End Comment

Y g YLength[mile] Year

31 Dallas Denton IH 35E FR [NB] 0196-02-098 10 CPCD 11 Tied Concrete 4-in ASB [TY-B] 6-in LTS 2004

32-1 Beaumont Liberty US 90 EB 0028-03-081 14 CPCD RM 847 10 Tied Concrete Ex. 6-in ACP 2000

32-2 Beaumont Liberty US 90 WB CPCD RM 847 Asphalt Older than 20-Y

33 Dallas Dallas SL 12 0581-01-090 15 CPCD 9 Curb 4-in ASB [TY-B] 8-in LTS 1999

34 Dallas Collin SH 289 0091-05-029 15 CPCD 9 Curb 2-in ASB 6-in LTS 1999 Not Clear

35 Dallas Collin US 75 0047-06-104 16 CPCD 9 Tied Concrete - - 1998

36 Dallas Navarro IH 45 0093-01-064 17 CPCD 12 Tied Concrete 2-in AC Level Up Ext. 10-in CPCD 1997

37 Dallas Navarro IH 45 0093-01-064 17 CRCP 12 Tied Concrete 4-in ASB 6-in LTS 1997

38-1 Beaumont Jefferson FM 364 NB 0786-01-062 18 CPCD 10 Tied Concrete 6-in CSB 6-in LTS 1996

38-2 Beaumont Jefferson FM 364 SB 0786-01-062 18 CPCD 10 Tied Concrete 6-in CSB 6-in LTS 1996

38-3 Beaumont Jefferson FM 364 SB 0786-01-062 18 CPCD 10 Tied Concrete 6-in CSB 6-in LTS 1996

39 Dallas Collin US 380 0135-02-030 20 CPCD 9 Curb 4-in ASB 6-in LTS 1994

40 TYL VAN ZANDT SH 19 0108-02-025 11 CPCD RM 285+0.805 RM 286+0.473 0.737 9 TY-lI Curb 4-in ASB 2001 05/02/2001 06/11/2003

41 Dallas ELLIS US 287 0172-05-095 11 CPCD RM 490+0.178 RM 491+.584 1.406 8 Curb 4-in ASB 12-in Flex Base 2002 08/07/2002 08/28/2003 Not Clear

42 Laredo Webb IH 35 12 CRCP 9 Tied Concrete AC Level Up 2002

15



Pavement Age: Older than 20-Y

Table 3.3 Pavement details (older than 20 years)

Reference Marker

16

Construction

NO District County Highway CSJ PAge P_Type Begin End section T[in] Shoulder Base Subgrade Letting Begin End CommentsHiha-S ~ ePTp ei Lnth[mile] T~n ugae Year

43 Beaumont Chambers IH 10 0508-03-062 22 CPCD 14 Tied Concrete 1-in Bond Breaker Existing CPCD 1992 No Dowel

44 Dallas Collin SH 289 0091-05-025 25 CPCD RM 242+1.8 RM 254+1.2 9 Curb 6-in ASB 6-in LTS 1989

45 Dallas Denton IH 35 0195-02-035 26 CPCD 11 Tied Concrete 2-in AC Level up 10-in Ex. CPCD 1988

46 Lubbock Swisher IH 27 0306-03-023 26 CRCP 9 Tied Concrete 4-in ASB 1988

47 Dallas Denton SL 288 2250-02-002 27 CPCD 9 Curb 4-in ASB 8-in LTS 1999
48 Dallas Dallas IH 20 0014-30-020 30 CPCD RM 482+0.0 RM 496+0.0 12 Tied Concrete - - 1984

49 Dallas Dallas US 80 0095-02-061 30 JRCP - 11 AC 6-in ASB 8-in LTS 1984

55 Dallas Dallas SH 66 0009-03-017 37 CPCD RM 596+0.0 RM 606+1.6 9 Curb 6-in LSS 1977

51 Wichita Falls Montague US 287 0013-05-017 42 CRCP 8 AC 4-in ASB 1972

52 Dallas Denton US 380 0314-09-023 43 CPCD 8 2-Coarse Surf. Treatment 6-in LSB 1971 Overlaid with AC
53 Dallas Navarro SH 31 0163-02-019 44 CPCD 9 AC 6-in SCB 6-in LTS 1970 Overlaid with AC
54 Dallas Dallas SH 356 0092-07-032 47 CPCD - 10 Curb None 6-in LTS 1967

55 Beaumont Hardin SH 326 0601-01-022 47 JRCP - 8 Curb 4-in CSB 1967

s6 Beaumont Jefferson US 90 0028-07-024 50 JRCP - 10 Curb 4-in Flexible Base 6-in LTS 1964 Reconstructed

57 Beaumont Chambers SH 124 0368-01-033 52 CPCD RM 478+0.0 RM 480+0.1 10 Curb 9-in Comp. Roadbed Treatment - 1962 No Dowel

58 Beaumont Jefferson SH 73 0508-03-009 52 CPCD 10 Curb 6-in LSB No Info. 1962 Overlaid with AC
59 Beaumont Jefferson IH 10 FR 0028-13-018 54 CPCD RM 851+0.0 RM 855+0.1 9 Curb 6-in LSB 1960

60 Beaumont Jefferson SH 347 0667-01-028 54 CRCP RM 458+0.6 RM 458+1.3 7 Curb 6-in Flex. Base - 1960 Overlaid with AC

61 Beaumont Jefferson US 87 0306-03-023 63 JRCP 9 Curb No Info. 1951
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3.2 Condition Survey Result of Joint Sealant with Pavement Type

Field surveys were planned for all 61 sections. These sections consisted of three types of rigid
pavement, CPCD, JRCP, and CRCP. Nine sections were not investigated due to heavy traffic and
safety concerns, and two sections were under construction or reconstructed. Accordingly, field
surveys were conducted for the remaining 50 sections.

Table 3.4 shows the number of planned and conducted survey sections with different pavement
ages. There are 24 CPCD and six CRCP sections with pavement age less than 10 years; detailed
sealant surveys were conducted for only 21 sections. For pavement sections with 10 to 20 years
of service, 14 sections were surveyed, and 15 pavement sections with more than 20 years old
were investigated. In this chapter, discussions are provided for selected sections only, and the
information of the sections not included in this chapter are included in Appendix I..

Table 3.4 Pavement type and age

Age
Less than 10 10 to 20 More than 20 Total

Planned Surveyed Planned Surveye Planned Surveyed Planned Surveyed

CPCD 24 17 10 12 13 11 47 40
JRCP - - - - 3 2 3 2
CRCP 6 4 2 2 3 2 11 8
Total 30 21 12 14 19 15 61 50

3.2.1 Pavements with age less than 10 years

3.2.1.1 Sealant condition in CRCP

Figure 3.3 shows a typical sealant condition in CRCP where the pavement age is less than 10
years old. The NO at the end of the figure label indicates the project number in Tables 3.1
through 3.3. This pavement was built in 2011 in the Lubbock District. As shown in Figures
3.3(b) and (c), although the pavement is only three years old, minor distress in the form of
chipping occurred due to inadequate saw cuts in longitudinal construction joints. On the other
hand, the condition of the sealant at longitudinal contraction joint was excellent, as shown in
Figure 3.3(d).
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a. Overall pavement condition b. Longitudinal construction joint #1

c. Longitudinal construction joint #2 d. Longitudinal contraction joint

Figure 3.3 Sealant condition on US 82-LBB [NO. 29]

3.2.1.2 Sealant condition in CPCD

Figures 3.4(a) and (b) show the overall pavement condition and localized missing sealant on SH
121 NB in the Dallas District. The pavement construction was started in 2003 and finished in
2007.

It was a rainy day when the section was surveyed. Water was observed in the joint areas where
joint sealant was missing, which indicates that the areas seem to serve as a reservoir for
rainwater. It also indicates that it is difficult for rainwater to permeate into the pavement base
layer through joints even when joint sealant is missing. Figures 3.4(c) and (d) show the pavement
condition on SH 121 SB. It is observed that water stayed at the joint even though sealant was
missing. The overall condition of the pavement was quite good.

19



a. Overall condition on SH 121 NB [NO. 17] b. Missing sealant [NO. 17]

c. Overall condition on SH 121 SB [NO. 18] d. Missing sealant [NO. 18]

Figure 3.4 Sealant condition on SH 121-DAL [NO. 17 and NO. 18]

Figure 3.5 shows the adhesion failure in the wheel paths on US 90 Business Rd in the Beaumont
District. This section was completed in 2005. It is observed that the adhesion failure occurred
near the wheel paths. The cause for the adhesion failure of sealant near the wheel paths is not
known.

The field survey results show that sealant condition has been satisfactory in pavements less than
10 years old.
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a. Overall pavement condition b. Longitudinal joint

c. Transverse contraction joint d. Missing sealant at wheel path

Figure 3.5 Sealant condition on US 90 BR-BMT [NO. 271

3.2.2 Pavements with age between 10 and 20 years

3.2.2.1 Sealant condition in CRCP

Figures 3.6(a) and (b) show the sealant condition at longitudinal contraction joint on IH 35 in
Webb County, Laredo District, which was built in 2002, showing adhesion failure, missing
sealant, and spalling. However, distresses related to sealant issues were not observed. On the

other hand, as shown in Figures 3.6(c) and (d), partial depth distresses were observed. This type

of partial depth distress occurs when delamination exists at the depth of longitudinal steel. One
of the reasons for delamination is an increased stress around longitudinal steel due to the
applications of heavy wheel loading. The SCN of this section was estimated to be close to 0,
which indicates a good sealant condition. The distress observed here is not related to the sealant
condition.
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a. Longitudinal contraction joint #1

c. Partial depth distress #1 d. Partial depth distress #2

Figure 3.6 Sealant condition on IH 35-LRD [NO. 42]

3.2.2.2 Sealant condition in CPCD

1) SH 19, Tyler District

SH 19 was built in May, 2003 with a 9-in CPCD over 4-in asphalt stabilized base in Van Zandt
County, Tyler District. Figure 3.7(a) shows the overall pavement condition on SH 19. Figures 3.7
(b) and (c) show the transverse contraction joint and joint width, respectively. As shown in these
two figures, adhesion failures were observed at transverse joints. Figure 3.7 (d) presents the
longitudinal joint condition. Even though the pavement was 12 years old at the time of the
condition survey, the overall joint condition was good.
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a. Overall pavement condition b. Transverse contraction joint

I
c. Joint width d. Longitudinal construction joint

Figure 3.7 Sealant condition on SH 9-TYL [NO. 40]

2) SL 288, Dallas District

Figure 3.8 shows the pavement condition on SL 288 in the Dallas District, which was built in

1999 with a 9-in CPCD. The survey was conducted on 14 October, 2014. This section was

constructed with a 4-in. ASB (asphalt stabilized base) and 8-in. lime treated subgrade (LTS).

Significant pavement distress was observed in the form of wide longitudinal cracks as shown in

Figures 3.8(a) and (b). Most of the sealant in the transverse contraction joints were missing.

However, the overall condition of the joints was good. The SCN was estimated to be at about 6,
which implies the worst sealant condition. It implies a rather poor correlation between SCN and

overall joint condition.
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a. Overall pavement distress #1 b. Overall pavement distress #2

IF

c. Transverse contraction joint #1 d. Transverse contraction joint #2

Figure 3.8 Sealant condition on SL 288-DAL [NO. 47]

3) FM 364, Beaumont District

FM 364 in the Beaumont District was built in 1996 with a 10-in CPCD. The section was
surveyed on 11 October, 2014. Figure 3.9 illustrates the typical section from the planset. Even
though it can be postulated that the joints in both northbound and southbound lanes must have
been installed by the same contractor using the same type of sealant, a significant difference
exists in the performance of joints between north and southbound lanes as shown in Figure 3.10.
Joint sealant condition on northbound lanes was good as shown in Figures 3.10(a) and (b). On
the other hand, as can be seen in Figures 3.10(c) and (d), the condition on southbound lanes was
relatively poor. At this point, the cause(s) for this difference in joint sealant condition between
northbound and southbound lanes is not known. Figure 3.10(d) illustrates that once the joint
movements occur due to faulting or transverse cracks near the joint, sealant adhesion failure
could occur, resulting in missing sealant. In other words, it appears that sealant missing is the
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results of slab cracking, not the other way around.
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Figure 3.9 Typical section of FM 364-BMT

a. Overall condition on FM 364 NB
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b. Close-up view on FM 364 NB

rt

c. Missing sealant on FM 364 SB d. Joint crack on FM 364 SB

Figure 3.10 Sealant condition on FM 364-BMT [NO. 38]
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4) US 380, Dallas District

US 380, built in 1994 with a 9-in CPCD in the Dallas District, was investigated on 5 October,
2014. As shown in Figures 3.11(a) and (b), two types of sealant were applied when the resealing
was conducted. As can be seen Figure 3.11(a), no missing sealant or adhesion failure was
observed where the sealant type # iwas used. On the other hand, as shown in Figure 3.11(b),
missing sealant and adhesion failures were observed where the sealant type #2 was used.
However, field survey results show that the overall joint and pavement condition was good
regardless of sealant types, as shown in Figure 3.11(c). This result implies that the SCN and seal
rating (SR) of joints may have a weak correlation with pavement performance. In other words,
the mean of SCN and SR indicates only the condition of the joint sealant, not necessarily the
performance of joints or pavement.

*w=w-

a. Sealant type #1 on US 380 b. Sealant type #2 on US 380

c. Overall pavement condition on US 380 d. Sealant type change at 15t joint

Figure 3.11 Sealant condition on US 380-DAL [NO. 39]
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5) US 90 EB, Beaumont District

US 90 EB was built in 2000 with a 10-in CPCD. The overall pavement condition including joint
condition was very good except for a few missing sealants within the surveyed section. Figure
3.12(a) shows the overall pavement condition. Figures 3.12(b) and (c) show the condition of a

typical transverse contraction joint. The misaligned dowel bar was observed as shown in Figure
3.12(d). However, there were no structural distresses observed in the span of 14 years in this
area, which implies that one or two misaligned dowel bars may not affect the transverse
contraction joint performance in CPCD.

Figures 3.13(a), (b), (c), and (d) show the missing sealants on US 90 WB.
diamond grinding operation caused extrusion of the sealant.

It appears that
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a. Overall pavement condition b. Transverse contraction joint #1

El.-'

c. Transverse contraction joint #2 d. Misaligned dowel bar

Figure 3.12 Sealant condition on US 90 EB-BMT [NO. 321
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a. Missing sealant on US 90 WB #1 b. Missing sealant on US 90 WB #2

c. Missing sealant on US 90 WB #3 d. Missing sealant on US 90 WB #4

Figure 3.13 Sealant condition on US 90 WB-BMT [NO. 32]

3.2.3 Pavements with age more than 20 years

3.2.3.1 Sealant condition in CRCP

Figure 3.14 shows a typical sealant condition in CRCP built more than 20 years ago. Figures
3.14(a) and (b) present the overall pavement as well as joint conditions at longitudinal
contraction and construction joints, respectively. This pavement on IH 27 is in the Lubbock
District and built in 1988. Figures 3.14(c) and (d) show missing sealant at longitudinal
contraction joints. Even though it is not known how long the sealant has been missing, no
significant distresses related to missing sealants were observed.

Field survey results on CRCP indicate that, regardless of pavement ages, joint or pavement
performance does not appear to be affected by the condition of sealants.
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/
a. Overall pavement condition b. Longitudinal construction joint

c. Longitudinal contraction joint #1 d. Longitudinal contraction joint # 2

Figure 3.14 Sealant condition on IHI 27-LBB [NO. 46]

3.2.3.2 Sealant condition in CPCD

1)1IH 35, Dallas District

Figure 3.15 shows the pavement condition on IH 35 in Denton County, Dallas District. In 1988,
this section was overlaid with 11-in CPCD over 2-in asphalt interlayer, on top of existing 10-in
CPCD. The original CPCD was built in 1960, which means that the 10-in CPCD provided 28
years of service before the unbounded overlay was applied. The condition of transverse
contraction joints was in a good condition except for a few joints. A missing sealant was
observed in the wheel paths as shown in Figure 3.15(b) and spelling was observed as shown in

Figure 3.15(c). Also, an asphalt concrete patch was applied at large spalled areas in transverse
contraction joints, as shown in Figure 3.15(d).
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a. Condition of transverse contraction joint b. Missing sealant in wheel path

c. Spalling in wheel path d. AC patch in wheel path

Figure 3.15 Sealant condition on IH 35-DAL [NO. 45]

2) SH 124, Beaumont District

SH 124 in Chambers County, Beaumont District was built in 1962 with a 10-in CPCD. The age
of the pavement when the condition survey was conducted was 52 years. Dowel bars were not
used in this section. Diamond grinding was done to correct joint faulting as shown in Figures
3.16(a) and (b), which also shows missing sealants. When the section was surveyed in 2012 for
the rigid pavement database project (0-6274), severe faulting was observed as illustrated in

Figures 3.16(c) and (d). It appears that diamond grinding was applied to correct faulting and
diamond grinding might have caused the breakage of sealants.
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a. Overall condition on SH 124 b. Diamond grinding

c. Pavement condition in 2012 d. Joint faulting in 2012

Figure 3.16 Sealant condition on SH 124-BMT [NO. 57]

3.2.3.3 Sealant condition in JRCP

1) US 87, Beaumont District

US 87 was built in 1951 with a 9-in JRCP in Jefferson County, Beaumont District. The age of
pavement when the condition survey was conducted was 63 years. Figure 3.17(a) shows the
overall pavement condition on US 87. Several concrete patches were installed at transverse
expansion joints. In addition, transverse cracks occurred in most JRCP slabs and were sealed as

shown in Figure 3.17(b). Figures 3.17(c) and (d) show the transverse expansion joint condition.
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a. Overall condition on US 87 b. Transverse crack on US 87

c. Sealant condition #1 on US 87 d. Sealant condition #2 on US 87

Figure 3.17 Sealant condition on US 87-BMT [NO. 61]

2) SH 326, Beaumont District

SH 326 was constructed in 1967 with 10-in JRCP over 4-in cement stabilized base. The field
survey was conducted on October, 2014. As shown in Figure 3.18, sealant was not present at all
joints. Minor spalling was observed at some joints as shown in Figures 3.18(b) and (c), which
might have occurred due to missing sealants, resulting in 'a high severity rating related to water
infiltration criteria.' All the joints were also filled with dirt or other materials, which implies that
the number affecting the SCN in terms of incompressible material is 'a high severity debris or
stone retention rating.' Because of these two criteria for estimating the SCN, the SCN was
estimated at 6.
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a. Overall condition

c. Spalling

b. Expansion joint

d. Corner break

Figure 3.18 Sealant condition on SH 326-BMT [NO. 55]

3.2.4 Summary of pavement age effect on joint sealant performance

Figure 3.19 shows the SCN result for CRCP. The SCNs for all the sections with pavement age
less than 20 years are 0 and the other two sections with pavement age more than 20 years are 1
and 2. The results show that joint sealants have been maintained in a good condition. In CRCP,
whether longitudinal contraction/construction joints or transverse construction joints, concrete
movements are severely restricted by reinforcements. It appears that small concrete movements
attributed to the good sealant performance.

Figures 3.20(a), (b), and (c) show the SCN results of CPCD sections. It was noticed that joints in
several sections were resealed when the pavement ages were more than 10 years. Accordingly,
estimation of the current SCN in terms of joint age was not feasible.
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Less than 10 years 10 to 20 More than 20 years
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Figure 3.19 CRCP seal condition number [SCN]
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Figure 3.20 CPCD seal condition number [SCN]

Compared with older CPCD sections, sealant conditions were relatively good for the pavement
sections with less than 10 years of service. Even though there appears to be a positive correlation
between sealant conditions and pavement age in CPCD, no significant correlation was observed
between sealant condition and pavement condition. On the other hand, field survey results show
that once joint movements appear to be excessive due to cracking near a joint or faulting, it
appears that the sealant failure such as adhesion failure and torn or missing sealant developed. In

other words, the sealant conditions are highly influenced by joint movements.
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3.3 Condition Survey Result of Joint Sealant with Geographic Regions

Texas was divided by four different regions based on temperature and rainfall to identify their
effect on sealant performance. They are wet-no freeze, wet-freeze, dry-no freeze, and dry-freeze
zones. Table 3.5 shows the number of surveyed sections for each geographical location.

Even though the number of sections selected in this study is not sufficient for valid statistical
analysis, comparisons of the seal performance of sections in the four regions (Table 3.5)
indicated no significant differences.

Table 3.5 Geographic locations

Districts Total Geographic map

Beaumont 13

Lufkin - $
Wet-no freeze L

Houston 1

Bryan 1 C
Atlanta -

Tyler 3 ATL

Wet freeze Dallas 26 AL FTW DAtL

Paris 1
NEL P ODA

Waco 1

Laredo 1 A
Dry-no freeze

San Antonio -

El Paso - Dry & no freeze

Lubbock 2 R
Dry freeze L kWet & no freeze

Amarillo -

Wichita Falls 1 Dry freeze

Total 50 Wet & freeze

3.4 Base type

Currently, two types of base are utilized in Texas - (1) 4-in asphalt stabilized base or (2) 1.0-in
asphalt stabilized base over 6-in cement stabilized base. However, different base types have been
used in the past in Texas. Table 3.6 shows the number of sections with different base types in the
sections surveyed. The pavement base types consist of 27 asphalt stabilized bases, 8 cement
stabilized bases, and the other 15 bases such as existing roadbed or AC level up for unbonded
concrete overlay.

Detailed statistical analysis was not conducted to identify base type effect on joint seal or
pavement performance, primarily due to the insufficient number of sections to account for
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various factors such as pavement age, geographical location, and shoulder type. However,
cursory analysis of field survey results show that the pavement base type does not have an effect
on sealant condition.

Table 3.6 Pavement base type

AgeToa
Less than 10 10 o 20 Older than 20 Total

Flexible Base - - 2 2

ASB 16 7 4 27
CSB 4 3 1 8

Others 1 4 8 13
Total 21 14 15 50

3.5 Shoulder type

Joint seal conditions of pavements with asphalt shoulder or tied-concrete shoulder were
compared to identify the effect of shoulder type on sealant condition and pavement performance.
All the sections with pavement age less than 20 years had tied-concrete shoulder or curb,
primarily due to the implementation of TxDOT policy of using tied-concrete shoulder in the late
1980s. Due to this limitation, all the sections with asphalt shoulder were pavements older than 20
years. Table 3.7 shows the distribution of surveyed sections in terms of the shoulder type and
pavement ages.

Table 3.7 Shoulder type

Lessthan_10 Age Tota_

Lessthanl0 10 to 20 Older than Total

Asphalt - - 3 3

Concrete 6 9 4 19

Curb 15 5 8 28
Total 21 14 15 50

US 287 built in 1972 in the Wichita Falls District was investigated as shown in Figure 3.21.
There were numerous Portland cement concrete patches (PCPs) observed as shown in Figure

3.21(a). This pavement was built with asphalt shoulder. Joint separations between outside lane

and asphalt shoulder and resulting pumping were observed as shown in Figure 3.21(b). This
magnitude of lane separation will allow water to get into layers under the concrete slab,
degrading the durability of the slab support and causing pavement distress. Figure 3.21(c) shows
sealing with hot pour asphalt to prevent gaps at a joint. Cracking was also observed in the asphalt
shoulder as shown in Figure 3.21(d), which could allow rain water to get into the pavement
system. It is important to keep the joints between concrete main lanes and asphalt shoulders as
tight as possible in order to prevent or minimize water infiltration. Since there are no good means
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available to keep the concrete lanes and asphalt shoulders tight, the best option would be to keep
the joints sealed.

c. Sealing condition d. Transverse crack at AC shoulder

Figure 3.21 Sealant condition on US 287-WFS [NO. 51]

3.6 Summary

This chapter described the work performed to evaluate joint seal performance in Texas, along
with identifying correlations between joint seal condition and pavement performance. A factorial
experiment was developed that included pavement age, pavement type, base type, shoulder type
and climatic condition as investigative variables. A total of 61 sections were selected and field
evaluations conducted on 50 sections. Due to the number of independent variables included as
well as the skewed nature of the dataset (for example, shoulder type and pavement age are
compounded), as is usually the case in the analysis of historical data in pavement performance
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investigations, a complete data analysis was not feasible. However, valuable information was
obtained, which can be summarized as follows:

1) Overall joint conditions in CPCD were good regardless of the joint sealant condition.

Seal condition number (SCN) and seal rating (SR) do not appear to have a positive

correlation with joint or pavement performance.

2) In general, no close correlations were observed between joint sealant condition and

pavement performance, which agrees with the findings from other states. This does not

necessarily mean no need for joint sealing. Instead, this means that there are other factors

that have more significant effects on PCC pavement performance than joint sealing.

3) Currently, there are no good methods for the evaluation of joint seal condition. The most

widely used method that was adopted in this study has limitations. For example, missing

sealant is automatically assumed to contribute to water infiltration. However, standing

water was observed where joint sealant was missing. Also, determining stone intrusion is

quite subjective, which could result in variations of the evaluation results.

4) Missing sealants at longitudinal contraction joints does not seem to negatively affect the

pavement performance. It appears that tight widths of the joints by tie bars and transverse

steel in case of CRCP keep the joints closed, preventing water or incompressible

materials from getting into the joints.

5) Sealant adhesion failures in CPCD were observed where joint movements appeared to be

excessive due to faulting or cracks near joints. In Texas, the use of dowels and a

stabilized base is required by design standards and pavement design guide, both of which

minimize faulting or cracks. It is expected that adhesion failures in CPCD will be

minimal if sealant is properly installed and CPCD is designed and built in accordance

with TxDOT standards and specifications.

6) Even though no good correlations were observed between joint seal condition and

pavement performance, separation of asphalt shoulder from concrete main lanes could

adversely affect pavement performance. Efforts should be made to keep the longitudinal

joints sealed to prevent water infiltration.
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Chapter 4 Field Testing for Joint Movement Evaluation

4.1 Introduction

One of the objectives of this research project was to evaluate current TxDOT practices in design,
materials, and installation of joint seal, with the ultimate goal of improving current design
standards and specifications. Two factors that should be considered for proper joint design are: 1)
the movement of concrete slab, and 2) extension and contraction capabilities of the sealant.

One step to improving joint design standards was to evaluate joint movements. During the PMC
meeting on February 27, 2015, suggestions were made to measure joint movements from the
setting of concrete. Also suggested was that a CPCD with concrete that contains siliceous river

gravel (SRG) as coarse aggregate be selected for the measurements. Those suggestions were
based on the Minnesota DOT's stipulations of installing sealant after four years of concrete
placement, since the measurements of the concrete movements indicated concrete continued to

shrink over four years after placement.

The research team installed concrete displacement gages, called crackmeters, at two projects: one
on SH 288 in the Dallas District and the other on FM 2253 in the Atlanta District. Both were
CPCD. The project on SH 288 was old CPCD, while the one on FM 2253 was a new
construction. Gages were installed on December 3, 2014 at SH 288 and on September 10 and 11,
2015 at FM 2253.

In this chapter, field testing conducted to measure joint movements and the analysis of data
collected up to this point are described.

4.2 Joint Movements on SH 288 in the Dallas District (Existing CPCD)

The test section is located on SH 288 in Denton County, Dallas District. GPS coordinates and the
map of the test location are presented in Figure 4.1. The cover page and typical sections of this
project are shown in Figure 4.2. This section was built in 1987 with 9-in. CPCD on 4-in. asphalt
stabilized base over 8-in. lime treated subgrade. I
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4.2.1 Gage installation plan and procedure

Figure 4.3 shows the gage installation plan. Three crackmeters were installed in a longitudinal
direction at different depths (top-middle-bottom) to measure horizontal joint movements. Two
crackmeters were installed in a vertical direction at the top of the slab to measure vertical slab
movements. Gage protection boxes were placed to protect the gages. Two joints were selected
for this testing. Figure 4.4 shows selected joints where gages were installed.

Gages were installed on Dec 3, 2014. The intent was that the joint movements would be
monitored from winter to summer, with the objective of quantifying maximum annual joint
movements. Figure 4.5 illustrates the sequence of gage installations.

Transverse Contraction Joint

i

t m m

e a, e 4 ' c

m r

i

i ;y" Crackmeter Protection box

2

Figure 4.3 Crackmeter installation plan

Figure 4.4 Selection of gage installation on SH 288
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Figure 4.5 Gage installation procedures and data logger installation on SH 288

4.2.2 Joint condition

Figure 4.6 shows the condition of one joint in CPCD. As shown in the figure, CPCD slab
thickness is 9-in with asphalt base thickness of 4-in. Saw-cut depth was about 2.5-in, which is a
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little deficient; however, a crack developed under the saw cut. The overall condition of the joint
was good.

Figure 4.6 Joint condition on SH 288

4.2.3 Joint movements in longitudinal direction

As discussed earlier, three crackmeters were installed in a longitudinal direction at two adjacent
joints (#1 and #2). Figures 4.7(a) and 4.7(b) show horizontal slab movements in a longitudinal
direction (more precisely, horizontal portion of the overall slab movements) at Joint #1 and Joint
#2, respectively, at three different depths with temperature changes from the beginning of the
gage installations to March, 2015. The figures show a general trend - as temperature goes down,
joint width increases, and vice versa. Figures 4.8(a) and 4.8(b) illustrate the relationship between
air temperature and horizontal slab movements for a 24 hour period between March 24th and
25th, 2015, at Joint #1 and Joint #2, respectively. They show curling behavior of the slab - as
temperature went up, joint width decreased at the top, while at the bottom, the crack width
actually increased. The slope between temperature and slab movements at the top at Joint #1 is
0.18 mils/ F while that at Joint #2 is 0.26 mils/ F. The difference is 0.08 mils/ F, or about 40 %.
This difference could be due to a number of factors, such as the degree of aggregate interlock at
the joint and different base friction characteristics at the two joint areas. For the development of a
criteria for joint sealant extension capability, the larger value could be used. Assuming 100 F
variations in air temperature between summer and winter, the extension of sealant from summer
to winter would be 0.026 inches. Since the width of the joint during initial cut is 5/8 inches
(0.375 inches), the tensile strain of the sealant would be 0.069 in/in. Current TxDOT DMS-6310
requires that Class 5 joint sealant meet 150 % extension at 24 hours, which is equivalent to 1.5
in/in strain. Accordingly, the current requirement of 150 % extension is more than adequate to
prevent cohesive failures, even though it is not known whether aged sealant will meet the
requirement of 150 % extension. It should be noted that the assumption made in the evaluations
of the adequacy of current TxDOT DMS-6310 requirements for extension includes (1) slab was
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placed in hot summer and (2) concrete stresses in the concrete near the joints due to temperature
variations are negligible.
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Figure 4.7 Slab displacement in transverse direction on SH 288
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Figure 4.8 Air temperature vs transverse displacement on SH 288
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4.2.4 Joint movements in vertical direction

Two crackmeters were installed in a vertical direction at Joint #2. Figure 4.9 shows vertically
installed crackmeters at each slab near the joint. Figure 4.10(a) presents the vertical movements

at both slabs. As shown in horizontal movements, curling behavior due to temperature variations
was observed. Daily vertical movements were as large as 35 mils, observed on March 27, 2015,
which is much larger than observed at pavement edge in CRCP. Figure 4.10(b) shows the
detailed vertical movement behavior during a two-week period. Vertical movements at both sides
of the joint are very close to each other, and curling behavior is clearly demonstrated. This
curling behavior supports the idea of "avoid adhesion at three sides," which justifies the
placement of backer rod. Figure 4.11 shows the relationship between air temperature and vertical
slab displacement. On average, one mil per F was obtained.

However, the gage protection boxes were destroyed during the full depth repair (FDR) for
adjacent CPCD slabs as shown in Figure 4.12. The gage analysis results showed that the
protection boxes were broken on April 16, 2015, and data obtained since that point were not

reasonable.

Fac

Figure 4.9 Vertically installed crackmeters on SH 288
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4.3 Joint Movement on FM 2253 in the Atlanta District (New CPCD)

Portland cement concrete undergoes continued drying shrinkage, and joint widths will also
continue to increase. Accordingly, the installation of joint sealant during PCC pavement
construction might induce excessive strain in joint sealants. Minnesota DOT contemplated
delaying joint sealant installation until sufficient concrete drying shrinkage took place. To
evaluate the potential benefit of delaying sealing operations, field testing was conducted to
investigate the effects of concrete drying shrinkage on the increase in joint width.

4.3.1 Drying shrinkage testing

Figure 4.13 represents the schematic for drying shrinkage test prisms. Two different sizes of
prism, one 14-inx4-inx4-in and one 7-inx4-inx4-in, were prepared to evaluate the size effect.
Vibrating wire strain gages (VWSGs) were installed at the center of the concrete prisms to
monitor concrete strain changes. Relative humidity (RH) sensors were installed outside of
concrete prisms to monitor ambient RH and temperature variations.

Figure 4.14 illustrates the casting procedure of drying shrinkage prisms. A double layer of
polyethylene sheets was installed to minimize frictional stresses, at the bottom of prisms as
shown in 4.14(d). To investigate the effects of curing compound on drying shrinkage of concrete,
one half of the specimens were fully covered with curing compound, while the other half were
left without curing compound. The accurate application rate of curing compound on those
specimens was not obtained due to the difficulty of measuring the weight of curing compound
precisely. Figure 4.14(e) shows the drying shrinkage box, which can minimize the effect of
temperature change between two sets of prisms due to sunshine.

Concrete was placed on September 10, 2015 in the main lane as shown in Figure 4.15, and the
drying shrinkage prisms were also made with the concrete obtained from CPCD construction,
which contained siliceous river gravel as coarse aggregate.

52



W=4-in

VWSG
H=4-in

RH sensor
L=7-in

W=4-in

H=4-in

VWSG

L=14-in

Figure 4.13 Schematic of drying shrinkage testing
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(a) Drying shrinkage prisms
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Figure 4.14 Drying shrinkage testing on SH 288
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Figure 4.15 Concrete placement on FM 2253

Data was collected on November 21, 2015, 70 days after concrete placement. Figures 4.16(a) and
(b) illustrate a comparison of the drying shrinkage for 7-in and 14-in prisms, respectively, with
curing and no curing compounds. Since concrete temperatures for both prisms are assumed
identical, the variations in concrete strains from specimens with and without curing compounds
should be the effect of curing compounds.

Drying shrinkage values of prisms with no curing compound were larger than those of prisms
with curing compound applied, regardless of prism size. Figures 4.17(a) and (b) show concrete
strain variations as a function of time for 7-in and 14-in specimens, respectively. The data was
obtained for the 16 hours after starting measurement of drying shrinkage. As shown in these
graphs, when no curing compound is applied, the gradients of the lines of prisms with no curing
compound are larger than those of prisms with curing compound, which implies that the large
amount of moisture evaporation resulted in greater drying shrinkage of concrete. If drying

shrinkage is ignored in 7-in prism with curing compound, 6.43 x 10-6/OF can be considered as a

coefficient of thermal expansion (CoTE) of concrete; this result is within a reasonable range of

the CoTE of the concrete used in this project.

Figure 4.18 shows the concrete strain versus concrete temperature over time, and indicates a

larger drying shrinkage of concrete specimens with no curing compound.
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57

x1I 0 5

0



-7-in Curing_No.1

-7-in No Curing_ No.1

0

-100

-200

-300

-400

-500

-600

-700

-800
0 20 40 60 80

Concrete Temperature [*F]

(a) 7-in prisms

100 120 140

-14-in Curing

-14-in No Curing

0 20 40 60 80 100 120

Concrete Temperature [*F]

(b)14-in prisms

Figure 4.18 Concrete strain vs concrete temperature

58

m

0-

x

a)
a)

0
U

0

-100

-200

-300

-400

-500

-600

-700

-800

0-

x
u

a)

L

140



4.3.2 Joint movements

Figure 4.19 shows joint condition after one day of concrete placement, which was September 11,
2015. It shows quite shallow saw cut depth at the edge of the slab. The cut is shallow because the
concrete was placed with forms, and the saw cut operation was stopped a few inches away from
the form. However, the saw cut depth was adequate through the joint except at the edge of
pavement as shown in Figure 4.20. Figure 4.19 shows a crack already developed at the bottom of
the saw cut.

I

Figure 4.19 Joint condition before gage installation

Figure 4.20 Sawcut at pavement edge
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4.3.3 Joint displacement measurement

4.3.3.1 Gage installation

Figure 4.21 illustrates the crackmeter installation procedure to measure the joint displacement
due to drying shrinkage and temperature change. The gages were installed on September 11,
2015, one day after concrete placement.

4.3.3.2 Joint displacement in longitudinal direction

Figure 4.22(a) shows joint displacements at Joint 1 (J1). Joint displacements increased over time
at early ages. However, after October 23, joint width actually decreased even though temperature
decreased. There was more than three inches of rain on October 23, 2015 in this area and
swelling of concrete appears to cause the decrease in joint width. On the other hand, the joint
width at Joint 2 (J2) gradually increased as shown in Figure 4.22(b). Even though the decrease in
joint width due to the swelling of concrete is observed on October 23, the overall trend of joint
width over time was as expected - as temperature went down, joint width increased. Even
though these two joints were only 15-ft apart, their behaviors were quite different, as noticed in
the joints on SH 288 discussed earlier. This provides important information on joint behavior in
CPCD, which is that joint behavior is not uniform among joints; rather, there is a large variability
in joint movements among joints. The exact cause for this heterogeneity in joint behavior among
joints is not known; however, it is postulated that a number of factors such as variations in base
friction, condition of dowel bar (alignment and bonding condition with concrete), and the
condition of the crack under the saw cuts, all affect joint movement behavior. This large
variability in joint movement behavior makes the joint analysis and design more complicated. It
is reasonable to be conservative in the design of any engineering structures if large variability is
known to exist. However, in the case of joint design, joint movement data for a large number of
joints is quite a challenge.

To investigate the effects of drying shrinkage of concrete on the variations of joint widths over
time, joint displacement data was analyzed at a fixed temperature of 70 F, thus eliminating the
effects of temperature variations. Figure 4.23 illustrates the analysis results at both joints. In
Joint 1, overall decrease in joint width was observed. On the other hand, in Joint 2, joint width
increased over time. Actual increase in joint width at Joint 2 was about twice as large as that in
Joint 1, which confirms the heterogeneous nature of joint movements at transverse contraction
joints in CPCD. Figure 4.24 shows the adjacent joint condition, showing 1/8-in (125 mils) width
of a crack. This value of 125 mils is even larger than the data obtained in Joint 2, which confirms
large variabilities in joint movements among joints.

Figure 4.25 shows the analyzed joint shapes at Joint #2 from the crackmeter displacement results
at one day and five weeks after concrete placement. Data was analyzed at 7 am on both days to
minimize temperature effects. In this analysis, it was assumed that the initial width of joint was
1/8-in (125 mils) and the joint shape was rectangular at 7 am in the morning after one-day
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curing, with no built-in curling at that point. Figure 4.25 shows an increase in joint width as well
as curling of the concrete slabs. Over five week period, joint widths at the top and bottom of the
slab increased by about 78% and 62%, respectively. A vertical displacement was measured at 36
mils due to curling effect. It is expected that concrete will continue to shrink, increasing joint
width. Whether the current extension requirement for joint sealant in TxDOT DMS-6310 is
adequate will depend on how much additional drying shrinkage will take place. It is difficult to
obtain information on the variations in joint width from the setting of fresh concrete. It is
strongly recommended that TxDOT continue to collect data from this experiment and analyze
data for the refinement of the requirements in DMS-6310.
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Figure 4.21 Sawcut at pavement edge
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Figure 4.22 Joint displacement in transverse direction on FM 2253
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Figure 4.24 Crack width at Joint on FM 2253
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Figure 4.25 Actual joint shape at Joint #2

65

C 4



4.3.3.3 Joint displacement in vertical direction on FM 2253

As described earlier, the crackmeters were also installed vertically to measure the curing
behavior as temperature change.

Figure 4.26(a) and (b) illustrate the joint displacements in the vertical direction at Joint 1 and
Joint 2, respectively. The joint displacement in the vertical direction increased up to 85 mils
within the 42 days age for both Joint 1 and Joint 2, and decreased with temperature drop and
swelling effect due to rain after the 42 days of concrete placement, which was on October 23,
2015. Figure 4.27 shows the relative humidity (RH) variation with time. The graph clearly
indicates that it was rainy on October 23, 2015, and the RH of air has maintained quite high until
November 21, 2015.
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4.4 Summary of Joint Movement

To evaluate joint movements at transverse contraction joints in CPCD, two projects were
selected and gages were installed at two transverse contraction joints in each project. One is on
SH 288 in the Dallas District and the other is on FM 2253 in the Atlanta District.

The analysis of data obtained indicates the following:

1) Large variabilities exist in joint movements among transverse contraction joints. Quite
different joint movements were obtained in two adjacent contraction joints.

2) Whether the current extension requirement for joint sealant in TxDOT DMS-6310 is
adequate will depend on how much additional drying shrinkage will take place. It is
difficult to obtain information on the variations in joint width from the setting of fresh
concrete. It is strongly recommended that TxDOT continue to collect data from this
experiment and analyze data for the refinement of the requirements in DMS-6310.

3) Concrete slabs at transverse joints exhibit not only axial behavior in the longitudinal
direction, but curling behavior as well, which makes joint shape analysis quite
complicated. With the continued drying shrinkage of concrete near the slab surface along
with the curling behavior due to temperature variations along the slab depth, sealant will
experience more strains at the top, and the aging effect of sealant will be more
pronounced at the top as well. Consequently, adhesion or cohesion failures might initiate
at the top, if they occur.

4) Concrete swells when wet from rain, resulting in the decrease in joint width. However,
subsequent drying once rain stops continues to increase joint width.
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Chapter 5 Seal and No Seal

5.1 Introduction

Currently, many state highway agencies require joint sealing for jointed concrete pavement. Joint
sealing is commonly believed to be beneficial to concrete pavement performance in two ways: 1)
Sealed joints are believed to reduce water infiltration into the pavement base so that joint
distresses related to pumping, corner break, and freeze-thaw damage can be reduced. 2) Sealed
joints are also believed to reduce the infiltration of incompressible materials, which could
prevent spalling and blowups (Hall and Crovetti 2000). However, several state highway agencies
have decided not to seal joints based on their observations in CPCD performance with sealed and

unsealed joints, along with the cost factor (Hall and Crovetti 2000). Wisconsin DOT presented
quite powerful arguments regarding why transverse contraction joints should not be sealed
(Shober 1997). Since then, whether to seal transverse contraction joints or not has become a

national issue with varying opinions and no consensus among pavement engineers.

The Seal/No Seal (SNS) Group was formed to respond to the age-old industry question about the
value of sealing concrete pavement joints. There is increased interest in eliminating joint sealing
to reduce initial construction cost. However, there is a lack of data or evidence on sealant
effectiveness and the long-term performance. Life cycle cost (LCC) analysis data doesn't exist
that could provide positive evidence on the benefits of sealing (Seal/No Seal Group 2012). It
appears that, at least in Texas, the condition of joints does not have as significant effects on
CPCD performance as other design and construction variables, such as joint spacing, slab
thickness, use of dowels, and the slab supporting condition. Also, any distresses resulting from
joint sealing issues in Texas are limited to minor spalling or chipping of the concrete, which is
not structural distress and quite often overlooked as minor nuisance by both pavement engineers
and motorists. It is primarily because freeze-thaw or D-cracking of concrete at joints is quite rare
in Texas and water intrusion through transverse contraction joints is not a serious issue in Texas,
partly due to the use of stabilized base. In addition, topography is quite flat in many parts of
Texas and open ditch elevations are not much deeper than base elevations in many locations.
When there is large rainfall, water ingress to the base and subgrade from open ditches is more

pronounced than any water ingress through poorly sealed joints. All these make the controversy
over whether to seal or not seal more complicated in Texas.

In Europe prior to 1979, several countries authorized the use of unsealed joints in highways and
other main roads (Burke Jr and Bugler 2002). The 16 th World Congress of the Permanent
International Association of Road Congresses (PIARC) in 1979 recommended transverse joints
can be unsealed if 1) traffic is light, 2) traffic is heavy but dry climate, and 3) traffic is heavy and
wet climate, but dowelled joint, when the joint spacing is from 4 to 6 meters (13.3-ft to 20-ft). At
that time, the observations of unsealed pavements in Austria, Denmark, Belgium, France,
Netherlands, Spain and Switzerland were less than 10 years old, and conclusive opinions were
not made. However, Germany had 600 miles of unsealed pavements with ages up to 20 years. In
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2001, a brief enquiry was made to pavement authorities of European countries to obtain
information on the performance of unsealed joints. It found that no country adopted unsealed
jointed pavements as a national standard. Germany, which has the most unsealed pavement in
Europe, concluded that control of subsurface water is a critical aspect affecting the long-term
performance of concrete pavements.

In Texas, joint sealing has not been a serious issue, primarily because most of the concrete
pavement built since 2001 has been continuously reinforced concrete pavement (CRCP), which
requires sealing at longitudinal sawed contraction joints and longitudinal or transverse
construction joints only. Lane mileage of CPCD has been decreasing in Texas. However, with a
new CoTE requirement for CRCP, the usage of CPCD could increase in the future, especially in
certain districts where the availability of coarse aggregate with a low CoTE is quite limited.

In this chapter, other highway agencies' experiences on seal/no seal are described. Field survey
results on the sections with seal/no seal in Texas is also presented.

5.2 State Agencies' Practices

5.2.1 California Department of Transportation

The California Department of Transportation (Caltrans) followed the practice of unsealed joints
in concrete pavements in the past; however, further research on this topic suggested the sealing
of joints in concrete pavements. From the early 1990s Caltrans started using joint sealing as a
standard practice (American Concrete Pavement Association 2010; Burke Jr and Bugler 2002).

5.2.2 North Dakota Department of Transportation

The North Dakota Department of Transportation (NDDOT) evaluated the practice of unsealed
joints in concrete pavements in 2009 (Dunn et al. 2009). The project included test sections
(unsealed joints) and controlled sections (sealed joints) at four locations in North Dakota. The
design at both test and controlled section was joint width of 1/8-in, saw cut depth of one-third of
slab thickness of pavement. Most of the test sections were 2,000 ft long and the control section
was 1,000 ft long. Over the 10-year performance, analysis showed a major distress in the form of
spalling and corner cracks at joints in unsealed sections. Joints in shoulders were filled with
incompressible materials, while joints in driving lanes were free of incompressible materials due
to differential air pressure formed by the vacuum of traffic (Dunn et al. 2009).

Figure 5.1 shows the locations of test and control sections in the NDDOT. Based on the research
findings, the NDDOT decided to seal joints and use a drainable base layer.
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Figure 5.1 Seal/No Seal test location in North Dakota (Dunn et al. 2009)

5.2.3 Wisconsin Department of Transportation

The Wisconsin Department of Transportation (WisDOT) has been studying the effect of PCC

joint and crack sealing in total pavement performance for over 50 years. By 1984, it was

concluded that pavements with unsealed joints had better performance than pavements with

sealed joints in terms of distress, ride, and materials integrity. In 1990, WisDOT passed a policy

eliminating all PCC joint sealing for new construction and maintenance (Shober 1997).

Based on the research, the following recommendations were made: 1) PCC pavement contraction

joints should be left unsealed and sawed as narrowly as possible and 2) highway research must

focus and concentrate upon user needs, which means that the pavement performance should be

the primary evaluation criteria. However, most of the unsealed sections showed only short-term

performance (aged up to 10 years). Research study investigated the performance of the following

unsealed sections:

1. USH 51 Marathon County (dowels) 1974

2. USH 18/151 Iowa County (no dowels) 1983

3. STH 16/190 Waukesha County (no dowels) 1983

4. STH 29 Brown County (doweled and non-doweled) 1988

5. STH 164 Waukesha County (no dowels) 1988

In the above test sections, two were eight years old, two were 13 years old, and the USH 51 was

22 years old.
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Based on the extensive evaluations, the following conclusions were made (Shober 1997).

1) Joint sealing has no significant effect on pavement ride quality.

2) Joint sealing appears to have no observable effect on bridge encroachment.

3) Joint sealing has no significant effect on material integrity.

Shober presented the following explanations for why joint sealing does not improve pavement
performance, as has been promoted in the paving industry for so long.

1) Stress concentrations - Even joints that are well-sealed at the beginning will deteriorate
over time, allowing incompressible materials to get in to the joints at discrete locations.
When concrete temperature goes up, the concrete at those areas with incompressibles at
the joint will experience localized spalling. When joints are not sealed with a narrow joint
width, joints might be filled with incompressibles; however, concrete stresses when the
concrete expands due to temperature increase will be uniformly distributed throughout
the slab widths, minimizing compressive stresses in concrete resulting in almost no
distress.

2) Incompressible locations - In unsealed joints, incompressibles are not located near the
top of the joint, so there is no stress at the top joint edge. In addition, no large
incompressibles get into the narrow joint to cause stress concentrations.

3) Construction and maintenance - Since sealant is effective for about five to 10 years, in
order to truly have a sealed system, re-sealing joints is required. Re-sealing will result in
a wide joint reservoir and can affect ride.

4) Funneling water - Wisconsin's narrow and unsealed joints are quite impermeable in
warm weather. On the other hand, a truly sealed system will soon begin to have sealant
failures, resulting in a funneling effect which allows more water to enter the joint than
would occur with a narrow and unsealed joint.

5.2.4 Illinois Department of Transportation

A test section was constructed to evaluate transverse joint sealant effectiveness on SR 59 near
Joliet, Illinois. Test sections consisted of eight sealed sections and two unsealed sections. Hot pour
and silicon sealants were installed with a single saw cut. The pavement was constructed with 9.75-
in thick and dowelled on a 15-ft joint spacing.

The purposes of the experiment were 1) to determine the cost effectiveness of sealing transverse
joints in overall pavement performance, 2) to establish actual construction costs for future life
cycle costs analysis, 3) to document the construction process, site factors, material properties, and
establish base line performance measurements, and 4) to provide additional information for future
national or regional joint sealant evaluations (American Concrete Pavement Association 2010).
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Figure 5.2 shows the location of test sections. Test sections were opened to traffic on November 3,
2009. The performance information has not been published yet.

M orgurntin -Highland Park... .:......n.e...... 0;Inver ....s Northbrook ......
Carpentersville Inverniess Arlington Heights ,k e

Genoa 72 West Dundee Hoffman Glenview Wilmette
Eiii Hes Evanston

4 rNiles ch hr Lincclnvood
Sycamore SchaumPurg park Ridge

De Kaib 4 E Bloomingdale Metrose
d St. Charles s9 Addison Villa Park Chicago

a - tan Geneva Glen Ellyn RmL .r Maywood

- Batavia Cicero

Warrenville - k Brook Berwyn
Hinckley Sugar sipmrville Westmont . _n 41

nGrove Darien.43
ry1 Arr woru 0Burbank .

Little Ronk . Montgor Woodridg aBoe O Ok lawnEfALu Bolingbrook0  . k Blue East
PIano Bristol 90 mrnont .A sip ssand Chic

Somnnauk Yorkville Orland Park Cobbn n" Galumet Cit
0Srinu 0 Dolton ieland P d j6 Lockport Oak Forest

Test N o 1 S Crest Hill Tinley Park = Hammond
hSections =horeood J oliet: ' Mol er3 Glenwood Highland"

C New Lenox r o Scheretville
Svinooka Frankfort Park ForestJ

C annahon W I L L U teger St Poir

University Crown PoirPark.

Morris 52 45 Ced
wa MarseillesI _

Figure 5.2 Seal/No Seal test location in Illinois (American Concrete Pavement Association
2010)

5.3 LTPP Test Section in Texas

An LTPP section of significance is located on US 90 eastbound in the Jefferson County,
Beaumont District (GPS coordinates: 30.042605, -94.371218, LTPP section ID: 484143 and

48B410). This section was categorized in 'Wet and Non-Freeze' climatic region in the LTPP

sections. This section was built in October 01, 1970 with 10.4-in thick jointed reinforced
concrete pavement (JRCP) on 4.5-in cement treated base (CSB) over 5.5-in lime treated

subgrade (LTS). Expansion joint spacing was 60-ft 6-in, with three contraction joints between
expansion joints.

According to the LTPP database webpage (Federal Highway Administration 2015), data has been

collected since January 1, 1987, which indicates that the current pavement condition related to

joint sealant presents 28 years of pavement performance. Figure 5.3 shows a captured image

from the LTPP InfoPaveTM webpage.

Field performance survey was conducted on January 29, 2015. A total of 26 expansion joints

were investigated; fourteen joints in the unsealed section and twelve joints in sealed section, as

shown in Figure 5.4.
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Figure 5.5(a) shows the overall pavement condition of both the sealed and unsealed sections.
Figures 5.5(b) and (c) show the typical condition of expansion and contraction joints,
respectively, in the unsealed section. Overall performance of unsealed joints has been excellent.
Figure 5.5(d) shows the expansion joint between the unsealed and sealed sections. Figures 5.5(e)
and (f) show the typical condition of expansion and contraction joints, respectively, in the sealed
section.

The field survey result showed no significant difference in either joint or pavement performance
between the sealed and unsealed sections. However, this is just one section with relatively low
traffic, and the findings in this section should not be interpreted as sealing having no effect on
joint or pavement performance.

Tables 5.1, 5.2, 5.3, and 5.4 present the information recorded in the LTPP data base. The
information includes the climatic and traffic information, pavement distresses, international
roughness index (IRI), deflection at 9,000 lbs, and the load transfer efficiency (LTE). As shown
in Table 5.3, the average deflection at 9,000 lbs was measured as 24 mils, which is quite large for
PCC pavement and almost ten times that of 10-in CRCP average deflection (Choi et al. 2013).

province Texas GPS- Lat., Long. (Degrees) 30 0426. -94 37099 Date of Construction 01-Oct-1970

County JEFFERSON Functional Class Rural Principal Arterial - Other Date Included in LTPP 01-Jan-1987
Route, U S-90 East No. of Lanes 2 LTPP Monitoring Status ACTIVEDirection Boundg
Mile Post Climatic Zone Wet, Non-Freeze Region (Code and Description) 3- Southern

LTPP Section M&R History Layer Information Strength or Stiffness
Measures (Multiple)

Construction
CN Event

Experiment Number (CN) CN Event Material Code Test Results Other
(CodeNumber and Max (M&R) Date Description) Description (AbbrUnit) (AbbrUnit)

Layer Number

102-Fine-
GPS-4 CN1 Jan-1987 1 Subgrade Grained Sis:(Layer Max =4) (untreated) Lean Inorganic

Clay

2 Bound (treated) 5.5 338 me-
subbase - Treated Soul

Bound (treated) 331-Cement

base Aggreate

} Concxtre
Portland Cemet-

4 cement 104 n
concrete layer )JRCP)

Figure 5.3 Basic information of US 90
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a. Overall pavement condition

c. Contraction joint in No Seal section
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d. Limit between Seal and No Seal
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e. Expansion joint in Seal section f. Contraction joint in Seal section

Figure 5.4 Joints conditions on US 90
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c. Distress in Seal section (1) d. Distress in Seal section (2)

Figure 5.5 Distresses at Sealed and No Sealed sections
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Table 5.1 Climatic and traffic information

Traffic Estimate

Climate (Virtual Weather Station (VWS) Data) Computed
SHA Data Monitored Data Data

Time Annual Annual Annual Annual Average . Annual Average .
(Year) Annual Average Annual Average Average Freeze Average Average Daily Daily Truck 18-Kip Daily Truck 18-Kip

Precipitation Temperature Index Humidity Traffic Traffic ESAL Traffic ESAL
(mm) (deg C) (deg C deg Min-Max (AADT) (AADTT) (KESAL) (AADTT) (KESAL)

days) (%)

1970 1382.1 19.9 1 1053 140 43

1971 1108.5 20.4 0 1082 144 44

1972 1421.3 19.8 0 1141 133 41

1973 1993.4 19.6 4 1144 129 39

1974 1459 20.1 0 1095 149 44

1975 1508.2 19.9 0 1261 149 74

1976 1312.3 18.9- 0 1170 153 81

1977 1320.6 20.1 1 1280 158 83

1978 1116.2 19.3 2 1589 218 113

1979 1997.2 18.8 6 1609 238 131

1980 1467.7 19.6 0 1625 275 157

1981 1354.7 19.9 1 1950 302 172

1982 1458.4 20.2 6 1755 290 161

1983 1975.4 18.9 25 1950 205 101

1984 1306.9 20.1 2 59-96 1852 252 150

1985 1331.8 19.9 8 58-97 1592 191 81

1986 1780.5 20.3 0 55-95 1528 185 84

1987 1611.2 19.4 0 52-96 1690 243 103

1988 1016.9 19.9 0 51-95 1495 247 92

1989 1482.3 19.5 23 55-94 1560 251 79

1990 1375.2 20.8 9 55-96 1860 187 50 151

1991 2038.7 20.3 0 58-95 1825 154 42 163

1992 1510.7 19.7 0 57-97 1951 179 48 212

1993 1487.5 19.6 0 56-96 1919 175 46 205

1994 1668.4 20.2 0 58-96 1855 100 32

1995 1680.7 20.3 0 57-97 2065 111 33 310

1996 1301.1 20.2 7 61-97 2415 130 44 269

1997 1186.6 19.3 2 58-96 275 58 380

1998 1694.9 21.3 0 60-96 328 64 389

1999 1019.1 21 0 53-96 291 62 346

2000 1032 20.9 0 53-95 300 64 380 111

2001 2330.1 20.4 0 57-97 358 69 449

2002 1573.3 20.3 0 60-97 369 71 439

2003 1555.9 20.2 0 57-96 380 74 455

2004 1457.5 14.5 1 57-95 338 72 169 77

2005 827.3 19.3 0 48-90 403 78 500

2006 1965 20.5 0 49-92 415 80 546

2007 1365.9 20.5 0 52-92 427 83 493

2008 1495.5 20.4 0 50-93 380 81 290

2009 1212.3 20.5 0 54-96 221

2010 1039.5 20 4 52-96 61

2011 1008.1 20.8 6 284

2012 1442.8 21.3 0 295
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Table 5.2 Pavement performance history (Distresses-484143)

JPCP Distress (Sum of all severity - Low, Medium, High) Longitudinal Crack Length
Survey Date CN Event Sverity

Date Description Fatigue Faulting Spalling of Transverse Corner Low Medium High
(i 2) (mm) Trans. Joints Cracking Breaks

(Count) (Count) (Count)

03/07/1990 7 0 0 0 0 0

02/27/1991 7 0 0 0 0 0

07/11/1991 13 0 0

03/23/1992 2 0 0 0 0 0

04/03/1992 13 0 0

02/26/1993 8 0 0 0 0 0

04/29/1993 0.7 15 0 0

01/10/1995 0.7 21 0 0

02/25/1995 6 0 0 5 0 0

04/10/1995 0.6 21 0 0

06/08/1995 0.4 20 0 0

07/09/1997 0.8 21 0 0

09/25/1997 0.8 21 0 0

05/14/1998 0.6 16 0 0

08/29/2000 1.1 17 0 0

02/22/2001 3 0 0 0

01/06/2003 4 1 0 0 0

07/25/2003 0.9 16 0 0

02/02/2011 0.6 16 0 1

06/26/2013 1 16 0 1
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Table 5.3 Pavement performance history (IRI and structural condition-484143)

Profile Deflection

Avg Deflection Load Transfer Efficiency of
and CN Event CN Event International Avg Deflection (9-kip, wheel load) Transverse Joints

Date Description Roughness Index (IRI) (9-Kip, wheel load) farthest sensor (60" or (/)
Section Average at 0" from Load Plate 72") from Load Plate

(m/km) (microns) (microns) Approach Leave

04/13/1990 2.227

07/24/1990 58 35 95 96

04/08/1991 2.293

09/26/1991 82 85

11/02/1992 2.211

11/18/1993 67 41 86 82

12/16/1993 2.232

01/18/1994 65 40 81 79

02/15/1994 67 40 80 79

03/22/1994 66 40 87 89

04/19/1994 65 39 90 92

04/21/1994 2.247

05/19/1994 69 44 95 95

06/29/1994 65 38 95 96

07/11/1994 66 39 94 96

07/13/1994 2.352

08/09/1994 66 39 93 94

09/12/1994 63 37

10/26/1994 2.349

11/07/1994 63 38 92 91

12/12/1994 62 36 86 81

01/10/1995 61 36 87 84

01/17/1995 2.206

02/13/1995 63 37 84 80

03/06/1995 61 36 89 88

04/10/1995 63 37 89 93

04/20/1995 2.306

05/09/1995 63 37 95 94

06/05/1995 64 37 95 95

06/28/1995 2.364

02/26/1996 63 37 96 95

11/19/1996 63 37 90 90

12/17/1996 64 37 85 84

01/07/1997 2.181

01/28/1997 66 38 81 81
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Profile Deflection

and CN Event CN Event International Avg Deflection Avg Deflection Load Transfer Efficiency of

Date Description Roughness Index (IRI) (9-Kip, wheel load) (9-kip, wheel load) Transverse Joints
Section Average at 0" from Load Plate fr m sor P0are

(m/km (micons) 72") from Load Plate
(in/k) (microns) (microns) Approach Leave

02/18/1997 62 36 82 84

03/25/1997 63 37 93 97

04/08/1997 2.256

04/24/1997 64 37 92 92

05/18/1997 63 37 94 94

06/27/1997 62 36 93 95

07/09/1997 61 36 92 95

08/19/1997 63 36 96 93

08/20/1997 2.322

09/25/1997 64 36 90 90

10/01/1997 2.309

06/17/1999 60 36 91 93

12/07/1999 2.292

10/23/2001 2.311

07/25/2003 61 37 95 94

02/28/2004 2.322

02/02/2011 67 39 78 81

12/08/2011 2.346

08/07/2014 2.408



Table 5.4 Pavement performance history (Distresses - 48B410)

AC Distress (Sum of all severity - Low, JPCP Distress (Sum of all severity - Low, Longitudinal Crack
Medium, High) Medium, High) Length Severity

Survey Date

and CN Event CN Event Longitudinal TrnvreSpalling TrnvseCnrLo MdimHg
Date Descrption Fatigue Cracking Rutting Faulting of Trans. Low Medium High

(m2) (WP, NWP) Cn) (mm) (mm) Joints Cracking Breaks
(Length,m) (Count) (Count) (Count) (Count)

09/05/1989 1 0 0

06/29/1990 5 0 0

Dec-1990 2-Transverse Joint Sealing (linear ft.), 3-Lane-Shoulder Longitudinal Joint Sealing (linear ft.)

02/27/1991 3 8 0 0 0 0 0

07/11/1991 5 0 0

03/23/1992 1 5 0 0 0 0 0

04/03/1992 6 0 0

02/26/1993 3

04/29/1993 0.5 6 0 0

02/25/1995 4

06/08/1995 0.5 6 0 0

05/14/1998 0.4 9 0 0

08/29/2000 1.1 9 0 0

02/22/2001 2 0 0 0 0 0
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Chapter 6 Conclusions and Recommendations

The objectives of this project were to 1) identify failure modes and their mechanisms in joint
seals in Texas, and to 2) identify what needs to be done to minimize the failures and improve
joint seal performance. To achieve these objectives efficiently, a factorial experiment was
developed that included pavement age, shoulder and base type and climatic condition as
independent variables. Field surveys were conducted to identify failure modes and their
respective failure mechanisms in accordance with the factorial design developed. Field
operations of joint seal installations were observed and contacts were made with joint seal
contractors, other state DOT personnel, as well as joint seal material producers.

The relationship between joint sealant failure and PCC pavement performance was analyzed

based on the sealant condition survey results. The findings from this study can be summarized as

follows:

A. General Conclusions

1. Joint sealant performance period is much shorter than the current pavement design
period, which is 30 years. On average, joint sealant performance period is less than 10
years. Re-sealing of joints is quite rare, not only in Texas but in other states as well.

2. It is quite rare to observe pavement distresses that can be solely attributable to poor joint
sealant condition. More specifically, there are test sections in Beaumont built with and
without sealing. From a practical standpoint, there was no difference in pavement
performance between the two sections.

3. There are other variables that have more significant effects on PCC pavement
performance than joint seal condition. They include slab thickness, joint spacing, dowel
bar alignment and bonding condition with concrete, and the durability of slab support.
Negligible effect of joint seal condition on overall pavement performance does not
necessarily mean the insignificance of joint seal effect. Other factors have larger effects

and joint seal condition effect might have been masked.

4. Most of the joint seal failures appear to be due to hardening of the sealant over time, or
an aging effect. Currently, there is no criteria established for long-term aging of sealant.
Further effort will be needed in this area; however, aging of sealant is a very difficult
topic, and should be addressed in a national level study, not by TxDOT.

5. No conclusive findings were made in this study that would support resolving sealing or
no sealing issue.

B. Discrepancy between TxDOT Requirements and Field Operations

1. TxDOT Design Standards JS-14 do not require backer rod at longitudinal sawed
contraction joint or longitudinal/transverse construction joints. However, joint seal
subcontractors always install backer rods in those joints without exception. They cited
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avoiding a three-face contact between sealant and concrete surfaces as a primary reason
for installing backer rod.

2. TxDOT JS-14 allows only silicone material for joint sealant in concrete pavement.
However, hot pour materials are also used for joint sealant in concrete pavement,
especially in re-sealing operations.

C. Joint Movements

1. Large variabilities exist in joint movements among transverse contraction joints. Quite
different joint movements were obtained in two adjacent contraction joints.

2. Whether the current extension requirement for joint sealant in TxDOT DMS-6310 is
adequate will depend on how much additional drying shrinkage will take place. It is
difficult to obtain information on the variations in joint width from the setting of fresh
concrete. It is strongly recommended that TxDOT continue to collect data from this
experiment and analyze data for the refinement of the requirements in DMS-6310.

3. Concrete slab at transverse joints exhibits not only axial behavior in the longitudinal
direction, but curling behavior as well, which makes joint shape analysis quite
complicated. With the continued drying shrinkage of concrete near the slab surface along
with the curling behavior due to temperature variations along the slab depth, sealant will
experience more strains at the top while the aging effect of sealant will be more
pronounced at the top as well. Consequently, adhesion or cohesion failures might initiate
at the top, if they occur.

4. Daily and annual variations of joint movements are quite small, and there is no reason for
larger joint width as a joint seal reservoir. In addition, concrete keeps shrinking, with
resulting increase in joint width. Accordingly, joint width at transverse contraction joints
can be reduced to 1/8-in, with one cut only, which will reduce the time and cost involved
in joint installations.

5. Concrete swells when wet from rain, resulting in the decrease in joint width. However,
subsequent drying once rain stops continues to increase joint width.

D. Joint Condition Evaluation Method

1. Currently, there are no good methods for the evaluation of joint seal condition. The most
widely used method that was adopted in this study has limitations. For example, missing
sealant is automatically assumed to contribute to water infiltration. However, standing
water was observed where joint sealant was missing. Also, determining stone intrusion is
quite subjective, which could result in variations of the evaluation results.

2. Overall joint conditions in CPCD were good regardless of the joint sealant condition.
Seal condition number (SCN) and seal rating (SR) do not appear to have a positive
correlation with joint or pavement performance.
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3. Missing sealant at longitudinal contraction joints does not seem to negatively affect the
pavement performance. It appears that tight widths of the joints by tie bars and transverse
steel in the case of CRCP keep the joints closed, preventing water or incompressible
materials from getting into the joints.

4. Sealant adhesion failures in CPCD were observed where joint movements appeared to be
excessive due to faulting or cracks near joints. In Texas, the use of dowels and a
stabilized base is required by design standards and pavement design guide, both of which
minimize faulting or cracks. It is expected that adhesion failures in CPCD will be
minimal if sealant is properly installed and CPCD is designed and built in accordance
with TxDOT standards and specifications.

5. Even though no good correlations were observed between joint seal condition and
pavement performance, separation of asphalt shoulder from concrete main lanes could
adversely affect pavement performance. Efforts should be made to keep the longitudinal
joints sealed to prevent water infiltration. Hot pour materials that have low modulus

should be selected for the sealing of longitudinal joints between concrete main lane and
asphalt shoulder.

It appears that the condition of joint sealant does not have substantial effects on overall
performance of PCC pavement in Texas. This finding is in line with the findings in several state
DOTs, such as Wisconsin and Minnesota. However, joint sealing has its own merit, such as
keeping incompressible materials out of the joints. Even though the performance period of joint
sealant is in the range of 10 years or less, which means joint sealant cannot keep water from
getting into joints once the pavement reaches 10 years of service, sealants still can keep the
incompressible materials out of joints.
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No. 1 Belt Line Rd. Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

8050-18-042

Dallas

2009

CPCD

10-in.

Mono curb

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

4-in. ASB [TY-B]

6-in. LTS

CPCD-94
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No. 2 FM 364, Beaumont District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0786-01-070

Jefferson

RM 446+0.85 - 449+0.54

2005

CPCD

12-in.

Tied Concrete

1-in AC+6-in CSB

6-in. LTS
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No. 3 Inwood Rd, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details
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0050-01-060

County Brazos

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

RM 415+0.657 - RM 417+0.493

2009

CPCD

8-in.

TY-Il Curb

1.5-in Bond Breaker

Existing CPCD
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No. 5 FM 2499, Dallas District

SW_ ", NRI

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

2681-01-015

Denton

RM 246+0.7 - RM 246+0.7

2008

CPCD

8-in.

Curb

4-in ASB [TY-B]

6-in. LTS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

STATE PROJECT
PROJECT No. CC 2681-01-015

FM 2499
DENTON COUNTY

LIMITS: ' FROM SPINKS ROAD TO FM 1171

TOTAL LENGT O PROJECT - ROADWAY - 14,30 3.09 FT 0 . M.2 0ILES

TYPE. FOR THE CONSTRUCTION OF THE WIDENING OF A ON-FREEWAY FACILITY
CONSISTING OF GRA ING, C CREATE PAVEMENT AND PAVEMENT MARKINGS.

END PROJECT
C5J 2681-0101 -u

STA 192-54.0

- R 
F tr.

CSJ 2681-01-015 JT
SA46-60.11 .G

' 1t CC 2681-01-01 TM2499

NOTE:
SPE-:F7CA-INS ADOPTED 9Y THE TEAS DEPARTMENT OTTRANSPGR TATIlN, JUNE +. 20D4 AND SPECIrICATICN
:'EN L I5TED AND DATED AS FOLLOWS SMAL. GOVERN
ON T 1S RO+ SPCA AOR PROVISION FOR

SAEPCFT 000-0 071.00fT.o~1o
iMRES E EEIT,66610W

5p -TELL

UM 1. zzz1
FBTA1SfPlflI (gA'd

77(~er:I

98

FINAL. PLANS

NAM Or CONTACTOR,
DATE OF LETTING:
DATE WORK DEC-

DAWORK COYILETED'- -

DATE WORK ACCEPT ED:

SUMMARY Of CHANGE Cn IERS;
14

N
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No. 6 SH 78, Dallas District

CSJ 0281-02-060

County Collin

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

RM 264+0.774 - RM 272+0.425

2011

CPCD

9-in.

TY-1 Curb

4-in ASB

12-in LTS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVE MENT

r' a o(j.- ETG.
:st G , 02 0 ,eyc

SH 78
DALLAS AND COLLIN COUNTY

l :M:'s: FDWFR 'k6 RRFS MI CED+GE 81+"'.> " h"9

'DTAL LE1CiN OF RRCJECT - 1: E " ~ T .C 7

FOR TN COsRCCiTo NOF FIDE7.II EXIStN FA rae :TT FIDU < TO C, -
CONS:sT1NG ,X: TRADIM., PAyir4G, DRAINAGE, S'RIP;ND AN SI0 Ns

SEE SHEET 1A

~000~00F

O28 OZ _______

S SEED 45 PP
ca

NOTE:

TEXAS DEPARTMENT OF TRANSPORTATION

77

r I mpF x e("" a~~~~~~y'tI i "-'3az,0 rt.0 Fl a " -pe ir1

.. _I-.Y1W w ti{0: S F pe, i .i
G ~ ~ ~ , exntO0, '

~I~ 0 nalar _tv " _
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No. 7 SH 19, Tyler District
? i but +": .ir w

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0108-02-025

Van Zandt

RM 285+0.805 - RM 286+0.473

2003

CPCD

9-in.

TY-I Curb

4-in ASB

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

FEDERAL AiD PROJECT NO. STP 2001(383)P
"ET Ltuon a ract . -%(2.%5 so rcT ,.rn WLI

VAN ZANOT COUNTY

SH 19
7SM ,0453 MILES SOUTH OF SH 64. SOUTH TO .02qs MILES NWoTH OF SH 243

FOR THE CONSTRUCTION OF THE WIDENING OF A NON-FREEWAY FACILITY
CONSISTING Of EXTENDING STRUCTURES, STORM SEWER, RETAINING WALL,
ACP BASE, CONC. PAY., MONO CURB, SIDEWALK, & PAVEMENT MARKINGS

tE5 += tkt

'. y.' CWI

J// f C 
OIN

CAN-0

i <00v " h V. 7 n

F77712,z
L~0}a arns..J

+-f--

FINAL PLANS

TATE LET . ... .....
TATE WCRK eEDMRN..__DNTE WCRK CH-pLETEI."
Ca-4T"AC TORr
USED OF ALLOTTED DAYS
FINAL CONTRACT COST} f

FINW. AS BWLT PLANS

F.E.

TEXAS DEPARTMENT OF TRA\SPORTATIO\

++K/~t4eLrC~ BRr00itot ee~a0
* S

I1
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No. 8 BU 90-Y, Beaumont District
4. 7 7 -9

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0028-15-040

Orange

RM 439+0.126 - RM 440+0.746

2005

CPCD

10-in.

TY-P Mono Curb

1-in AC+6-in CSB

6-in LTS

INDEX OF SHEETS

Q

(N
a

a.

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

PROJECT, STP 2001 (546)
CONTROL, 0028-15-040

HIGHWAY: BUSINESS 90Y9
COUNTY, ORANGE

u - %-599 V.

E9. 94RK -43891.126 mi - ~

EODAT IONS: NONE"EPTcm IONS NER. CROSSINGS, : N

-- I 
-- -- 9 0 0~9

STA.x ew+04.0

CONLTRO 90--5-

REF. YRK 440-0. 746 m

- 9 9
OF209

T21 HE CONTRACTOR SNA_, PACV;OE ANO ERECT SARRICADES AND
.2 O0ST1OCTIO1 SIGNS IN ACCORDANCE T SC t3 -49, &: (2-"!)-44,

8:t41-99, 1C9S-91-9 , #C29-9A)--99, SOr99-9C919. ETEXAS A ,AL ON UNIFOfat RAFFI: CONROL 3FVICFS' AT POINTS
$ AS $"+CA CA 11% '/TAE S4EEO AND PLAN SHEETS AMD AS DIRECTED

BY T E ENGINEER.
aS-ECIFICAIIONS ADOPTED RT THE STATE DEPARIIENT OF

tAN 54Ri."11pN MARC t, '993 ANC svECir ICAT ICN ITEMSu. _S ^ VC QATiD t3 ='X:4NS, Stl 'CE'* ON ThI,; PS?:,;C: P.C(;R

-- - -msa5 ' E29 999999 -,._99999999 99v,T";n 9292-R-99
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No. 9 FM 933, Waco District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0209-07-031

McLennan

RM 353+0.740 - RM 357+0.603

2009

CPCD

10-in.

TY-Il Mono Curb

6-in ASB [TY-B]

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT

FM 933
MCLENNAN COUNTY

xC"OT 021.a T - 1i
1rt~ /N F Q02K

nK .L~KNn,~,2..=V t S 3Y
.^.rI n onw

/s: ~~Rfi S. ^54 A1
:95^1:.p flw' R'1' tiFWS WSRF
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wx T .1 zrtEus re"=D
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No. 10

CSJ 2506-01-021

County McLennan

Reference Marker

GPS Coordinates

Construction Year 2009

Pavement Type CPCD

Slab thickness 10-in

Shoulder Type

Base Type 3-in Type B, AC Bond Breaker

Subgrade Type 8-in LTS

Drainage Type Flat bottom Ditch

Coarse Aggregate Type

Con. Pavement Details

IN9DX OFSHEET

s zest9.,

3

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT
FEDERAL AD PR'O.9CT NO. STP 200'.2T2)

F" 1695
MCLENN9AN COUNTY

NOi LENcrH OF PROJECT = 12,221.57 FT 2. 14 01.

fpl99990 09999t6.999999999999999

'*

-4-

108

N

C

~1

U

a :D&t SPEED wys- s
R1 ANS 6DI"

F INA I PE AN,

LEIII ,. pATE:

D-1 tP 1:RACTDR ffzDAN IgFis
DATE YfJP[ US COwtCTO A =P-W-
l INA CD fRKt COST:

9#L1 tm trb++3il+-- _
ESSeY" 

IT
x.rePCcc waAS= }ss . o. ux

tEZxS DSP.W'MEtl> 7< 'W<MSa e aT 7Cr.



No. 11 IH 35E, Dallas District

CSJ 0196-03-106

County Dallas

Reference Marker RM 445+0.242 - RM 446

GPS Coordinates

Construction Year 2007

Pavement Type CPCD

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

11-in.

Tied Concrete

4-in ASB [TY-B]

6-in LTS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT
FEDERAL AID ARTJC NO.

IM 35"-(36A8)
CSJ 0156-03-106C

IH 35E
DALLAS COUNTY

lRo: .+t~ rx EWN LC

{(AY A w00 A v F. ___ SBu,

TOTAL LEGTH OF PROJECT e.E C T.' AA " *AC. AA FT. . .AAAAJ

TA T4A .A 7 A1

CONSISTING OF AD AIKLAR LAE N ECH CREC N B EE ENTACE

SH ,9D

i< ALLAS ,

2OOA tDy 'ewPS Defar-ren+ aT 1rartspor~cr: m; ae r~ 9- -r-o

SHA 5 EEC w5 WH

NOTE:

TEXAS DEPARTMENT OF TRANSPORTATION

U2 PCma

rAI . T

~A7

109

FINAL. PLANs

NAME OF CON'RACTDR:
DATE OF LET; INGI
DAT .DRK BEGAN:
roten OKCOARTED:
DATE WORK ACCEPTED:

s. or w e srrm etoC.s .

rJ-
-j

<I



No. 12 IH 35E, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0196-01-093

Denton

RM 463+0.698 - RM 464+0.966

2006

CPCD

10-in.

Tied Concrete

4-in ASB [TY-B]

6-in CTS

NAME OF CONTRACTOR, .

DATE WORK EGAN,

DATE WORK COMPLETED: _-_-
DATE ".K ACCEPTD,

SI NR" OF CNANME ORDERS:

\\111

-:4S~ T6 s3 3

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

r[DERAL AID PROJECT

IH-35 E RAMP REVERSALS

DENTON COUNTY

LIITS, Ro: 5TATf SCHOCL{/MA 83184
LOOP Z6/L LL I A PS 8 TALLER

TOTAL LE- T. 7 . ROJEC T 7 ' ^ .0
LCAL 7'-_3 . ?.-6354 k3 .

TYPE CO TN LC^ f;00 OFPE S'.5 RA MPS SFO A+ A-TER 8R "E hJ

A0J L1-. 13 A 3

R UM 7 7. ,78 8
16ON'<J

/ t83 281

1167.

BEGA PRJEC. -88' -166...JEC

OESI WI SPEED 6 M i ,A" LA'E.

NOTE 6

TEXAS DEPARTMENT OF TRANSPORTATION

-3 -n

CiamIW 1ari rsi+Eta'w et

---t C i IT'K .5 ~;2f
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No. 13 SH 198, Tyler District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

INDEX OF SHEETS

FINAL PLANS

CONTRACT IOTTINO,
COYTRFTCR KXXAN __

' T_-+:IA C'(1-i E v F:CXiTEO.

tA _OF _. LOTTO ''S ..-...._
FitAL CONTRACT CC:T < s -

FINAL AS BUILT PL

SOCN E 11 Xi k5 = i T'ItI ^NIT CIOTA

1668-01-013

Henderson

RM 303A+0.127 - RM 304+0.109

2012

CPCD

9-in.

TY-Il Mono Curb

4-in ASB

6-in LTS

DS

ST

STATE OF TEXAS
ATETOF' T'RANSPORTAI N

PLANS OF PROPOSED
ATE HIGHWAY IMP MOVEMENT

FFDEA A!. PROCT NO. uF 20P(W4) a Mi-fea: ee-iomYn
HEN R1 N 132. 0 "I .. !', F.CO UN TY

HENDERSON COUNTY T~ 1 ' ; f

T- JS {11uX

SH 198
FROM, AT TWIN CREEK B i1.2 MI S. 0', I 334

10, STR 003. CEAO CREEK RESERVOR

FOR THE CONSTRUCTION OF THE REPLACEMENT OF EXISTING BRIDE FACILITY
CONSISTiNG OF REPLACING BRIDGE. A PRa4C"ES. GRADN SFAC:RES. ACP BAS ACP NCRF

RETANING WALL S. CURF GUTTER, MKGF AND PAVEMENT MARKINGS

i - -

E

ANS

-s ra: cGs rr

sue "
cI

rN CEE RIME

"J 11' CSJ 1M QIIFIT

TEXAS EPARTRFNS'T OF TRANPOp$7TACT 

TnI CRE BRIDGEGEiin~

- PFLIOISI.
+ .30c0. .L

611 j-

T 1L rARF.TO RAF.OT~i:

112
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No. 14 US 75, Dallas District
17,

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0047-06-132

Collin

RM 247+0.034 - RM 248

2009

CPCD

10-in.

Tied Concrete

2.5-in ASB [TY-B]

8-in LTS

ST A TE OF TEX AS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

rEDURA AID P-ro,:CT
222521 20 :7L0252W

US 75
COLLIN COUNTY

I M:TS[ rR 4* OUSE WK5 DWLEYARD

TOTAL LEXC'A OF PROJECT ".:D22'52 5.90 F. " 0'000 MI.
0"AL -S= c.00 FT. . YAm 4.

FOR T[ 52sT.2In 25 52A2A2sE sO52272552 S-XT A F5222505E PAWS
= i35T:NC OF: G A 7Mss, ! 2AVtNG, DRXAG, 'AVE2M2 WP'92.52 S2GI5. AHD 10-

F"D PROJECT
oA

TA aris"TS ssG .0

J 

a

j on - G

W 7

DsJ r n.:-as-t 32

k
1US G T9 STA 8+3.00 S7A 8 .5.0

4i a 9
x

et D QI LIN Ci&NTY

__ _ -YLLISS CGdT!Y 
R4SgTt4 CA1MP OM LA[ D",TAt

- .s -.D. ASL"CL i20

35-2322-- :25523 52
FLNCTI(WlAL CLASSIFICATTCWI L290 FREEwAY

OESIG WED - 45 WN nn e RNAGERAD

NOTE: utF Irf a Tx DexUx Rxm Tn

TEAS OM.PARtIS4EN O!RF tTRANSPORT~yAt TION
rccn f/LW++Tfr P>:tTR~N~ cm2521 > ISm

FauW A9CMTC11 dR( Zp n 7 13

I~tVAc N

rIII
Fl KDCAL C]

21
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No. 15 SH 289, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0091-05-049

Collin

RM 254 - RM 254+0.6005

2007

CPCD

12-in.

Curb

2-in ASB [TY-B]

6-in LTS

FINAL PLANS STATE OF TEXAS
:;4r oP e eTR : DEPARTMENT OF TRANSPORTATION

DCAE CA _ M N C PLANS OF PROPOSED
50E COLED STATE HIGHWAY IMPROVEMENT

04rAT WPMC4~~ A'h"0 .,om g meFEIERAL Ail) pRp},ECi
$JVYLAY OF 0,4AGL QKUERS'16 'l G OtO i j)

CsJ: 0C%91 -Q5-049

SH 289
COLLIN COUNTY

L'U'is S: :4M I tOYD CIR.tr 70 SH M9 MFENCE 4USN '1AH7:XE;
ARCADAY -110.C a: F 0.A E L N

TL %AL LENGTH OF PROJEC'.: gRI{,E. a F . - C MI.
110-1 AL " 31-. 7 - 0.6005 .

TYPE Or .ORC'e mIDEN;G mu sM CAxiEs DIVIDED TO a iANES DIV:CrO
CONS ST1" 0C1 GRAV1kG, STRIPTRG, AD SIVFA:ING

I CL~ -

'=AMPT~ -ei y(O 20,t Ji.i u, 20:, ++YH tM AC

rEv 1EKL T PAS UAT C A ASS _ : At

.rc '(-ril 447 1FW1R 9
SIN S 4_

A.TER iNSPECT!0N REGAJIREO

TEXAS DEPARTMENT OF TRANSPORTATION
PRY5 i5 ITDAEDDTOA S(&:HL

VFR urISPOEC:RWIE iyTAt OI'.:
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No. 16 IH 35E, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0196-02-098

Denton

RM 446 - RM 446+0.534

2004

CPCD

11-in.

Tied Concrete

4-in ASB [TY-B]

6-in LTS

STATE OF TEXAS
DEPARTMENT OF TRANSPORT TION

PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT
S'ArE PROJECT

IH 35E
DENTON COUNTY

LIWIS: 1P 35E8 rib R ab-M f. A FRANKICORU

33333 33.3. 3 3333 33. 3.33 33-32. 29.3-33 .3 -33.33 .3333.TOTAt LEN4GTH 4~ PAC ECi , 2;YE.-0- _D ' G. !

PN 4

A LICL

TEXA EARTENTO TRANSORTAT 

FINAL PLANS

CAE %R DECAN -_

DAT 6DFR ACCEPTED -. .

stAAR OF CNRE ORMS-

k

R

1

1 
4

t
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No. 17 SH 121, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

3547-01-008

Denton

RM 273+0.163 - RM 274+0.676

2007

CPCD

11-in.

Tied Concrete

4-in ASB

6-in LTS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

-"_- - FEDRAL AID PROJECT
NH0 2001 (30). ETC.

LSJ 3547.01-0
STATE HIGHWAY 121

DALLAS AND DENTON COUNT ES

3377. 77737 77330003 - Sa 377-t003

____ _LENTR_ PIWC TrMT S 1 7r 7

crN %DGets E5 a m E as

OTA . v." 242s xre ;-i 3.3rTx

ROADMA a 1.2,6;. 02EA

tsso vs

3731NA S70r FT. 7,10 Y

.7t3. 2 FT. )L
TOTAL ~ LET OFPOET 5 711of

_ .: , r

RFFSETO S737E O 7TAI2 00SJ ET 5 T 2

OF 'aSOS ST xT(175010 RO TOSeriSz no 0

Hal Assoc.5 N-5!Mites
TSSDPRN CF "',. 5TRANS ORTATO

~i

118

FWNAL PLANS

VAT? n.s Sr .....



A -

- 4

No.17 SH 121, (CSJ 3547-01-008)

119

-y-

- - *

*
a n -

'+. , K.n... _... .i .. .+".-. ., ...v . y w.". -~r b~ta r.

;

y ''Ot,

d i

_? t

_ ina p le



No. 18 SH 121, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

3547-01-008

Denton

CPCD

10-in.

TY-Il Mono Curb

4-in ASB

6-in LTS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

------ FEDERAL AID PROJECT
NH 2001 (369). ETC.

CUJ 3547-at-005
STATE HIGHWAY 121

DALLAS AND DENTON COUNTIES

STT~ s FROM E ST T.V A21 T O

es
T

3- 4- 3Li ST

'1, LNTNO P JE 10- a

RS E 13 2 O .=0.5

NH4 7

..5 p 1 FT. z 26
B00 338s6 FT D3

Taa EM,7- aoA2- - s 3{701

00TA ^+a.2 "ATS, FT .0'

C5 yJ'3p-4i--C

96 6E:Cj Cs :

REFERENCE IS WADE TO TTEFACT THAT THECCSJ FORTIMPROTECT 3547-0TO ETC AND THE PROJECT NUV41ER IS
D -CT ( ,ETC. CSJ T374 N-D5IS A SECTION AS PART

Of TETSCOTRACT AND NOTCTHE CCSJ

Half Associates
TEXAS DEPARTMENT OF TRANSPORTATION

- 2
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No. 19 SH 121, Dallas District
-. S N' 's 3 . 0 ,e +- .'+ ~Fw1 : " i.: ">, 4- J..: ;w v

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

3547-01-008

Denton

CRCP

8-in.

TY-Il Mono Curb

2-in ASB

6-in LTS

STATE OF TEXA S
DEPARTMENT OF TRANSPORTATION

PASOF PROPOSED
- STATE HIGHW1TAY IMPROVEMENT

------. FEEAL. AM PROJECT
NH 2001 MTD). ETC.

STATE HIGHWAY 121
DALLAS AND DENTON COUNTIES

LUTS. FRO 03TMSR -00R O

3300303 3573-0
, OAWA KI> OC.46 OA.0.88W

CSJ 3541-b2

tAOWt)1 t yT
l im' a .2FT O0 e

- '~ r

E MN {YJ01 UfR._ETC.v WM tYt

,'TEF' sAiu rftdTUn. gTC

t- -. 3837 : t tbR CIO.

e6A3'.t!xE Dr-" STEEL x ; Y:v

MEc- C=*Cttk! CESE44 SrEMI W!S

IROII3C, 401LS cs+ triase vUr. sn .RVx

54 tC, RIWS CAi1:.:d EA sD W.
<?C+N'.oM1.: R{ury5 mt-YF tea 0 W.

Sl Rdlfa DC=.A YEEQ; C.+ WH

ROJECT I 3547-010W, ETC AND TH3E PRWCT031013303S
NH0C7703070ET CS37I0X! (A SECIO AS PANT

Half Associates
TEXAS DEPARTMENT OF TRANSPORTATION

7 of. 
0

3 - I~&J
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No. 20 US 380 U-Turn Ln, Dallas District

CSJ 0195-03-062

County Denton

Reference Marker RM 467+0.473 - RM 274+0.676

GPS Coordinates

Construction Year 2005

Pavement Type CPCD

Slab thickness 9-in.

Shoulder Type TY-II Mono Curb

Base Type 4-in ASB

Subgrade Type 8-in LTS

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

STATE OF TEXAS
DEPA RT.MENT OF TRANSPORTATION -

FREE.AY DESIGN 5"EE

PLANS OF PROPOSED U-"" " 1 EE

STATE HIGHWAY IMPROVEMENT
EeER4L 0 'ROJEC'

NOTE:

I H 35 - AA m
DENTON COUNTY

1 1TS: AT US 380

'OTAL .ENDTH OF PROJECT " BIG 3.U T .S .
TOTAL 31213. OC FT. - .72 6 11.

YPE: FOR TH CONSTRUCTION OF THE REPLACEMENT OF AN EXISTDG EREDGE FAC TIT
CONS:STIHG OF, REPLACE BRIDGE AND APPROACHES. GRADING, CONCEPT MiuENT, ACP, SI RUCIL"ES,

CMCRETE TRAFFIC BARRIER, SIGNING, ItuLNATIOR AND PAIMNT MARKNC5

TR11 
1 47

ri M1 TEXAS DEPARTMENT

_ENJ_PROJ CT -,^ -J 11 E.
WSJ 0135-03.062 ( Nr~?tJD 1

r12211,17h 1. L -___F

3

A.E.1-1
.aNNtBt L Avl OT[E*Ii

. P.E.

Pt SSR1CT H41 B

2003 toy; T-08s DescRtft Cf Tr nsporte ; pl ^ 5 <12 1 r111rv
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FINAL PLANS

NME cF cDN"'RaCTr: .
DATE OF l'ET7NC:

DAT A'OR BEGAN:
DATE WOR COWDLTEC----
DATE WORK ACCEPTED:
S: ARY OF CHANGE ORDERS:

iA
Md4x KAS GJI+i Ct[J aECJRD:R,'.

10 THE w~Awi aw" tts11RK .

f 
r f P.AE.

$ 
on, . n r. rn 

e

D 60 MPH
O S 4R"

E ns -ac:,N ,Saa-:
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No. 21 IH35E, Dallas District

CSJ 0195-03-062

County Denton

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

IN/

r

RM 467+0.473 - RM 274+0.676

2005

CPCD

10-in.

Tied Concrete

6-in ASB [TY-B]

8-in LTS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT
FEDERAL AID PROJEC-

IH 35
DENTON COUNTY

FRE~raY :ESiGN 45EE0 b 0 PsR

NOTE:

w:{li~ fY+'iC 8"'4' 5P a-N a f n*Re,

TOTAL LENGTH OF PROJECT . RDE" 3 T OO V.
tGTA - 31}0.00 FT - 0.706 .

3YPE3 FOR THE CONSTRUCTION 3 THE REPLACEMENT OF AN EXISTING BR:OGC ACM7TY
CONS:STING CFx REPLACE BRIDGE AND APPROACHES. GRADING, COK4AETE cAYEA!ENT. RCP. STRi-TLRE-.

CONCRETE TRAFF IC BARRIER. SIGNING, ILLWIlNATION AND PAVEMENT AAARKINGS

r_--3633.3.3c I CC~~' 1 .

v Ir 0'6-J[6 7-nuM L

53 6333 J .. j
333336 fC. aA

rLI L1 3a FII "Lx~[ T

TEXAS DEPARTMENT OF TRANSPORTATION

17*-3 3333J
633P.63333

25t 3 EKtE
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FINAL PLANS

HAVE OF GDN'RAL'
DATE Or LETTING:
DATE OR EGA
DATE WOR COMPLETE"----

DATE NORM ACCEPTED:

S'.w4ARV DF CHANGE ORDERS:

I.... ...



No. 22

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

2374-04-064

Dallas County

2012

CPCD

9-in.

8-in LTS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

PEDER4L AID PROJECT

IH 20 AT FM 1382
DALLAS COUNTY

r <_ _48ix C;: B siJE u PR +Jour '. a o .n> 4!mc

.. . { : EdY E~ra. ECava11T: iWU~tEY., .RtaxC[, i iAYmiat usAe r.^.

7

- -- - -

Np4:JLPA '((9 UFOSiTRNSPOR T ATION

3h5z ZSG PC6 bK. n39..3 ____4
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No. 23 US 67, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0261-02-065

Dallas

RM 16+0.705 - RM 17+0.262

2010

CRCP

8-in.

Tied Concrete

6-in ASB [TY-B]

STATE OF TEXAS

DEPARTMENT OF TRANSPORTATION

PLA NS OF PROPOSED)
STATE HIGHWAY IMPROVEMENT

A-r AID PRJCA A

CSI: (:?41-065, ETC
US 67

DALLAS COUNTY

EA0A 0 AA !. ! A. OT AV.AA .AD ROAD

LIA LA. M A. rT. M.

AAA-3--54 AL 7P 0.X 0.00 .AI0 F6AA Is 0. 

_ _ i- 1 5
Lc SRJ'4 .rARLA L SV NEI -C ME

?-rS-- - --

EIN5FFO .0 W.M (APS!
t.E TAA 56 A A20G AA

NOTE: -=; u rpIVrFE~ A7/v
crn maTr:, x+ aAris[^,roxs cr SrCeGFAO sfLO$O

DANNENBAUM
ENGINEERING CORPORATION

TEXAS DEPARTMENT OF TRANSPORTATION

4'4MG I ! 

1 q' G tM
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No. 24 US 287, Dallas District

CSJ 0172-05-095

County Ellis

Reference Marker RM 490+0.178 - RM 491+.584

GPS Coordinates

Construction Year 2003

Pavement Type CPCD

Slab thickness 8-in.

Shoulder Type Curb

Base Type 4-in ASB

Subgrade Type 12-in Flex Base

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

FINAL PLANS STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
* _ _STATE HIGHWAY IMPROVEMENT

US 287
ELLIS COUNTY

LIMITS: FROM CREEK BEND DRIVE TO BUS US 67
TOTAL PROJECT LENGTH = 7422,00 Feel = 1.406 Mkls

CONSESHIG OF GRAIG DRAINAGE FACILITIE. BAE HOT MIX ASPH AL
PAVEMENT. -SIGNING. PAVEMENT MARKINGS. AND S GNAUZATION

7 ~ENO PROJECT Ir

KYR. LL COUNTYTEXSS REFEAEMCE MAARKER " 4H0+ O.

TE WEEEO ARE 2

NOTE:

IVY. ryr -N JP "5 Fe - YA YT10a"

TFOAS D:.ARYMEOT SF TRANSPORTAT'!_N

P r

D . F l c101

129
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No. 25 US 75, Paris District

0047-18-055

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

4

Grayson

RM 203+0.309 - RM 204+0.122

2007

CRCP

10-in.

Curb

4-in ASB [TY-B]

6-in LTS

131

CSJ

STATE OF TEXAS

DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT
PROJECT: C 47-18-55

GRAYSON COUNTY
US 75 SOUTH BOUND FRONTAGE ROAD

CSJ: 0047-18-055

i NT- CV1. Gr PR, T 49 FT s
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C. 

---

".. ....

rA wl>~ c a)yC~~" w_

L t :rytG<.SEL.i

:5aix. tsra;wsa*sn

. p; w+<ua

.! rcrFx.<u r

' ucns.. v wcu

w' u. os4f

{.y} gpr :wtrt t!RO+S WC PO!^f

x 4 vwt t.x fwuWi
Vt2<F:I.aw WS Nr

,, .iatuwr tr®<Yds.t v.rtrov ,xssnwrrr rnrs

etri "'wtlY;lAAS[5

54

X4-N

w tYwf"J::f. CW+J't"t3ui

M < tw.,

s. .ryt .. :mtvm-sntt-s

i, swwr iarwi f ^"' sa'cf

s 5r1: vaer

. fR"XJLne9.5T6LtS:IiG 
S

1C SBJ:
tbl'e StGwb

sMbL y< tU-oC

3 h r:<rtu.wi uWfv: :.ML'I

e+ v .a tr :rm. f

.b as(ui -cr
vontiA-n.a.

u6 r<-sr.,z 'w; S'Nw1tmJ AtCFrS SrCtf<ita:.r 1ECax;r;tp Spcwlst4 < Eo n.rc ve5w uuc-ty v sw ;~p w fr" we se, 2.

to 5 ow ios -9 sU*cw<xsirrv . mca; c c, a c . tu. .

r_+a'"!f F:nr_,nw ue.,. rx ("27- i>strt -
r:i tiCe:taeS ny)r CCU wY TCri; Mrto:.qu: .xe

t1'E'C NK' Dei rt +M ' 3iW ECCt iC. .. ta, L4
i4 r% iv'i: MSS ' \'E N V+ 'S a

[7n X'ewpM'tfu<9xCtMM1OnGf ~ah':tiiui "Ow n5t * K i . M9

s 3 n05 ;

" PE" tQ _ p



Sr

N-

t

2I

No.25 US 75, (CSJ 0047-18-055)

132

b
t>

r

A.

.. I

1

I

A

V

RP:

2 9

S e l



No. 26 US 75, Paris District

0 0 S 0MWW~i5|IIMEMMWERi

0047-18-055

County

Reference Marker

GPS Coordinates

Construction Year

Grayson

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details
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CPCD

10-in.

Curb

4-in ASB [TY-B]

6-in LTS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT
PROJECT: C 47-16-SS
GRAY$ON COUNTY

US 75 SOUTH BOUND FRONTAGE ROAD
CSJ 0047-I8-055
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No. 27 BU 90-Y, Beaumont District
* 0 ..o AS>0 027Sy100

CSJ 0028-15-040

County Orange

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

RM 440+0.746 - RM 439+0.147

2005

CPCD

10-in.

TY-P Mono Curb

1-in AC+6-in CSB

6-in LTS

INDEX OF SHEETS STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

PROJECT. STP 2001 546)
CONTROL, 0028-15-040
HIGHWAY BUSINESS 90Y
COLINTY- ORANGE ;

-0 11.00_0 -o-flgoT

0 C0T1 0028-15 -O-

OQ. PRQ~yE^ - <0 8F' 9

.T-2 6-4.0

CONTROLtl 002-1504

,A)u. vacs " u w+ '--

ma
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kit\\
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o- CCi"CAIIONS ABOMICO BY T-T STATE EPA2TKEIT OF
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No. 28 LP 323, Tyler District
r^ut !%.' jrat.> t

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

INDEX OF SHEETS
SHLI M}. « t oTm

1790-02-027

Smith

RM 676+0.797 - RM 678+0.537

2008

CPCD

12-in.

TY-II Mono Curb

4-in ASB

6-in CTS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

FEDERAL AID PROJECT NO. NH 2000 (502)

SMITH COUNTY
LOOP 323

FROM SH &4 EAST OF TYLER. NORTH TO 0.97 M NORTH OF SH 31

CONSTRUCTION OF THE WIDENING OF A NON-FREEWAY FACILITY
CONSISTING OF GRADING, STRUCTURES, ST00 DRAIN. FLEX BASE. ACP BASE. OCST.

ACP SURFACES. CURB & CUTTER. CONCRETE PAVEMENT. SIGNING. SIGNALS. AND PAVEWNT MARKINGS

STA. 27.651.I8
END PROJ.NH 2000 (502)
CONT. 1790-02-027

REF. MKR. 676+0.797

STA. 24-85.73BEG PROJ. NH 2000 ( 502)
CONT. 1790-02-027
- REF. EK1. 6780. 537

TEXAS DEPARTMENT OF TRANSPORTATION

beTH']F kAI>+.'tT; FtGK +Y 8:F MirSisT+J+Tq iS
Y}5 .tRT r; y TxE TEk 4 WKKJ1t

C!I Ipitgq IR f} C NTap. WYiRS.

. +40' .. i"a s) ME 9~yr:4 GO <Mv.Trw)2r.:Si
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No. 29 US 82. Lubbock District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0053-1-090

Lubbock

RM 308+1.996 - RM 310+1.436

2013

CRCP

13-in.

Tied Concrete

6-in ASB

6-in Flex base

138
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No. 30 FM 1488, Houston District

CSJ 0523-10-033

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

Montgomery

CRCP

11-in.

Tied Concrete

1-in AC+6-in CSB

6-in LTS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF -ftePOS B- 'tNAL

STATE HIGHWAY IMPROVEMENT
PROJECT NO. PTF

CSJ 0523-10-033

MONTGOMeRY COUNTY
FM s488

DODJ. DA 'AE CO.STFICTON V MW O0 A MW-FAEE..T FACITTiv
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C se6DOE G.S asCMKRT

-r

TOJ 4040E .003

f r.-

foro6co00l
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No. 31 IH 35E FR [NB], Dallas District
Attr, ue. Itfomatin eial t

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

%J~i

WE Or LoET-N _..- _ _

cal kr'V BEL _
pa;! ). " FFO
DAT D" ACCE"ED _ _
Smh - c NAa f1R ER

0196-02-098

Denton

RM 308+1.996 - RM 310+1.436

2004

CPCD

11-in.

Tied Concrete

4-in ASB [TY-B]

6-in LTS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

cs:. o aszos

IH 35E
DENTON COUNTY

NOTE:

Fc4.A 2 2 K . z.2  au FT ].3 1

TYPE: ~ ~ ~ ~ ~ ~ TEA DEPRTEN OF TRANSPORTATIONRA:C ANC-A.E.rFAILT

CON ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 222i22P 22w 1 Ih;AEADTM ~ + RDU Mi1Al

2222.2 P 2ROJ 222 F' ' ' 22.1" ~ GNIWT

CSJ/ G: -?-t L8y W ' ! tJ0-Q
2222 FS4OI 222 2222 1899.

1 u tca +A: ;TA. 2 0.a2.O

'""' J Tr TXAS EPATMEN OF RANPORTTIO

(~)222 ~ ~ 0222~' 02 2 2A
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No. 32-1 US 90 EB. Beaumont District

0028-03-081

County Liberty

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

RM 847

2010

CPCD

Tied Concrete

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF COMPLETEb
STATE HIGHWAY IMPROVEMENT

U.S. HWY. 90 LIBERTY COUNTY

- V -Se FR M C.38 VLtES E AST OF ?R)NIT RvfF eN . BFP-
TO 0. 5 MILES EAST O t HWY. 409 -N MAITON

FOR THE CONSTRUCTION OF THE UPGRADING OF A NON-FREEWAY FACILITY

CONSIST NG OF REPLACING STRUCTURES, V DEN SRUC:URES. CRADiNT

CONC. PAY., CEM. STAB. BASE. ASPH. SA1. BASE LIME GREAT . ,5B3.
SAFETY FEATURES, SURF. TREAT., ACP, PAVEMENT MARKINGS AND SOGN tG

NE' .:T ziW . C L- . E TC 4. 5,,' M .. _l"aWAY 79.?52. < _ .F G% M L

R GF. 4. 447. Gtr V 4

-

4 I

RI

- 0

AV s W

FNAL " P 4 w *

iRT3

EN ROJECT 834 -54 7

k0434;0 0238-034-081. arc3. BE", -11:.0 s 444
REF. WK34. a 874- - 886 t- Ia. STA :7 "

ff I C34383, 1328-0-4-06)

8EG5N PP0JECT 883434,; etc t'4 34ND P 33
SIA. '54.05 -G .. 18 .y....." 35 _ .. . ---- -- - ---

CONTROL O34 8-3-08'. etc. STAT. 99. -5-06 -t. - T:~::::3= -. t-

REF. MR.- aE-. 231 RU. ... .... .- ___.233 ,.,.,. -re......3 .,

<,_ umt~, v r cr.m svasf RE. K - $76-0.29;
A Ar. -~ t "I src : m ' . tr:aww ... ---

wE 3r 3 -^ sF'- r.sc~ rE. ' TEu W 4 ~N 3 ayb5 f 1 t44.5'T.4...". . '^eR
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No. 32-2 US 90 WB, Beaumont District

A-rbueI-frat.- pcalN
CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0028-03-???

Liberty

RM 847

CPCD

Asphalt Shoulder

146
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No. 33 SL 12, Dallas District

CSJ 0581-01-090

County Dallas

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

1999

CPCD

9-in.

Curb

4-in ASB [TY-B]

8-in LTS

ST YE EAAS.
jEjAT- EifNT OF TRANSPORTATION

PL ANS OF PROPOSED
STATEi HIGpIWAY IMPPOVEMENTF

LOOP 12
DALLAS COUNTY

TN *OENN D; AN

PROJECT LO ATION

7

- -I

7"- 1C7- -t

FML PLANS

NOTES
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No. 34 SH 289. Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

0091-05-029

Collins

1999

CPCD

9-in.

2-in Asphalt Stabilized Base

8-in LTS 6-in 4% Lime Treate
d

Drainage Type

Coarse Aggregate Type

Con. Pavement Details
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No. 35 US 75 FR, Dallas District

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

Dallas

1998

CPCD

9-in.

Tied Concrete

INDEX OF SHEETS-

,lJ1 E SELTSTATE OF TEXASE5~l 1E a WANII} SxLEETS
sAAj P<fIA.MDT DEPARTMENT OF TRANSPORTATION

LAYIA:SC, NS

%VL~" n R.1,E PLANS OF PROPOSED
" " STATE HIGHWAY IMPROVEMENTp RaA IGE AREA AP

.5 DRAINAGE CAL Gl if TONE AID PROF ILElIS 2/L',4 R II INGE L.IT IF EDERAL - 1,D PRC.JEC I NU. C4 9i 133,141/749 NR wwG DT
11 STR"Y1ERPl:1IONREi : .. U.S. 75: PLANO PARKWAY U-TURN

Tr-2 DuiiTEOCOLL I N COUNTY
i1 ESi, WtAN11TY $StNdARiANrD MlC, UE TAILS

35-28 ABU1Knt I KIT LENCTH 0( PROJECT . 0.00 FEET 1 0A00 MLE
29 8NTERIJR BENt 1 ECP THE CMN$TRVTICN M5 MIWCEILAKWS .p K CWNSI}TINE OFi

1J SAB .1G GFIDING. DRAINAGE 51tUCJIRES. SiC9W SErttS -CEEB-DTISPAIG RDE LEo ~~.AD5 N. ET-79 "."A 0 LEAI WNBIG. 
AE N AM G5 N 1N G

TATE STANDARD SHEETS DISTRICT STANDARD SHEETSK4i W. DESGW1CPL. SKEC1 uJ. DES.-aT- ND EPTIO
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No. 36 IH 45, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0093-01-064

Navarro

1997

CPCD

12-in.

Tied Concrete

2-in AC Level Up

Ext. 10-in CPCD

NDJEX OF SHEETS
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No. 37 IH 45, Dallas District

CSJ 0093-01-064

County Navarro

Reference Marker

GPS Coordinates

Construction Year 1997

Pavement Type CRCP

Slab thickness 12-in.

Shoulder Type Tied Concrete

Base Type 4-in ASB

Subgrade Type 6-in LTS

Drainage Type

Coarse Aggregate Type

Con. Pavement Details
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No. 38 FM 364 NB. Beaumont District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0786-01-062

Jefferson

1996

CPCD

10-in.

Tied Concrete

6-in CSB

6-in LTS

STATE OF TEXAS
DEPARTMENT 'FETANEPOPTATJON

PLANS O COMPLETED
STATE HZGHWY-V-'pr1{EgNT
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No. 39 US 380, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0135-02-030

Collin

1994

CPCD

9-in.

TY-Il Curb

4-in ASB

6-in LTS

D)EP
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INDEX OF SHEETS
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No. 41

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

0172-05-095

Ellis

2003

CPCD

8-in.

4-in ACP

12-in Flexible Base

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

PVSCSYYSWWEM~feRIKEtNMMi~ ITSYCFVEYATYASSAYVTYUWRSSSSCVK &%WianWWWJ R 'W WW ~ mrm M/m /

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

- ~ ~~ - HO --
PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT

US 287
ELUS COUNTY

LIMITS: FROM CREEK BEND DRIVE TO BUS US 67
TOTAL PROJECT LENGTH - T422.00 Feel = 1.A06 MAes

TYPE: FOR THE CONSTRUCTION OF THE WIDENING OF A NON-FREEWAY FACILITY,CONSt5TING OF: GRADING, DRAINAGE FACIUITIES, BASE, ROT MIX ASPHALT
PAVEMENT, SIGNING. PAVEMENT MARKINGS, AND SIGNAL1ZAMfN

EM 
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oNTASREEEE o AE2-05- +

S~k 238-2 ' SaC UI - L.

REEEC MAKR- NI".- , ,' .
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NOTE:
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No. 42 IH 35. Laredo District

CSJ

County Webb

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

2002

CRCP

9-in.

Tied Concrete

Existing AC

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

- 0 r-
PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENTS
STATE PROJECT

PROJ. HO.: C !8.-1050
CSJ: 0018-06-150

WE88 COUNT Y
IH 35

.11T5: EAST ACCESS OAD AT
CALTON RD. AND DEL MAR 90ULEVA00

00ADWAY- 1,92.9 1. 7 - 0.01? MILES
B009030E 0.00 FT. 0.06 MILES
TOTAL. 9.09.0. 1 . 0292 uTLES

FOR THE CONSTRUCTION OF MISCELLANEOUS CONSTRUCTION CONSISTING OF
GRADING, BASE, STRUCTURES. SURFACING SIGNING, AND STRIPING

I\ -K

EXCETIONS OE

ORI.OAD CRO0SW S,0NONE

- -

OGIE-ig er9' ooop9o'

'r2C6 CeTasx7rw u >'a scr

0DES90N SPEER 459.00

jC-M0.
AD, -231 17 o

ADT 92005 . 1 3,
ADT 9201351 37 6.50

4J1R O9t

162

NDEX OF SHEETS

S * *'** l /E1 k

CS: 0018-06-950
PROJECT, C 18-6-150
LENGTH:OJ06 .ARLES

BEGIN STA. 250-07.65
REF. MARK.:40.56
END STA 256-47.00
REF. MARK.:4.602

CSJ: 0r0s-O6-r50
PROJECT:C 186-150
LOE00C9.I03 MILES
BEGIN STA. 166+90.82
REF. MARK.:3-0.094
END STA 1?2-52.66
REF. MAR.:3-,0.013
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No. 43 IH 10, Beaumont Distret
_..."..®.mm mmmmam~m _ k' v''. T"' v" r Ff fR' _k [ { $ is" ~ s .xt 3'"~ ;" t M : &e 2RebtbM ,r'M .M ., Z31"FI.MM (

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0508-03-062

Chambers

1992

CPCD

14-in.

Tied Concrete

1-in Bond Breaker

Existing CPCD

INDEX OF SHEETS - -

1fSWEI STATE OF TEXAS R

STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

PLANS OF COMPLETED
s4 ea. i a s "STATE HIGHWAY IMPROVEMENT

F9 V r', ,F ja~ C=S SEC a 5ii "tat yn gytci.
on 11 * "snw ;i + s176 V I 10 - 8 l i t 81,N "e ~, Vr i.Rm slos % o

Y~t s~wuc-wT IH 10 CHAMBERS COUNTY CONTROL 509-3-g
L 1MI TS, FROM SH 61

TO 0. 887 MI EAST OF FM 1410

I. TYPE. RECONSTRUCT ROADWAY
186 L. . a -t i- "J W41% EA S

:P11 Ry r .a L M'1D 1
mIl Ern 1 . E s. ir " X i11) "f Lr E.V6(R 1a
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No. 44 SH 289, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0091-05-025

Collin

RM 242+1.8 - RM 254+1.2

1989

CPCD

9-in.

Curb

6-in ASB

6-in LTS

OF SHEETS

Li~ Au CAT T S++C[san

mrU K n - -, .

r v s

r t , rgc -t A0A0

nTA e315+44

i TA T [ 43+rt

STATE OF T'EXAS

?II;NT OF HIOHWY.%*S AND PUIA(' TRANSPORTATON

PLANS OF PROPOSED

STATE -IGH;iWAY IMPROVEMENT

SH 289
COLLIN COUNTY

FROM, CARPENTER ROAD

TO. PROPOSED S-H 190

NET LENGTH OF PROJECT. 22, 767.81 FT.- 4.311 MI.

TYPE[ GRADINGSTRUCTURES, STORM SEWERS,
CONCRETE PAVING AND PAVEMENT MARKINGS

DESIGN SPEED- 3 AwN

A'' l T- ONTER PCT AS ,t~cE MSF .

I0oa t. 22,m U gNIN", sA
_RDGtE F*P ra O a ...ea

-

STATE EPARTENT OF NCMIMAYS
AND PUBLIC TRaMSPGRATION
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No. 45 IH 35, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0195-02-035

Denton

1988

CPCD

11-in.

Tied Concrete

2-in AC Level up

10-in Ex. CPCD

~ . STATE OF TEXAS , g,
STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATiN

INDEX OF SHEETS

" "PLANS OF PROPOSED
2-96420 YMCALst~rC NVE STIDAT Itok AND ARRAN.M&VS FOR4-W.Y auESaDYUFINWpSTATE HIGHWAY IMPROVEMENT

s:H + CaDIu T KT FACRIEiLS.
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ii ' INTERSTATE HIGHWAY 35 A TLPRITAAMA TED AOcomeno "an .nals - AT OTuLN Poar' AS DIR[:EC 0
'w"' ~~DENTON COUNTY wr-JY

ss-+WJ cuvtr a s tnn
FROM. COOKE COUNTY LINE
TO. US 77 NORTH OF DENTON

s-zspw .r1 su AL A ROADWAY S7. 09. 79 FT B 10.816 MI
_zwsa-BRIDGES 2 I352.91 FT 0.441 MI

e ' o 0^ ; o s a NET LENGTH OF PROJECT 59.462.70 FT 1.261 MI
s:I TYPE. GRADING, STRUCTURES. CONCRETE PAVEMENT REPAIR, ASPHALT STARILIZED BASE, FLEXIBLE BASE.

J . a.E W xN":k 6Aas a SEAL COAT. TWO COURSE SURFACE TREATMENT. CONCRETE PAVEMENT, A5AHALTIC CONCRETE
s PAVEMENT. STORM SEWERS. RETAINING NAIlS. SIGNING AND PAVEMENT MARKINGS.
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No. 46 IH 27, Lubbock District

CSJ 0306-03-023

County Swisher

Reference Marker

GPS Coordinates

Construction Year 1988

Pavement Type CRCP

Slab thickness 9-in.

Shoulder Type Tied Concrete

Base Type 4-in ASB

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

STATEp (F TEXAS-
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No. 47 SL 288, Dallas District

CSJ 2250-02-002

County Denton

Reference Marker

GPS Coordinates

Construction Year 1999

Pavement Type CPCD

Slab thickness 9-in.

Shoulder Type Curb

Base Type 4-in ASB

Subgrade Type 8-in LTS

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

INDEX OF SHEETS

RjLA NS r.O
4 ~~ ~ A tA gn T: A

LOOP 288 s X cRC D

DENTON COUNTY
iROM. FM 428
TON US 380

NET LENGTH OF PROJECT 16, 669. 58 FT 3.154 MI -.- 4 2

- ^ TYPE, GRADING. STRUCTURES. STROM SEWERS, ASPHALT STABILIZEDA SELECT AT TRIAL, LIME TREATED SUBGPADE. CONCRETE PAVEMENT ANDPAVTMEET MARKINGS
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No. 48 IH 20, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0014-30-020

Dallas

RM 482+0.0 - RM 496+0.0

1984

CPCD

12-in.

Tied Concrete
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No. 49 US 80, Dallas District
-- .

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0095-02-061

Dallas

1984

JRCP

11-in.

AC

6-in ASB

8-in LTS

INDEX OF SHEETS -
S -1.1-I.. STATE DEPA TNI E\T OF in GIi YS
I TITLE SHtEET

si PRlLOC LAYOUT PEt P LT! TON
4-9 GUMMAPY $HEL TS

6- 32 GENE~fa. NCES AND SPECfFICATION DATA SHEETS
1 OF Pkx f ES WARNPAG SIGNS I() 2)

-20 REMOA TEAMSR21 -22 020 A 00PE SHEETS 0A11E HI!(. IW A Y 0.I EM lNT23 PAVEMENT MARKING DETA"t
24-25 MISCELLANEOUS DETAILS -r "US

22 STOR SEWER COMPTTo N

-33 D22022 SDALLAS COUNTY
5 "**5T FREEWAY LOWERING

U311 FSol too~ TO TCPCT ,4O 6440G12Y aEN /0 MESQLSTE

ET LENGTH OF PROJECT c303.C: "CRM.

42 -C _ e2 TYPE GRADING, SCRY SEWERS, CONCRETE
FOVEMENTJT PAYMENT MARKINGS

73 ( IXG se '_ SAAA OA

CNTI 95'2- 'STION 353400 - 2
-- _ _ - _ STAION 378.00
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No.50 SH 66, Dallas District

CSJ 0009-03-017

County Dallas

Reference Marker RM 596+0.0 - RM 606+1.6

GPS Coordinates

Construction Year 1977

Pavement Type CPCD

Slab thickness 9-in.

Shoulder Type Curb

Base Type

Subgrade Type 6-in LSS

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

rS 1'AU or TEXNAS --
STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION -

I'LAN (1 PosIt0 SEL)

STATE 1I(IiAY IZ.IPBCOVEMENT

- STATE DEPARTMENT OF NIVAMWAYS

~~,- G .u -7-c ansora0

C~X~TY _ __L
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No. 51 US 287, Wichita Falls District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

INDEX OF SHEETS
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rso +t ies~sw orx)
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0013-05-017

Montague

1972

CRCP

8-in.

AC

4-in ASB

STATE OF TEXAS
STATE IIlc1W AAY DEPARTIFNT

PLANS OF PROPOSED
STATE IIIGINWAY IMPROVEMENT

MONTAGUE COUNTYUS OS 8 287FROM NEAR SE C1TYt:"'TS C. G;"nE TOWISE CO. LINE
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No. 52 US 380, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0314-09-023

Denton

1971

CPCD

8-in.

2-Coarse Surf. Treatment

6-in LSB

182
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No. 53 SH 32, Dallas District

. Attribute> -3 . "' nf rat iondk ff Sp ca No e+ t

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

IDEX OF SET

- a

0163-02-019

Navarro

1970

CPCD

9-in.

AC

6-in SCB

6-in LTS

STAI'E OF T'EX AS
SlATE, HllIGHWAY 1)EPARTMIENT

PLANS OF PHOPOSEI)

STATE IhIGHWAY IMPI ONEMIENT

NAVARRO COUNTY

( -7T, A

NAVARRO

N \CO. _ - -

LMES ONE O
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No. 54 SH 356, Dallas District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0092-07-032

Dallas

1967

CPCD

10-in.

Curb

None

6-in LTS

SHEETS F ' E 1 S
T A T G 1(.lltY IWI P1ACNIEN -rT

P1 ~Ns 01 It, 01'4)-.FI1

C 7 32 D

% & TENT
DALLAS COUNTY

'GA' 6

CVt C 1c
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No.54 SH 356, (CSJ 0092-07-032)
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No. 55 SH 326, Beaumont District

CSJ 0601-01-022

County Hardin

Reference Marker

GPS Coordinates

Construction Year 1967

Pavement Type JRCP

Slab thickness 8-in.

Shoulder Type Curb

Base Type 4-in CSB

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

iNDEX o sHerS STATE OF tx. A

STATE I&IGIwAy I

PLA x:OF COMPLETED
ESTATE I HYA I. IP MOVEMENT

HARDJN COUNTY

co
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No. 56 US 90, Beaumont District

CSJ 0028-07-024

County Jefferson

Reference Marker

GPS Coordinates

Construction Year 1964

Pavement Type JRCP

Slab thickness 10-in.

Shoulder Type Curb

Base Type 4-in Flexible Base (Cement St
abilized)

Subgrade Type 6-in LTS

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

INDEX OF SHEETS STATE OF TEXAS
STATE II1IGIWAY DEPARTMENT

PLANS OF COMPLETED
STATE IGIIWAY IMPIAOV EM EXT

az-a9 r~n T ya .. :kaTJETTIBSU4Nn C OUTY -17 ,.r.

se suBEAUMONT
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No. 57 SH 124, Beaumont District

CSJ

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0368-01-033

Chambers

RM 478+0.0 - RM 478+0.0

1962

CPCD

10-in.

Curb

9-in Comp. Roadbed Treatme
nt

6-in LTS

(TiOF Tr XASiTA TI : i(II1iw iy :'.R tt \
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191

-

:a

, xs

l7w

S x .,

% T 
>

i

V

e 10 a e a

f



No. 58 SH 73, Beaumont District

CSJ 0508-03-009

County Jefferson

Reference Marker

GPS Coordinates

Construction Year 1962

Pavement Type CPCD

Slab thickness 10-in.

Shoulder Type Curb

Base Type 6-in LSB

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

STAT OFTEXAS-
- STATE '"(311WAY E'BTfN

S* - ^
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No. 59 IH 10 FR, Beaumont District

CSJ 0028-13-018

County Jefferson

Reference Marker RM 851+0.0 - RM 855+0.1

GPS Coordinates

Construction Year 1960

Pavement Type CPCD

Slab thickness 9-in.

Shoulder Type Curb

Base Type 6-in LSB

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

Ex O SHETS STATE OF TEXAS
DX0

1  STAArj U I' A II TPA !TE NT

F CONIPLETED
STATE IIG71,isY IMPIIOVE1ENT

1t RTATE HIGHWAY ip
JEFFERSON COUNTY

FRONTAGE ROADS FROM
SEVENTH STREET TO

s ~SANTA FE R.R. TRACKS mo
T AD CONCRE TE PAVEMENT

APPROVE
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No. 60 SH 347, Beaumont District

County

Reference Marker

GPS Coordinates

Construction Year

Pavement Type

Slab thickness

Shoulder Type

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

0667-01-028

Jefferson

RM 458+0.6 - RM 458+1.3

1960

CRCP

7-in.

Curb

6-in Flex. base

Tr[ zT -" - -x

STATE OF TEXAS
NDEX OF SHEETS
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No. 61 US 87, Beaumont District

CSJ 0306-03-023

County Jefferson

Reference Marker

GPS Coordinates

Construction Year 1951

Pavement Type CPCD

Slab thickness 9-in.

Shoulder Type Curb

Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details
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