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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.



Currently, joint design is dictated in the joint design standards, JS-14. Joint seal material quality
is controlled by DMS-6310. 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.



Chapter 2 Evaluation M ethods of Joint Seal Perfor mance

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.



Sealant
A

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.



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 TxXDOT 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




Table 2.2 Joint sealant applicability (Texas Department of Transportation 2012)

Features Classes
1 2 3 4 5 6 7 8 9
. Synthetic - Silicone or - - Silicone or Asphalt
ateri: rureth: N Asphalt | Silicone Solid | Sil ' .
Material | Polyurethane Polymer spha ilicone Polyurethane oli ilicone Polyurethane | Emulsion
Ll
- 2-
1-or2 5! : 5! 1 1 1 1 2! 1 1 : 1
component \ \
Self- ! '
Leveling SL ! SL N/A NS SL N/A SL SL SL 1+ NS
or Nonsag : :

: [ T
el Yes ' No No No No No Yes No No ' No
Required ! !
Backer : ) . :
Rod Yes 1 No No Yes Yes No Yes Yes” No ;1 No
Required ! '

L L
Joint 'l'_\'pc: 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. Jowt Types: A = asphalt-to-concrete: C = concrete-to-concrete: 8 = steel or anmored: 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= (L/Liot)x 100

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



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 of each “Low, Medium, and High” in terms of stone
intrusion, respectively.

Figure2.3 Low level of stoneintrusion



-r,-' ;

Figure 2.5 High level of stoneintrusion

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.



Table 2.3 Example of SCN and SR evaluation

FM 2499 [Denton County, | 34 | 1¢) |1c)-3| Tcr-a |Tar-s| Tor6 | To7 | Tai-8 |Taoltar10| T |tar12| 79 [reraa| T
Dallas] 11 13 15
1. Adhesion failure [in] 7 29 ) ) - 1 ) 7
2. Cohesion failure [in] - -l ) - - - -
3. Torn or missing sealant [in] 7 7 ) 101 ) 58 20 7 ) 108 - 144
[% T or M = Lim/Ltot*100%) 50% 50% 0% | 70% | 0% | 40% 14% 50% 0% | 75% | 0% 0% 0% |100% | 0%
:1' Q':r‘i’a‘:m of incompressible 10% | 10% |10% | 10% | 10% | 10% | 10% | 10% |10% | 10% | 10% | 10% | 10% | 10% | 10%
5. Evidence of pumping - -l ) - - - -
6. Joint faulting - -l ) - - - -
7. Water infiltration 144in.|101in.| Oin. [101in.| Oin. | 58in. [ 20in. |144in.| Oin. {108 in.| Oin. | 72in. | Oin. |144in.| Oin.
[% L = Li/Lw0t*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 Practicein 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.



2.4.1 Joint preparation

1% 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" 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.
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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 TxXDOT “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 sealant nozzle was not properly
located, with the resulting poor sealant installation.

Figure 2.9 Sealant installation

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

Figure 2.10 I nadequate sealant installation
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Chapter 3 Evaluation of Joint Seal Performancein 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.
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Table 3.1 Pavement details (lessthan 10 years)

Pavement Age: Less than 10-Y

Reference Marker

Construction

NO|District County Highway (&) P_Age |P_Type Begin End Le:ge:r:i[(:ile] [i.rr1] Shoulder Base Subgrade Li':;r;g Begin End Comments

1| DAL DALLAS MH  (8050-18-042 5 CPCD 2.427 10| Mono Curb 4-in ASB [TY-B] 6-in LTS 2005 [02/09/2005(01/27/2009 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-Il Curb  |1.5-in Bond Breaker| Existing CPCD | 2004 |08/10/2004(02/04/2009

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 [07/06/2006(05/23/2008

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 [08/11/2009 Widening Project

8 | BMT ORANGE BU 90-Y |0028-15-040 9 CPCD [RM 439+0.126 | RM 440+0.746 1.599 10 [TY-P Mono Curb| 1-in AC+6-in CSB 6-in LTS 2001 (07/11/2001/09/19/2005

9 | WAC | MCLENNAN |FM 933 [0209-07-031 5 CPCD |RM 353+0.740 | RM 357+0.603 3.865 10 [TY-Il Mono Curb| 6-in ASB [TY-B] No Info. 2005 (03/09/2005/12/03/2009

10| WAC | MCLENNAN [FM 1695|2506-01-021 5 CPCD |RM 358+0.462 | RM 359+0.852 2.314 10 [TY-P Mono Curb| 3-in ASB [TY-B] 8-in LTS 2004 [07/08/2004(06/02/2009 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 [06/08/2005(01/09/2007 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(01/17/2006 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-Il Mono Curb 4-in ASB 6-in LTS 2010 (07/08/2010 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 (06/11/200810/23/2009 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 [05/09/2006(11/19/2007 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 |08/05/2003/06/28/2004 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 (02/04/2003[11/07/2007 Ramp Widening

18| DAL DENTON SH 121 |3547-01-008 7 CPCD 10 [TY-1l Mono Curb 4-in ASB 6-in LTS 1st Frontage Rd [CPCD]
19| DAL DENTON SH 121 |3547-01-008 7 CRCP 8 [TY-Il Mono Curb 2-in ASB 6-in LTS Unable to access
20| DAL DENTON IH35 |0195-03-062| 9 CPCD |RM 467+0.473 |RM 469+0.788 0.706 9 [TY-Il Mono Curb 4-in ASB 8-in LTS 2003 |01/09/2004(07/20/2005 U-Turn Lane

21| DAL DENTON IH35 [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 (01/09/2004/07/20/2005 Ovarlaid with AC
22| DAL DALLAS IH20 [2374-04-064 2 CPCD [RM 457+0.567 |RM 458+0.324 0.758 9 [TY-Il Mono Curb 4-in ASB 8-in LTS 2010 (06/04/2010 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 [09/09/2009 \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 [08/07/2002|08/28/2003 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(03/31/2007|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 (07/11/2001/09/19/2005

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 [09/10/2003(04/30/2008

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
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Table 3.2 Pavement details (10 to 20 years)

Pavement Age: 10-Y to 20-Y

Reference Marker

Construction

NO| District County Highway CSJ P_Age|P_Type Begin End Le:getcr:i[(r;nile] T[in] Shoulder Base Subgrade L(;';t;r;g Begin End Comment
31| Dallas Denton |IH 35E FR [NB] |0196-02-098 | 10 | CPCD 11 |Tied Concrete | 4-in ASB [TY-B] 6-in LTS 2004
32-1Beaumont | 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 SL12 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-1l 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
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Table 3.3 Pavement details (older than 20 years)

Pavement Age: Older than 20-Y

Reference Marker

Construction|

NO|  District County |Highway CSJ P_Age|P_Type Begin End Le:;tc:[(;nile] T[in] Shoulder Base Subgrade Ltzt;r:g Begin | End Comments

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 IH35 |0195-02-035| 26 | CPCD 11 Tied Concrete 2-in AC Level up 10-in Ex. CPCD 1988

46 | Lubbock Swisher | IH27 |0306-03-023| 26 | CRCP 9 Tied Concrete 4-in ASB 1988

47 Dallas Denton | SL288 |2250-02-002| 27 | CPCD 9 Curb 4-in ASB 8-in LTS 1999

48 Dallas Dallas IH20 |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

50 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 | SH31 (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

56 | Beaumont | Jefferson | US90 [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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Figure 3.2 Investigated sectionsfor joint sealant condition survey
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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 Total
Less than 10 10 to 20 More than 20
Surveye
Planned | Surveyed | Planned d 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 Pavementswith age lessthan 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-L BB [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.
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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 US90 BR-BMT [NO. 27]

3.2.2 Pavements with age between 10 and 20 year s
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 b. Longitudinal contraction joint #2

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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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

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

b. Close-up view on FM 364 NB

c. Missing sealant on FM 364 SB d. Joint crack on FM 364 SB
Figure 3.10 Sealant condition on FM 364-BMT [NO. 3§]
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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 #1was 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.

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 15" 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. It appears that
diamond grinding operation caused extrusion of the sealant.

a. Overall pavement condition b. Transverse contraction joint #1

5

B

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

Figure 3.12 Sealant condition on US90 EB-BMT [NO. 32]
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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 US90 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

# i
} i

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

Figure 3.14 Sealant condition on IH 27-L BB [NO. 46]

3.2.3.2 Sealant condition in CPCD

1) IH 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 spalling 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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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 b. Expansion joint

c. Spalling d. Corner break
Figure 3.18 Sealant condition on SH 326-BM T [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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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

Wet-no freeze

Beaumont

13

Lufkin

Houston

Bryan

Wet freeze

Atlanta

Tyler

Dallas

Paris

Waco

Dry-no freeze

Laredo

San Antonio

Dry freeze

El Paso

Lubbock

Amarillo

Wichita Falls

Total

PAR

. Dry & no freeze
@ Wet & no freeze
. Dry freeze
@ Wet & freeze

3.4 Basetype

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

Age Total
Less than 10 10 to 20 Older than 20
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

Age Total
Less than 10 10 to 20 Older than 20
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)

2)

3)

4)

5)

6)

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.

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.
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.

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.

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.

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 M ovement 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 Movementson 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.
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4.2.1 Gageinstallation 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

..“10“.]” _,,..

3

Crackmeter Protection box

3 sets
[Steel plate, t= 0.1257)
52"

Joint # 43 & Joint #44

[\' [0 § i« NO. 2

Figure 4.4 Selection of gageinstallation 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 movementsin 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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4.2.4 Joint movementsin 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.

Figure 4.9 Vertically installed crackmeters on SH 288
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Figure 4.12 Destroyed gages during the FDR 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.
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Figure 4.13 Schematic of drying shrinkage testing
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(b) Embedded VWSG

(C) Curing compound applicatiom

(d) Fully coated prism with curing compound

(e) Drying shrinkage testing box

Figure 4.14 Drying shrinkage testing on SH 288
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A

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, 6.43x107/°F 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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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.

.,.4...._ (Gl ot o Y
Figure 4.20 Sawcut at pavement edge
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4.3.3 Joint displacement measur ement
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 areca 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 TxXDOT 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.

61



(a) Completed soil work

-
o ——

S
e | 4314."‘ (T

on N |
= M f: 3
= o |

(e) Installed crackmeters, Joint 2 (J2) (f) Gage protection box

Figure 4.21 Sawcut at pavement edge
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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
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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 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.

5.2.411linois 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.
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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 InfoPave™ 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(¢)
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 Ibs, and the load transfer efficiency (LTE). As shown
in Table 5.3, the average deflection at 9,000 Ibs 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).

(=) Basic Section Overview (48.4143)

g'r.z?!!nce 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,  DS-S0.East g of Lanes 2 LTPP Monitoring Status ACTIVE

Mile Post Climatic Zone Wet, Non-Freeze Region (Code and Description) 3- Southern

@ LTPP Section History and Pavement Structure

Strength or Stiffness

LTPP Section M&R History Layer Information R
Measures (Multiple)
Construction
€N Event
Experiment  Number (CN) CN Event Material Code Test Results Other
(Codeand | Layer Number Layer Type Thickness (in) Hes : :
Number and Max (M&R) Date rion Description (Abbr,Unit) (Abbr,Unit)
Description]
Layer Number o
102-Fine-
CN1 Subgrade Grained Soils:
Ghed (Layer Max =4) Jan-1967 1 (untreated) Lean Inorganic
Clay
2 Bound (treated) 55 338-Lime-
subbase ) Treated Soil
331-Cement
Bound (treated)
3 45 Aggregate
bae Mixture
Portland 5-Portland
4 cement 104 &i’g&r&!
concrete layer (JRCP)

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

b. Expansion joint in No Seal section

c. Contraction joint in No Seal section

d. Limit between Seal and No Seal

e. Expansion joint in Seal section

f. Contraction joint in Seal section

Figure 5.4 Joints conditionson US 90

75




a. Overall pavement condition (No Seal)

a. Distress in No Seal section (1)

b. Distress in No Seal section (2)

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) SHA Data Monitored Data Computed
Data
Time ' T
(Year) Annual Average | Annual Average Averlzg[emlfrleeze /[:vne?z; Annual . Annulal Average 18-Kip Annufdl Average 18-Kip
Precipitation | Temperature Index Humidity Aveﬁiiﬁ'za”y D‘"“Tlryafoi‘Ck ESAL Da‘Tlryafofl’Ck ESAL
(mm) (deg C) (deg C deg Min-Max (AADT) (AADTT) (KESAL) (AADTT) (KESAL)
days) (%)
1970 13821 19.9 ' 1 ' L1053 140 [ 43 ]
1971 | 1108.5 204 ' 0 ' T o082 | 144 N
1972 | 14213 19.8 ' 0 ' o4 133 o4
1973 | 1993.4 19.6 ' 4 ' T 129 N
1974 | 1459 20.1 ' 0 ' T 1005 ] 149 T4
1975 | 1508.2 19.9 ' 0 ' T o261 | 149 2
1976 | 13123 18.9 ' 0 ' Lm0 153 T
1977 | 1320.6 20.1 ' 1 ' T o180 | 158 L83 |
1978 | 1116.2 19.3 ' 2 ' T o189 | 218 R
1979 | 19972 18.8 ' 6 ' T 1609 | 238 R
1980 | 1467.7 19.6 ' 0 ' o165 | 275 T o157 ]
1981 13547 19.9 ' 1 ' T os0 | 302 R
1982 14584 202 ' 6 ' Toa7ss 290 Loer |
1983 | 1975.4 18.9 ' 25 ' L1950 | 205 R
1984 | 1306.9 20.1 ' 2 T 5996 | 1852 | 252 R
1985 | 1331.8 19.9 ' 8 T oss97 | 1592 | 191 T
1986 | 1780.5 203 ' 0 T 5595 | 1508 | 185 Y
1987 | 16112 19.4 ' 0 T s296 | 1690 | 243 T o103 ]
1988 10169 19.9 ' 0 L5195 | 1495 | 247 N
1989 | 1482.3 19.5 ' 23 | ss04 | 1560 | 251 N
1990 | 1375.2 20.8 ' 9 [ 5596 | 1860 | 187 N 151
1991 | 20387 203 ' 0 T 5895 | 1825 | 154 o] 163
1992 | 1510.7 19.7 ' 0 T os797 | 1951 | 179 T4 | 212
1993 | 1487.5 19.6 ' 0 T 5696 | 1919 | 175 T 205
1994 1668.4 202 ' 0 | 5896 | 1855 | 100 B
1995 | 1680.7 203 ' 0 L5797 | 2065 | 111 B 310
1996 | 1301.1 202 ' 7 Toel97 | 2415 | 130 T4 269
1997 | 1186.6 19.3 ' 2 T 5896 | ' 275 B 380
1998 | 1694.9 213 ' 0 T 6096 | ' 328 T e | 389
1999 | 1019.1 21 ' 0 T 5396 | ' 291 e | 346
2000 | 1032 20.9 ' 0 [ 5395 ' 300 L6 | 380 111
2001 23301 204 ' 0 2 ' 358 L6 | 449
2002 | 1573.3 203 ' 0 T 6097 | ' 369 T 439
2003 | 1555.9 202 ' 0 2 ' 380 2 455
2004 | 14575 145 ' 1 T 5795 | ' 338 2 169 77
2005 | 8273 193 ' 0 T 4890 | ' 403 N 500
2006 | 1965 20.5 ' 0 T a9 ] ' 415 N 546
2007 | 1365.9 20.5 ' 0 Y ' 427 L83 | 493
2008 | 1495.5 204 ' 0 T 5093 | ' 380 T 290
2009 | 12123 20.5 ' 0 [ 5496 | ' ' ' 221
2010 | 1039.5 20 ' 4 T 596 | ' ' ' 61
2011 | 1008.1 20.8 ' 6 ' ' ' ' ' 284
2012 14428 213 ' 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

ail:inclel\}; gj;flt N Eye.nt Spalling of | Transverse | Corner e
IDeiis Peseription Fa(lrtril%;le F?rlrlllrt:)lg Trzns. J Eints Cracking Breaks (I;r?rg/) N?:il:ll)m (I:I;rgjl)
(Count) (Count) (Count)

03/07/1990 7 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 0 0 0
01/06/2003 4 1 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 (IRl and structural condition-484143)

Profile Deflection
macNsvent | ovpven | memmiondt [ avgputision | yePellecion, T Lo Tl Efflncy of
Date Description Roughn.ess Index (IRI) (9-¥'(ip7 wheel load ) farthest ,sensor (60" or %)
Section Average at 0" from Load Plate "
(m/km) (microns) 2% fzﬁlrirziz:;a;; Plate 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

Avg Deflection

Load Transfer Efficiency of

O™ | Deepoin |Roughness o 0RD|  (0-Kip wheet load) | S5 wheellowd) | Tanserse i
Section Average at0 frorp Load Plate 72") from Load Plate
(m/km) (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 2292
10/23/2001 2.311
07/25/2003 61 37 95 94
02/28/2004 2322
02/02/2011 67 39 78 81
12/08/2011 2.346
08/07/2014 2.408
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Table 5.4 Pavement performance history (Distresses — 48B410)

Survey Date

AC Distress (Sum of all severity - Low,

Medium, High)

JPCP Distress (Sum of all severity - Low,
Medium, High)

Longitudinal Crack
Length Severity

CN Event itudi i
80| Desrpion | g Crnking | "Y1 |uting|Fauting| of Tran. | TS0 | SO | Loy | g | igh
(m2) | (WP, NWP) (Count) (mm) | (mm) Joints (Count) | (Count) (mm)| (mm) |[(mm)
(Length,m) (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.

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.

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.

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.

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.

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.

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
Base Type
Subgrade Type
Drainage Type
Coarse Aggregate Type

Con. Pavement Details

TR, P
[ L
ax o warme
g w2
o o esun
wnn e aceare

BT & Sl G

——

- oy sy
=, T P e

e
L e

8050-18-042

Dallas

2009
CPCD
10-in.

Mono curb
4-in. ASB [TY-B]
6-in. LTS

CPCD-94

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION
LA TR S

PLANS OF PROPOSED -

STATE HIGHWAY IMPROVEMENT

TTURA, &5 FHOLET
s b

XX

BELT LINE ROAD
DALLAS COUNTY

ROTEY )
RN s R L e

B

-
-
PARSONS

TEXAS DEPARTHENT OF TRANSPORTATION

| DaLLS N 200580
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No.1 Belt Line Road (CSJ 0850-18-042)
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No. 2 FM 364, Beaumont District

CsJ 0786-01-070
County Jefferson
Reference Marker RM 446+0.85 - 449+0.54
GPS Coordinates

Construction Year 2005

Pavement Type CPCD

Slab thickness 12-in.

Shoulder Type Tied Concrete
Base Type 1-in AC+6-in CSB
Subgrade Type 6-in. LTS
Drainage Type

Coarse Aggregate Type

Con. Pavement Details

STATE OF TEXAS
PEPARTMENT OF TRANSPORTATION

TNDEX OF SHEETS
B L )i

SEE NEXT SHERT

)

Jeeeersod BP 12.G1)

£ gevsen
ezp-nd

J

CENAD ALPETIULNT OF TRANIOATLIING

W00 TE LTI
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No.2 FM 364 (CSJ 0786-01-070)
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No. 3 Inwood Rd, Dallas District

CsJ
County

8043-18-005
Dallas
Reference Marker
GPS Coordinates
Construction Year
Pavement Type
Slab thickness

Shoulder Type Mono Curb
4-in ASB [TY-B]

24-in. LTS

Base Type

Subgrade Type
Drainage Type

Coarse Aggregate Type

Con. Pavement Details

Sr2005C67I)My

DALLAS

EIMAL PLANG STATE OF TEXAS
WA P CoWTMMETOR DEPARTMENT OF TRANSPORTATION
DATE OF LETT NG, —— T T —

DATE Wi Sfcans
DATE WORE COMPLETEDN
DATE WORE ACCEPTED:

SUMMRT OF CHINGE DRDERS!

e
CONSISTING DFt

EnD PROJECT
€3 8043 VE-008 e

5T 151030

BEGIH PROJLZT
T3 8343-18-005
STA 45.10

SaaLaE ERTY

DALLAS DISTRIET

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT
FEDERAL ALD PROJECT
5P 2005 (ST HH
CSJr BO43-18-005

HAMPTON ROAD / INWOOD ROAD
DALLAS COUNTY

LIMITSS  FROM MosTw OF ANGELINA STREET
TO MARRY HINES BOULEVARD
s 1284 WL
SETAT_min

v
TOTAL LENGTH OF MROJLET o [BAIDCE
ToTAL 0,620, 00 FT. = 2,011 Mi,

RECONSTRUCT EXISTING LABAN ROLDWAY TD A& §-LANE DIVIGED LWBAN FACILITY
CONCRETE PAVING, CRAINAGE, STALCTURCS, PAVEMENT WifmiRss,

&Ta0.co T
o6 FT.

Fasmunt o

o i oD Aoteen i
T THE FLANS AND CONTRSC

(©) s005 vy

w0 toation.
e TREIPTIONS

RAIL GAADE STRARMTEGMT)
PR LA STA, BOUEA. B
[ e

Tewas Deportment of Tronsportotlons ail rights resacved

DESIGN SPELD = 45 ww

NOTE:

PCE I EATIONS AECRTLD §Y T TEIS DURAYTANE 6 TR
e L SR ST R B el
AR R A TR T R

TR INERETIoN A

SICNING, AND SIGNALS.

TEXAS DEPARTMENT OF TRANSPORTATION
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No.3 Inwood Rd (CSJ 8043-18-005)
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No. 4 BS 6 R, Bryan District

CsJ 0050-01-060

County Brazos

Reference Marker RM 415+0.657 - RM 417+0.493
GPS Coordinates

Construction Year 2009

Pavement Type CPCD

Slab thickness 8-in.

Shoulder Type TY-Il Curb

Base Type 1.5-in Bond Breaker
Subgrade Type Existing CPCD
Drainage Type

Coarse Aggregate Type

Con. Pavement Details

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION
O e —

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

rEE SHEET 2 ma[

l ENDEX OF SHEETS

DESIGN SPEED = &5 MPH

LENGTH OF ROADNRY = 2,591.53 FI. « 1,816 MI, i -
LENGTH OF BRIDGES 10141 £1. = 0,015 WL AoT 12000 51,900
(LENGTH OF PROJECT » 9, &93:00 F1. 1 11935 M DT 120331 - £2,000

BS 6-R CONTRACTOR:
BRAZOS COUNTY DATE OF LETTING: .
FROM FM 2347 (CEORGE BUSH DR. ) TO FM 2818 (MARVEY MITCHEL PEWY.)

CHENE & AR MOTR A LY O RN ——
WITH RATSED MEDIANS, SIGNALS AND TLLWH!;-UG& FINAL CONTRACT ccs e

BEGIN PROJECT S5TP

BEGIN CONTROL 00%C-01-060
STA 65507

REF MEKR &14+1 65T mi

MILE POINT 6,077

Qo50-01-04 0

TOLR INSPECTION REOUIRED

& KO EQUATIONS
® NO EXCEPTIONS
® NG RAILRCAD CROSSINGS

END PROJECT STP

END CONTROL GOB0-01-060
STA TS5Z+00

REF MRXR 416+1, 493 mi,
MILE POINT 7.912

BRAzos

COMCLRRERCE ¥
TIONS ADCPTED OV THE TEXAS DEPARTMENT OF TRANSPCRTATION ﬂﬁ‘.."" i1 ¥ ji Il
e - }

. )} 10931“.:79 SPLCITLCATION (TENS LISTED M0 DATED AS FOLLONS T CITe 7 CoLE0E ST Wetra i o TR, TRRTIE ORI DT

1) lR.l ;"'Pﬁ 51 M {0‘ A%I_ ;;g%‘?u_ A1D CONSTRUCTION
! SEuE w0 son cenio (- (=54 RETKEIED Ton LTS uc _ weremes o v (B 2-OF
©2003 by Terss Daporteent of Teansoortat ] | 7 7 e
BT Thn aser - [MM _LW‘ “ g 1 7 £ ﬁs
AR EN TR orml:- e g

ST R T T

96



01-060)

R (CSJ 0050-

4BS6

No

97



No. 5 FM 2499, Dallas District

CsJ 2681-01-015

County Denton

Reference Marker RM 246+0.7 - RM 246+0.7
GPS Coordinates

Construction Year 2008

Pavement Type CPCD

Slab thickness 8-in.

Shoulder Type Curb

Base Type 4-in ASB [TY-B]

Subgrade Type 6-in. LTS

Drainage Type
Coarse Aggregate Type
Con. Pavement Details

ELNAL_PLANS STATE OF TEXAS
WAVE OF CONTRACICRS ~ DEPARTMENT OF TRANSPORTATION
oateof LETTING__ T e— DESIEH $9E0D = £5 wBw
Lo ——— PLANS OF PROPOSED
DATE WORK COMPLEMEDY STATE HIGHWAY IMPROVEMENT

DATE WORK ACCERTLON STATE PROJECT

. PROJECT Mo, CC 2681-01-015
H A NOTE:
SUMMIRY OF CHANGE OSDERS: CEI 2681-01-018 TE: AATMENT OF
sreciicar mus ADOPTED WY THE TEXAS DEPLRIME

FM 2499 1T ti$ lO MYO h‘“l‘iﬂ'?l“:'g‘!»:[:lflu‘lm
DENTON COUNTY STATE FRaseiTe fooneiganre o ISIoN PO
LIMITS: - Fhou SPINES BOAD 1O Fu 1171 TODLR [NSPecTion REQU RED

TOTAL LENSTH OF PROUIET « ROADWAY « 14,373,83 FT = 2,722 WILES

TOREI PO THE COMSTELCTION OF THE WIDEWING OF & NON-FREEWAY FACILITY
CONSISTING OF OAMDING, CONCRETE PAVEMENT AMD PAVIMENT WARKINOS.

D PAGJECT
£4. 268101615
STA 192+84,00
TRM

Z26%1-0l-0I&

BEGIN PROCET
€5 2681-01-01%
STa 48-80.11
i

DEnTON

LT 1O e
s COMPLETED ATORICMG ouatitech s
a0 eARAEY, AILSDAD DTS

X%
e of degiaan & B

(T) 2008 by Texos Deporsment of Transportations il rignts reserved
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No.5 FM 2499 (CSJ 2681-01-015)
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No. 6 SH 78, 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

0281-02-060
Collin
RM 264+0.774 - RM 272+0.425

2011
CPCD
9-in.
TY-l Curb
4-in ASB
12-in LTS

‘ EINAL PLANS
f MAME OF CONTRACTOR:

CATE OF LETTINGS .

DATE WORK BEGAN:

DATE woR COMPLETOD

DATE WORK ACCEPTEDT

SUMMARY CF CHANGE ORDERSH

O28/=02-060

CoLL/IN

oA w3 CMLITED aSEoRObES
0 T LA 0 GRS

L

Tl

&

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

-

—— T O e —
PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT
FEDERAL AID PROJECT

Wt Laod (1%e) (ETE . .
B cen con 0o, 6. . NOTE:

DESIGN SPEED » 45 WK
EET 620100 - 48, 100
AT 120300+ 63,100

-
SH 78 ol T et e s L e W
1*1“ LDIRAL 81D COMSTRUCTION CORNTRACTS (FORM Fodia {173, walls,

DALLAS AND COLLIN COUNTY

LINITS: FAOM NORTH OF PRESIDENT GEOAGE BUSH TURNPIKE
10 URING CHEER PASCNAY

AT 4|m a?rr -
TOTAL LENETH OF PROJEET -«I" OGE = -
.um ;

TYPEr  FOR THE CONSTRUCTION OF WIDEMING (lIﬂI"ﬁ l‘l
CONSISTING OFt GRADING, PAVING,

I1er g

FADM & T0 & LANE DI¥TDE
ING AND SICMING, TRAFF e SPCRALS, TLLUMIRAT 0N,

TEXAS DEPARTMENT OF TRANSPORTATION

R

oonms:

SIRETR oF Pl TE womns, SRLLAL CATT  CITT DWINIDR, CITT OF Sioest

‘Em 3 =
E
b & ﬂ‘!lw!l

e e

WAL LMD
(C) 2009 by Texss Decorteent of Transportotion; ofl rignte ressrved £ REVSET o7, 30, 00
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No.6 SH 78, (CSJ 0281-02-060)
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No. 7 SH 19, 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

0108-02-025
Van Zandt
RM 285+0.805 - RM 286+0.473

2003
CPCD
9-in.

TY-l Curb
4-in ASB

VAN ZBnDT  STP 200 (3nn)

[ P —

WEInG garg

TR - m

TUECAR, e 3

oart socErTED

WA LI T SO M Y PR,

Py

ACETI B 158 SRy S £ TR,

B L, ) CTINTN [ LSS e DTS 4G MRS

ML O B Fach PRAITCT. POMRID COMIET Fentin FI8 AL
U T 117 LR P

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

=m0 Cm—

PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT
FEDERAL AID PROJECT NO. STP 2001 383IR

MET LEMITH OF PROJTCT » W90 FEET * 07T mILES
VAN ZANDT COUNTY
SH 19 s ~
FROM . 0A5] MILES SOUTH OF SH 64, SOUTH TO ,0290 MILES NOATH OF SH 243 £ ik PLANS
FOR THE CONSTRUCTION OF THE WIDEWING OF A NON-FREEWAY FACILITY OATE LET__......
COMSISTING OF EXTENDING STRUCTURES, STORM SEWEM, RETAINING WALL, DATE WORK BECAN........s
ACP BASE, CONC. PAY., MOWO CURB, SIDEWALK, & PAVEMENT MARKINGS ggﬁnmcmﬂm -t

USED oF ALOTTED DAYS:
FIMAL CONTRACT COSTY
L "y

(" FINAL RS BUILT PLANS.

1A s t0 THE CORSTRUCTION WS STRFORMED LOOER MY 1
SN0 P WU OO RN kY i e P e B

ity rre e

BaEer .

AT CA DGR

TEXAS DEPARTMENT OF TRANSPORTATION

- p—— - s Fran? —
gﬂms“ 1 lf«i}w‘l-“'l‘r ity J_,LL.,.N PO M———
AR R, Ll ¢ el

[
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No.7 SH 19, (CSJ 0108-02-025)
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No. 8 BU 90-Y, Beaumont District

csJ

County

Reference Marker
GPS Coordinates
Construction Year
Pavement Type
Slab thickness
Shoulder Type
Base Type
Subgrade Type
Drainage Type
Coarse Aggregate

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

Type

Con. Pavement Details

INDEX OF SHEETS
pEsERlsTioy

LT N0,

WE BET 3 PO

BRITEE W AT Resas

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION
e
PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

FEDERAL AID PROJECT
STP 2001 (546)
0028-15-040
HIGHWAY: BUSINESS 90Y
| ORANGE

s
ost t0cai + 18,050
MOLCTCS 43T AN * 30, B8

TOLR INSPECTION REQUIRED

40 FROU P 3247 TO SH 87
MG OF &

(| BECIN PROJECT
- 5TA, B6+D4.02
CONTAOL 0026-15-040

REF, WRE = 440-0, T46 =l

END_PROJECT
STA, 150=45
CONTROL

REF.

D08~ 15-040
URE + £3801.176 mi

",’-t- e et Tt :
E—

E% g}r‘- A TR, TRRTTE SRR VST —
e, e

I e 7 il ]

BEE2-31-08,
THE

oL * AT POINTS
A% SHEETS AND A% OIRECTCO

STATE CAPARTMENT
993 AND SPECIF[CATICN |TEMS
. SHALL COVEAW O THIS PADJECTI REOUIRED
aLL FEDERAL-AID CONSTRUCTION CONTAMCTS
LR 19931

by
b =

Teamn Seporvment af Tranaportas
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No. 9 FM 933, Waco District

CsJ 0209-07-031

County McLennan

Reference Marker RM 353+0.740 - RM 357+0.603
GPS Coordinates

Construction Year 2009

Pavement Type CPCD

Slab thickness 10-in.

Shoulder Type TY-l Mono Curb

Base Type 6-in ASB [TY-B]

Subgrade Type
Drainage Type
Coarse Aggregate Type
Con. Pavement Details

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPOUSED DESIEN SPERD « LARAN STREET 45 WK

RSAL MR TILANE €0 Wk
Lo L
i 933 L
MCLENNAN COUNTY ansal g
- . FimaL pyang

g
g
&
£l
g
2
H

TaLE SELT STATE HIGHWAY IMPROVEMENT

1MIEN OF SMIETS

TR 8 T, T S

BATE SONTRACTIR BE4R WL
B4t wats mun CMLETED B ASEEPTER:
I TR £t §

T B e e e A R

| TOLR INSPECTION REQUIRED

¢

[T LT
TR
o Y

{
.

SCEIN PRONET FEu SNaTal

L % L et
e A
Loy R e

i, 3 . 4
FITRRRL 41D CONGIMATICR COMTRACT]. (POR SRS, 1773 SOCVN 19033, %
Feedue s e

(0004 by Tavee Devertasns of Teanaser1ation al1 FLIS Paberves.
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No.9 FM 933, (CSJ 0209-07-031)
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No. 10

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

2506-01-021

McLennan

2009
CPCD
10-in

3-in Type B, AC Bond Breaker
8-in LTS
Flat bottom Ditch

= INDEX CF SHEETS
e L
' fint g
L [t =]

) Mo Levrran STP 20000272

Dean FROL MO, STROR0S aTH

o LETTING SaTE

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

O E——
PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT
FEDERAL A10 PROJECT NO. STP 20001272}
Fu 1695
WCLENNAN COUNTY
HET LENGTH OF PROJECT = 1Z,221,57 FT = 2.314 ML

VAT 2T FT . E
- O N R X
TEHLAT I - 7.

Adasms
.

WATN LAME - 50w
ROVIAGE SC4Z5 -
s -
INTERSECTING POADHAYS = 4§ b
FRESENT 43T (0011 = 6, ToO
FUIE DT (20210« 10,700

BATE CONTRACTER BCAM WORES

BATE WOk was COMPLETED & ACCEPTED:

LEWITS) FROM W 35 70 1,008 MILE ROSTH OF fu 2113

FOR THE CONSTRUCTON OF T WIDINING OF & WOW-FRCEWAY FACTLITY
EOMAISTING OF BASE, STRUCTLRES B SURFACE

e

DTy g
=
RIURAT CRASINGCH  1324T.2 3 VI-ELO0 W BN

e 1. 2 T

DR Ty L s——
Bt

Finl COMTRACT conli #

* 4R peoacrn

N g ot T

TEXAS DOPARTMINT OF TRANSPORTATION
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No. 11 IH 35E, Dallas District

| Awibue | ___nformation | Special Note

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

0196-03-106
Dallas
RM 445+0.242 - RM 446

2007

CPCD

11-in.

Tied Concrete
4-in ASB [TY-B]
6-in LTS

ElNaL _PLANS
A O COMTRACTON
DATE OF LETTING:
DATE Wo BEGaNS
DATE WOR, COMPLETEDS
DATE WoRR ACCEPTEDY
SUAMEY OF CHANGE DADCRS:

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION
—— )
PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT
FECERAL AID PROJECT NO.
M B5E-G(388)
C5J 0196-03-108
IH 35E
DALLAS COUNTY

Lturrse RO SIADY LustamiTLOk

T S
000,00 FT. = E.THRMI,

i -
TOTAL LENGTH OF PROUECT +-BRJDGE = 0.00 FT, «0.000MI,
‘E:-,—i—m-a-pu emi e, o

CONSTRUCTION OF WICEKING OF & FREEWAY FACILITY
s

T
o
e
ol
(5
[

DESICN SPEED + 60 WPH
R SPEED + 4% WH

(%
A
"B TYPi: FOR THE
L:j CONSISTING OF: m ::T:Lm,t 'S IN EACH DIRECTION BETWEEN ENTRENCE
8] e . =
m Sin a5r00.00 e T
N0 PROJICT
EreesrE . a
Z 190 = £
: &
H STA 815 +00.00 i
BESIN F‘ L_
m SANDY LAKE ] TLOCK e— TEXAS DEPARTMENT OF TRANSPORTATION
4 o
H !
| B s
i i
=t [ :
ag Kl ; v (o1/1) ;% e
Row e ! f M ]
- \\? g e W COMMLETED MCOORS oA QAR - L Ll & mmnv-\.-a‘ - . .
e o GTaACE, -
‘ — it
. o
z o TR
H () 2004 by Tewss Desorrment of Trompertetions aii Flgnts reserved
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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

EINAL PLANS
MAME OF CONTRACTORY
CATE OF LETTING
DATE WORK. BEGANT
DATE WoRE COMPLETED:

DATE WORE ACCEPTEDY

SUMMARY OF CHANGE ORDERS:

TMas-t(8d) . |

. DENTC
o,
&
&

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION
—— e O T ———

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT
FEDERAL _AID PROJECT
IM 35-6(%86)

C5h 0196-01-083

IH-35 E RAMP REVERSALS
DENTON COUNTY

LTS ::0-;- STATE SCHOOL/MAYHILL

coP ZE8/LILLIAM MILLER

0atmay =T, 307,31 FT. = 1.384 Ml

TOTAL LEMGTH OF PROJECT =-BRIDOE =ob8. 60 FT. = 0.000 wi.
GTAL ST, 30T M FT. = 1384 Ml

TYPED FOR THE COMSTRUCTICN OF R AND AFTER BRTNKER ROLD

EVERSING RAWPS BEFORE
CONSISTING OF1 RECONSTRUSTION, GRADING, & SURFACES

;
@ 1 2 3 4 g ot
——— |
s ]

BALLAS DISTRICT o~ N

BEGIN PROJEC o oo L‘m PARJEET

€5J OTM-0I-0RI MO DEDTINS 5 G196-01 083

STh 830 RORALRSES sTa 106287, 31

TRM 2630, 633 TR 48400, 586

(T) 2004 by Tuwcs Dapartoint of Tromspsrtations all rights roserved

T35
-
1

L) =
T

(MATH LANE?

DESICH SPEED = 60 WPH
= 40 WP LAY
= 40 WPH CFRONTAGL ROAD)

SPLCIFITATIONS MSPTED §7 THE TEIAS DUPASTVNT OF TAANTASTATION,

e i e . s
o b S g

s
TEAGUE NALL AND PERKINS

TEXAS DEPARTMENT OF TRANSPORTATION
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No.12 IH 35E, (CSJ 0196-01-093)
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No. 13 SH 198, Tyler District

CSJ 1668-01-013
County Henderson
Reference Marker RM 303A+0.127 - RM 304+0.109

GPS Coordinates
Construction Year 2012

Pavement Type CPCD

Slab thickness 9-in.

Shoulder Type TY-l Mono Curb
Base Type 4-in ASB
Subgrade Type 6-in LTS
Drainage Type

Coarse Aggregate Type

Con. Pavement Details

—INDEX OF SHEETS STATE OF TEXAS
s e DEPARTMENT OF TRANSPORTATION
i U —— e ¢ —

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

FEDERAL Al PROJECT NO. BR 200/(04¢)

S LN TWIN OREC SRIOGE
HE L 16-100-0- 1EER 010 N
S 3L 10-100-0- LGER-01 208 (58

T AENGRH OF PIOJECT « BITRO0  PRED < 04T MAES Bven - ST . a7 W
HEND“SON COUNTY Pl RIROFL ¢ WP ML
SH 198

FROM AT TWiN CAEEK B, 1.2 M1 5. OF Sit 334
10v STR* 003, CECeR CREEX

FOR THE CONSTRUCTION OF THE REPLACEMENT OF EXISTING BRIDGE FACILITY

CONSISTING OF REPLACING BRIDGE, WPPROACHES, ORADING, STRUCTURES, 0P BASE, ACP SURFACE,
RETAINING WALLS. CURS & GUITER. MGGF AMD PAVEMINT MARS [NGS

4 FINAL PLANS N e

| TWIH CREEK BRIDXE
= BELIN P T8 i

B,
Tee {EioA-

DATE COMTRACT LETTINGS g7
o " . EOUALE STA, 20760, 05

MTE CONTRACTOR PO ST a4 l“?&b STF M {ETIR ~1997
DATE wWORM COMPI ©hd 16BB-00-008 & 1EE-0I-DIE
CONTRACTOM

WSED . OF ___ ALLOTTED DWYS

Finee CONTRACT COST ¢ # B Yl

e} i Fion €15 PRoECT 3 ot
gl R,

; ©5) 168a-01-01

' FINAL AS BUILT PLANS \

THE CONSTRUCTICH WG PERFORMED UNDER MY SUPERVIGION

iN ACCORDANCE WiTw TIE PLANG oh) CONTRGET i
Werlne® B
N

TEXAS DEFARTMENT OF TRANSPORTATION

nie AREn ERGINEER

v HENDERSes) BR 2ouloys) -
L1 Lo .
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No.13 SH 198, (CSJ 1668-01-013)
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No. 14 US 75, Dallas District
T e | niormation | Speal Note |
CsJ 0047-06-132
County Collin
Reference Marker RM 247+0.034 - RM 248
GPS Coordinates
Construction Year 2009
Pavement Type CPCD

Slab thickness 10-in.

Shoulder Type
Base Type

Subgrade Type
Drainage Type

Tied Concrete
2.5-in ASB [TY-B]
8-in LTS

Coarse Aggregate Type
Con. Pavement Details

EINAL_PLANS

HAME OF CONTRACTORI

DATE WOR BLSaN:

DATE oA ACCEPTEDs
HBART OF CMBNSE GROEHSH

SOV r-0 1372

WO WAS CEMPLETED ACEORBING
0 THE PLAMS KO0 CONTHALT,

rerLaE o 'g._-u-u-nm.nm.m e liam %

OLTE OF LETTOIMGS e

————— — STATE HIGHWAY IMPROVEMENT BN SR 1 e ey

DATE WK COMPLETED:

X
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STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION
g Julmmm——

PLANS OF PROPOSED

FUNCTIOMAL CLASSIFIZATION: SMIBAN PREEWAY

) DESI6N SPECD - 45 WPH {50 FRONTAGE RO&D)
S FEDERAL A10 PROJECT

ATP 2008 [ ToMm M . - 3
o OO4T-410E 07 (30301« 134,708 #9000
NOTE:
us 75 et o oy e Tt e
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arar 'smm FT, « 5966 ul,

FOR THE CORSTRUCTION OF FEVERSE SOUTHBOLSD EX1T A4S0 ENTRANCE Suss
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No. 15 SH 289, Dallas District

CsJ 0091-05-049
County Collin
Reference Marker RM 254 - RM 254+0.6005
GPS Coordinates

Construction Year 2007

Pavement Type CPCD

Slab thickness 12-in.

Shoulder Type Curb

Base Type 2-in ASB [TY-B]
Subgrade Type 6-in LTS
Drainage Type

Coarse Aggregate Type

Con. Pavement Details

FINAL PLANS STATE OF TEXAS
i NAMEL OF CONTRACTOR: N DEPARTMENT OF TRANSPORTATION

) oATCOF ETHINGe T e —
oaTE wos pgwe PLANS OF PROPOSED
OMTC woRk oML STATE HIGHWAY IMPROVEMENT
BATE B A PP T e FEDERAL AID PROJECT
SRMART OF CHANGE ORDERTH ETF ool sil) MM LESIGH SPEEQ:

€SJi 0091 -08-048 Bttt

2. 30 WPM Oa MINOR STRELTS

SH 289 AVERAGE DAILY TRAFFIC {ADT) DATA:
COLLIN COUNTY 1. EKISTING DTS G40 WPD

2, PROACTING ADT 10 YEARSID 186,70 VD
LTITS  feow LLOTD CIRCLE 10 %4 190 (GIORGT BUSH TuRMPINCY
NOTES:
. _fmmv = MT0.41FT, e SPECIFICATIONS ADOPTED BY THE TEXAS DEFARRMENT OF
TOTAL LENCTH OF PROJSCT: 1 = DT . © TRAMSPORTATION, JIBE 1, 2004, AND THE CONTRACT

A PROVISIONS LISTED AMD DATED AS FOLLOWS
caveRs FROJEET) REGUERED CONTRACT PRDYIS[0NS
OF WoRts  WIDENING FROM 6 CANES DIVIDED TO & LANDS DIVIDED FOR AL FEDERAL-AID CONSTRUCT IO CONTRASTS
CONSISTING OFs  CRADING, STRIPIME, 43D SURFACTWG (Fo Flaee 1273, DECINGER, 1393,

TOLR INSPECTION REQUIRED

i
| -E -
L3 g
$ i T
TEXAS DEPARTMENT OF TRANSPORTATION
) 2
et oy sumrrn
wrpig sy gen e |
Gt arsparee \
MO PROJECT !
5.7 SO -M-w‘_\_\_ ﬂtﬁll?‘ﬂﬂ i b -
BLCIW PROJLET

L8541 G 0w
STa 10080, 00

o T FLAMS B0 CoRTRLGE, O EGUET TN
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(T) 2006 by Tewos Decortment of Trensseetatieons (5130 416-T05% &1l Fights ressrves
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No.15 SH 289, (CSJ 0091-05-049)
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No. 16 IH 35E, Dallas District
S awote | nformation | Special Note |
csJ 0196-02-098

County Denton

Reference Marker RM 446 - RM 446+0.534
GPS Coordinates

Construction Year 2004

Pavement Type CPCD

Slab thickness 11-in.

Shoulder Type Tied Concrete

Base Type 4-in ASB [TY-B]
Subgrade Type 6-in LTS

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

=
EINAL PLANS s STATE OF TEXAS &
D MAME OF CONTAMCTORN o DEPARTMENT OF TRANSPO_RTAT]ON e =
. L T ] N —— ———n DESLOH SPEED » e Hu HE "
e PLANS OF PROPOSED gt ol
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CATE WORK aCCOMIEe SR — STATE PROJECT
SUMAEY OF CHIMGE CADERS: O, - NOTE: )
35t B EGEST RN

DENTON COUNTY

LIMITS: 1M JSE %0 FRONTACE RD AT FRENEFCRD R

¥ « 2820.00 FT. « 0.534 M.
torse o o smoscer + BRI SHEREREE: ¢ B
[OTe ~ERg0.00 71, » 0.554 ML

£ FOR TML CONSTRUCTION OF THE LPCRADING OF A MCM-FEEEWAT FACILITY
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VEDLAN A0 R IMPROVOMENTS
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55 oe
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s S COMPLETED ALSORIINE oL grEmCT ® Lo
i S
el ¢ ad v
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No. 17 SH 121, Dallas District
S abwte | niowmation | Specal Note |
csJ 3547-01-008
County Denton
Reference Marker RM 273+0.163 - RM 274+0.676

GPS Coordinates

Construction Year 2007
Pavement Type CPCD

Slab thickness 11-in.
Shoulder Type Tied Concrete
Base Type 4-in ASB
Subgrade Type 6-in LTS

Drainage Type
Coarse Aggregate Type
Con. Pavement Details

EnaL BLas STATE OF TEXAS
ppp—— DEPARTMENT OF TRA'\JSPORTATION
DATE OF LETTR:
B —— PLANS OF PROPOSED .
- :
T — STATE HIGHWAY IMPROVEMENT ooyl bk
DATE WOt Ll —————————————— B4 120 RAMPS DESTH SPEED: 30 MW
e oy g I s 0 X e
. 5 ﬂmw U-TURN DESDM SPRED: 30 WP
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T8 34701008 NOTE:
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DALLAS AND DENTON COUNTIES w’:aﬁ:n.«.&w& T T e,
h b g o A [T
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{"M‘MY l JL"‘I‘.! oCTUSES. $T0RM SENENL L TREATED SUBCRASE,
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PavIvERT NMlm ey
’ﬁgu-n%.n FT. = (u2 M. %ﬁgﬁym%g&mmrummm
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o e s o+ ‘[ﬁ" T
- B Halff Associates
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o 1
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S i T x BE.
(T} 2000 by Tewes banortmens of Tronsporsarin: 19 A16-P0S5 SArigNTS rasarved e - )
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No.17 SH 121, (CSJ 3547-01-008)
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No. 18 SH 121, Dallas District

CsJ 3547-01-008
County Denton
Reference Marker

GPS Coordinates

Construction Year

Pavement Type CPCD

Slab thickness 10-in.

Shoulder Type TY-l Mono Curb
Base Type 4-in ASB
Subgrade Type 6-in LTS

Drainage Type
Coarse Aggregate Type
Con. Pavement Details

STATE OF TEXAS
DEPARTMENT OF TRANSPORTNHON

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

EIbAL_PLANS

HAVE (€ CONTRALTOR:

OATE OF RETTRG

DATE WORE BECMNY .

DATE $ORN COMPLETEDY e

T FEDERAL AID_PROJECT FRaiTice. e tH ) DSt SPEEDe 48
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No.18 SH 121, (CSJ 3547-01-008)
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No. 19 SH 121, Dallas District

CsJ 3547-01-008
County Denton
Reference Marker

GPS Coordinates

Construction Year

Pavement Type CRCP

Slab thickness 8-in.

Shoulder Type TY-l Mono Curb
Base Type 2-in ASB
Subgrade Type 6-in LTS

Drainage Type
Coarse Aggregate Type
Con. Pavement Details

STATE OF TEXAS
DEPARTMENT OF TRANSPORTNHON

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

EIbAL_PLANS

HAVE (€ CONTRALTOR:

OATE OF RETTRG

DATE WORE BECMNY .

DATE $ORN COMPLETEDY e

T FEDERAL AID_PROJECT FRaiTice. e tH ) DSt SPEEDe 48
PR - NH 200;;%11‘ 3-350 RAMPS DOSCN SPLEC: €0 wPw
AT ORI & pninan U-TURN DESDM SPRED: 30 WP
L5 J547-01-008

HNOTE:

R D
ERE RO e

PR st SCAED

STATE HIGHWAY 121
DALLAS AND DENTON COUNTIES
BT R R

TIPT) FOA THE COMSTRLCTION OF & FREENAY FRCLATY
CONTITOS 7 IRADMG. STRUE A STORM SENORS. LI TREATED SBCALSK,
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No. 20 US 380 U-Turn Ln, Dallas District
S aiote 1 niormation | Specal Note |
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-l Mono Curb
Base Type 4-in ASB
Subgrade Type 8-in LTS
Drainage Type
Coarse Aggregate Type
Con. Pavement Details

[3F)
| ELNAL BLANS . STATE OF TEXAS =
MAME OF CONTRACTOR: DEPARTMENT OF TRANSPORTATION 1
TR eETTNMOL T e FRECEAY CESIGN SPEED + 40 WPN
CATE WoRR BfGN PLANS OF PROPOSED U-TURN DESIGN SPEED = 13 W
PATE. WORE. GOMPLE TE DY e STATE HIGHWAY IMPROVEMENT
i e FEDERAL AID PROJECT
SUMMLAY OF CHANGE DADERS: o zﬂ"ﬂ’z NOTE:
h s e e R e e e g
IH 35 S e S R B B R e,
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TOTAL LINGTH OF PROULET +JORIDGE © PSETDD Fi. - 0080 Wi
[TOTAL+ 130.06 F1. » 0.708 Ml
TYPC:  FOR THE COMSTRLCTION OF THE REPLACEMENT OF AN EXISTING BRIDCE FACILITY
CONSISTING OFt RLPLACL SWIDGE AMD APPROACHES, CRADING, CORCAETL PAVLWENT, ACP, STRUCTLRLS,
CONCRETE TRAFFIC BARRIER, SICNING, [LLUMINATION SND PAVEVENT MASEINGS
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COLLIN G5,

TENTEN BR2 o0 (a)

-

-

H

p o s e ascomie i

& T ks ) R, = i

£ i

¥

¥ X

Ef o -

i (T) 2003 by Tewos Deortment of Tronsportations oil rignts reserves
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No.20 US 380 U-turn Ln, (CSJ 0195-03-062)
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No. 21 IH35E, Dallas District
T awiote | niormation | Speial Note |
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 10-in.
Shoulder Type Tied Concrete
Base Type 6-in ASB [TY-B]
Subgrade Type 8-in LTS
Drainage Type
Coarse Aggregate Type
Con. Pavement Details

[3F)
| ELNAL BLANS . STATE OF TEXAS =
MAME OF CONTRACTOR: DEPARTMENT OF TRANSPORTATION 1
TR eETTNMOL T e FRECEAY CESIGN SPEED + 40 WPN
CATE WoRR BfGN PLANS OF PROPOSED U-TURN DESIGN SPEED = 13 W
PATE. WORE. GOMPLE TE DY e STATE HIGHWAY IMPROVEMENT
i e FEDERAL AID PROJECT
SUMMLAY OF CHANGE DADERS: o zﬂ"ﬂ’z NOTE:
h s e e R e e e g
IH 35 S e S R B B R e,

DENTON COUNTY

LIVITS: AT US 35

Foacway + 34%4_00 FT. + 0.68p M1
TOTAL LINGTH OF PROULET +JORIDGE © PSETDD Fi. - 0080 Wi
[TOTAL+ 130.06 F1. » 0.708 Ml
TYPC:  FOR THE COMSTRLCTION OF THE REPLACEMENT OF AN EXISTING BRIDCE FACILITY
CONSISTING OFt RLPLACL SWIDGE AMD APPROACHES, CRADING, CORCAETL PAVLWENT, ACP, STRUCTLRLS,
CONCRETE TRAFFIC BARRIER, SICNING, [LLUMINATION SND PAVEVENT MASEINGS

TEXAS DEPARTMENT OF TRANSPORTATION
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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

8-in LTS

e EAS COMPLETED aCCSRBIME
T3 THE PLANS AN CONTRACT,

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION
————

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT
FEDERAL AID PROJECT
ou 2olo (878
Cam 2078 - 04 - o8
IH 20 AT FM 1382
DALLAS COUNTY

LIMITSH INTERSOCTION OF W 25 % BELT LINE AOAD (W SRUAD PRATRIE

EoAsEEY . 4O02.00 FT - .T3E Wi
Ge0rT - G
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No. 23 US 67, Dallas District
T aiote | nformation | Specal Note |
csJ 0261-02-065

County Dallas

Reference Marker RM 16+0.705 - RM 17+0.262
GPS Coordinates

Construction Year 2010

Pavement Type CRCP

Slab thickness 8-in.

Shoulder Type Tied Concrete

Base Type 6-in ASB [TY-B]

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

‘ STATE OF TEXAS
) FlMAL PLAKG DEPARTMENT OF TRANSPORTATION
b WA OF CONTRMCTORR —— B e — i
e — PLANS OF PROPOSED OES1EH SPEED € MPW CUAIN LANES)
D — STATE HIGHWAY IMPROVEMENT DESIGH SPEED = 43 4PN SRCATACE Mt
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us 67 R S R o
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FOADEAT icer T
. Wl P ML . w1,
Torer-co-ces 204337 0,557 £.00 0,000 243,37 auast]
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ToraLs = SEIEE 109 0.00  0.000 G525, 1% 5048
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DANNENBAUM

ENGINEERING CORPORATION

- TEXAS DEPARTMENT OF TRANSPORTATION

b
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DALLAS BISTRIET

PEmE

e P
20140248 \\‘2 7
AS12.EAT .
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Sih 47320, 70
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i

T 085
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T 4l

{) 2068 by Tewns Dapertment of Tromsportations oif rignts resrved
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No.23 US 67, (CSJ
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No. 24 US 287, 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

0172-05-095
Ellis
RM 490+0.178 - RM 491+.584

2003
CPCD
8-in.
Curb

4-in ASB

12-in Flex Base

FINAL PLANS
o0 commacton

B o LTem,

T woms: pns.

T —

BT o pepees

TAMANY 06 vkt chR

e -172-5-98

ELIS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

—— T O T —
PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

ITATE PESLACT MO B 172390
5 047-0n-078

US 287
ELLIS COUNTY

LaiTS: FROM CREEK BEND DRVE TO BUS US 6T
TOTAL PROJECT LENGTH = T422.00 Fesl = 1406 Mies

TYPE: FOR THE CONSTRUCTION OF THE WIDEMING OF A4 MON-FREEWAY FACILITY,
CONSISTING OF: GRADING, DAAINAGE FACILITIES, BASE, HOT MIX ASPHALT

PAVEMENT, SIGNING, PAVEMENT MARKINGS, AND SIGNALIZATION

(Z)/2008 Y THG TOUS SEPITUENT oF TRNIRATATIN,
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ROTE:
SAjoreaans Liceoe) B DS MR cOMTANT of Mot

U LTS 43 ToLLEWS Sl SEvERn cn T PCACT, RCH
LaBA PRt 190 SERTL PRECTL 1005+ ~TMRL

Uandacage Architechoe « Flaaneg - Engactrng
e, T

TEXAS DEPARTMENT OF TRANSPORTATION
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No.24 US 287, (CSJ 0172-05-095)
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No. 25 US 75, Paris District

CSJ 0047-18-055
County Grayson
Reference Marker RM 203+0.309 - RM 204+0.122

GPS Coordinates

Construction Year 2007

Pavement Type CRCP

Slab thickness 10-in.

Shoulder Type Curb

Base Type 4-in ASB [TY-B]
Subgrade Type 6-in LTS

Drainage Type
Coarse Aggregate Type

Con. Pavement Details

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION
e 0 C—

PLANS OF PROPOSED
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No.25 US 75, (CSJ 0047-18-055)
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No. 26 US 75, Paris 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

0047-18-055

Grayson

CPCD

10-in.

Curb

4-in ASB [TY-B]
6-in LTS
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3 avggh

S

e

afeasssesusiey

Gaq.sw

o

w4
St Wt e PR R

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

T O T —
PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT
PROJECT: C 47-18-55

GRAYSON COUNTY
US 75 SOUTH BOUND FRONTAGE ROAD
€84 Q04T 18-055

T
| MET LENGTH OF PROULLT = 4290 FT » 0.813 wI
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No. 27 BU 90-Y, Beaumont District
S awbte | niowmation | Specal Note |
csJ 0028-15-040
County Orange
Reference Marker RM 440+0.746 - RM 439+0.147
GPS Coordinates
Construction Year 2005
Pavement Type CPCD
Slab thickness 10-in.
Shoulder Type TY-P Mono Curb
Base Type 1-in AC+6-in CSB
Subgrade Type 6-in LTS
Drainage Type
Coarse Aggregate Type
Con. Pavement Details

INDEX OF SHEETS STATE OF TEXAS
— P DEPARTMENT OF TRANSPORTATION
=0 C=

WE BT 3 P e

I’I ANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

FEDERAL AID PROJECT
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CONTROLY  0O28-15-040
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i
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No.27 BU 90-Y, (CSJ 0028-15-040)
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No. 28 LP 323, Tyler District

| Awibue | ___nformation | Special Note

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

1790-02-027
Smith
RM 676+0.797 - RM 678+0.537

2008

CPCD

12-in.

TY-Il Mono Curb
4-in ASB

6-in CTS

Sy
]

4 INDEX OF SHEETS

e W DESERIM i

[ TINE
? nogr of LR

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION
& S——— -

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

FEDERAL AID PROJECT NO. NH 2000 (502)
E UG OF SOAET + TAIS. 480 WIWEL v 260 AILSVETCRS

SMITH COUNTY
LOOP 323

FROM SH 64 EAST OF TYLER. NORTH TO 0.7 KM NORTH OF 5H 31
CONSTRUCTION OF THE WIDENWING OF A NON-FREEWAY FACILITY

FINAL PLANS
DafC CONTRACY LETHING
BATE COMGRACTCR BECAN WK
4TE walk COMPLETER b MCEDFTEDN

umvw [

CONSISTING OF GRADING, STAUCTURES, STORM DAAIN. FLEX BASE. ACP BASE, OCST. FINAL_AS BUILT PLANS h
ACP SURFACES. CURB & CUTTER. CONCRETE PAVEMENT. SIGHING, SIGKALS. AND PAVEMEWT MARKINGS —_—
Trl SOMATRUCTION Ruf PURFOMMD LMOER MY WSTEVESION
1% ACCORGARCE Wi T Tl FLBaS Ml COMTRACY
5TA. 27+651.18
END PROJ.NH 2000 (502)
CONT, 1T90-02-027 e AL CeCrEn )
= REF. MKR. 676+0,737

STh, 24-815.73
BEG PROJ. NH 2000 (502}

CON' 1790-02-027
= REF. MKR. B78+0, 537

W Encrion sy

TEXAS DEPARTMENT OF TRANSPORTATION

Vil 5Bt
-5 L_.l‘m
IO

TIRIET fass

- m..m-m L

BT

3

T LEE

T Qumition wis aeis =
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No.28 LP 323, (CSJ 1790-02-027)
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No. 29 US 82, L ubbock District

CSJ 0053-1-090
County Lubbock
Reference Marker RM 308+1.996 - RM 310+1.436

GPS Coordinates

Construction Year 2013
Pavement Type CRCP

Slab thickness 13-in.
Shoulder Type Tied Concrete
Base Type 6-in ASB
Subgrade Type 6-in Flex base

Drainage Type
Coarse Aggregate Type

Con. Pavement Details
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No.29 US 82, (CSJ 0053-1-090)
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No. 30 FM 1488, Houston 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

0523-10-033

Montgomery

CRCP

11-in.

Tied Concrete
1-in AC+6-in CSB
6-in LTS

) SEE SMEET 2 FOR INDEX OF SHEETS
e mm o REELE
L B ARG AND 104 ARL BALID
mmsﬁgmmnsﬁuw
WL AMD WAT BE COMVERTED 10 RO
gm.‘lmml‘w
é
‘o) T
». I
L1}

:
:
i

-

H
i

o R SomTRACT Y| S158S PN L
g gt g g ol

| [ESACOE PERMIT N0 SHG 0614 00} rﬂ

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF PROPESED- FINAL

STATB HIPHW.\Y IMPROVEMEN'T
ROJECT NO. PTF
C54J 052‘3 ID 033

BRBIE LD 06,41 1T = 8,012 W
MONTGOMERY COUNTY
FM 1488

LTS FROW O, 37 NI EAST OF SM 242
TO O, 1B ME WEST OF (M-d49

m‘mmmsmwlmvnmm

DESICN SPOLD = 60 v
ADT VOLLME

= 17, 20062008)
* 30,9001 70781
“v MI;M auslnumn

ROV FOR LTI [ G-

(T s o1

RN WEMALTE
ignwr COUNTY TRENSPORTATEN PROCAIN
’ TEXAS DEPARTMENT CATION

-t i {i-8-28 “eE | VRO o8 LETRG [ "‘“‘:‘_q
el RALROU CHISSRGE NN [-—------_--.——-——' | e
""" (TR, TR CPTRTING
Braglon TS
’ F-Sro (374125 AFPRONED FOR LETTRG
7608 ey Tewss Dapartmeet of Tronspor intin : ,P -
BTN 1G-7085 AL WEATS RESTRVER o T
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No.30 FM 1488, (CSJ 0523-10-033)
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No. 31 IH 35E FR [NB], 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 308+1.996 - RM 310+1.436

2004

CPCD

11-in.

Tied Concrete
4-in ASB [TY-B]
6-in LTS

EINAL PLANS
MAME OF CONTRACTOR:
L L T——
CATE WORs OGN

DATE OF LETT

o]

DATE WORE COMPLETEG:

DATE WORK AECDPIEES

SUMMRT OF CHAMCD CRDERS:

T

QWN a2 2a8

= COMPLETED ACSORINE
0. WL ALIKS 4N CRERET,
2 "
= it (X%
'i e e

CRISTT)
ALEGH (M) STA 18199, 58
v

BaLLAS DIIEIET

{E) 2003 by Tewan Deoorment of Tronportations @11 rights resseme

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

——— O
PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

STATE PROJECT
-89

o s om [ —
IH 35E . B R R N e

DENTON COUNTY
LEMITS: [k 3SE D FAONTAGE RD AT FREMCFCRD AD

Y o 220, 00FL. o u]
TOTML LENGTH OF PROSECT - .
THRR 5w '51 WL
& MGM-FEEEMAT FACILITY

TYPEr  FOR THE CONSTRUZTION OF ru.
EONS15:

1572100 o1 BlGnT LA Lt ASO1 T, TUBIING RABIUS UODIFICATION,
Dlas 20 RS (MPROVEMENT

oL
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No.31 IH 35E FR [NB], (CSJ 0196-02-098)
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No. 32-1 US 90 EB, Beaumont District

T awibte | wiowmation | Specal Note |
csJ 0028-03-081
County Liberty
Reference Marker RM 847
GPS Coordinates
Construction Year 2010
Pavement Type CPCD
Slab thickness
Shoulder Type Tied Concrete
Base Type
Subgrade Type
Drainage Type
Coarse Aggregate Type

Con. Pavement Details

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION T m——

PLANS OF COMPLETED £s
STATE HIGHWAY IMPROVEMENT DESNG.

THL ! DFELD PR, TRAMLY
R AME RIRAY. SECTRALL w88 LOR

FEDERAL AID PROJECT BR 95(I611, etc.

U.S. HWY. 90 LIBERTY COUNTY

LIMITS: FROM O.38 MILES EAST OF TRINITY RIVER IN LIBERTY l
T0 0.15 MILES EAST OF FM HWY, 1409 IN DAYTON
~
FOR THE CONSTRUCTION OF THE UPGRADING OF A NON-FREEWAY FACILITY T
CONSISTING OF REPLACING STRUCTURES, WIDEN STRUCTURES. GRADING '115'

CONC. PAV., CEM. STAB. BASE, ASPH. STAB. BASE, LIME TREAT.
SAFETY FEATURES, SURF. TREAT., ACP. PAVEMENT MARKINGS AND S

T LENGTH OF PROJECT = 23,800 FT. « 4,507 MI.

FINAL PLANS"

‘{% 5 Bl e ———
" ateT coMmETED — AT I 00

Ay ] Finas L 0
L!-M COMTRACT CONT R

END PROJECT BRA[)  eve, " [T Sl dapmian

STA, T417+00 (G)
BEGIN PROJECT BA 95061) . ete.

CONT. 00ZB-03-081, ete,

REF. WRK.» 874-1,886

STa, 1193+0% (G) G
CONTROL 0028-03-081, etc, COMTAOL 00Z8-04-063
HEF. VAKX, 876029 REF, MAK, s BT6e0.

[... 1
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No.32 US 90 EB, (CSJ 0028-03-081)
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No. 32-2 US 90 WB, Beaumont District

(o] 0028-03-???
County Liberty
Reference Marker RM 847

GPS Coordinates

Construction Year

Pavement Type CPCD

Slab thickness

Shoulder Type Asphalt Shoulder
Base Type

Subgrade Type
Drainage Type
Coarse Aggregate Type
Con. Pavement Details
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No.32 US 90 WB, (CSJ 0028-03-??7)
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No. 33 SL 12, Dallas District
T aibte | nformation | Specal Note |
CsJ 0581-01-090
County Dallas
Reference Marker
GPS Coordinates

Construction Year 1999

Pavement Type CPCD

Slab thickness 9-in.

Shoulder Type Curb

Base Type 4-in ASB [TY-B]
Subgrade Type 8-in LTS

Drainage Type
Coarse Aggregate Type

Con. Pavement Details

SHOIECT  LOCATION '-‘;‘f"-j.--"-_'-}’llm‘"“‘»}o‘t- fofza I

1 —— i e TERah [EPARTMENT OF TRANSSORTATON
B e - - L G
T SIS T E—

et = | e lafr s
i = . {I:ﬂ'-_- ‘r/‘[‘{ I 'l

i L —~ T e - ' 4 [
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No.33 SL 12, (CSJ 0581-01-090)
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No. 34 SH 289, Dallas District
T awibte | nformation | Specal Note |
CsJ 0091-05-029
County Collins
Reference Marker
GPS Coordinates

Construction Year 1999

Pavement Type CPCD

Slab thickness 9-in.

Shoulder Type

Base Type 2-in Asphalt Stabilized Base

Subgrade Type 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 Dallas
Reference Marker
GPS Coordinates
Construction Year
Pavement Type
Slab thickness
Shoulder Type Tied Concrete
Base Type

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details

INDEX OF SHEETS
P DCHAPTEN

ndiA T seEn

2,84, 28 ESTIMATE & cust Ty SHEETS
- SPECHF LEATI6w Bata

S I e ks

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION
e ——

G I
o gy — PLANS OF PROPOSED

B Rosmr s STATE HIGHWAY IMPROVEMENT
e e s

" DUASHAGE CALCULATIONS AND PROF ILES
vedeA DRAALE LarouT
1 SFA DRAMALE DETaies

FOOERAL-AD PROECT MO CM 97 (338

B e o mevoon e US. 75: PLANO PARKWAY U-TURN

=
2z eaTiEp COLLIN COUNTY
n BAISGE L AT

k) EST. GUANTITH Susassy

o2 st et T LERETe oF PROJECH -
e
IMEERIGR BT 3

00 FEET + 0,06 wiEs

Fok THE CONGTRACTION OF WISCELLANEOUS WORX CONISTING OF)
SLAE BE51E0 GRADING, CRAIMAGE STRUCTIRGS, 310MM LUw(hS, ComAEry
FAYIRG, BRISGE, FAVIAENT WAAKINGE, A S1GMING.

WA Box b DERE
" ILLUMIMAT bO0 L aviut
ETATE STANDARD SHEETS  DISTRICT STANDARD SHEETS
ELY o e oy L T

ww aoar CETRCET, TYe 1

£ az DAOF IWET, TRAE G

o by R Ae—
P i ity .

" SR B AN GETAICS 1BHE 3 OF 1L

I3 paep-4-ak
(1L PL-0-5-34
[ BAA-|

e TEP (6-2- 87

W (IFBLiaT
W iSFI5) 86
it g1

TS 1 F1- 8, 500103147
DT, 012215, S 2 118

Ohnil Sheets 94, 56

wie g orcuny soares mon s b e
T RSP £, LR o
—r — SASHIa wor s WY T 100t COPANTMNT & ThasneORTATER,
2 AL i o ST Pcwic LD A DTS
TR el ol ot Taek Pt T GG COMIRALT Pl
FOR kil FSUINLCAD TR TION SOMTRACTS 100 foms 10
L DRCTIMR
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No.35 US 75, (CSJ 0047-06-104)

152




No. 36 IH 45, Dallas District
T aibte | nformation | Specil Note |
CSJ 0093-01-064
County Navarro
Reference Marker
GPS Coordinates

Construction Year 1997

Pavement Type CPCD

Slab thickness 12-in.

Shoulder Type Tied Concrete
Base Type 2-in AC Level Up
Subgrade Type Ext. 10-in CPCD

Drainage Type
Coarse Aggregate Type

Con. Pavement Details

.,NDEX OF SHEETS STATE OF Th .-.“.. |

STANDARD SHEETS
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No.36 IH 45, (CSJ 0093-01-064)
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No. 37 IH 45, Dallas District
T awibte | niormation | Specal Note |
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.37 IH 45, (CSJ 0093-01-064)

156




No. 38 FM 364 NB, Beaumont District
S awibte | nformation | Specal Note |
csJ 0786-01-062
County Jefferson
Reference Marker
GPS Coordinates

Construction Year 1996
Pavement Type CPCD

Slab thickness 10-in.
Shoulder Type Tied Concrete
Base Type 6-in CSB
Subgrade Type 6-in LTS

Drainage Type
Coarse Aggregate Type
Con. Pavement Details

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

PLANS OF COMPLETED
STATE HIGHWAY IMPROVEMENT

FEOERAL ATD FROJECT
PROJECTy DPR T2l

PROJECT CONSTRUCTED A A
Pa Pacreren B 0 I |

0
m&._.,.gg sl |
T von e zaieey

CONTAOLY B786-8:-p62
REF, MaRic 443, nan
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No.38 FM 364 NB, (CSJ 0786-01-062)
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No. 39 US 380, Dallas District
T awbue | informaton | Specil Note
csJ 0135-02-030
County Collin
Reference Marker
GPS Coordinates
Construction Year 1994
Pavement Type CPCD
Slab thickness 9-in.
Shoulder Type TY-Il Curb
Base Type 4-in ASB
Subgrade Type 6-in LTS
Drainage Type
Coarse Aggregate Type
Con. Pavement Details

STATE OF TEXAS
o i DEPARTMENT OF TRANSPORTATION
INDEX OF SHEETS — o DESIGN SPEED=SS MPH
e LTl Eih PLANS OF PROPOSED

; e ! [ WOTES: THE CONTRACTOR SHALL MAKE WIS Own
g - - L X S T A TEMENT INVESTIGATION AND ARRANGEMENTS. Frg
it i - e STATE HIGHWAY IMPROVEMENT RAL DELIVERT PORNIS AND IRACKAGE
) 1 1 FACRITIES.

Sk FEODNAL K0 PROACT .

e PP THE CONTRACTOR SHaLL PROWDE

e RICADES D

£ COLLIN COUNTY I ACCORDANCE Wi e (

b - [¥)-1554 AT POINTS &

t Ro a1 AT OTHER PONTS A5 DIRECTER BY
ofia = e s o s s THE ENGINEER:
' MY LENGIM OF PROEET. 13.54760 FT. = 2045 W » " LMhRa R
R FOR T CONSTUCION OF: | 1 URCRADRVS OF & NOH-TREEWAT FATAITY
wi CONSETIG 5 ST STUERITED BASE, CONCRETE

3 e MARKRGE, SN,

2 KAk, STCH VRt aRTS

Lwgers Omrras: 1Ay

SR

2Bz BE4EIED

ShiicaTins ADGATED v M TENAS DERATHINT 82 TRaNssATAGN,
ma5in ng Segciiaticn raia S saver 5 Rl

A dumcnny wuy SAALL Sovehir WIS AMelEC REBATRED COMTRACT husvipsn]

7 ALE HEGERAG AID CEMMALITAN CONTAACTS. (hesM FuWA TD Grc et ey
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No.39 US 380, (CSJ 0135-02-030)
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No. 41

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

0172-05-095
Ellis

2003
CPCD

8-in.

4-in ACP
12-in Flexible Base

FINAL PLANS

€D -172-5-98

ELIS

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION

a

PLANS OF PROPOSED

STATE HIGHWAY IMPROVEMENT v
US 287 AR
ELLIS COUNTY B o v s woon

LMaTS: FROM CREEK BEND DRVE TO BUS US 6T
TOTAL PROJECT LENGTH » T422.00 Feel = 1406 Mies
TYPE:

O THE CONSTRUCTION OF THE WIDEMING OF A NON-FREEWAY FACILITY,
DRAINAGE FACILITIES, BASE, HOT MIX ASPHALT
MARKINGS, AND SIGNALIZATION

Fi
CONSISTING OF: (FUADING,
PAVEMENT, SIGNING, PAVEMENT

Londscage Archieciure « Flasneg « Engnesrng
e, T

TEXAS DEPARTMENT OF TRANSPORTATION

BIMTIGE, PRMTIC GRURATIONG BIYISION

L e [ 74 e
W @% { e
Aar st seres obfisios

(5) 2000 Y THE TS SEPTUENT oF ThuRSPCRTATON,
AL ST REBTLD
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No. 42 IH 35, Laredo 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

SMEET 80, i
SEE SHEET &3, B PO dOEX

C5.J: DOME-06-150
PROJECT:C i8-5-150
L MAR BLYV D,
06 MILES

€ 1%-(e-1S0
RTRRGR
3
g

LENGTHIO.M03 MILES
BEGIN STA, 66:30.82
REF. MARK.: 30.094
END STA. [72:52.66
REF. MARK.: 50.003

WERR

LENETH:O. o
BEGIW STA. 250-87.65

REF. WARK,: 40, 56

END' STA. 2664700

Webb

2002

CRCP

9-in.

Tied Concrete
Existing AC

STATE OF TEXAS
DEPARTMENT OF TRANSPORTATION
—— D0

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENTS
STATE PROJECT
PROJ, W3, € 18-6-150
£50 0018-08-150
WEBB COUNTY
IH 35
LIMITS: EAST ACCESS AOAD AT
. CALTON RD. AND DEL MAR BOULEVARD
ROADWAYs 1,121.19 £1.

o 0,212 MILES
i PRt I %
[OTaL = 1,821.19 . . L 2le M -

T F 1)

T Deaptoend
[} ¥ Trosariten  © RESATAEIAEA restr.

DESICN SPEED » 45 WPW

ChLTOmM RO
40T 120050 « 19,708
ADT (20353 + 37,500

DEL s VD,
ADT idodr + 19,850
AT w50

AT 42055 «

BATE CONTRACTOR pcaK 3oewy,
BTE wohe WL COMNTIED & RECTPEES

Tiw comTRACE o
CEnTRACTONS Pl

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

TEXAL (ERARTUENT O TRASSRCRTATION

-“"";&ﬁ‘u‘m -ﬂz
Fiaees BisreicT Saie

T 8ot som..
ikt ¥ ol iRt
i
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No.42 IH 35
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No. 43 IH 10, Beaumont Distrct

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
SHEET MO, RESCALETION

TITLE SEET

SPECIFICATION DATA, K224/ £didie "/
3 TYPICAL STATE DEPAR
89 BASIS OF ESTIMATE & SLMMRIES
18,108,108 ESTIMATE v
1 TRAFFIC CONTROL PLAN
1-48 PLN b PROFILE SHEETS.
ANAMRIoL P LATOUT b PROFILES
52-68 CULVERT LAYOUT  (3a. 52 O0TTaS)
61-64 CULVERT [BRIDGE) LAYOUTS
85-68 CULVERT CROSS SECTION
R CULVERT [BRIDGE) CROSS SECTIONS
-1z CLLVERT (BRINGE) HTDROLOGICAL DATA
777 L SIGNS
7879 SUMHARY OF LARGE 510N
89-94 sioue Lt
-9 LaAGE
R T e m.:) A h
98- Re1), ez, wi, . AP S D020 MO, SR g
GoA-ssb DO 10081 2) i
1208 ML PRI
181123 P10, P PR
1@ iesa 0" G0GE AT g s e
186 FMI4I8 - FETIMATED DUANTITE
71880 v R0 BRIORE LAV ¢ Pr car
129 Joa s R S1IMATED BT
WA FRTZe - EI0GE 1 oara
1z Thirs  ESTIED DuwTiTi iis
MISCELLANEOUS BRIDGE DETAILS
ITE) 12 O eewias
e ASUTMENT MOS. 18 §
15 TWIERIn BENt NS, e
116 INTERIOR BENT NO.
T g Pres cow ok B Spans 1 T ¢
118 o
na-121 o5 (om
12 7508 20mes>
123 P8-G-4-2
124 P8-0-4- za(-om
15

e TRAEFIC RN TTPE 1501 €Al
OMISCELLRNEOUS CULVERT s oty B s

THENING b STRAIGHT WING WALL DETAILS
I 5L e )
123 298 e roosmew-»
138- 300 Farast, s o1, mael
= WIEN ul Iw Vil ' APRON DETALLS
132 OU HEADWALL & APRON DETAILS
1338 PSITE 518 0mans
134na Gl T2arrer ey
= e
i € 2)- slrw
127 BED( TWT) -84 e
138
11 R & RA9 10107 2
a2 ST e VIveE *x GRATE CETAILS
BCC1-7)-88
48 w

BULICPT, TCPIT8Y, TER (a0, TCria, FCPIS2)

THE CONTRACTOR SHaLl PROVIDE AN CRECT BARAICAOKS AN
CONSTRUCTION S10S I ACCOROMNCE w

HE TENRS P
POINTS A5 Siwb O THE TETLE SHEKT an0
A5 QIRECTED BY THE CADINGER.

Pan

SFECIFICATIOS MOOPIED BT € STATC DCOMTMENT 07 41
A0 PUBLIC. TRANSPORTATION SEPTECH 1, 1962

€FORM FuLiA 1315, DCTOBER

5
1T (1-71-88 MO
O UNIFORM TRATIC CONTROL DEVICES AT
SEETE MO

o i PR
S SIS PranOnS LGIARL- WD ConSIAUT N CONTRACTS
0

STATE OF TEXAS
TMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

—————
PLANS OF COMPLETED
STATE HIGHWAY IMPROVEMENT

FEDEAAL AID PROJECI.
MAIR 18 - B (132 ) 813

1H 1@ CHAMBERS COUNTY CONTROL 5@8-3-62

RES. NO.
DESIGN SPEED _78

851

NET LENGTH OF PROJECT
/ AT S6eMEZ8 FT . mTeE W
oRigEs, 133.72 FE . maowm

LIMITS:  FROM 51 61 ot ST g B P i T
sl TO 8.887 MI EAST OF FM 1410 .
TYPE: RECONSTRUCT ROADWAY

PRONLI CMSTRUCTED At £
LA PRLFARLD 1 s

STA. 350:80.00 - FM 1488
S—— END PROJECT mrn m 8 (132 ) 813

CONTROL 508
Pl e
wirr
MO RR. CROSSINGS
MO EXCEPTIONS
N0 EGUATIONS
STA. 92@+28. 82
- BEG.PROJECT MI-IR 18-8 (132 ) 813
CONTROL 508-3-62
FEF MARK B4,
S coearn % ccars

A

PR

M Bona- 88
REV A cgg

LS. CEPARTMINT 06 TRANSSOATAT IO

FECERAL WiComsns ACMINISTRATION

LATOUT SCALEr | IN.» 3.8 Wi,

|3
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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

STATE OF TEXAS

STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION

T
ATy w8 (L)
Toc BAIL THPE CI0M WODY

in e ot
fa Ehh BEGIN PROJECT

CONTROL 91-5-25
STA 1315+44

END PROJECT

ORI won
OUAT i owta
TTA, ARTe4R AT BKe STA. LANTSIA O FEDesL W7

STA IN4I6R. 00 BKe STA (S41eBE 16 FRDes ), B8

CowtnoL 91-5-25
ST 1543-00

G T

—_—
PLANS OF PROPOSED wtcs
STATE HIGHWAY IMPROVEMENT
s s
SH 289

COLLIN COUNTY

CARPENTER ROAD
FPROFOSED SH. 190

FROM:
T

MET LENGTH OF PROJECTy 22, T67.B1 FT.= 4.311 MI.

TYPEr GRADING, STRUCTURES, STORM SEWERS,
CONCRETE PAVING AND PAVEMENT MARKINGS

EINAL FLANS

STATE DCPARTUENT OF WIGHWATS
AND PUBLIC TRAMSPORTATION

’;3-. A S e
el

oimigt i

DESIGN SPOED » 3 MW

THE CONTRACTER SHALL MARE WI% OWN
IWVESTIGATION AND REAAHCEWFNTS FOR
RAIL DELIVERY FOINTS ARG TRACKAGE
FATILITIES.

THE EONTRACTOR SHALL PAOYIDE
o e
T-1902 AT POINTS INDICATLY

[ 0
AT OTHER POINTS AS DIRECTED AY
THE ENGINCLR,

FOADWAY 22,304 W/FT.» 4231 Ml
BRIDGE o QFTe GOTEM:
ToTay 2T TRTHIFT e 43 ML
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No.44 SH 289, (CSJ 0091-05-025)

167




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
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No.45 IH 35, (CSJ 0195-02-035)
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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
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No.46 IH 27, (CSJ 0306-03-023)
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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
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No. 48 IH 20, Dallas District
S aibte | niormation | Specal Note |
csJ 0014-30-020
County Dallas
Reference Marker RM 482+0.0 - RM 496+0.0
GPS Coordinates
Construction Year 1984
Pavement Type CPCD
Slab thickness 12-in.
Shoulder Type Tied Concrete
Base Type
Subgrade Type
Drainage Type
Coarse Aggregate Type

Con. Pavement Details
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No.48 IH 20, (CSJ 0014-30-020)
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No. 49 US 80, Dallas District
T e | nformation | Speal Note |
CsJ 0095-02-061
County Dallas
Reference Marker

GPS Coordinates

Construction Year 1984
Pavement Type JRCP

Slab thickness 11-in.
Shoulder Type AC

Base Type 6-in ASB
Subgrade Type 8-in LTS
Drainage Type

Coarse Aggregate Type

Con. Pavement Details
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No.49 US 80, (CSJ 0095-02-061)
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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
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No. 51 US 287, Wichita Falls District
T T S

csJ 0013-05-017

County Montague

Reference Marker

GPS Coordinates

Construction Year 1972

Pavement Type CRCP

Slab thickness 8-in.

Shoulder Type AC

Base Type 4-in ASB

Subgrade Type

Drainage Type

Coarse Aggregate Type

Con. Pavement Details
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No. 52 US 380, Dallas District

CsJ 0314-09-023
County Denton
Reference Marker

GPS Coordinates

Construction Year 1971

Pavement Type CPCD

Slab thickness 8-in.

Shoulder Type 2-Coarse Surf. Treatment
Base Type 6-in LSB

Subgrade Type
Drainage Type
Coarse Aggregate Type
Con. Pavement Details
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No. 53 SH 32, Dallas District

CsJ 0163-02-019
County Navarro
Reference Marker
GPS Coordinates
Construction Year 1970
Pavement Type CPCD
Slab thickness 9-in.
Shoulder Type AC
Base Type 6-in SCB
Subgrade Type 6-in LTS
Drainage Type
Coarse Aggregate Type
Con. Pavement Details
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No.53 SH 32, (CSJ 0163-02-019)
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No. 54 SH 356, Dallas District

csJ 0092-07-032
County Dallas
Reference Marker

GPS Coordinates

Construction Year 1967
Pavement Type CPCD
Slab thickness 10-in.
Shoulder Type Curb
Base Type None
Subgrade Type 6-in LTS

Drainage Type
Coarse Aggregate Type

Con. Pavement Details
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No.54 SH 356, (CSJ 0092-07-032)

186



No. 55 SH 326, Beaumont District
T abwte | wiormation | Specal Note |
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
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No.55 SH 326, (CSJ 0601-01-022)
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No. 56 US 90, Beaumont District

CSJ
County

0028-07-024
Jefferson

Reference Marker

GPS Coordinates

Construction Year 1964

Pavement Type
Slab thickness
Shoulder Type
Base Type

Subgrade Type
Drainage Type

JRCP
10-in.
Curb

4-in Flexible Base (Cement St
abilized)

6-in LTS

Coarse Aggregate Type

Con. Pavement

Details
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No. 57 SH 124, Beaumont District

CsJ 0368-01-033

County Chambers

Reference Marker RM 478+0.0 - RM 478+0.0

GPS Coordinates

Construction Year 1962

Pavement Type CPCD

Slab thickness 10-in.

Shoulder Type Curb

Base Type 9-in Comp. Roadbed Treatme
nt

Subgrade Type 6-in LTS

Drainage Type
Coarse Aggregate Type
Con. Pavement Details
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No.57 SH 124, (CSJ 0368-01-033)
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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
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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
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No.59 IH 10 FR, (CSJ 0028-13-018)
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No. 60 SH 347, 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
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Jefferson
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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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No.61 US 87, (CSJ 0306-03-023)
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