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Proposal of ,

T Town of Addison, Texas

INE ROAN PAVFMENT REITARD ITATION FROM MARSI | ANE T0 THF BALLAS NORTH
TOLLWAY for the Town of Addison, Texas, hereinafier calied "Town", in accordance with the
RIANS. ENCCICAtnns and oontract aocumonds proparcd ov 1IN H O Wil 80 roCoived At

the office of Ms. Minok Suh, Purchasing Coordinator, Finance Building, 53 50 Bcit me Road
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atter the opening of the bids.

ITRLIDIILLING ThES HO. i % whaerslond vy he uneddrsIgmc

Town of Addison to reject any and all bids.,

Name of Bidder

Panie
PR

(Signature)

Witness:

{Sigpature)

{Office Address of Bidder)

Bidder's Tax 1.D. No. or Employer No,

FiSuld

7=

)

et

NOTES: Sign in k. Do 0ot detach.



BELTLINE ROAD
PAVEMENT REHABILITATION
MARSH LANE TO DALLAS NORTH TOLLWAY
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Complete in Plage, for the Sum of

Doflars and
Cenis per unit

Diglars and
Cents per unit

Complete in Place, for the Sum of

Bodars and
Cents per unil

Complete in Place, for the Sum of

Dollars and
Cenis per unil

Camplete in Place, for the Sum of

Doiflars and

Cents par unit

Complete in Place, for the Sum of

Boliars ard
Cents per unit
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BELTLINE ROAD
PAVEMENT REHABILITATION
MARSH LANE TO DALLAS NORTH TOLLWAY
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Complade in Place, for the Sum of

Dellars and
Cenls per unit

e

Complete in Place, for the Sum of
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Dollars and
Cenis porunil

Complete in Place, for the Sum of

Soflars and
Cents per unit

Complele in Place, for the Sum of

Dollars and
Cents per unit

P

Complete in Place, for the Sum of

Dollars gnd
Cenis per unit

Comgpiete in Place, for the Sum of

Bobars and
Cenls perunit
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BELTLINE ROAD
PAVEMENT REHABILITATION
MARSH LANE TO DALLAS NORTH TOLLWAY
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Complete in Placa, for the Sum of

Dollars and
Cenis par unit
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Complete in Place, for the Sum of

Dollars and
Cenis par uril

Complele in Place, for the Sum of

Dollars and
Cenis perunit

2

b

Camplete in Place, for the Sum of

Poflars and
Cents per unit

R &w;‘}/‘ M

t
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Complate in Place, forthe Sum of

Dollars and

Cents per unit

Cormplete In Blace, for the Sum of

Dollars and
Cents per unit
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BELTLINE ROAD
PAVEMENT REHABILITATION
MARSH LANE TO DALLAS NORTH TOLLWAY

Compleie in Place, for the Sum of

Bollars and

Cerds per unit

Dollars and

Cents per urst

Complete in Place, for the Sum of

Dolars and

Cenls per unit

Complete in Place, for the Sum of

Dolfars and

Cents per uril

TOTAL AMOUNT 8i0 FOR MATERIALS AND SERVICES, ITEMS 1 THROUGH 22,

INCLUSIVE

WRITTEN IN WORDS:

NOTES:

1. A Homs, labor, materiala, aquipment, flitles, incidentals, and work fequired for construcion of the projct e fo be provided and instalied by
the Contracter as part of the project and sayment for the cost of such shall be indadad in the prica bid for the construction of the projact

2 Prices must be shows in words and figures for sach Rem fisted in fhis proposal. in the evenl of discrepancy, the words shall contrel

3 his undarstood fhe the Bid Security shall be coliected and releined by the Owner a3 Tiquidated demages in e svent 2 contract is mate vy the
Lwnar based on this proposal within rinety (90) aelondar days aflor mesiving bids and the undersigned faifs to s2acda the contract and required
bonds within two () days from the dista the Confraclor is nofified and has received ihe corformed documents, Affer this period, if the conlract

hiss baen 1ot il the

quired bonds haye baan submillod, B said Bid Seoily shat be retumed by the unidersigned upon damand.

Bidder's Tax |.D. No. or Employer No.:

PF8 ol 8 REV. 1
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PAVEMENT AND SURFACES COURSES Bem 5.7.4.

(g) Placing. The asphaltic mixwre shall be placed on the approved base course with the previously specified
spreading and finishing machine in such manner that, when properly compacted, the finished course shall comply
with the maximom thickness requirements, be smooth and of wmiform density, and meat the requirements of the typi-
cal cross sections and the surface test. Dharing the placing and spreading of the asphaitic material, care ghall be taken
to prevent the spilling of the material onto sdjacent pavement, gutters or structures,

In small areas, which are inaccessible to the spreading and finishing machine, hand spreading may be awthorized

by the DWNER, provided an acceptable snrface can be obtained.
(h) Compaction. Rolling with the 3-wheel and tamdem roller shall start longitudinally at the sides and proceed to-
ward the center of the surfsce course, overlapping on successive trips by at least half the width of the rear wheels.
Alternate trips of the roller shall be slightly different in length, Rolling with the pneumnatic tire roller shall be done as
directed by the OWNER. Rolling shall contimie until no further compression can be obtained and all rolier marks are
eliminated. The motion of the rollers shall be slow 2nongh at all times to avoid displacemsnt of the asphaltic surface
material, If displacesseat should oceur, it shall be corrected at once by the use of rakes and fresh asphaltic mixtures
where required. The roller shall not be aliowed to stand on the surface course when if bas pot been fully compacted
and allowed 10 coof. To prevent adhesion of the surface course to the roller, the wheels shall be kept thoronghly
moistened with water, bat an excess of water shall not be permitted. Al rollers must be in good mechanical coadi-
tion. All necessary precautions shall be taken to prevent the dripping of gascline, oil, grease or other foreign matter
on the surface course while the rollers are in motion or when standing. In areas where the surface course cannot be
compacted with the rollers, hand tamps, lightly oiled, shall be used to secure the required compaction.

With approval by the OWNER, the virbratory steel wheel roller may be substituted for the 3-wheel roller and tan-
dem rollet. Each course, after final compaction, shall have a density of not less than 95 percent of the density devel-
oped in the laboratory test method outlined in Texas State Department of Highways and Public Transportation
Bulletin C-14.

(i} Surface Tests. The finished surface of the pavement afier compression shall be smooth and tue to the estab-
lished line, grade and cross section. When tested with 2 16 ft. (5 m} straxgincégu placed parallel to the centerline of
the roadway, the finished surface shall have no deviation in excess of '/is in per foot (5 mm per m; from the nearest
point of contact. The maximum ordinate measured from the face of the straightedge shall not exceed '/, in. {6 mum) at
asty point. Any point in the pavement surface not meeting these requiternents shall be immediately corrected.

{j) Pavement Thickness Test. Upon completion of the work and befora final acceptance and final payment shall be
made, pavement thickness test shalt be made by the OWNER or his authorized representative unless otherwise speci-
fied in the special provisions or in the plans. The number and location of tests shall be at the discresion of the
OWNER, The cost for the intfial pavernent thickness test shall be at the expense of the OWNER, In the event a defi-
ciency in thickness of pavement is revesled during normal testing operations, subsequent tests necessary to isolate the
deficiency shall be at the CONTRACTOR’S expense. The cost for the additional coring tost shall be at the same rate
charged by commercial [aboratoriss.

575, MEASUREMENT AND PAYMENT _
Prime coat and tack cour shail not be measured for direct payment but shall be considered as subsidiary work per-
taining to the placing of asphaltic mixtures of the type specified.

Hot-mix asphaltic concrate material shall be measured by the ton complete in place, of 2,000 Ib. (900 kg), corn-

puted at 110 IbJ/S.Y. per inch or by the square yard () of the type or types used in the completed and accepted
wark. Weight shall be determined by a centified scale approved by the OWNER and recorded on serially numbered
weight tickets, identifying the vehicle and presented to the OWNER'S representative on the iob. Work verformed and
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THE B AT X, TN, N OCER T REEAYISE THY WORK OF AL TOB-CONTIICTONS, 48 weLL 0| TRAFFIC MAGESS fi~ LEAT ALRVLIC REFLECTORIIRDE 00 | eh
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TOWN OF ADDISON
BELT LINE ROAD PAVEMENT REHABILITATION
PRE-BID MEETING AGENDA
September 21, 20043 2:00 PM

1. Introductions
2. General Project Discussion and Review of Project Limits
3. Staging Area
4. Nighttime Construction (Hours of Operation)
5. Construction Phasing
6. Railroad Coordination
7. Traffie Control

- Access Control

- Intersection Control
8. PCC Pavement Repair
9. Milling

- Disposal Site

- Protection of Standing Edge

- Traffic Signal Loops
10. Transverse Joint and Random Crack Protection

- Material

- Installation
11. Manhole and Valve Box Adjustment

12. Final Pavement Markings
- Coordinate in Field

13. Contract Period and Schedule
- Start: October 17"
- 25 Calendar Days
- Contractor’s Bond Requirements

14. Incentive/Disincentive

15. Questions/Comments

HNTB Project No. 40316



ADVERTISEMENT FOR BIDS
Bid # 04-33

The Town of Addison is requesting bids for Resurfacing Belt Line Rd,, Bid No. 04-33.
MANDATORY Pre Bid meeting Tuesday, September 21, 2004 2:00pm at, Service Center, 16801
Westgrove Dr. Bids will be accepted until 2:00pm, Tuesday, September 28, 2004 at the office of the
Purchasing Coordinator, 5350 Belt Line Rd., Addison, Texas 75254 at which time they will be
publicly opened and read aloud. Late bids will not be considered and will be returned unopened.

The Town of Addison reserves the right to waive any formalities and to reject any or all bids and to
select the bid deemed most advantageous to the City. Bid information is available on
www . demandstar. com or www.ci addison.tx us.


http:www.ci.addison.tx.us
http:www.demandstar.com
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- May 15, 2002
Project No: 450868.00
R oo Invoice No: 0160131
Town of Addison e o
Attn: Steven Z. Chutchian
PO Box 9010
Addison TX 75001

Project: 450868.00 Beltline Surface Condition Study

Professional Services: April 1, 2002 through April 30, 2002

Task: 01 Project Management
Fee
Total Fee 14,900.00 _ .
Percent Comblete 93.00 Total Eamed : 13,857.00°
Previous Fee Billing 12,963.00
Current Fee Billing 894.00
Total Fee 894.00
Total this task $894.00
’ Total this invoice $894.00
Billings to date Current Prior . '
Fee _ 894.00 12,963.00 13,857.00 .
" Totals 894.00 12,963.00 13,857.00

13800 Montfort Drive, Suite 230 Dallas TX 75240-4347 (972)387-0771 Fax {972)387-9714
Please Remit Payment to: PBSJ P.O, Box 951422 Dallas, Texas 75395-1422


http:12,963.00
http:13,857.00
http:14,900.00
http:450868.00
http:450868.00
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TOWN OF ADDISON
PAYMENT AUTHORIZATION MEMO

DATE: J/Q% 2— Claim # Check $ Y ?%ﬁﬂd

Vendor No. - -
Var;d;;»r‘Name %—; }F"\":/WM -
address 7. _59,{:’ FI7FEZ 2.
Address :)4/1";#—%: 7>
Address PAE AN &

Zip Code

INVOICE # OR DESCRIPTION FUND DEPT OBJ PRO. SAGC AMOUNT
(00)  |(000} 1(00000} (00000} |(co0) IR ($000,000.00)
e . O/ 6 O3/ o ey Y2/ Ooo| FF4 oD
S FEoa
TOTAL 0.00

EXPLANATION /ﬁi&‘%”f%%

s b —

ANdthorized Sigrhature Finance




' TOWN OF ADDISON
PAYMENT AUTHORIZATION MEMO

2

DATE: 2/ 2ofe2 Claim# | Check$ L 7O 207
- VendorNo. .
Vendor Name P8 < T
Address PO Box 951422
Address DacliAas, [EXAS
Address
Zip Code 75305 ~ /422
FUND DEPT | OBJ PROJ | SAC AMOUNT

INVOICE # OR DESCRIPTION

(00) . |(000) |(00000) |(00000) {00D) “{, {$000,000.00) °

4’;4’ 78, o0

# or53 200 o] 144 |sesw

-

TOTAL 4470.20¢

EXPLANATION ~ BEeT LiwvE Rp,  Cowprmer ST/

%%’K

Authorized Signature Finance




PBS,

February 18, 2002
Project No: 450868.00

, Invoice No: 0183000
Town of Addison

Atlin: Steven Z. Chutchian

PO Box 9010
Addison TX 75001

Project: 450868.00 Beltline Surface Condition Study
Professional Services: January 1, 2002 through January 31, 2002

--------------------------------------------------------------------------

Task: ™M Project Management
Fee
Total Fes 14,800.00
Percent Complete 80.00 Total Eamed 11,820.00
Previous Fee Billing 7,450.00
Current Fee Billing 4,470.00
Total Fes 4,470.00
Total this task $4,470.00
Total this invoice @
Billings fo date Current Prior Total o £ fo
Fee 4,470,00 7,450.00 11,820.00
Totals 4,470.00 7,450.00 11,820.00 A Sz
2 {zafo2

13800 Montfort Drive, Sulte 230 Dallas TX 75240-4347 (972)387-0771 Fax (872)387-8714
FPiease Remit Payment to: PBSJS P.O. Box 951422 Dallas, Texas 75395-1422


http:4,470.00
http:4,470.00
http:11,920.00
http:7,450.00
http:11.920.00
http:7,450.00
http:4,470.00
http:4,470.00
http:4,470.00
http:7,450.00
http:11.920.00
http:450868.00
http:450868.00

~ TOWN OF ADDISON
PAYMENT AUTHORIZATION MEMO

DATE: 2/ 57/02 Clalm # - o cza#gk § 7/ 45” ﬂﬁf«’ : : '
. Vendor No. . o ‘
Vendor Name“ o F 55 fl J
Address £ o BoX fS“/ 422
Address Pacesas , Texas
Address
Zip Code 75375 /422

INVOICE # ORDESCRIPTION | FUND |DEPT| OBJ | PROJ | SAC AMOUNT

{00) . ({000} [{OOOOD} |(00O000) |{00T) ($000,000.00)

of | ¢l |ses70 7,450, 00

-

TOTAL 7; G-5C. 20

" EXPLANATION ,3547”' Liie Rp: (onprirons S7enps

Authotized Signature Finance




PBS

Town of Addison
Atin: Steven Z. Chutchian

PO Box 8010
Addison TX 75001

Project: 450868.00

January 31, 2002

Project No:  450868.00
Invoice No: 0151528

Beltline Surface Condition Study

Professional Services: November 1, 2001 through December 31, 2001

----------------------------------------------------------------------------------

Task: 01 Project Management
Fee

Total Fee

Pearcent Complete

Billings to date
Fes
Totals

14,500.00

50.00 Total Earned 7,450.00
Previous Fee Billing 0.00

Current Fee Billing 7A450.00

Total Fee

Total this task

Total this invoice

Current Prior Total
. 7,450.00 0.00 7.450.00
7,450.00 0.00 7,/450.00

7450.00

$7,450.00

§7,450.00
9.X &

oty

sl

13800 Montfort Drive, Sulte 230 Dallas TX 75240-4347 (972)387-0771 Fax (972)387-8714
Please Hemit Payment to; PBS. P.O. Box 851422 Dallas, Texas 75395-1422


http:7,450.00
http:7,450.00
http:7,450.00
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http:7,450.00
http:7,450.00
http:7,450.00
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http:7.450.00
http:14,900.00
http:450868.00
http:450868.00

Technical Pavement Surface Analysis
Beltline Road
Town of Addison

PBS]




Technical Pavement Surface Analysis — Beltline Road
Prepared for the

Town of Addison
by
Doug Dillon, P.E. and Clarence Daugherty, P.E.
PBS&J
February 1, 2002

The Town of Addison requested that PBS&J evaluate the pavement on Beltline Road
from Dallas Parkway (Dallas North Tollway) to Marsh Lane to determine the cause of
and solutions to the poor skid resistance of the pavement. This report provides some
background, the methodology of the evaluation, alternative solutions and PBS&J’s
recommendation for improving this dangerous condition.

Background

The section of roadway studied 1s a six-lane arterial that is one of the main thoroughfares
for the Town of Addison. The current pavement was constructed in 1980 and consists of
an 8-inch jointed reinforced concrete pavement; three lanes in each direction with both
interior and exterior protected turn bays at multiple locations, some of which have been
added since the original pavement was constructed. No original construction records or
materials records, other than the as-built plans, were available for review and analysis.
“Polishing” of the surface was evident as early as the mid-to-late ‘80s. Testing by use of
the TxDOT skid resistance trailer in 1989 indicated a “too slick” finding. Transverse
grooving was performed at the Midway Road intersection for 200 feet in each direction.
The entire pavement surface was ground in 1995 from Dallas Parkway to Midway and in
1996 from Midway to Marsh Lane to a depth of 1/4 to 1/2 inches (with 1/8 inches
between blades), to remove the polished surface. The joints (both longitudinal and
transverse) were sawed, cleaned and sealed with silicone in conjunction with those
projects. By 2000 the surface had become polished again.

The current traffic volume is over 50,000 vehicles per day, which is an extremely high
volume of traffic for an urban arterial. Developed property adjacent to the roadway is
almost entirely commercial establishments. Obviously, traffic is heavy all day long, but
the peaks are during morning and evening rush hours as well as during the lunch hour.
During these peaks, traffic is typically stop-and-go with several cycles required to clear
intersection signals. Off-peak daytime hours exhibit moderate traffic volumes, usually
clearing intersections with each signal cycle. Evening rush hour extends to
approximately 8 p.m. on weekdays due to the number of restaurants that are along the
project.



Pavement Condition Assessment

The existing pavement was evaluated both visually and physically. The visual inspection
indicates that the pavement is in generally good structural condition, with only a few
isolated locations exhibiting full depth failures that will need to be repaired. There are no
indications of faulting at the transverse joints. This indicator is affected by the grinding
application that was performed in 1995 and 1996. It should be noted that no additional
faulting has been exhibited since that time. Reportedly, the grinding was performed to
atldress surface texture, not joint faulting. The current ride profile is very good to
excellent.

Longitudinal joints appear to be in good condition, as well. There were no locations
observed that had abnormal joint widths. This leads to the conclusion that tie-bars are
installed properly and in sufficient quantity to resist the lateral stresses. The visual
inspection did confirm that there was some differential wearing between the wheel paths
and the non-travel areas. This wearing is projected to continue and factors heavily into
the evaluation of corrective actions.

Since no original materials records were available for review and analysis, we requested
that three concrete core samples be taken and analyzed in an attempt to quantify the
physical characteristics of the concrete. The sample retrieval and physical evaluation of
the pavement cores was performed by our laboratory sub-consultant, PS], Inc. Core
samples were evaluated by petrographic analysis to determine: a likely range of
water/cement ratio, depth of carbonation, and air content - both entrained and entrapped.
Samples were also subjected to an acid insoluble analysis to predict the durability of the
composite materials used in the pavement. While the solubility results are not a direct
predictor of pavement performance, it does reveal that aggregate and paste quality will
contribute to continued surface polishing. Technical results from these tests and analysis
are included as Attachment “A”.

The critical results gleaned from the report are that the components of the concrete
(aggregate, sand, cement) are of satisfactory quality. However, the quality of the
composite combination is less than desirable. The water cement ratios of up to .60
explain the concrete’s wearing characteristics, The mortar paste is of marginal strength
to be able to resist short-term wear, and will probably not provide satisfactory long-term
durability or resistance to wear. This weakness of the mortar paste weakens the overall
pavement surface’s ability to withstand the forces that wear away the surface. This resulfs
in the “polishing™ observed and the inability of the subsequent transverse sawed tining to
provide the long-term skid resistance desired.



Possible Solutions

There are several courses of action that may be implemented to improve the surface skid
resistance of the roadway. These options will be described, including the pros and cons
that must be considered in selecting the appropriate solution. None of the options should
be considered “permanent” solutions. The pavement surface will continue to wear and
polish, requiring additional actions at some point in the future. These approaches are
summarized in a tabular format in Attachment “B” including a weighting matrix of
characteristics and approaches.

Sawed Surface Grooving (Longitudinal or Transverse) — This procedure consists of
diamond saw blades mounted in a “gang” arrangement with spacers between the blades
to provide the desirable groove separation. The blades are mounted on a heavy frame
self-propelled device that includes grade control averaging to minimize the effect of
deviations in surface elevations. The primary benefit of this approach is to provide gaps
for water to flow under pressure exerted by vehicle tires, A secondary benefit is to
increase the macro-texture of the pavement surface, thus improving resistance in dry and
damp conditions. The effectiveness of this approach is heavily dependant on the depth,
width, and spacing of the sawed grooves.

Transverse grooving has already heen applied in limited areas at two intersections on the
project. Longitudinal grooving is an option that would provide the same benefits, would
be much faster and, therefore, more cost effective, to install. This solution was utilized in
Dallas on IH 635 between Skillman and Abrams Road to resolve similar pavement issues.

Pros — Improved skid resistance; relatively inexpensive; installation can be done
at night regardless of temperature; leaves surface the same color already present;
minimal re-work required on signal loops if loops are currently installed at least %4
inch below the current surface; work in process at the end of each “day™ leaves no
differences discernable to the traveling public.

Cons — Given the composite concrete water-cement ratio characteristic, the
realistic life expectancy would be 5 to 7 years; the slurry produced during sawing
may have to be picked up in a vacuum truck and disposed off-site.

Hot Mix Asphaltic Concrete Pavement Overlay — This solution is typically utilized to
provide additional structural pavement support as well as increased skid resistance, Lift
thickness is dependant on the nominal maximum size of the coarse aggregate.
Installations over Jointed (Reinforced or Plain) Concrete Pavement typically exhibit
reflective cracking at the joints within a year. The width of the reflected crack is
dependant on the amount of movement (expansion and contraction) of the concrete
sections. This is a direct function of the joint spacing in the concrete pavement. Steps
taken to minimize reflective cracking include sawing and sealing mirror joints in the
overlay, using geotextile fabric applied over the joints prior to overlay, using a rubber
modified stress absorbing membrane (SAMI) applied to the full width of the roadway




under the overlay, or a rubber modified asphalt in a high void mix designed for the
application.

Pros — Improved skid resistance; easily accommodates irregular surfaces, both
vertically and horizontally; results in a uniform appearance of the finished
product; appropriate mix design will result in dramatically improved surface
macro- and micro-texture; in future maintenance cycles, it can be overlaid for
continued service.

Cons — Relatively expensive due to additional expense in treating reflective
cracking; requires a bonding application (seal coat, etc.) to promote adequate
adhesion; extensive sprinkler systems on adjoining properties contribute water
onto the roadway, increasing threat of de-bonding; the bonding is not expected to
hold more than about 6-7 years, limiting the life of each application; while the
surface application is rapid, the preparation steps required would take a
substantial amount of time; work in progress leaves both longitudinal and
transverse joint elevation differentials.

Micro-surfacing — This is a durable asphalt surface that can be applied in thinner sections
than hot mix asphaltic concrete. It is typically applied to rutted flexible pavements with
an initial pass to fill rts up to 1/4-inch in depth, followed by a surface application that
covers the full lane width. It also can be applied to rigid pavements.

Pros — Improved skid resistance; relatively inexpensive; thinner layer than the hot
mix overlay; durable surface.

Cons — Allows reflective cracking of joints; subject to de-bonding at the end of its
useful life, probably 5-6 years - this results from the intrusion of moisture over
time into the interlayer between the existing concrete pavement and the micro-
surfacing.

Thin-bonded Concrete Overlay — Application of approximately 2” of concrete over the
existing concrete pavement structure.

Pros — Improved skid resistance; results in renewed concrete surface appearance.

Cons — Expensive; requires extensive surface preparation; environmental
requirements at time of placement are extremely sensitive (humidity, air
temperature, wind, surface cleanliness); requires lane closures for surface
preparation, installation, and curing; extended time for installation; low
probability of a quality installation.



Recommendations

Based on a review of the test data, field observations, costs (including inconvenience to
traveling public), and benefits, PBS&J recommends the installation of sawed longitudinal
grooving. This solution provides a desirable blend of cost effectiveness, minimal
disruption of traffic, and serviceability. Its desirability is also enhanced because it
requires minimal additional activities such as re-striping. The lane striping and buttons
can be saved by not grooving along the edge of the lanes. Not grooving at the
longitudinal joints also preserves the joint filler material, which is, for the most part, still
in good condition.

The concrete in the pavement of Beltline Road is simply not durable enough to withstand
almost 60,000 vpd without wearing. The longitudinal texturing will have to be carefully
specified to make sure that there is adequate depth to the grooves and adequate width
between the grooves. The actual depth and spacing can be determined later, but a typical
application would be Y-inch deep grooves spaced % inches apart. This will maximize
the impact of skid resistance and will provide the longest “life” of the grooves that is
possible. But even with careful specification, and with careful installation, there is a
limit to how long this grooving will be effective. The Town should incorporate into their
life-cycle maintenance program grooving again in 5-7 years. None of the alternatives
offer any advantages in this regard. The only way to prevent the need for periodic
improvement is to re-build the pavement. This was not included as an alternative
because re-building the pavement would so costly and the process would be so disruptive,
it was felt that there were definitely better solutions on the short term. Addressing the
problem every 5-7 years is more economical and more practical.

This solution should be able to be applied at least three times before the pavement
thickness is reduced enough to be concerned about structural strength. It is our
understanding that improvements to Arapaho over the next two years are expected to
reduce traffic on Beltline by perhaps 10,000 to 12,000. This reduction in traffic may help
the grooving last longer than five years. Applying the grooving three times should allow
15 to 20 years of reasonable service. In the meantime, the Town should plan to replace
the pavement. It would be 35 to 40 years old by then.

It is also recommended that the few pavement failures that currently exist be repaired as
part of this project, as well. The structural integrity of this pavement is very good (it is
surprising that there have been so few structural failures with this age street and such
high traffic volumes). Therefore, it is our conclusion that Beltline Road will be very
serviceable for a long period of time if the actions recommended in this report are taken
and an appropriate maintenance program is followed.



Attachment “A”
Laboratory Reports
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PETROGRAPHIC ANALYSIS REPORT JAN 03 2002
PROJECT: REPORTED TO:
Pavement Concrete Evaluation PsI

4087 Shilling Way

Dallas, TX 75237

Attention: Mr. Robert Nance

Petrographic Lab No.: 807-1-16151 Date: December 20, 2001

BACKGROUND

This report presents the results of petrographic analysis of three (3) concrete core
samples, submitted by Mr. Robert Nance of PSI’s Dallas, Texas Office. Reportedly, the
samples were retrieved from a concrete pavement that was constructed in 1982,
Identification of the samples along with their location is as follows:

Sample Identification Sample Location
#1 395 fi. from Quorum Drive and Beltline Intersection
Far Left Lane, Eastbound
#2 297 ft. East from Beltway Drive and Beltline Road Intersection
Far Left Lane, Westbound
#3 170 ft. at Beltline Road and Motel 6 Entrance
Far Left Lane, Eastbound

It was reported that the concrete pavement started exhibiting deterioration in the form of
spalling and surface polishing in 1987, five years after its construction. The objective of
the analysis was to determine the general overall quality of concrete represented by the
analyzed samples, and determine the possible cause(s) of its deterioration.

SUMMARY OF FINDINGS
The findings of our petrographic analysis are summarized below:
1. The coarse aggregates in the analyzed samples were primarily composed of limestone
and dolomite. Whereas, the fine aggregates in the analyzed samples were primarily

composed of quartz, feldspar, limestone, and dolomite. The aggregates were
generally sound.

Professional Service industries, Inc. « 28930 Eskridge Foad, Suite A » Fairfax, VA 22031 » Phone 703/698-8300 « Fax 709608-1454



Pavement Concrete Evaluation
Petrographic Lab Report No,: 807-1-16151
December 20, 2001

Page 2 of 9

2. The water-to-cement ratic {w/c) in the bulk portion of the analyzed samples was
estimated to be in the range of 0.47 to 0.52. However, patches of w/c as high as 0.60
were observed in all the analyzed samples.

3. Cementitious matertal was reasonably hydrated. Unhydrated cementitious particles
were estimated to be about 20% in the analyzed samples.

4. The air void system of Sample #1 and Sample #3 was adequate for resisting freezing
and thawing damage. However, Sample #2 did not have an adequate air void system
for resisting freezing and thawing damage.

5. Ettringite crystals were observed lining few air voids in Sample #2 and Sample #3,

CONCLUSIONS

The general overall quality of the analyzed samples was rated as fair to poor, as
evidenced by their relatively high and non-uniform w/c ratio, which was estimated to be
as high as 0.60. Concrefe with such w/c is prone to surface polishing.

Sample #2 did not have an adequate air void system for resisting freezing and thawing
damage. Concrete represented by this sample is susceptible to freeze-thaw damage.

Ettringite crystals were observed lining few air voids in Sample #2 and Sample #3.
However, it is not believed that etfringite has caused any significant damage in the
samples. The formation of ettringite in hardened concrete is initiated by a reaction
between external sulfate ions and calcium hydroxide of concrete, which produces
gypsum. This gypsum reacts with monosulfoaluminate in concrete, in the presence of
moisture, and produces “6-calcium aluminate trisulfate 32-hydrate” that is the cherical
name of etfringite. The formation of etiringite in hardened concrete is detrimental
because ettringite is expansive and hardened concrete cannot accommodate this
expansion,



Pavement Conerete Evahmation
Petrographic Lab Report No.: 807-1-16151
December 20, 2001

Page 3 of 9

TEST PROCEDURES

Petrographic analysis

The petrographic analysis was performed in general accordance with ASTM C856-95.
The analysis included examining a thick polished section using a stereo microscope and a
blue-dyed thin section using a polarized light microscope. Depth of carbonation was
determined using a (.15% phenolphthalein solution. Water-to-cement ratio was estimated
based upon the appearance of a finely lapped sample surface, cement reaction to needle
scratching, absorption of a water drop, and examination of a thin section under a
polarized light microscope.

Air content testing

Air content testing was performed in general accordance with ASTM C457-90, Procedure
A~Linear Traverse Method. A thick polished section cut from the concrete core was
examined using a stereo microscope at a magnification of 100x,

REMARKS

The test sample will be retained for a period of 30 days from the date of this report.
Unless further instructions are received by that time, the samples will be discarded.

Respectfully Subrmitted,
Professional Service Industries, Inc.

Mo 5H

Thomas H. Suthers, P.E.
Department Manager
Structural Investigation & Petrography



Pavement Concreie Evaluation
Petrographic Lab Report No.; 807-1-16151

December 20, 2001
Page 4 of §

PETROGRAPHIC ANATYSIS DATA SHEET
Petrographic Lab Report No.: 807-1-16151 #1

A. General Observations

1. Sample Dimensions: The sample was a 3 ¥%-in. diameter concrete corg, about 4 Vi-in.
long. One polished section was examined under a stereo microscope, and one thin
section with blue epoxy impregration was studied under a polarized light microscope.

2. Surface Conditions: Tined surface.

3, Reinforcement: None cbserved.

4, General Conditions: The comcrete sample appeared to be in stable condition. No
segregation or cracking was observed. Aggregates were well oriented and well
distributed.

B. Agegregate
L Coarse : The coarse aggregates in the analyzed sample were primarily composed

of limmestone and dolomite. They were meostly subrounded to
subangular. The maximum size of the aggregates was about 1 %-in.
The aggregates were generally sound.

2. Fine; The fine agpregates in the analyzed sample were primarily composed
of quanz, feldspar, limestone, and dolomite. They are mostly
subangular to angular, and generally sound,

C. Cementitious Paste

i Paste Content: 30.1%.

2. Alr Content: 5.3% total; 3.9% entrained, 1.4% entrapped.

3. Depth of Carbenation: Up to a depth of 1/8 in. from the surface.

4. Pozzolan Presence: None observed.

5. Paste/Aggregate Bonding: Moderate,

8. Paste Color; Gray.

7. Paste Hardness; Moderate,

8. Secondary Deposits: Noene observed

9. Water-to-Cement Ratio (W/C}: Average w/c in the bulk portion of the analyzed

sample was estimated 1o be in the range of 047 W
0.52. However, patches of w/c as high as 0.60 were
observed in the sample.

10. Paste Quality: The cement paste was generally sound; the
cementitious material was reasonably hydrated.
Unhydrated cementitious particles were estimated to
be about 20%.

1. Microcracks: Microcracks were observed in the cement paste,



Pavement Concrete Evaluation
Petrographic Lab Report No.: 807-1-16151

December 20, 2001
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PETROGRAPHIC ANALYSIS DATA SHEE]
Petrographic Lab Beport No.: 807-1-16151 #2

A, General Observations

1. Rample Dimensions: The sample was a 3 %-in. diameter concrete core, about 3 ¥%-in,
fong. One polished section was examined under a stereo microscope, and one thin
section with blue epoxy impregnation was studied under a polarized light microscope.

2, Surface Conditions: Irregular,

3 Reinforcement: None observed.

4, General Conditions: The concrete sample appeared to be in stable condition. No
sepregation or cracking was observed. Agpgregates were well oriented and well
distributed,

B. Aggrepate
1. Coarse ; The coarse aggregates in the analyzed samnple were primarily composed

of limestone and dolomite. They were mostly subrounded fo
subangutar. The maximum size of the aggregates was zbout 1 %-in,
The apgregates were generally sound.

2. Fine: The fine aggregates in the analyzed sample were primarily composed
of quartz, feldspar, limestone, and dolomite. They are mostly
subangular to angular, and generally sound,

C. Cementitious Paste

Paste Content: 21.9%.

1.

2. Alr Content: 3.6% total; 2.7% entrained, 0.9% entrapped.

3. Depth of Carbonation: Up to a depth of 1/8 in. from the surface.

4, Pozzolan Presence: MNone observed.

5. Paste/Aggregate Bonding: Moderate.

6. Paste Color: ‘ (Gray.

7. Paste Hardness: Moderate,

8. Secondary Deposits: Etringite crystals were observed lining few air voids.
9. Water-to-Cement Ratio {(W/C): Average w/c in the bulk portion of the apalyzed

sample was estimated to be in the range of 047 o
6.52. However, patches of w/c a5 high as 0.60 werce
obsarved in the sample.

16, Paste Quality: The cement paste was generally sound; the
cementitious material was reasonably hydrated.
Unhydrated cementitious particies were estimated to
be about 20%.

11. Microcracks:; Microcracks were observed in the cement paste.

[Esi]



Pavement Concrete Evaluation
Petrographic Lab Report No.: 807-1-16151

December 20, 2001
Page 6 of 9

PETROGRAPHIC ANALYSIS DATA SHEET
Petrographic Lab Report No.: 807-1-16151 #3

A. General Qbservati

1. Sample Dimensions: The sample was a 3 ¥in. diameter concrete core, about 4-in.
long. One polished section was examined under a sterec microscope, and one thin
section with blue epoxy impregnation was studied under a polarized light microscope.

2, Surface Conditions: Tined surface.

3. Reinforcement: None observed,

4, General Conditions: The concrete sample appeared to be in stable condition. No
segregation or cracking was observed. Aggregates were well oriented and well
distributed,

B. Apgreeate
1. Coarse ; The coarse aggregates in the analyzed sample were primarily composed

of limestone and dolomite, They were mostly subrounded to
subangular. The maximum size of the aggregates was about 1 Y-in.
The aggregates were generally sound.

2 Fine: The fine aggregates in the analyzed sample were primarily composed
of quartz, feldspar, limestone, and dolomite, They are mostly
subangular to angular, and generally sound.

C. Cementitious Pagte

1. Paste Content: 24.9%.

2 Afr Content; 6.2% total; 5.4% entrained, 0.8% entrapped,

3. Depth of Carbonation: Up to a depth of 1/8 in. from the surface.

4, Pozzolan Presence: None observed,

5. Paste/Aggregate Bonding: Moderate.

6. Paste Color: Gray.

7. Paste Hardness: Moderate.

8. Secondary Deposits: Ettringite crystals were observed lining few air voids.
9, Water-to-Cement Ratio {(W/C); Average w/c in the bulk portion of the analyzed

sample was estimated 1o be in the range of 047 to
0.52. However, patches of w/c as high as 0.60 were
observed in the sample.

i0. Paste Quality: The cement paste was generally sound; the
cementitions material was reasonably hydrated.
Unhydrated cementitious particles were estimated to
be about 20%.

1 Microcracks: Microcracks were observed in the cement paste.

o1+
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Pavement Concrete Evaluation
Petrographic Lab Report No.: 807-1-16151
December 20, 2001

Page 7 of 9
AIR VOID SYSTEM ANALYSIS REPORT
PROJECT: REPORTED TO:
Pavement Concrete Evaluation PSI
4087 Shilling Way
Dallas, TX 75237
Attention: Mr. Robert Nance
Petrographic Lab No.: 807-]-16151 Date: December 20, 2001
Sample No.: #1
Sample Data:
Sample Description: Concrete Core
Sample Dimensions: 3 ¥-in. Diameter, 4 Y-in. Long
Test Data:

Air Void Content {%) 53
Entrained (%) i9
Entrapped (%) 14

Alr Voids/inch 6.21

Average Void Length (in.) 0.009

Specific Surface (in/in’) 464.1

Spacing Factor 0.010

Paste Content (%) 30.1

Magnification 100x

Traverse Length (in.) 20

Test Date December 17, 2001

Conformance:  The air void system of the analyzed sample was adequate to resist freezing
and thawing damage.

Remarks:
1. The analysis was performed in general accordance with ASTM C-457, Procedure A—Linear
Traverse Method.

2. The test sample will be retained for 30 days from the date of this report. After 30 days, the
sample will be discarded unless other instructions are received.

[B=i



Pavement Concrete Evaluation
Petrographic Lab Report No.: §07-1-16151
December 20, 2001

Page & of 9
AIR YOID SYSTEM ANALYSIS REPORT
PROJECT: REPORTED TO:
Pavement Concrete Evaluation PSI
4087 Shilling Way
Dallas, TX 75237
Attention: Mr. Robert Nance
Petrographic Lab No.: 807-1-16151 Date: December 20, 2601
Sample No.: #2
Sample Data:
Sample Description: Concrete Core
Sample Dimensions: 3 %-in. Diameter, 3 ¥%-in. Long
Test Data:

Air Void Content (%) 36
Entrained (%) 27
Entrapped (%) 0.9

Air Voidsfinch 4.36

Average Void Length (in.) 0.008

Specific Surface (in*/in’) 487.8

Spacing Factor 0.610

Paste Content (%) 21.9

Magnification 100x

Traverse Length (in.) 50

Test Date December 17, 2001

Conformance: The air void system of the analyzed sample was inadequate to resist freczing
and thawing damage.

Remarks:
1. The analysis was performed in general accordance with ASTM C-457, Procedure A—Linear
Traverse Method.

2. The test sample will be retained for 30 days from the date of this report. After 30 days, the
sample will be discarded unless other instructions are received.

[Esi]



Pavement Concrete Evaluation
Petrographic Lab Report No.: 807-1-16151

December 20, 2001
Page 9 of 9
AIR VOID SYSTEM ANALYSIS REPORT
PROJECT: REPORTED TO:
Pavement Concrete Evaluation PSI
4087 Shilling Way
Dallas, TX 75237
Attention: Mr. Robert Nance
Petrographic Lab No.: 807-1-16151 Date: December 20, 2001
Sample No.: ‘ #3
Sample Data:
Sample Description: Concrete Core
Sample Dimensions: 3 ¥-in. Diameter, 4-in. Long
Test Data:

Air Void Content (%) 6.2
Entrained (%) 5.4
Entrapped (%) 0.8

Air Voids/inch 6.91

Average Void Length (in.) 0.009

Specific Surface (in’/in’) 445.7

Spacing Factor 0.00%

Paste Content (%) 249

Magnification 100x

Traverse Length (in.) 90

Test Date December 17, 2001

Conformance: The air void system of the analyzed sample was adequate to resist freezing
and thawing damage.

Remarks:
1. The analysis was performed in general accordance with ASTM C-457, Procedure A~—Linear
Traverse Method.

2. The test sample will be retained for 30 days from the date of this report. After 30
dayvs, the sample will be discarded unless other instructions are received.
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TESTED FOR: PBS&J PROJECT: Pavement Concrete Evaluation

13800 Monfort Drive Beltline Rd. to Marsh Rd.
Suite 230 Addison, Texas

Addison, TX 75240

DATE: January 21, 2001 ‘REPORTNO: 341-10088-3

REPORT OF ACID SOLUBLE MATTER

SAMPLE LOCATION PERCENT LOSS
Core #1, 395 fi. from Quorum Drive and Beltline 94.8
Intersection, Far Left Lane, Eastbound
Core #2, 297 fi. East from Beltline Drive and Beltline 943
Road Intersection, Far Left Lane, Westbound
Core #3, 170 ft. at Beltline Road and Motel 6 Entrance 95.2
Far Left Lane, Eastbound
BACKGROUND

The client had requested that the percentage of fine material soluble in a sulfuric acid
solution be determined on the samples of existing concrete collected on this project. The
client was aware of the limitations of the test method and that this may or may not be
possible depending on the composition of the coarse aggregate contained in the existing
concrete.

TEST PRODCEURE

A representative portion of the core sample was collected and immersed in a dilute
solution of sulfuric acid. After all signs of reaction had ceased the sample was removed
from this solution, washed and dried. Thé remaining material was crushed in a manner
that would not reduce the size of the remaining particles of aggregate. This remaining
material was immersed in a selution of concentrated sulfuric acid until all signs of
reaction had ceased. The sample was washed, dried and crushed as previously reported
and re-imumersed in a fresh solution of concentrated sulfuric acid. This process was
continued until any signs of a reaction with the acid was not observed upon immersion in
a fresh solution of sulfuric acid. At this point the sample was removed from the acid,
washed, dried and percent loss by weight determined.

Professioral Servics Industrios, Inc. » 4087 Shilling Way * Dallas, TX 75237 » Phone 214/330-6211 » Fax 214/333-2853
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CONCLUSIONS

The client had requested that the percentage of fine material contained in samples of
existing concrete be determined and was aware that this may or may be possible to
determine depending on the solubility of the coarse aggregate contained in the samples.
The percentage of material dissolved by the sulfuric acid exceeds the quantity of fine
aggregate and cement that would be expected in concrete. At the end of the test
procedure no particles of large aggregate were visually observed and for these reasons we
believe that the large aggregate was composed of material that was also soluble in
sulfuric acid. Clearly the percent of acid soluble in the fine aggregate of these concrete
samples could not be determined given these factors and the percent loss reported above
should be interpreted as the perceniage of total acid soluble material in the concrete.

Respectfully Submitted:
Professional Service Industries, Inc.

Construction Services

Professional Service Industries, Inc. « 4087 Shilling Way = Daltas, TX 75237 « Phone 214/330-9211 « Fax 214/333-2853
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Attachment "B"

Treatment Option Performance Service Life = Constructability = Appearance Score Cost ($/sy)
Longitudinal Texturing 5 4 5 5 19 $2.50
Hot Mix Asphalt Pavement 4 4 4 2 14 $6.00
Microsurfacing 3 3 5 2 13 $2.50
Thin Bonded Concrete Qverlay 1 4 1 5 11 N/A

Ratings are on a scale of 1 to 5 with 1 being the lowest or least acceptable and 5 being the highest or most desireable. These scores are highly subjective in nature.
Performance rating includes weighting for issues affecting chances of a successful implementation and appropriateness for this project.
The appearance rating is applied based on previous indications that Addison prefers concrete over hot mix appearances on their main thoroughfare.
Cost data represents average prices that include a wide range of conditions, project issues, and levels of competition. These are intended only for comparison
purposes, not to establish a project estimate. Specific project costs may vary based on the issues listed above as well as contract requirements.
Cost for HMACP includes overlay, seal coat, and fabric treatment for existing cracks. Combination represents the minimum serviceability that
would be acceptable, given the project location. Based on Hot Mix, TxDOT Ty D, 1 inch [ift at $50/ton = $2.75/sy plus seal $1.25, plus fabric $2.
Cost for Thin Bonded Concrete Overlay is not included. Data available was not comparable to the project installation - high volume arterfal with many
intersections and drive access points.

Estimated Total Cost.

The pavement surface is approximately 90,000 square yards. At $2.50 per square yard, the cost would be roughly $225,000 or $675,000 over 15-20 years.
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Surface Texture

{an excerpt from the website of the American Concrete Pavement Associabion
http:/fwww. pavement. corm/PavTech/Tech/Fundamentals/fundtexture. hitml)

Surface textures are usually made during construction by dragging
various materials or tools across the fresh concrete. This imparts a
continuous series of undulations, or grooves, in the surface before the
concrete hardens. The spacing, width and depth of the grooves affect
surface friction, skid resistance and tire/road noise. The purpose of a
surface texture is to reduce wet-weather accidents caused by skidding
and hydroplaning.

Over the past 40 years there have been several shifts in the most
cornmaoniy applied texture, For concrete streets and local roads, where
vehicle speeds are not great enough to cause hydroplaning, burlap-
drag or broom textures are typical. The most common texture on high-
speed road and highway pavements in North America remains
transverse tining. Howaver, a shift is underway to lengitudinal tining
which has been shown to produce excellent long-term skid resistance
and much lower tire/road noise qualities both in a vehicle and along
the roadway.

Hardened Concrete Textures
§ Diamond Ground

§ Longitudinal, cordurey-like surface made by

} equipment using diamond saw blades gang-

d mounted on a cutting head. The cutting head
4 produces 164-197 grooves/meter (50-60

B grooves/foot) and can remove 3-20 mm {1/8-
3/4 in.) from the pavement surface.

Diamond Groove

Grooves sawed into surface longitudinally for

Bl highways, and transversely for airports. Made
B by same equipment used for diamond

grinding. Typically, the grooves are 6 mm

(1/4 in.} deep, 3 mm {1/8 in.) wide and

spaced 20 mm (3/4 in.) apart. On airports,

¥ grooves are 6 mm (1/4 in.) deep, 6 mm {1/4

in.} wide and spaced 40 mm {1-1/2 in.) apart.



http://www.pavement.com/PavTech/Tech/Fundamentals/fundtexture.html
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Mr, Steven Z. Chutchian
Assistant City Engineer
Town of Addison

16801 Westgrove Dr.

P.O. Box 9010

Addison, Texas 75001-9010

Dear Mr. Chutchian:

We are happy to submit the attached report of our evaluation of the surface conditions of
Beltline Road. The report is submitted in “draft” form because we think there may be
form or other changes or additions that you may want us fo include in the final report,
‘We have attached an excerpt about surface texturing from the website of the American
Concrete Association. Let us know if you think it would be helpful to include this in the
report. We will also include photos of the existing conditions to illustrate appropriate
points.

"We look forward to y(m Iewewmg the repert and mformmg us of any changeg that you o R
desire. T Tl

Sinoerely,
<0 e

L VAW
Clarence m, P.E. F{)(j’ N /d»
Director of Municipal Services ud(iﬁ ;X{/
Enclosure “,9/ P&,{Q/ @R&Y\
CD/eo M.f( + (o \ .
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Technical Pavement Analysis — Beltline Road
Town of Addison

The Town of Addison requested that PBS&J evaluate the pavement on Beltline Road
from Dallas Parkway (Dallas North Tollway) to Marsh Lane to determine the cause of
and solutions to the poor skid resistance of the pavement. This report provides some
background, the methodology of the evaluation, alternative solutions and PBS&J’s

recommendation for improving this dangerous condition.

Background

The section of roadway studied is a six-lane arterial that is one of the main thoroughfares
for the Town of Addison. The current pavement was constructed in 1980 and consists of
an 8-inch jointed reinforced concrete pavement; three lanes in each direction with both
interior and exterior protected turn bays at multiple locations, some of which have been
added since the original pavement was constructed. No original construction records or
materials records, other than the as-built plans, were available for review and analysis,
“Polishing” of the surface was evident as early as the mid-to-late *80s. Testing by use of
the TxDOT skid resistance trailer in 1989 indicated a “too slick” finding. Transverse
grooving was performed at the Midway Road intersection for 200 feet in each direction.
The pavement surface was ground in 1996 to a depth of 1/4 to 1/2 inches (with 1/8 inches
between blades), the full length and wxdth to remove the pohshed surface By 2000 the

Surface had %gcome pehshed agam i L S e

. . .;-'rf.. N

.‘;,“

The current traffic:volume is over 50,000 ve}uc}&s per day; which is an extremeiy hxgh BRI

volume of traffic for an urban arterial. Developed property adjacent to the roadway is
almost entirely commercial establishments. Obviously, traffic is heavy all day long, but
the peaks are during morning and evening rush hours as well as during the lunch hour.
During these peaks, traffic is typically stop-and-go with several cycles required to clear
intersection signals. Off-peak daytime hours exhibit moderate traffic volumes, usually
clearing intersections with each signal cycle. Evening rush hour extends to
approximately 8 p.m. on weekdays due to the number of restaurants that are along the -
project.

Pavement Condition Assessment

The existing pavement was evaluated both visually and physically. The visual inspection
indicates that the pavement is in generally good structural condition, with only a few
isolated locations exhibiting full depth failures that will need to be repaired. There are no
indications of faulting at the transverse joints. This indicator is affected by the grinding
application that was performed in 1996. 1t should be noted that no additional faulting has
been exhibited since that time. Reportedly, the grinding was performed to address
surface texture, not joint faulting?[‘he current ride profile is very good to excellent,

THe jﬁ{;&fg wneEke SAWED {5&4‘{'“@«?
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Longitudinal joints appear to be in good condition, as well. There were no locations
observed that had abnormal joint widths. This leads to the conclusion that tie-bars are
installed properly and in sufficient quantity to resist the lateral stresses. The visual
inspection did confirm that there was some differential wearing between the wheel paths
and the non-travel areas. This wearing is projected to continue and factors heavily into
the evaluation of corrective actions.

Since no original materials records were available for review and analysis, we requested
that three concrete core samples be taken and analyzed in an attempt to quantify the
physical characteristics of the concrete. The sample retrieval and physical evaluation of
the pavement cores was performed by our laboratory sub-consultant, PSI, Inc. Core
samples were evaluated by petrographic analysis to determine: a likely range of

water/cement ratio, depth of carbonation, and air content - both entrained and entrapped. MTﬂ
Samples were also subjected to an acid insoluble analysis to predict the durability of the ¢4 £ o
composite materials used in the pavement. While the solubility results are not a direct Y a M l l
predictor of pavement performance, it does reveal that aggregate and paste quality will 2 )y S ). ‘

contribute to continued surface polishing. Technical results from these tests and analysis (’”
are included as Attachment “A”.

The critical results gleaned from the report are that the components of the concrete

(aggregate, sand, cement) are of satisfactory quality. However, the quality of the

composite combination is less than desirable. The water cement ratios of up to .60

explain the concrete’s wearing characteristics. The mortar paste is of marginal strength _

to be able to resist short-term wear, and will probably not-provide satisfactory-long-term---- - =
“durability or résistance to Wear. “This ¢oiifitns the initial “polishing’ observed-and the & -~ 2T a0r
inability of the subsequerit transverse sawed tining toprovidethe long=termskid:- -~~~ 7
- resistance desired.

Possible Solutions

There are several courses of action that may be implemented to improve the surface skid
resistance of the roadway. These options will be described, including the pros and cons
that must be considered in selecting the appropriate solution. None of the options should
be considered “permanent” solutions. The pavement surface will continue to wear and
polish, requiring additional actions at some point in the future. These approaches are
.summarized in a tabular format in Attachment *“B” including a weighting matrix of
characteristics and approaches.

Sawed Surface Texture (Longitudinal or Transverse) — This procedure consists of
diamond saw blades mounted in a “gang” arrangement with spacers between the blades
to provide the desirable groove separation. The blades are mounted on a heavy frame
self-propelled device that includes grade control averaging to minimize the effect of
deviations in surface elevations. The primary benefit of this approach is to provide gaps
for water to flow under pressure exerted by vehicle tires. A secondary benefit is to
increase the macro-texture of the pavement surface, thus improving resistance in dry and

PBS]



damp conditions. The effectiveness of this approach is heavily dependant on the depth,
width, and spacing of the sawed grooves. This solution would be limited to primary
travel lanes, due to the difficulty in installation in turn bays. Typically, tum bays are in
good condition relative to surface texture, and speeds in them are slower than the travel
lanes.

Transverse texture sawing has already been applied in limited areas at two intersections ¢
on the project. Longitudinal texturing is an option that would provide the same benefits, q ’
would be much faster and, therefore, more cost effective, to install. This solution was ?(e(’ﬂ pM‘{
utilized in Dallas on TH 635 between Skillman and Abrams Road to resolve similar / ww /\VV\
pavement issues. oY y a wm"
¢ 1
Pros — Improved skid resistance; relatively inexpensive; installation can be done /\ﬁ?' i
at night regardless of temperature; leaves surface the same color already present; ~ ‘

minimal re-work required on signal loops if loops are currently installed at least %
inch below the current surface; work in process at the end of each “day” leaves no
(ﬂ["q\) differences discernable to the traveling public. A w P
\&’QJ CM 511{2— 0 0( ‘{ WD ]

ter-cement ratio characteristic, the Q)L// wo *

" Cons — Given the composite concrete-wa
VP p
2R j’* realistic life expectancy would % ears; the slurry produced during sawing v
0\\" L}Qx wfx (ﬁ\ may have to be picked up in a vacuvgrfruck and disposed off-site.
{7 T
¢ ¢ Hot Mix Asphaltic Concrete Pavement Overlay — This solution is typically utilized to

Vﬁ,&@\ provide additional structural pavement support as well as increased skid resistance. Lift

SR A

A

thickness is dependant on the nominal maximum size of the coarse:aggregate.—= =« . rore= =i o) T
Installations over Jointed (Reinforced or Plain) Concrete Pavementtypically. exhibit™ 5= Fe
reflective cracking at the joints within a year.~The width of the reflected crack is =~ -
dependant on the amount of movement (expansion and contraction) of the concrete

sections. This is a direct function of the joint spacing in the concréte pavement. Steps A
taken to minimize reflective cracking include sawing and sealing mirror joints in the w?
overlay, using geotextile fabric applied over the joints prior to overlay, using a rubber Q@"" © 9¢
modified stress absorbing membrane (SAMI) applied to the full width of the roadway w w
under the overlay, or a rubber modified asphalt in a high void mix designed for the > Fp' W )
application. aﬂou Y

Pros — Improved skid resistance; easily accommodates irregular surfaces, both </\ w3 1
vertically and horizontally; results in a uniform appearance of the finished o C M
product; appropriate mix design will result in dramatically improved surface M%' ¢ ol

macro- and micro-texture; in future maintenance cycles, it can be overlaid for’ .q)P(L Md/

continued service. w %

WS K
Cons — Relatively expensive due to additional expense in treating reflective /)e 4\”‘6
cracking; requires a bonding application (seal coat, etc.) to promote adequate MW{(
adhesion; extensive sprinkler systems on adjoining properties contribute water

onto the roadway, increasing threat of de-bonding; while the surface application is
rapid, the preparation steps required would take a substantial amount of time;

PBS]



work in progress leaves both longitudinal and transverse joint elevation
differentials.

W 0 \ Polymer Modified Slurry Seal — This slurty seal is a 1/4 to 3/8-inch thick application of a
&.ﬁ mixture of a very small aggregate suspended in a polymer modified emulsified asphalt.

Pros — Improved skid resistance; relatively inexpensive; resultant layer is
resistant to moisture; macro-texture res&lts from aggregate “points” that protrude
above the asphalt layer,

Cons - Durability is a concern in this high volume application (typical application
is low volume residential streets, parking lots, etc.); although resistant to :
moisture, if is not water proof.

Micro-surfacing — Simnilar to the PMSS, but uses cement as the mineral filler. It is
typically applied to rutted flexible pavements with an initial pass to fill ruts up to 1/4-inch
in depth, followed by a surface application that covers the full lane width. It also can be
applied to rigid pavements.

Pros — Improved skid resistance; relatively inexpensive; results in a finished
product that is more durable than PMSS, but less flexible than a PMSS, which is
desirable on this project due to the high traffic volumes.

Cons — More nigid than PMSS, allowing reflective cracking of joints; subject to
de-bonding at the end of its useful life - this results from the-intrusion of mmsture TR ALS

AN

" gver time into the interlayer beme@n tiie exmtmg concigte: pawmﬁnt and the N “"‘:“ A L
{«ﬁ« \ micro-swrfacing. . - S L

% ’%f‘ Seal Coat— An application of liquid asphalt, either hot AC or emulsion, with a layer of
aggregate spread over the top and seated by rolling. Serves to waterproof underlying
pavement layers from water intrusion from the surface as well as to enhance the bonding

- of HMACP overlays.

Pros — Improved skid resistance; the least expensive of the alternatives.
(ﬂ\' Cons — Durability is not good in this high traffic application; does not result in

w good appearance; there will be some loose aggregate; aggregate 1s unstable under
\P?f'&\ & heavy traffic and tuming movements.

(f \5'0' Thin-bonded Concrete OQverlay — Application of approximately 27 of concrete over the
existing concrete pavement structure.

Y
oL
{ égz Pros — Improved skid resistance; results in renewed concrete surface appearance.

Cons — Expensive; requires extensive surface preparation; environmental
requirements at time of placement are extremely sensitive (humidity, air

P PBS]



temperature, wind, surface cleanliness); requires lane closures for surface
preparation, installation, and curing; extended time for installation; low
probability of a quality installation.

Recommendations

Based on a review of the test data, field observations, costs {including inconvenience to
traveling public), and benefits, PBS&J recommends the installation of longitudinal
concrete texturing. This solution provides a desirable blend of cost effectiveness,
minimal disruption of traffic, and serviceability. Its desirability is also enhanced because
it requires minimal additional activities such as re-striping. While this solution is not
“permanent”, it meets the service needs while minimizing the future cost of pursuing
another option, such as an overlay. Other options considered would include some cost to
remove or re-mediate in order to install another surfacing in the future,

The concrete in the pavement of Beltline Road is simply not durable enough to withstand
almost 60,000 vpd without wearing. The longitudinal texturing will have to be carefully
specified to make sure that there is adequate depth to the grooves and adequate width
between the grooves. This will maximize the impact of skid resistance and will provide
the longest “life” of the grooves that is possible. But even with careful specification, and
with careful installation, there is a limit to how long this texturing will be effective. The
Town should incorporate into their life-cycle maintenance program additional
improvements in 5-7 years. None of the aliernatives offer any advantages in this regard.
The only way to prevent the need for periodic improvement is to re-build the pavement.
This was not included as an alternative because re-building the pavement would be-far- s=wnam - smes o
too costly and the process would be far too disrtiiptive to be worthwhile Addréssing the =z =g "
problem every 5-7 years is more économical and more practical. - oo R

There are some other needs that could be incorporated into this project. Itis
recommended that the longitudinal and transverse joinis be cleaned and re-sealed to
maintain the resistance fo water penetration into the subgrade if that has not been done in
recent years. It is also recomiended that the few pavement failures that currently exist
be repaired as part of this project, as well. The structural integrity of this pavement is
very good (if is surprising that there have been so few structural failures with this age’
gtreet and such high traffic volumes). Therefore, it is our conclusion that Beltline Road
will be very serviceable for a long period of time if the actions recommended in this
report are taken and an appropriate maintenance program is followed.



Attachment “A”
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PETROGRAPHIC ANALYSIS REPORT - JAN 0 3 2002

PROJECT: , REPORTED TO:
Pavement Concrete Evaluation PSI
4087 Shilling Way
Dallas, TX 75237
Attention: Mr., Robert Nance

Petrographic Lab No.: 807-J-16151 Date: December 20, 2001

BACKGROUND

This report presents the resulfs of petrographic analysis of three (3) concrete core
samples, submitted by Mr. Robert Nance of PSI’s Dallas, Texas Office. Reportediy, the
samples were retrieved from a concrete pavement that was constructed in 1982.
Identification of the samples along with their location is as follows:

Sample Identification Sample Location
- #l 395 ft. from Quorum Drive and Beltline Intersection
Far Left Lane, Eastbound = .. . - .. ) SR -
#2 - ".1-297 ft. East from-Beltway Drive andaBe]t]ma Readlnmswtmnw wmﬁéi
Far Left Lane, Westhound . 5 iiaiims s i o S PO EE T
#3 170 /. at Beltline Road and Motel 6 Entmnce T e B
Far Left Lane, Eastbound

It was reported that the concrete pavement started exhibiting deterioration in the form of
spalling and surface polishing in 1987, five years after its construction. The objective of
the analysis was to determine the general overall quality of concrete represented by the
analyzed samples, and determine the possible cause(s) of its deterioration.

SUMMARY OF FINDINGS
The findings of our petrographic analysis are summarized below:
1. The coarse aggregates in the analyzed samples were primarily composed of limestone
and dolomite. Whereas, the fine aggregates in the analyzed samples were primarily

composed of quartz, feldspar, limestone, and dolomite. The aggregates were
generally sound.

Professional Service industries, Jne, « 2830 Eskeldge Road, Sulle A » Falrfax, VA 22081 » Phone 703/698-8300 = Fax 703/695-1454
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2. The water-to-cement ratio (w/c) in the bulk portion of the analyzed samples was
estimated to be in the range of 0.47 to 0.52. However, patches of w/c as high as 0.60
were observed in all the analyzed samples.

3. Cementitious material was reasonably hydrated. Unhydrated cementitious particles
were estimated to be about 20% in the analyzed samples.

4. The air void system of Sample #1 and Sample #3 was adequate for resisting freezing
and thawing damage. However, Sample #2 did not have an adeqguate air void system
for resisting freezing and thawmg damage.

5. . Ettringite crystals were observed lining few air voids in Sample #2 and Sample #3.

- CONCLUSIONS

The gencral overall quality of the analyzed samples was rated as fair to poor, as
evidenced by their relatively high and non-uniform w/c ratio, which was estimated to be
as high as 0.60. Concrete with such w/c is prone to surface polishing.

Sample #2 did not have an adequate air void system for resisting freezing and thawing
damage. Cencrete represented by this aampie is ﬁuscepnble ta freeze thaw. damage‘

. - W S ¥
T e s 22e Eitnd

Ettringite cryssa!s were observed hnmg few air vcuds in Sa;np]e #2 and Sa,n;ple 43,
However, it is not believed that ettrmglte has caused any s:gmﬁcant damage in the
samples. The formation of ettringite in hardened concrete is initiated by a reaction
between external sulfate ions and calcium hydroxide of concrete, which produces
gypsum. This gypsum reacts with monosulfoaluminate in concrete, in the presence of
moisture, and produces “6-calcium aluminate trisulfate 32-hydrate” that is the chemical
name of etiringite. The formation of etiringite in hardened concrete is detrimental
because ettringite is expansive and hardened concrete cannot accommodate this
expansion.
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TEST PROCEDURES

Petrographic analysis

The petrographic analysis was performed in general accordance with ASTM (C856-95,
The analysis included examining a thick polished section using a stereo microscope and a
blue-dyed thin section using a polarized light microscope. Depth of carbonation was
determined using a 0.15% phenolphthalein solution. Water-to-cement ratio was estimated

based upon the appearance of a finely lapped sample surface, cement reaction to needle
scratching, absorptxen of a water drop, and examination of a thin section under a

polarized light microscope.
Air content festing

Air content testing was performed in general accordance with ASTM C457-90, Procedure
A~—Linear Traverse Method. A thick polished section cut from the concrete core was
examined using a stereo microscope at a magnification of 100x.

REMARKS

Unless further instructions are recelved by i}zat tlme the sampies.mll be”&scardeda;_ :«:; ‘;w =z

Respectfully Submitted,
Professional Service Industries, Inc.

Moo 5

Thomas H. Suthers, P.E.
Department Manager
Structural Investigation & Petrography
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PETROGRAPHIC ANALYSIS DATA SHEET
Petrographic Lab Report No.: 807-I-16151 #1

A. General Observations

1. Sample Dimensions: The sample was a 3 %-in. diameter concrete core, about 4 -in.
long. One polished section was examined under a stereo microscope, and one thin
section with blue epoxy impregnation was studied under a polarized light microscope.

2. Surface Conditions: Tined surface. .
3 Reinforcement: None observed.
4. General Conditions: The concrete sample sppeared to be in stable condition. No
segregation or cracking was observed. Agpgregates were well oriented and well
* distributed.
B. éggg;eg;zte
I Coarse : The coarse aggregates in the analyzed sample were primarily composed

of limestone and dolomite. They were mostly subrounded to
subangular. The maximum size of the aggregates was abeut l 'fz-m R
The aggregates were generai!y sound - : Sl

2. Fine The fine aggregates in the analyzed sa.mpie were pmanly cempnse&
of quariz, feldspar, limestone, and dolomite. They are mostly
subangular to angular, and generally sound.

C. Cementitious Paste

1. Paste Content: 30.1%.

2. Afr Content; 5.3% total; 3.9% entrained, 1.4% entrapped.
3. Depth of Carbonation: C Up to a depth of 1/8 in. from the surface.

4, Pozzolan Presence: None observed.

5. Paste/Aggregate Bonding: Moderate.

6. Pasie Color: Gray.

7. Paste Hardness: - Moderate.

8. Secondary Deposits: None observed

9,

Water-to-Cement Ratio (W/C): Average wic in the bulk portion of the analyzed
. sample was estimated to be in the range of 047 to
0.52. However, patches of w/c as high as 0.60 were
observed in the sample,
10, Paste Quality: The cement paste was generally sound; the
cementitions material was reasonably hydrated,
Unhydrated cementitious particles were estimated to
be about 20%%,
11 Microcracks: Microcracks were observed in the cement paste.
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PETROGRAPHIC ANALYSIS DATA SHEET
Petrographic Lab Report No.: 807-1-16151 #2

A. General Observations

1. Sample Dimensions: The sample was a 3 %-in, diameter concrete core, about 3 %-in.
long. -One polished section was examined under a stereo microscope, and one thin
section with blue epoxy impregnation was studied under a polarized light microscope,

2. Surface Conditions: Iregular,

3. Reinforcement: None observed.

4. General Conditions: The concrete sample appeared to be in stable condition. "Neo
segregation or cracking was observed. Aggrepates were well onented and well
distributed.

B, Apprepate
1. Coarse : The coarse aggregates in the analyzed sample were primarily cm:iposed

of limestone and dolomite. They were mostly subrounded to
subangular. The maximum size of the aggregates was about 1 %-in.
The aggreg;ates were generally soursl.

2. Fine: .. The fine agg,ragates in the ana}yzed sampie were ;:zmmanlyizomposaé 5z
T ' of quartz, feldspar,” limestone, and dolomite. . “They "dre mostly
subangular to angular, and genemlly sound,

C. Cementitious Paste

1. Paste Content: 2]1.8%.

2. Atr Content: 3.6% total; 2.7% entrained, 0.9% entrapped.

3 Depth of Carbonation: Up to a depth of 1/8 in. from the surface.

4. - Pozzolan Presence: None observed.

5. Paste/Aggregate Bonding: Moderate.

6. Paste Color: Gray,

7. Paste Hardness: Moderate, :

8. Secondary Deposits: Ettringite crystals were observed lining few air voids.

9. Water-to-Cement Ratio (W/C): Average w/¢c in the bulk portion of the analyzed
sample was estimated to be in the range of 0.47 to
0.52. However, patches of w/c as high as 0.60 were
observed in the sample,

10. Pagte Quality; The cement paste was pgenerally sound; the
cementitious material was reasonably hydrated,
Unhydrated cementitious particles were estimated to
be about 20%.

11, Microcracks: Microcracks were observed in the cement paste.
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PETROGRAPHIC ANALYSIS DATA SHEET
Petrographic Lab Report No.: 807-1-16151 ' . #3

A. General Observations

1. Sample Dimensions: The sample was a 3 %-in. diameter concrete core, about 4-in,
long. One polished section was examined under a stereo microscope, and one thin
section with blue epoxy impregnation was studied under a polarized light microscope.

2. Surface Con&itions: Tined surface.

3. Reinforcement: None observed,

4, General Conditions: The concrete sample appeared to be in stable condition. No
segregation or cracking wus observed. Aggrepates were well oriented and well
distributed.

%
B. Asgregate
1. {Coarse : The coarse aggregates in the analyzed sample were primarily composed

of limestone and dolomite. They were mostly subrounded to
subangular. The maximum size of the aggregates was about 1 %-in,
The aggregates were gener&ﬁy sound.

o 2 Fine: . - .- “The fine aggregates in the ana}yzed sample were pﬁmm‘ﬁy composed
‘ SR of “guartz, feldspar, ‘Timestone, and dolomite. ~ ‘They “are mostly
subangniar to angular, and generally sound.

C. Cementitious Paste

1. Paste Content: 24.9%.

2. Alr Content; 6.2% total; 5.4% entrained, 0.8% entrapped,

3. Depth of Carbonation: Up to a depth of 1/8 in. from the surface,

4, - Pozzolan Presence: Mone observed,

5. Paste/ Aggregate Bonding: . Moderate.

6. Paste Color: Gray.

7. Paste Hardness: - Moderate,

3. Secondary Deposits: Ettringite crystals were observed lining few air voids,

g, ‘Water-to-Cement Ratio (W/C): Average w/c in the bulk portion of the analyzed
sample was estimated to be in the range of 0.47 1o
0.52. However, patches of w/c as high as 0.60 were
observed in the sample.

10. Paste Queality: The cement paste was generally sound; the
cementitious material was reasonably hydrated,
Unhvydrated cementitious particles were estimated to
be about 20%. ,

i1 Microcracks: Microcracks were observed in the cement paste.
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AIR VOID SYSTEM ANALYSIS REPORT
PROJECT: REPORTED TO:
Pavement Concrete Evaluation PS1
- 4087 Shilling Way
Dallas, TX 75237
Attention: Mr. Robert Nance
~ Petrographic Lab No.: 807-1-16151 Date: December 20, 2001
Sample No.: #1
Sample Data:
Sample Description: Concrete Core
Sample Dimensions: 3 %-in. Diameter, 4 Y4-in. Long
Test Data: .. -.. } . A
Alr Vos(i Content (%) T o 83 E >
Entrained (%) o 39
Entrapped (%) 1.4
Air Voids/inch 6.21
Average Void Length (in.) 0.009
Specific Surface (in 2fin®) 464.1
Spacing Factor 0.010
Paste Content (%) 30.1
Magnification 100x
Traverse Length (in.) 90
Test Date ' December 17, 2001
Conformance; The air void system of the dnalyzed sample was adequate to resist fr&ezmg
and thawing damage.
Remarks:
1, The analysis was performed in general accordance with ASTM C-457, Procedure A—Linear
Traverse Method.

2. The test sample will be retained for 30 days from the date of this report. After 30 days, the
sample will be discarded unless other instructions are received.

v
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AIR VOID SYSTEM ANALYSIS REPORT
PROJECT: REPORTED TG*
Pavement Concrete Evaluation PSi
4087 Shilling Way
Dallas, TX 75237
Attention: Mr. Robert Nance
Petrographie Lab No.: 807-1-16151 Date: December 20, 2001
Sample No.: #2
Sample Data: |
Sample Description: Concrete Core
Sample Dimensions: 3 %-in. Diameter, 3 %-in. Long
Test Data:
Air Void Content (%) ) 36
- Entrained %0) ~o. 7 il 0 e e B Dl
Entripped (%) 23750 T e TCUL S I A S | .+ B EE T -
Air Voids/inch: - o e 436 .. .
Average Void Length (m ) 0.008
Specific Surface (in¥in’) 487.8
Spacing Factor 0.010
Paste Content (%) : 219
Magnification 100x
Traverse Length (m } 90
Test Date December 17, 2001

Conformance:  The air void system of the zﬁaiyzed sample was inadequate to resist freezing
and thawmg damage.

Remarks:
1. The analysis was performed in general accordance with ASTM C-457, Procedure AmLmear
Traverse Method,

2. The test sample will be retained for 30 days from the date of this report. After 30 days, the
sample will be discarded unless other instructions are received.



Pavement Concrete Evaluation
Petrographic Lab Report Ne.: 807-1-16151
December 20, 2001

Page 9 of 9
AIR VOID SYSTEM ANALYSIS REPORT

PROJECT: REPORTED TO:
Pavement Concrete Evaluatzen P8I

4087 Shilling Way

Dallas, TX 75237

Attention: Mr. Robert Nance
Petrographic Lab No.: 807-1-16151 Date: December 20, 2001
Sample No.: #3
Sample Data:

Sample Description: Concrete Core

Sample Dimensions:
Test Data:

Air Void Content (%}
Enn*amed (%) .. e
Emrappﬁd (%) - - " L

Air Voidsfinch - S

Average Void Length (m }

Specific Surface (in*/in’)

Spacing Factor

Paste Content (%0}

Magnification

Traverse Length (in.)

Test Date -

3 ¥%-in. Diameter, 4-in. Long

63 | o
e OB - 0 el o
. 6.91
0.009
445.7
0.009
249
160x
90
December 17, 2001

Conformance:  The air void system of the analyzed sample was adequate to resist freezing

and thawing damage.

Remarks:

1. The analysis was performed in general accordance with ASTM C-457, Procedure A——mear

Traverse Method.

2. The test sample will be retained for 30 days from the date of this report. After 30
days, the sample will be discarded unless other instructions are received.

23],



{—” Information
l‘.’iﬂ] To Build On

Engineering « Consuliing » Testing

TESTED FOR: PBS&J ‘ PROJECT: Pavement Concrete Evaluation
13800 Monfort Drive Beltline Rd. to Marsh Rd.
Suite 230 Addison, Texas

Addison, TX 75240

DATE: January 21, 2001 ' ‘REPORT NO: 341-10088-3

REPORT OF ACID SOLUBLE MATTER

SAMPLE LOCATION PERCENT LOSS
Core #1, 395 ft. from Quorum Drive and Beltline 94.8
Intersection, Far Left Lane, Eastbound :
Core #2, 297 fi. East from Beltline Drive and Beltline 94.3
Road Intersection, Far Left Lane, Westbound
Core #3, 170 {1, at Beltline Road and Motel 6 Entrance 952
Far Left Lane, Eastbound
_— BACKGROUNQ f,’

The client had requested that the percentage of fine material soluble in a sulfuric acid
solution be determined on the samples ol existing concrete collected on this project. The
client was aware of the limitations of the test method and that this may or may not be
possible depending on the composition of the coarse aggregate contained in the existing
concrete.

TEST PRODCEURE

A representative portion of the core sample was collected and immersed in a dilute
solution of sulfuric acid. After all signs of reaction had ceased the sample was removed
from this solution, washed and dried. The remaining material was crushed in a manner
that would not reduce the size of the remaining particles of aggregate. This remaining
.material was immersed in a solution of concentrated sulfuric acid until all signs of
reaction had ceased. The sample was washed, dried and crushed as previously reported
and re-immersed in a {resh solution of concentrated sulfuric acid. This process was
continued unti! any signs of a reaction with the acid was not observed upon immersion in
a fresh solution of sulluric acid, At this point the sample was removed from the acid,
washed, dried and percent loss by weight determined.

Professional Service Industdes, Inc. » 4087 Shilling Way » Dalias, TX 75237 » Phone 214/330-9211 » Fax 214/333-2853
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CONCLUSIONS

The client had requested that the percentage of fine material contained in samples of
existing concrete be determined and was aware that this may or may be possible to
determine depending on the solubility of the coarse aggregate contained in the samples.
The percentage of material dissolved by the sulfuric acid exceeds the quantity of fine
aggregate and cement that would be expected in concrete. At the end of the test
procedure no particles of large aggregate were visually observed and for these reasons we
believe that the large aggregate was composed of material that was also soluble in
sulfuric acid. Clearly the percent of acid soluble in the fine aggregate of these concrete
samples could not be determined given these factors and the percent loss reported above
should be interpreted as the percentage of total acid soluble material in the concrete.

]

Respectfully Submitted:
Professmnal Service Industries,lnc. B T T

District Manager
Construction Services

Prolesslonst Service Indusirias, Inc. « 4087 Shilling Way = Dalias, TX 75237 » Phone 214/230-9211 » Fax 214/333-2853
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Attachment "B"

Treatment Option Performance Service Life  Constructability Appearance Score Cost ($/sy)
Longitudinal Texturing 5 4 5 ' 5 19 $2.50
Hot Mix Asphalt Pavement 4 4 4 2 14 $6.00
Slurry Seal 2 2 5 2 11 $2.10
Microsurfacing 3 5" 5 2 13 $2.50
Seal Coat 1 1 " 5 1 8 $1.75
Thin Bonded Concrete Overlay 1 42::‘21’ i 1 5 11 NIA

Ratings are on a scale of 1 to 5 with 1 being the lowest or least auceptable andzs being the highest or most desireable. These scotes are highly subjective in natiwe.,
Performance rating includes weighting for issues affecting chances of a sumessﬂxl implementation and appropriateness for this project.
The appearance rating is applied based on previous indications that Adduson prefers concrete over hot mix appearances on their main thoroughfare.
Cost data represents average prices that include a wide range of conditions; pmject issues, and levels of compefiion. These are intended only for comparison
purposes, not to establish a project estimate. Specific project coﬁts may vary based on the issues listed above as well as contract requirements.
Cost for HMACP includes overiay, seal coat, and fabric freatment for exastmg cracks. Combination represents the minimum serviceability that
would be accaptable, given the project location, Based on Hot ¥ix,’ Tit{}OT Ty B, 1inch lift at $5040n = $2.75/sy plus seal $1.25, plus fabric $2.
Cost for Thin Bonded Concrete Overlay is not included. Data available waé m‘:lmmparable fo the project installation - high volume artenial with many
intersections and drive access points. ; g




Surface Texture

(an excerpt from the website of the American Concrete Pavement Association
http.//www.pavement.com/PavTech/Tech/Fundamentals/fundliexture.htmi)

© e s aophen § meRT 8§ Sy e g e e g g

Surface textures are usually made during construction by dragging
various materials or tools across the fresh concrete. This imparts a
continuous series of undulations, or grooves, In the surface before the
concrete hardens. The spacing, width and depth of the grooves affect
surface friction, skid resistance and tire/road noise. The purpose of a
surface texture is to reduce wet-weather accidents caused by skidding

and hydroplaning.

Over the past 40 years there have been several shifts in the most
commonly applied texture. For concrete streets and local roads, where
vehicle speeds are not great enough to cause hydroplaning, burlap-
drag or broom textures are typical. The most common texture on high-
speed road and highway pavements in North America remains
transverse tining. However, a shift is underway to longitudinal tining
which has been shown to produce excellent long-term skid resistance
and much lower tire/road noise qualities both in a vehicie and along
the roadway.

mechanical broom device that lightly drags
the stiff bristles across the surface. Produces
1.5-3 mm {1/16-1/8 in.) deep striations. Can
be oriented either longitudinal or transverse
j to centerline of roadway.,

zm Turf Drag Surface

Produces 1,5-3 mm (1/16-1/8 in.) deep
striations when using turf with 77,500
“ blades/m3 {xxxxx blades ft3}.


http://www.pavement.com/PavTech/Tech/Fundamentalsjfundtexture.html

l Burlap Drag Surface

| Produced by trailing moistened coarse buriap
from a device that allows contro!l of the time
and rate of texturing - usually a construction
bridge that spans the pavement. Produces
1.5-3 mm (1/16-1/8 in.) deep striations,

Transverse Tine

¥ Achieved by a mechanical device equipped
with a tining head {metal rake) that moves
lateraily across the width of the paving

x surface (@ hand tool is sufficient on smaller
areas.) Optimal dimensions are: random tine
spacing 10 to 40-mm {(1/2 to 1-1/2 in.) with
no more than 50% above 25 mm (1 in.), 3-6
g mm {1/8-1/4 in.} tine depth, and 3 mm (1/8
in.) tine width. Skewing, as shown, has been
found to reduce tire/road noise,

Longitudinal Tine

Achieved in similar manner as transverse

R tining, except that tines are pulled in a line

Bl paraliel to the pavement centerline, Optimal
8 dimensions are; 20-mm (3/4-in.) uniform tine

spacing, 3-6 mm (1/8-1/4 in.} tine depth, and

3 mm {(1/8 in.} tine width,

Exposed Aggregate

y Exposed Aggregate

§ A mostly European practice of applying a set
§ retarder to the new concrete surface, and
3 then washing away surface mortar to expose
durable chip-size aggregates. Requires
¥ uniformly applying chips to fresh surface and
§ mechanically abrading surface to wash away
o still-wet mortar.

Hardened Concrete Textures

P 5 oA Diamond Ground

} Longitudinal, corduroy-like surface made by

i equipment using diamond saw blades gang-
mounted on a cutting head. The cutting head
produces 164-197 grooves/meter (50-60

i grooves/foot) and can remove 3-20 mm (1/8-
3/4 in,) from the pavement surface.



Diamond Groove

Grooves sawed Into surface longitudinally for
highways, and transversely for airports. Made
by same equipment used for diamond
grinding, Typically, the grooves are 6 mm
(1/4 in.) deep, 3 mm (1/8 In.) wide and
spaced 20 mm {3/4 in.) apart, On airports,
grooves are 6 mm {(1/4 in.) deep, 6 mm (1/4
in.) wide and spaced 40 mm (1-1/2 in.} apart.

YREAT Abrated (Shot Blasted)

Etched surface produced by equipment that
hurls abrasive media within an enclosed
§ housing, The abrasive media impacts the
42 surface and removes a thin layer of mortar
= and aggregate. The depth of the removal is
heey controllable and the dust is vacuumed into a
" baghouse,




An employee-owned company

January 24, 2002

Mr. Steven Z. Chutchian
Assistant City Engineer
Town of Addison

16801 Westgrove Dr.

P.O. Box 9010

Addison, Texas 75001-3010

Dear Mr. Chutchian:

We are happy to submit the aftached report of our evaluation of the surface conditions of
Beltline Road. The report is submitted in “draft” form because we think there may be
form or other changes or additions that you may want us to include in the final report.
We have attached an excerpt about surface texturing from the website of the American
Concrete Association. Let us know if you think it would be helpfil to include this in the
report. We will also include photos of the existing conditions to illustrate appropriate
points,

We look forward to you reviewing the report and informing us of any changes that you
desire.

Sincerely,
7.
R g

Clarence Daugherty, P.E.
Director of Municipal Services

Enclosure

CDv/eo

K:\H150868.00Belthng draft :-24-02.doc

13800 Montfort Drive, Suite 230, Dallas, Texas 75240-4347 » Telephone: 872.387.0771  Fax. 972.387.9714 = www pbsj.com



Technical Pavement Analysis — Beltline Road
Town of Addison

The Town of Addison requested that PBS&J evaluate the pavement on Beltline Road
from Dallas Parkway (Dallas North Tollway) to Marsh Lane to determine the cause of
and solutions to the poor skid resistance of the pavement. This report provides some
background, the methodology of the evaluation, alternative solutions and PBS&J’s
recommendation for improving this dangerous condition.

Background

The section of roadway studied is a six-lane arterial that is one of the main thoronghfares
for the Town of Addison. The current pavement was constructed in 1980 and consists of
an 8-inch jointed reinforced concrete pavement; three lanes in each direction with both
interior and exterior protected turn bays at multiple locations, some of which have been
added since the original pavement was constructed. No original construction records or
materials records, other than the as-built plans, were available for review and analysis.
“Polishing” of the surface was evident as early as the mid-to-late *80s. Testing by use of
the TxDOT skid resistance trailer in 1989 mndicated a “too slick” finding. Transverse
grooving was performed at the Midway Road intersection for 200 feet in each direction.
The pavement surface was ground in 1996 to a depth of 1/4 to 1/2 inches (with 1/8 inches
between blades), the full length and width, to remove the polished surface. By 2000 the
surface had become polished again.

The current traffic volume is over 50,000 vehicles per day, which is an extremely high
volume of traffic for an urban arterial. Developed property adjacent to the roadway is
almost entirely commercial establishments. Obviously, traffic is heavy all day long, but
the peaks are during morning and evening rush hours as well as during the lunch hour.
During these peaks, traffic is typically stop-and-go with several cycles required to clear
intersection signals. Off-peak daytime hours exhibit moderate traffic velumes, usually
clearing intersections with each signal cycle. Bvening rush hour extends to
approximately 8 p.m. on weekdays due to the number of restaurants that are along the
project.

Pavement Condition Assessment

The existing pavement was evaluated both visually and physically. The visual inspection
indicates that the pavement is in generally good structural condition, with only a few
isolated locations exhibiting full depth failures that will need to be repaired. There are no
indications of faulting at the transverse joints. This indicator is affected by the grinding
application that was performed in 1996. Tt should be noted that no additional faulting has
been exhibited since that time. Reportedly, the grinding was performed to address
surface texture, not joint faulting. The current ride profile is very good to excellent.

PBS]



Longitudinal joints appear to be in good condition, as well. There were no locations
observed that had abnormal joint widths, This leads to the conclusion that tie-bars are
installed properly and in sufficient quantity to resist the lateral stresses. The visual
inspection did confirm that there was some differential wearing between the wheel paths
and the non-travel areas. This wearing is projected to continue and factors heavily into
the evaluation of corrective actions.

Since no original materials records were available for review and analysis, we requested
that three concrete core samples be taken and analyzed in an attempt to quantify the
physical charactenstics of the concrete. The sample retrieval and physical evaluation of
the pavement cores was performed by our laboratory sub-consultant, PSI, Inc. Core
samples were evaluated by petrographic analysis to determine: a likely range of
water/cement ratio, depth of carbonation, and air content - both entrained and entrapped.
Samples were also subjected to an acid insoluble analysis to predict the durability of the
composite materials used in the pavement. While the solubility results are not a direct
predictor of pavement performance, it does reveal that aggregate and paste quality will
contribute to continued surface polishing. Technical results from these tests and analysis
are included as Attachment “A”".

The critical results gleaned from the report are that the components of the concrete
(aggregate, sand, cement) are of satisfactory quality. However, the quality of the
composite combination is less than desirable. The water cement ratios of up to .60
explain the concrete’s wearing characteristics. The mortar paste is of marginal strength
to be able to resist short-term wear, and will probably not provide satisfactory long-term
durability or resistance to wear. This confirms the initial “polishing” observed and the
inability of the subsequent transverse sawed tining to provide the long-term skid
resistance desired.

Possible Solutions

There are several courses of action that may be implemented to improve the surface skid
resistance of the roadway. These options will be described, including the pros and cons
that must be considered 1n selecting the appropriate solution. None of the options should
be considered “permanent” solutions. The pavement surface will continue to wear and
polish, requiring additional actions at some point in the future. These approaches are
summarized in a tabular format in Atfachment “B”™ including a weighting matrix of
characteristics and approaches.

Sawed Surface Texture (Longitudinal or Transverse) — This procedure consists of
diamond saw blades mounted in a “gang” arrangernent with spacers between the blades
to provide the desirable groove separation. The blades are mounted on a heavy frame
self-propelled device that includes grade control averaging to minimize the effect of
deviations in surface elevations. The primary benefit of this approach is to provide gaps
for water to flow under pressure exerted by vehicle tires. A secondary benefit is to
increase the macro-texture of the pavement surface, thus improving resistance in dry and

PBSj



damp conditions. The effectiveness of this approach is heavily dependant on the depth,
width, and spacing of the sawed grooves. This solution would be limited to primary
travel lanes, due to the difficulty in installation in turn bays. Typically, tum bays are in
good condition relative to surface texture, and speeds in them are slower than the travel
lanes.

Transverse texture sawing has already been applied in limited areas at two intersections
on the project. Longitudinal texturing is an option that would provide the same benefits,
would be much faster and, therefore, more cost effective, to install. This solution was
utilized in Dallas on IH 635 between Skillman and Abrams Road to resolve similar
pavement issues.

Pros — Improved skid resistance; relatively inexpensive; installation can be done
at night regardless of temperature; leaves surface the same color already present;
mimmal re-work required on signal loops if loops are currently installed at least %
inch below the current surface; work in process at the end of each “day” leaves no
differences discernable to the traveling public.

Cons — Given the composite concrete water-cement ratio characteristic, the
realistic life expectancy would be 5 to 7 years; the slurry produced during sawing
may have to be picked up in a vacuum truck and disposed off-site.

Hot Mix Asphaltic Concrete Pavement Overlay — This solution is typically utilized to
provide additional structural pavement support as well as increased skid resistance. Lift
thickness 1s dependant on the nominal maximum size of the coarse aggregate.
Installations over Jointed (Reinforced or Plain) Concrete Pavement typically exhibit
reflective cracking at the joints within a year. The width of the reflected crack is
dependant on the amount of movement (expansion and contraction) of the concrete
sections. This is a direct function of the joint spacing in the concrete pavement. Steps
taken to mmimize reflective cracking include sawing and sealing mirror joints in the
overlay, using geotextile fabric applied over the joints prior to overlay, using a rubber
modified stress absorbing membrane (SAMI) applied to the full width of the roadway
under the overlay, or a rubber modified asphalt in a high void mix designed for the
application.

Pros — Improved skid resistance; easily accommodates irregular surfaces, both
vertically and horizontally; results in a uniform appearance of the finished
product; appropriate mix design will result in dramatically improved surface
macro- and micro-texture; in future maintenance cycles, it can be overlaid for
continued service.

Cons — Relatively expensive due to additional expense in treating reflective
cracking; requires a bonding application (seal coat, etc.) to promote adequate
adhesion; extensive sprinkler systenis on adjoining properties contribute water
onto the roadway, increasing threat of de-bonding; while the surface application is
rapid, the preparation steps required would take a substantial amount of time;



work in progress leaves both longitudinal and transverse joint elevation
differentials.

Polymer Modified Slurry Seal — This slurry seal is a 1/4 to 3/8-inch thick application of a
mixture of a very small aggregate suspended in a polymer modified emulsified asphalt.

Pros — Improved skid resistance; relatively inexpensive; resultant layer is
resistant to moisture; macro-texture results from aggregate “points™ that protrude
above the asphalt layer.

Cons - Durability is a concemn in this high volume application (typical application
is low volume residential streets, parking lots, etc.); although resistant to
moisture, it is not water proof.

Micro-surfacing ~ Similar to the PMSS, but uses cement as the mineral filler. It is
typically applied to rutted flexible pavements with an initial pass to fill ruts up to 1/4-inch
in depth, followed by a surface application that covers the full lane width. It also can be
applied to rigid pavements.

Pros - Improved skid resistance; relatively inexpensive; results in a finished
product that is more durable than PMSS, but less fiexible than a PMSS, which is
desirable on this project due to the high traffic volumes.

Cons — More rigid than PMSS, allowing reflective cracking of joints; subject to
de-bonding at the end of its useful life - this results from the intrusion of moisture
over time into the interlayer between the existing concrete pavement and the
micro-surfacing.

Seal Coat — An application of liquid asphalt, either hot AC or emulsion, with a layer of
aggregate spread over the top and seated by rolling. Serves to waterproof underlying
pavement layers from water intrusion from the surface as well as to enhance the bonding
of HMACP overlays.

Pros — Improved skid resistance; the least expensive of the alternatives.
Cons — Durability is not good in this high traffic application; does not result in
good appearance; there will be some loose aggregate; aggregate is unstable under

heavy traffic and turning movements.

Thin-bonded Concrete Overlay — Application of approximately 27 of concrete over the
existing concrete pavement structure.

Pros — Improved skid resistance; results in renewed concrete surface appearance.

Cons ~ Expensive; requires extensive surface preparation; environmental
requirements at time of placement are extremely sensitive (humidity, air



temperature, wind, surface cleanliness); requires lane closures for surface
preparation, installation, and curing; extended time for installation; low
probability of a quality installation.

Recommendations

Based on a review of the test data, field observations, costs (including inconvenience to
traveling public), and benefits, PBS&J recommends the installation of longitudinal
concrete texturing. This solution provides a desirable blend of cost effectiveness,
minimal disruption of traffic, and serviceability. Its desirability is also enhanced because
it requires minimal additional activities such as re-striping. While this solution is not
“permanent”, it meets the service needs while minimizing the future cost of pursuing
another option, such as an overlay. Other options considered would include some cost to
remove or re-mediate in order to install another surfacing in the future.

The concrete in the pavement of Beltline Road is simply not durable encugh to withstand
almost 60,000 vpd without wearing. The longitudinal texturing will have to be carefully
specified to make sure that there is adequate depth to the grooves and adequate width
between the grooves. This will maximize the impact of skid resistance and will provide
the longest “life” of the grooves that is possible. But even with careful specification, and
with carefitl installation, there is a limit to how long this texturing will be effective. The
Town should incorporate mto their life-cycle maintenance program additional
improvements in 5-7 vears. None of the alternatives offer any advantages in this regard.
The only way to prevent the need for pertodic improvement is fo re-build the pavement.
This was not included as an alternative because re-building the pavement would be far
too costly and the process would be far too disruptive to be worthwhile. Addressing the
problem every 5-7 years is more economical and more practical.

There are some other needs that could be incorporated into this project. Itis
recommended that the longitudinal and transverse joints be cleaned and re-sealed to
maintain the resistance to water penetration into the subgrade if that has not been done in
recent years. Tt is also recommended that the few pavement failures that currently exist
be repaired as part of this project, as well. The structural integrity of this pavement is
very good (it is surprising that there have been so few structural failures with this age
street and such high traffic volumes). Therefore, it is our conclusion that Beltline Road
will be very serviceable for a long period of time if the actions recommended in this
report are taken and an appropriate maintenance program is followed.

PBS]
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PETROGRAPHIC ANALYSIS REPORT At 3 2062

PROJECT: REPORTED TO:
Pavement Concrete Evaluation PSI

4087 Shilling Way

Dallas, TX 75237

Attention: Mr. Robert Nance

Petregraphic Lab No.: 807-1-16151 Date: December 20, 2001

BACKGROUND

This report presents the results of petrographic analysis of three (3) concrete core
samples, submitied by Mr. Robert Nance of PSI's Dallas, Texas Office. Reparte&y, the
samples were retrieved from a concrete pavement that was constructed in 1982,
Identification of the samples along with their location is as follows:

Sample Identification Sample Location
#1 395 fi. from Quornm Drive and Beliline Intersection
Far Left Lane, Eastbound
#2 297 fi. East from Beltway Drive and Beltline Road Intersection
Far Left Lane, Westbound
#3 170 ft. at Beltline Road and Mote! 6 Entrance
Far Left Lane, Eastbound

It was reported that the concrete pavement started exhibiting deterioration in the form of
gpalling and surface polishing in 1987, five years after its construction. The objective of
the analysis was to determine the general overall quality of concrete represented by the
analyzed samples, and determine the possible cause(s) of its deterioration.

SUMMARY OF FINDINGS
The findings of our petrographic analysis are summarized below:
1. The coarse aggregates in the analyzed samples were primarily composed of limestone
and dolomite. Whereas, the fine aggregates in the analyzed samples were primarily

composed of quartz, feldspar, limestone, and dolomite. The aggregates were
generally sound.

Professional Service Indusiries, Inc. » 2830 Eskiidge Road, Suite A « Fairfax, VA 22031 » Phone 703/888-9300 » Fax 700/698-1454
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2. The water-to-cement ratio (w/c) in the bulk portion of the analyzed samples was
estimated to be in the range of 0.47 to 0.52. However, patches of w/c as high as 0.60
were observed in all the analyzed samples.

3. Cementitious material was reasonably hydrated. Unhydrated cementitious particles
were estimated to be about 20% in the analyzed samples.

4. The air void system of Sample #1 and Sample #3 was adequate for resisting freezing
and thawing damage. However, Sample #2 did not have an adequate air void system
for resisting freezing and thawing damage.

5. Eitringite crystals were observed lining few air voids in Sample #2 and Sample #3.

- CONCLUSIONS

The general overall quality of the analyzed samples was rated as fair to poor, as
evidenced by their relatively high and non-uniform w/c ratio, which was estimated to be
as high as 0.60. Concrete with such w/c is prone to surface polishing.

Sample #2 did not have an adequate air void system for resisting freezing and thawing
damage. Concrete represented by this sample is susceptible to freeze-thaw damage.

Ettringite crystals were observed lining few air voids in Sample #2 and Sample #3.
However, it is not believed that eftringite has caused any significant damage in the
samples., The formation of ettringite in hardened concrete is initiated by a reaction
between external sulfate ions and calcium hydroxide of concrete, which produces
gypsum. This gypsum reacts with monosulfoaluminate in concrete, in the presence of
moisture, and produces “6-calcium aluminate trisulfate 32-hydrate” that is the chemical
name of ettringite, The formation of ettringite in hardened concrete is detrimental
because ettringite is expansive and hardened concrete cannot accommodate this
expansion.

P==2



Pavement Concrete Evaluation
Petrographic Lab Report No.: 807-1-16151
December 20, 2001

Page 3 of 9

TEST PROCEDURES

Petrographic analysis

The petrographic analysis was performed in general accordance with ASTM (C856-93,
The analysis included examining a thick polished section using a stereo microscope and a
blue-dyed thin section using a polarized light microscope. Depth of carbonation was
determined using a 0.1 5% phenolphthalein solution. Water-to-cement ratio was estimated
based upon the appearance of a finely lapped sample sirface, cement reaction to needle
scratching, absorption of a water drop, and examination of a thin section under a
polarized light microscope.

Air content testing

Adr content testing was performed in general accordance with ASTM C457-90, Procedure
A~ inear Traverse Method. A thick polished section cut from the concrete core was
examined using a stereo microscape at a magnification of 100x.

REMARKS

The test sample will be retained for a period of 30 days from the date of this report.
Unless further instructions are received by that tirne, the samples will be discarded.

Respectfully Submitted,
Professional Service Industries, Inc.

Mo 5

Thomas H. Suthers, P.E.
Department Manager
Structural Investigation & Petrography

254
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PETROGRAPHIC ANALYSIS DATA SHEET

Petrographic Lab Report No.: §07.1-16151

A. General Observations

B. Apgregate

1.

1.

#1

Sample Dimensions: The sample was a 3 %-in. diameter concrete core, abont 4 V4-in.
long. One polished section was examined vnder a stereo microscope, and one thin
section with blue epoxy impregnation was studied under a polarized light microscope.

Surface Conditions: Tined surface.

Reinforcement: None observed.

General Conditions: The concrete sample appeared to be in stable condition. No
segregation or cracking was observed. Aggregates were well oriented and well

distributed.

Coarse : The course aggregates In the analyzed sample were primarily composed
of limestone and dolomite. They were mostly subrounded to
subangular, The maximuom size of the agpregates was about 1 '%-in.
The aggregates were generally sound.

Fine: The fine aggrepates in the analyzed sample were primarily composed

of quartz, feldspar, limesione, and dolomite. They are mostly
subangular to angular, and generally sound.

€. Cementitious Paste

S,

"

W03 O L R Wt

10.

11.

Paste Content:

Air Content:

Depth of Carbonation:
Pozzolan Presence:
Paste/Aggregate Bonding:
Paste Color:

Paste Hardness:
Secondary Peposits:

Water-to-Cement Ratio (W/C):

Paste Quality:

Microcracks:

30.1%.

5.3% toizl; 3.9% entrained, 1.4% entrapped.

Up to a depth of 1/8 in. from the surface,

None observed.

Moderate.

Gray.

Moderate.

None observed

Average w/c in the bulk portion of the analyzed
sample was estimated to be in the range of 047 to
0.52, However, patches of w/c as high as 0.60 were
observed in the sample.

The cement paste was generally sound; the
cementitions material was reasonably hydrated.
Unhydrated cementitious particles were estimated to
be about 20%.

Micrecracks were observed in the cement paste.
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PETROGRAPHIC ANALYSIS DATA SHEET

Fetrographic Lab Report No.: 807-1-16151

A. General Observations

1.

B. Agpregate
1.

#2

Sample Dimensions: The sample was a 3 %-in. diameter concrete core, about 3 %-in.
long. One polished section was examined under a stereo microscope, and one thin
section with blue epoxy impregnation was studied under a polarized light microscope,

Surface Conditions: Trregular,

Reinforcement: None observed.

(General Conditions: The concrete sample appeared o be in stable condition. No
segregation or cracking was observed. Aggregates were well oriented and well

distributed. :

Coarse : The coarse aggregates in the analyzed sample were primarily composed
of limestone and dolomite. They were mostly subrounded to
subangular. The maximum size of the aggregates was about 1 Ya-in.
The aggregates were generally sound,

Fine: The fine aggregates in the analyzed sample were primarily composed

of quartz, feldspar, limestone, and dolomite. They are mostly
subangular to angular, and generally sound.

C. Cementitious Paste

R S N

10,

Il

[Bsi]

Paste Content:

Air Content:

Depth of Carbonation:
Pozzolan Presence;
Paste/Aggregate Bonding:
Paste Color:

Paste Hardness:
Secondary Dreposits:

Water-to«Cement Ratio (W/C):

Faste Quality:

Microcracks:

21.9%.

3.6% total; 2.7% enfrained, 0.9% entrapped.

Up to a depth of 1/8 in. from the surface.

None observed.

Moderate.

Gray.

Moderate,

Ettringite crystals were observed lining few air voids.
Average wic in the bulk portion of the analyzed
sample was estimated to be in the range of 047 o
0.52. However, patches of w/e as high as 0.60 were
observed in the sample.

The cement paste was generally sound; the
cementitious material was reasonably hydrated.
Unhydrated cementitions particles were estimated to
be abount 20%.

Microcracks were observed in the cement paste.
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PETROGRAPHIC ANALYSIS DATA SHEET
Petrographic Lab Report No.: 807-1-16151 #3

A. General Observations

1. Sample Dimensions: The sample was a 3 %-in. diameter concrete core, about 4-in.
long. One polished section was examined under & stereo microscope, and one thin
section with blue epoxy impregnation was studied under a polarized light microscope.

2. Surface Conditions: Tined surface,

3 Reinforcement: None observed.

4, General Conditions: The concrete sample appeared to be in stable condition. No
segregation or cracking was observed. Aggregates were well oriented and well
distributed.

B. Apgrepate
L. Coarse : The coarse aggregates in the analyzed sample were primarily composed
of limestone and dolomite. They were mostly subrounded to
subangular. The maximum size of the apgregates was about | %-in.
The apgrepates were generally sound.
2. Fine: The fine aggregates in the analyzed sample were primarily composed

C. Cementitious Paste

ic. Paste Quality:

il. Microcracks:

of quartz, feldspar, Limestone, and dolomite. They are mostly
subangnlar to angular, and generally sound.

1. Paste Content; 24.9%.

2 Ajr Content: 6,2% total; 5.4% entrained, 0.8% entrapped.

3 Depth of Carbonation: Up to a depth of 1/8 in. from the surface.

4, Pozzolan Presence: None observed.

5. Paste/Aggregate Bonding: . Moderate,

6, Paste Color: Gray.

7. Paste Hardness: Moderate.

g Secondary Deposits: Ettringite crystals were observed lining few air voids.
g, Water-to-Cement Ratio (W/C): Average w/c in the bulk portion of the analyzed

sample was estimated to be in the range of 0.47 0
0.52. However, patches of w/c as high as 0.60 were
observed in the sample.

The cement paste was generally sound; the
cementitious  material was  reasonably hydrated.
Unhydrated cementitious particles were estimated to
be about 20%. ‘

Microcracks were observed in the cement paste.
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AIR VOID SYSTEM ANALYSIS REPORT
PROJECT: REPORTED TO:
Pavement Concrete Evaluation PSI
4087 Shilling Way
Dallas, TX 75237
Attention: Mr. Robert Nance
Petrographic Lab No.: 807-1-16151 Date: December 20, 2001
Sample No.: #1
Sample Data:
Sample Description: Conecrete Core
Sample Dimensions: 3 ¥-~in. Diameter, 4 Y%-in. Long
Test Data:
Alir Void Content (%) 583
Entrained (%) 3.9
Entrapped (%) 1.4
Air Voids/inch 6.21
Average Void Length (in) 0.009
Specific Surface {(in*/in*) 464.1
Spacing Factor 0.010
Paste Content (%) 30.1
Magnification 100x
Traverse Length (in.) 90
Test Date December 17, 2001
Conformance:  The air void system of the analyzed sample was adequate to resist freezing
and thawing damage.
Remarks:
1. The analysis was performed in general accordance with ASTM C-457, Procedure A--Linear
Traverse Method.

2. 'The test sample will be retained for 30 days from the date of this report. After 30 days, the
sample will be discarded unless other instructions are received.
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AIR VOID SYSTEM ANALYSIS REPORT
PROJECT: REPORTED TO:
Pavement Concrete Evaluation PSI
4087 Shilling Way
Dallas, TX 75237
Attention: Mr. Robert Nance
Petrographic Lab No.: 807-1-16151 Date: December 20, 2001
Sample No.: #2
Sample Data:
Sample Description: Concrete Core
Sample Dimensions: 3 %-in. Diameter, 3 %-in. Long
Test Data:

Air Void Content (%) 3.6
Entrained (%) 2.7
Entrapped (%) 0.9

Air Voids/inch 4.36

Average Void Length (in.) 0.008

Specific Surface (in*/in’) 487.8

Spacing Factor 0.010

Paste Content (%) 21.9

Magnification 100x

Traverse Length (in.) 90

Test Date December 17, 2001

Conformance: The air void system of the analyzed sample was inadequate to resist freezing
and thawing damage.

Remarks:
1. The analysis was performed in general accordance with ASTM C-457, Procedure A—Linear
Traverse Method.

2. The test sample will be retained for 30 days from the date of this report. After 30 days, the
sample will be discarded unless other instructions are received.
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AIR VOID SYSTEM ANALYSIS REPORT
PROJECT: REPORTED TO:
Pavement Concrete Evaluation PS1
4087 Shilling Way
Dallas, TX 75237
Attention: Mr. Robert Nance
Petrographic Lab No.: 807-1-16151 Date: December 20, 2001
Sample No.: : #3
Sample Data:
Sample Description: Concrete Core
Sample Dimengions: 3 %-in. Diameter, 4-in. Long
Test Data:

Air Void Content (%) 6.2
Entrained (%) 54
Entrapped (%) 0.8

Air Voids/inch 6.91

Average Void Length (in.) 0.009

Specific Surface (in%in’) 445.7

Spaging Factor 0.009

Paste Content (%) 24.9

Magnification 100x

Traverse Length (in.) S0

Test Date December 17, 2001

Conformance:  The air void systern of the analyzed sample was adequate to resist freezing
and thawing damage,

Remarks:
1. The analysis was performed in general accordance with ASTM C-457, Procedure A—Linear
Traverse Method.

2. The test sample will be retained for 30 days from the date of this report. After 30
days, the sample will be discarded unless other instructions are received.
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TESTED FOR; PBS&J PROJECT: Pavement Concrete Evaluation
13800 Monfort Drive Beltline Rd. to Marsh Rd.
Suite 230 Addison, Texas

Addison, TX 75240

DATE: January 21, 2001 ‘REPORT NO: 341-10088-3

REPORT OF ACID SOLUBLE MATTER

SAMPLE LLOCATION PERCENT LOSS
Core #1, 395 ft. from Quorum Drive and Beltline 94.8
Intersection, Far Left Lane, Eastbound
Core #2, 297 fi. East from Belthine Drive and Beltline 94.3
Road Intersection, Far Left Lane, Westbound
Core #3, 170 ft. at Beltline Road and Motel 6 Entrance 952
Far Left Lane, Eastbound
BACKGROUND

The client had requested that the percentage of fine material soluble in a sulfuric acid
solution be determined on the samples of existing concrete collected on this project. The
client was aware of the limitations of the test method and that this may or may not be
possible depending on the composition of the coarse aggregate contained in the existing
concrete.,

TEST PRODCEURE

A representative portion of the core sample was collected and immersed in a dilute
solution of sulfuric acid. After all signs of reaction had ceased the sample was removed
from this solution, washed and dried. Thé remaining material was crushed in 2 manner
that would not reduce the size of the remaining particles of agpregate. This remaining
material was immersed in a solution of concentrated sulfuric acid until all signs of
reaction had ceased. The sample was washed, dried and crushed as previously reported
and re-immersed in a fresh solution of concentrated sulfuric acid. This process was
continued until any signs of a reaction with the acid was not observed upon immersion in
a fresh solution of sulfuric acid. At this point the sample was removed from the acid,
washed, dried and percent loss by weight determined.

Protesslonal Service Industris, Ine, » 4087 Shilling Way » Dallas, TX 75237 = Phons 214/330-8211 » Fax 214/333-2852
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CONCLUSIONS

The client had requested that the percentage of fine material contained in samples of
existing concrete be determined and was aware that this may or may be possible to
determine depending on the solubility of the coarse aggregate contained in the samples.
The percentage of material dissolved by the sulfuric acid exceeds the quantity of fine
aggregate and cement that would be expected in concrete. At the end of the test
procedure no particles of large aggregate were visually observed and for these reasons we
believe that the large aggregate was composed of material that was also soluble in
sulfuric acid. Clearly the percent of acid soluble in the fine aggregate of these concrete
samples could not be determined given these factors and the percent loss reported above
should be interpreted as the percentage of total acid soluble material in the concrete.

Respectfully Submitted:
Professional Service Industries, Tne.

District Manager
Construction Services

Professional Service Indusiries, inc. « 4087 Shilfing Way » Dallas, TX 75237 » Phone 214/330-8211 = Fax 214/333-2853
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Surface Texture

{an excerpt from the website of the American Concrete Pavement Association
htip://www.pavement.com/PavTech/Tech/Fundamentals/fundtexture htmi}

AT T 7 e e o ¢ s 7~ ¢ e s e

Surface textures are usually made during construction by dragging
various materials or tools across the fresh concrete. This imparts a
continuous series of undulations, or grooves, in the surface before the
concrete hardens. The spacing, width and depth of the grooves affect
surface friction, skid resistance and tire/road noise. The purpose of a
surface texture is to reduce wet-weather accidents caused by skidding
and hydroplaning.

Qver the past 40 years there have been several shifts in the most
commonly applied texture. For concrete streets and local roads, where
vehicle speeds are not great enough to cause hydroplaning, burlap-
drag or broom textures are typical. The most common texture on high-
speed road and highway pavements in North America remains
transverse fining. However, 2 shift Is underway {o longitudinal tining
which has been shown {0 produce excellent long-term skid resistance
and much lower tire/road noise qualities both in a vehicle and along
the roadway.

Drag Textures

8 Broomed Surface

g Obtained using either a hand broom or

j mechanical broom device that lightly drags

S the stiff bristies across the surface. Produces
8 1.5-3 mm {1/16-1/8 in.) deep striations. Can

N be oriented either longitudinal or transverse

I io centerline of rcadway.

gz Turf Drag Surface

j Produced by trailing an inverted section of

% artificlal turf from a device that allows contro!
of the time and rate of texturing - usually a

¥ construction bridge that spans the pavement.
R Produces 1.5-3 mm (1/16-1/8 in.) deep

A striations when using turf with 77,500

“® blades/m3 (xxxxx blades ft3).


http://www.pavement.com/PavTech/Tech/Fundamentals/fundtexture.html

Burlap Drag Surface

B Froduced by trailing moistened coarse burlap
| from a device that allows control of the time
and rate of texturing - usually a construction
bridge that spans the pavement. Produces
1.5-3 mm {1/16-1/8 in.) deep striations.

Transverse Tine

Achieved by a mechanical device equipped

} with a tining head (metal rake) that moves

| laterally across the width of the paving

B surface {a hand tool is sufficient on smaller

l areas.) Qptimal dimensicns are: random line
¥ spacing 10 to 40-mm (1/2 to 1-1/2 in.) with
§ no more than 50% above 25 mm {1 in.), 3-6
g mm {1/8-1/4 in.) tine depth, and 3 mm {(1/8
in.) tine width. Skewing, as shown, has been
found to reduce tire/road noise.

Longitudinal Tine

il Achieved in similar manner as transverse

R tining, except that tines are pulled in a line
e parallel to the pavement centerline. Optimal

¥ dimensions are: 20-mm (3/4-in.) uniform tine
o spacing, 3-6 mm (1/8-1/4 in.) tine depth, and
f 2 mm (1/8 in.} tine width.

Exposed Aggregate
g Exposed Aggregate

g A mostly European practice of applying a set
B retarder to the new concrete surface, and

R then washing away surface mortar to expose
B durable chip-size aggregates. Requires

¥ uniformly applylng chips to fresh surface and
E mechanically abrading surface to wash away
still-wet mortar.

Hardened Concrete Textures

Diamond Ground

B |ongitudinal, corduroy-like surface made by
B equipment using diamond saw blades gang-

& rmounted on a cutting head. The cutting head
N produces 164-197 grooves/meter (50-60

® grooves/foot) and can remove 3-20 mm (1/8-
3/4 in.) from the pavemnent surface,




Diamond Groove

Grooves sawed into surface longitudinally for
highways, and transversely for airports. Made
by same equipment used for diamond
grinding. Typically, the grooves are 6 mm

f {1/4 in.) deep, 3 mm (1/8 in.) wide and
spaced 20 mm (3/4 in.) apart. On airports,

§ grooves are 6 mm (1/4 in.) deep, 6 mm (1/4
in.) wide and spaced 40 mm {1-1/2 in.) apart.

mz Abrated (Shot Blasted)

Etched surface produced by equipment that
hurls abrasive media within an enclosed
housing. The abrasive media impacts the
3% surface and removes a thin layer of mortar

g and aggregate. The depth of the removal is
@ controflable and the dust is vacuumed into a
* baghouse.
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An employee-owned company

October 10, 2001

Mr. Steven Z. Chutchian
Assistant City Engineer
Town of Addison

16801 Westgrove Dr.

P.O. Box 9010

Addison, Texas 75001-9010

Dear Mr. Chutchian:

FBS&] is very pleased 1o be able to provide the Town of Addison with this proposal
concerning a study of the surface conditions of Beltline Road. We appreciate the fact that
Addison has recognized PBS&J as a company that has the resources to assist the Town in
this way.

Explanations of the proposed scope, fee and time of completion are included in the
appropriate sections of this proposal. We propose that Clarence Daugherty, P.E., be the
Project Manager and that Doug Dillon, P.E., Manager of our Construction Services
Division, perform the technical analysis and develop the report. Resumes of these
professionals are attached to this proposal.

Our proposed approach utilizes all the historical information that is available regarding
Beltline Road. Specifically, it appears that the testing performed in the past should
provide us with the information needed, and we do not propose o do additional material
testing. Therefore, our fee includes review and use of previous testing information only,
I, after review of the previous testing information (at the beginning of the project), we
and the Town conclude that additional tests are warranted, then this can be done by the
Town, either directly or through PBS&J.

Thank you for your confidence in PBS&J. We look forward to discussing the project
with you further after your review of this proposal. We are available to start the study at
your convenience,

Sincerely,

(Zapee kg™

Clarence Daugherty, P.E.
Director of Municipal Services

13800 Mentfort Drive, Suite 230, Dallas, Texas 75240-4347 # Telephone: 972.387.0771  Fax: 972.387.9714 * www.pbsi.com


http:www.pbsj.com

: -SURFACE CONDITION STUDY
BELTLINE ROAD FROM DALLAS PARKWAY TO MARSH LANE
ADDISON, TEXAS

SCOPE OF SERVICES

PBS&J proposes to perform a study of the surface conditions of Beltline Road
from Dallas Parkway to Marsh Lane. Itis PBS&J's understanding that the
surface of Beltline became slick or “polished” many years ago and that several
attempts have been made to solve the problem. The purpose of this study will be
to identify a definitive method to overcome the surface problems of this
pavement. This would be done by providing o the Town the resulis of the
analyses of several altemative strategies so that the Town can decide the
strategy that best fits the Town.

it is proposed that PBS&J perform the following tasks:

- Gather detailed information about the history of the pavement: accidents,
studies and material tests, potential contributing factors, previous
improvements, elc.

- Make field observations

- ldentify potential improvement strategies to restore desired skid resistance
properties :

- Determine what each strategy accomplishes, or fails fo accomplish, and
the characteristics of each strategy that may make a difference to the
Town's final decision

- Estimate the construction and life cycle cost of each strategy

- Develop a matrix that indicates a rating for each strategy in the areas of
pavement surface performance, service life, cost effectiveness,
constructability and communify acceptability

- Present the resulting report to the Town in draft form and then in final form
after review and discussion with the Town staff

It is proposed that the Town

- - make available all information pertinent to the analysis of the pavement

- review partial study information submitted by consultant as needed and
provide consultant appropriate direction

- review draft report and provide feedback in a timely manner {o facilitate
completion of the final report



COMPENSATION

PBS&J proposes to prepare this study for a fixed fee of $8500. This fee includes
all labor and expenses, but does not include any laboratory testing. Any testing

that is required can either be contracted by the Town direcily or by PBS&J as an

additional fee.

TIME OF COMPLETION

PBS&J proposes to perform the work and submit a draft report within 20 working
days. Converting this time to calendar days will depend on the date of the notice
to proceed, whether or not any holidays fall within the project time and any time
required by the Town to gather information needed by PBS&J. A Final Report
will be completed one week after PBS&J receives comments regarding the draft
report.

PBS]



Clarence Travis Daugherty, P.E.
Senior Program Manager
FBS&.t

Education Mr. Daugherty has 30 years of public works experience with cities and counties
M.E,, Public Works Administration,  in Texas. He now directs PBS&J’s services for municipalities in the greater
Texas A&M University, 1970 Dallas area. PBS&J’s projects in the Dallas area consist of a wide range of types

B.S,, Civil Engineering, Texas and sizes of projects. The size of projects varies from a large water line

A&M University, 1969 replacement project for the City of Dallas to small street, drainage, water and

. . sewer projects in the surrounding cities and counties. PBS&J (specifically Mr.
Registrations Daugherty) serves as the City Engineer for the City of Kaufman.
Professicnal Engineer

Texas Mr Daugherty was Assistant Director of Public Works for the City of San

. Antonio from 1995 to 1998, providing a wide spectrum of city services. Priorto
Profgsgionai Affihatit?ns San Antonio, he was Director of Public Works in Collin County and the City of
Association of County Engineers, ; h . . , /
T, President, 1993 Plano, Assistant City Manager in the City of DeSoto as well as a capital project
3 manager/engineer for the City of Dallas and a design engineer-in-training with

American Public Works .
gssocialiie:f( AE{V A), Texas the City of Bryan. His primary responsibilities throughout his career have been
Chapter ' managing capital projects, growth management and the general business

- President, 1985 management of the operations of the city or county. All of the cities and the
- Chapter Service Award, 1986  county in which Mr. Daugherty was employed were high growth areas that
- One of top three Leaders of required attention to planning, management of new development, construction of

the Year, 1981 new infrastructure, rehabilitation of old infrastructure and careful management of

American Pablic Works operations to respond to growth. His experience results in a keen sensitivity to
Association (APWA), North planning, an appreciation for the need for projects to be managed well and the
Central Texas Branch recognition of the maintenance needs in the design of new prajects.

- Leader of the Year, 1978
As Assistant Director of Public Works for the City of San Antonio, Mr.
Daugherty was directly responsible for Capital Programs Management, Drainage
Engineering, Streets and Drainage Maintenance, Building Maintenance and
Downtown Parking. In addition he was "second in command® to the Director
over the entire department which also included Solid Waste Management,
Environmental Services and Streets and Traffic Enginecring. One of Mr.
Daugherty's accomplishments was the re-structuring of the Capital Programs
Division. His insight from many years of project management experience
guided the development of teams of project managers, engineers, public
information specialists and technicians to properly manage $30-540 million in
streets and drainage projects annuafly, The re-organization and direction by Mr.
Daugherty has resulted in the close attention to project schedules, budgets,
design issnes and conflict resolution necessary to initiate and complete the
projects on time and within budget. Mr. Daugherty also directly managed
projects that were sensitive due to public interest and environmental concemns.
Examples of such projects are Woodlawn/Lake Streets reconsfruction -
$2,400,000 (environment concerns about storm water discharge into municipal
lake) and the propesal and ultimate adoption of increased street standards for
new developments. Mr. Daugherty also personally coordinated the various
aspects of the NPDES Storm Water Phase [ permit program, including the
regulatory, engineering, operations, mainfenance and budgetary aspects.

As Director of Public Works for Collin County, Mr. Daugherty was responsible
for planning, subdivision regulations, the capital improvements program, road
maintenance, the Open Space Program, building facilities management, the Fire
Marshal’s Office and building inspections. Under his direction the County's
first transportation and bridge bond program was developad and implementad
and the only rural building inspection program in the State was established. The
$55 million transportation and bridge bond program was a combination of

PBS]



Clarence Travis Daugherty, P.E.
Senior Program Manager

‘County-administered projects and coordinated efforts with the Texas Department
of Trangportation and the Cities within the County. A high level of project
management and coordination was required for the successful implementation of
the bond program. Mr. Daugherty led a task force made up of the cities,
counties, TxDXOT and the property owners along 8.H. 121 for four years to
coordinate the planning and development of 8.H. 121 from a two-lane rural
highway through staged improvements that will ultimately be a freeway section,

All aspects of the development of a new justice center* for Collin County was
implemented under Mr. Daugherty’s direction. The project included site .
alternative analysis and selection, development of a master plan, installation of
utilities, design and construction of access streets and the design and
congtruction of the first phase of the buildings, a $32 million adult detention
facility., Mr. Daugherty’s guidance inchuded aligning the thoroughfare to
maximize the preservation of the large trees on the site and optimization of the
terrain and vegetation on the entire site.

Mr. Daugherty was responsible for the County Open Space Program approved
by the Collin County voters. An Open Space Plan was developed as well as an
award-winning public information video. Implementation included the
acquisition and development of a rare virgin blackland prairie, the construction
of an equestrian trail in the Corps of Engineers easement adjacent to Lake Lavon
and the participation with cities in acquisition of open space and green belts.

When Mr. Daugherty was Director of Public Works for the City of Plano, he was
actually serving as one of five "Executive Directors™ answering directly to the
City Manager. His responsibilities included Water and Wastewater Operations,
Street Maintenance, Solid Waste Management, Equipment Maintenance,
Building Maintenance and Traffic Control. The result of his four-year tenure
was the development of each of these functions into a well-managed
organization that was able to handle the current operational demands while
planning for the record-setting growth that was occurring. Mr. Daugherty also
managed associated spectal projects such as the planning, acquisition and
development of a master-planned service center designed 1o be able to respond
to the growing needs of the Public Works operations.

As Assistant City Manager in the City of DeSoto, Mr. Daugherty was
responsible for all planning & zoning, engineering (he was the City’s first City
Engineer) and general operations, including animal control, building inspection
and facility and equipment maintenance. He was heavily involved with the
Planning and Zoning Commission, the City Council and citizen groups in
responding to the pressures of growth. '

During the early 1970s the City of Dallas Public Works Department established
a new project management system to respond to the need to more adequately
manage the streets and drainage bond program. Mr. Daugherty was one of the
four project managers appointed to manage the Dallas program.

Mr. Daugherty began his career as a design engineer for the City of Bryan while
getting his Master of Engineering at Texas A&M. This experience included
design of streets, storm sewers and sanitary sewers as well as coordination with
the Texas Department of Transportation.

PBS]



William D. Dillon, P.E.

Vice President - Division &}'anager

PBS&S
Education As Division Manager for PBS&J Construction Services, Inc. in the Central
MBA, Business Administration, United States region, Mr. Dillon is responsible for the development and
Baylor University, 1999 oversight of construction program including business development, contract
B.S,, Civil Engineering, Louisiana administration, scheduling, claims analysis, constructability reviews, expert
Tech University, 1984 testimony, construction inspection and other services as requested by our clients,
X Mr. Dillon is presently serving as Project Director for the Texas Turnpike
Registrations Authority Division of Texas Department of Transportation's $800 million
Professional Engineer Ceniral Texas Turnpike Project. In this position, he is assisting in the design &
Texas, 1989, #65704 implementation of the project controls management system along with

development of the program's management guidelines, policies, and procedures.

Mr, Dillon has managed construction programs and projects for the Texas
Department of Transportation (TxIDOT) in the Dallas and Waco Districts for the
past 15 vears. These have included hundreds of roadway reconstruction and
rehabilitation, preventative maintenance, transportation enhancement, bridge
replacement, public transportation, signal and signing, ITS, drainage, and tunnef
projects. Mr. Dillon has performed and taught Primavera scheduling as it relates
to construct project monitoring and claims analysis. He was aiso responsible for
all Laboratory functions, materials testing, materials selection, and
implementation of new pavement specifications, design and instailation.

Director of Construction, Waco District, TxDOT — Responsible for
administering the Construction program for the eight counties in the Waco
District. Over the six years in this position, over 200 projects valued at more
than $300 million were completed. In August 1999, this included over $140
million on 42 active projects. These responsibilities include monitoring
construction inspection, contract administration, materials selection and testing,
laboratory technicians, dispute resolution, construction project schedule analysis,
developing and maintaining working relationships with the contracting
community and other governmental agencies. Mr. Diflon was instrumental in
the development and utilization of Superpave design, testing, and installation in
the District’s pavement program. He initiated the usage of Material Transfer
Vehicles as a requirement in the District’s overlay program in 1997, As a result,
the District has won the THMAPAs Quality Award for Large Overlays for 1998
and 1999 in addition to the THMAPA’s Quality Award for Small Full Depth
Project in 1999.

Assistant Distriet Construction Engineer, Dallas District, TxDOT — Mr.,
Dillon was responsible for assisting in administering the Construction program
for the six counties in the Dallas District. Over the three years in this pesition,
approximately 180 projects valued at more than $500 million were completed.
In Yanuary 1993, this included $485 million on 87 active projects. These
responsibilities included coordination of construction scheduling and traffic
control review for the US 75 (North Central Expressway} Corridor
reconstruction from IH 635 south to the Central Business District. Provided staff
level review of consultant’s traffic control plans and constructability review.
Represented TxDOT in coordination with multiple agencies on the Traffic
Management Team in planning for the reconstruction effort. Reviewed plans by
Dallas Area Rapid Transit (DART) for constructability and traffic control
concerning the construction of the light rail stations and tunnel within the right-
of-way and adjacent to the US 75 roadway construction. Also provided
expertise in traffic control and construction litigation to the Staff Aftorney. In
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William D. Dillon, P.E.

Vice President - Division Manager

 addition, provided field reviews and monitored construction inspection, contract

administration, and materials testing district wide.

Project Engineer, Northside Area Office, Dallas District, TxDOT — Mr.
Dilton was responsible for managing project level construction inspection,
contract adminisiration, and materials testing on projects as listed:

US 75, Dallas County, Texas — 2 mile, $42.5 million, 3 % year
reconstruction project including 6 lanes of continuously reinforced concrete
pavement (CRCP) mainlanes, IS & OS tied concrete shoulders, 6 lanes of
Jointed reinforced concrete pavement (JRCP) continuous frontage roads,
structures (prestressed beams up to 142 feet with pre-cast deck panels & 8”
decks), Railroad shoofly bridge construction, permanent railroad bridge
replacement {12 span steel beam), pre-cast reinforced earth walls, HMACP,
drainage (box culverts & RCP storm sewer), traffic signals & signing.
Developed and trained new inspectors in a rotational program including gl
types of construction inspection and materials testing. Mr. Dillon was
Project Engineer on this job from January 1987 to November 1989.

Loop 12, Dallas County, Texas — 9 mile, $3.1 million, 1 year rehabilitation
project including repairing deteriorated jointed plain concrete pavement
(JPCD), seal coat, overlay with latex modified hot mix asphalt pavement the
entire 6 lanas by 9 miles. Also included upgrades to safety end treatment
and refrofit bridge rail to T501 shape. Mr. Dillon was Project Engineer on
this job from January 1986 to December 1986,

IH 30 Rockwall County, Texas — 11 mile, $24 million, 5 year project
consisting of 11” Jointed Reinforced Concrete Pavement placed on a2”
minimum asphalt bond breaker over the existing pavement. Included
reconstruction of 10 bridge structures. Mr. Dillon served as the Project
Engineer on this job from June 1985 to January 1986.

Loop 12, Dallas County, Texas - Performed basic design activities as a
part of the Area Office design group, including quantity calculations,
physical inventory, centerline station conversion from multiple previous
projects. Mr. Dillon worked in this capacity from January 1985 to June
1985.

IH 30 Rockwall County, Texas — Performed inspection activities on
various operations on this project including Hot Mix Asphalt Plant testing,
concrefe batch plant testing, concrete paving inspection, Hot Mix Asphalt
Congcrete Pavement inspection, bridge inspection, storm sewer installation,
earthwork, etc. Mr. Dillon served as an inspector on this project from May
1984 to January 1985,
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Rev. 10/00
m% Public Client

PROFESSIONAL SERVICE AGREEMENT

THIS AGREEMENT, made and entered into , by and between Post, Buckley, Schuh & Jernigan, Inc.
(PBS&.J) and the Client identified herein, provides for the Professicnal Services described under Item 2 of this

Agreement.
PHONE NUMBER: 972-450-2886
CLIENT:  Town of Addison, Texas FAX NUMBER: 972-450-2837
ADDRESS:P.O. Bo x 9010 CONTACT PERSON: Steven Z. Chutchian

Addison, Texas 75001
PROJECT NUMBER: 450868.00
SHORT TITLE: Beltline Surface Condition Study

1. DESCRIPTION OF PROJECT SITE:
PBS&J will determine a definitive methoed to improve the skid resistance of the pavement of Beltline Rd. from Dallas

Parkway to Marsh Lane.

2. SCOPE OF SERVICES TO BE PROVIDED BY PBS&J
{If additional pages are necessary, they are identified as Attachment A):

See Attachment A

3. THE COMPENSATION TO BE PAID PBS&.J for providing the requested services shall be
{If additional pages are necessary, they are identified as Attachment B):

[ ] Direct personnel expense plus a surcharge of %, plus reimbursable costs.*

[ ] A Lump-Sum charge of $ , plus out-of-pocket expenses.*

[ ] Unit Cost/Time Charges identified in Attachment B, plus reimbursable costs.*

X Other - See Attachment B.
* See explanation under Item 5 below.

4. |F PBS&J's SERVICES UNDER THIS AGREEMENT ARE DELAYED for reasons beyond
PBS&J's control, the time of performance shall be adjusted appropriately. Except where the
services provided are under a continuous service contract for more than one year, if the services
under this Agreement are delayed for a period of more than one (1) year from the beginning date
(as above provided), the fees shall be subject to renegotiation; any change in such fees shall
apply only to the unfinished services as of the effective date of such change.

IN WITNESS WHEREOF, this Agreement is accepted on the date written above and subject to the terms and conditions set
forth above. (SIGN WITH BALL POINT PEN)

CLIENT: M W POST, BYCR\EY~SCHUH & JERINIGAN/INC.
SIGNED: £. SIGNED: '
TYPED NAME: . & } LM ]"" o TYPED NAME: Pohn R. Schenck

TITLE: J:Zngqa@:_op_. P.‘J_bmJMO&lﬁ_%. TITLE: Senior Vice President

DATE: = /nl DATE: November 15, 2001

Distribulion: Cepy 1 - PBS&J; Copy 2 - Client; Copy 3 - PBS&J Accounting
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COMPENSATION: Direct personne! expense shalf be defined &b the sost of soleries gnd fings benefit costs related o vacation, holiday, and sick leave pay; conirbulions
for Soctal Security, Workers' Compensation Insuzance, retirement bensfits, and medical end sumsnce henefils: acemploymant and payroli taxes; and other allowed benafits
of those empioyees directly engaged in the parformance of the requested service,

Feimbursable costs include: fees of Professional Associales (whose expestiss & required to complels the projent) and outof-pocket expenses, the cost of which shell be
charged at actual costs plus an administrative chargs of $8% and shall be Bemized and inchuled in the nvoics,

Typical out-of-pockel expenses shalt include, but not be fmited to, travel expenses (adging, meals, ste), pbrelated miteage at the prevailing Company rate, kong disiancs
telephone calls, courier, printing and reproduction costs, and survey supphes and maledals. |n (he event the requesied service involves the use of eiectronic measuring
equipment, computers, plotlers, and other special equipment suck as boats, swarp buggies, ate., an addifional direct chacge shall be made for the use of ihis squipmant.

it & snoerstood and agreed that PBS&J's services under this Agreemart are limited o those described in Hemn 2 hereof fand Altachmeni A, i applinabia} and do not iclude
participation in or control over the eperation of any aspect of the prjedt. Compensalion wder this Agraemant dees not include any amount for pardicipaling in o contrgliing
any such oparalion.

INVOICE PROCEDURES AND PAYMENT: PBS&J shall submil invoices to the Client for work accomplished during sach calendar month, For servicss provided on a Lump
Burn basis, the amount of each menthly inveice shall be determined on the "percentage of complelion mathod” whareby PBS&J will estimale tha percentege of the iolal work
{provided on & Lump Sum basis} accomplished during the inviiging peniod. Monthly inveices shall include, separately Hsted, any charges for services for whish ime chorgoes
andfor unit costs shall apply. Such nveices shall also Include, separately listed, any chargas for Professional Assaclates and reimbursabls costs, Such Invelces shalf b
submitied by PB5&J 2 soon as possibie after the end of the month in which the work was acoomplished and shail be dus and payable by the client upon receipt,

The Cliont, as ownar or authorized agert for the swner, herehy agrees that payment as provided herein will be made for said work within 30 days from the date the involcs
for same Is mailed to the Cliend al the adéress set out harein ¢r is othenwise defivered, and, in cdefauil of such payment, hereby agrees to pay all costs of collsction, including
reasenable altorney's fees, regardless of whether legal action is inifiated, The Client erghy acknowledges that unpaid invoices shall accrue interest at the maxivns rgtailes
by law after {hey have been outstanding for over 3G days. PBS&J reserves the right 1o suspend all services on the Client's project without notice if an invaice remains unpaid
45 days afier date of inveice. This suspension shall remain in effect unti a8 ungaid kwolces are paid in Rl

It is understood and agreed that PBSAJs sarvices under this Agresment do niot inciude participaiion, whatsoever, in any litigation. Should such services be required, 2
supplemenial Agreement may be negotiated between the Client and PBEA&J describing the services deslred and providing a basis for compensation to PES&).

CUST ESTIMATES: Ciient hereby acknowledges thal PBBAJ coannot warant that any cost astimates provided by PBS&J will not vary from actual costs incurred by the
Client.

LIMIT OF UIABILITY: The Himit of lishility of PBSE&J (o the Cllenl for any cause or combinalion Of causes shall be, in lotal amount, fimited to the fees paid under this
Agraament.

CONSTRUCTION SERVIGES: I, under this Agreament, professional senvices are provided during the construciion phase of the project, PBS4&. shall not be responsible
for o7 have conlre over means, melbods, lechniues, sequences, & procedurss, Or for safely fretaudions and programs in connection with the Werk, nor shall PESE) be
respoensibie for the Contractor's faflure o cany out ihe Work in accordance with the Conlrest Documents or for the Contractor's faiture to comply with applicable faws,
ordinancas, rales or regulstions.

INSURANCE: PBS&J shall at all imas carry Workers’ Compensation inswrance as required by slatule; commercial general Bability insurance including bedily injury and
praperfy damage; automabite lisbiity coverags; and profesional Sabiity coveragea. Insurance verlificales will be provided io the Client upon request. Client agress o require
thai PBS&J be named as an additional inswrad on insurprgs coverages provided by confrasiors on the project.

ASSIGNMENT: Neither the Cliant nor PESE&) witl assian or leansfar its nlerest in is Agrmement wilhoud the wiitten consent of the other,

SUSPENSION, TERMINATION, CANCELLATION OR ABANDONMENT: i fhe event the praject described in Allachment A, or the services of PBSE&J salled for undsr this
Agreement, isfare suspended, cancelled, terminated or ahandoned by he Clieni, PBS&.] shall be given seven {7} days prior wrilten netica of such aclion and shefl be
compensated for the prafessionpi secrvicas provided up o the dae of suspension, termination, canceliaion or abandonment in accordance with the provisions of this
Agreement for all work perfarmed up to the date of suspension, termination, sencallalion or abandanmani, including rsimbursalble expenses,

ENTIRETY OF AGREEMENT: This wriling, including attachments and addanda, if any, ambodies the enlire agreement and understanding belwesn the partias herelo, and
there are nc other agreements and understandings, oral or written, with reference o the subject matter hereof that are not merged herein and superseded herely, No
alieratien, change or modificedion of the terms of this Agreement shall be valid unless made in wriling sigred by both parlies hereto.

DOCUMENTS: Any reuse by the client or others of documents and plans that result from PBSA&J's sendces under this agresmant shall be ai the Client's or olhers® sola risk
without Halflity e PES&J.

WAIVER: Any fallure by PBS&J ta require strict compliance with any provision of this contract shall rot be construed as a waiver of such provision, ard PBS&J may
subseguently require sirict compliance at any tine, notwithstanding any prior failure to do so.

DISPUTE RESOLUTION: H 3 dispule arises out of or relales to this Agraement or the breach thereof, the parties will attempt 1o setite the matier batween themselves. no
agreement can be reached the parties agree to vse mediation with 2 mutually agreed upon mediator before resorting to @ judicial forum. The cost of a thind parly mediator will
be shared equally by the parties. In the event of liligation, the prevalling party will be entitled to reimbursement of all reasenabie costs arad attomoeys' fags. The pariias
mutually agree that 2 simiiar dispule resoludion cleuse will be contained i all other condracts executed by Clienl concerning or refafed to this contrast and afl subcontracts
executed by PBR&J.

HAZARDQUS WASTE, MATERIALS OR SUBSTANCES: Unisss otherwise specificaly providsd in this Agreement, PRSAJ shall not be responsible for or have control over
ke discovery, prasence, handing, ramoval, ranspint or disposal of hazadous wasle, malenals or substances i any form on the project site,

SOVERNING LAW: This Acresment shall be governed by and consinued accomding i bhe laws of the State where the situs of the work is iocated,

LPMTED COPYRIGHT LICENSE: PBS&J grants Client 2 paid-up, non-lrensferable, non-exciusive licenss 1o make or have made copies of any copyrightable
mgterizls defivered under this Agrasment and specifically marked by PES&.J as "Reproduction Authorzed”

INTELLEGTUAL PROPERTY: With the sole sxception of specificelly marked reproducibie matarials subject to the Limiled Copyright Licerse herain, ali worldwida right, tile
ard inderest in and o any and all Intslleclusl Properly concelved, inventad, asthored or otherwise made by or on this Agraemand shall remain the scde and exclugive property
af PESR, s suncessors and sssiges unless Scartad of assigned by PBS&J punsuant 1o a separale wrilten instrement, The ferm “intelleciual Properly shall be consirued
broadly to nclude all forms of iniefectua! properly inclading withou! imiletion ali inventions, discovenes, designs. plans, mprovements, fredemarks, sendta merks and
copyrights in deawings, compater programs, architesiural works and in aff other oniginal works of authorship,

ATTACHMENT- Scope of Services
ATTACHMENT B-Compensation
ADDENDA A {if required)



ATTACHMENT A

SURFACE CONDITION STUDY

BELTLINE ROAD FROM DALLAS PARKWAY TO MARSH LANE

ADDISON, TEXAS

SCOPE OF SERVICES

PBS&J shall perform a study of the surface conditions of Beltline Road from Dallas
Parkway to Marsh Lane. It is PBS&J's understanding that the surface of Beltline became
slick or “polished” many vears ago and that several attempts have been made to solve the
problem. The purpose of this study will be to identify a defimitive method to overcome
the surface problems of this pavement. This will be done by providing to the Town the
resulis of the analyses of several alternative strategies so that the Town can decide the
strategy that best fits the Town,

PBS&]J will perform the following tasks:

Gather detailed information about the history of the pavement: accidents, studies
and material tests, potential confributing factors, previous improvements, etc.

Make field observations

Perform tests of concrete related to skid resistance characteristics (sub-contract
for three cores for petrographic analysis and acid solubility tests)

Identify potential improvement strategies to restore desired skid resistance
properties

Determine what each strategy accomplishes, or fails to accomplish, and the
characteristics of each strategy that may make a difference to the Town’s final
decision

Estimate the construction and life cycle cost of each strategy

Develop a matrix that indicates a rating for each strategy in the areas of pavement
surface performance, service life, cost effectiveness, constructability and
community acceptability

Present the resulting report to the Town in draft form and then in final form after
review and discussion with the Town staff

The Town will

make available all information pertinent to the analysis of the pavement

review partial study information submitted by consultant as needed and provide
consultant appropriate direction

review draft report and provide feedback in a timely manner to facilitate
completion of the final report



ATTACHMENT B
COMPENSATION FOR SERVICES
BASIC SERVICES

PBS&J shall prepare this study for a fixed fee of $14,900. This fee includes all labor and
expenses as well as laboratory testing. The fee includes obtaining and testing three cores
of the concrete pavement. If it is determined and agreed to by the Town that additional
cores and/or testing is required, those will be performed for an additional amount by prior
written agreement between the Town of Addison and PBS&J.

TIME OF COMPLETION

PBS&J shall perform the work and submit a draft report within 40 working days.
Converting this time to calendar days will depend on the date of the notice to proceed,
whether or not any holidays fall within the project time and any time required by the
Town to gather information needed by PBS&J. A Final Report will be completed one
week after PBS&J receives comments regarding the draft report.
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Mr. Steven Z. Chutchian v g a W

Agsistant City Engineer Pﬁ o

Town of Addison AR

16801 Westgrove Dr. dj’(ﬂ A ¢

P.0. Box 9010 NS Lol

Addison, Texas 75001-9010 o[t o e

Dear Mr, Chutchian: P fﬁfe’;"’éﬁé (
9%

PBS&J is very pleased to be able to provide the Town of Addison with this proposal
concerning a study of the surface conditions of Beltline Road. We appreciate the fact that
Addison has recognized PBS&J as a company thax has the resources to assist the Town in
this way.

Explanations of the proposed scope, fee and time of completion are included in the
appropriate sections of this proposal. We propose that Clarence Daugherty, P.E., be the
Project Manager and that Doug Dillon, P.E., Manager of our Construction Services
Division, perform the technical analysis and develop the report. Resumes of these

professionals are attached to this proposal.

1'5/ ¢
L;'?;g ?”fﬁix SO IFERPATIIG AVAILAGLE

Our proposed approach utilizes all the historicalAnformation that is available regarding
Beltline Road. Specifically, it appears that the testing performed in the past should
provide us with the information needed, and we do not propose to do additional material
testing. Therefore, our fee includes review and use of previous testing information only.
If, after review of the previous testing information (at the beginning of the project), we
and the Town conclude that additional tests are warranted, then this can be done by the
Town, either directly or through PBS&J, /47 78375 4 eo5y- 2

Thank you for your confidence in PBS&J. We look forward fo discussing the profect
with you further after your review of this proposal. We are avaziable to start the st&dy at
your convenience. A

Sincerely,

Clarence }Z)augherty, P.E.
Director of Municipal Services

13800 Monttort Brive, Suite 230, Dallas, Texas 75240-4347  Telephone: 972.387.0771 » Fax: 972.387.9714 & www.phsj.com
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-SURFAGE CONDITION STUDY :
BELTLINE ROAD FROM DALLAS PARKWAY TO MARSH LANE
ADDISON, TEXAS

SCOPE OF SERVICES

PBS&J proposes to perform a study of the suﬁace conditions of Beltline Road
from Dallas Parkway to Marsh Lane. It is PBS&J's understanding that the
surface of Beltline became slick or “polished” many years ago and that several

attempts have been made to solve the problem. The purpose of this study will be

to identify a definitive method to overcome the surface problems of this
pavement. This would be done by providing to the Town the results of the
analyses of several alternative strategies so that the Town can decide the
strategy that best fits the Town.

it is proposed that PBS&J perform the following tasks:

Gather detailed information about the history of the pavement: accidents,
studies and material tests, potential contributing factors, previcus
improvements, etc.

Make field observations

ldentify potential lmprovement strategies to restore desired skid resistance
properties

Determine what each strategy accomplishes, or fails to accomplish, and
the characteristics of each strategy that may make a difference to the
Town's final decision

Estimate the construction and life cycle cost of each strategy

Develop a matrix that indicates a rating for each strategy in the areas of
pavement surface performance, service life, cost effectiveness,
constructability and community acceptability

Present the resulting report to the Town in draft form and then in final form

. after review and discussion with the Town staff

It is proposed that the Town

make available all information pertinent to the analysis of the pavement ,

review partial study information submitied by consultant as needed and
provide consultant appropriate direction

review draft report and provide feedback in a timely manner to facilitate
completion of the final report

PBS)



GOMPENSAT!ON

- PBS&J proposes to prepare this study for a fixed fee of $8560 Thss fee mcludes
all labor and expenses, but does not include any laboratory testing. Any testing
that is required can &rther be corftracted by the Town dlrectiy or by PBS&J as an
: additienal fee. :

TIME OF COMPLETION

PBS&J proposes to perform the work and submit a draft report within 20 working
days. Converiing this time fo calendar days will depend on the date of the notice
to proceed, whether or not any holidays fall within the project time and any time
required by the Town to gather information needed by PBS&J. A Final Report
will be completed one week after PBS&J receives comments regarding the draft
report. .



Clarence Traws Daugherty, P.E.

Senior Fragram Manager
PBS&J

Education

M.E., Public Works Admmxstmtwn,
Texas A&M University, 1970

B.S., Civil Engineering, Texas -
A&M University, 1969

Registrations
Professional Engineer
Texas

Professional Affiliations
Association of County Engineers,
Texas, President, 1993
American Public Works
Association (APWA), Texas
Chapter .
-~ President, 1985
- Chapter Service Award, 1986
- One of top three Leaders of
the Year, 1981
American Public Works
Association (APWA), North
Central Texas Branch
~ Leader of the Year, 1978

Mr. Daugherty has 30 years of public works experience with cities and counties
in Texas. He now directs PBS&J"s services for municipalities in the greater
Dallas area, PBS&)'s pmJects in the Dallas area consist of a wide range of types
and sizes of projects. The size of projects varies from a large water line . -
replacement pmject for the City of Dallas to small street, drainage, water and
sewer projects in the surrounding cities and counties. PBS&J (specifically Mr.
Daugherty) serves as the City Engineer for the City of Kaufman.

Mr Daugherty was Assistant Director of Public Works for the City of San
Antonio from 1995 to 1998, providing a wide spectrum of city services, Priorto
San Antonio, he was Director of Public Works in Collin County and the City of
Plano, Assistant City Manager in the City of DeSoto as well as a capital project
manager/engineer for the City of Dallas and a design engineer-in-training with
the City of Bryan. His primary responsibilities throughout his career have been
managing capital projects, growth management and the general business
management of the operations of the city or county. All of the cities and the
county in which Mr. Daugherty was employed were high growth areas that
required attention to planning, management of new development, construction of
new infrastructure, rehabilitation of old infrastructure and careful management of
operations to respond to growth. His experience resulis in a keen sepsitivity to
planning, an appreciation for the need for projects fo be managed well and the
recognition of the maintenance needs in the design of new projects.

As Assistant Director of Public Works for the City of San Antonio, Mr.
Draugherty was directly responsible for Capital Programs Management, Drainage
Engineering, Streets and Drainage Maintenance, Building Maintenance and
Downtown Parking. In addition he was *second in command® to the Director
over the entire department which also included Solid Waste Management,
Environmental Services and Streets and Traffic Engineering. One of Mr.
Daugherty’s accomplishments was the re-structuring of the Capital Programs
Division. His insight from many years of project management experience
guided the development of teams of project managers, engineers, public
information specialists and technicians to properly manage $30-$40 million in
streets and drainage projects annually. The re-organization and direction by Mr.
Daugherty has resulted in the close attention to project schedules, budgets,
design issues and conflict resolution necessary to initiate and complele the
projects on time and within budget. Mr. Daugherty also directly managed
projects that were sensitive due to public interest and environmental concerns,
Examples of such projects are Woodlawn/ake Streets reconstruction -
$2,400,000 (environrment concerns about storm water discharge into mumcipal
lake) and the proposal and ultimate adoption of increased street standards for
new developments. Mr. Daugherty also personally coordinated the various
aspects of the NPDES Storm Water Phase I permit program, including the
regulatory, engineering, operations, maintenance and budgetary aspects.

As Director of Public Works for Collin County, Mr. Daugherty was responsible
for planning, subdivision regulations, the capital improvements program, road
maintenance, the Open Space Program, building facilities management, the Fire
Marshal’s Office and building inspections. Under his direction the County's
first transportation and bridge bond program was developed and implemented
and the only rural building inspection program in the State was established. The
$55 million transportation and bridge bond program was a combination of
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Clarence. Travis Daugharty, P.E.

Senior Program Manager

‘County-administered projects and coordinated efforts with the Texas ijepartm,ent

of Transporiation and the Cities within the County. A high level of project
management and coordination was required for the successful implementation of
the bond program. Mr. Daugherty led a task force made up of the cities,
counties, TxDOT and the property owners along S.H. 121 for four years to
coordinate the planning and development of 8.H. 121 from a twe-fane rural
highway through staged improvements that will ultimately be a freeway section.

All aspects of the development of a new “justice center for Collin County was
implemented under Mr. Daugherty’s direction. The project included site .
altemnative analysis and selection, development of a master plan, installation of
utilities, design and construction of access streets and the design and
construction of the first phase of the buildings, a $32 million adult detention
facility. Mr, Daugherty’s guidance included aligning the thoroughfare to
maximize the preservation of the large trees on the site and optimization of the
terrain and vegetation on the entire site.

Mr. Daugherty was responsible for the County Open Space Program approved
by the Collin County voters. An Open Space Plan was developed as well as an
award-winning public information video. Implementation included the
acquisition and development of a rare virgin blackland prairie, the construction
of an equestrian trail in the Corps of Engineers easement adjacent to Lake Lavon
angd the participation with cities in acquisition of open space and green belts,

‘When Mr. Daugherty was Director of Public Works for the City of Plano, he was
actually serving as one of five "Executive Directors™ answering directly to the
City Manager. His responsibilities included Water and Wastewater Operations,
Street Maintenance, Solid Waste Management, Equipment Maintenance,
Building Maintenance and Traffic Control. The result of his four-year tenure
was the development of each of these functions into a well-managed
organization that was able to handle the current operational demands while
planning for the record-sefting growth that was occurring. Mr. Daugherty also
managed associated special projects such as the planning, acquisition and
development of a master-planned service center designed fo be able to respond
to the growing needs of the Public Works operations.

As Assistant City Manager in the City of DeSoto, Mr. Daugherty was
responsible for all planning & zoning, engineering (he was the City’s first City
Engineer) and generai operations, including animal control, building inspection
and facility and equipment maintenance. He was heavily involved with the
Planning and Zoning Commission, the City Council a;nd citizen groups in
responding to the pressures of growth. ;

During the early 1970s the City of Dallas Public Works Department established
a new project management system to respond to the need to more adequately
manage the streets and drainags bond program. Mr, Daugherty was one of the
four project managers appointed to manage the Dallas progran.

Mr. Daugherty began his careér as a design engineer for the City of Bryan while
getting his Master of Engineering at Texas A&M. This experience included
design of streets, storm sewers and sanitary sewers as well as coordination with
the Texas Department of Transportation,

PBS]



W!!!lam D. Dillon, P.E.

Vice President « Divisian Manager
PBS&J 2L

Edusat:on
MBA, Business Administration,
Baylor University, 1999
~ B.S,, Civil Engineering, Louisiana
“Tech University, 1984

Registrations

Professional Engineer
Texas, 1989, #65704

As Division Manager for PBS&J Construction Services, Inc. in the Central
United States region, Mr. Dillon is responsible for the development and
oversight of construction program including business development, confract
administration, scheduling, claims analysis, ce;astmczablhty reviews, expert
testimony, construction znspectlan and other services as requested by our clients,
Mr. Dillon is presently serving as Project Director for the Texas Turnpike
Authority Division of Texas Department of Transportation's $800 million
Central Texas Turnpike Project. In this position, he is assisting in the design &
implementation of the project controls management system along with
development of the program's management guidelines, policies, and procedures.

Mr. Dillon has managed construction programs and projects for the Texas
Department of Transportation (TxDOT) in the Dallas and Waco Districts for the
past 15 years. These have included hundreds of roadway reconstruction and
rehabilitation, preventative maintenance, transportation enhancement, bridge
replacement, public transportation, signal and signing, ITS, drainage, and tunnel
projects. Mr, Dillon has performed and taught Primavera scheduling as it relates
to construct project monitoring and claims analysis. He was also responsible for
all Laboratory functions, materials testing, materials selection, and
implementation of new pavernent specifications, design and installation.

Director of Construction, Waco District, TxDOT — Responsible for
administering the Construction program for the eight counties in the Waco
District. Over the six years in this position, over 200 projects valued at more
than $300 million were completed. In August 1999, this included over $140
million on 42 active projects. These responsibilities include monitoring
construction inspection, contract administration, materials selection and testing,
laboratory technicians, dispute resolution, construction project schedule analysis,
developing and maintaining working relationships with the contracting
community and other governmental agencies. Mr. Dillon was instrumental in
the development and utilization of Superpave design, testing, and installation in
the Disfrict’s pavement program. He initiated the usage of Material Transfer
Vehicles as a requirement in the District’s overlay program in 1997, As aresult,
the District has won the THMAPA’s Quality Award for Large Overlays for 1998
and 1999 in addition to the THMAPA's Quality Award for Small Full Depth
Project in 1999,

Assistant District Construction Engineer, Dallas District, TxDOT - Mr,
Dillon was responsible for assisting in administering the Construction program
for the six counties in the Dallas District. Ovwer the thrae years in this position,
approximately 180 projects valued at more than $500 million were completed.
In January 1993, this included $485 million on 87 active projects. *These
responsibilities included coordination of construction scheduling and traffic
control review for the US 75 (North Central Expressway) Corridor
reconstruction from IH 635 south to the Central Business District, Provided staff
level review of consultant’s traffic control plans and constructability review.
Represented TxDOT in coordination with multiple agencies on the Traffic
Management Team in planning for the reconstruction effort. Reviewed plans by
Dallas Area Rapid Transit (DART) for constructability and traffic control
concerning the construction of the light rail stations and tunnel within the right-
of-way and adjacent to the US 75 roadway construction. Alse provided
expertise in traffic control and construction litigation to the Staff Attorney. In
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William D. Dillon, P.E.

Vice President - Division Manager

" addition, provided field reviews and monitored construction inspection, contract

administration, and materials testing district wide.

Project Engineer, Northside Area Office, Dallas District, TxDOT — Mr.,

Dillon was responsible for managing project level construction inspection,
" contract administration, and materials testing on projects as listed:

US 75, Dallas County, Texas - 2 mile, $42.5 million, 3 ' year
reconstruction project including 6 lanes of continuously reinforced concrete
pavement (CRCP) mainlanes, IS & OS tied concrete shoulders, 6 lanes of
jointed reinforced concrete pavement (JRCP) continuous frontage roads,
structures (prestressed beams up to 142 feet with pre-cast deck panels & 8
decks), Railroad shoofly bridge construction, permanent railroad bridge
replacement (12 span steel beam), pre-cast reinforced earth walls, HMACP,
drainage (box culverts & RCP storm sewer), traffic signals & signing.
Developed and trained new inspectors in a rotational program including all
types of construction inspection and materials testing. Mr. Dillon was
Project Engineer on this job from January 1987 to November 1989,

Loop 12, Diallas County, Texas — 9 mile, $3.1 million, 1 year rehabilitation
project including repairing deteriorated jointed plain concrete pavement
(JPCD), seal coat, overlay with latex modified hot mix asphalt pavement the
entire 6 lanes by 9 miles. Also included upgrades to safety end treatment
and retrofit bridge rail to T501 shape. Mr. Dillon was Project Engineer on
this job from January 1986 to December 1986,

IH 36 Rockwall County, Texas - 11 mile, $24 million, § year project
consisting of 11” Jointed Reinforced Concrete Pavement placed on 2 2”
minimum asphalt bond breaker over the existing pavement. Included
reconstruction of 10 bridge structures. Mr. Dillon served as the Project
Engineer on this job from June 1985 to January 1986.

Laop 12, Dallas County, Texas ~ Performed basic design activitiesas a
part of the Area Office design group, including quantity calculations,
physical inventory, centerline station conversion from multiple previous
projects. Mr. Dillon worked in this capacity from January 1985 to June
1985,

IH 30 Rockwall County, Texas — Performed inspection activities on

_various operations on this project including Hot Mix Asphalt Plant testing,

concrete batch plant testing, concrete paving inspection, Hot Mix Asphalt
Concrete Pavement inspection, bridge inspection, storm sewer.installation,
earthwork, ete. Mr. Dillon served as an inspector on this project from May
1984 to January 1985, -
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October 10, 2001

Mr. Steven Z. Chutchian
Assistant City Engineer
Town of Addison

16801 Westgrove Dr.

P.O. Box 8010

Addison, Texas 75001-9010

Dear Mr. Chutchian:

PBS&J is very pleased to be able to provide the Town of Addison with this proposal
concerning a study of the surface conditions of Beltline Road. We appreciate the fact that
Addison has recognized PBS&]J as a company that has the resources to assist the Town in
this way.

Explanations of the proposed scope, fee and time of completion are included in the
appropriate sections of this proposal. We propose that Clarence Daugherty, P.E., be the
Project Manager and that Doug Dillon, P.E., Manager of our Construction Services
Division, perform the technical analysis and develop the report. Resumes of these
professionals are attached to this proposal.

Our proposed approach utilizes all the historical information that is available regarding
Beltline Road. Specifically, it appears that the testing performed in the past should
provide us with the information needed, and we do not propose to do additional material
testing. Therefore, our fee includes review and use of previous testing information only.
If, after review of the previous testing information (at the beginning of the project), we
and the Town conclude that additional tests are warranted, then this can be done by the
Town, either directly or through PBS&J.

Thank you for your confidence in PBS&J. We look forward to discussing the project
with you further after your review of this proposal. We are available to start the study at
your convenience.

Sincerely,

Clarence Daugherty, P.E.
Director of Municipal Services

13800 Mortfort Drive, Suite 230, Dallas, Texas 75240-4347 « Telephone: 972.387.0771 = Fax: 972.387.9714 & www phsj.com
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SURFACE CONDITION STUDY
BELTLINE ROAD FROM DALLAS PARKWAY TO MARSH LANE
ADDISON, TEXAS

SCOPE OF SERVICES

PBS&J proposes to perform a study of the surface conditions of Beltline Road
from Dallas Parkway to Marsh Lane. Itis PBS&J's understanding that the
surface of Beltline became slick or “polished” many years ago and that several
attempts have been made to solve the problem. The purpose of this study will be
to identify a definitive method to overcome the surface problems of this
pavement. This would be done by providing to the Town the results of the
analyses of several alternative strategies so that the Town can decide the
strategy that best fits the Town.

It is proposed that PBS&J perform the following tasks:

Gather detailed information about the history of the pavement: accidents,
studies and material tests, potential contributing factors, previous
improvements, etc.

Make field observations

Identify potential improvement strategies to restore desired skid resistance
properties

Determine what each strategy accomplishes, or fails to accomplish, and
the characteristics of each strategy that may make a difference to the
Town’s final decision

Estimate the construction and life cycle cost of each strategy

Develop a matrix that indicates a rating for each strategy in the areas of
pavement surface performance, service life, cost effectiveness,
constructability and community acceptability

Present the resulting report to the Town in draft form and then in final form
after review and discussion with the Town staff

It is proposed that the Town

make available all information pertinent to the analysis of the pavement

review partial study information submitted by consultant as needed and
provide consultant appropriate direction

review draft report and provide feedback in a timely manner to facilitate
completion of the final report



COMPENSATION

PBS&.J proposes to prepare this study for a fixed fee of $8500. This fee includes
all labor and expenses, but does not include any laboratory testing. Any testing

that is required can either be contracted by the Town directly or by PBS&J as an

additional fee.

TIME OF COMPLETION

PBS&J proposes to perform the work and submit a draft report within 20 working
days. Converting this time to calendar days will depend on the date of the notice
to proceed, whether or not any holidays falt within the project time and any time
required by the Town to gather information needed by PBS&J. A Final Report
will be completed one week after PBS&J receives comments regarding the draft
report.



Clarence Travis Daugherty, P.E.

Senior Program Manager
PBS&J

Education

M.E., Public Works Adminisiration,
Texas A&M University, 1970

B.5., Civil Engineering, Texas
A&M University, 1969

Registrations
Professional Engineer
Texas

Professional Affiliations
Association of County Engineers,
Texas, President, 1993
American Public Works
Association (APWA), Texas
Chapter
- President, 1985
- Chapter Service Award, 1986
- One of top three Leaders of
the Year, 1981
American Public Works
Association (APWA), North
Central Texas Branch
- Leader of the Year, 1978

Mr. Daugherty has 30 years of public works experience with cities and counties
in Texas, He now directs PBS&J’s services for municipalities in the greater
Diallas area. PBS&J's projects in the Dallas area consist of a wide range of tvpes
and sizes of projects. The size of projects varies from a large water line
replacement project for the City of Dallas to small street, drainage, water and
sewer projects in the surrounding cities and counties, PBS&J (specifically Mr.
Daugherty) serves as the City Engineer for the City of Kaufman,

Mr Daugherty was Assistant Director of Public Works for the City of San
Antonio from 1995 to 1998, providing a wide spectrum of city services. Prior to
San Antonio, he was Director of Public Works in Collin County and the City of
Plano, Assistant City Manager in the City of DeSoto as well as a capital project
manager/engineer for the City of Dallas and a design engineer-in-training with
the City of Bryan. His primary responsibilities throughout his career have been
managing capital projects, growth management and the general business
management of the operations of the ¢ity or county. All of the cities and the
county in which Mr. Daugherty was employed were high growth areas that
required attention to planning, management of new development, construction of
new infrastructure, rehabilitation of old infrastructure and careful management of
operations to respond to growth. His experience results in a keen sensitivity to
planning, an appreciation for the need for projects to be managed well and the
recognition of the maintenance needs in the design of new projects.

As Assistant Director of Public Works for the City of San Antonio, Mr.
Daugherty was directly responsible for Capital Programs Management, Drainage
Engineering, Streets and Drainage Maintenance, Building Maintenance and
Downtown Parking. In addition he was “second in command* to the Director
over the entire department which also included Solid Waste Management,
Environmental Services and Streets and Traffic Engineering. One of Mr.
Daugherty’s accomplishments was the re-structuring of the Capital Programs
Division. His insight from many years of project management experience
guided the development of teams of project managers, engineers, public
information specialists and technicians to properly manage $30-$40 million in
streets and drainage projects annually. The re-organization and direction by Mr.
Daugherty has resulted in the close attention to project schedules, budgets,
design issues and conflict resolution necessary to initiate and complete the
projects on time and within budget. Mr, Daugherty also directly managed
projects that were sensitive due to public inierest and environmental concerns.
Examples of such projects are Woodlawn/Lake Streets reconstruction -
$2,400,000 (environment concerns about storm water discharge into municipal
lake) and the proposal and ultimate adoption of increased street standards for
nigw developments. Mr. Daugherty also personally coordinated the various
aspects of the NPDES Storm Water Phase [ permif program, including the
regulatory, engineering, operations, maintenance and budgetary aspecs.

As Director of Public Works for Collin County, Mr. Daugherty was responsible
for planning, subdivision regulations, the capital improvements program, road
maintenance, the Open Space Program, building facilities management, the Fire
Marghal’s Office and building inspections. Under his direction the County’s
first transportation and bridge bond program was developed and implemented
and the only rural building inspection program in the State was established. The
$£55 million transportation and bridge bond program was a combination of
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Clarence Travis Daugherty, P.E.

Senior Program Manager

County-administered projects and coordinated efforts with the Texas Department
of Transportation and the Cities within the County. A high level of project
management and coordination was required for the successful implementation of
the bond program. Mr. Daugherty led a task force made up of the cities,
counties, TxDOT and the property owners along 5.H. 121 for four years to
coordinate the planning and development of 8.H. 121 from a two-ane rural
highway through staged improvements that will ultimately be a freeway section.

All aspects of the development of a new "justice center* for Collin County was
implemented under Mr. Daugherty’s direction. The project included site
alternative analysis and selection, development of a taster plan, installation of
utilities, design and construction of access streets and the design and
construction of the first phase of the buildings, a $32 million adult detention
facility, Mr. Daugherty’s guidance included aligning the thoroughfare to
maximize the preservation of the large trees on the site and optimization of the
terrain and vegetation on the entire site.

Mr. Daugherty was responsible for the County Open Space Program approved
by the Collin County voters. An Open Space Plan was developed as well as an
award-winning public information video. Implementation included the
acquisition and development of a rare virgin blackland prairie, the construction
of an equestrian trail in the Corps of Engineers easement adjacent to Lake Lavon
and the participation with cities in acquisition of open space and green belts.

When Mr. Daugherty was Director of Public Works for the City of Plano, he was
actually serving as one of five “"Executive Directors™ answering directly to the
City Manager. His responsibilities included Water and Wastewater Operations,
Street Maintenance, Solid Waste Management, Equipment Maintenance,
Building Maintenance and Traffic Control. The result of his four-year tenure
was the developroent of each of these functions into a well-managed
organization that was able to handle the current operational demands while
planning for the record-setting growth that was occurring. Mr. Daugherty also
managed associated special projects such as the planning, acquisition and
development of a master-planned service center designed to be able to respond
to the growing needs of the Public Works operations.

As Assistant City Manager in the City of DeSoto, Mr. Daugherty was
responsible for all planning & zoning, engineering (he was the City’s first City
Engineer) and general operations, including animal control, building inspection
and facility and equipment maintenance. He was heavily involved with the
Planning and Zoning Commission, the City Council and citizen groups in
responding to the pressures of growth,

During the early 1970s the City of Dalias Public Works Department established
a new project management system to respond to the need to more adequately
manage the streets and drainage bond program. Mr. Daugherty was one of the
four project managers appoinied to manage the Dallas program.

Mr. Daugherty began his career as a design engineer for the City of Bryan while
getting his Master of Engineering at Texas A&M. This experience included
design of streets, storm sewers and sanitary sewers as well as coordination with
the Texas Department of Transportation.
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PBS&J
Education As Division Manager for PBS&J Construction Services, Inc. in the Central
MBA, Business Administration, United States region, Mr. Dillon is responsible for the development and
Baylor University, 1999 oversight of construction program including business development, contract
B.S., Civil Engineering, Louisianz administration, scheduling, claims analysis, constructability reviews, expert
Tech University, 1984 testimony, construction inspection and other services as requested by our clients,
. . Mr, Dillon is presently serving as Project Director for the Texas Tumnpike
Registrations Authority Division of Texas Department of Transportation's $800 million
Professional Engineer Central Texas Turnpike Project. In this position, he is assisting in the design &
Texas, 1989, #65704 implementation of the project controls management system along with

development of the program’s management guidelines, policies, and procedures.

Mr. Dillon has managed construction programs and projects for the Texas
Department of Transportation (TxDOT}) in the Dallas and Waco Districts for the
past 15 years. These have included hundreds of roadway reconstruction and
rehabilitation, preventative maintenance, transportation enhancemnent, bridge
replacement, public transporiation, signal and signing, 1TS, drainage, and tunnel
projects. Mr. Dillon has performed and taught Primavera scheduling as it relates
to construct project monitoring and claims analysis. He was also responsible for
all Laboratory functions, materials testing, materials selection, and
impilementation of new pavement specifications, design and installation.

Director of Constructien, Waco District, TxDOT - Responsible for
administering the Construction program for the eight counties in the Waco
District, Over the six years in this position, over 200 projects valued at more
than $300 million were completed. In August 1999, this included over $140
million on 42 active projects. These responsibilities include monitoring
construction inspection, contract administration, materials selection and testing,
laboratory technicians, dispute resolution, construction project schedule analysis,
developing and maintaining working relationships with the contracting
community and other governmental agencies. Mr. Dillon was instrumental in
the development and utilization of Superpave design, testing, and installation in
the District’s pavement program. He initiated the usage of Material Transfer
Vehicles as a requirement in the District’s overlay program in 1997, As aresult,
the District has won the THMAPA s Quality Award for Large Overlays for 1998
and 1999 in addition to the THMAPA s Quality Award for Small Full Depth
Project in 1999,

Assistamt District Construetion Engineer, Dallas District, TxDOT — Mr,
Dillon was responsible for assisting in administering the Construction program
for the six counties in the Dallas District. Over the three years in this position,
approximately 180 projects valued at more than $500 million were completed.
In January 1993, this included $485 million on 87 active projects. These
responsibilities included coordination of construction scheduling and fraffic
control review for the US 75 (North Central Expressway) Corridor
reconstruction from TH 635 south to the Central Business District, Provided staff
level review of consultant’s traffic control plans and constructability review.
Represented TxDOT in coordination with multiple agencies on the Traffic
Management Team in planning for the reconstruction effort. Reviewed plans by
Dalias Area Rapid Transit (DART) for constructability and traffic control
concerning the construction of the light rail stations and tunnel within the right-
of-way and adjacent to the US 75 roadway construction. Also provided
expertise in traffic control and construction litigation to the Staff Attorney. In
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addition, provided field reviews and monitored consfruction inspection, contract
administration, and materials testing district wide.

Project Engineer, Northside Area Office, Dallas District, TxDOT ~ Mr,
Dillon was responsible for managing project level construction inspection,
contract administration, and materials festing on projects as listed:

s USRS 75, Dallas County, Texas — 2 mile, $42.5 million, 3 ¥ vear
reconstruction project including 6 lanes of continuously reinforced concrete
pavement (CRCP) mainlanes, 18 & OS tied concrete shoulders, 6 lanes of
jointed reinforced concrete pavement (JRCP) confinuous frontage roads,
siructures (prestressed beams up to 142 feet with pre-cast deck panels & 8
decks), Railroad shoofly bridge construction, permanent railroad bridge
replacement (12 span steel beam), pre-cast reinforced earth walls, HMACP,
drainage (box culverts & RCP storm sewer), traffic signals & signing.
Developed and trained new inspectors in a rotational program including all
types of construction inspection and materials testing. Mr. Dillon was
Project Engineer on this job from January 1987 to November 1989,

s Loop 12, Dallas County, Texas — 9 mile, $3.1 million, 1 year rehabilitation
project including repairing deteriorated jointed plain concrete pavement
(JPCD), seal coat, overlay with latex modified hot mix asphalt pavement the
entire 6 lanes by 9 miles. Also included upgrades to safety end treatment
and retrofit bridge rail to T501 shape. Mr. Dillon was Project Engineer on
this job from January 1986 to December 1986.

s IH 30 Rockwall County, Texas ~ 11 mile, $24 million, 5 year project
consisting of 11" Jointed Reinforced Concrete Pavement placed ona 27
minimum asphalt bond breaker over the existing pavement. Included
reconstruction of 10 bridge structures. Mr. Dillon served as the Project
Engineer on this job from June 1985 to January 1986,

*  Loop 12, Dallas County, Texas — Performed basic design activities as a
part of the Area Office design group, including quantity calculations,
physical inventory, centerline station conversion from multiple previous
prajects. Mr. Dillon worked in this capacity from January 1985 to June
1985.

» IH 30 Rockwall County, Texas — Performed inspection activities on
various operations on this project including Hot Mix Asphalt Plant testing,
concrete batch plant testing, concrete paving inspection, Hot Mix Asphait
Concrete Pavement inspection, bridge inspection, storm sewer installation,
earthwork, etc. Mr. Dillon served as an inspector on this project from May
1984 to January 1985.
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An employee-owned company %A @I 4 7

November 9, 2001

Mr. Steven Z. Chutchian
Assistant City Engineer
Town of Addison

16801 Westgrove Dr.

P.O. Box 2010

Addison, Texas 75001-9010

Dear Mr. Chutchian:

Attached is a revised proposal that includes the time and fee necessary to
conduct the testing for this analysis. We propose to sub-contract with PSI, Inc.,
to obtain 3 cores of the concrete pavement to perform petrographic analysis and
acid solubility tests. This will provide PBS&J the information needed to make
recommendations for improvement of the pavement surface. PSI’s proposal to
us is attached for your review. We added a very small amount for our additional
time to coordinate, review and report their findings.

We are available to start the study at your convenience. However, since we
have proposed such a short timeframe to perform this work, we would appreciate
being notified verbally as soon as the Town decides to proceed so we can make
sure our schedules are ready when our contract time begins. Thank you for your
confidence in PBS&J. We look forward to working with you.

Sincerely,

Clarence Daugherty, P.E.
Director of Municipal Services

K:\MJIM\ProposalsiBeltline Addison Proposal-Nov6.doc

13800 Mantfort Drive, Suite 230, Dallas, Texas 75240-4347 » Telephone: 972.387.0771 e Fax: 572.387.9714 » www.pbsj.com


http:www.pbsj.com

SURFACE CONDITION STUDY
BELTLINE ROAD FROM DALLAS PARKWAY TO MARSH LANE
ADDISON, TEXAS

SCOPE OF SERVICES

PBS&J proposes to perform a study of the surface conditions of Belfline Road
from Dallas Parkway to Marsh Lane, It is PBS&J's understanding that the
surface of Beltline became slick or *polished” many years ago and that several
attempts have been made to solve the problem. The purpose of this study will be
to identify a definitive method to overcome the surface problems of this
pavement. This would be done by providing to the Town the results of the
analyses of several alternative strategies so that the Town can decide the
strategy that best fits the Town.

It is proposed that PBS&J perform the following tasks:

Gather detailed information about the history of the pavement: accidents,
studies and material tests, potential contributing factors, previous
improvements, etc.

Make field observations

Perform tests of concrete related to skid resistance characteristics (sub-
contract for three cores for petrographic analysis and acid solubility tests)

ldentify potential improvement strategies to restore desired skid resistance
properties

Determine what each strategy accomplishes, or fails to accomplish, and
the characteristics of each strategy that may make a difference to the
Town's final decision

Estimate the construction and life cycle cost of each strategy

Develop a matrix that indicates a rating for each strategy in the areas of
pavement surface performance, service life, cost effectiveness,
constructability and community acceptability

Present the resulting repaort to the Town in draft form and then in final form
after review and discussion with the Town staff

It is proposed that the Town

make available all information pertinent to the analysis of the pavement

review partial study information submitted by consultant as needed and
provide consultant appropriate direction

review draft report and provide feedback in a timely manner to facilitate
completion of the final report



COMPENSATION

PBS&J proposes to prepare this study for a fixed fee of $14,800. This fee
includes all labor and expenses as well as laboratory testing. The fee includes
obtaining and testing three cores of the concrete pavement. If it is determined
and agreed to by the Town that additional cores and/or testing is required, those
will be performed for an additional amount by prior written agreement between
the Town of Addison and PBS&J.

TIME OF COMPLETION

PBS&J proposes to perform the work and submit a draft report within 40 working
days. Converting this time to calendar days will depend on the date of the notice
to proceed, whether or not any holidays fall within the project time and any time
required by the Town to gather information needed by PBS&J. A Final Report
will be completed one week after PBS&J receives comments regarding the draft
report.
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November 7, 2001

Mr. Doug Dillon

PBS&J

13800 Monfort Drive Suite 230
Addison, Texas 75240

Re: Proposal for Construction Materials
Testing and Inspection Services
Testing on Belt Line to Marsh lane
Addison, Texas

PSI Proposal No. 341-1085R-1
Dear Mr. Dillon,

Professional Service Industries, Inc. (PSI), is pleased to submit the foliowing
proposal for performing Construction Materials Testing and Inspection services on the
project referenced above. Professional Service Industries, Inc. (PSl}), understands
that we have been selected based upon our qualifications in accordance with the
Professional Service Procurement Act, Article 2254.004 of the Texas Government
Code, to provide the above referenced services for this project. In accordance with
this act, we are now submitting our proposed fee schedule as the second step or the
negotiation phase of the contracting process.

As America’s largest independent testing firm and the nations fourth largest
consulting engineering firm, we bring extensive experience in providing professional
engineering and materials testing services for clients in the Dallas/Fort Worth area,
throughout the State of Texas and the nation. With four local offices servicing the
metroplex, PSI has the technical capabilities, personnel and equipment resources
and local expertise to provide you with superior testing services.

PSI proposes to provide experienced, technical personnel to perform testing and
inspection services ‘as requested in general accordance with project specifications.
Provided herewith is our budgetary estimate of the anticipated testing and the
associated estimated costs based on the project characteristics available at the time
of this proposal. PSI proposes to accomplish the work on a unit price basis in
accordance with the unit rates of this proposal. Al work will be performed in
accordance with the General Conditions attached herein and considered a part of this
proposal.

The cost estimate was developed based on the estimated quantities, types of
tests and the unit rates shown herein. This estimate was developed based on a
defined scope of work as outlined in this proposal. Any work which is required
beyond this estimate will be charged per the unit rates shown.

Profassional Service Industries, Inc. » 4087 Shilling Way » Dallas, TX 75237 » Phaone 214/330-9211 « Fax 972/263-2612
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PSI will proceed with the work upon receipt of a signed proposal. Please sign and
return one copy of this proposal intact. When returning this proposal, please complete
the attached Project Data Sheet so that PS| may best serve your project and help
distribute reports to the appropriate parties.

P8I looks forward to providing services to PBS&J during construction of the Belt Line
to Marsh lane project. Once a detailed construction schedule and material guantity
are available, we would be pleased to mest with you and refine the attached estimate
and add or delete services as desired. Should you have any questions or wish to
discuss this proposal further, please contact us at your earliest convenience at 214
330-9211.

Respectiully submitted,
PROFESSIONAL SERVICE INDUSTRIES, INC.

W —_— Z] ?/Hz;y, Jr., P.E.

Robert P. Nance Thomas
Department Manager Vice President
Construction Materials Testing «

Attachments:  Project information/Assumptions
Estimated Materials Testing Cost Summary
Estimated Materials Testing Cost Breakdown
Project Data Sheet
General Conditions

AGREED TO THIS DAY OF , 2001

SIGNATURE:

TYPED/PRINTED NAME:

TITLE:

FIRM:
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PROJECT INFORMATION/ASSUMPTIONS

Concrete Coring and Analysis

1. As requested a PSI representative will perform concrete coring and patching at
three distinct areas of the main lanes of Belt Line road.

2. PS! will develop and implement a plan of traffic control during the coring
operations at the three distinct locations.

3. At the request of the Town of Addison all concrete coring will be performed during
night time hours in an effort to minimize the impact on the flow of traffic.

4. Three-petrography analysis and will be performed as requested and the report of
finding will be sent to the client.

5. The three cores locations will be patched with quick set ready mix concrete.

6. One acid solubility test will be performed on each of the three concrete samples
obtained from the coring operation. The amount of acid soluble material in the
sample will be determined. The amount of acid soluble material in the fine
aggregate pottion of the concrete will be mathematically calculated by difference
using the values of cement paste determined in the petrographic analysis and
values of coarse and fine aggregate determined from a gradation analysis of the
residue of the acid’ solubility test. it should be understood that the amount of
soluble material calculated for the fine aggregate will be understated if there is
acid insoluble material in the cement paste and will be overstated if there is acid
soluble material in the coarse aggregate.
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ESTIMATED TESTING SCHEDULE
PSI performs a complete range of Construction Materials Testing Inspection Services
as well as Geotechnical and Environmental Consulting Services. In addition to those
listed above, your project can be provided with the following:

Fireproofing Inspection - Geotechnical Services

- Environmental Site Assessments Indoor Air Quality Studies

- Asbestos Sampling & Testing - Lead Based Paint Testing
- Roof Testing & Inspections - Floor Flatness Testing
- Wetland Investigation - Hydrologic/Hydraulic Engineering
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Estimated Materials Testing Summary

The following Is our estimate of the number, type, and cost of anticipated
Construction Materials Testing and Inspection Services for the subject project. This
estimate was developed based-on assumplions made from current information
available to us regarding expected work schedules, amount of materials, project .
requirements, etc. it should be recognized that variations in construction schedules,
weather, etc., could result in differences between the actual and estimated testing
costs. Although efforts will be made to maintain the testing costs within the estimated
amount, charges will be computed based on actual services rendered.

Proposal excludes the following items:

Cancellation without notice

X Qvertime X
X Stabilization X Environmental Engineering
X Re-testing X Waiver of Subrogation
X Special EngineeringServices
Materials Testing Total Estimate $6,118.00
Allowance for Steel Inspection *** $0.00
Total Sum $6,119.00

*** By Owner Direction
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A. Concrete Coring and Analysis

1 par ¥ sy

Congretg Compression Gylinders Each
Two Concrete Coring Technicians Mour
Concrets Coring Rig Day
Petrograghy Analysis Each
Tratfic Control Plan Day
Acid Scilubllity Each
Concrete Corg Preparation Each
Sub-Total
B. Speclal Testing
Concrete Flatness * ™ Par Hour On-Site +2 Hours Lab Holr
Projuct EnglrearManager Bavlew of Reports Hour
Flraprocding inspection Hour
Batch Plant Ingpaction Hour
Special Testing Haur
Spedal Testing Hour
Sub-Total
C. Trip ChargesMisceliansoas
Site VistSample Pick Up Trip
Sub-Total

15

ey

18

= = = B B+ )

$12.00
857.0C
21000
$850.00
51,500.00
$150.0¢
$4.00

£50.00
S85.00
850.00
550,00
550.00
5§50.08

535.00

Materials Testing Total Estimate
Allowance for Steel Inspection **

Total Sum

*** By Owner Direction

GENERAL

Hourly work is porial 1o portal with a minimum of four hours per calt out unless ctherwise noted.  Charges for services perfonmed
oulside of 8:00 AM 1o 5:00 PM, over & hours per day and on Saturdays wil bs bifled at 1.5 times the lisled rates. Services
perdomed on Sundays and holidays will be performied at 2.0 times the listed wates.

Report review (typically 0.2 te 0.5 hours per repart), consullation, meetings, efe, by Project Manager, will be bllled at $85.00 per
hour. Above unit rates include up to three copies of each report distributed and mailed in accordance wilh your instruclions.

Additionat report coples billed at $1.00 each,

This proposal presents e typical construction maferials testing required on area projects. If an ingreased or decreased scope of
work Is desied, we vwould be pleased to discuss this at the agprooriate time. Addional services and fees not listed, will be quoted

upan recLest,

.

$0.00
91280
240,80
£2.650.00
$1.500.00
$450.00
$72.00

$5,£04.00

800
$425.00
000
8050
0.00
$6.00
428,00

S8.00
$0.00

$6,119.00

$0.00

$6,119.00
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SURFACE CONDITION STUDY
BELTLINE ROAD FROM DALLAS PARKWAY TO MARSH LANE
ADDISON, TEXAS

SCOPE OF SERVICES

PBS&J proposes to perform a study of the surface conditions of Beltline Road
from Dallas Parkway to Marsh Lane. It is PBS&J's understanding that the
surface of Beltline became slick or “polished” many years ago and that several
attempts have been made to solve the problem. The purpose of this study will be
to identify a definitive method to overcome the surface problems of this
pavement, This would be done by providing to the Town the results of the
analyses of several alternative strategies so that the Town can decide the
strategy that best fits the Town.

It is proposed that PBS&J perform the following tasks:

Gather detailed information about the history of the pavement: accidents,
studies and material tests, potential contributing factors, previous
improvements, etc.

Make field cbservations

Perform tests of concrete related to skid resistance characteristics (sub-
contract for three cores for petrographic analysis and acid solubility tests)

Identify potential improvement strategies to restore desired skid resistance
properties

Determine what each strategy accomplishes, or fails to accomplish, and
the characteristics of each strategy that may make a difference to the
Town's final decision

Estimate the construction and life cycle cost of each strategy

Develop a matrix that indicates a rating for each strategy in the areas of
pavement surface performance, service life, cost effectiveness,
constructability and community acceptability

Present the resulting report to the Town in draft form and then in final form
after review and discussion with the Town staff

It is proposed that the Town

make available all information pertinent to the analysis of the pavement

review partial study information submitted by consultant as needed and
provide consultant appropriate direction

review draft report and provide feedback in a timely manner to facilitate
completion of the final report



COMPENSATION

PBS&J proposes to prepare this study for a fixed fee of $14,900. This fee
includes all labor and expenses as well as laboratory testing. The fee includes
obtaining and testing three cores of the concrete pavement. ifit is determined
and agreed to by the Town that additional cores and/or testing is required, those
will be performed for an additional amount by prior written agreement between
the Town of Addison and PBS&J.

TIME OF COMPLETION

PRS&J proposes to perform the work and submit a draft report within 40 working
days. Converting this time to calendar days will depend on the date of the notice
to proceed, whether or not any holidays fall within the project time and any time
required by the Town to gather information needed by PBS&J. A Final Report
will be completed one week after PBS&J receives comments regarding the draft
report.
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Névember 7, 2001

Mr. Doug Dillon

PBS&J

13800 Monfort Drive Suite 230
Addison, Texas 75240

Re: Proposal for Construction Materials
Testing and Inspection Services
Testing on Belt Line to Marsh lane
Addison, Texas

PSI Proposal No. 341-1085R-1
Dear Mr. Dillon,

Professional Service Industries, Inc. (PSI), is pleased to submit the following
proposal for performing Construction Materials Testing and inspection services on the
project referenced above. Professional Service Industries, Inc. (PSI), understands
that we have been selected based upon our qualifications in accordance with the
Professional Service Procurement Act, Article 2254.004 of the Texas Government
Code, to provide the above referenced services for this project. In accordance with
this act, we are now submitting our proposed fee schedule as the second step or the
negotiation phase of the contracting process.

As America’s largest independent testing firm and the nations fourth largest
consulting engineering firm, we bring extensive experience in providing professional
engineering and materials testing services for clients in the Dallas/Fort Worth area,
throughout the State of Texas and the nation. With four local offices servicing the
metroplex, PSI has the technical capabilities, personnel and equipment resources
and local expertise to provide you with superior testing services.

PSI proposes to provide experienced, technical personnel to perform festing and
inspection services as requested in general accordance with project specifications.
Provided herewith is our budgetary estimate of the anticipated testing and the
associated estimated costs based on the project characteristics available at the time
of this proposal. PSi proposes to accomplish the work on a unit price basis in
accordance with the unit rates of this proposal. Al work will be performed in
accordance with the General Conditions attached herein and considered a part of this
proposal.

The cost estimate was developed based on the estimated quantities, types of
tests and the unit rates shown herein. This estimate was developed based on a
defined scope of work as outlined in this proposal. Any work which is required
beyond this estimate will be charged per the unit rates shown.

Profassional Service Industrias, Ing. « 4087 Shilling Way = Dallag, TX 75237 « Phone 214/330-2211 » Fax 972/263-26712
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P8I will proceed with the work upon receipt of a signed proposal. Please sign and
return one copy of this proposal intact. When returning this proposal, please complete
the attached Project Data Sheet so that PS! may best serve your project and help
distribute reports to the appropriate parties.

PSI looks forward to providing services to PBS&J during construction of the Belt Line
to Marsh lane project. Once a detailed construction schedule and material quantity
are available, we would be pleased to meet with you and refine the attached estimate
and add or delete services as desired. Should you have any questions or wish to
discuss this proposal further, please contact us at your earliest convenience at 214
330-9211.

Respectfully submitted,
PROFESSIONAL SERVICE INDUSTRIES, INC.

%/M Z] i/ﬁa;y, Jr., P.E.

Robert P. Nance Thomas
Department Manager Vice President
Construction Materials Testing .

Attachments:  Project information/Assumptions
Estimated Materials Testing Cost Summary
Estimated Materials Testing Cost Breakdown
Project Data Sheet
General Conditions

AGREED TO THIS DAY OF , 2001

SIGNATURE:

TYPED/PRINTED NAME:

TITLE:

FIRM:
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PROJECT INFORMATION/ASSUMPTIONS

Concrete Coring and Analysis

1. As requested a PSI representative will perform concrete coring and patching at
three distinct areas of the main lanes of Beli Line road.

2. PSI will develop and implement a plan of traffic control during the coring
operations at the three distinct locations.

3. Atthe request of the Town of Addison all concrete coring will be performed during
night time hours in an effort to minimize the impact on the flow of traffic.

4. Three-petrography analysis and will be performed as requested and the report of
finding will be sent to the client.

5. The three cores locations will be patched with quick set ready mix concrete.

8. One acid solubility test wili be performed on each of the three concrete samples
obtained from the coring operation. The amount of acid soluble material in the
sample will be determined. The amount of acid soluble material in the fine
aggregate portion of the concrete will be mathematically calculated by difference
using the values of cement paste determined in the petrographic analysis and
values of coarse and fine aggregate determined from a gradation analysis of the
residue of the acid solubility test. It should be understood that the amount of
soluble material calculated for the fine aggregate will be understated if there is
acid insoluble material in the cement paste and will be overstated if there is acid
soluble material in the coarse aggregate.
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ESTIMATED TESTING SCHEDULE

PSI performs a complete range of Construction Materials Testing Inspection Services
as well as Geotechnical and Environmental Consulting Services. In addition to those
listed above, your project can be provided with the following:

- Fireproofing Inspection - Geotechnical Services

- Environmental Site Assessments - Indoor Air Quality Studies

- Asbestos Sampling & Testing - Lead Based Paint Testing

- Roof Testing & Inspections - Floor Flatness Testing

- Woetland Investigation - Hydrologic/Hydraulic Engineering

roy=Y}
-
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Estimated Materials Testing Summary

The following is our estimate of the number, type, and cost of anficipated
Construction Materials Testing and Inspection Services for the subject project. This
gstimate was developed based on assumptions made from current information
available to us regarding expected work schedules, amount of materials, project
requirements, etc. It should be recognized that variations in construction schedules,
weather, etc., could result in differences between the actual and estimated testing
costs. Although efforts will be made to maintain the testing costs within the estimated
amount, charges will be computed based on actual services rendered.,

Proposal excludes the following items:

X Overtime X Cancellation without notice
X Stabilization X Environmental Engineering
X He-testing X Waiver of Subrogation
X Special EngineeringServices

Materials Testing Total Estimate $6,119.00

Aliowance for Steef Inspection *** $0.00

Total Sum $6,119.00

*** By Owner Direction
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A, Convrats Coring and Analysis

Concrate Comprassion Cylinders ‘ ! - Each o $12.00 $0.00
Twe Conevets Coding Technicians Hour % 85700 5912.00
Concrate {xzing Rig Day 1 $240.00 5210,00
Pateograghy Analysis Each 3 $850.00 $2,550.00
Traffic Controd Plan Day 1 $1,500.00 81, 200.08
Acid Sciubility Each 3 SE50.00 $450.00
Concrate Cora Preparation Fach 18 $4.00 gr2.00

Sub-Total $3,654.00

B. Special Testing

Concrete Flatnags *“ % par Howr On-Site +2 Hours Lab Hour 8 850,00 $0.00
Project Enginaaranager Review of Fepons Haur S SRE.O0 $42500
Firapranfing Inspecton Hour 0 g50.00 5000
Batch Flant Inspeciion Mo [¢] 580.00 .00
Special Testing Hour [+ 560.00 £0.00
Spacial Testing Hespr ¢ S50.00 S0.00
Sub-Total $425.08

€. Trip ChargesMiscellangous .
Site Visi¥Sample Pick Up Tép <] S3s00 00
Subk-Total 5000
Materials Testing Total Estimate $6,118.00
Allowance for Steel Inspection *** $0.00
Total Sum $6,119.00

** By Ownsr Direction

GGENERAL

Hourly work is portal to portal with a minimum of four hours per call out unless ctherwise noted,  Charges for services performsd
outside of 8:00 AM to 500 PM, over 8 hours per day and on Salurdays will be billed at 1.5 mes the listed rates. Services
periormed on Sundays and holidays will be performed at 2.0 times the listed mites.

Report review {ypieally 0.2 to 0.5 hours per report), consuitation, meelings, etc. by Project Manager, will be billed at $85.00 per
howr. Above unit rates nclude up to three coples of each report distributed and mailed in accordance with your instructions.
Additional report copies billed at $1.00 each.

This proposal presents the typical construction materials testing required on area projects, If an incrsased or decreased scope of

worl is desired, we would be pleased to discuss this at the appropriats time. Additfional services and faas not listed, wili be quoted
Up0n request, ’
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Mr. Steven Z. Chuichian
Assistant City Engineer
Town of Addison

16801 Wesigrove Dr.

P.O. Box 8010

Addison, Texas 75001-9010

Dear Mr. Chutchian:

Attached is a revised proposal that includes the time and fee necessary to
conduct the testing for this analysis. We propose to sub-contract with PSI, Inc.,
to obtain 3 cores of the concrete pavement to perform petrographic analysis and
acid solubility tests. This will provide PBS&J the information needed to make
recommendations for improvement of the pavement surface. PSl's proposal to
us is attached for your review. We added a very small amount for our additional
time to coordinate, review and report their findings.

We are available to start the study at your convenience. However, since we
have proposed such a short timeframe to perform this work, we would appreciate
being notified verbally as soon as the Town decides to proceed so we can make
sure our schedules are ready when our contract fime begins. Thank you for your
confidence in PBS&J. We look forward to working with you.

Sincerely,

i LB

Clarence Daugherty, P. E
Director of Municipal Services

KidiiProposals\Beitine Addison Proposak-NovB.dac

12800 Montfort Drive, Suite 230, Dallas, Texas 75240-4347 » Telephone: §72.387.0771 » Fax: 972.387.9714 » www.pbsj.com
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