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Section 1 Introduction

GBW Engineers, Inc. (GBW) was retained by the Town of Addison on September 7, 2000, to
provide the surveying, engineering, and geotechnical services required for the design of Phase One
of the reconstruction of Midway Road from Belt Line Road to Keller Springs Road. GBW’s
subconsultants on this project were HNTB Corporation (construction sequencing and traffic control)
and Alpha Testing, Inc. (geotechnical).

GBW'’s agreement with the Town represents Phase One of what is anticipated to be a two-phase
design process. Phase One consists of the preparation of all the construction plans and specifications
necessary for the reconstruction work except for construction sequencing and traffic control,
landscaping and irrigation, storm water pollution prevention plan and erosion control, signalization,
and temporary lighting, and sidewalks. All median opening widths, turn lane lengths, and street and
driveway radii have been reviewed and design changes made where appropriate.

Phase One included the preparation of this engineeriug report which is intended to provide a basis
for the Town to establish a construction phasing and funding approach for this project. The scope
of work for this design report included the following project issues:

- phasing alternatives for the reconstruction work

- a recommended construction sequencing and traffic control approach for the project

- the limits of reconstruction work which can be accomplished with available bond

funds
- preparation of an Opinion of Probable Cost.

Phase Two, which will be completed at a later date, consists of completing the remaining
construction plans along with separating the plans prepared in Phase One into a separate bid package
for construction phasing purposes. Public notification and coordination with other cities, DART and
affected businesses will be included in Phase Two, Bidding and construction services will also be
provided.

During the execution of this project, several important design related issues surfaced that required
detailed evaluation. As these issues were not included in the scope of services for the design report,
they are not included in the main body of this report. However, in order to make this report an
all-inclusive reference for Phase One of the Midway Road Reconstruction Project, previous memos
and letters that discuss related design issues have been included in the Appendices A through C.
These memos include the following:

. Appendix A: April 2; 2001 memo from GBW to Steve Chutchian {Town) and Jerry Holder
(HINTB) concerning Cement Treated Permeable Base;

. Appendix B: May 7, 2001 memeo from GBW to Steve Chutchian concerning Ductbanks;

. Appendix C: May 16, 2001 letter from GBW to Steve Chutchian concerning the Midway
Road Pavement Section.
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Section 1 Introduction

Phase One of the design included the preparation of a geotechnical report by Alpha Testing. This
report contains the results of field explorations and laboratory testing and an engineering
interpretation of this data. The results and analyses were used to develop recommendations for
remedial design and reconstruction of the Midway Road pavement. A copy of the geotechnical report
is contained in Appendix D.

An important design issue that surfaced which was beyond GBW’s initial scope of services, was the
adequacy of the existing storm drainage system. The Town’s staff determined that it would be
worthwhile to evaluate whether or not the existing storm sewer system meets current city criteria.
One reason for doing so is the significant savings that could be realized by upgrading the existing
system during the pavement reconstruction process, as opposed to doing so independently from the
reconstruction work. Given the comprehensive nature of GBW’s evaluation of the storm drainage
system, a written summary is provided in Section 5.
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Section 2 Existing Pavement Condition

In order to obtain a comprehensive inventory of the distress in the Midway Road pavement, the
following steps were taken:

. In conjunction with staff from the Town of Addison and Alpha Testing, GBW performed an
indepth inspection of the existing condition of the Midway Road pavement.

. GBW performed an independent walk-through, from Belt Line Road to Keller Springs Road,
during which all the evidence of pavement distress was marked on a set of base sheets.

. Town of Addison staff provided a history of the pavement’s life, including a summary of the
repair and rehabilitation work which had previously been carried out.

. Alpha Testing obtained, tested and evaluated 22 pavement core samples and furnished a
geotechnical report.

Pictures taken during the walk-through, which are representative of the condition of Midway Road,
are shown at the end of this section.

A summary of the results of GBW’s inventory and analysis is contained in a letter report which was
prepared for the Town of Addison on May 16, 2001 and is contained in Appendix C. The highlights
of this letter report are provided below:

. The pavement distress along the northbound lanes is more pronounced than the southbound
lanes.
. The worst section of the southbound lanes is in the vicinity of the railroad crossing near the

Belt Line Road end of the project where there is a sag in the profile.

. The cross-slope on the northbound lanes, which is mostly in the 1/8 to 1/4-inch per foot
range, is significantly less than the southbound lanes, where it is mostly in the 1/4 to 4-inch
per foot range.

. The difference between the northbound and southbound lane cross-slopes appears to have
resulted from an attempt to match the existing ground at the east and west right-of-way lines
when the current Midway Road pavement was designed in 1982.

. The flatter cross-slope on the northbound lanes increases the likelihood that surface water
will pond or runoff slowly, resulting in a higher infiltration rate into the subgrade through
pavement joints and cracks.

. In addition to rainfall, sprinkler systems in the medians and adjacent parkways are other
sources of water which can infiltrate the subgrade.

. Flat longitudinal slopes along some sections of Midway Road also slow the rate of storm
water runoff; for example, in the vicinity of the railroad crossing.

. Poor surface drainage appears to be the primary reason why pavement distress has been more
rapid along most of the northbound lanes than along the southbound lanes.

v The poor condition of many pavement joints, some of which may have been widened when
the pavement was milled and resealed in 1994, provide conduits for surface water to reach
the subgrade.
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Section 2 Existing Pavement Condition

. The plasticity index of the underlying clay soil is generally in the 18 to 55 range, which
indicates a high potential to shrink and swell.

. The soil borings do not provide evidence of a ground water problem.

. Only eight of the 22 soil borings showed evidence of lime in the subgrade, which suggests
that the lime stabilized subgrade was not uniformly constructed.

. A combination of moisture penetration over time and nonuniform lime stabilization during
construction has probably reduced the bearing capacity of the subgrade.
. The load transfer capability of the transverse contraction joints has been insufficient to

support the heavy traffic volume, resulting in a difference in pavement elevation at the front
and back ends of adjacent slabs.

. This difference, which results in a bump at the pavement joints on the northbound lanes in
particular, has also resulted in a transverse crack at the midpoint of some slabs,
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Section 3 Project Phasing

After the pavement inspection process was completed, GBW calculated approximate quantities for
the reconstruction work. These quantities were then matched with unit prices obtained from similar
projects and from contractor estimates to determine whether or not there were sufficient bond funds
available to reconstruct Midway Road from Belt Line Road to Keller Springs Road as one project.

According to Town staff, $4.75 million in bond funds is available for this project. It was determined
that these funds were budgeted to include payment for engineering services, landscape and irrigation
replacement, temporary lighting, in addition to all other project related expenses.

An initial order-of-magnitude Opinion of Probable Cost prepared by GBW revealed that the
available bond money was significanfly less than that total funds required to reconstruct the entire
project. Consequently, it was apparent that, unless additional funds were found, the project would
need to be phased, with the limits of Phase 1 reconstruction being established 50 as not to exceed the
available $4.75 million.

As GBW’s plan preparation work neared completion, 2 more detailed Opinion of Probable cost of
$6,682,583.60 was prepared for the reconstruction of the complete project in one phase. This
Opinion of Probable Cost, which is included in Section 5.0, confirmed that insufficient funds were
available to reconstruct the roadway, from Belt Line Road to Keller Springs Road, in one phase, At
this time, GBW met with the Town’s staff to determine the most appropriate construction phasing

Through coordination with the Town’s staff, it was determined to reconstruct the project in three
phases, with the worst condition pavement being replaced first and the pavement in the best
condition being constructed last. The Phase One Reconstruction limits were established such that
this phase could be constructed with the available funds. The Opinion of Probable Cost for each
phase includes an allowance for the landscaping and irrigation, which was provided by Dave
Baldwin, a landscape architect under separate contract with the Town. Section 5 of this report
presents an Opinion of Probable Cost for each construction phase in more detail.

Reconstruction Phases

Phase 1: Construct the northbound lanes from Belt Line Road to Keller Springs Road
{approximately 5700 feet of roadway) and the southbound lanes from Belt Line Road
to Lindbergh Drive (approximately 1500 feet of roadway).

Opinion of Probable Cost $4,300,251.56

Phase 2: Construct the southbound lanes from Boyington Drive to Keller Springs Road

{approximately 1700 feet of roadway).

Opinion of Probable Cost $1,073,233.92
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Section 3 Project Phasing

Phase 3: Construct the southbound lanes from Lindbergh Drive to Boyington Drive
(approximately 2500 feet of roadway).

Opinion of Probable Cost $1,668,715.62
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Section 4 Construction Sequencing and Traffic Control

GBW’s subconsultant, HNTB, prepared construction sequencing and traffic control alternatives for
the Midway Road Pavement Reconstruction project. During Phase 1 of the project, approximately
1500 linear feet of the northbound and southbound lanes will be constructed simuitaneously from Belt
Line Road to Lingbergh Drive. The retnainder of Phase 1 and all of Phases 2 and 3, from Lindbergh
Drive to Keller Springs Road, the project will consist of the northbound and southbound lanes being
constructed separately. Therefore, the construction sequencing has been broken into two sections, Belt
Line Road to Lindbergh Drive and Lindbergh Drive to Keller Springs Road.

Belt Line Road to Lindbergh Drive

Through this segment of the project, both the northbound and southbound lanes will be reconstructed
during Phase 1. Exhibits 1, 2 and 3 illustrate the lane sequencing alternatives considered for this
segment of the project. It should be noted that each construction sequencing alternative involves the
installation of temporary pavement in the median. The temporary paving of the median is needed in
order to provide sufficient pavement surface so that at least two lanes of traffic can be maintained
during the reconstruction work. The median landscaping will need to be removed and replaced,
however, the Town’s Landscape staff had projected to re-landscape the Midway Road corridor in the
future. In addition, the street lights in the median will need to be removed prior to, and replaced after,
the reconstruction work. It is also anticipated that temporary lighting will be required while the median
lights are out of service. Temporary relocation of the railroad gates will need to be coordinated with
DART.

The only temporary paving alternative to the median is to use the parkways and adjacent properties.
However, the impact on existing driveways, parking, landscaping inlets and other related
improvements, along with the need to acquire numerous temporary construction easements from the
adjacent property owners, made this alternative less desirable. The following is a description of each.

Alternative 1 - Both Directions: This alternative would provide two lanes in each direction

with a continuous left furn lane, leaving two lanes to be constructed during Steps 2, 3 and 4.
Step 1
. Remove necessary street lights, traffic lights, and landscaping.

Install necessary temporary street lights and traffic lights.

Remove the center median and install temporary asphalt.

Step 2

Move traffic to allow for the construction of the first two outside lanes.

Step 3

Once the first two outside lanes are constructed, move traffic to these lanes and

construct the opposite outside two lanes.

Step 4

. Move traffic to the two outside lanes on each side and construct the center lanes

and median.
»  Install permanent street lights, traffic lights, and median landscaping.
»  During this step there would not be a continuous lefi turn lane.

»

*

*
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Section 4 Construction Sequencing and T raﬁié Control

Alternative 1: Pros and Cons

Pros Cons

* Removes left turning vehicles » 10-foot lanes
from through traffic lanes

«  No splits in same direction traffic  «  Left turns in Step 3 in very few
locations

Vertical panels in Step 3 do not
provide positive protection from
pavement drop off

+  Curb offsets in Steps 1 and 2

+  No curb offsets in Step 3

«  Some dnveways may be closed
temporarily

Alternative 2 -- Both Directions: This alternative proposes to construct three lanes of traffic
while maintaining two lanes of traffic in each direction during Steps 2 and 3. No continuous
left turn lane is provided,
Step 1

Remove necessary street lights, traffic lights, and landscaping.

Install necessary temporary street lights, traffic lights, and landscaping.

Remove the center median and install temporary asphalt.
tep 2

L 3 - »

o

Stepe

. Move traffic to the outer three southbound lanes and the temporary median
asphalt while the northbound lanes are constructed.

Step 3

. Reverse traffic for the construction of the southbound lanes.

Step 4

. Construct the median and turning lanes.

. Install permanent street lights, traffic lights, and landscaping.

Alternative 2: Pros and Cons

Pros Cons
»  Lower construction costs likely +  Left and right turning movements
will impede through traffic
»  Shorter duration project likely »  Lower capacity than other two
options (due to turns)
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Section 4 Construction Sequencing and Traffic Control

Pros Cons

»  Positive protection for pavement *  10-foot lanes
drop offs

*  No splits in same direction traffic =~ * No curb offsets in Step 3

+  Curb offsets in Steps 1 and 2 «  Good signing and sign maintenance
is critical

Alternative 3 -- Both Directions This alternative provides three lanes in each direction at all
times. During some steps of the sequencing for this alternative, traffic flow in one direction
would be split by traffic control devices. No continuous turning lanes would be provided.

Step 1

. Remove necessary street lights, traffic lights, and landscaping.

. Install necessary temporary street lights and traffic lights.

. Remove the center median and install temporary asphalt and traffic control

devices.

Step 2
. Move traffic to facilitate one lane of construction.

Step 3

* Open the new lane to traffic and close the next lane for construction.
Steps 4 thr 7

. Repeat this step until all the lanes are constructed.

Step 8

. Construct the median and turning lanes.

. Install permanent street lights, traffic lights, and landscaping.

Alternative 3: Pros and Cons

Pros Cons
= Allows for 3 lanes of trafficeach ~ +  Splits same direction traffic during
direction throughout construction construction process causing safety
concerns and potential to confuse
motorists

*» CuwboffsetsinSteps 2,3,4,and5 «  Vertical panels do not provide
positive protection for pavement
drop off

+  10-foot lanes in most steps
«  No curb offsets in Steps 1 and 6
*  Longer duration construction likely

«  More costly construction likely
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Section 4 Construction Sequencing and Traffic Control

Recommended Alternative: Alternatives 1 and 2 are preferred to Alternative 3 because they have less
sequencing steps which reduces the construction time. Alternative 1 is preferred over Alternative 2
because the continuous turn lane will provide for better traffic flow during most of the construction.
Consequently, Alternative 1 is the preferred alternative.

Lindbergh Drive to Keller Springs Road

North of Lindbergh Drive, the construction of the northbound and southbound lanes will be performed
separately for all three phases of construction. Exhibits 4, 5 and 6 illustrate the lane sequencing
alternatives that were considered.

Alternative 1 —~ One Direction: This alternative, which follows the same concept as
Alternative I - Both Directions, would provide two lanes in each direction with a continuous
left turn lane during Step 2, leaving two lanes under construction.

Step 1

. Remove necessary street lights, traffic lights, and landscaping.

. Install necessary temporary street lights and traffic lights.

. Remove the center median and install temporary asphalt.

. Move traffic to allow for the construction of the two outside lanes.,

. Move traffic to the two new lanes and construet the remaining lane and left
turn lanes.
’ Install permanent street lights, traffic lights and median landscaping.

The pros and cons for this alternative, which includes the expense of removing and replacing
the median, are similar to those identified for Alternative 1 - Both Directions.

Alternative 2 — One Direction: This alternative would provide two lanes of traffic in each
direction, allowing for the construction of three lanes. No continuous left turn lane would be
provided,

Step 1

. Remove necessary street lights, traffic lights and landscaping.

. Install necessary temporary street lights and traffic lights.

- Remove the center median and install temporary asphalt.

Step 2
. Move traffic to allow for the construction of all three lanes,

Step 3

. Move traffic to the new pavement.

. Install permanent street lights, traffic lights, and median landscaping.
The pros and cons for this alternative, which includes the expense of removing and replacing
the median, are similar to those identified for Alternative 1 — Both Directions.
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Section 4 Construction Sequencing and Traffic Control

Alternative 3 - One Direction: This alternative does not require the removal of the median.
In the direction of construction, two 10" lanes of traffic would be provided without furning
lanes, leaving one lane to be constructed at the time.

Step 1

. Move traffic from the outside lane to remaining two lanes, providing 10' traffic
lanes.

. Demolish and construct outside lane.

Steps 2and 3

. Move one lane of traffic to new surface and demolish and construct next lane.

. Repeat until all lanes and turning lanes are constructed.

The pros and cons for this alternative, which does not require the median removal, are similar
to those identified for Alternative 3 -- Both Directions.

Alternative 3 is the preferred alternative because it saves the considerable expense of removal and

replacement of the median, the street lighting, and the landscaping. In addition, no temporary lighting
1s required.
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Section 5 Storm Sewer Ana{ysis

As an extension of the scope of this design report, GBW performed an analysis of the storm sewer
system along Midway Road from Belt Line Road to Keller Springs Road. Exhibits 7 and § have been
included in this section to show the drainage areas and the existing and proposed improvements to the
storm sewer system.

To analyze the existing and proposed storm sewer system, a spreadsheet was developed based upon
the principles outlined in the Town of Addison’s Drainage Criteria Manual. The results are attached
in Appendices B and C. The following is a summary of the analysis of the existing system, and the
proposed modifications, which will bring the existing system up to current Town standards.

5.1 Existine Storm Sewer System

The existing Midway Road storm sewer system between Belt Line Road and Keller Springs Road
consists of five separate storm sewer lines. Lines A, C and D outfall into a 9' x 5' concrete box culvert
located just south of the DART owned railroad crossing, while Line B outfails into Line A. No plans
were found for Line E which drains one inlet in the northbound lanes just upstream of the Keller
Springs intersection. As a result, it was not possible to analyze this system.

The following is a detailed description of the four lines.

South of 9 x 5' Box Culvert, North of Belt Line Road

e Line A: 158 linear feet of 30" RCP
- intercepts flow from the northbound lanes via one 10' inlet located in a low-point of
the roadway;
- outfalls into box culvert,

. Line B: 19 linear feet of 21" RCP, 303 linear feet of 24” RCP
- intercepts flow from the north and southbound lanes via 1-20" inlet and 2-10' inlets;
- outfalls into Line A.

North of 9' x 5' Box Culvert, South of Wright Road

. Line C: 420 linear feet of 24" RCP, 337 linear feet of 30" RCP, 163 linear feet of 36" RCP,
387 linear feet of 42" RCP, 644 linear feet of 48" RCP, 691 linear feet of 2 barrel 42"
RCP, 139 linear feet of 2 barrel 48" CMP; 2,781 total linear footage of storm sewer
- intercepts flow from the north and southbound lanes via 1-20" inlet, 21-1¢ inlets and
1-6' inlet;
- outfalls into box culvert.

a Line D: 136 linear feet of 24" RCP; 166 linear feet of 40" CMP;
- intercepts flow from the northbound lanes via one 20’ inlet located in a low-point of
the roadway;
- outfalls into box culvert.
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Section 5 Storm Sewer Analysis

9 x 5' Box Culvert

The 9’ x 5' box culvert was designed on a 1.25% slope. It is approximately 165 feet long with two 30
degree bends located approximately 10 to 15 feet from each end to align the culvert with the incoming
and outgoing channels. These channels are trapezoidal with 2:1 side slopes and a 10 foot flat bottom.
The bottom and the side slopes, up to a depth of 4 feet, are lined with concrete riprap. The downstream
channel has a slope of approximately 1.0%.

Exhibit 9 shows the as-builts for the box culvert. The plans do not provide a hydraulic grade line
elevation through the box or a summary of the computations performed to develop the flow, A
tailwater 0f 616.12 for the box is provided; however, the storm event and flow used to determine this
tailwater was not indicated,

The existing 9" x 5" box culvert carries the flow from a local drainage ditch that intereepts the drainage
east of Midway Road. According to the as-built plans, the box culvert was designed to carry a flow
of approximately 700 cfs; however, GBW’s drainage caleulations show that a 100-year flow at this
culvert for a fully developed watershed of approximately 1,334 cfs. This flow was developed in
conjunction with the drainage calculations for Arapaho Road Phase 2.

To determine the tailwater for the storm sewer analysis, it was necessary to determine the hydraulics
of the existing box culvert. The Federal Highway Administration's Culvert Analysis program, HY-8,
was used, however, HY-8 does not take into account the occurrence of backwater in the channel.
Midway Road is approximately 4 feet higher than the top of the box in elevation with 2 sloping
embankment from the parkway to the top of the box. The top of the channel bank immediately
upstream of Midway Road ends about one foot below the top of the box; consequently, any backwater
in the channel would not exceed the height of the culvert before it overflows the channel banks. The
overflow storage area is sufficiently large that no over flow over Midway Road has been reported from
backwater in the channel,

Based on the HY-8 analysis, overtopping of the roadway occurs around 500 cfs. The box culvert is
under inlet control during flows greater than 100 cfs. Based on this analysis, the box culvert does not
have the capacity fo carry the flows from a 100-year flood event. The results of the analysis are
provided in Appendix D). It should be noted, however, that an additional box culvert is proposed at
this location in conjunction with the Arapaho 2 project.

The existing system was analyzed based on the geometry of the existing roadway and the proposed
roadway. Under both conditions, many of the inlets along the northbound lanes were undersized
causing excessive carryover between inlets the allowable gutter depth along the majority of the
northbound lanes to be exceeded. The analysis appears to indicate that for the majority of the system,
the actual pipe system is sized adequately to carry the flow; however, due to inadequate inlets in the
existing system, much of the water is currently detained in the streets and slowly released into the pipe
system.

$0-238 Midway Roedd Design Report 13 June 2082
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Section 5

Storm Sewer Analysis

5.2 Proposed Storm Sewer System Improvements

Because the analysis shows that, for the majority of the system, the pipes are adequate to carry the
100-year flow, the proposed modifications focus primarily on new inlets and the extension of the
system in select locations. The following is a summary of the storm drainage modifications that are
recommended. These modifications have been illustrated in Exhibit 8.

Line A:

Line B:

Line C:

Line D:

Expand the existing 10" curb inlet to a 20' curb inlet.

Replace 108 linear feet of 24" RCP with 30" RCP beginning at Inlet / Lateral
B3 and ending at the tie-in to Line A.

Extend Line C north on Midway with 330 linear feet of 24" RCP and add 3 -
10" curb inlets,

Replace or expand 11 - 10" curb inlets with 14" and 20’ curb inlets, depending
on the location. Remove inlets C2, €23, and C24 from Line C and connect to
Line D (see below).

Add a special inlet opening to drain area 10A prior to the runoff reaching the
street. :

Extend Line D north on Midway with 470 linear feet of 30" RCP and connect
intets C2, C23 and C24 to Line D.

Inlet C2 should be expanded to a 20 curb inlet.

An additional 10' curb inlet on Lindbergh should be added to decrease the flow
depth in the gutier. This would include an additional 200 linear feet of 21"
RCP.

One 10' curb inlet should be added to Line D) south of Lindbergh on Midway.

00238 Medway Road Design Report i4 June 2002
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Section 6

Opinion of Probable Cost

Based on the recommended project phasing and construction sequencing, an Opinion of Probable Cost
has been prepared. Tables 1 through 3 contain the Opinions of Probable Cost for Phases 1, 2, and 3,
respectively, Table 4 includes an Opinion of Probable Cost for the entire roadway, given that it is

constructed as one project. These costs, which include a 10% contingency, are shown below:
Phase 1: $4,300,251.56
Phase 2: $1,073,233.92
Phase 3: $1,668,715.62

Entire Project:  $6,682,583.60

As previously noted, the current funding available for Phase 1 of the project is $4.75 million, which
includes design and landscaping.

The following assumptions were made when preparing the Opinions of Probable Costs for this project:

The cost of entire project constructed at one time is less than the sum of the three
phases, due to economies of scale.

Proposed improvements to the existing stonm sewer system as outlined in this report
have been mncluded.

Concrete sidewalks will be replaced when located directly adjacent to the existing
curb.

Median brick pavers will be used in areas where the median width is less than 3',
Coordination with DART regarding the railroad crossing gates will be required during
the design and construction process.

Coordination with Oncor will be required for the removal and replacement of the street
lights and installation of the new traffic signals.

A 10-inch Portland cement pavement section with dowelled joints on a crushed
limestone base and a compacted subgrade has been utilized.

A minimum pavement strength of 650 psi has been specified.

A thicker pavement section has been used in lieu of lime stabilization in order to
reduce the construction time.

80-238 Midway Road Design Report 15 June 2082



TABLE 1
ENGINEER'S OPINIOH OF PROBABLE COST
PHASE 1 MIDWAY RQAD RECONSTRUCTION
NORTHBOUND LANES FROM BELT LINE ROAD TO KELLER SPRINGS (5,700 LINEAR FEET)
SOUTHBOUND LANES FROM BELT LINE ROAD TO LINDBERG (1,500 LINEAR FEET)
’ ADDISON, TEXAS
TTEM UNIT TOTAL TOTAL
NO. |ITEM DESGRIPTION UNIT COST QUANTITY COST
1 [MOBILIZATION LS $110,000.00 1 $110,600.00
2 |PREPARE RIGHT OF WAY STA 5250000 57 $142.EG6.00
3__JUNCLASSIFIED ROADWAY EXCAVATION Y §10.00 5,500 555,006.00
4 [SAWCUT EXISTING PAVEMENT / DRIVEWAY LF $3.00 4,893 $14,679.00
5 |REMOVE EXISTING GONGHETE PAVEMENT §Y $7.50 30,501 $228,757.5
6 |REMOVE EXISTING CONCRETE DRIVEWAY 5Y $10.00 1,655 $16,550.00
7 0" REINFORCED CONCRETE PAVEMENT (DOWELLED JOINTS) SY $50.00 32,883 £1,844,150.00
8 |8" CRUSHED STONE BASE gy $5.00 33869 $203,214.00
9 |5 COMPACTEDED SUBGRADE 5Y 33.00 %,174 $108,522.00
10_|6" INTEGRAL CONCRETE GURB LF $3.00 11,855 $35,607.00
11 |MONOLITHIC MEDIAN NOSE EA $1,000.80 4 $4.000.00
12 18" CONCRETE DRIVEWAY SY §35.60 1,655 $41,375.00
13_|MEDIAN BRICK PAVERS 5F $7.50 1592 $11,940.00
14 _|REMOVE / REPLAGE 4" REINFORGED CONGRETE SIDEWALK (5] 5Y $45.00 598 $26,910.60
15 | TEMPORARY & ASPHALT (PLACE AND REMOVE) 8y $20.00] 1,786 $35,720.00
16 |TACKCOAT (0.05 GAL/SY) GAL $2.00 89 $17B.60
17_|RAILROAD HEADER LE $200.00 162 §32,400.00
18 |RELOCATE EXISTING FIRE HYDRANT ASSEMBLY EA $1,200.00 1 $1.200.00
18 |REMOVE / REPLACE STORM SEWER INCET EA $2 50000 8 $20,000.00
20 _|aDJUST EXISTING WATER VALVE COVERS EA $250.00 9 $4,750.00
21_[ADJUST EXISTING SANITARY SEWER MANHOLES EA $600.00 3 $4,800.00
22 ADJUST EXISTING UTIEITY MANHOLES EA £750.00 5 $3.750,00
3 |EF CURS INLET EA $3.000.00 4 $12,000.00
24 Ha"CURBWNLET EA $2,500.00 9 §22,500.00
25 110 CURB INLET EA $2,500,00 F $10,000.00
76 |SPECIAL INLET OPENING OFF ROAD EA $5,000.00 1 $£5,800.00
27 36" RCP STORM SEWER PIPE i3 £60.00 334 20,040.00}
28 [30° RCP STORM SEWER PIPE LF $55.00 578 $31 .?90.001'
29 [24°RCP STORM SEWER PIPE LF $45.00 330 514, 55000
30 |21" RCP STORM SEWER PIPE F $35.00 852 $22.87000
31_|REMOVE EXISTING INLET EA $500.00 13 $6,500.00
32 |REMOVE SHRUBS EA $20.00 (1] $1,760.00
33 |REMOVE TREEQ -6 EA $75.00 12 $500.00
34 |REMOVE TREE GREATER THAN 6° EA $150.060 10 $1,600.00
35 |BLOCK SODDING FOR PARKWAYS sY $5.00 4372 $21,860.00
36 [24° SOUID WHITE THERMOPLASTIC STOP BAR LF $10.60 B4 $5410.00
376" SOLID WHITE THERMOPLASTIC STRIPES LF 32.50 1,374 $3435.00
384" WHITE REFLECTIVE {YPE FW-C CERAMIG BUTTON EA $6.00 1962 $11,772.00,
39 |8 6" WHITE REFLECTIVE JIGGLE BAR TILES EA $15.00 143 $2,145.00
40 _|WHITE THERMO DIRECTIONAL PAVEMENT MARKINGS EA $250.00 21 $5,250.00
41 |RR CROSSING SYMBOL EA $500.00] § $3,000.00
42 _|REMOVE RR ARM ASSEMELY EA £5,000.00 2 $10,000.60
43 |REMOVE LIGHT POLE ASSEMBLY EA $2.000.00 22 $44,000.00/
44_ITEMPORARY RR ARM ASSEMBLY [SEQUENCING) EA $10,000.00 2 $20,000.00
45 | TEMPORAHY 4° WHITE TRAFFIC STRIPE LF $0.50] 4,963 $2.481.50
46 | TEMPORARY 4" YELLOW TRAFFIC STRIPE LF $050]  J4845 $12,323.00
47 TTEMPORARY TRAFFIC SIGNALIZATION AT INTERSECTIONS EA $20,000.00 ¢ $80,000.00
48_ 12" PVC CONDUIT FOR LIGHT POLES LF $280 1,350 £3,378.00
48 |PULL BOXES FOR LIGHT POLES EA $350.00 7 $2,450.00
50 _|INLET EROSION PROTECTION EA $100.00 20 $2,000.001
51 ISILT FENGE LF £4.00 590 $3,960.60
52 |TEMPORARY CONSTRUCTION ENTRANCE EA $2,500.00 5 $15,000.00
53 _[NATNTAN ERGSION CONTROL DEVICES LS $10,606.00 1 $10,000.00
54 |REMOVE TRAFFIC SIGNALS (MEDIANS] EA $5,000.00 g $25,000.00
55 |BIGNS, BARRICADES, 1 RAFFIC CONTROL Mo £10,500.00 18 $180,000.00
56 | ADJUST EXISTING UTILITIES L $100,600.09 1 £100,000.00
57 |ROOT BARRIER - LE $5.00 2,039 $10,195.00
58 |REPLACE LIGHT POLE ASSEMBLY EA $2,000.00 10 $20,000.00
59 IPERMANENT TRAFEIC SIGNALS AT INTERSECTIGNS (MELHAN ONLYY | EA $30,000.00 5 $150,000.00
60 |REFLACE RR ARM ASSEMBELY EA $50,000.00 F £166,000.60
§1_|TEMPORARY LIGHTING LS $20,000.00 1 $20,000.00
62 [REMOVE/REPLACE LANDSCAPING AND IRRIGATION 5 $150,600.00 T $150,000.00
SUB-TOTAL] $3,908,319.60
10 % CONTINGENCY:  $380.931.96
TOTAL!  $4.300,251.56
00-238 Midway Rood Design Report 2 May 2062



TABLE 2
ENGIMEER'S OPINION OF PROBABLE COST
PHASE 2 MIDWAY ROAD RECONSTRUCTION
SOUTHBOUND LANES FROM BOYINGTON TO KELLER SPRINGS {1,700 LINEAR FEET)
ADDISON, TEXAS
[TTEM ' UNIT TOTAL TOTAL
NO. |ITEM DESCRIPTION UNIT cOST QUANTITY cosT |
1_|MOBILIZATION LS $70,000.00 1 $70,000.00|
2 |PREPARE RIGHT DF WAY STA $2.500.00 17 $42,500.00
3 UNCLASSIEIED ROADWAY EXCAVATION cY $10.00 3,000 $30,000.00
4 |SAWCUT EXISTING PAVEMENT / DRIVEWAY LF $3.00 5,100 $15,300.00
5 |REMOVE EXISTING GONGRE 1E PAVEMENT. SY $7.50 7402 $55 515.00
5 |REMOVE EXISTING CONCRETE DRIVEWAY SY $10.00 387 $3,870.00
7 [10" REINFORCED GONCRETE PAVEMENT (DOWELLED JOINTS) 5Y $50.00 7,402 §570,100.00
8 16" CRUSHED STONE BASE 5Y $6.00 7,624 $45,744.00
9 6" COMPACTED SUBGRADE §Y $3.00 8143 $24.428 00
10 |6" INTEGRAL CONGRETE CURR LE $3.00 2,986 £8.058.00
11 |MONOLITHIC MEDIAN NOSE EA $1,000.00 3 $8,000.00
17 |6 CONCRETE DRIVEWAY SY $75.00 387 $9,675.00
13 [MEDIAN BRICK PAVERS SF $7.50 2,628 £19,710.00
14 [TEMPORARY 8" ASPHALT (PLAGE AND REMOVE) sY $20.00 287 5,740.00
15 |TACK COAT (0.05 GAL 7 5Y) GAL $2.00 4 $28.70
16_|ADJUST EXISTING WATER METER COVER EA $805.00 Z $600.00}
17 |ADJUST EXISTING WATER VALVE COVERS EA $250.00 10 $2,500.00}
18 |ADJUST EXISTING UTILITY MANHOLES EA $750.00 3 $2,250.00
16 |TRIM SHRUBS EA $100.901 5 $500.00
20 |TRIM TREE 0"~ 6" EA $200.00 3 $600.00
21 |TRIM TREE GREATER THAN 6 EA $300.00 3 §1,500.00
37 |BLOCK SOD FOR MEDIANS 5Y $5.00 380 '$1,850.00
23_|BLOCK SODDING FOR PARKWAYS SY $5.00 1,584 $7.020.00
34 124" SOLID WRITE THERMOPLASTIC BTOP BAR LF $10.00 80 $800.00
35 16" SOLID WHITE THERMOPLAGTIC STRIPES (3 §750 460 $1,150.00
26 |4 WHITE REFLECTIVE TYPE LW-C CERAMIC BUTTON EA $6.00 435 $2,610.00
27 |6°x & WHITE REFLECTIVE JIBGLE BAR TILES EA 315,00 34 €510.00
28 |WHITE THERMO DIRECTIONAL PAVEMENT MARKINGS EA $250.00 4 $1,000.00
29 |REMOVE LIGHT POLE ASSENBLY EA $2,000.00 1 2 000,00
30 [TEMPORARY 4° WHITE TRAFEIC 8TRIPE LF §0.50 1431 $715.50
31 [TEMPORARY 4° YELLOW TRAFFIC STRIPE LE €0.50 7,044 $3,572.00
32 |TEMPORARY TRAFFIC SIGNALIZATION AT INTERSECTIONS EA $20,600.00 2 $40,000.00
33 |2" PVC CONDUIT FOR LIGHT POLES LF $2.50 17700 $4,250.00
34 |PULL BOXES FOR LIGHT POLES EA $350.00 7 $2,450,00
35 |SILT FENGE iF £4.00 330 $3,320.00
35 [TEMPORARY CONSTRUGCTION ENTRANGE EA §2,500.00 7 $5,000.00
37_|MAINTAIN EROSION CONTROL DEVICES LS $5,000.00 3 $5,000.00
38| SIGNS, BARRICADES, TRAFFIC CONTROL Vo] $30.000.00 5 $150,000.00
39 |ADJUST EXISTING UTILITIES 18 $725,000.00 1 $25,000.00
40 _|RODT BARRIER [F $5.00| 415 $2,075.00
41 IPERMANENT TRAEFIC SIGNALS AT INTERSECTIONS EA §30,000.00] 2 $80,000.00
42 |REMOVE/REPLAGE LANDSCAPING AND IRRIGATION [ $40,000.60 1 $40,000,00
SUB-TOTAL|  $975.667.20
10 % CONTINGENCY $07,566.72
TOTAL] $1,073,233.82
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TABLE3
ENGINEER'S OPINION OF PROBABLE COSY
PHASE 3 MIDWAY ROAD RECONSTRUCTION
SOUTHBOUND LANES FROM LINDBERG TO BOYINGTON (2,500 LINEAR FEET)
ADDISON, TEXAS
TTEM UNIT TATAL TOTAL
NO. |ITEM DESCRIPTION UNIT COST QUANTITY COST

1_ IMOBILIZATION Ls $80,000.00 1 $80,000.00
7 |PREPARE RIGHT OF WAY ST $2,500.00 35 $62,500.00
3 [UNCLASSIFIED ROADWAY EXCAVATION CY $10.00 4,500 $45,000.00
4 T [SAWCUT EXISTING PAVEMENT / DRIVEWAY LF $3.00 7,500 $22,500.00
5 |REMOVE EXISTING CONGRETE PAYEMENT 5Y §7 .50 10,804 $81,030.00
8 |REMOVE EXISTING CONCRETE DRIVEWAY SY $10.00 543 35,430.00
7 [10" REINFORCED GONCRETE PAVEMENT (DOWELLED JOINTS) SY $EG.00] 10,804 $540,200.00
8 |6 CRUSHED STONE BAGE 3 §$6.00 $4.125 $66,768.00
9 |6 COMPACTED SURGRADE 8Y $3.00 11,885 $35 85500
10 |6 INTEGRAL CONCRETE CURE LF 32.00 4041 $12.123.00
11 IMONOLITHIC MEDIAN NOSE EA $1,000.00 11 §11,000.00
12 16" CONCRETE DRIVEWAY SY $25.00 543 $13,575.00
13~ |MEDIAN BRICK PAVERS SF £7.60 4,661 334.857.50
14 _|REMOVE J REPLACE 4° REINFORGED CONGRETE SIDEWALK (5] 8Y 45,00 35 $14,490.00
15 |VEMPORARY 8" ASPHALT {PLAGE AND REMOVE} GY $20.00 352 $7,640.00
16_|TACK COAT (0.05 GAL/ SY, GAL $2.00 20 $39.20
17 |REMOVE I REPLAGE STORM SEWER INLET EA $5.600.00 5 $25,000.00
18 |ADJUST EXISTING WATER VALYE COVERS EA $250.00 4 $1,600.00
79 _|ADJUST EXISTING UTILITY MANHOLES EA $750.60 1 £3,600.00
20 |ADJUST STORM SEWER MANHOLES EA $600.00 1 600.00
21 |TRIM TREE GREATER THAN 6 EA $300.00 13 $3,900.00

22 |BLOCK 500 FOR MEDIANS &Y $5.00 481 3 455,00
73 |BLOCK SODDING FOR PARKWAYS 8Y $5.00 1,978 $8,350,00
24 24" SOLID WHITE THERMOPLASTIC STOP BAR LF $10.00| 30 $200.00
35 16" SOLID WHITE THERMOPLASTIC STRIPES LF $2.50 160 $550.00
26 |4* WHITE REFLEGTIVE TYPE I'W-C CERAMIC BUTTON EA $6.00 557 $3,402.00
27 |6" 6" WHITE REFLECTIVE JIGGLE BAR TILES EA $15.00 55 $E25.00
98 _[WHITE THERMO DIREC [IONAL PAVEMENT MARKINGS EA $250.00 [ £2.000.00
35 IREMOVE LIGHT POLE ASSEMBLY EA $2,000.00 3 #5,000.00|
30 |TEMPORARY 4" WHITE TRAFFIC 8THIPE iF $0.50 1057 §528 50
31 | TEMPORARY 4" YELLOW TRAFFIC STRIPE LE $0.50 8453 $4,296 00
32_|TEMPORARY TRAFFIC SIGNALIZATION AT INTERSECTIONS EA $20,000.00 1 $20.000.00
33 _|2" PYC CONDUIT FOR LIGHY POLES LF 3250 27500 $8,250.00}
M IPULL BOXES FOR LIGHT POLES EA 3350.00 19 $3,500.00}
35 (INLET EROBION PROTECTION EA $100.00 B F600.00|
36 |SILT FENGE LF $4.00 840 $3,360.00
37 [TEWPORARY CONSTRUGTION ENTRANCE EA $2,500.00 3 87 500.00
38 |MAINTAIN EROSION CONTROL DEVICES LS $7,500.00 1 $7,500.00
30 _|SIGNS, BARRICADES, TRAFFIC CONTROL ) $30,600.00 7 5210,000.00
40 [ADJUST EXISTING UTILITIES 18 $40,000.00] i $40,000.00
41 |ROOT BARREER LF $5.00 484 $2,420.00
42 |PERMANENT TRAFFIC SIGNALS AT INTERSEGTIONS EA $30,000,00 Z $60,000.00
43 " |REMOVEREPLACE LANDSCAPING AND IRRIGATION LS $60,000.00 $60,000.00
SUB-TOTAL[ $1,617,014.20

10 % CONTINGERCY]  $151,701.42

TOTAL] $1.6668715862
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TABLE 4
ENGINEER'S OPINION OF PROBABLE COST
RIDWAY ROAD RECONSTRUCTION - ENTIRE PROJECT
BELT LINE ROAD TQ KELLER SPRINGS {5,760 LINEAR FEET)
ADDISON, TEXAS
TTEM uraT TOTAL TOTAL
NO. [ITEM DESSRIPT%GN UNIT COST QUANTITY LO8T -
1 IMOBEIZATION L8 3200,000.00 1 200,000.00
2 IPREPARE RIGHT OF WAY STA $3,000.00 57 $171,000.60
3 JUNCLASSIFIED ROADWAY EXCAVATION oY £10.00 13,000 $130,000.0C
4 [SAWCUT EXISTING PAVEMENT 7 DRIVEWAY LF $3.00 17,493 $52,475.001
S [REMOVE EXISTING CONCRETE PAVEMENT Y $7.50 48707 $365,302.50]
6 IREMOVE EXISTING CONCRETE DRIVEWAY 5Y $10.00 2,585 $25,850.00
7 10" BEINFORCED CONCRETE PAVEMENT (DOWELLELD JOINTS) 5Y $50.00 51,088 $2,554,450.60
8 |6" CRUSHED STONE BASE SY 36,00 52,621 £315.726.00
g 18" COMPACTEDED SUBGRADE 5Y }3.00 56,202 $168,806.00
13 16" INTEGRAL. CONCRETE CURB LF 3.00 18,808 356,688.00
11 IMONCLITHIC MEDIAN ROSE EA $1,000.00 23 $23,000.60
12 18" CONCRETE DRIVEWAY 3Y $25.00 2,585 $64,625.00
13 |MEDIAN BRICK PAVERS SF j7.50 8,881 $86.807.50,
14 |IREMOVE / REPLACE 4™ REINFORCED CONCRETE SIDEWALK {87 &Y $45.00 820 341 .400,0C
15 [TEMPORARY 8° ASPHALT (PLACE AND REMOVE)} 5Y $20.00 2465 340,300,080
16 | TACK COAT (0.05 GAL / §Y) AL $2.00 123 $246.50
17 |RAILRCAD HEADER EF $200.00 162 $32 400.00]
18 |RELOCATE EXISTING FIRE HYDRANT ASSEMEBLY EA $1,200.00 1 $1,200.00
18 REMOVE / REPLACE STORM SEWER INLET EA $2,500.00 13 $32. 500,00
20 JADJUST EXISTING WATER METER GOVER EA §300.00 2 $600.060
21 IABJUST EXISTING WATER VALVE COVERS EA $250.00 33 8, 250.00
22 |ADJUST TING SANITARY SEWER MANHOLES BEA 2800.00] B b4, 800,00
23 ADJUST EXISTING UTILITY MANHOLES EA 750.00 12 3200000
24 {ADJUST STORM SEWER MANHOLES EA 600.00 4 $800.00
25 1720 CURB INLET EA $3.000.00 4 $12,000.00
268 |14'CURB INLET EA $2.500.00 2] }22,500.00
27 MO CURE INLET EA $2,500.00 4 510,000.00
78 ISPECIAL INLET OPENING OFF ROAD EA $5,000.00 4 $5,000.00
28 135" RCP STORM SEWER PIPE LF 560,00 334 $20,040.00
30 130" RCP 5TORM SEWER PIPE LF $55.00 578 $31,790.C0
31_|24" RCP STORM SEWER FiPE LF $45.00 330 $14,850.00
32 1217 RCF STORM SEWER PIPE LF _$35.00 §52 ba2 820.00
33 (REMOVE EXISTING INLET EA 500.00 i3 $6,500.00
34 IREMOVE SHRUBS EA $20.00 88 $1,760.00
35 |REMOVE TREE 0 - 6" EA $75.00 12 $500.00
38 |REMOVE TREE GREATER THAN 8 EA $150.00 10 $1,500.00]
37 ITRIM SHRUBS EA F100.00 5 $500.00
38 TR TREE (-6~ EA 3200.00 4 $800.00
38 ITRIM TREE GREATER THAN &§* EA $300.00 18 $5,700.00
40 |BLOCK SGD FOR MEDIANS SY $5.00 881 £4,405.00
41 |BLOCK SODDING FOR PARKWAYS 34 $5.00 7,834 359, 170001
42 124" SOLID WHITE THERMOPLASTIC STOP BAR LF $10.00 841 5.410.00
43 18" SOLIDWHITE THERMOPLASTIC STRIPES LF $2.50 1,834 54,835.00:
44 4" WHIOE REFLECTIVE TYPE PW-C CERAMIC BUTTON EA $6.00 2,964 $17,784.00
45 |6 &" WHITE REFLECTIVE JIGGLE BAR TILES EA $15.00 232 $3,480.00
48 JWHITFE THERMO DIRECTIONAL PAVEMENT MARKINGS EA $250.00 a3 $8,250.00
47 1R CROSSING SYMROL EA _$500.00 & $3,000.00
48 |REMOVE RR ARM ASSEMBLY EA $6,000.00 Z sm,ooms_qi
49 |REMOVE LIGHT POLE ASSEMBLY EA §2,000.00 25 $52,000.00
50 |TEMPORARY R ARM ASSEMBLY (SEQUENCING) EA $10.000.00 2 $20,000.00
51 |TEMPORARY 4" WHITE TRAFFIC STRIPE LF $0.50 7,451 2372550
52 TEMPORARY 4" YELLOW TRAFFIC STRIPE LF $0.50 £1.042 $20,524.00
3 I TEMPORARY TRAFFIC SIGNALIZATION AT INTERSECTIONS EA §20.600.00 5 $100.000.001
64 12" PYC CONDUIT FOR LIGHT POLES LF $2.50 5 650 3138 75,(19'
55 |PULL BOXES FOR LIGMT POLES EA $350.00 24 $3,400.00
58 HNLET EROSION PROTECTION EA $100.00 28 $2 80000
57 ISH.TFENCE LF $4.00 28660 310,640.00
58 ITEMPORARY CONSTRUCTION ENTRANCE EA $2,500.00 i1 $27,500.00
59 |MAINTAIN EROSION CONTROL DEVICES LS $22.500.00 1 > £00.00
80 IREMOVE TRAFFIC SIGNALS (MEDIANS) EA §5.000.00) & 5.000.00
81 15IGNS, BARRICADES, TRAFFIC CONTROL MO 310,000.00 24 $240.000.00
62 1ADJUST EXISTING UTRITIES LS $165.000.00 i §165,000.00
3 IROOT BARRIER LF 35.00 2,838 $14,690,
84 |REPLACE LIGHT POLFE ASSEMBELY EA $2,000.90 35 $75,000.00
85 IPERMANENT TRAEFIL SIGNALS AT INTERSECTIONS EA £30,000.00 5 $150,008.00
86 REPLACE RR ARM AUSEMBLY FA $50.000.00 2 $100,000.0C
E7 ITEMPORARY LIGHTING LS $50,000.00 1 $50,000.00
68 |REMOVEREPLACE LANDSCAPHNG AND IRRIGATION LS $350,000.00/ 1 £350,000.00
SUB-TOTAL( 3$6,075,076.00
10 % CONTINGENCY) $607.50780
TOTAL} $6,682,583.60
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Section 7 Conclusions and Recommendations

Based on the information presented within this design report, GBW’s conclusions and
recommendations are presented below.

Extensive research was carried out by GBW regarding the value of using Cement Treated
Permeable Base in the pavement section for the reconstruction of Midway Road. It was
determined, however, that a crushed limestone base would be more appropriate. (See
Appendix A and Appendix C).

Research was also carried out by GBW regarding the possible installation of a ductbank in
conjunction with the pavement reconstruction. This research, which is summarized in
Appendix B, lead to the conclusion that the Town should not install a ductbank.

The pavement distress along the northbound lanes is more pronounced than along the
southbound lanes. GBW determined that the cross-slope on the northbound lanes, which is
generally Iess than on the southbound lanes, increases the likelihood that surface water will
pond on the pavement surface. Subsequently, a higher infiltration rate of moisture into the
subgrade under the northbound lanes, through pavement joints and cracks, has increased the
rate of pavement deterioration relative to the southbound lanes. (See Appendix C)

According to Town staff, $4.75 million in bond funds is available for this project, which
includes payment for engineering services, landscape and irrigation replacement, temporary
lighting, in addition to all other project related expenses. An Opinion of Probable Cost
prepared by GBW revealed that the available bond money was significantly less than that total
funds required to reconstruct the entire project at one time. Consequently, it was apparent that,
unless additional funds were found, the project would need to be phased.

In conjunction with the Town’s staff, it was determined that the project will be constructed in
three phases which are described in Section 3. The limits of Phase 1, which were set to allow
this phase to be constructed with the available bond funds, replaces the pavement in the
poorest condition. The phase includes reconstruetion of all the northbound lanes and a portion
of the southbound lanes from Belt Line Road to Lindbergh Drive.

Phase 2 replaces the southbound lanes from Boyington Drive to Keller Springs Drive while
Phase 3 replaces the southbound lanes from 1indbergh Drive to Boyington Drive.

Once the construction phasing had been determined, consideration was given to the
construction sequencing and traffic control. Section 4 describes three alternatives which were
evaluated for two construction scenarios: Belt Line Road to Lindbergh Drive where the
northbound and southbound lanes will be reconstructed together, and Lindbergh Drive to
Keller Springs Road, where the lanes in one direction will be constructed separately from the
lanes in the other direction.

From Belt Line Road to Lindbergh Drive, the recommended alternative involves removing the
median and installing temporary asphalt pavement so that two lanes of traffic can be
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Section 7 Conclusions and Recommenduations

maintained in each direction during consfruction, along with a continuous left-turn lane dwring
most construction steps.

. From Lindbergh Drive to Keller Springs Road, the recommended alternative involves
reconstructed each lane of the three lanes in one direction separately without the removal of
the median. Two lanes of traffic are still maintained in the direction of flow with this
alternative,

. As a supplement to the initial scope of this report, GBW performed an analysis of the existing
storm sewer system in Midway Road to determine whether or not it meets current Town of
Addison drainage criterial. This analysis concluded that there are several locations, as detailed
in Section 5, where the existing system should be modified ot extended.

. It is recommended that these storm sewer system improvements be made in conjunction with
the Midway Road pavement reconstruction with the exception of the culvert improvements
which are scheduled to be made in conjunction with the Arapaho Road Phase 3 project.

* When the funds are allocated for the construction of Phase 1 of Midway Road, the Town will
need to authorize GBW to perform Phase Two of the design contract. This work will include
completing the preliminary set of construction plans which have been prepared as if the entire
project was being constructed at one time.

90-238 Midway Road Design Report 17 June 2002



APPENDIX A

GENERAL NOTES ON CEMENT TREATED PERMEABLE BASE



— DESIGN MEM

‘?‘ ‘ Engineers, Inc. - o

Date: April 2, 2001 Job No. 00-238

From: GBW Job Name: Midway Road/Arapaho Road

To: Steve Chutchian, P.E.; Jerry Holder, P.E.

Re: General Notes on Cement Treated Permeable Base

BASE COURSE NOTES

General

v If construction traffic will be allowed on the permeable base, cement stabilization is generally
needed to avoid the substantial cost of constructing a temporary adjacent haul road for side
delivery of concrete to the paver. :

Agprepate

Quality of crushed aggregates is the single most important factor for the stability of a permeable
base. Aggregate should be stored, handled, and placed in a manner to keep segregation to a
minimum.

The most popular aggregate gradations are AASHTO No. 57 and No. 67, which are characterized
by having very little material finer that No. 8 sieve.

The aggregate material should have at least two mechanically fractured faces to ensure good N
mechanical interlock. This will require a crushed material. :

Permeability

Cemen

Cement-treated bases have coefficients of permeability in the range of 3,000 to 15,000 ft per day.
Untreated permeable bases range from 500 to 2,000 ft per day.

Edge-drains are usually filled with the same highly permeable material that is used for the base or
a material with even higher permeability.

While 200 Ib cement per cubic yard has been the amount most generally specified, agencies have
used amounts varying from 150 to 300 1b.

Mixes with 150 Ib/c.y. cement content should be restricted to areas subjected to only a few truck
hauls over stable subgrade.

s — s — it i A ——
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Design Memo, Page 2

. Mixes with 200 Ib/c.y. cement content are appropriate for general use (average trucking and
subgrade conditions.).

. Mixes with 250 Ib/c.y. cement should be used where heavy trucking will occur or where support
conditions are questionable.

’ From the low to the high cement content, 7 day field compressive strengths varied from 150 to
600 psi; however, cement content rather than strength should be used to select the most
appropriate mix.

Water Content

’ Water contents for workable mixtures are usually in the range of 100 to 120 Ib/yd3. Water
content should be based on the contractor’s assessment of the mix workability.

. A water/cement ratio at the higher end of the range may encourage the cement paste to flow to
points of aggregate contact where its cementing action is needed. The FHWA recommends this
design approach.

Pavement Section

* The thickness of permeable bases used has varied from 3 to 6 inches, with 4 inches being the
most commen. The thickness should be adequate to overcome any construction variances and
provide an adequate hydraulic conduit to transmit the water to the edge-drain.

. A minimum resultant slope of 2 percent is recommended wherever possible,

Construction

- Most commonly, the base is compacted by vibratory plates or screeds: The objective is to solidly
seat the material.

. Over-rolling can cause degradation of the material with a resulting loss of permeability

. Cement-treated permeable bases are cured by water misting several times a day or by covering

with polyethylene sheets for 3 to 5 days.

* The need for curing is one of the least understood aspects of constructing cement treated
permeable bases.
. Some agencies are studying the cost-effectiveness of curing; Wisconsin found little difference

between material covered with polyethylene and that left exposed.

During construction, care must be taken to prevent contamination of the ?emcable base from
mud and dirt carried by truck tires. Construction traffic should be kept to a minimum and sharp
truck turning should be avoided.

Tel.: (972) 840-1916 / FAX: (972) 840-2156 / E-maii: Info@gbwenginesss.com
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Design Memo, Page 3
SEPARATOR NOTES

General

® Beneath the permeable base course, a separator or filter layer prevents fine particles in the
subgrade soil from infiltrating the open-graded base.

. An asphalt prime coat placed on the stabilized subgrade/subbase would provide additional

protection.
. A separator layer can be provided by an aggregate separator layer or by a geotextile.
Aggregate Layer
. The aggregate layer must be strong enough to provide a stable working platform for constructing

the permeable base,

-

The gradation of this layer must be carefully selected to prevent fines from pumping up from the
subgrade into the permeable base.

. The aggregate layer must have a low permeability to deflect infiltrated water over to the edge
drain. ‘

The FHWA recommends the percent of fines passing the No. 200 sieve should not exceed 12
percent and the coefficient of uniformity should be greater the 20 (preferably greater the 40.)

A minimum thickness of 4 inches is recommended for the aggregate separator layer.
Geotextile

. In subgrades with a high percentage of fines, a geotextile might be a p;“eferrad choice.

. The geotextile must have enough strength to survive the construction phase.

’ The principal advantage of a geotextile is its filtration capability. A geotextile will allow any
rising water, due to capillary action or a rising water table, to enter the permeable base and

rapidly drain to the edge-drain systern.

’ The main disadvantage is if the geotextile becomes clogged, rising water will be trapped under
the geotextile, saturating the subgrade and reducing subgrade support.

. Pore openings should be sized to retain larger soil particles and pass smaller soil particles. Large
numbers of openings should be provided in case there is some clogging.

The geotextile should have a permeability several times greater than the subgrade so that any
vertical draining water will not be unduly impeded by the geotextile.

A op— ——— nn—
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Design Memo, Page 4

The geotextile should be specified based on performance rather than type (woven or non-woven).

(Geotextiles are subject to degradation when exposed to sunlight for extended periods of time. To
prevent this, geotextiles should be placed and covered as quickly as possible.

LONGITUDINAL EDGE-DRAIN NOTES

General

»

Lat

For crowned pavement, edge-drains are installed along both the inner and outer pavement edge.
For uncrowned sections, only one edge-drain is installed at the low side.

For the longitudinal edge-drain pipe, most agencies use 6-inch diameter flexible corrugated
polyethylene tubing (perforated and meeting AASHTO M252.) Rigid PVC pipe (slotted,
AASHTO M278-PC50) has also been used but is more expensive. If the pipe is to be installed in
trenches that are to be backfilled with asphalt-stabilized permeable material, the pipe must be
capable of withstanding the temperature,

The trench backifill material should be of the same material as the permeable base course to
ensure adequate capacity. .

The preferred location for the edge-drain is 2 or 3 feet outside the curb to avoid settlement
problems or crushing the collector pipe beneath construction equipment. Sometimes, the
permeable base is extended under the shoulder with the edge-drain placed at the outside shoulder
edge.

The suggested minimum pipe size is 4 inches and the minimum slope should be 0.0035 ft/ft.

Depending on the pipe size, the trench width should be between 8 and 10 inches. The trench
should be deep enough to allow the top of the pipe to be located 2 inches below the bottom of the
permeable base.

The edge-drain trench should be lined with a geotextile, but the top of the trench adjacent to the
permeable base is left open to allow a direct path for the water into the edge-drain pipe.

The ability to flush or jet rod the system is important in the maintenance scheme. The edge-drain
and outlet pipes must have proper bends (2 to 3-feet radii) and vents to facilitate this operation.

Videotaping the completed edge-drain with flexible fiber optic equipment is suggested for final
acceptance of the project.

Pi

k!
Lateral outlet pipes are rigid PVC or metal, Rigid pipe provides more protection against
crushing due to construction operations.

e,
A —o———— ———
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Design Memo, Page 5

The Federal Highway Administration recommends a maximum outlet spacing of 250 feet to
ensure rapid drainage. The pipes should be placed on a 3 percent grade with the outlet at least &
inches above the 10-year design flow in the ditch or storm sewer.

Pipe outlets into open ditches are usually protected by concrete headwalls and are equipped with
rodent screens.

Congtruction

Edge-drains may be installed before or after construction of the permeable base and concrete
surface. This will affect the edge-drain location and geotextile placement.

Pre-pavement installation of the edge-drain may be necessary in some urban situations, but in
general, the option should be given to the contractor.

Post-pavement installation has several advantages: less threat of pipe damage and trench
cave-ins due to construction traffic, less susceptibility to bad weather delays, and better line and
grade because these are taken off the previously constructed concrete pavements.

Maintenance

Flushing and rodding of the edge-drain system should be done on a routine schedule.

Edge-drain outlets and pipe systems should be inspected at least once a year using flexible fiber
optic video equipment to determine their condition.

If regular maintenance is not done, the pavement section will become flooded, increasing the rate
of pavement damage.

DESIGN NOTES

When rainfall events occur that are greater than the design storm, the permeable base will fill
with water and excess water will simply run off on the pavement surface. After the storm event,
the permeable base will drain as designed.

A time to drain 50 percent of the drainable water of 1 hour is recommended for the highest class
roads with the greatest amount of traific. For most other highways and freeways, a time to drain
50 percent of the drainable water of 2 hours is recommended.

Construction traffic on the completed base course is the single most important parameter in the
selection of the type of permeable base to be used.

CONSTRUCTION NOTES

Central plant mixing of permeable cement-treated base course is essentially the same as that for
conventional concrete.

|
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Design Memo, Page 6

The City may want to construct a test strip of the base course to determine which curing method
to employ as well as which method of compaction should be used. Requirements for moist
curing should be investigated to see if they might be eliminated without substantial loss of
performance under actual job conditions.

The FHW A recommends that a control strip be constructed at the beginning of construction so
that the combination of aggregate materials and construction practices be tested, and if necessary,
adjusted to produce a stable permeable base with adequate drainage characteristics. A minimum
length of 500 feet is recommended, and this section can become part of the finished roadway if
found to be acceptable.

JAWPDOCSPROIECTRADRISONOO-2IRDESIGNMEMG.CTPR
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APPENDIX B

DUCTBANK MEMO



G5 ) MEMO
—\

‘ ‘ Engineers, Inc. 1915‘“ S. Shilvh Rd,,guite 530, iB 27, Garlanﬁ,m'fx 75042
Date: May 7, 2001
To: Steve Chutchian, P.E.
cc:  Jerry Holder, P.E. (HNTE)
From: Bruce Grantham
Re: Ductbank

This memo provides a summary to a meeting I xecently had with Catherine Lisenbee, Utility
Franchise Coordinator for the City of Irving, and Mike Lisenbee, Construction Manager for
Future Telecom Inc.

Irving has adopted Ordinance No. 7533 (attached) which governs right-of-way
construction,

*

Ms. Lisenbee communicates the ordinance requirements with all franchise utility
companies that plan to install utilities within the City’s right-of-way.

. Irving investigated the viability of the City installing ductbanks with street construction
projects but rejected this notion for the following reasons:

- After reviewing House Bill 1777, the City attorney ruled that Irving would assume
liability for future maintenance of the ductbank and for potential damages if fiber
service were disrupted due to problems with the ductbank.

- HB 1777 does not allow the ductbank owner to profit from the sale or lease of
ducts.

. HB 1777 no longer allows cities to collect permit fees for reviewing and processing
requests from franchise utility companies to install ducts within their right-of-ways.

. Irving is currently having discussions with two companies that install and sell ducts to
determine their interest in installing ductbanks in conjunction with future City street
projects.

Another approach Irving is considering involves contacting all known utility companies that

operate in the region and informing them that no future franchise utility construction will be

allowed in a right-of-way after the street is constructed; consequently, sufficient ducts must be
installed by and for these utility companies prior to construction. The downside of this approach
is that new utility companies may enter the region in the future and require service along the
right-of-way.

According to Ms. Lisenbee, many businesses today require that comprehensive fiber facilities be

available in the right-of-way near their buildings. The availability of these facilities assists in the

economic development of commercial sectors of the City like Las Colinas.

Mr. and Ms. Lisenbee rgcommended that any ductbank installation be designed by a qualified
firm that is currently working in the industry and knows the requirements of the fiber companies
such as:
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Mr. Steve Chutchian
May 7, 2001

. Manholes are typically spaced 800 to 1,000' apart unless a Central Bell Office is Jocated
along the cotridor, in which case more manholes are required. Three or four manholes are
typically installed at each location so that the ducts can be separated and routed through
different manholes.

. For security purposes, the fiber companies prefer to have their own 3' x 5' x 4' (deep)
manholes installed and reserved for the use of one company; however, larger 8' x 6'x 4
{deep) manholes are used on ductbanks where the future users are not known and the
manholes will need to be shared. These larger manholes will have security partitions
installed ingide the manhole and, whenever a utility needs to access the manholes, all the
utilities with services in that manhole are called so that their inspectors can be onsite when

the manhole is accessed.

. Service laterals are typically installed from the ductbank to the back of curb at the manhole
locations.

. The type of duct used in ductbanks can vary; a form of ribbed PVC pipe is typically used
for fiber. :

* The size of ducts used for fiber has increase from 1.25" to 1.5" diameter recently.

. Mr. and Ms. Lisenbee suggested that 12 - 6" ducts would be a good choice for a ductbank
where the future users are unknown. A 6" duct would allow for several smaller 1.5" fiber
ducts inside in addition to providing a larger duct for other types of cable such as
telephone or electric,

. Ms. Lisenbee supported Addison’s proposal to have a ductbank installed prior to street
construction.

Fort Worth also has also taken a progressive approach to franchise utility management within its
right-of-ways. Mr. Mitch Mentgomery at (817) 998-0937 is the utility coordinator. Ms. Lisenbee
and Mr. Montgomery are members of a Right-of-Way Management committee which meets every
second Thursday at 2 p.m. in Irving's City Hall. This committee is open to City representatives
who have questions regarding the issues summarized in this meme.
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Grantham, Burge & Waldbauer

!‘" Engineers, Inc.

May 21, 2001

Mr. Steve Chutchian, P.E.
Town of Addison

Post Office Box 9010
Addison, Texas 75001

Re: Letier Report for Midway Road

Pavement Section
GBW No. 238

Dear Steve:

This letier report summarizes data from an in-depth field inspection of the Midway Road pavement condition
performed by GBW staff and the enclosed draft geotechnical report prepared by Alpha Testing, Inc. In
addition, this report includes a review of the pavement section alternatives included in the Alpha Testing
report and an opinion of probable cost for two of the pavement sections that utilize alternative base materials.

Description of Problem

Alpha Testing, Inc. strategically selected boring locations in order to determine how subsurface conditions
were affecting the level of pavement distress. Following an analysis of the field inspection and soil boring
data, we have the following observations:

. The pavement distress along the northbound lanes is more pronounced than the southbound lanes.

. The worst section of the southbound lanes is in the vicinity of the railroad crossing near the Belt Line
Road end of the project where a sag is located.

. The cross-slope on the northbound lanes, which is mostly in the 1/8 to 1/4-inch per foot range, is
significantly less than the southbound lanes, where it is mostly in the 1/4 to 1/2-inch per foot range.

. The difference between the northbound and southbound lane cross-slopes appears to have resulted

from an attempt to match the existing ground at the east and west right-of-way lines when the current
Midway Road pavement was designed in 1982,

. The flatter cross-slope on the northbound lanes increases the likelihood that surface water will pond
or runoff slowly, resulting in a higher infiltration rate into the subgrade through pavement joints and
cracks.

* In addition to rainfall, sprinkler systems in the medians and adjacent parkways are other sources of
water which can infiltrate the subgrade.

. Flat longitudinal slopes along some sections of Midway Road also slow that rate of storm water
runoff; for example, in the vicinity of the railroad crossing.

. Poor surface drainage appears to be the primary reason why pavement distress has been more rapid
along most of the northbound lanes when compared with the southbound lanes.

. The poor condition of many pavement joints, some of which may have been widened when the
pavement was milled and resealed in 1994, provide conduits for surface water to reach the subgrade.

. The plasticity index of the underlying clay soil is generally in the 18 to 55 range, which indicates a
high potential to shrink and swell.

’ The soil borings do not provide evidence of a ground water problem.

. Only eight of the 22 soil borings showed evidence of lime in the subgrade, which suggests that the
lime stabilized subgrade was not uniformly constructed.

. A combination of moisture penetration over time and nonuniform lime stabilization during

construction has probably reduced the bearing capacity of the subgrade.
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. The load transfer capability of the transverse contraction joints has been insufficient to support the
heavy traffic volume, resulting in a difference in pavement elevation at the front and back ends of
adjacent slabs.

. This difference, which results in a bump at the pavement joints on the northbound lanes in particular,
has also resulted in a transverse crack at the midpoint of some slabs.

. Exhibit A contains a summary of data from the field inspection and the geotechnical report.

Comparable Pavement Alternatives

We received a copy of your letter to Jerry Holder dated March 23, 2001 in which you authorize the design
team to proceed with pavement section Alternative 3 which included Portland Cement Concrete (PCCon a
Cement Treated Permeable Base (CTPB) with edge drains. Pursnant to our previous discussions, it is
understocd that the Town intends to use the same type of pavement section for both the Midway and Arapaho
Road projects, given that the depths of the concrete and base layers may differ.

In a similar manner to the Terra-Mar, Inc. report for Arapaho Road, the Alpha Testing report for Midway
Road analyzes several alternative pavement sections. These alternatives, which assume a 30-year project life,
are summarized in the following section.

. If the load transfer between joints is through aggregate interlock and the subgrade is comgac;fed;
either
11.5 inches PCC
6 inches Crushed Limestone Base
6 inches Compacted subgrade
OR
10.5 inches PCC
6 inches CTPB
6 inches Compacted subgrade
. If the load transfer between joints is through aggregate interlock and the subgrade is lime stabilized;
gither
11 inches PCC
6 inches Crushed Limestone Base
6 inches Lime stabilized subgrade
OR
10 inches PCC
6 inches CTPB

6 inches Lime stabilized subgrade
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*

If the load transfer between joints is through dowels and the subgrade Is compacted: either

10 inches PCC

6 inches Crushed Limestone Base

6 inches Compacted subgrade
OR

9 inches PCC

6 inches CTPB

6 inches Compacted subgrade

If the load rransfer between joints is through dowels and the subgrade is lime stabilized: either

9.5 inches PCC

6 inches Crushed Limestone Base

6 inches Lime stabilized subgrade
OR

9 inches PCC

6 inches CTPB

6 inches Lime stabilized subgrade

Review of Alternatives

Upon a review of the pavement sections listed above, it is evident that each of the following alternatives
reduce the required PCC thickness by ¥ to 1 inch:

The use of CIPB in lieu of Crushed Limestone Base.

Given the Town's selection of CTPB for the Arapaho Road project, it is anticipated that CTPB will
also be the base material of choice for the Midway Road project.

The use of lime stabilized subgrade in lieu of compacred subgrade.

In Section 5.4 of the Terra-Mar report, it states that *If construction proceeds during wef weather, a
lime stabilized subgrade in lieu of a compacted subgrade may be desirable in order to provide a more
stable and less moisture sensitive working platform.” A representative with Jackson Brothers, the
contractor on the Post and Paddock paving project for the City of Grand Prairie, strongly
recommended that a lime stabilized subgrade be used with CTPB due to constructability problems
which they experienced on Post and Paddock with a compacted subgrade. If the Town of Addison is
willing to consider lime stabilization on Midway Road, it could be bid as an alternate to a compacted
subgrade,
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. The use of dowels in lieu of aggregate interlock for load transfer between joints.

In Section 5.5 of the Terra-Mar report, it states that ‘Steel dowels should be used for load transfer at
all joints transverse to traffic.” This recommendation applies to transverse contraction joints which
they indicate should typically be placed at 15 feet on-center. The Terra-Mar report does not provide
an alternative pavement section for load transfer through aggregate interlock between joints. Locally,
aggregate interlock is most commonly used on municipal roadways; nevertheless, both load transfer
options could be bid as alternates on Midway Road.

Cost Comparison of Alternatives

If lime stabilization is bid as an altemnate to a compacted subgrade, and dowels are bid in lieu of aggregate
interlock for load transfer between joints, the contractors that bid the Midway Road project will determine
the cost effectiveness of these alternatives. If one or more or these alternatives is not acceptable to the Town,
we would be pleased to do the research necessary to prepare an opinion of probable cost for each alternative.

Although it is anticipated that the pavement section on Midway Road will incorporate CTPB, Exhibit B
provides an opinion of probable cost for informational purposes to compare it with a pavement section that
;.ncorporatas Crushed Limestone Base. This comparison, which indicates a $866,805 increase in cost to use
CTPB, is contained in that attached spreadsheet.

CTPRB Design Memo

Given the limited use of CTPB as a base material for urban pavements in the metroplex, we have prepared a
design memo based on our research of this material. The attached design memo on CTPB has been prepared
following conversations with a supplier, a contractor, other local and state agency representatives, and other
enginegers.

This memo is to provides an evaluation of CTPB along with technical data for consideration prior to
developing consistent pavement section design standards and specifications for the Midway and Arapaho
Road projects.

Fly Ash

The Town of Addison’s staff has expressed an interest in using fly ash in the mix design of the PCC
pavement for the Midway and Arapaho Road projects. Mr. Michael Caldarone, P.E. with TX] indicated that
fly ash is used in concrete paving by number of local cities including Dallas, Fort Worth Arlington, Plano and
Grand Prairie, and by TxDOT on the majority of their concrete paving projects. I also contacted the City of
Garland’s construction manager and confirmed that they permit fly ash in concrete paving mix designs,
although the amount is limited fo the lesser of 13% of the cement weight or 100 ibs.

Mr, Caldarone furnished our office with sample concrete mix designs, with and without fly ash, which
achieve 3,000 psi in 3 days and 7 days respectively. These mix designs are attached for you information, If
the Town wishes to utilize fly ash on the subject projects, we can include appropriate limits for its use in the
technical specifications.
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After reviewing the enclosed geotechnical report for Midway Road and this letter, please contact me if you
any comments. I will then request that Alpha Testing finalize their report.

Very truly yours,

ce R. Grantham, P.E.
President

Attachments

N Jerry Holder, HNTB
Dave Lewis, Alpha Testing

BG/gg
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Prepared for:

GBW ENGINEERS, INC.
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Attention: Mr. Bruce R. Grantham, P.E.
April 2, 2001

Prepared By:
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7" ALPHA TESTING, INC.

2209 Wisconsin St Suite 100

Daitoss, Texas 75229

QRI2/E20-8911 - 972/263-4937 (Metro)
FAX: 972/406-8023

April 2, 2001

GBW ENGINEERS, INC.

191% Shiloh 8. Road, Suite 530, LB 27

Garland, Texas 75042

Attention: Mr. Bruce R. Grantham, P.E.

Re: Remedial Geotechnical Exploration

MIDWAY ROAD RECONSTRUCTION
Beltline Road to Keiler Springs Road
Addison, Texas
ALPHA Report No. 00988

Attached is the report of the remedial geotechnical exploration performed for the project
referenced above, This study has been authorized by Mr. Bruce Grantham, P.E. on December 28,
2000 and performed in accordance with ALPHA Proposal No. GT 7371 dated June 27, 2000,

This report contains resulis of field explorations and laboratory testing and an engineering
interpretation of these with respect to available project characteristics. The results and analyses
have been used to develop recommendations for remedial design and reconstruction of a segment
of Midway Road in Addison, Texas.

ALPHA TESTING, INC. appreciates the opportunity to be of service on this project. If we can
be of further assistance, such as providing materials testing services during construction, please

contact our office.
o
o ‘Bﬁ‘;% Sincerely yours,
ﬁ %) ALPHA TESTING, INC.

V47040  JE 7 Z

e g* Bﬁ\fid A. LCWiS, P-Ex

ONAL-
N

Mangger of Engineering Services

Jim L. Hillhouse, P.E.
President
DAL/JLH/dal

Copies: (3) Client

Ceolechnical Engineering M Construction Matericls Tesfing W Enviionmentol Englneering B Corsulting
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1.0 PURPOSE AND SCOPE

The purpose of this remedial geotechnical exploration is to evaluate some of the physical and
engineering properties of subsurface materials at the subject study area with respect to  design
and reconstruction of a segment of Midway Road in Addison, Texas. The field exploration has
been accomplished by securing subsurface samples (including concrete pavement) from widely
spaced test borings performed along the study area. Engineering analyses have been performed
from results of the field exploration and results of laboratory tests performed on representative
samples. The analyses have been used to develop recommended pavement section options for
the subject reconstructed roadway.

Also included is an evaluation of the site with respect to potential construction problems and
recommendations concerning earthwork and quality control testing during construction. This
information can be used to verify subsurface conditions and to aid in ascertaining all construction
phases meet project specifications.

Recommendations provided in this report have been developed from information-obtained in test
borings depicting subsurface conditions only at the specific boring locations and at the particular
time designated on the logs. Subsurface conditions at other locations may differ from those
observed at the. }zonng locations. The scope of work is not intended to fully- dcﬁnc the vamablkty
of substirface mal:erials that may be present on the sudy area,

The nature andvextent of variations between borings may not become evident until construction,
If significant variations then appear evident, our office should be contacted to re-evaluate our
recommendations after performing on-site observations and tests.

Professional services provided in this geotechnical exploration have been performed, findings
obtained, and recommendations prepared in accordance with generally accepted geotechnical
engineering principles and practices. The scope of services provided herein does not include an
environmental assessment of the site or investigation for the presence or abgence; of hazaréous
materials in the soil, sucface water or groundwater. -

ALPHA TESTING, INC. is not responsible for conclusions, cpinions or recommerlations made
by chers based on thls data, infarmatmn contained in thxs report is intended for excluswe use {)f
Sectzon 2 0. Reecmmendahﬁns g}rﬁsetztcd in thzs repart should not be used for demgﬁa of any
other pavéments exeept those specifically tiescnbﬁd in this report. Further, subsurface conditions
can change with passage of time. Recommendations contained herein are not considered
applicable for an extended period of time after the completion date of this report. It is
recommended our office be contacted for a review of the contents of this report for construction
commencing more than two (2) years after completion of this report.

3& nda tiif?gf_isi‘ pIT?Yid .in -this repoit are based on our- uﬁdexstandmg of information
Jig i_-gbpug charaf:tenstws of the projéct. If the Cliént notes any deviation from

ﬁxé bct ciiatactensucs our office should be contagtd 1mmedla£e§y since this tay
1
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materially aiter the recommendations. Further, ALPHA TESTING, INC. is not responsible for
damages resulting from workimanship of designers or contractors and it is recommended that the
owner retain qualified personnel to verify work is performed in accordance with plans and
specifications. -

2.0 PROJECT CHARACTERISTICS

It is proposed to reconstruct a segment of Midway Road located between Beltline Road and
Keller Springs Road in Addison, Texas. A site plan illustrating the general outline of the study
area is provided as Figure 1, the Location Plan, in the Appendix of this report. At the time the
field exploration was performed, the study area was developed with the existing concrete
roadway.

Present plans provide for reconstruction of the existing pavement. The existing pavement has
experienced some distress. The distress is generally in the form of depressed areas adjacent to
the existing pavement joints and penerally occur in the direction of traffic flow from the
pavement joints. Joints in the pavement were noted to be unusually large (up to about }4” wide)
and in some areas it appears surface water 15 entering the pavement subgrade through these wide
joints. At the north end of the study area (north of Borings 21 and 22; north-bound Iane) in
particular, water was actually noted emerging from the joints immediately after passage of large
trucks. In general, transverse cracking was noted across the pavement panel near their midpoint
in areas where significant pavement distress was noted.

3.0 FIELD EXPLORATION

Subsurface conditions along the study area have been explored by drilling 22 test borings in
general accordance with ASTM D 420 to a depth of 10 ft using standard rotary drilling
equipment. The approximate location of each test boring is shown on the Bonng Location Plans,
Figures 2-7, enclosed in the Appendix of this report. Some borings were drilled in distressed
areas while others were drilled in non-distressed areas for comparison. Details of drilling and
sampling operations are briefly summarized in Methods of Field Exploration, Section A*Z;iiﬁ;the
Appendix.,

Soil and rock (shaly limestone) types encountered during the field exploration are presented on
Record of Subsurface Exploration sheets included in the Appendix of this report. The boring
logs contain our Field Technician's and Engineer's interpretation of conditions believed to exist
between actual samples retrieved. Therefore, these boring logs contain both factual and
interpretive information. Lines delineating subsurface strata on the boring logs are approximate
and the actual transition between strata may be gradual.

Fill materials have been encountered at some boring locations as will be discussed in Section 5.0.
There may be fill in other borings than noted or at other locations, but could not be readily
identjfied. Composition of the fill has been evaluated based on samples retrieved from 6-inch
maximum diameter boreholes. It is anticipated this fill was placed and compacted

2
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during construction of the existing concrete roadway. However, since no records were made
available of fill placement, compaction or uniformity, subsurface conditions immediately

adjacent to test borings could be substantially different than conditions observed in test borings.

4.0 LABORATORY TESTS

Selected samples of the subsurface materials have been tested in the laboratory to evaluate their
engineering properties as a basis in providing recommendations for pavement design and
earthwork construction. A brief description of testing procedures used in the laboratory can be
found in Methods of Laboratory Testing, Section B-1 of the Appendix. Individual test results are

presented either on Record of Subsurface Exploration sheets or on summary data sheets also

enclosed in the Appendix.

5.0 GENERAL SUBSURFACE CONDITIONS

In general, the existing concrete pavement is underlain by soils derived from the Austin Chalk
fornation. Within the 10-ft maximum depth explored during this study, subsurface materials
consist generally of clay (CH) underlain by calcareous clay {CL)-and deeper shaly limestone. In
the southern and central portions of the study area (Borings 1-16), the existing pavement
sectiongenerally consists of about 8 inches of Portland cement concrete overlying lime treated
subgrade soils. (It should be noted that lzme ireategl4 subgrade soils-were nof cncauntewd inall of
these boring locations.) In the northern porhon fdhb study area (Borings- 17-22); tﬁé exigting
pavement section genesally consists of 6.5 to 7 ifiches of Portland cement-concrete overlying a
clayey (CH/CL) subgrade. The letters in parenthesis represent the soils' classification according
to the Upified Soil Classification System (ASTM D 2488). More detailed stratigraphic
information is presented on the Record of Subsurface Exploration Sheets attached to this report.
Most of the subsurface materials are relatively impermeable and are anticipated to have a slow
response to water movement. Therefore, several days of observation will be required to, eafaluate
actual groundwater levels within the depths explored. Also, the groundwater level at the- spxdy
area is anticipated to fluctuate seasonally depending on the amount of rainfall, prevalhgg Weﬁther
conditions and subsurface c{‘ramage characteristics.

During field explorations, free groundwater has been noted in Borings 1-4 on drilling tools and
in open boreholes upon complémn at dépths of 4.8 't9 8 ft_ Free groundwater WS Hi0f observed
in the other borings during’ dnilmg or in"thc (}t}i&%ﬁj{e}l .Boreholes upon. coh'ipleuo:i In our
opinion, the current groundwater level on the study aréa miay be locatéé below the boitom of the
borings and water within the depths explored may be "pemh 4 groundwater which has
percolated downward through desiccation cracks in the clayey type soils. It is not uncommon to
detect seasonal groundwater either from natural fractures within the clay matrix, near the
soil/rock interface or from fractures in the rock, particularly after a wet season. If more detailed
groundwater information is required, monitoring wells or piezometers can be installed.
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Further details concerning subsurface materials and conditions encountered can be obtained from
the Record of Subsurface Exploration sheets provided in the Appendix of this report.

6.0 DESIGN RECOMMENDATIONS

The following design recommendations have been developed on the basis of the previously
described Project Characteristics (Section 2.0) and Subsurface Conditions (Section 5.0y, If
project criteria should change, our office should conduct a review to determine if modifications
to the recommendations are required. Further, it is recommended our office be provided with a
copy of the final plans and specifications for review prior to construction.

6.1 Pavement

Clay or calcareous clay encountered near the existing ground surface will probably
constitute the subgrade for the new pavement. Therefore, it is recommended these
materials be improved prior to construction of pavement. Due to the wide spacing of the
borings, division of the study area into areas with similar subgrade conditions was not
possible. Delineation of arcas with similar subgrade conditions, if required, should be
performed during construction after the subgrade material has been exposed, The specific
type of improvement procedures required in given pavement areas will be dependent
upon the type of subgrade material present after final subgrade elevation has been
achieved.

Caleulations used to determine the required pavement thickness are based only on the
physical and engineering properties of the materials and -conventional thickness
determination procedures. Related civil design factors such as subgrade drainage,
shoulder support, cross-sectional configurations, surface elevations, reinforcing steel,
joint design and environmental factors will significantly affect the service life and must
be included in preparation of the construction drawings and specifications, but were not
included in the scope of this study. Normal pertodic maintenance will be required for all
pavement to achieve the design life of the pavement system.

Please note, the recommended pavement section options provided below are considered
the minimum necessary to provide satisfactory performance based on the expected traffic
loading. In some cases, City minimum standards for pavement section construction may
exceed those provided below,

The following design information has been provided by the Client;

» New pavement will consist of Portland-cement concrete and the design life is 30
years.

o Daily traffic based on 1999 information for the study area is about 51,000 vehicles
per day.
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« The projected daily traffic volume by Year 2020 will be up to about 60,000
vehicles per day.

s It is anticipated the new pavement will be subject to significant truck traffic.

e Truck traffic will be about 20 percent of the daily traffic volume. Therefore, the
design traffic used for the new pavement is 15.118,000 18-kip equivalent axle
load applications for a 30-year design life.

6.1.]1 Pavement Subgrade Preparation

Due to the relatively heavy truck traffic expected, it is recommended a non-erodable
base material be provided immediately below the Portland-cement concrete
pavement. The non-erodable base material could consist of either a crushed
limestone base material or a cement treated permeable base. The non-erodable base
should be supported on an improved subgrade consisting of either a re-compacted
subgrade or a mechanically lime stabilized subgrade. It should be noted that a
geotextile fabric (e.g., Marafi 180N or equivalent) should be provided between the
improved subgrade soils and the cement treated permeable base to prevent fines from
the improved soils from penetrating into the permeable base material. If a permeable
base is used, the subgrade must be carefully graded (i.e., no birdbaths and minimum
stope of 1.5 percent) to provide positive flow of percolated water through the
permeable base to collection points at the extreme perimeter of the pavement.
Collected water at the perimeter of the pavement should be drained to an appropriate
receptacle.

If the subgrade soils are mechanically lime stabilized, it is recommended lime
stabilization procedures extend at least 1 f beyond the edge of the pavement to reduce
effects of seasonal shrinking and swelling upon the extreme edges of pavement. The
soil-lime mixture should be compacted to at least 95 percent of standard Proctor
maximum dry density (ASTM D 698) and within the range of 0 to 4 percentage points
above the mixture's optimum moisture content. In all areas where hydrated lime is
used to stabilize subgrade soil, routine Atterberg-limit tests should be performed to
verify the resulting plasticity index of the soil-lime mixture is at/or below 15.

Mechanical lime stabilization of the pavement subgrade soil will not prevent normal
seasonal movement of the underlying untreated materials. Normal maintenance of
pavement should be expected over the pavement design life.

6.1.2 Pavement Sections Options
California Bearing Ratio (CBR) tests performed on composite samples from the test

borings indicate the CBR value for the existing clay subgrade soils will be about
3 whereas the CBR value for the same material after mechanical lime
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stabilization would increase to about 20. Using the above values and assuming
normal traffic for a 30-year project life, the following pavement sections are
recommended if load transfer between joints is through aggregate interlock:

Compacted Subgrade
11.5 inches Portland-cement concrete
6 inches crushed limestone base material
6 inches compacted subgrade

OR
10.5 inches Portland-cement concrete
6 inches cement treated permeable base
6 inches compacted subgrade
Lime Stabilized Subgrade
11 inches Portland-cement concrete
6 inches crushed limestone base material
6 inches lime stabilized subgrade

OR

10 inches Portland-cement concrete
6 inches cement treated permeable base
6 inches lime stabilized subgrade

if dowels are provided for load transfer at the joints in the new pavement, the
following pavement section options are provided:

Compacted Subgrade
10 inches Portland-cement concrete
6 inches crushed limestone base material
6 inches compacted subgrade
OR
9 inches Portland-cement concrete
6 inches cement treated permeable base
6 inches compacted subgrade
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Lime Stabilized Subgrade

9.5 inches Portland-cement concrete
6 inches crushed limestone base material
6 inches lime stabilized -subgrade

OR
9 inches Portland-cement concrete
6 inches cement treated permeable base
6 inches lime stabilized subgrade

6.1.3 Pavement Specifications

Pavement should be specified, constructed and tested to meet the following
requirements:

I.

Portland-Cement Concrete: Texas SDHPT ltem 360. Specify a minimum
flexural strength of 650 lbs per sq inch at 28 days. Concrete should be
designed with 5 + I percent entrained air.

Crushed Limestone Base Material: Texas SDHPT Item 247, Type A or B,
Grade 2 or better. The material should be compacted to a minimum
95 percent of standard Proctor maximum dry density (ASTM D 698) and
within three percentage points of the material's optimum moisture content.

Cement Treated Permeable Base Material: Cement treated permeable base
should have a minimum hydraulic conductivity of 3,000 feet per day after
compaction. Permeable base material shall consist of coarse aggregate with
no fine aggrepate (sand, etc.) and shall be treated with 6 percent Portland
cement by dry weight of the aggregate. The material should be compagbjﬁd to
a minimum 95 percent of standard Proctor maximum . dry density
(ASTM D 558) and within three percentage points of the material's optimum
moisture content. The material supplier shall submit an acceptable mix design
for approval.

Lime Stabilized Subgrade: Texas SDHPT ltem 260. An estimated 3 and
& percent of hydrated lime (by dry soil weight) should be applied to existing
calcareous clay and clay soils, respectively, which have been scarified fo a
depth of 6 inches. The actual amount of lime required should be confirmed by
additional laboratory tests prior to construction.
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a. The soil-lime mixture should be compacted fo at least 95 percent
of standard Proctor maximum dry density {ASTM D 698) and within the
range of 0 to 4 percentage points above optimum moisture. The moisture
content of the subgrade should be maintained until the pavement surface is
placed.

b. In all areas where hydrated lime is utilized to stabilize the subgrade soil,
routine Atterberg-limit tests should be performed prior to completion of
construction to assure the resulting plasticity index of the soil-lime
mixture will be at/or below 15, Gradation, Atterberg-limits and density
tests should be performed at a frequency of 1 test per 5000 sq ft of
pavement.

5. Re-compacted Subgrade: On-site materials should be scarified to a depth of at
least 6 inches and re-compacted to at least 95 percent of standard Proctor
maximum dry density (ASTM D 698) and within the range of 1 percentage
point below to 3 percentage points above the material's optimum moisture
content. The moisture content of the subgrade should be maintained unti} the
pavement surface is placed. Density tests should be performed at a frequency
of 1 test per 5000 sq ft of pavement.

7.0 GENERAL CONSTRUCTION PROCEDURES AND RECOMMENDATIONS

Variations in subsurface conditions could be encountered during construction. To permit
correlation between test boring data and actual subsurface conditions encountered during
construction, it is recommended a registered Geotechnical Engineer be retained to observe
construction procedures and materials.

Some construction problems, particularly degree or magnitude, cannot be anticipated until the
course of construction, The recommendations offered in the following paragraphs are intepded,
not to limit or preclude other concetvable solutions, but rather to provide our observations base:d
on our experience and understanding of the pse_;ect characteristics and subsurface conditions
encountered in the borings.

7.1 Site Preparation and Grading

All areas supporting pavement should be properly prepared.

After completion of the necessary stripping, clearing, and excavating and prior to
placing any required fill, the exposed subgrade should be carefully inspected by
probing and testing. Any undesirable material (organic material, wet, soft, or
loose soil) still in place should be removed.
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The exposed subgrade should be further inspected by proof-rolling with a heavy
pneurnatic tired roller, loaded dump truck or similar equipment weighing
approximately 10 tons to check for pockets of soft or loose material hidden
beneath a thin crust of possibly better soil.

Proof-rolling procedures should be observed by the project geotechnical engineer
or his representative.

Any unsuitable materials exposed should be removed and replaced with
well-compacted material as outlined in Section 7.2.

Slope stability analysis of embankments (natural or constructed) was not within the scope
of this study. Trench excavations should be braced or cut at stable slopes in accordance
with Occupational Safety and Health Administration (OSHA) requirements, Title 29,
Items 1926.650-1926.653 and other applicable building codes.

7.2 Fill Compaction

Calcareous or sandy materials with a plasticity index below 25 should be compacted to a
dry density of at least 95 percent of standard Proctor maximum dry density
(ASTM D 698) and within the range of | percentage point below to 3 percentage points
above the material's optimum moisture content.

Clay soils with a plasticity index equal to or greater than 25 should be compacted to a dry
density between 95 and 100 percent of standard Proctor maximum dry density
(ASTM D 698). The compacted moisture content of the clays during placement should
be within the range of 0 to 4 percentage points above optimum. Clay fill should be
processed and the largest particle or clod should be less than 6 inches prior to
compaction.

Limestone or other rock-like materials used as random fill should be compacted to at least
95 percent of standard Proctor maximum dry density. The compacted moisture content of
limestone or other rock-like materials used as random fill is not considered crucial to
proper performance. However, if the material's moisture content during placement is
within 3 percentage points of optimum, the compactive effort required to achieve
the minimum compaction criteria may be minimized. Individual rock pleces larger
than 6 inches in dimension should not be used as fill. However, if rock fill is utilized
within | ft below the bottom of the pavement, the maximum allowable size of individual
rock pieces should be reduced to 3 inches.
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A-1 METHODS OF FIELD EXPLORATION

Using standard rotary drilling equipment, a total of 22 test borings have been performed for this
geotechnical exploration at the approximate locations shown on the Boring Location Plans,
Figures 2-7. The test boring locations have been staked by either pacing or taping and estimating
right angles from landmarks which could be identified in the field and as shown on the site plans
provided during this study. The location of test borings shown on the Boring Location Plan is
considered accurate only to the degree implied by the method used to locate the borings. The
surface elevations provided on the Record of Subsurface Exploration sheets have been obtained
by plotting the boring locations on the site plans and interpolating the surface elevation. Surface
elevations given on the boring logs are approximate.

Relatively undisturbed samples of the cohesive subsurface materials have been obtained by
hydraulically pressing 3-inch O.D. thin-wall sampling tubes into the underlying soils at selected
depths (ASTM D 1587). These samples have been removed from the sampling tubes in the field
and examined visually. One representative portion of each sample has been sealed in a plastic
bag for use in future visual examinations and possible testing in the laboratory.

Modified Texas Cone Penetration (TCP) tests have also been completed in the field to determine
the apparent in-place strength characteristics of the rock type materials. A 3-inch diameter steel
cone driven by a170-pound hammer dropped 24 inches is the basis for Texas State Department
of Highways and Public Transportation strength correlations. In this case,
ALPHA TESTING, INC. has modified the procedure allowing the use of a 140-pound hammer
dropping 30-inches for completion of the field test. Depending on the resistance (strength) of the
materials, either the number of blows of the hammer required to provide 12 inches of
penetration, or the inches of penetration of the cone due to 100 blows of the hammer are recorded
on the field logs and are shown on the Record of Subsurface Exploration sheets as TCP
(reference: Texas State Department of Highways and Public Transportation, Bridge Design
Manual), using the modified procedure. :

Logs of all borings have been included in the Appendix of this report. The logs show visual
descriptions of all soil and rock (shaly limestone) strata encountered using the Unified Soil
Classification System. Sampling information, pertinent field data, and field observations are also
included. Soil and rock samples not consumed by testing will be retained in our laboratory for at
least 30 days and then discarded unless the Client requests otherwise.
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B-1 METHODS OF LABORATORY TESTING

Representative samples are inspected and classified by a qualified member of the Geotechnical
Division and the boring logs are edited as necessary. To aid in classifying the subsurface
materials and to determine the general engineering charactenistics, natural moisture content tests
(ASTM D 2216), Atterberg-limit tests (ASTM D 4318) and dry unit weight determinations are
performed on selected samples. In addition, unconfined compression (ASTM D 2166) and
pocket-penetrometer tests are conducted on selected soil samples to evaluate the soil shear
strength.  Results of all laboratory tests described above are provided on the accompanying
Record of Subsurface Exploration sheets or on summary data sheets as noted.
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BGW ENGINEERS, INC.
Garland, Texas
Project. Midway Road Reconstruction

Addison, Texas

Client:

Our Report Number .,
Material Description:
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Method of Test
Soil ldentification Number:
Maxirmum Dry Unit Weight:

Cptimum Moisture Content:

Liguid Limit:
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05e8s Date: 1/28/01
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Qur Report Number.:
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Method of Test
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with 8 percent lime added
Composite Sampie B-3 to B-18

ASTM-D-698-A
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ALPHA TESTING, INC. STABILIZATION
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ALPHA TESTING, INC,
ﬁ' 2209 Wi&consiw?gsztib Suite 100 RECORD GF
, Dallas, Texas
: / (972) 620-8911 SUBSURFACE EXPLORATION
cant GBYW ENGCINEERS, INC. Boring No, B-1
Acrchitect/Engineer Job No. 00988
Project Name MIDWAY ROAD RECONSTRUCTION Drawn By AM
Project Location ADDISON, TEXAS Approved By DAL
DRILLING AND SAMPLING INFORMATION E TEST DATA
Date Started 1-21-01 Hammer Wt b, -
Date Completed 1-21-01 Hammaer Drop in. i
Drill Foreman EDI Spocn Sample OD in e 53
inspector Rock Core Dia. in.| 21 8% %
- . o é-. 5 - a4
Boring Method CFA Sheby Tube OD 3 in.i g | g2 = 2
. s | BS 2 § & %
> EEl g 1B g, | #®| gpE
SOIL CLASSIFICATION € &g & |3 g 5 |z| E3-
= oo 1 &1 22 8 |3 2| & 5. E| 388
SURFACE ELEVATION EE - |2 |8 |2 95| & SE8 L8 | £s Y| Erg
618+ BE | B8 |8B || & S| & | 582 &8 | 582 || @&
-] #rown very stiff CLAY(CH} with o -
“1 some sand and gravel. ]
- -8% of concrete at surface. o
- ] 1 |7 2.2 38§ Iile76
- — Pl=27
. o . PI=49
el e e hm W AR e e b e e R WA e e s e — — 2
-4 Reddish Brown very stiff - .
-1 CLAY(CH/CL} with sowe sand, 42 |sT 4.5+ 26
¥ calcareous nodules and gravel. o)
hard 2'-37.
4 -stiff below 5'. 7
7 J3 . sT 2.7 26| LL=53
. g -] PL=20
- — PI=3a
2 14 8T 2.2 25
] 15 |8t 1.7 24
— i
_____ S S
« Tan firm CALCAREQUS CLAY(CL) .
7} with some silty sand and 1 |87 1.0 28| LE=33
- limestone gravel. - PL=15
1 -griff &£'-7'. * .
- - . PI-18
- 4 7 18T 0.7 27
i g
7 J8 st 0.5 z8
] 39 ;8T 0.5 48
- 10
N BOTTOM OF TEST BORING AT 10'. —
—-1 2
i -
, 12 ]
SAMPLER TYPE GROUNDWATER OBSERVATIONS ) BORING METHOD
$$ - STANDARD PENETRATION TEST HSA - HOLLOW STEM AUGERS
ST - SHELBY TUBE AT COMPLETION 5 FT. CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUQUS FLIGHT AUGER AFTER HRS. FT. BC - DRIVEN CASINGS
TCP- TEXAS CONE PENETRATION TEST WATER ON RODS 3 FT. MD -MUD DRILLING




ALPHA TESTING, INC. RECORD OF

2208 Wisconsin 5t,, Suite 100

/7 Dallas, Texas 75229 -
2 Wi SUBSURFACE EXPLORATION
ient GBW ENGINEERS, INC. Baoring No. B-2
Architect/Engineer Job No. 00%88
Project Name MIDWAY ROAD RECONSTRUCTION Drawn By AM
Project Location ADDIBON, TEIAS Approved By DAL
DRILLING AND SAMPLING INFORMATION TEST DATA
Date Started 1-21-01 Hoamimer Wt Ihs, —
{ate Compietad 1-21-01 Harnmner Drop in, %
Drill Foreman EOY Spoon Sarnple OD in| g | s 4
nspector Rock Core Dia. n | & g% u
Boring Method CFA Sheiby Tube OD 3 in|8|s2| 5 |32
s | 851 & | 8 5 »
=z =g had & & .,,,g
= | ce & £ £ . # | 2Es
SOIL CLASSIFICATION & £a & 3 8 & 1 Eis
a né [ : B, 2 z w8 G
ATI 5 w lw | €1 8l & | BE| 2L <18 3%
ON ) = = =t pot L g2
SURFﬁCE EL&V té% E‘f; §O g& E‘; gé § ‘é g%f %% 53 ::; - T%
5718+ 5o BE 13281 & | &5 & S5& | 85 88 | = HEE
-} Brown hard CLAY{CH) with some o
7] sand and gravel. N
4 -7.75" of concrete at surface. -

- - 1 5T 4,5+ 33| LL=68
- — BlLi=37
. . PI=31
ad 2 [ o —-"

e ek e e W G G Wem e w W RO e aem ] fonn  — — 2
- Reddish Brown and Tan very - .

1 stiff CLAY{CH/CL) with some 12 sr 4.5+ o6
sand, calcareous nodules and o
gravel. -hard 2'-3'. .

4 -stiff below 5°*. i

7 . 13 st 3.5 22

——— 4 -

h . 14 8T 2.5 20

e 5] i

’ 35 | 8T 2.2 21
1 Tan firm CALCAREOUS CLAY (CL) 6 )

- with some silty sand and -

-] limestone gravel. 46 ST 1.2 24

—} -very stiff $'-6',

7] -gtiff 6*-74. .
= 4 7 8T 0.5 29

- 8
- 18 |sT 0.5 30
. 19 |sT 0.% 32

"4 BOTTOM OF TEST BORING AT 10'. 107

. . T E ;, «‘:. .
SAMPLER TYPE GHOUNDWATER OBSERVATIONS : BORING METHOD
85 - STANDARD PENETRATION TEST AT CO&?LF;T!GN 5 FT HSA - HOLLOW STEM AUGERS
ST - SHELBY TUBE ) CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUCUS FLIGHT AUGER AFTER HRS. FT. BC - DHIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS 8 FT. MD -MUD DRILLING
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ALPHA TESTING, INC.
2209 Wisconsin St,, Suite 100
/7 Dallas, Texas 76229

{972) 620-8911

RECORD OF

SUBSURFACE EXPLORATION

ant GBYW EBHNGINEERS, INC. Boring Mo, 5.3
Architect/Engineer Job No. 00s88
Project Name MIDWAY ROAD RECONSTRUCTION Drawn By AM
Project Location ADDISON, TREXAS Approved By DAY,
DRILLING AND SAMPLING INFORMATION TEST DATA
Date Started 1-21-01 Hammner Wi ibs -
Date Completed 1-21-01 Hamemer Drop in. =§
Drill Foreman EDY Spoon Bample OD in| o y _g
inspector Rock Core Dia. in.§ 2 ;é% w
Soring Mathod CFA Shelby Tube OR 3 in. % 5;% = §
SOIL CLASSIFICATION 2les) & |3 s |5 |=| EE:
z Poe| g |3l 822, |8 uig
SURFACE ELEVATION 2: | za |9 |8 1% SR| % | &gy g | 25 |3 323
S| B4 | (50| § 2B | 2 | 529 32 |Sd|z| 3%
618+ e | B8 |S2|dx| 8 | 25| & [ S&S | &2 |68 2| Jwm

-1 Brown hard Lime Treated LI
1 CLAY{CH) with some sand and N
d calecareousz nodules and gravel. » .

-4 -8" of concrete at surface. -1 1 | 8T 4.5+ 38| LL=b57
] _ Pl=38
. ] PI=21

B 2 .

] 12 |sr 4.0 31
b 3; -

Srown very stiff CLAY(CH} with = .

1 some sand, calcareous nodules 13  sr 2.9 30
4 and gravel. -

—1 -zreddish brown below 4°'. 4
1 -stiff below 5!, ]

. d 4 sr 3.2 22
N a5 87 1.7% 22
B 6 3

U UGV T T JEew— L vom e 6
-1 Tan firm CALCAREQUS CLAY {CL} =
4 with sowe silty sand and 1§ lgr 1.5 25
- limestone gravel. -

d -stiff ' -7°. 7
u 4 7 8T 0.5 26

- 8
. 18 st 0.7 32
Z 19  sT 0.5 a5

10
- BOTTOM OF TEST BORING AT 10°. o
- 12
sSAfggL'EB TYPE GROUNDWATER OBSERVATIONS : BORING METHOD
88 - 8T T -
T SHELBY TUBE o T AT COMPLETION 5.5 FT. CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUOUS FLIGHT AUGER AFTER HRS. FT. DC - DRIVEN CASINGS
TCP- TEXAS CONE PENETRATION TEST WATER ON RODS 8 FT. MD -MUD DRILLING




ALPHA TESTING, INC.
2208 Wisconsin St., Buite 100
/[, Dallas, Texas 75228

[972) 620-8911

RECORD OF

SUBSURFACE EXPLORATION

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS

ent GBW ENGINEERS, INC. B4
Architect/Enginser 00988
Project Name MIDWAY ROAD RECONSTRUCTION AM
Project Location ADDISON, TEIAAS Approved By DAL
DRILLING AND SAMPLING INFORMATION TEST DATA
Date Started 1-21-01 Hammer W, ibs, -
Date Comgleted 1-21-01 Hammer Drop in, &
Orill Foreman EDXL Spoon Sample OD in. s ‘ég
nspector Rock Core Dia. in. | @ E’% %
Boring Method CFA Sheiby Tube OD 3 in.| 8 s o5 |2
: % & 5 § & %
o gl =4 = b o
188 5 E | E g |® gEf
SOIL CLASSIFICATION £ | &8 e 3 2 & el E3 >
b 34 & o s -0 & & .y
2 ” £ 1851 2 [ B.E| 8% | Ze B ziE
SURFACE ELEVATION £ w |8 |2 |8 SE| 5 |£58) 58 | E5|Q| d=d
§§ “Em“’: s sy 8 g2 2 889 28 285 1B g,
678+ Bl | 30 |38 |E5 |5 83 3 | 558 85 E3 |5 oee
-4 Brown hard CLAY{CH} with some 0 -
-] sand and calcareous nodules and ]
-+ gravel. o
-1 -7.75" of concrete at surface. ] sT 4.5+ 31
- 2]
7 ’ ST 4.0 33
» 3 § -
Reddish Brown and Tan very -
: stiff CLAY(CH}CL‘} with some : ST 4.0 2
4d silty sand, calcarecus nodules o
—] and gravel. -hard 3'-4°. 4
J -stiff below 7. ]
N — ST 3.2 20
. ; ST 3.2 23
b 6 3 -
e _. ______________ T ] 6‘
- Tan firm CALCAREQUS CLAY(CL}) -
7] with some silty sand and - aT 0.7 26
4 limestone gravel. ]
- n 5T 0.7 29
] 8
h ] 8T 0.5 30
] N sT 0.5 28
LR S ———— - w 10
. BOTTOM OF TEST BORING AT 10°. .
12
SAMPLER TYPE GROUNDWATER OBSERVATIONS BORING METHOD
5% - STANDARD PENETRATION TEST AT COMPLETION 4.5 FT HSA - HOLLOW STEM AUGERS
8T - SHELBY TUBE : ) CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUQUS FLIGHT AUGER AFTER HAS. DC - DRIVEN CASINGS

80 -MUD DRILLING




ALPHA TESTING, INC.

RECORD OF

é’ %239 wﬁfésconsig; 'i‘:zté,9 Suite 100 h
, allas, Texas 75 ‘.
{972) 620-8911 SUBSURFACE EXPLORATION
Jdent GBW ENGINEERS, INC. Boring No. B-5
Architact/Engineer Job No. 00388
Project Name MIDWAY ROAD RECONSTRUCTICH Drawn By AN
Project Logation ADDISON, TEXAS Approved By DAL
DRILLING AND SAMPLING INFORMATION TEST DATA
{iate Started 1-21-01 Hammer Wt. hs. —
Date Completed 1-21-01 Hamevner Drop n. %‘
Dxill Forernan EDI Spoon Sample OD in| e ;3§
Inspector Rock Core Dia. in. | & §% w
Boring Method CFA Shelby Tube OD 3 | 8 g2 = | 2 ,
o ,gi- 3 7] §-
o "é 5 = ] ?; »
=1 85| 5 |8 B . | R s’éﬁ
SOIL CLASSIFICATION el &8s & 18 | ¢ 5 lg| E3%
= 2 oel 5 oyl Bz |3,|2| nid
& i = =X
SURFACE ELEVATION 2 2 a ju le |88 % |fggl g |3 S| Sak
& =512 & | §§ = gsg  x@ = no
6172 B | 55 |3giEE| 2| 28| 3 | 555 55|32 8| s
-4 Brown hard Lime Treated g -
-] cLay(cH) with some sand and ]
d calcareous nodules. )
—1 -8* of concrete at surface. -1 1 ST 4 .54 37i LL=5&
. o PL=35
‘—m- MMMMMMMMMMMMMMMMMM -% 1-“ 2 ] pI =21
-4 park Brown very stiff CLAY (CH) -
1 with some sand. N
A -brown with calcareous nodules o
below 4°. ~— 2 | 8T 3.0 40
-, ~tannish brown below 8%, N
= 4
- -1 3 | ST 3.2 29
- 6 L
= L
N . e
- — 4 jsr : 3.2 28
= B~
5 -
- — 5 | ST 3.0 a8
10 —
” BOTTOM OF TEST BORING AT 14'. -4
]
B iz ] i w’
SAMPLER TYPE GROUNDWATER OBSERVATIONS © 7 BORING METHOD
$8 - STANDARD PENETRATION TEST HSA - HOLLOW STEMQAUGEFIS
ST - SHELBY TUBE AT COMPLETION ~ DRY FT. CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUOUS FLIGHT AUGER AFTER HRS. FT. DC - DRIVEN CASINGS ERS

TCP- TEXAS CONE PENETRATION TEST

WATER ON RODS  NONE FT. MO -MUD CRILLING



ALPHA TESTING, INC.
2209 Wisconsin St., Suite 100
Dallas, Texas 75228

(872} 620-8911

RECORD OF
SUBSURFACE EXPLORATION

dent GBW ENGINEERS, INC. Boring No. B-§
" Architect/Enginger Job No, Q0988
Project Name MIDWAY ROAD RECONSTRUCTION Brawn By aM
Project Location ADDISON, TEXAS Approved By DAL
DRILLING AND SAMPLING INFORMATION ’ TEST DATA
Date Started 1-21-01 Hammer Wt ths. -
pate Completed 1-21-01 Hammer Drop in. %
“ Drill Foreman EDI Spoon Sample O ini g ! 5 3
inspector Rock Core Dia. in. | & g% W
Boring Methad CFA Shelby Tube OD 3 ini 88| 5 | ¢ .
. ?5 [~4 3 & 5 x
8 = E wr EEE
SO0IL CLASEIFICATION g 8 g 2 § 3 B o EE =
= 2 22| 5 i3 &| B2 |5, |8 uEz
SURFACE ELEVATION S, 0 ozw |2 018 | 8| B | £581 g | £5 (9| 528
sk | B2 |55l g 38 2 |Bge g2 |28z s
617+ b | 88 |48 S| & 25 & [ 5358 82 | 58 |3 d@z
-} Brown very Dense SANDI(SP) with g o
1 some gravel and clay. 7
4 -8" of concrete at surface. -

— - 1 85T }113 e 30
: 2 £ ] :

mmmmmmmmmmmmmmmmmmm T 2
- Brown very stiff CLAY(CH} with -

E] gome sand. ]

-tannish brown with calcareous -

modules and gravel below 4'. — 2 | 8T 1.2 { 2.7 | 80 |34 LL=80
- -~rannish brown below B'. - PL=10
] N PI=50

. 4

;_1 -4 3 { 8T 3.7 26

— & —

] — 4 [ ST ’ 3.0 24 LL=66
. 7 PL=24
] N Pi=42

] &

— ] 5 | 8T 2.2 29

— e 10 n
4 BOTTOM QF TEST BORING AT 10°'. -
i2
SAMPLER TYPE GROUNDWATER OBSERVATIONS : BORING METHOD
58 - STANDARD PENETRATION TESY AT COMPLETION DRY FT HSA - HOLLOW STEM AUGERS
8T - SHELBY TUBE ' CFA - CONTINUQUS FLIGHT AUGERS
CA - CONTINUOUS FLIGHT AUGER AFTER HRS. FT. DC - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON BODS KRONE FT. MD -MUD DRILLING



ALPHA TESTING, INC.
2909 Wisconsin St., Suite 100

RECORD OF

Yy Dallas, Texas 75229
‘ (972) 620-8911 SUBSURFACE EXPLORATION
jent GEW EBMQINEERS, IRC. Boring No. B-7
Architect/Engineer Job No, 0psss
Project Name l-_IIDWAY ROAD RECONSTRUCTION Drawn By AM
Project Location ADDISON, TEXARS Approved By DAL
DRILLING AND SAMPLING INFORMATION TEST DATA
Date Started 1-21-01 Hammer Wt. bs. -
Date Completed 1-21-01 Hammer Drop in. 1%:
Drill Forernan EDI Spoon Sample Q0 in.| o | s H
Inspector Rock Core Dia. in.| 21 3% 4
=3 p
Boring Method CFA Shelby Tube OD 3 in. § T = _g
‘ sls8| & 18 | y
<1 %gl 5 | E E L. 1® zg2
SOIL CLASSIFICATION gle8 & | & S (& ¥ E5;
b ' ¥d o . % . E @ bl =
:E: 1) 1) a §$ ‘g g & §£ B&; 5 SEE
SURFACE ELEVATION B xw g |&@ TS5 2 €53 | % £ 3 | Egf
sho|BE |Bo|Be|BI B3| 3 | BEE| EE|zElE| cu
619 LA R |82 Gl & 1 °a @ 552 | &2 | 68 | B | iz
4 Brown very stiff CLAY(CH) with 8 A
1 some sand and gravel. ]
4 -8.25" of concrete at surface. -
- ] i ST 2.5 26
2 2t 2
——————————————————— b - 2
-4 park Brown very stiff CLAY(CH) -
1 with some gand, calcareous =
- nodules and a trace of gravel. - ’
-brown below 6'. -1 2 | 8T 3.7 27
Y wrannish brown below 8'. N
. 47
—] - 3 &7 3.2 28
g 6 N -
- - 4 | 8T 3.0 24
— 1 -
s il — 8 8
1 Tan weathered SHALY LIMESTONE. .
N -3 TCP 3“.%9'" 5
I BoTTOM OF TEST BORING AT 10°. 107
_: -
12 .,
SAMPLER TYPE GROUNDWATER OBSERVATIONS BOWING METHOD
55 - STANDARD PENETRATION TEST AT COMPLETION DRY E HSA - Q?)ELQW STEM AUGERS
ST - SHELBY TUBE RY FT. CEA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUOUS FLIGHT AUGER AFTER HRS.  FT. DC - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS  NONE FT

MDD -MUD DRILLING



TCP- TEXAS CONE PENETRATION TEST

ALPHA TESTING, INC.
I? 2208 ‘u‘%jsccﬂsi;’us‘:“ité,gSuite 100 RECORD GF
/3 Dallas, Texas 2
/ " 57 620.8911 SUBSURFACE EXPLORATION
jent GBW ENGINEERS, Boring No. B-3
Architest/Enginesr Job No. 06988
Project Narne MI}}WAY ROAD RECONSTRUCTICH Drawn By AM
Projest Location ADDISON, Approved By DAL
DRILLING AND SAMPLING INFORMATION TEST DATA
Nate Started 1-21-01 Hammer Wt. 14 ibs. —
Date Completed 1-21-01 Hammer Drop in, g.;_‘
Drifl Foreman BDI Spoon Sample 0D in.| e ] s S
inspectar Rock Core Dia. in.1 & ;_ﬁ‘:?é w
Boring Methad CFA Shelby Tube OD | 8 s&| 5 |2
s 8s| & |8 g 3
<1 B38| 5 |8 E . | #®] FEE
SOIL CLASSIFICATION £ | £¢ A 8 8 B x| E3%
21 o ¢ ] 2.1 08 g ek
Z 1 W & & % : g & vl = £ 5 Ba%
SURFACE ELEVATION 2 rw |8 8 g |93 8 |£88| 38 | £5 90 sS&E:
SEOFY B, Be|E|sE 2 8sE| EElRlE v
6719+ Ga B0 182 30| &1 26 @ SES | &° | 58 |2 | des
4 srown hazxd Lime Treated
7 CLAY(CH) with some sand and 5 8T - 23| LL=46
J.gravel. -8.5" of concrete at B S -, PL=29
~1wuorface. _ _ . _ _ _ . _ .. d PI=17
-4 Dark Brown very stiff CLAY{(CH} ST 3.7 23
J with sand laminations.
—1 -with limestone seams below 6°'. aT 2.9 28
- N ST 2.7 ‘ 28
"1 Tan weathered SHALY LIMESTONE. i TCp 1090 9
C— 1.0 n
- BOTTOM OF TEST BORING AT 10'. -]
] 15 ]
— 20
- 25 “""E
ss . SﬁgﬁgggnTirﬁiﬁETﬂﬁTlON - GROUNDWATER DBSERVATIONS . BORING METHOD
T HSA - HOLLOW STEM AUGERS
ST - SHELBY TUBE AT COMPLETION  DRY FT. CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUOUS FLIGHT AUGER HRS. FT, OC - DRIVEN CASINGS

WATER ON RODS  NONME FT. MD -MUD DRILLING




ALPHA TESTING, INC. - RECORD OF

2208 Wisconsin 5t., Suite 100

7 Dallas, Texas 75229
’ {972) 520-8911 SUBSURFACE EXPLORATION
Jent GBW ENGINEBERS, INC. Boring No. B-9
Architect/Engineer Job No, 04988
Project Name MIDWAY ROAD RBCONSTRUCTICH Drawn By AM
Project Location ADDISON, TEXAS Approved By DAL
DRILLING AND SAMPLING INFORMATION TEST DATA
Diate Started 1-21-01 Harmmer Wt Tbs. -
Date Completed 1-21-01 Harmmer Drop in. %
Britl Foreman EDI Spoon Sample OD in| @ ‘5_5
Inspector Rock Core Dia. in. | & g'{«;— w
Boring Method CFA Shelby Tube OD 3 in{ 8 ig2| 5 |2
| B8 £ |8 3 %
& ‘é‘,'q*“j bl 8 g “,:‘%
w | SE B £ E g F1 HEEL
SOIL CLASSIFICATION £ &% & 8 2 B £ £S5
2 &P c ol . g 8 - n.&?';:)
2 wolw | S| 8% & BT 8 13 E BEy
SURFACE ELEVATION Eﬁ %B g &y % ‘;g 0% %;&5 E%" 53 b 258
- b bod o B ne e & '2‘, =y I itHog
678= ES | &3 |29 3P |2 | 25| 3 | 525 B8 | 218 sma
4 park Brown stiff Lime Treated 0
| ¢LAY{CH) with some sand, -
- caleareous nodules and gravel. ]

-1 -8" of concrete at gurface -] 1 | 8T 0.9 ;1.2 79 }37] LL=5%
- — PL=32
:: a9 : PI~—~23

S, m— e W WenE i WA SSAn e R e T e e T o 2
-4 park Brown very stiff CLAY (CH) —

1 with eand laminations and a N
| trace of calcareous nodules. - ]
. - 2 87 2.2 i3

] 4 -]

- -t 3 5T 2.2 35
] -

] 6 *

] ]

- - 4 ST 2.2 31

- 8
1 7]

— —1 5 8T 2.2 31

p—si e o e A — T e 10 .
-1 BOTTOM OF TEST BORING AT 16°'. -
-] .
12

ss S‘SFA’:JWLER TF?FEETQ N :‘%T GROUNDWATER OBSERVATIONS : BORING METHOD

- STANDARD PEN ATION TE HSA - HOLLOW STEM AUGERS
AT MPLETI 5
ST - SHELBY TUBE Co ON  DRY FT. CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUQUS FLIGHT AUGER AFTER HRS  FT. BC - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS  NONE FT. MD -MUD DRILLING




ALPHA TESTING, in;c. RECORD OF

2209 Wisconsin St., Suite 100

ﬂ’ Dallas, Texas 75229
‘ (972) 620-8911 SUBSURFACE EXPLORATION
ant GBW ENGINBERS, INC. Boring No. B-10
Architect/Engineer Job No, 00984
Project Name MDWAY ROAD RECONSTRUCTION Drawn By AM
Project Location ADDISON, TEXAS Approved By DAL
DRILLING AND SAMPLING INFORMATION TEST DATA
Date Started 1-21-01 Harmmer Wt. {bs. -
pate Completed 1-21-01 Hammer Drop in. %
Drill Foreman EDT Spoon Sample OD in] @ 5 g
Inspector Rock Core Dia. in. | & gﬁf %
Boring Method CFA Shelby Tube OD 3 |81 s £ | 2
o~ =1 " w
g 8§ e S g 3
2| g5 ¢ | E g 1. #| gfE
SOIL CLASSIFICATION £ ﬁg e a g f;? g E?‘:g
= ol & e s lee) BE|3.18) 3%
SURFACE ELEVATION Pr | oz |% 181898 B £E7 | L8 | £5 19 S&2
éE E«x 25 =8| 8 §§ b 8%% ¥ | 28 ::; Iy
618+ Bl B8 |82 |8E e85 3 |52 &2 (52 |z daa
- Brown hard Lime Treated 0 -
1 cray{CH) with some sand, 11 | 8T 4,54+ 38! LL=53
J calcareous nodules and gravel. PL=38
—] .8* of concrete at surface 3 — Plis
Towith lime to 17". M 42 5T 2.5 35| F1=7
] pvark Brown very stiff CLAY {CH) B
—} with sand laminations. 5—1 3 | 8T .
- -stiff with limestone gravel -1 3.0 36 ?’"83
= ; Te=3 1
3 below 8 ] PIos2
] 4 |sT 2.0 20} P13
E 4 5 | ST 1.5 33
- BOTTOM OF TEST BORING AT 10°. -
] .
3 ]
. 15
= 20
3 7
y .
] 25
-1 —
" -
g "
. 30 "
T GROUNDWATER oﬁsmvmlomé . BORING METHOD
SS STAN&RB%NETRA?ION TEST AT COMPLETION DRY FT HSA - HOLLOW STEM AUGERS
ST - SHELBY TUBE : CFA - CONTINUQUS FLIGHT AUGERS
CA - CONTINUOUS FLIGHT AUGER AFTER HRS. FT, 0C - DRIVEN CASINGS

TCP- TEXAS CONE PENETHATION TEST WATER ON RODS  NOME FT. MD -MUD DRILLING




ALPHA TESTING, INC.
2209 Wisconsin St,, Suite 100
//f, Dallas, Texas 75229

(84721 820-8911

RECORD OF
SUBSURFACE EXPLORATION

jent GBW ENGINEERS, INC. Boring No. B-11
Architect/Engineer Job Ne. Q098E
Projent Name MIDWAY ROAD RECONSTRUCTION Drawn By AM
Project Location ADGISON, TEXAS Approved By DAL
DRILLING AND SAMPLING INFORMATION TEST DATA
Date Started 1~21-01 Harpmer Wt. Ibs ”
Date Complated 1-21-01 Harnmer Drop i %
Brill Foreman EDI Spoan Sample QD n.| 8| 5 H
Inspector Rock Core Dia. iy @ g% w
Boring Method CFA Shelby Tube OD 3 n |8 lss| 5 | & ]
s | BE) &2 | 8 ] b
2| 88| 5 | B £ . |#| zES
SOIL CLASSIFICATION £ 29 2 ] g B ® £S5
b4 = S = : 2 . 4 2 2 'g
g iy @ & g: g g e éi 3:& 3 ?ﬁfﬁ‘ﬁ
SURFACE ELEVATION EI zw |3 12,1895 % g*«gg 58 | 53 % gz
= & 3¢ 2 &
632« Mg %S EO 3“’" 8 ﬁg 3 22¢ 28 P U_‘iﬁ
(G Be (a2 skl &l o6 @ S & e 82 =2 pa ol
- park Brown stiff CLAY(CH) with e o
1 some sand. N
] -g" of concrete at surface o
— — 1 tsr 1.7 34
: .
-1 2 t g
e -2 2]
park Brown very stiff CLAY{(CH) —1 2 |sT 2.5 3
- with some sand and a trace of =
-1 calcareous nodules and gravel. -
o 47
-~ ] 3 ST 3.0 32
] 1
- =] 4 | 8T 2.5 iB
. . :
<4 Tan and Gray hard CALCAREOUS 8~
7 CLAYI(CL} with some silty sand 7
- and gravel. 0
~ ™ 5 5T 4.5+ 18
e — i ———— W — rmevrreee— | 1@ n
- BOTTOM OF TEST BORING AT 10°'. &
: -
E E
12 ]
SAMPLER TYPE GROUNDWATER OBSERVATIONS : BORING METHOD
5% - STANDARD PENETRATION TEST AT COMPLETION DREY FT HSA - HOLLOW STEM AUGERS
57 - SHELBY TUBE : CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUOUS FLIGHT AUGER AFTER HRS.  FT. DC - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS  NONE FT. MD -MUD DRILLING




ALPHA TESTING, INC. RECORD OF

: ;4" 2209 Wis.cor\siwr;!_)szti,9 Suite 100
/] Dallas, Texas
. / : (972) 6208911 SUBSURFACE EXPLORATION
ant ¢BW ENGINEERS, INC. Boring No. B-12
Architect/Engineer Job No. pug88
Projest Name MIDWAY ROAD RECONSTRUCTION Drawn By AM
Project Location ADDISON, TEXAS Approved By DAL
DRILLING AND SAMPLING INFORMATION TEST DATA
{ate Started 1i-21-01 Hammear Wt. s, -
Date Completed 1-21-01 Hammer Drop in. %
Drill Foreman EDI Spocn Sample OD .| g1 5 H
inspector Rock Core Dia, in.| & :_é% w
Boring Method CFA Shelby Tube OD 3 in. | 8 «55 5 | 2
- s | BBl 2 | B s -
= g% = % 2 _ R - .Eg
SOIL CLASSIFICATION 21 85| & |3 e |5 |z| 55z
z lgf| 5 |3 | 5|38 353
SURFACE ELEVATION Pr | ozy |2 14 |5 SE| % | S58| 38 25 |0| é
st Ed (5 (Be| 2| 82| 2 | BEg| %z |2Z|E| nue
632x BE L B 1SS (S0 & 25| & | S5BE| &2 | 88 | 2| dgs
- park Brown stiff Lime Treated e
"l CLAY{CE} with some sand. "
1 -8" of concrete at surface -

-] — i 5T 0.6 1.2 78 |40 LL=60
. ol PL=23
N X 3 PI=37

i W ek e WA AR w p e e ek M w— e e e — 2
- Dark Brown very stiff CLAY(CH) -

"} with sand laminations. ]
-+ -gtiff 2'-4°7. =
J — 2 |sT]| . 1.7 35

= 4

— = 3 ST 2.0 34| Lli=4s
. o PL=2%
J 3 PI=17

~ 6 = .

— - 4 ST 2.0 34
N _’?;5* - ’

7} Tarmish Brown very stiff 3

—| CALCAREQUS CLAY(CL) with some e
| silty and and gravel. 1

— —] 5 | 8T 3.0 221 Lie=38
- 4 Pl=18
7 N PI=20
-1 BOTFOM OF TEST BORIKG AT 10°%. -

- \i :
' o K- s | D] N , :
SAMPLER TYPE GROUNDWATER OBSERVATIONS ' BORING METHOD

S5 - STANDARD PENETRATION TEST - HSA - HOLLOW STEM AUGERS

ST - SHELBY TUBE AT COMPLETION ~ DRY FT. CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUQUS FLIGHT AUGER AFTER HRS. ET. BC - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON BODS  NONE FT. MD -MUD DRILLING




ALPHA TESTING, INC. RECORD OF

2209 Wisconsin 5t., Suite 100

7/ Dallas, Texas 75229
(972) 620-8911 SUBSURFACE EXPLORATION
jent GBW ENGINEERS, INC. Boring No. B-13
Architect/Enginesr Job Mo, 0988
Project Name MIDWAY ROAD RECONSTRUCTION Drawn By M
Project Location _ADDISON, TEXAS Approved By DAY
DRILLING AND SAMPLING INFORMATION TEST DATA
Date Started 1-21-01 Hammer Wt 140 165, —
Date Tompleted 1-21-01 Harmer Drop 30 in. %
Drifl Foreman EDT Spoen Sample OD in.| o] & ;
Inspector Rock Core Dia. in | 3 ;_ﬁ% %
Boring Method CFA Shefby Tube OD 3 nl8lzf!| 5 |2
4 ] ] &
. s(t [+ ] 5 b
s| B8 = (8 | ¢ ol ik
SOIL CLASSIFICATION g o835l & |8 EREIR L
o Elexl 5 (3ol § 13,18 3352
SURFACE ELEVATION Er | zu g 2.0 298| & | 588 38 | 53 S S22
< o= o 5 = o -
633+ R385 |39|3F |5 35| 3 [E3F| BE &E |5 ue
~ park Brown stiff Lime Treated 0 -

1 CLAY{CH} with some sand. ™
J -8 of concrete at surface. -

- 1 3T 1.1 1.2 70 {42 LL=78
. ] PL=38
5 9 n PI=41

T Dark Brown Stiff CLAY(CH) with | | ° 4
1 sand laminations. 7

) — 2 |sT 1.5 35

- =
_{ -

...: -] 3 8T 1.5 34

sl el

e L8]

- Tan and Gray hard CALCAREQUS -

7 CLAY(CL) with limestone seams. n

~ -] 4 | 8T 4.5+ 24
— 8! monl

——w|~ “““““““““““““““““““““ B

1 Tan weathered SHALY LIMESTCONE. i
- - 19
o] J 5 TCP ':i?% 1B
- N
-3 BOTTIOM QF TEST BORING AT 10'. 10 -

'uu1 e

: 12 .
SAMPLER TYPE GROUNDWATER OBSERVATIONS : BORING
85 - STANDARD PENETHATION TEST HSA - HOL:.GWH%E"E;E};?&UGERS
ST - SHELBY TUBE AT COMPLETION ~ DRY FT. CFA - CONTINUOUS FLIGHT
CA - CONTINUOUS FLIGHT AUGER AFTER HRS.  FT. BC - DRIVEN CASINGS 1 DoeRs

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS NONE FT. MD -MUD DRILLING



ALPHA TESTING, INC. : RECORD OF

2209 Wisconsin 5t., Suite 100

A’ Dallas, Texas 75229
‘ {972) 620-8911 SUBSURFACE EXPLORATION
ant GBW BNGINBERS, INC. Boring Na. B-14
Architest/Engines? Job No. 0988
Project Name MIDWAY ROAD RECONSTRUCTION Drawn By AN
Project Location ADDISON, TEXAS Approved By DAL
DRILLING AND SAMPLING INFORMATION TEST DATA
Date Started 1-21-0G1 Hammer Wt. 140 ihs, -
Date Completed 1-21-01 Hammer Drop 30 in. %
Dxill Fareman EDI Spoon Sample OD in | g 53
inspector Rock Core Dia. | 3 ;{:% %
Boring Method CFA Shelby Tube OD 3 in. | & §E g | 2
¢ | 85! £ | &8 3 2
e ! 5& 2 | E £ £ EES
SOIL CLASSIFICATION £ fF s 8 g B g| $3z
© R @ o u 2a
2 w w < gﬁ é % & &%m s 0§ ‘?;fé'%
SURFACE ELEVATION Pr | xw |8 |8 | 2198 5 | 288 58 | E5 ¢ cea
s | E2 (& (Zw| 8|8 | 2 |§se| %% |38 |E| s
634+ ba | 83 |28 |Er| & |88 3 (555 | 2F | BB S| ome
4 park Brown very stiff Lime 0
1 Treated CLAY{CH} with some o
-4 mand. -8¥ of concyete at wd
.1 surface. -1 1 8T 2.0 35
: 2| :
"4 park Brown very stiff CLAY(CH) 27
7] with sand laminations. .
.V wbrown below 4'. N
. -1 2 8T 2.2 30
- 4 -]
Ny o .
——————————————————— - = - -~ 3 |s
1 Tan weathered SHALY LIMESTONE. . T 2.2 30
o &
~ 8]
4 - 100
. : 4 |ICP 1 &n 18
- o 10
N BOTTOM OF TEST BORING AT 10°'. —
N 12 71
ss ?ﬁﬁgi&ﬂ T;’EPE T TEST GROUNDWATER OBSERVATIONS ’ BORING METHCD
-5 ARD PENETRATION TES HSA - HOLLOW STEM AUGERS
ST - SHELBY TUBE AT COMPLETION ~ DRY FT. CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUOUS FLIGHT AUGER AFTER HRS. FT. DC - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS  NONE FT. MD -MUD DRILLING




ALPHA TESTING, ii\l{‘:, RECORD OF

2209 Wisconsin St., Suite 100

/7 Dallas, Texas 75229
2 (972) 620-8911 SUBSURFACE EXPLORATION
e OHEW BNGINEERS, INC. Boring No. E-15
Architect/Engineer Job Na. 009838
Project Name MIDWAY ROAD RRCONSTRUCTION Drawn By AM
Project Location ADDISON, TRXAS Approved By DAL,
DRILLUING AND SAMPLING INFORMATION TEST DATA
Date Started 1-21-01 Hammer Wh. lbs. —
Date Completed 1-21-01 Hammer Drop in, s’;%
Orill Foreman EDI Spoon Sample O in{ o | 53
inspector ) Rack Core Dia. in. | @ §% %
Boring Method CFA Shelby Tube OD 3 in| 8| gf| 5 2
& a5 e g ] %
2 | B% e 4 o e
gg €= G £ £ = # £ EL
SO CLASSIFICATION £ &2 i & £ 5 21 £S5,
] a2 [ o 8, 2 £ aul3
§ w e . & 2 25 g‘t %4«1 & EE%
SURFACE ELEVATION D—-§ §3 £ |&g.] & v E § g*g@ 8 £3 ‘; Sy
< b3 o S - X wn £ 18 ¥
635+ Bh | B3 |Zo|3E| 2|82 3 | EE| B |zdE| lu
- Dark Brown very stiff CLAY (CH} 0 -
1 with some sand and a trace of N
- gravel. -]
~— -8.25" of concrete at surface — 1 8T 3.5 37| LL=85%
n - PL=30
4 -brown with calcaxeous necdules - PI=55
1 below 8°. 2 ]
-1 2 ar 2.0 3z
- 4 :
-] - 3 |8T 2.2 37
= 6
- ] 4 | 8T 2.5 32
T 8
— - 5 ST 2.1 34
10
- BOTTOM OF TEST BORING AT 104, -
. - P T e }.2
$h9éé GROUNDWATER OBSERVATIONS ; BORING METHOD

SS - STANDARD PENETRATION TEST HSA - HOLLOW STEM AUGERS

ST - SHELBY TUBE AT COMPLETION  DRY FT. CFA - CONTINUCUS FLIGHT AUGERS
CA - CONTINUGUS FLIGHT AUGER AFTER HRS.  FT. BC - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS  NONE FT. MD -MUD DRILLING




ALPHA TESTING, INC. RECORD OF

2208 Wisconsin St., Suite 100

/7 Dallas, Texas 75229
2 W SUBSURFACE EXPLORATION
nt GBEW ENGINEERS, INC. Boring No. B-16
Architect/Engineer Job Neo. pogse
Project Name MIDWAY ROAD RECONSTRUCTION Drawn By AN
Project Location ADDISON, TEXAS Approved By DAL
DRILLING AND SAMPLING INFORMATION ; TEST DATA
Date Started 1-21-01 Hammer W1, [+E:% —
Date Completed 1-21-01 Hammer Drop in. &
{rill Foreman EDI Spoon Sample OD in.{ v | 53
Inspector Rock Core Dia. in. | & E% w
Boring Method CFA Shelby Tube OD 3 in |8 (s8] 5 |8
TR B x
b4 € - & % =B
1 28 % £ £ o £, FES
SOIL CLASSIFICATION 2188 3 & g % ¢ £S5,
= " g 82| B |3 &) 5¢12a|E| 333
SURFACE ELEVATION Pr | zw |9 |8 |2198] 8 |88 %8 | g5 |9 3E:
S5 | B3 |B5 B | B | BE| 2 | 8B2| £ | 25|E oo
6§35+ EE | B S8l ea | & |Sa2 ] &2 | 68 | 2| des
- park Brown hard CLAY{CH} with 0
] some sand and a trace of a
-t gravel. -8.25% of concrete at -

1 surface -very stiff below 4°. -1 1 | 8T 4.5+ 35| LL=65%
" - PL=36
N N PI=29

1 2

=] 2 | sT 1.7 33

: '

— —} 3 |sT 2.2 31| LL=83
] - ) PL=30
] g o PI=53

ammlnm  mm rree it WA W tean e e e e e e e wen ny TN — 5
- Dark Brown very stiff CLAY{CH} -

7] with some sand. ]

— -1 4 85T 2.2 32
: 8 I3 :

s i i eems e e esd A M maes mem e e e e e ] P — 8
-1 Tannish Brown stiff CALCARECUS o
"l CLAY{CL/CH) with petro-chemical .

- odor. _
- ~4 5 | ST 1.5 22
10 —
. BOTTOM OF TEST BORING AT 10'. -
B .
N 12 7
ss ?‘A?\?PLERR TYPE GROUNDWATER DBSERVATIONS : BORING METHOD
- STANDARD PENETRATION TEST HSA - HOLLOW STEM AUGERS
ST - SHELBY TUBE AT COMPLETION ~ DRY FT. CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUOUS ELIGHT AUGER AFTER HRS. FT. DO - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON BODS  NONE ET. MD -MUD DRILLING



ALPHA TESTING, INC. RECORD OF

/2 2209 ?f}isconsigss'c,é Syite 100
Dallas, Texas 22
- / " (972} 620-8911 SUBSURFACE EXPLORATION
iant GBW ENGINEERS, INC. Boring No. B-17
" Architect/Engineer Job No, 00988
Project Name MIDWAY ROAD RECONSTRUCTION Drawn By A¥
Project Location ADDISON, TEXAS Approved By DAL
DRILLING AND SAMPLING INFORMATION TEST DATA
Date Started 1-21-03% Hammer Wt 140 ibs, -
Date Completed 1-21-01 Harmmer Drop 30 in. L-Z:;
Drilf Foraman EDY Spoon Sample 0D v, %, 5 5
Inspector Rock Core Dia. in. t i ;g?— =
Boring Method CFA Shelby Tube OD 3 in| 8| =8 = | 2
R g | & <
: s|E8| £ |8 g %
= | 88| 5 | E £ | . l® a¥E
SO CLASSIFICATION £ | &8 & & £ & g §:§
" o, *» 3 B
= W | 2155 B 88| 8% |2e 5| 353
SURFACE ELEVATION EE §§ g |2, 18198 3 £B8) 8% | Bzl S&g
E. =R g =2 i 8sf | u2 B EB] #tky
644+ BE | B3 j32isr| s B3| 3 1855 $5 |85 2| aws
- Dark Brown very stiff CLAY(CH) o 4
"] with calcarecus deposit and i
- some sand - poss. fill N
~1 -6.5" of concrete at suxface. — 1 | ST 2.0 27| LL=85
. 7 PL=30
i 3 PI=55
. 2]
] 12 |st 2.7 38
- 3 ] -
Tannish Brown and Gray very -
7] stiff CALCAREOUS CLAY {CL/CH) 13 |st 2.5 P
4 with clay zones. "
—] -hard with limestone seams 4
J below 47. 7]
] 44 isT 4.5+ 15
] - 55 -
1 Tan weathered SHALY LIMESTONE. ~
7 6 .
- ]
: 8! :
T -T-T-=------ - -7 777 T 8
"] Tan weathered SHALY LIMESTONE. ]
o - 10
] 1 5 |Tep -ﬁ‘l 15
] BOTTOM OF TEST BORING AT 10°'. -
héw:: Lol .
SAMPLER TYPE GAQUNDWATER OBSERVATIONS ‘ BORING METHOD

§S - STANDARD PENETRATION TEST et HSA - HOLLOW STEM AUGERS

ST - SHELBY TUBE AT COMPLETION  DRY FT. CFA - CONTINUQUS FLIGHT AUGERS
CA - CONTINUOUS FLIGHT AUGER AFTER HAS. FT. DC - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS  NONE FT. MD -MUD DRILLING




ALPHA TESTING, INC.

2209 Wisconsin St., Suite 100

RECORD OF

TCP- TEXAS CONE PENETRATION TEST

[/ Dallas, Texas 75228
‘ {972) 620-8911 SUBSURFACE EXPLORATION
ient GEW ENGINEERS, INC. Boring No. B-18
Architect/Engineer Job No. DOIBE
Project Name mDWAY ROAD RECONSTRUCTION Drawn By AN
Project Location ADDISON, TEXAS Approved By DAY,
DRILLING AND SAMPLING INFORMATION TEST DATA
Date Started 1-21-01 Hammer Wt. ibs. —
Date Complated 1-21-01 Hammer Drop 3 G in. a—;
Drill Foreman EDL Spoon Sample 0D 0 H
nspector Rock Core Dia. in. | g? W
Boring Method CFA Shelby Tube OD 3 in.| 8 | 3 Z 2
™~ 2 2 @
g | BE & 8 B x
= §§ = g g * x:‘*“‘é
SON. CLASSIFICATION gl 8% 8 E: B £ 4 %%”;
8 @8 . 8, 1 3 g P
3 82| 8 |3 &£ € | ;|8 3%%
SURFACE ELEVATION Sr oz |88 |82 % |53 %8| E5 |8 3=
< | F3 |§. Gw| E|s2 & |55z 22 |38 B P
6443 BE | B3 |2¢ Exle 23| 3 |Sae | 82 | 58|2| ==
4 park Brown very stiff CLAY{CH) o -
-1 with some sand and calcareous 11 | 8T 3.2 32| LL=73
- nodules - poss. f£ill PL=27
—] -6.5" of concrete at surface. | 3' = ]2 ST 3.2 38| p1=46
- tan and Gray hard CALCARECQUS <4 3 | 8T 4.5+ 19
"1 CLAY (CL/CH) with limestone
i L L 5 14 | 8T 4.5+ 14
] Tan weathered SHALY LIMESTONE ]
] . E
Gray SHALY LIMESTONE. 10 -4 5 |TCP 1_3? ‘ 14
-1 BOTTOM QF ’I’gg’.{‘ BORING AT 10, -4
- 15 —
- 20 —
-] 25 —
— ]
-3 —
30
SAMPLEH TYPE GROUNDWATER OBSERVATIONS - BORING
$S - STANDARD PENETRATION TEST HSA - HO{,L()W‘%%I;UGERS
ST - SHELBY TUBE AT COMPLETION  DRY FT. CFA - CONTINUOUS FLIGHT AUGER
CA - CONTINUOUS FLIGHT AUGER AFTER HRS.  FT. DC - DRIVEN CASINGS S

WATER ON RODS  MONE FT, MO -MUD DRILLING



ALPHA TESTING, INC. : RECORD OF

Xf 22?9 \ﬁf;scansm SztzgSu;te 100
Dallas, Texas 75
/ ’ (972) 620-8911 SUBSURFACE EXPLORATION
ient GBW ENGINEERS, INC. Boring No. B-19
Architect/Engineer Job No, 00888
Project Name MIDWAY ROAD RECONSTRUCTION Drawn By M
Projact Location ADDISON, TEXAS Approved 8By DAL
DRILLING AND SAMPLING iN?C}RMATiON TEST DATA
Qate Started 1-21-01 Hammer Wt. ibs. -
Date Completed 1-21-01 Hammer Drop 3{3 . &
Drift Foreman EDI Spoon Sample 0D in| o | 82
nspector Hock Core Dia. in. | & g‘i w
Boring Method CFA Shelby Tube OD 3 in.| 8 | 5% £ | 2
™~ o ) o
2] E.‘Q: e a 5 x
2 B8 = a 2 =T
b E e ag 2EL
SOIL CLASSIFICATION 2|88 & 5 § &2 |1 E53
. 2 eaé P oo 2, ] & ;g'g
% 12 w & gﬂ 2 §££ éx‘f %3: S ‘ggg
SURFACE ELEVATION =z rw 1@ | & £ “;ag 5 S8 ¥ Es Y aER
-1 B |, |52 2| By @ gE2 | F& 2L B auy
644+ EX | %7 |¥S|EF| &85 2 53| 28 | B8 2| 2=
- Brown and Tan hard CLAY (CH} 0
"] with calcareous deposit, gravel 7
- and some sand. - poss. fiil o
—] -6.5" of concrete at surface. —1 1 |8T 4.5% 21 LL=73
. - PL=28
] 7 PI=45
] 2
] J2 | sT 4.8+ 32
I D N S B
- Tan and Gray hard CALCAREQUS ~
1 CLAY(CL) with limestone seams. 3 3 isT 4.5+ 20| LL=48
— 7 PL=20
- = Pi=28
] 6" N
el pyum yewe o e e mmmn anm e e e e e Wams  mem e et e — 6 pr—
N Tan weathered SHALY LIMESTONE. -
: 8 ] :
e e e e - == 8-
1 Gray $HALY LIMESTONE. .
~ - 1
. 14 |ree f—%‘ 13
i —s e e 10
7 BOTTOM OF TEST BORING AT 104. -
12 ]
55 SAMPLER TYPE GROUNDWATER OBSERVATICNS : BORING METHOD
- STANDARD PENETRATION TEST HEA - HOLLOW STEM AUGERS
ST - SHELBY TUBE AT COMPLETION  DRY FT. CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUOUS FLIGHT AUGER AFTER HRS FT. DC - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS  NONE FT. MD -MUD DRILLING




ALPHA TESTING, INC.
22089 Wisconsin St., Suite 100
i Dallas, Texas 75229

(972) 620-8911

RECORD OF
SUBSURFACE EXPLORATION

jent GBW ENGINEERS, INC. Boring No. B-20
Architect/Engineer Job No. N3388
Project Name mglﬁ‘i‘l”ﬁi’! ROAD RECONSTRUCTION Drawn By AM
Broject Location ADDISON, TEXAS Approved By DAY,
DRILLING AND SAMPLING INFORMATION TEST DATA
Date Started 1-23-01 Hammer Wi, 140 s -
Date Completed 1-21-01 Hammer Drop 30 in. L'_E
Drili Foreman EDI Spoon Sample 0D in. | w 'EE
Inspector Rock Core Dia. in| % | B2 0y
-5 y
Boring Method CFA Shelby Tube OD 3 in.| 8 | g2 = g
o — b d ]
s | 88 = 2 3 %
= | 88 P § E £ =25
SOIL CLASSIFICATION 21588 & | & 505 ¢ E5%
- Elef 5 3. og| E. 2, 0F =gl
< £ 2 i : 53%%
SURFACE ELEVATION 5| zw |mjuw 582 8 Isg fg oz S| 2B
sk | B3 |E.|Ewl 82| 2 |§5: §9 38 B G,y
643 Eh | B3 3|3 F |83 F 28E 85 &5 5| guk
- Tapnish Brown and Gray hard o
1 CALCARECUS CLAY {(CL) with -
- limestone seams. -

—j -7.25" of concrete at surface. =4 1 | 8T 4.5+ LL=59
- - PL=21
. . ] PI=38

s — — A M e mm o b WROR e e W s ees emed fr — 2
1 Gray SHALY LIMESTONE. .

» ]

- 4
- - o
" 2 |rce 3;3”%“ 13

- *

- 6
1 ]

~ 87
B ] 0
. 4 3 |TCP "L 15

s Jn— e i0
-1 BOTTOM OF TEST BORING AT 16°. —

f -1
N APPP W S LY S LY :
T SAMPLER TYPE T GROUNDWATER OBSERVATIONS : BORING METHOD
88 - srnuéahq%ergmwm TEST HSA - HOLLOW STEM AUGERS
ST - SHELBY TUBE AT COMPLETION DRY FT.
: CFA - CONTINUOGLIS FLIGHT AUGERS
CA - CONTINUOUS FLIGHT AUGER AFTER HRS& FT. DC - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS  NONE ET. MD -MUD DRILLING



ALPHA TESTING, INC. RECORD OF

22089 Wisconsin 5t,, Suite 100

7 Daflas, Texas 75229
‘ (972) 620-8911 SUBSURFACE EXPLORATION
et GEW ENGINEERS, INC. Boring No. B-21
Architect/Engineer Job No. 00988
Project Name MIDWAY ROAD RECONSTRUCTION Drawn By AM
Projact Location ADDISON, TEXAS Approved By DAL
DRILLING AND SAMPLING iNFORMATlON ' TEST DATA
Date Started 1-21-01 Hammer Wt. bs, -
Date Completed 1-21-01 Hammer Drop 30 in. 1{.:;
Dl Foreman EDT Spoon Sample OO in. | e 53
Inspecter Rock Core Dia. in.| 5 gi u
Boring Method CFA Shelby Tube OD 3 in.| 81 g2 3 2
s | B8 £ 8 g 5
= 2% ! a8 2 - & =22
SOIL CLASSIFICATION 2185 & 3 5§ - EES
§ g [ i 8. 2 2 25
2 w lw | 5| 8% 2 | BcE 85| 2e5) 3EE
SURFACE ELEVATION = Tw |7 |® g1l Ys § CEFZ | L& E; 9| Eag
gﬁi kg 25 sp| 8 %% oid # %%‘ -,?‘;"é 28 2 ny
643« G | B8 |GBiSr | & | f5 0 8 38R £° | 5B |z | daa
- Tannish Brown very stiff to o
-1 hard CALCAREQOUS CLAY(CL) with .
- limestone seams. ]
~1 -6.75" of concrete at surface. —4 1 {ST 2.7 22
. 9 ]
o = - = -1 2]
3 Gray SHALY LIMESTONE. ]
- 4
1 — 160
] - 2 TICP 1. gw 13
g 6
o 8 ]
] ] 100
- - 3 TCP ;.30 16
— 10 ’
-1 BOTTOM OF TEST BORING AT 10° . -
12
SAMPLER TYPE GROUNDWATER OBSERVATIONS - BORING METHOD
58 - STANDARD PENETRATION TEST HSA - HOLLOW STEM AUGERS
ST - SHELBY TUBE AT COMPLETION ~ DRY FT. CFA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUOUS FLIGHT AUGER AFTER HRS. FT. BC - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS  NONE FT. MD -MUD DRILLING



R

ALPHA TESTING, INC,
2209 Wisconsin St., Suite 100
Dallas, Texas 75229

(872) 620-8911

/,9.

RECORD OF
SUBSURFACE EXPLORATION

ent AW BNGINERRS, INC. Boring No. B-22
Architect/Engineer Jaob No, 00988
Broject Name m;&%&x ROAD RECONSTRUCTION Drawn By AW
Projact Location ADDISON, TEXAS Approved By DAL
DRILLING AND SAMPLING iN?QR?@!A‘FION TEST DATA
Date Started 1-21-061 Harrmer Wt tbs. -
nate Completed 1-21-01 Hammer Drop 30 in. %
{irill Foreman BDI Spoon Sampla 0D in. | o ‘5%
Inspector Rock Core Dia. in. | & 3% e
Boring Method CFA Shelby Tube OD 3 in. | & e | £ |2
, . e S % . x
o gl g [t & 2 =
A AR - I T+
SOIL CLASSIFICATION lesl & g § Bz EES
z 2l gd| 58 (3 & B2 =g B BE2
SURFACE ELEVATION Pr | za 19 |9 || CF| § | &858 C§  E5 ¢ 358
SF | 3 | . |Sw| S| 82| @ |3 . g2 53 &
643 + = 55 | 2o E“‘ 2| 58 - ggc 83 u | % 19 4
* o B2 182 |3€] £ | &5 & 558 £8 | &2 (2| dEg
-4 Tannish Brown and Gray hard 0 4
1 CALCAREOUS CLAY (CL} with .
-} limestone seams. -

—] -6.75" of concrete at surface. - 1 |87 4.5+ 18] LL=35
- - PL=17
- 2 . PI=18

o il - S -1 27
3 32 |ca 13

Gray SHALY LIMESTOHE. .

= 4
- — 140
- -4 3 [TCP T 12

- & ] .

- -

= Chen I
. - 100
. - 4 |TCP 1L.gn 18
"] BOTTOM OF TEST BORING AT 10°'. -

B i

=R
[} ] s
SAM?LER TYPE 7& 93328\*&315?48 : 808 5 NETHOD
S8 . STANDARD PENETRATION TEST HSA - HOLLI W STEM RUGQRS
ST - SHELBY TUBE AT COMPLETION DY T. CEA - CONTINUOUS FLIGHT AUGERS
CA - CONTINUOUS FLUIGHT AUGER AFTER HRS. FT. BC - DRIVEN CASINGS

TCP- TEXAS CONE PENETRATION TEST WATER ON RODS  NONE FT. MD -MUD DRILLING




|///;,‘

THE ABBREVIATIONS COMMONLY ENMPLOVED ON EACH “"BECORD OF SUBSURFACE EXPLORATION”,
ON THE FIGURES AND IN THE TEXT OF THE REPORT, ARE AS FOLLOMS:

ALPHA TESTING, INC.
2209 Wisconsin 5t., Suite 100
Dallas, Texas 75229

(972) 620-8911

KEY TO SOIL SYHBOLS AND CLASSIFICATIONS

7

Il

SOIL OB ROCK TYPES

{SHOMN 1IN S5YHBOLS COLUMNS

E . 4
-

4

O
AN
ity

4 EEE

NOTE:

SYSTEN (ASTHM D-2487)

ALL SOILS CLASSIFIED ACCORDING TO
THE UNIFEED SOIL CLASSIFICATION

CFA:

LT :::éﬁ -
cLaY SILT $AND LIMESTONE SHALE
i. SOIL DESCRIPTION 111. RELATIVE PROPORTIONS
(A) COHESIONLESS SOILS DESCRIPTIVE TERM PERCENT
RELATIVE DENSITY N, BLOWS/FT TRACE 1 - 10
' - LITTLE 1 - 20
VERY LOOSE o TO 4 SOME 21 - 35
LOOSE 5 TO 10 AND 36 - 50
COMPACT 1t TO 30
DENSE 31 TO S0
Ry OUER 50
VERY DENSE 1U. PRARTICLE SIZE IDENTIFICATION
(B).COHESIVE SOILS
’-co BOULDERS: ~8 INCH DIAMETER OR MORE
TSF COBBLES : =3 TO & INCH DIRMETER
consiSTENCY o Qu T5F GRAVEL : ~COARSE - 3/4 TO 3 INCH
VERY SOFT LESS THAN .25 ~FINE - 5.0 MM T0 3/4 INCH
SOET 25 TO .50 SAND -COARSE -~ 2.0 MM TO 5.0 MM
F IRM 50 TO 1.00 ~PEDIUN - 0.4 MM TO 2.0 HH
STIFF 1,00 TO 2.00 -FINE - 0,07 1 TO 0.4 MM
VERY STIFF 2.00 TO 4.00 SiLT ~0.002 M1 70 0.07 M
HARD OUER 4.00 cLAY ~0.002 1%
il* PLASTICITY U. DRILLING AND SAMPLING SYMBOLS
" DEGREE OF PLASTICITY AU: AUGER SAMPLE
PLASTICITY INDEX RC: ROCK CORE
R ——— - TCP: TEXAS CONE PENETRATION TEST
NONE TO SLIGHT o - 4 SS: SPLIT-SPOON 1 3/8" |.D, 2" 0.D.
SLIGHT 5 - 10 EXCEPT WHERE NOTED
MED UM 11 - 40 ST: SHELBY TUBE = 3" 0.D. EXCEPT
HIGH TO VERY HIGH OUER 30 HHERE, NOTED
WS: HASHED SAMPLE
HSA: HOLLOW STEM AUGERS
CONTENUQUS FLIGHT AUGERS

MUD DRILLING




APPENDIX E

EXISTING STORM SEWER ANALYSIS



MIDWAY ROAD ReCcONSTRUCTION
COMMON VARIABLES USED IN ANALYSIS

EXISTING STORM SEWER SYSTEM

Mannings "n"
Pipe Mat'l Recommended n-value Source
RCP 0.013 Per the Town of Addison Drainage Manual
CMP,PLN 0.024 (Plain or Coated) Per the Town of Addison Drainage Manual
CMP,PVD 0.020 {Paved Invert) Per the Town of Addison Drainage Manual

Outfall Information
Storm HGL Outfall
Sewer | (tailwater) | Location Comments
HGL shown based on "tailwater" elevation shown on as-built
LINE A 610.50 616.12 9'x5’ plans, associated storm event not listed.
LINEB 610.93 616.54 LINE A
HGL shown based on "tailwater" elevation shown on as-built
LINEC 610.60 616.12 9'x5' plans, associated storm event not listed.
HGL shown based on "tailwater” elevation shown on as-built
LINED 611.73 616.12 9'x5' plans, associated storm event not listed.
Plans for this system could not be found, only cne inlet located
LINEE Unknown [within the limits of pavement reconstruction

JAWPDOCS\PROJECTS\ADDISONI00-238\238 Drainage Calcs Exist.xls 238 Drainage Calcs Exist.xls, Variables



MIDWAY ROAD RECONSTRUCTION
DRAINAGE AREA CALCULATIONS

EXISTING STORM SEWER SYSTEM

JAWPDOCS\PROJECTS\ADDISON00-2381238 Drainage Cales Exist.xis

DRAINAGE AREA CALCULATIONS
DRAINAGE
AREA NO. INLET DESIGN AREA RUNOFF {Q=CIA)
PAVING STORM TIME OF | RUNOFF [ MULTIPLIER
NO. STATION FREQUNCY CONC. COEFF. "C" "Ca" AREA C*'Ca*A
(years) (min) (acres)
1 100 10 0.8 1 2.09 1672
Combined B1 10 1672
2 100 10 0.9 1 0.36 0.324
Combined B2 10 0.324
3 100 10 0.8 1 1.56 1.248
Combined A1l 10 1.248
4 100 10 0.9 1 0.46 0.414
Combined B3 10 0.414
5A 100 10 0.8 1 1.2 0.96
Combined D1A 10 0.96
5B 100 10 0.8 1 0.47 0.376
Combined D1B 10 0.376
BA 100 10 0.9 1 0.5 0.45
Combined CiA 10 0.45
6B 100 10 0.9 1 0.21 0.189
Combined c1B 10 0.189
N 7 100 10 0.8 1 1.27 1.016
Combined C2 10 1.016
8 100 10 0.9 1 0.67 0.603
Combined C3 10 0.603
9 100 10 0.8 1 1.39 1112
[ Combined c4 10 1112
10 100 10 0.8 1 477 3.816
Combined C5 10 3.816
11 100 10 0.8 1 1 0.8
Combined C6 10 0.8
12 100 10 0.8 1 - 0.74 0.592
Combined C7 10 0.592
13 100 10 0.8 1 0.85 0.68
Combined Cc10 10 0.68
14 100 . 10 0.9 1 0.61 0.549
Combined C11 10 0.549
15 100 10 0.8 1 1.47 1.176
Combined C12 10 1176
16 100 10 0.8 1 0.64 0.512
Combined C13 10 0512
20 100 10 0.9 1 0.35 0.315
Combined C14 10 0.315
17 100 10 0.8 1 0.95 0.76
Combined C15 10 0.76
18 100 10 0.8 1 0.42 0.336
Combined C16 10 0.336

12/6/01, 11:42 AM



MIDWAY ROAD RECONSTRUCTION
DRAINAGE AREA CALCULATIONS

EXISTING STORM SEWER SYSTEM

- DRAINAGE AREA CALCULATIONS
DRAINAGE
AREA NO. INLET DESIGN | AREA RUNOFF (Q=CiA)
PAVING S5TORM TIME OF RUNOFE MULTIPLIER
NO. STATION FREQUNCY CONC, COEFF. "C" "Ca" AREA Cria™A
{years) {min) {acres)

19 100 10 0.8 1 1.05 0.84

Cambined C17 10 0.84
20 100 10 0.9 1 0.89 0.621
Combined C18 10 0.621

21 100 10 0.8 1 1.2 0.86

Combined C19 10 (.96

30 1040 10 0.9 1 0 O
Combined C20 10 0

22 100 10 08 1 232 1.856
Combined c22 10 1.856
23 100 10 0.8 1 1.64 1.312
Combined C21 10 1.312
25 100 10 08 1 0.57 0.456
Combined c23 10 0.456
26 100 10 0.8 1 2.01 1.808
Combined C24 10 1.608
24 160 10 08 1 4,29 3432
Combined Ei 10 3432
27 100 10 08 1 0.42 0.336
Combined C8 10 0.338
" 28 100 10 0.8 1 1.52 1.216
Combined Co 10 1.216

JAWPDOCE\PROJECTSIADDISOMO0-238\238 Drainage Cales Exist.xls 120601, 11:42 AM



MIDWAY ROAD ks CHSTRUCTION
IHLET CALCULATIONS

EXISTING SYORM SEWER SYSTEM

INLET CALGULATIONS

INLET DESIGH AREA RUNOFF (C=ClA CARRY- ON- [CAPACITY] LENGTH CARRY-OVER TG | FLOW | G'Ca'A
PAVING | DRAINAGE} STORM [ TIMEOF OVER | TOYAL | CROSS | GUTTER |ALLOWABLE| GUTTER! GRADE/ | PER FOOT|OF INLET| INLET |TYPEOF! INLET WO | INTO

NO. | STATEON] AREANO, | FREQUNGY | CONC, [BNTENSITY| ("Cata 1 O FROM 1 fiow | SLOPE | DEFTH CEPTH | SLOPE | LOWPT | OFINLET | RECD | EENGTH] INCET | NO. FLD;V ‘r ] BAET | OINLET

— g {min) £ facrasy © efs) | (cfe) {cls.) %% # LTE] __ (ciaff, dis [ o [efs) cfs)
Bt A48 1 190 10 ﬁ'}ﬂ: 1.67 148 Xi 48 g.81 672 .13 007 1 GRADE ”‘.’3”5";‘ 325 20 GLRB A1 58 8.0 103
] A+45 F: 140 10 6.4 0.32 2 ] 28 4740 0.25 A2 0023 | GRAGE A8 58 o CURE B3 4.0 28 32
[ 8460 4 W 0 5,74 0.41 3 T 28 070 0.29 ;A2 0012 | LOWH] A5 78 W TCURE | LOWPT [X 38 41
AT 8485 3 3G 10 8,74 135 108 X 18, 555 9.35 130 0.011 | LOWST 61 768 0T CURE | LOWPT k1% ] 7
DtA | 10465 BA 126 S 74 99 B4 554 (XY £880 0.80 4 | 0008 | LOWS 56 602 i | CURE | VB 53.2 10.6 121
i3] 10485 58 103 12 74 .38 3.3 §3.2 885 2.840 3.78 42 0008 WET 1.8 32 0 CURE | LCWHT 458 106 1.21
G1A 114 A oo U .74 4% 3.8 [F] 41 4,180 034 42 0T WPT | 38! (X [ CURB CiB o8 4.1 5,47
cig | 11+ 88 100 3 B.74 18 +7 090 17 4160 : 0.42 007 | LOWPT] 038 45 10 CURE | LOWPT X P 0.19
[ 15480 7 100 ) 874 03 ] 47.1 B0 Nii) 57 0.38 tié | GRADE | 070 712 10 CURS T DA 48 1 74 080
s 1631 ] 60 4 74 050 53 0.0 53 080 ¥} 6,42 015 | GRADE | G.81 [EES 10 CURE | CiA ¥ 51 0,58
[ +05 & w0 10 N 149 87 466 554 Z.80 ) 047 617 | GRABE | 0 67, CURS c2 47,1 82 084
[+ vl 0 00 10 74 3,82 354 X 05 1.260 0.52 28 0012 | GRADE 3 723 CURE [+ 458 73 084
) 550 1] o g 3 0.80 £ 168 265 L¥ID 048 3% 0008 | GRADE 0.6 38, CURB [ 5.8 [X: 079
Cr 21405 2 00 [ 7 053 &2 [ 52 4420 837 AZ 0009 | GRADE ] 89 GURB & 1] 52 GRS
cs we 2 100 19 874 B3¢ 2% &g 28 8250 .82 042 0013 | GRAGE ] 054 55 0§ CURB B X 28 .84
] we 28 W04 19 .74 .02 06 28 0.6 4.0650 g.41 042 o018 | GRADE | 662 17.0 10 GURE o] 44 2 0.1
Cio | 23435 E o0 B 8,74 ) 5.8 153 2% 580 &g 235 0utd | GRADE 0.8 340 18 CURE ] 152 8, g
ci1 FREST] < 0D i T 55 48 07 55 4,030 34 042 032 | BRADE | 0,58 B.b 40 CURE CY ) EE: 683
ciz__ | 2aien E (4 3 70 48 10.3 152 3 680 40 0¥ 1053 | GRADE [ D67 347 10 cuRe 1 Cio 153 5.2 [%]
3] YRAL] L 15 7 o] 45 2.3 188 T.AB0 X 0.3 G058 | GRADE L 0. L] 10 cirg T CT12 152 58 0,64
PG | 27+80 28 00 10 74 K4 [ 28 - - 042 OFF RD | LOWPT | 1.06 28 [} CURS 13 0.0 23 EY
LCI5 | 285 17 o 1 74 %73 0.5 7E 740 % 0.8 6015 | GRADE | 0.48 X 1 CUrB Bk 123 43 54
Gi8 1 28+B0 18 ) ¥ 34 5 64 3870 g 0,42 8015 | GRADE | 0.5 313 1 CURB G 0.7 53 65 |

iy .| 30+35 13 03 74 B4 4 k8 60 G .28 0.017 | GRADE | 0.52 34 t CURE i 165 ¥ B
T8 | 31edn Pt 100 D 6,74 £2 g4 51 10.5 4748 043 A2 0.008 I"CRAGE T 671 14, B CURE | C1f 35 7. 381
¢1g 32410 at 100 £74 .66 CE ] 138 2500 .28 28 0010 | GRACE | 030 26 g CURB €17 84 8 356
c GR’ £ g 10 874 00 0 0 0.0 8.000 - 0.00 OFFRD | LOWPT ] 22 0.0 4 GrRATE | G 0.0 0.0 .50
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1 COULD NOT VERIFY EXSTENCE IN FIELD OR FROM FIELD SURVEY: THEREFORE. ABSUME FOR CONSERVATIVENESS THAT THE FLOW ENTERS THE STREET AND SENTERS THE SYSTEM AT B8ET C18.
ALBO, BINCE THE PLANG CALL THIS A DOUBLE GRATE INLET, IT 1S POSSIBLE THAT T WiLL BE CLOGGED By DEBRIE DURING THE STORM AND THEREFORE, BE INEFFECTIVE.
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MIDWAY ROAL JNSTRUCHOR

LATERAL CALCULATIONS
EXISTING BTORM SEWER SYSTEM
HYORM SYSTEM CALGHLATIONS - LATERAL LR O MAN LINE
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MIDWAY RDAD JINSTRUCTION -
LAYERAL CALCULATIONS

EXISTING STORM SEWER SYSTEM

GYORK SYSTER CALCULAYIING - LATERAL LINES DN MAIN UNE
@
g « 2 PP DESCRIPTION HYCRALIC HEAT LSS AT CRANUE I SECTION ELEY OF BT AT
WANHOLE OR IMLET x TIME OF CONCENTRAYION § ORAGIENT ELEY, ELEV, OF CESIGN PONY
g & E WE- ] oo, Tor oF
x d e, CE0N ﬁ Boeg fraTnon & HIRERE | GYHEAM i BLEV, | CURBATY TOYAL, P TOTALWRET TP OF WP EXRN
B a BOJERETD Ymn 1 STREAM g E £ PER SRACIENT § ELOGITY] VELOUATY] AY BESIOR. DESIGH |CUWANTO|THE TOMAN OUAB. | OYRESN | STAEAK
TESION POIT i ) 2 lowsi gmwen TRt 2 PiLANG I MATERWL] %20 | siopE sl %m i Wy ¥ wly i wiae ] W | et POBT | AN LIE LN MG BLEVE  FPE mpr
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HRIDWAYRDAL  LONSTRUCTION

STCRM SEWER CALOULATIONS
EXISTING STORM SEWER SYSTEM
i..._ BYORM SYETEM CRECIAATIONT « MAIN LINE
[ML HERSIC ELEV. OF INVERT
I ET TIE OF CONCENTRATINE GRAQSENT ELEY. FEAT USSR AT CHANOE IN SECTION gy, no. | AT DESIN PONT
TOTRL é [ HALED 03 ELEV, AT
OISTANCE | 100G Lo A A FIOW TOTAL BARJEER SSLECTED PROAL FEOW | FEICTION STREAM | STREAM FRICTION| DELION i o BRI< A2 TOP OF
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BI5.5 | 2776 95788 (LATC2| 1226 | 14567 106] 021 | 180 1 %601 7.4z | 1057 | Go0s0 RCE | 2 142, 16027 |a1a.20[ 61700 54 T 8a% | 0430 [0.75] Dz | PRIC | B18.20 61823 612 Ral 62243 | 343
2378 | G860 | 1400 | LRI LIAL. 0489 | 15.038 {108 108 | 18] W1 104 0680 R ) 42 YRR TR Y, TEA T 0470 {0.95] 093 | FRIC | 61118161258, 81248, 518,21 | 10
BERE T 136,0)|187.50 J1AT CiA [ 0189 275 1115] 0.0a | 48113 BT 108, X REP | &2 & oo [ 81702 7 ry A0 [ 071 [C.75] 008 | PP | G17.02 | 6124 BST B18.2 28
$960 |00 | famop | Gewc | o000 228 | . ["HA8 | {8a. 1100 0 aBe [ %04, o8 13 | CMPPLN] 6E 147 0045 [ 818,75 | 618,101 4 4527 | 026 [BA 1 Rk | 616.75 ] 61185 61080, - -
80 |00 | obo p B0 | 15025 [WIZA] 958 | 20, RIS K Gos |2 TCMEPLN| 4B 147 0044 | 818,43 I 5 1 0Ia [ 6000 001 FRiC [e78.12 B10.80 €GN - -
UNED _ _ o W — - = =T v
30z | 207 1 T000 | LAT DIkl L2148 { Taih. [I0il BE 1 JCL 100 | BTl iie | 500 o T B0 | 000i0 |oiBou|STb 34 7 | D76} 0765 | 0.75] G8Y | FRiG. | BUBS01Bi6e7|610.62] BiEe |  B6F
262 | 208 | EIG0 [LATCiB] 1gid 20 (4641 96 T 102 | 160 6341 ez | 8.005 REP 24 EE L A 7| 0.es ]| neur |O07s) .07 | PRIG | 61771 B15.22( 814,780 Gi681 | 130
2of (AT 360 | Gomk | Ge00 | 2don | o] 57 | 4841100 G587 | 210 | o088 RCF PL] 2] Cosy | 818,78 61a.ea] &7 A G eee 600 | FRIC | 616,78 814,781 S1A.80] - N
18815 735400 | GDRK | 0000 P T I T T T YT TN T T S 338 | 50019 (At8.44| 019.02] 24 1 24 1 0.060] 0.683 560 | FRIC | GiE44 | BrzshleviTal :
i I - 000 | 2408 [00] 12 | 118 [ 1001 832 | 202 | naos CMBPLN| a0 8 ] Ek6ie ssa2] e160z] 23 5] 0.08) | 0.060 500 | FRIC | 616,12 | 615.73L611.TA1 - -
1 In tag Rications the Town of Addiion Diaknge danual shows sublibeiing tha o velorlty heads and mulliphying the ¢itfenrgnce by the loss coefficient. Howavrr on Figure 54, the 8 way of multiplying the loss ani the Ul ity head

2w then sublractag i pmdunt o e Sownstreso valocy bem s shown, Beciuss the 288t is 8 more tonservstive appmuch, B was used i hese caitulations,

Z This cofurmn has been nctued 1o helpr identiy plpes Towing s parial Sow, I the pipe [s fowiag urdler pertial fow. tha spreadsheet ooks 1 a ralls of deskyn faw o il gipa fow 1o determine e ratie of design depth i kA depin,
1wmnmume0wmw&mmmmmarmmmmmmaplpe ﬂlhlsd:pxhlsinsiésmlh‘compuledHGLméﬂeLhe?ﬂctbnsiupe.mmﬁtéep&ﬁbaedonmcmmmhusedmscihHGL;i&zalpon
The ink usedd o e e pmpartional fow can be found in this ap lled Concretn Fipe Deakn Manual, Flgere 26 ead Ooan Channal Hyderulics by Cheow, Figora 6-8.
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APPENDIX F

PROPOSED STORM SEWER ANALYSIS



MIDWAY ROAD RECONSTRUCTION
COMMON VARIABLES USED IN ANALYSIS

PROPOSED STORM SEWER SYSTEM

Manﬂings “n"
Pipe Mat'l Recommended n-value Source
RCP 0.013 Per the Town of Addison Drainage Manual
CMP.PLN 0.024 (Plain or Coated) Per the Town of Addison Drainage Manual
CMP.PVD 0.020 {Paved Invert) Per the Town of Addison Drainage Manual
Outfall Information
Storm HGL Outfall
Sewer {tailwater] | Location Comments
HGL shown based on "tailwater” elevation shown on as-built
LINE A 610,50 616.12 9'xy plans, associated storm event not listed.
LINEB 610,83 616.86 LINE A
HGL shown based on "tallwater” elevation shown on as-built
LINEC §10.60 §16.12 9'x& plans, associated storm event not listed.
HGL shown based on "tailwater” elevation shown on as-built
LINED 611.73 616.12 9'%xE' plans, associated storm event not listed,
Plans for this system could not be found, only one inlef located
LINE E Unknown [within the limits of pavement reconstruction

JAWPDOCS\WPROJECTSADDISONWO-2381238 Drainage Cales Prop.xs

238 Drainage Calcs Prop.xis, Varables



MIDWAY ROAD RECONSTRUCTION
DRAINAGE AREA CALCULATIONS

PROPOSED STORM SEWER SYSTEM

JAWPDOCS\PROJECTS\ADDISONG0-238\238 Drainage Calcs Prop.xls

DRAINAGE AREA CALCULATIONS
DRAINAGE
AREA NO. INLET DESIGN AREA RUNOFF (Q=CIA)
PAVING STORM TIME OF | RUNOFF | MULTIPLIER
NO. STATION | FREQUNCY CONC. | COEFF."C" *Ca" AREA C*Ca"A
(years) (min) (acres)
1 100 10 0.8 1 2.09 1.672
Combined B1 1.672
2 0.324
Combined B2 0.324
3 1.248
Combined Al 1.248
4 0.414
Combined B3 0.414
5A 0.408
Combined | DIA 0.408
5B 0.376
Combined D1B 0.376
5C 0.560
Combined D2 0.560
G6A 0.450
Combined C1A 0.450
68 0.189
Combined c1B 0489.-.-J -
7 1.016
Combined c2 1.016
8 0.603
Combined C3 0.603
9 1.112
Combined C4 1.112
10 0.416
Combined C5 0.416
10a 3.400
Combined C5A 3.400
1 0.800
Combined C6 0.800
12 0.592
Combined C7 0.592
13 0.680
Combined C10 0.680
14 0.549
Combined C1i1 0.549
15 1.176
Combined C12 1.176
16 0.512
Combined C13 _ 0.512
29 100 | 10 [ 09 [ 1 | 035 | 0315
Combined C14 _ 0.315

12/6/01, 11:38 AM



MIDWAY ROAD RECONSTRUCTION
DRAINAGE AREA CALCULATIONS

PROPOSED STORM SEWER SYSTEM

DRAINAGE AREA CALCULATIONS
DRAINAGE
AREA NO. INLET DESIGN AREA RUNOFF (Q=CIA)
PAVING STORM TIME OF | RUNOFF | MULTIPLIER
NO. STATION | FREQUNCY CONC. | COEFF.¢C" “Ca" AREA C*'Ca*A
{years) {min) (acres)
17 100 10 0.8 1 0.95 0.760
Combined C15 10 0.760
18 100 10 0.8 1 0.42 0.336
Combined c16 10 0.336
19 100 10 0.8 1 1.05 0.840
Combined C17 10 0.840
20 100 10 0.9 A1 0.69 0.621
Combined C18 10 0.621
21 100 10 o8 . | . 1 1.2 0.960
Combined Cc19 10 0.960
30 100 10 08 1 0 0.000
Combined c20 10 0.¢00
22 100 10 0.8 1 1.04 0.832
Combined c22 10 0.832
23 100 10 0.8 1 0.79 0.632
Combined C21 10 0.632
25 100 10 0.8 1 0.57 0.456
Combined Cc23 10 B456-

26 100 10 0.8 1 0.61 0.488
Combined C24 10 0.488
26A 100 10 0.8 1 14 1.120
Combined C24A 10 1.120
24 100 10 0.8 1 4,29 3.432
Combined E1 10 3432
27 100 10 0.8 1 0.42 0.336
Combined C8 10 0.336
28 100 10 0.8 ‘ 1 1.52 1.216
Combined C9 10 1.216
31 100 10 0.8 1 0.85 0.680
 Combined C26 10 0.680
32 100 10 0.8 1 0.46 0.368
Combined C25 10 0.368
33 100 10 0.8 1 0.82 0.656
Combined c27 10 0.656

JAWPDOCS\PROJECTS\ADDISON0-238238 Drainage Cales Prop.xls 12/6/01, 11:38 AM



HIDWAY ROAD RECORSTRUCTIDN

IHLEY CALCULATIONS

PROPOSED STORM SEWER SYSTEM

NLET CALOULATIONS
NLET DESHEN AREA RUNGFF 3-CIA CAHTY- OH. | BABACTYTLENGTH | NLET CARRVENERTO | HLOW [ C'eaA
PAVING | DRAIMAGE| STORM | TAGE GF OVER | TOTAL | CROSS | GUTTER [ALLOWABLE| QUTTER | GRADE/ | PER FOOT] OF INLET| LENGTHY] TYPEOF | INLET Yo | INTO
NO. | STATION] AMEANO. | FREQUNCY | COND. |INTENSITY] C'Ca'A | "o0 | FAoM | Fiow | SUOPE | DEPTH DEPTH | SLOPE | tOWPT | OFINLEYT | REQD | AREAD | BUET | NO. | FLOW'S | BULET | INLET
tyears) {rnin} e} facres) | {ohw [CXEN] {eds} % £ £ fifl icfaifty g {R}HIT) (dg) {ofs)
) 45 7 f17 SR Thr 13 () [EX %¥0) [I)E) V] DUZT | GRADE 57 y g CURE A1 T 153 0
[ B2 a4l Z ) 0 B.74 0.52 2, 5.0 pX: 1) 0.20 ¥ D017 | GRADE 43 X it clRE 83 0.0 1 373
BE (L 4 NG k1) 74 0A1 3 1) 35 TREY 0.21 A2 017 | LOWET EE 12 10 CURB | L OWET o.1 1 K
A1 &85 3 08 6 75 125 08 33 42 $40 0,35 ] D017 | LGAPT B 232 2 CURE | tOWPT 13 55 AT
BfA | toves A 08 10 75 041 38 0.0 38 1820 024 A0 D008 | LOWET | G.48 10.0 10 CURE | 8 o X 41
D181 046 ) 100 10 75 u38 33 (X3 33 1850 9.23 ¥ D008 | LOWPT !  Bag I ) CURE | LOWPT G FE) 36
3] 8C T 0 75 FE 48 Xy % 15820 2T .47 0008 | GRADE |  8.50 ; 10 CURB | D1A ! 40 56
G1A 11+10 A 05 10 74 448 X¢] G . 4.300 , hal+ L 0.00 LOWPT A 3 CURS [T} 28 46 )
£i8 | 11+ 5B 08 il 74 ol 7 G 7 4300 2 G4 &3 | TOWBT ] 43 CURB_| LOWET 17 048 |
Gz [ 7 08 50 7 i0z 1 it (X 2,060 X 0.AZ 5| GRADE 5 154 20 CURE | DIA B4 K
3 TEaT 8 100 0 7 5 : [if 54 3170 34 XF] G2 | GRADE 1 1 10 CURE | CiA E 53 0.60
4 17408 3 300 0 874 i 0. iR [ 2,080 ta2 042 98 | GRADE | .54 346 20 CURB 08 26 1.0 125
CE erad 5 100 i) 8.74 D4z 3 13,7 164 2080 BAl 47 010 | GRADE | 0.62 2. 20 TURE ¢4 38 124 .44
TEA - 154 a0 10 T4 340 267 0; 387 2060 - A2 QFF LOAFT | 10 285 é DRCE g5 12.7 17, B4
[T T840 1 60 i) 74 .80 78 87 2,080 534 A2 0813 _| GRADE | D5t 174 r GURE c8 18 i 185
o) 21405 12 o0 i 74 0,59 £2 X £F 4,170 [ A2 0012 | GRAGE | D 83 I CLRE 3 2.0 ¥ =)
[l WP i 120 o] 874 0,34 28 9.0 26 6.250 0.32 0.42 0013 | GRADE | 054 B3 1B cRe cs 5o 2.6 834
ce WE” 28 180 0 7% 122 106 o8 108 4050 -041 042 018 | GRAOE | 060 17.0 H CURB C8 a a7 46
Ci0 23+48 13 180 n .74 0.48 28 2.4 8.4 2,080 .32 £42 Caldl GRADE 064 155 54 SURB o] 3 7.6 G587
t1 a0 4 [ 10 74 8.55 58 0.0 48 3,370 035 0.42 008 | GRADE | 0.67 BA 9 CURB 3] ¥ 4, 083
Cie A0 E i} 74 115 [[%) X 16.3 F25) 438 Az 010 | GRADE | G 168 t CURE | G0 I T %0
C13 FIsH g 15 74 £ 'y 3 4. 2880 0.6 42 0010 | GRADE | 04 0.1 0 CURS | C12 . ] B8
[r 21450 F i % 74 32 2 0 2 - - A OFF R | LOWPT | 1.0 FY] g CURS | Cia G2 ) 032 |
i 28+4% 1 60 i 74 78 & 13 ? 2,088 631 A2 0 | GRADE | 083 L) 4 GLRE TGS [ 7 B6 |
Cig | 28+ £ i i 74 kY 25 0.0 7 4170 028 Yel 012 | GRAOE | (.60 ES 10 CURE £t [ b .34
17 | J0+as 8 oD o] 4 s 3 1.1 4 2.080 28 A2 020 | GRADE | 061 65 4 CURE | Ci6 13 . 6.81
18 31+40 20 100 30 74 62 5.4 4.0 B4 4.170 .34 A2 .02 CRAGE 0,68 5.7 GURB [ 0. 54 0.62
£149 32410 4] 100 10 ¥e 0.84 .4 0.0 £4 2080 R 42 Rk @Mgﬁ 1.52 184 4 CURB [] 1, 73 0,84
o' | GR 3 00 i 0.0 [ g9 50 .00 . a0 OFERD | LOWPT | 22 ol 4 GRATE | G 2. 0.0 b6
CZ1_1_ann P i 7i 0.63 &4 %i 5 436 0. 42 0005 | GRADE | obs EX] CURB | Gig il 5.6 .53
Cz22_ 1 3820 7] 100 73 0.67 7. G0 E] FE] 03 42 H08 | GRADE | 0.7 128 2 CURB | ¢in o 73 g3
C25 32 00 ¥ 0.37 3 53 A6 F] 0.2 042 005 | GRADE | G.49 ik 1t CURE | C22 5.0 36 5.a1
€28 31 o0 873 a.80 X g5 s 3 3% Gad Oz D05 | GRADE B4 (¥ 15 CuRs | € FY]) 50 0.68
[ 54 33 08 0 B74 268 57 2.8 57 2380 .3z 042 005 | GRADE 0.54 10.8 18 CuRs G2k 23 E4 g5z
o) 15 35 100 0 674 g8 4.0 ) 43 3AD0 8.2 042 3018 | GRADE] Dy B.1 13 CURE B2 oo 19 046
C24 L& 28 100 10 8,74 G40 1.3 2 43 3700 oaE 042 5014 | GRADE! 062 a3 14 Clins D2 48 33 048
C24 LE* _Z8A 100 38 B.74 142 Be 0.0 o8 3.700 04D 0.42 C014 | GRADE | nez 158 10 CURs D4 Y 82 .71
Ei Bat1s 2] 100 30 .74 343 | 300 X 350 3570 057 0.42 G322 [GRADE | 080 a7z W cuRe [LoweT Lo Zed EX .81

1 COULD HOT VERIFY EXSETENCE N FIELD OR FROM FIELD SURVEY, THEREFORE, ASSUME FOR CONSERVATNVENESS THAT THE FLOW ENTERS THE STREET AND ENTERS THE SYSTEM AT IET 410,
ALSO, SINCE THE PLANS CALL THES A GOUBLE GRAYE INLET, IT IS POSSIBLE THAT 1T Wit 8E CLOGGED BY DEBRIS DURING THE STORM AND THEREFORE, BE INEFFECTIVE.
2 INLETE OFF OF MIDWAY!

Wy
L8
GR

WILEY POSY
LMDBERG
GRATE INLET
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HIDWAY ROAD RECONSTRUCTION

LATERAL CALGULATIONS
PROPOSED STORM SEWER SYSTEM
LTORM BYSTEM CALOULATIONS - LATERAL LINES ON MAIN LRt
43
% < = PPE DEBSRIPTION P HEADLOSS AT CHANDE 14 SECTION ELEV OF BVERT AT
MANHIOLE OR INLET 2z M OF GONCENTRATION § u BAADIENT ELEV. EUEY, OF TESKON POINT
g é 4 5 a up. | oW TOP OF .
e % DOWN. § 2 g SLCPE FHRRGN 2 ATREAM | STREAM #o R ] SURGAT | OTOTAL  {TeTALmET] roe OF iy DOHHN-
'g E 3 EOJINET TIMEIN | STREAM & g 5 PER IRADRENT § WELOCRTY| VELOGITY ATOEMON] DESON [CUrANTHI TIME TOMAN] (LG~ | STREAM | STREAM
DESIIN POINT b £ | ome] sewsn TME 34 28 | roans matera ! poe | aopeef £ 5 b Yy wheg i vingl W 1on | rowrr POINT, | SAM LSE ONE IR0 B PIFE PPE
LaTERAL | magr Up- BoWN: o
NUMBER |NuMBER) STREAM | STREAM U] iy | gmin) ey Doasy § Gotwr ] Ich] | o (e} o ] i o) el L ] i n i Ll b O i b &
LATAL L Al 21 3 1 [ 1A403]1.403( 10 [if] 04 08 j874] 123 101631 RCP 21 00050 (17 08| Bi el B 5.3 04 § 04 (05 67 8176 § 8000 | 1403 10058 051 : HhE | B11E2
[1] ] [i] 14030 . 0.1 0.1 108 {874 123 | 0,103 1 RCP 21 00080 01698l e1apal 61 2.5 G4 0 4.4 {03 0] BI803 { 84800 § 4463 13.088 104 | 5162 | 61162
LAT 81 B1 38 9 88 1,796 1 1,206, 10 3.6 100 e 1) 113 ) 6033 ROP 24 GO05T BN B1T ] 47 hach £3 : 03 85 02t 61883 | 82200 1A68 hEACRR] 387 %1821 | £15.30
£ [ I 12000 . 9.3 103 e 18471 142 16033 ROR o3 QBOSE 01788 617881 A7 4.5 G 1 D3 (05021 81788 | #2200 1.2645 106,544 #.42 #1530 § 1530
LATRI B2 i6 U] W 102 el 1l 4.6 we WL el 28 ‘ooes; ACE 18 Q00GT iR 18] B8 18 8 38 68 | 20 18360 61813 | 62180 D24 p AL S18.60 | 1565

0. 324

111

S8 10 £18.18 ¢ 3 k¥4 S8 18 3348 10,194 3,82 BI8G5 £15.85
18 1] 1% 3 KLY YL BIP.0F £% 4 ¢8R §17.07 Hi8 .00 0.5 A , Bi2.87 812.17
£ [ & IEEIID (‘! § 13 196 (B2 z9 988 RCP 21 D008 1TATI 61207 12 Y 34 X {} {l 4 05 Q i: B17.07 GiR.00 .231 1A B85 LA 612,17
LATCIA] 1A 62 2 82 1028 045 10 | 4B 188 190 | 374] 38 r0023] RCP 1 Ff ¢ 20000 | mmm
] ! & L gas i . 0.8 106 G doe J856] 39 10673] RCP 125 1 80006 w G616 - #a | G5 S6 105i03 &735 | Efes0 f 8450 | 83z TS| #1adE 1 Evaa |
WATCIB| i 82 ) 62 818310180 B18.50 | 0,169
& F] ) 0,185
LATC2 ! £2 | st I o 1 8t j1oiBi1018] 10 | 00 100 | 106 | B74] 89 [0038] RCP | 21 | DOOS] {63894 09861 37 31 1 02 | 62 |065]01] 618.54 | 620,50 | 4016 | 10476 | 166 L 81979 | 61749
NN DN NN NN I N LT 5.5 153 | 100 1 88| 69 0638 RCP | 21 | 00031 618751 615.75] 3.7 1.8 1 02 | 01 |05 60] 61875 ) 62050 | 3.016 | 10278 | 176 | 61748 | 61745
LATL3 | £ 31 P 3t 1us0d o0 10 | oo WO L WD [&7a; &3 1a036] ROP | 2 ) Gadil |B18421 168eY 22 22 | 0.4 | 91 |65)00] 61892 | €2000 | 0673 | 10,236 1 108 | 61887 | 01551
g ¢ i 102 CF # 0.1 0,6 61888 820,00 0,803 10,736 4,12 095,51 615.51
LArd ] ot | es I 9 7 B4 Tires yoani o 00 | 169 | 100 fEr4| 108 | boSY| ROP |
Mmmmnmmmmmm
L LATEE ] ©8 | 84 | o b4 [1ad8ivasdl 10 60§ 100 1 100 rBY4; 126 | 0.0BS| RCP | .74 Wmmumm
b b o g T 1 amal bG8 | 300 {660 125 | 0.085] RCP | Gl BE 4 E 10410 105005 60078 | 62700 [ Tass | deEid L E27 | diBsd
0.0 R B4 ] 17.0 . §23.37 7.1 ] £.8 1850 B823.37 82760 1.942 10472 283 HI4.78 G675 |
i B [ 1.542] " 05 06 | 100 {864] 160 | 009 | RCE | 24 § 05113 {821.08{ B2100] 7.0 65 1 08 § 11 0.5 0.8] 62108 | 827,00 | 1Gsz | 0.478 | Kon | G155 | 81675
LATCS 3 [y 9 4 0,893]0,893| 10 o0 10.0 168 | B4 7.8 | DoGz RCP 2% £.0024 {82186 434 50 33 ALz 0.2 f.2 385108 H21.58 £38.50 3803 Hakvi £.84 824,353 B2 55
[+] 1] Q 0,692 - 3.3 10,3 100 BE7 | 77 0 062 RCP 21 0.0024 {82180 821,50 3.2 74 Q.2 L8 185104 42450 F28.50 £.243 8 354 7 06 G030 {1 820,35
LAT CF CF M [*] 34 0592105882 0 2.6 1.0 130 .74 LA Xery ] RCP 21 5.0011 185288 620 88 4 22 0,4 £ 108100 62780 £25.00 £.582 14 283 [ €04 35 #7408
1] 0 ] 0.582{ . .3 10,3 140 853 5.1 0471 RCP 231 50011 {52286 422.88 2 6.9 0% $.7 10.5104: 62288 82500 £.508% 19,253 €14 Bt a8 £ B
LAT C ] 34 1] e 2.33510.334 10 2.6 1.0 106 B7e] 28 10508 RCP 18 L0008 82478 62475 1.7 7 4.6 GO 1ehian: 5047k 63112 £ 338 18,541 @44 s20. 97 [2E oo
13 1) [ 0.336] - K] 10,3 100 BAF] 29 {0005 RiP 18 50008 {87475 624.7% 1.8 4.8 8.0 L4 105102 334758 831.12 £330 10,341 8.%7 B2 by R
LATLCH pe | 114 39 £1 3332 | o89E|E5es 10 4.0 As .‘1{3 Brél BT a.82 RCP 1 $.0030 1624.65: 824 3.8 3.8 9.8 G2 {0510, Hd 85 831.28 1.335 10.622 B.4% BIZHES, 18 62,49
L8 a1 i 8% 0,336 11,3351 103 8.2 . DO P ESYT 114 Q08 ROP ) L0853 (82875 824 40 4.8 4.4 G4 1ORIG2] 82475 831,12 §.335 10,0527 6,37 BL7 AU §2.44
(5 i £335) - 3.3 A B¢ BRG] 45 QOSBG MOP 3] GO000 | 624,321 824 4.8 B8 4. 7 1088 H4d 37 §31.28 1,335 10 620 8 06 £25.44 23,44
LATOI ! g o [ &4 DEG510.8651 10 3.6 18.0 e 1 &7 1.8 0048 RCP 24 D023 [ 625.45: 825 3.t 3.4 8.7 02 108 GY] g2 a8 B3O8 0.065 13,339 8§ 4 i) 624 44
1] ] k] 8658 - 3.3 183 100 | 887 KEIR:D W Z1 §.6022 {62521 82534 3.t 58 8.7 0.8 {0581 53] 82531 431,00 £.8685 | 10338 569 G264 H24, 44
EATEITE Gy b 34 g 3¢ | D.54310.59F 19 | 0.0 100 | 0 1874 48 | nosm memmwmm 625,93
G ¢ 5 65491 - &3 [ 100 1 866 48 § 00351 RCE 121 4 Gho08 jees5aie2584) 20 1 53 | 41 0.4 [0E(02] 62554 | 63050 + 0548 | i0.264 | 405 | 02460 | 67460 |
LATSIRT o L py G &% 1 D.O0516,5651 19 2.0 180 1o f 8 TH L pumsl RS J1 ¢ DoOngs 162773 82757 1% 5.2 o2 [ o2 Tasioq] bzrys | 83s00 § 0805 10,328 527 | 6o %4 | 526,45
O G 4 3,805; - g3 1.3 100 | 6872 1.8 18,035 il 21 .0%}24 £27.57 527,67 3.3 6.5 0.2 6.7 10.5] 6314 627.57 633.00 0,505 10,325 543 526,48 H245 48
LATCIR 013 | & o P54 10558105380 19 B0 i 168 W00 1B A% | 804 RCF pis | [.A000 |628.87 629.84 2.0 2.4 .1 04 10.5] 0.0| &20.8F 635,00 {.855 10.628 & 13 §39.30 [y
3 3 & $.858 - 8.5 168 W0 {88l 48 | 004 REH 21 o009 {629,611 62081F 20 5.0 {11 0.8 [05] 0.3, 629.61 6535.00 0.558 10,528 5,18 G2R 72 328,72

MW 10315103150 16 | 00 | 109 | 100 [&r4| 28 ' 0038] RGP | o1 | DOGO) [631.02] 63300, 10, | 11 | 00 1 0.0 |0.500] 63102 | 64500 | 0315 | 11013 | 493 | 632851 62921
—w TS L TGt L | R | 410 ] 400 | 680 27 | 0048 BB | 94t .5.0005 |631.00] 631.00] 1. | 7.6 | 0.0 | 0.6 0.8 G| G300 | 63660 | 0815 | 11018 | 500 | B26.61 1 AoBE
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MIDAWAY ROAD RECORSTRUTTHION

LAYERAL CALCULATIONS
PROPOSED STORM SEWER SYSTER
BT SNTER CALCULATIONS « EATERAL UNES ON MAR LI
id
z " PG DEGRITION HEAULOSS AT CHANDE IN SECTION ELEV. OF SYVERT AT
MANHOLE GR INLET & 8 Tt OF CONCENTRATIIN GRAINENT BLEV, BLev.OF DERGNPOINT,
Y& 4 5 .| Dot P OF
£E | 2 DO § P BLARE FRIGTION g # STVEASE | STREAM HOELEY | CLNBAT | TOTAL | TOTALRNET| ToPoF |  UP. DOWH-
& E g 5 |HEET] TWEe | STREAM g iR i= PER GRADERT § VELORITY ] VELOGTTY ATOESSH, DERMGH [D'CFAINTOTIMETO MMM CURS- | BTREAM | STREAM
DEBKSM POINT =k o & | Tese | sEwER i :1:4 i PLANG | MATERIALT SIZE | Siopmss ig Vi Vo lwimplvime W N1 POME FORT | AN GNE UWE I nE FLEV. PIPE i ]
LATERAL | peET | UP- | DOwW-
MUMSER |MuUMBER| BTREAM | STREAM | M) Imiey | gmin} e | el | fnheii Gid | i (3 in kil it Lacai L mi o™ i) e} e} ) a o
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APPENDIX &

HY-8 ANALYSIS
EXISTING 9' X 5 BOX CULVERT
(WITH AND WITHOUT OVERTOPPING)
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' ELEYVY. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
No.] (£t} {ft) (£t} MATERTAL (ft) (ft) n TYPE
1 611.60 608.54 165.01 1 RCB 5.00 5.00 013 CONVENTIOKAL
2
3
4
5
| 6 |

A AR E TR R T E TR A AR AR AR AR AT LRI AR AL AR A AT AT AT b ks kb h bbbk h kb hid

KR EERFTEEF AR A IR I AR T R RN A AR AR R AR ERER TR IR TR ET R R A ATIFTRTT AR A AR AR R Rd N

SUMMARY OF CULVERT FLOWE {ofs) FILE. MIDWAY DATE: 12-06-2001

ELEV {ft)} TOTAL ¥ 2 32 4 & & ROARDWAY ITR
811.690 0.0 0.0 0.0 0.0 }/b o 0.0 .0 4.00 ©
614,42 133.4 0.0 0.0 0.0 0.0 0.0 ¢.0 0.00 O
616.26 266.8 0.0 0.0 8.0 0.0 G.0 8.0 a0.00 0
618.05 460.2 0.0 0.0 g.0 0.0 G.0 0.0 8.00 0O
620.13 533.6 0.0 0.0 0.0 0.0 0.0 0.0 0.00 ©
622.66 667.90 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0O
623.37 700.0 0.0 0.0 0.0 0.0 0.0 0.0 .00 0
629.74 933.8 0.0 0.0 0.0 0.0 0.0 0.0 0.00 O
634.53 1067.2 0.0 0.0 0.0 0.0 0.0 0.9 0.00 ©
635.96 1200.6 0.0 0.0 0.0 G.0 0.0 0.0 0.00 0
646.03 1334.0 0.0 0.0 0.0 0.0 0.9 0.0 .00 o
0.00 0.0 0.0 0.0 0.0 6.0 6.0 0.0 OVERTOPPING

L2 222 22 RS R AR R LR T P R R R R R RIS AR SRS A R R R E RS RS AR R LR RS A RS R T RS AT RS T R S LR LR

R R R R SR A SRR LSSl sl iRttt s st Rl SRRt R AR RS RS RRsRERE RS EERRES

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: MIDWAY DATE: 12-06-2001
HEAD HEAD TOTAL FLOW % FLOW
ELEV {ft} ERROR (ft) FLOW (cfg) ERROR {(cfs) ERROR
611.60 0.000 0.00 0.00 0.00
614.42 0.000 133.40 0.00 .00
616.26 0.000 266.80 0.00 .00
6§18.05 0.000 400.20 0.00 0.00
620.13 0.000 533.60 0.00 0.00
622.66 0.000 667.00 6.00 0.00
623.37 0.000 700.00 8.00 0.00
62%9.74 0.000 $33.80 0.00 0.00
634,53 0,000 1067.290 0.00 0.00
639.96 £.000 1200.60 0.00 0.00
646.03 0.000 1334.00 0.00 0.00

AEKAAAAAAA AR AR AARARA A F AL A A A A AT A A A AR A A A A AR A AT AT A AT R AT EET R AR AT A TR ANR AT R TR
<1» TOLERANCE (ft) = 0.010 «2> TOLERANCE (%} = 1.000

ta A R AR Rl A S R RS AR EER RS RS EE RS R RS RS R RS R Y S E S S F T RS SRS SIS SRS SRS RS LR 2
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CURRENT DATE: 12-06-2001 FILE DATE: 12-06-2001
CURRENT TIME: 13:43:30 FILE NAME: MIDWAY
R RN AR R AR AR bRk kA A A kAR R R R A AR kAR R AR R R kR Ak hodd ok ok Aok ok ke b ke

PERFORMANCE CURVE FOR CULVERT 1 - 1({ 9.00 (ft) BY 5.00 (ft)) RCB
[ 2 3 2 25 E 22223223322 332 S22 S22 2 S22 3032222232233 32232322212 R 222 R 222X R 2R XY
DIS-~ HEAD~ INLET OUTLET
CHARGE WATER CONTRCL CONTROL FLOW NORMAL CRIT. QUTLET w QUTLET W
PLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
{cfs] (£t} (£t} {£L} <PF4> (Fi} {£t) {fr} (£t} {fps) {fps)
t 3233 23 3 2R 2 AR A R R AR I 2R I 2R T 32 T 3 2 TR R S 2 R 22 A R S R R X R R R N F R R R R R TR SR TR LR TR
.00 611.60 0.0¢ 0.00 O-KF 0.00 0.08¢ 0.00 0.00 0.00 6,00
133.4¢ 514.43 2.83 2.83 1-82n 1.19 1.%0 1.24 1.8% 11.%985 5.91
266,88 £16.26 1.866 4.66 1-82n 1.80 3.02 2.06 2.458 14.41 7.286
400.20 £18.05 &.45 6.45 5-82n 2.52 3.85% 2.78 3.058 15.982 8.15
533.60 620.13 8.53 8.53 5-82n 3.0% 4,79 3.47 3.54 17.09 8,82
667.00 622.66 11.086 8.50 6-82n 3.863 5.00 4.089 3.87 1B8.12 9.37
700.00 623.37 11.77 5.06 6-82n 3.76 5.00 4.20 4.07 18.582 2.80
833.80 £29.74 18.14 13.84 5-52Zn 5.00 5.00 4.80 4,70 21.17 10.28
1067.20 634.53 22.9%3 17.18 4-82n 5,00 5.00 4,80 5.01 24.20 10.63
1200.60 639.96 28.36 21.26 4-82n 5,00 5,00 4,580 5.31 27.22 10.97
1334.00 646.03 34.43 25,76 4-82Zn 5.00 5.00 4.%0 B.ES 30.28B 11i.2%
1 2332222222222 2R S22 RS20 TRl RS SR R s R R R N S e E R T R T R T ST R T ST ST SIS S S &3
El. inlet face invert 611.60 ft El. outlet invert £09.54 ft
El. inlet threat invert 0.00 ft El., inlet crest 0.00 £t

hhkkkhkhkhkhkhkdkhkhkdhkdhkhkhkhkdkhhkhthkhkrghhbhokdkdkdkhohddkdbhddkbhbdkbhdhkrdhhhrbbbddbhbteddrteddthhbedeid

*kkk* STTE DATA **xx%x CULVERT INVERT *®¥drkiiddraty

INLET STATION 165.00 ftr
INLET ELEVATION 611.60 ft
QUTLET STATION 0.00 fe
OUTLET ELEVATION 609,54 ft
NUMBER OF BARRELS 1

SLOPE ({V/H) 0.0125
CULVERT LENGTH ALONG SLOPE 165.01 ft

*EkkE CULVERT DATA SUMMARY ot wbdeoh ok ek e dokok et de ke ke e

BARREL SHAPE BOX

BARREL SPAN 2.00 ft

BARREL RISE 5,00 ft

BARREL MATERIAL CONCRETE

BARREL MANHING'S n 0.013

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)

INLET DEPRESSION NONE

khkhhhE Ak e R AR ok ok AR ok ok R Rk Rk A R R R R R R AR R R R R e ok Rl o e R R R R e R e e R kil ik ek ok ok kR ke K
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CURRENT DATE: 12-06-2001 FILE DATE: 12-06-2001
CURRENT TIME: 13:43:30 FILE NAME: MIDWAY

KA LR ER AT AR A A RE AR N T T Rk R b Ak ke e ek Rk kA A e AR AR NIRRT R AT AR AN Ak kR RX

hhkkdkhddkhdhkrhbhhhdhbdwdodithdw ThILWATER R RETERA AR ENTETR A AR Rk d ok
kR bk bk dkd btk hhkkdhddth kbbb kbbb bh kR bd bbbk ko bbdbhdis

*#xx%*% REGULAR CHANNEL CROSS SECTTON ®%**%k &k sk

BOTTOM WIDTH 10.00 ft
SIDE SLOPE H/V (X:1) 2.9
CHANNEL EBLOPE V/H (ft/ft) 0.010
MANNING'S n (.01-0.1} 0.030
CHANNEL INVERT ELEVATION 609.54 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 605,54 ft
*kkkkxe UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEY

FLOW W.5.E. FROUDE DEPTH VBL. SHEAR
{afe} (ft) NUMBER (£t} (f/&} {psE}
G.,00 609.54 0.000 g.00 0.00 0.00
133.40 611.23 0.803 1.69 5.91 1.67
266.80 612.00 0.818% 2.46 .26 1.87
400.20 612 .59 0.822 3.05 8.15 1.%4
533.60 613.08 .B26 31.54 8.82 2.25
667.00 613.51 . B29 3.87 .37 2.53
700.00 613.60 .B830 4 .07 8.50 2.5%
533,80 614 .23 .834 4,70 18.28%6 2.989
1067.20 614 .55 L8237 5.01 10.63 3.19
1200.60 614 .85 .839 5.31 10.97 3.38
1334.08 615.13 0.841 5.58 11.27 3.5%6

DO oo o0

ARETERERERRRER A A AN AR AR R AR RN EREE T AR AR ARk kk kR TRk kb kb hd kbbb hdk

KhkhkhkFekhkhhhbrdenrhahnhbid  ROADWAY OVERTOPDING DATE *rrhhaw sk dkdtteaak ik rhkrdwe
AEEERER TR AN RATEEERRRE AL AR RARAA R AR RS kR R AR R kA kR kv Rk bk kR bk bk ke hg

ROADWAY BURFACE FAVED

EMBANKMENT TOP WIDTH 155.00 ft
CREST LENGTH 200.00 ft
OVERTOPPING CREST ELEVATION $19.60 fr

AR RN AL A A A A A AR LT R A XA RN T R R AT R AR AR AR AR TR AN A Ak R ke Rk d ke ek hdw



