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1.0 PROJECT PURPOSE AND DESCRIPTION 

This report documents the subsurface soil investigation performed by RockSol Consulting 
Group, Inc. within existing and proposed pavement areas of the Colorado Department of 
Transportation (CDOT) Right-of-Way (ROW) for US6 from approximately Knox Court on the 
west to the bridge over the Burlington Northern Santa Fe Railroad corridor on the east and 
within a portion of the I-25 Corridor from approximately 5th Avenue on the south to 8th Avenue on 
the north in Denver, Colorado (see Figure 1, Site Location Map).  The purpose of this 
investigation is to provide existing pavement condition information and a subsurface soil 
characterization which will assist in the design and construction of new pavement sections and 
for overlay of existing pavement sections within the project limits.  Preliminary pavement design 
recommendations are included in this report for roadways within the project limits.  The US6 
Bridges Design Build Project incorporates the Federal Interchange Project, for which CDOT 
performed a preliminary pavement design report.  The US6 Bridges Design Build Project also 
incorporates the US6 over BNSF Project. 
 
CDOT prepared a pavement design report, dated March 2, 2010, for the Federal Interchange 
Project, which includes reconstruction of Federal Boulevard from approximately 5th Avenue on 
the south to 7th Avenue on the north, all ramps to and from Federal Boulevard at US6, 5th 
Avenue from Federal Boulevard to Decatur Street, and a new ramp from Federal Boulevard to 
Bryant Street.   
 
Ultimate improvements considered to US6 in the project limits include construction of a new 
bridge to carry Federal Boulevard traffic over US6 and new bridges to carry US6 over Bryant 
Street, the South Platte River, I-25, and the BNSF Railroad.  An eastbound US6 CD Road will 
be constructed as well as modifications to the existing westbound CD Road.  Ramps to and 
from Federal Boulevard will be modified and a new ramp from Federal Boulevard to Bryant 
Street will be constructed.  A new ramp from Federal Boulevard to eastbound US6 will also be 
constructed, which will include a short structure over the eastbound US6 CD Road.  The ramps 
to and from US6 will be modified at I-25 and the ramp from northbound I-25 to eastbound US6 
will be modified.  A new pedestrian bridge is proposed over US6 just west of Federal Boulevard.  
The I-25 roadway is proposed to be lowered approximately 3 feet under US6 to accommodate 
clearance for the new US6 bridge structure. 
 
In general, proposed US6 pavement grades will be near existing grades except between Bryant 
Street and the South Platte River Bridge where the road grade will be raised to match the South 
Platte River Bridge which is to be raised 5 to 10 feet to prevent overtopping in the one-hundred 
year water level. 
 
Proposed ultimate lane configurations for the project roadways are indicated on the Borehole 
Location Plans shown in Figure 2A through 2F.  The sheets were provided to RockSol by 
Hartwig and should be considered as preliminary. 
 
2.0 SUBSURFACE EXPLORATION 

RockSol conducted a subsurface exploration to evaluate subsurface conditions within the 
project limits for pavement design purposes.  Twenty-four borehole locations, identified as PV-2 
through PV-25 were drilled for specifically for pavement subgrade characterization purposes.  
Borehole PV-1 was proposed but not drilled due to conflicts with numerous utilities.  Twenty-two 
borehole locations identified as BR-2, BR-5, BR-6, BR-8, BR-12, BR-15 through BR-22, RW1-1, 
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RW2-1, RW2-2, RW3-1, RW4-1 through RW4-3, RW5-2 and RW7-1 were drilled primarily for 
bridge (BR) or retaining wall (RW) purposes with pavement subgrade soil characterization also 
performed.  The location of all boreholes drilled is shown on Figures 2A through 2F, Borehole 
Location Plan Sheets (Ultimate Configuration) and on Figures 4A through 4F, Borehole Location 
Plan Sheets (Existing Conditions).  The borehole locations indicated on the Borehole Location 
Plan Sheets were located in the field after drilling by the project surveyor Lund Partnership, Inc.  
PV designation indicates a borehole drilled specifically for pavement design; a BR designation 
indicates a borehole drilled for bridge foundation design; a RW designation indicated a borehole 
drilled for retaining wall design.  The pavement boreholes were drilled at a horizontal spacing of 
approximately 1,000 feet or less along US6, I-25, and on entrance and exit ramps.  In general, 
soil samples for pavement subgrade characterization were collected to depths of approximately 
5 to 10 feet below existing grade.  Cores of existing pavement were obtained at pavement (PV) 
boreholes PV-3 through PV-25 using a 6-inch, 8-inch, or 10-inch diameter, diamond tipped, 
water cooled core bit.  After pavement coring, the boreholes were advanced with 4-inch outside 
diameter solid stem auger or an 8-inch outside diameter hollow stem auger powered by a truck-
mounted drill rig.  Cores of existing pavement were obtained without advancing a soil borehole 
at three locations between Federal Boulevard and Bryant Street.  The three cores were 
identified as C-1 through C-3.  Cores of existing pavement were also obtained at Boreholes BR-
2, BR-5, BR-7, BR-8, BR-13, BR-15, BR-16, BR-18, BR-19, and BR-22. 
 
Truck mounted CME-45 and 55 drill rigs were used for drilling and sampling.  The boreholes 
were advanced using 4-inch outside diameter solid stem auger and 3¼-inch inside diameter (8-
inch outside diameter) hollow stem auger.  The borings were drilled from November 2011 to 
February 2012 and June to July 2012.  The borings were logged in the field by a representative 
of RockSol with the depth to groundwater noted (if encountered) at the time of drilling.  
Subsurface materials were retrieved from each borehole using modified California barrel 
samplers and standard Split Spoon samplers.  The modified California barrel sampler had an 
outside diameter of approximately 2.5 inches and an inside diameter of 2 inches.  The standard 
split spoon sampler had an outside diameter of 2 inches and an inside diameter of 1�-inches.  
Brass tube liners were used with the modified California barrel sampler to retain samples for 
density and swell testing.  Sample retaining liners were not used with the standard split spoon 
sampler.  In addition, bulk samples of drill cuttings were collected beneath existing pavements 
to approximate depths of 5 feet below the bottom of the pavement section in Boreholes PV-2 
through PV-25, BR-2, BR-5, BR-6, BR-8, BR-12, BR-15 through BR-22, RW1-1, RW2-1, RW2-
2, RW3-1, RW4-1 through RW4-3, RW5-2 and RW7-1.  
 
Penetration Tests were performed at selected intervals using the modified California barrel 
sampler with a standard hammer weighing 140 pounds falling 30 inches per ASTM D3550.  An 
automatic hammer system was used to raise and drop the hammer for Boreholes PV-22 
through PV-25.  A cat-head and rope system was used to raise and drop the hammer for all 
other boreholes.  The standard split spoon sampling method is the Standard Penetration Test 
(SPT) described by ASTM Method D-1586.  The modified California Barrel sampling method is 
similar to the SPT test with the difference being the sampler dimensions and the number of 6-
inch intervals driven with the hammer.  Correlation of blow counts obtained from a modified 
California sampler to blow counts obtained from a standard split spoon sampler is not available.  
However, it is RockSol’s experience that blow counts obtained with the modified California 
sampler tend to be slightly greater than a standard split spoon sampler.  Penetration resistance 
values (blow counts) were recorded for each sampling event.  Blow counts, when properly 
evaluated, indicate the relative density or consistency of the soils.  Depths at which the samples 

RockSol Project No. 280.01 2 September 20, 2012 



Preliminary Pavement Design Report 
US6 Bridges Design Build Project 

Denver, Colorado 
CDOT Project No. BR0061-0083[18838(CN)] 

were taken and the recorded blow counts are shown on the borehole logs.  Individual borehole 
logs are presented in Appendix A. 
 
3.0 LABORATORY TESTING 

Soil samples retrieved from the boreholes were examined by the project geotechnical engineer 
in the RockSol laboratory.  Bulk samples from each borehole were tested and classified in 
general accordance with AASHTO Method M145 and ASTM D-2487.  In addition, the following 
laboratory tests were performed in accordance with the American Society for Testing and 
Materials (ASTM), American Association of State Highway and Transportation Officials 
(AASHTO), and current local practice. 

� Natural Moisture Content (ASTM D-2216) 
� Percent Passing No. 200 Sieve (ASTM D-1140) 
� Dry Density (ASTM D-2937) 
� Soil Classification (AASHTO M145 and ASTM D-2487) 
� Swell Test (ASTM D-4546), under 200 psf and 500 psf surcharge loads 
� Moisture Density Relationship (AASHTO T99) 
� Resistance Value (CP-L3101) 
� Water Soluble Sulfates (CDOT CP-L 2103) 
� Water Soluble Chloride Ion Content (AASHTO T291-91) 
� pH (AASHTO T289) 
� Soil Resistivity (ASTM G187-Soil Box) 

For soil classification, RockSol conducted sieve analyses or percent passing the No. 200 sieve 
and Atterberg Limits tests.  Swell tests were used to determine the swell or consolidation 
characteristics of the subsurface materials.  Soil resistivity, chloride ion content, water soluble 
sulfate and pH testing were also performed on selected samples to assist in evaluation of 
corrosion potential of subsurface materials.  A summary of the laboratory test results is 
presented in Appendix B. 

4.0 SUBSURFACE CONDITIONS 

A general discussion of the various subsurface materials encountered in the boreholes utilized 
for evaluation of roadway subgrade conditions is presented below.  Surficial conditions 
consisted of existing pavement in forty-two boreholes and topsoil in four boreholes.  The 
subsurface materials encountered by RockSol at the borehole locations included fill material, 
native soils, and sedimentary bedrock.  Where depths are indicated, they are referenced to the 
top of the existing pavement or ground surface.  The existing pavement surface is also referred 
to as the existing ground surface or the existing surface. 

Pavement 

Roadway pavement was encountered by RockSol at the ground surface at forty-two borehole 
locations and at three pavement core locations.  In all but one case, the pavement type 
encountered was Hot Mix Asphalt (HMA).  In Borehole BR-5, Portland Cement Concrete (PCC) 
was encountered below the HMA.  Total pavement thicknesses ranged from approximately 5¾ 

RockSol Project No. 280.01 3 September 20, 2012 



Preliminary Pavement Design Report 
US6 Bridges Design Build Project 

Denver, Colorado 
CDOT Project No. BR0061-0083[18838(CN)] 

inches at BR-16 to 20¾ inches at PV-18 within travel lanes, ramps, and shoulders for US6 and 
I-25.  A summary of the pavement thickness measured at each borehole and corehole location 
is presented in Tables 4.1 through 4.5.  Pavement thicknesses were obtained by either direct 
measurement of the pavement section during drilling operations or measurement of a recovered 
pavement core.  A summary of the pavement thickness measured from recovered cores is 
presented in Appendix C, Pavement Core Log Summary.  Included in the core logs are 
photographs of the recovered core sections and RockSol’s general assessment of the condition 
of each core. 

Table 4.1 – Existing Pavement Thickness 
US6, Knox Court to Bryant Street

Borehole Number 
(Lane/Shoulder) 

HMA Pavement Thickness 
(Inches) 

PCC Pavement Thickness 
(Inches) 

PV-22 (Lane 4) WB 14½ None Encountered 
PV-23 (Shoulder) EB 15¾ None Encountered 
BR-25 (Lane 4) EB 10 None Encountered 
BR-24 (Lane 1) WB 6 None Encountered 

PV-24 (Shoulder) EB 15½ None Encountered 
PV-25 (Shoulder) EB 15 None Encountered 
C-1 (Shoulder) WB 11½ None Encountered 
PV-3 (Lane 2) WB 11¾ None Encountered 

BR-27 (Shoulder) EB 6 None Encountered 
C-2 (Shoulder) EB 7 None Encountered 
PV-4 (Lane 1) EB 7 None Encountered 

RW1-1 (Shoulder) Ramp 6 None Encountered 
C-3 (Shoulder) WB 9¾ None Encountered 
RW5-2 (Lane 5) EB 12 None Encountered 
PV-5 (Lane 1) WB 7½ None Encountered 
BR-2 (Lane 1) WB 10½ None Encountered 

 

Table 4.2 – Existing Pavement Thickness 
US6, Bryant Street to South Platte River 

Borehole Number 
(Lane/Shoulder) 

HMA Pavement Thickness 
(Inches) 

PCC Pavement Thickness 
(Inches) 

BR-5 (Lane 1) WB CD Road 7 7¾ 
PV-21 (Lane 2) Ramp 5¾ None Encountered 
RW4-1 (Shoulder) EB 8 None Encountered 
RW4-2 (Lane 4) EB 8 None Encountered 
PV-6 (Lane 1) EB 8 None Encountered 

RW4-3 (Shoulder) EB 20 None Encountered 
BR-7 (Shoulder) EB 12¼ None Encountered 
BR-8 (Lane 1) WB 8½ None Encountered 
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Table 4.3 – Existing Pavement Thickness 
US6, South Platte River to I-25 including ramps 

Borehole Number 
(Lane/Shoulder) 

HMA Pavement Thickness 
(Inches) 

PCC Pavement Thickness 
(Inches) 

BR-13 (Lane 1) WB 7½ None Encountered 
BR-12 (Lane 3) EB 13 None Encountered 
PV-7 (Lane 1) WB 10¼ None Encountered 

BR-17 (Shoulder) WB 9 None Encountered 
BR-16 (Lane 1) WB 5¾ None Encountered 

BR-15 (Shoulder) EB 7½ None Encountered 
PV-8 (Shoulder) Ramp 10¾ None Encountered 
PV-9 (Shoulder) Ramp 11½ None Encountered 

 

Table 4.4 – Existing Pavement Thickness 
US6, I-25 to BNSF 

Borehole Number 
(Lane/Shoulder) 

HMA Pavement Thickness 
(Inches) 

PCC Pavement Thickness 
(Inches) 

BR-20 (Lane 3) EB 8 None Encountered 
BR-21 (Lane 1) WB 7¼ None Encountered 

BR-22 (Shoulder) Ramp 8½ None Encountered 

 

Table 4.5 – Existing Pavement Thickness 
I-25 from 8th Ave. to 5th Ave. 

Borehole Number 
(Lane/Shoulder) 

HMA Pavement Thickness 
(Inches) 

PCC Pavement Thickness 
(Inches) 

PV-18 (Lane 6) SB 20¾ None Encountered 
PV-17 (Shoulder) NB 15 None Encountered 

PV-16 (Shoulder) NB Ramp 9¼ None Encountered 
PV-11 (Lane 5) SB 12¾ None Encountered 

PV-15 (Shoulder) NB 17¼ None Encountered 
BR-19 (Lane 1) SB 16¼ None Encountered 
BR-18 (Lane 1) SB 13¼ None Encountered 
PV-10 (Lane 4) SB 12 None Encountered 

PV-14 (Shoulder) NB 15½ None Encountered 
PV-13 (Shoulder) NB 10¾ None Encountered 

Compacted Subgrade (Fill Material) 

Fill material was encountered beneath the pavement in forty-five of the borings.  The fill 
generally consisted of two different types, slightly sandy to sandy clay and silty to gravelly sand.   

Other materials noted in the fill included fragments of brick and other debris.  The brick and 
other debris were encountered in Borehole BR-8 and were limited to the area directly adjacent 
to the west bank of the South Platte River.  

RockSol Project No. 280.01 5 September 20, 2012 



Preliminary Pavement Design Report 
US6 Bridges Design Build Project 

Denver, Colorado 
CDOT Project No. BR0061-0083[18838(CN)] 

The fill material encountered ranged in depth from approximately 2 feet to 32 feet below the top 
of pavement.  The greatest depth of fill was associated with US6 embankment approaches to 
the bridge over I-25. The moisture content of the sand fill material ranged from approximately 
3.7 percent to 22.8 percent, the moisture content for the clay fill material ranged from 
approximately 2.4 percent to 30.5 percent. 

Water soluble sulfate ion concentration tests were performed on selected subgrade fill samples 
with test results indicating a concentration of water soluble sulfate ranging from 0.00 percent to 
0.50 percent. Swell tests were performed on selected fill material samples with swell potential 
test results ranging from -0.2 percent to 1.2 percent when testes under a 200 pound per square 
foot (psf) surcharge. Additional discussion of water soluble sulfate content and swell potential is 
discussed in Section 5 of this report. 

Natural Subgrade (Native Soils) 

The native soils encountered in the borings generally were comprised of clays with inter-bedded 
and inter-mixed sands. These soils were encountered below the fill material. Inter-bedded and 
inter-mixed gravels were also noted.  The sandy clays varied in color from gray to brown.  The 
moisture content of the native clay ranged from 13.7 percent to 30.8 percent the moisture 
content of the native sand ranged from 1.0 percent to 22.4 percent.  

Water soluble sulfate ion concentration tests were performed on selected native soil samples 
with test results indicating a concentration of water soluble sulfate of less than 0.01 percent. 
Swell tests were performed on selected native soil samples with swell potential test results 
ranging from -0.2 percent to 3.5 percent. 

Rigid Layer (Bedrock) 

Based on the United States Geological Survey (USGS), Geologic Map of the Fort Logan 
Quadrangle (Lindvall, 1978), sedimentary bedrock at the site is mapped as the Denver and 
Arapahoe Formations.  These geologic formations are known to be composed of inter-bedded 
claystones, sandstone, siltstone, shale, and conglomerate.  

Sedimentary bedrock was encountered by RockSol in 15 of the 47 boreholes to the depth 
drilled.  The depth to bedrock ranged from approximately 4.5 feet to 55.5 feet below the existing 
ground surface.  Bedrock was encountered shallower than 10 feet below existing grade only in 
borehole PV-22.  The sedimentary bedrock may be considered as a rigid layer per Section 2.3 
(pages 2-5) in the 2013 CDOT Pavement Design Manual.  The approximate depth to bedrock at 
each borehole location, if encountered, is indicated on the borehole logs shown in Appendix B. 
 
The bedrock types encountered in our boreholes consisted mostly of claystone with varying 
sand and silt content.  Sandstone was encountered in five boreholes (BR-5, BR-6, BR-8, BR-12 
and BR-18).  The claystone bedrock varied in color with light brown, and gray to dark grey 
noted.  The sandstone was also brown to gray the moisture condition of the claystone and 
sandstone ranged from 11.6 percent to 23.1 percent. 
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Groundwater 

In general, groundwater was not noted in most of our pavement boreholes during drilling 
operations.  Groundwater was encountered in the bridge structure boreholes at approximate 
depths ranging from 9½ feet to 38½ feet below the surface and at approximate depths ranging 
from 7 feet to 21 feet below the surface at the time of drilling operations in Boreholes PV-9, PV-
15, PV-19, PV-21, PV-24, RW2-1, RW2-2, RW3-1 and RW7-1.  However, groundwater may 
exist at deeper elevations than those drilled for this investigation.  Groundwater encountered in 
most of the deep borings appears to be associated with the geologic flood plain of the South 
Platte River.  Borehole PV-24 appears to have encountered groundwater associated with Wier 
Gulch.  It should be noted that groundwater elevations are subject to change depending on 
climatic conditions, stream stages in the South Platte River and Wier Gulch, local landscape 
irrigation practices, changes in local topography, and changes in surface storm water 
management.  Leakages from “wet” utility lines may also affect groundwater levels in isolated 
locations.  A summary of the approximate depth to groundwater noted in our boreholes and the 
approximate groundwater elevation is shown on Table 4.6. 
 

Table 4.6 – Approximate Groundwater Depth and Elevation Summary 

Borehole Approximate Location 
Groundwater 

Depth
(Feet)

Groundwater
Elevation

(Feet)
BR-2 WB US6, Lane 1, 20 feet west of Bryant St. 32 5,196 
BR-5 WB US6 CD Road, Lane 1, 25 feet east of Bryant St. 32 5,192 
BR-6 Southeast corner of US6 and Bryant St. (in sidewalk) 15.5 5,191.5 
BR-8 WB US6, Lane 1, 90 feet west of South Platte River 18 5,190 
BR-12 EB US6 Shoulder, 70 feet east of South Platte River 18 5,191 
BR-15 EB US6 Shoulder, 10 feet west of bridge over I-25 32 5,193 
BR-16 WB US6, Lane 1, 10 feet west of bridge over I-25 33.5 5,191.5 
BR-17 WB US6 Shoulder, 10 feet west of bridge over I-25 30.5 5,192.5 
BR-18 SB I-25, Lane 1, 5 feet south of US6 Bridge 16 5,191 
BR-19 SB I-25, Lane 1, 5 feet north of the US6 Bridge 9.5 5,194.5 
BR-20 EB US6, Lane 3, 40 feet east of bridge over I-25 39 5,194 
BR-21 WB US6, Lane 1, 40 feet east of bridge over I-25 38.5 5,194.5 
BR-22 WB US6 Shoulder, 40 feet east of bridge over I-25 38 5,194 
PV-9 Exit ramp from SB I-25 to EB US6, on shoulder 14 5,193 
PV-15 NB I-25 shoulder, 300 feet north of US6 Bridge 9 5,196 
PV-19 Exit ramp from NB I-25 to WB US6, on shoulder 7 5,194 

PV-21 Ramp from WB US6 to Bryant St., 10 feet east of 
Bryant St. 15 5,190 

PV-24 WB US6 shoulder, 1,000 feet west of Federal 
Boulevard 10 5,262 

RW2-1 WB US6 Ramp to Bryant St., in shoulder, 250 feet east 
of Bryant Street 19.5 5,189.5 

RW2-2 WB US6 Ramp to Bryant St, in shoulder, 450 feet east 
of Bryant Street 20 5,191 

RW3-1 SB I-25 Ramp to WB US6, shoulder, 100 feet north of 
US6 18 5,191 

RW7-1 EB US6 shoulder, 335 feet west of bridge over I-25 21.2 5,193 
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5.0 SUBGRADE CHARACTERIZATION 

Subgrade Soil Classification 

Bulk samples were obtained by RockSol, from the upper five feet below the existing surface at 
thirty-nine locations along the project roadways and tested for AASHTO soil classification.  The 
subgrade soils tested classified as A-1-a, A-1-b, A-2-4, A-2-6, A-4, A-6 and A-7-6 AASHTO soil 
types.  A summary of the number of samples per soil classification is shown below in Table 5-1.   

Table 5-1 

AASHTO Soil Type No. of Samples 
A-7-6 5 
A-6 11 
A-4 5 

A-2-6 4 
A-2-4 8 
A-1-a 4 
A-1-b 9 
Total 46 

Based on the number of individual AASHTO soil types encountered in our samples, a predominant 
soil type for the project site is not indicated but A-6 subgrade soils comprise about ¼ of the 
samples tested.  Subgrade soil classifications at each borehole location are shown on Figures 3A 
through 3F. 

Frost Susceptible Soils 

Slightly sandy to sandy clays were the dominant soil type observed in most boreholes for both the 
fill material and native soil type with some clayey sands also encountered.  The soils were 
generally classified according to the Unified Soil Classification System (USCS) as lean clays (CL) 
and the clayey sands (SC) as indicated in Appendix C.  The CL and SC soil types are identified as 
low to medium frost susceptibility soils as is indicated in Figure 2.15 in the 2013 CDOT Pavement 
Design Manual. 

Water Soluble Sulfate Content 

RockSol selected approximately fifty shallow (0 to 5 feet) subgrade samples and tested them for 
water soluble sulfate content.  The water soluble sulfate content ranged from 0.0 percent to 0.25 
percent in the fill material and combination of fill and native materials tested to depths of five feet 
below ground surface. The material tested primarily showed water soluble sulfate levels ranging 
from 0.0 percent to 0.1 percent.  A bulk subgrade sample obtained from Borehole PV-15 in the 
upper 5 feet indicated a water soluble sulfate content of 0.24 percent. A bulk subgrade sample 
obtained from Borehole PV-25 in the upper 5 feet indicated a water soluble sulfate content of 0.13 
percent and a bulk subgrade sample from Borehole RW2-1 obtained in the upper 5 feet indicated a 
water soluble sulfate content of 0.25 percent. A water soluble sulfate content of 0.5 percent was 
indicated in a sample tested in a sample obtained in Borehole RW2-1 at an approximate depth of 
10 feet below the existing grade.   

Water soluble sulfate test results are summarized on the Summary of Physical and Chemical Test 
Results in Appendix B.  The majority of subgrade samples tested for water soluble sulfate content 
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indicated Class 0 Exposure conditions.  Class 1 and Class 2 conditions were encountered at three 
borehole locations (PV-15, PV-25 and RW2-1).  Project requirements for Class 1 or Class 2 
Exposure conditions may be considered for this project.  Concrete structures occurring in isolated 
or specific locations may use water soluble sulfate test results at the specific structure location as 
the basis for Exposure Class during final design and construction.  Additional presentation of the 
water soluble sulfate data is presented in the Corrosion Resistance Levels section. 

Corrosion Resistance Levels 

Corrosive properties tests were assigned on selected subgrade samples to assist with selection of 
pipe materials using the CDOT pipe materials selection criteria.  Water soluble sulfate 
concentrations, water soluble chloride ion concentrations, (electrical) soil resistivity, pH, and 
moisture content were tested for the borings indicated on the following page in Table 5-2.  Soil 
Resistivity tests were performed on selected samples in the laboratory using the soil box method 
(ASTM G187-Soil Box). 

Table 5-2 – Soil Corrosion Resistance Levels 

Borehole 
Number 

Sample
Depth 

AASHTO 
Soil 

Classification 

Water 
Soluble
Sulfate 

(%)

Chloride
(%) pH

Moisture 
Content 

(%) 
(Note 1)

Resistivity 
(ohm-cm) 
(Note 2)

CR Level
(Note 3)

BR-8 9”-5’ A-6(8) 0.03 0.03 7.8 24.6 470 0 
BR-12 13”-5’ A-1-b(0) 0.00 7.8 16.7 200 0 
BR-21 7.5”-5’ A-6(3) 0.00 0.09 7.7 23.3 320 1 
RW2-1 0’-5’ A-2-6(1) 0.25 0.04 7.8 26.5 420 3 
RW3-1 0’-5’ A-2-4(0) 0.00 - 8.4 18.5 1800 0 
PV-3 1.5”-5’ A-4(2) 0.00 0.05 7.6 28.1 370 0 
PV-4 7”-5’ A-2-4(0) 0.00 0.01 8.3 24.6 1500 0 
PV-5 7.5”-5’ A-2-6(1) 0.00 0.32 7.9 22.0 700 3 
PV-6 8”-5’ A-4(1) 0.00 0.02 7.9 18.1 700 0 
PV-7 12”-5’ A-2-4(0) 0.00 0.02 7.9 16.9 800 0 
PV-10 12”-5’ A-7-6(16) 0.06 0.06 7.4 30.3 350 1 
PV-14 16”-5’ A-6(1) 0.02 0.06 8.4 30.3 410 1 
PV-15 17.5”-5’ A-6(8) 0.24 0.11 - 28.5 300 3 
PV-18 21”-5’ A-7-6(3) 0.00 0.08 7.9 26.1 370 1 
PV-19 0’-5’ A-2-4(0) 0.01 0.14 7.8 28.0 250 2 
PV-22 16”-5’ A-6(4) 0.03 0.04 7.3 25.8 420 0 
PV-23 14”-5’ A-7-6(18) 0.00 0.04 7.5 - - 0 
PV-24 13”-5’ A-7-6(13) 0.00 0.28 7.6 - - 3 
PV-25 14”-5’ A-7-6(16) 0.13 0.06 7.2 34.6 280 2 

Note 1: Moisture content of sample tested for electrical resistivity 
Note 2: Resistivity test performed at saturated moisture condition 
Note 3: Corrosion Resistance (CR) level based on RockSol evaluation of data per guidelines for selection of corrosion 
resistance levels, CDOT Pipe Material Selection Policy, Table 1.  Evaluation criteria used by others may result in 
assignment of a different CR Level. 

 
In-situ moisture content test results for samples tested for this pavement design report are 
presented in the Summary of Physical Test Results in Appendix B. In general, the electrical 
resistivity test results indicate site soils, when saturated, exhibit resistivity values less than 1,500 
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ohm-cm. CR Level 3 conditions are indicated at four sample locations. The CR Level 3 condition 
appears to be the result of water soluble sulfate and water soluble chloride concentrations. 

Expansive Subgrade Soils 

Based on swell test results and plasticity index (PI) testing, expansive subgrade soils and bedrock 
have been identified along the project corridor.   

PI was determined for the subgrade soils at each of the borehole locations and ranged from 0 to 31 
in the fill and native soils within the depth of interest for pavement design.  The PI test results 
indicates treatment may be necessary in the form of subexcavation and replacement of the soil or 
subexcavation and recompaction with moisture control of excavated soil as indicated in Table 2.5 
of the CDOT Pavement Design Manual.  From Knox Court to Federal Boulevard the PI ranged 
from 22 to 29, from Federal Boulevard to the South Platte River the PI ranged from 0 to 29, and 
from the South Platte River to the BNSF railroad the PI ranged from 0 to 31 at depths sampled for 
pavement design purposes.  On I-25 from 8th Avenue to 5th Ave the PI ranged from 0 to 27.  

Swell tests were performed on samples of existing fill, native soils, and bedrock using a 200-psf 
surcharge for pavement design purposes.  Swell tests were generally performed on samples 
encountered within 10 feet of ground surface and within the bedrock.   

Based on the results of laboratory testing, the subgrade soils exhibited swell percentages ranging 
from -0.2 percent (consolidation) to 4.8 percent (swell) from Knox Court to Federal Boulevard, -0.2 
percent (consolidation) to 1.7 percent (swell) from Federal Boulevard to the South Platte River, -0.1 
percent (consolidation) to 5.0 percent (swell) from the South Platte River to the BNSF, and  0.2 
percent (swell) to 1.3 percent (swell) on I-25 from 8th Avenue to 5th Avenue.  The majority of the 
swell test results were between 0 to 1 percent east of Federal Boulevard. 

These swell percentages and swell pressures suggest a medium swell risk for pavement 
constructed on the fill materials and native soils from Knox Court to Federal Boulevard, as 
indicated in Table 2.7 of the 2013 CDOT Pavement Design Manual.   

Subgrade Support Test Results 

Subgrade support characteristics of the existing subgrade soils was evaluated with R-Value tests 
performed on bulk samples obtained from selected boreholes.  Based on general classification test 
results, R-Values were performed on subgrade soil types A-2-6, A-4, A-6, and A-7-6 soils. A 
summary of the R-Value test results is presented in Table 5.4. 

Table 5-4 – R-Value Test Summary 

Borehole Sample ID General Location AASHTO 
Soil Type R-Value 

Resilient 
Modulus 
MR,(psi) 

PV-3 Federal Boulevard to 
Bryant Street 

A-4(2) 8 3,337 
PV-5 A-2-6(1) 20 4,940 
PV-8 Bryant Street to I-25 A-6(7) 15 4,195 

BR-21 I-25 to BNSF A-6(3) 7 3,230 
PV-18 I-25 from 8th Ave to 5th

Avenue 
A-7-6(3) 22 5,273 

PV-14 A-6(10) <5 3,025 

Also included in Table 5.4 is the Resilient Modulus (MR) which was determined by correlation to the 
R-Value by the formulas presented in equations 2.1 and 2.2 in Section 2.5.1 of the CDOT 
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Pavement Design Manual.  For the sample with the R-Value designated as “less than 5” RockSol 
used an R-Value of 5 in the MR correlation equations resulting in the MR of 3,020 psi indicated 
above. Based on the results of the R-Value tests, RockSol assigned a design R-Value of 10 for 
most roadway sections within the project.  A design R-Value of 5 was assigned to roadway 
subgrade within mainline I-25 and US6 east of I-25.  A design R-Value of 20 was assigned to US6 
between Bryant Street and the South Platte River Bridge. 

6.0 PRELIMINARY PAVEMENT DESIGN RECOMMENDATIONS 

New pavement is anticipated for roadways and ramps within the project limits, including a 
portion of I-25 under US6 and extending along I-25 for short distances north and south of US6.  
West of Federal Boulevard, where the project transitions from total reconstruction to the existing 
configuration of US6, near the Knox Court alignment, a section of existing US6 pavement is 
anticipated to be cold “milled and filled” with HMA to provide a smooth pavement transition 
surface from the existing pavement to the reconstructed pavement. 
 
Thicknesses are presented for flexible pavement (Hot Mix Asphalt or HMA) and rigid pavement 
(Portland Cement Concrete), where appropriate.  The roadways associated with the Federal 
Boulevard Interchange Project were evaluated by the Colorado Department of Transportation 
(CDOT) with preliminary recommendations for rigid pavement on Federal Boulevard and flexible 
pavement on other roadways associated with that project.  New pavement on main-line I-25 is 
anticipated to be HMA to match existing pavement type to the south and north of the project 
limits. 
 
6.1 ESAL Estimates 

Average annual daily traffic (AADT) counts for the year 2011 and projected for the year 2035 were 
provided to RockSol by Parsons Brinkerhoff (PB) for US 6, I-25, and ramps to and from I-25 and 
US 6 in the project limits.  Vehicle type percentages for passenger cars, light trucks, and 
combination trucks were also provided by PB for US6 and I-25.  RockSol used the traffic data 
provided by PB to estimate the traffic for the end of construction year in 2016, 20-year traffic levels 
in 2035, and 30-year traffic levels in 2045.  CDOT also provided AADT counts for the roadways 
associated with the Federal Boulevard Interchange redesign.   
 
A summary of the AADT counts and RockSol’s ESAL calculations are provided in Appendix D.  Not 
included in the AADT summary sheet are the AADT counts for southbound I-25 to eastbound US6 
but were provided by Parson Brinkerhoff in a telephone conversation. Table 6.1.1 presents a 
summary of the AADT’s for US6 and I-25 roadway sections evaluated by RockSol.   
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Table 6.1.1 – AADT Summary US6 and I-25 Roadways 
(Roadway Sections Evaluated by RockSol) 

Roadway 
AADT’s 

2011 2035 2016 2036 2046 

US6, Knox Court to Bryant Street 132,100 185,600 143,108 187,142 219,627

US6, Bryant Street to South Platte River Bridge 132,100 185,600 143,108 187,142 219,627

US6, South Platte River Bridge to I-25 132,100 185,600 143,108 187,142 219,627

US6, I-25 to BNSF 69,600 92,500 74,385 93,525 106,491

EB US6 CD Road 43,460 75,100 50,070 76,508 100,227

Federal Boulevard to EB US6 Braided Ramp Not Available 6,500 3,980 6,633 8,883 

Federal Boulevard Ramp to Bryant Street 1,820 2,700 2,002 2,730 3,294 

WB US6 CD Road 21,840 39,200 25,435 39,813 53,394 

Bryant Street Ramp to Federal Boulevard 1,930 3,800 2,320 3,880 5,489 

SB I-25 to WB US6 Ramp 25,260 35,400 27,365 35,785 41,890 

NB I-25 Ramp to WB US6 
Also referred to as the I-25 CD Road 21,260 27,100 22,437 27,383 30,578 

NB I-25 to EB US6 Ramp 2,780 5,900 3,429 6,023 8,929 

SB I-25 to EB US6 Ramp 7,400 10,000 7,490 10,098 11,604 

I-25 (NB and SB) 237,500 353,600 261,745 358,724 433,013

6.2 Preliminary Pavement Thickness Calculations 

Pavement thicknesses were calculated using the AASHTOWare DARWin Pavement Design and 
Analysis System, Version 3.1 and the AASHTO design formula (CDOT eq. 3.1) for flexible 
pavement and the NCHRP rigid pavement design supplemental spreadsheet software, based on 
the 1998 AASHTO Supplemental Guide, for rigid pavement.  Where design life ESAL’s are less 
than 1 million, rigid pavement sections were calculated by RockSol with the DARWin Pavement 
Design and Analysis System.   
 
Structural coefficients of 0.15 and 0.44 were used for CDOT Class 6 aggregate base course and 
hot mix asphalt, respectively, when developing flexible pavement thickness recommendations.  
Elastic modulus values of 25,000 psi and 3,400,000 psi were used for CDOT Class 6 aggregate 
base course and Portland cement concrete, respectively, when developing rigid pavement 
thickness recommendations.  A Reliability Level of 95 percent was used for the subject roadways. 
 
All pavement thicknesses presented are to be placed on top of 6 inches of Colorado Department of 
Transportation (CDOT) Class 6 Aggregate Base Course (ABC) since the design life ESAL values 
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are greater than 500,000.  The recommended flexible pavement thickness values are based on the 
calculated thickness rounded up to the nearest ½-inch.  Recommended pavement thickness 
values for rigid pavement include a ¼-inch thickness added to the calculated thickness and then 
rounded up to the nearest ½-inch.   

Recommended pavement thicknesses developed by CDOT for project roadways within the Federal 
Boulevard Interchange portion of the project are presented in Table 6.2.1. The ESAL and 
pavement thickness calculation sheets prepared by CDOT Region 6 Materials and provided to 
RockSol are presented in Appendix F.  Recommended pavement thicknesses developed by 
RockSol for project roadways within the US 6 and I-25 portion of the project are presented in Table 
6.2.2. 

Table 6.2.1 – Preliminary Pavement Thickness Recommendations 
(Roadway Sections Evaluated by CDOT) 

Roadway 
and 

(Number of Design Lanes) 

Design 
R-Value 

Pavement
Type 

Design 
Life 

(years) 

Design Life 
ESAL’s 

Recommended
Pavement 
Thickness 
(inches) 
(Note 1) 

Federal Boulevard (6) 10 
Flexible 20 2,777,203 10.0 

Rigid 30 5,790,899 9.5 

Federal Boulevard to WB US6 On-
Ramp (1) 10 

Flexible 20 1,504,922 9.0 

Rigid 30 3,547,534 9.0 

Federal Boulevard to WB US6 On-
Ramp (2) 10 

Flexible 20 902,953 8.5 

Rigid 30 2,128,520 8.5 

Federal Boulevard to EB US6 CD 
Road (1) 10 

Flexible 20 1,710,617 9.5 

Rigid 30 4,231,881 9.5 

Federal Boulevard to Braided 
Ramp/EB CD Road/Bryant Street (2) 10 

Flexible 20 1,473,944 9.0 

Rigid 30 3,617,310 9.0 

WB US6 to Federal Boulevard Off-
Ramp (2) 10 

Flexible 20 788,615 8.5 

Rigid 30 2,080,717 8.5 

EB US6 to Federal Boulevard Off-
Ramp (1) 10 

Flexible 20 1,441,789 9.0 

Rigid 30 4,054,504 9.5 

EB US6 to Federal Boulevard Off-
Ramp (2) 10 

Flexible 20 865,073 8.5 

Rigid 30 2,432,718 8.5 

5th Avenue 10 Flexible 20 644,750 8.5 

Note 1) Pavement sections placed on 6 inches of CDOT Class 6 ABC. 
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Table 6.2.2 – Preliminary Pavement Thickness Recommendations 
(Roadway Sections Evaluated by RockSol) 

Roadway 
and 

(Number of Lanes) 

Design 
R-value 

Pavement
Type 

Design 
Life 

(years) 

Design 
ESAL’s 

Recommended 
Pavement 
Thickness 
(inches) 
(Note 1) 

US6, Knox Court to Bryant 
Street (4) 10 

Flexible 20 10,176,092 12.5 

Rigid 30 22,815,864 11.5 

US6, Bryant Street to South 
Platte River Bridge (4) 20 

Flexible 20 10,176,092 11.0 

Rigid 30 22,815,864 11.5 

US6, South Platte River Bridge 
to I-25 (4) 10 

Flexible 20 10,176,092 12.5 

Rigid 30 22,815,864 11.5 

US6, I-25 to BNSF (4) 5 
Flexible 20 5,173,861 12.0 

Rigid 30 11,377,017 11.0 

EB US6 CD Road (3) 10 
Flexible 20 5,200,381 11.0 

Rigid 30 12,604,816 10.5 

Federal Boulevard to EB US6 
Braided Ramp (1) 10 

Flexible 20 726,715 8.0 

Rigid 30 1,797,948 8.0 

Federal Boulevard Ramp to 
Bryant Street (1) 10 

Flexible 20 324,019 7.0 

Rigid 30 740,258 7.0 

WB US6 CD Road (2) 10 
Flexible 20 2,680,675 10.0 

Rigid 30 6,611,077 10.0 

Bryant Street Ramp to Federal 
Boulevard (1) 10 

Flexible 20 424,539 7.5 

Rigid 30 1,091,517 7.5 

SB I-25 to WB US6 Ramp (2) 10 
Flexible 20 7,432,161 12.0 

Rigid 30 17,977,261 11.5 
NB I-25 Ramp to WB US6 (1) 
Also referred to as the I-25 CD 

Road 
5 

Flexible 20 9,772,243 13.0 

Rigid 30 22,936,118 11.5 

NB I-25 to EB US6 Ramp (1) 5 
Flexible 20 1,854,019 10.0 

Rigid 30 5,346,497 9.5 

SB I-25 to EB US6 Ramp (1) 10 
Flexible 20 3,449,904 10.5 

Rigid 30 8,455,409 10.0 

I-25 (NB and SB) (8) 5 
Flexible 20 30,426,404 15.5 

Rigid 30 75,144,070 13.5 
 Note 1) Pavement sections placed on 6 inches of CDOT Class 6 ABC. 
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All flexible pavements shall be constructed using CDOT approved mix designs.  RockSol 
recommends using Stone Matrix Asphalt (SMA) with fibers mix for the surface layer (2 to 3 inches) 
and Grade S mix for the lower (intermediate and base) layers.  A gyratory design revolution (Ndes) 
of 100 is recommended for all mixes.  Performance Grade Binder of PG 76-28 is recommended for 
the surface layer (SMA mix).  The SMA mix shall use a nominal maximum aggregate size of ½ 
inch.  Performance Grade Binder of PG 64-22 is recommended for the intermediate and base 
layers (Grade S mix). All rigid pavements should be constructed using CDOT approved mix 
designs.   
 
In an email sent from CDOT Region 6 Materials to the US6 design team dated September 7, 
2012, “Region 6 Materials would like to specify 8½ inches of asphalt over 6 inches of ABC Class 
6 for 5th Avenue and the intersecting side street and 8 inches of asphalt over 6 inches of ABC 
Class 6 for other residential side streets such as 4th Avenue…….For the proposed asphalt 
sections, the top two inches of asphalt will be SMA (Fibers) (Asphalt). The rest of the asphalt 
will be composed of HMA (Grading S) (100) (PG 64-22).” 
 
6.3 Subgrade Reconditioning (Existing Roadway) 
 
Where new pavement is to replace existing pavement, subgrade soils shall be reconditioned 
following specifications outlined in Section 306 of CDOT Standard Specifications for Road and 
Bridge Construction (2011). Section 306.02 states the top 6 inches of existing subgrade soils 
shall be reconditioned by blading and rolling and shall be properly moisture conditioned and 
compacted to project specifications.  
  
6.4 Subgrade Preparation (New Roadway) 
 

Recommendations for subgrade preparation in this section apply to locations where roadway 
widening is proposed or roadway construction is proposed in areas where pavement did not 
previously exist.  Based on swell test results and plasticity index (PI) testing, expansive subgrade 
soils and bedrock have been identified along the project alignment.  From Knox Court to Federal 
Boulevard the PI ranged from 22 to 29 and from Federal Boulevard to the BNSF railroad the 
subgrade soil plasticity index ranged from 0 to 31 at depths sampled for pavement design 
purposes.  On I-25 from 8th Avenue to 5th Avenue, the PI ranged from 0 to 27.  Subgrade soils 
exhibiting low to moderate swell potential were generally encountered in borehole samples 
obtained between Knox Court to Federal Boulevard.  

Based on requirements outlined in Table 2.6 of the 2013 CDOT Pavement Design Manual, if the 
existing onsite subgrade soils are used for new roadway construction, they should be moisture 
conditioned and compacted, in maximum 8 inch lifts, to the minimum depths outlined in Table 
6.4.1.  

Table 6.4.1 – Subgrade Preparation Recommendations  

Approximate Location 
Minimum Depth (feet) 
Below Final Pavement 

Subgrade 
Knox Court to Federal Boulevard 3 

Federal Boulevard to the BNSF Bridge 2 
I-25 Mainline and Ramps 3 
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Where existing utilities are present within the recommended depth of moisture treatment, 
damage to an underlying utility may occur. Therefore, moisture conditioning to the maximum 
depth where damage to an underlying utility will not occur and placing a geotextile fabric at the 
top of the prepared subgrade, beneath the aggregate base course layer, is recommended to 
mitigate potential differential movements (settlement and heave).  The geotextile is intended to 
provide stabilization and separation between clay subgrade soils and the aggregate base 
course.  RockSol recommends that the geotextile extend for the entire area where moisture 
conditioning does not extend to the minimum depth recommended in Table 6.4.1.  The 
geotextile selected and used must be on the New York Department of Transportation Approved 
Products list as indicated in Section 712.08 of the CDOT Standard Specifications for Road and 
Bridge Construction (2011).   
 
For all new pavement areas, proof rolling with pneumatic tire equipment shall be performed 
using a minimum axle load of 18 kips per axle after specified subgrade compaction has been 
obtained.  Areas found to be weak and those areas which exhibit soft spots, non-uniform 
deflection or excessive deflection as determined by the project engineer shall be ripped, 
scarified, wetted or dried if necessary, and re-compacted to the requirements for density and 
moisture.  Complete coverage of the proof roller will be required.  All pavement subgrade 
preparation, pavement materials, and pavement construction shall conform to CDOT Standard 
Specifications for Road and Bridge Construction (2011). At a minimum, subgrade moisture 
conditioning and compaction should meet the compaction specifications outlined in Table 6.4.2. 

Table 6.4.2 –Compaction Specifications 

AASHTO 
Classification

Minimum Relative 
Compaction

(Percentage of MDD), % 
Moisture Content 

(Deviation from OMC) 

A-1, A-2-4, A-2-5, A-2-6, 
A-2-7, A-3,  95% of AASHTO T180 -2 to +2 

A-4, A-5, A-6 and A-7 95% of AASHTO T99 0 to +3 
 
7.0 LIFE CYCLE COST ANALYSIS SUMMARY 

In a joint effort with CDOT Region 6 Materials Department, RockSol performed a Life Cycle 
Cost Analysis (LCCA) for east and west bound US6 as part of the pavement design evaluation. 
Following the guidelines in the 2013 CDOT Pavement Design Manual, the LCCA includes initial 
costs for pavement section alternatives reported in Tables 6.2.1 and 6.2.2, Section 6 of this 
report and future maintenance, rehabilitation, and user costs for east and west bound US6 and 
the proposed US6 CD lanes.  
 
CDOT requires the use of the Federal Highway Administration (FHWA) RealCost (Version 2.5) 
Software for Probabilistic LCCA to calculate realistic and factual comparisons between 
pavement section alternatives and rehabilitation strategies. CDOT also utilizes WorkZone-RUC 
software to determine maintenance and rehabilitation costs to determine capital costs for 
performing the maintenance work and the cost imposed on road users while the maintenance 
work is being performed. Hourly traffic distribution information for US6 within the project limits 
was obtained from the CDOT DTD Online Transportation Information System webpage 
(http://dtdapps. coloradodot. info/otis) and entered into the WorkZone-RUC program. 
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Two pavement types were considered for the LCCA; rigid pavement consisting of Portland 
cement concrete pavement (PCCP) and flexible pavement consisting of hot mix asphalt (HMA). 
As part of the flexible pavement alternative, a surface layer of stone matrix asphalt (SMA) was 
also considered.  The flexible pavement type is identified as Alternative 1 in the LCCA.  The 
rigid pavement type is identified as Alternative 2 in the LCCA. 
 
The proposed construction phasing for this project, developed by Hartwig and Associates, was 
based on the construction of a new bridge to carry Federal Boulevard traffic over US6, new 
bridge structures to carry US6 over Bryant Street, the South Platte River, I-25, and the BNSF 
Railroad and a new pedestrian bridge over US6 just west of Federal Boulevard. Construction 
phasing information is outlined in Table 7.1 and was provided to RockSol during a meeting held 
at Hartwig and Associates office on May 30, 2012. The estimated length of time for flexible and 
rigid pavement construction is also included in Table 7.1 and was based on the production rates 
outlined in Table 7.2.  

Table 7.1 – Construction Phase General Summary 

Phase Number and General Description 
Estimated Length of 

Time for Phase 
Construction 

Estimated Length of 
Time for Pavement 

Construction 
1A – Moving US6 traffic to the south and 

construction northern third portion of structures. 10 months 27 days for Rigid 
1 day for Flexible 

1B – SB I-25 to WB US6 Ramp connections 1 week 1 day for Rigid 
2 – WB US6 and WB US6 CD Road east of 

Federal construction. Ramps from Federal to 
WB US6. 

8 months 8 days for Rigid 
3 days for Flexible 

3 – WB US6 west of Federal and ramp from EB 
US6 to Federal. 6 months 5 days for Rigid 

1 day for Flexible 
3A – Minor fill placement and pavement 

construction in WB US6 mainline, north of 
Braided Ramp Bridge. 

1 month 2 days for Rigid 

4 – US6 EB traffic shifted south at Federal and 
US6 WB traffic shifted to the north. Bridge 

construction continued and Bryant St. Bridge 
near completion. 

6 months 13 days for Rigid 
3 days for Flexible 

5 – Bridge construction near completion, shift 
US6 mainline north and shift EB US6 to I-25 

onto EB CD Lane. 
6 months 17 days for Rigid 

1 day for Flexible 

6 – Pavement and Retaining Wall Construction. 3 months 10 days for Rigid 
7 – EB US6 shifted to north and construction of 

Braided Ramp Bridge.  3 months 4 days for Rigid 
1 day for Flexible 

Based on the phasing information provided, the total project construction time period is 
approximately 43 months and is proposed to start in 2013. The estimate length of time for 
pavement construction in each phase is significantly less than the estimated length of time for 
each phase. Phasing construction plans were also provided to RockSol and are included in 
Appendix G. 
 
The LCCA was performed using a 40 year analysis period and a 30-year initial design period for 
rigid pavement, assuming a base year (year of anticipated project completion) of 2016. Based 
on statewide average data, a triangular distribution with the most likely value of 27 years (2043) 
was used for the first rigid rehabilitation cycle. The rigid rehabilitation analysis included a ½ 
percent slab replacement in the travel lanes and 50 percent diamond grinding and longitudinal 
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and transverse joint resealing. The rehabilitation area for the LCCA included east and west 
bound mainline US6 and east and west bound US6 CD lanes. An Urban Freeway classification 
was used for mainline US6 and the US6 CD lanes. 
 
The LCCA was performed using a 40 year analysis period and a 20-year initial design period for 
flexible pavement, assuming a base year (year of anticipated project completion) of 2016. A 2-
inch SMA overlay for the flexible LCCA area was used with a rehabilitation cycle period of 13 
years (2029), 11 years (2040) and 11 years (2051). The rehabilitation area for the LCCA 
included east and west bound mainline US6 and east and west bound US6 CD lanes.  
 
Additional factors used in the LCCA for both flexible and rigid pavement include a discount rate 
of 2.8 percent, Preliminary Engineering (PE) of 3 percent, Cost of Engineering (CE) of 17.45 
percent, Traffic Control Cost of 2 percent for the initial construction and 15 percent rehabilitation 
operations. An Asphalt Cement Adjustment of $1.25 per ton of mix was also used. Additional 
input design parameters used for the LCCA are included in the output summary results in 
Appendix F.  
 
Five sources for the costs and/or production rates were evaluated. The total project quantities of 
each type of material was used to help determine unit costs. The five sources evaluated include: 

1) 2013 CDOT Pavement Design Manual (Average Value Curves/Equations for Region 6 – 
Figures 10.35 to 10.37). 
 

2) 2010 and 2011 CDOT Cost Data Books and 2012 Bid Tabulations. When possible, cost 
data was obtained from projects of similar size and similar geographic location. 
 

3) Engineering Estimates and Market Analysis HMA and Market Information Newsletter, 
dated July 2012. 
 

4) Discussion with the Executive Director of the Colorado Asphalt Pavement Association 
about flexible pavement production rates. 
 

5) Discussions with CDOT Region 6 Materials Engineering Unit 

Table 7.2 lists the material, construction and rehabilitation costs and production rates used in 
the LCCA. 
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Table 7.2 - Material, Construction and Rehabilitation Costs and Production Rates 
Operation/Material Production Rate  

(10 hour work shift) 
Minimum 
Cost ($) 

Most Likely 
Cost ($) 

Maximum 
Cost ($) 

Planing/Milling 
(flexible) 

5,600 feet/day for a 
12-ft wide lane 1.50 2.07 2.50 

SMA (fibers)(ton) 1,500 tons/day 75.00 85.00 95.00 
HMA Grading S 100  

PG 64-22 (ton) 1,500 tons/day 45.00 55.00 62.00 

Rigid (SY-in) 
900 feet/day 

[6 panels 
(20SY) per hour] 

3.00 3.50 4.00 

Rigid Slab 
Replacement (SY) 2 panels per day 100.00 150.00 200.00 

Grinding Concrete 
Pavement (SY) 

4,000 SY/day 
(Two 6-ft Grinders) 2.75 3.25 3.75 

Sawing and Sealing 
Concrete Joints 

(linear feet) 

1 lane mile per day 
(352 slabs/day) 1.50 1.75 2.00 

Based on the results of the LCCA, the probabilistic analysis indicates the rigid pavement option 
(Alternative 2) is less costly than the flexible pavement option (Alternative 1) by a difference of 
36.9 percent at the 75 percentile as shown in Table 7.3. The output results for the WorkZone-
RUC and RealCost (Version 2.5) are included in Appendix F. 
 

Table 7.3 – Probabilistic LCCA Results 

Statistics 
Probability 
Function 

LCCA Output: 
Alternative 1: 
Agency Cost 
(Thousands) 

$ 
(Note 1) 

LCCA Output: 
Alternative 1: 

User Cost 
(Thousands) 

$ 

Flexible 
Pavement 

Total 
(Thousands) 

$ 

LCCA Output: 
Alternative 2: 
Agency Cost 
(Thousands) 

$ 
(Note 2) 

LCCA Output: 
Alternative 2: 

User Cost 
(Thousands) 

$ 

Rigid Pavement 
Total 

(Thousands) 
$ 

Minimum 7,105.94 131.97 7237.91 4,898.44 2.01 4,900.45 
Maximum 9,717.52 498.30 10,215.82 7,015.82 185.58 7,201.40 

Mean 8,233.18 218.76 8,451.94 6,028.71 104.17 6,132.87 
Median 8,215.42 193.28 8,408.69 6,027.04 112.57 6,139.61 

Standard 
Deviation 435.88 76.27 512.15 355.59 32.33 387.92 

Percentile 
(5%) 7,534.71 145.63 7,680.34 5,451.15 41.34 5,492.49 

Percentile 
(25%) 7,950.56 156.78 8,107.33 5,771.58 84.78 5,856.36 

Percentile 
(75%) 8,497.80 268.29 8,766.09 6,278.35 126.46 6,404.81 

Note 1:  Alternative 1 is flexible pavement. 
Note 2:  Alternative 2 is rigid pavement. 
 
Two comparisons were made to check the sensitivity of the rigid unit costs and the results of the 
percent differences in the total cost (Agency Cost and User Cost) of flexible versus rigid 
pavement. The total costs of flexible pavement was kept as a constant and the minimum, most 
likely, and maximum unit costs of rigid pavement were increased from the unit costs selected in 
the LCCA analysis. The results of the sensitivity check are presented in Table 7.4.  
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Table 7.4 – Sensitivity Check Results 

Analysis 
Minimum 

Rigid Cost 
$/SY-in 

Most Likely 
Rigid Cost 

$/SY-in 

Maximum 
Rigid Cost 

$/SY-in 

LCCA Output: 
Total Flexible 

Cost 
(thousands) 

LCCA Output: 
Total Rigid 

Cost 
(thousands) 

(75%) Percentile 
Difference 

(Flexible vs. 
Rigid) 

1  
(Note 1) 3.00 3.50 4.00 

$8,766.09 
$6,404.81 36.9% 

2 3.25 3.75 4.25 $6,616.69 32.5% 
3 3.75 4.25 4.75 $7,384.12 18.7% 

Note 1: Unit costs selected for the LCCA.  

8.0 LIMITATIONS 

This geotechnical field investigation and laboratory results were conducted in general 
accordance with the scope of work.  This report has been prepared for use by Hartwig and 
Associates and the Colorado Department of Transportation exclusively for the project described 
in this report.  The report is based on our observations and information, our exploratory borings 
and do not take into account variations in the subsurface conditions that may exist between 
borings.  Additional investigation is required to address such variation.  If during construction 
activities, materials or water conditions appear to be different from those described herein, 
RockSol should be advised at once so that a re-evaluation of the information presented in this 
report can be made.  RockSol is not responsible for liability associated with interpretation if 
subsurface data by others. 
 
This report was prepared as a Reference Document for the Design/Build Project.  Additional 
geotechnical investigations will be required by the Design/Build Contractor to prepare final 
design documents. 
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Preliminary Pavement Design Report 
US6 Bridges Design Build Project 

Denver, Colorado 
CDOT Project No. BR0061-0083[18838(CN)] 

RockSol Project No. 280.01 September 20, 2012 

APPENDIX C 

PAVEMENT CORE PHOTO LOG SUMMARY 
(Sheets C1 through C17) 



�
Preliminary�Pavement�Design�Report�

� � US6�Bridges�Design�Build�Project�
� � Denver,�Colorado�

CDOT�Project�No.�BR0061�0083[18838(CN)]�

RockSol Project No. 280.01 C-1 September 20, 2012 

BR�2:�Lane�1�westbound�US6�5�feet�west�of�Bryant�Street�bridge�abutment�

�

Depth�of�Asphalt:�10.5”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�to�Poor�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�4�

�

Comments:���

Major�deterioration�between�layers�2�and�3.�

BR�5:�Lane�1�of�off�ramp�from�US6�to�Federal�Blvd�5�feet�east�of�Bryant�Street�Bridge�abutment�

�

Depth�of�Asphalt:�7”�

Depth�of�Concrete:�7.75”�

Condition�of�Asphalt:�Good�

Condition�of�Concrete:�Good�

Number�of�Discrete�Layers:�5�

�

Comments:��
�
Concrete�and�Asphalt�looked�in�good�condition�but�
were�not�bonded�well.�

�

�



�
Preliminary�Pavement�Design�Report�

� � US6�Bridges�Design�Build�Project�
� � Denver,�Colorado�

CDOT�Project�No.�BR0061�0083[18838(CN)]�

RockSol Project No. 280.01 C-2 September 20, 2012 

BR�7:�Outside�Shoulder�eastbound�US6,�90�feet�west�of�US6�Bridge�over�the�South�Platte�River�

�

Depth�of�Asphalt:�12.25”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Good�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�7�

�

Comments:��

BR�8:�Lane�1�westbound�US6,�90�feet�west�of�US6�Bridge�over�the�South�Platte�River�

�

Depth�of�Asphalt:�8.5”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�4�

�

Comments:���
�
Minor�loss�of�fines,�raveling�at�bottom�

�

�



�
Preliminary�Pavement�Design�Report�

� � US6�Bridges�Design�Build�Project�
� � Denver,�Colorado�

CDOT�Project�No.�BR0061�0083[18838(CN)]�

RockSol Project No. 280.01 C-3 September 20, 2012 

BR�13:�Lane�1�westbound�US6,�10�feet�east�of�US6�Bridge�over�the�South�Platte�River�

�

Depth�of�Asphalt:�7.5”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�to�poor�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�3�

�

Comments:��

Asphalt�in�upper�layers�is�in�fair�condition�with�a�

minor�loss�of�fines,�the�asphalt�in�lower�layers�is�in�

poor�condition�with�major�raveling.�

BR�15:�Outside�shoulder�eastbound�US6,�15�feet�west�of�US6�Bridge�over�I�25�

�

Depth�of�Asphalt:�7.5”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�4�

�

Comments:���
�
Asphalt�in�fair�condition,�minor�loss�of�fines,�slight�
raveling�at�bottom.�

�

�



�
Preliminary�Pavement�Design�Report�

� � US6�Bridges�Design�Build�Project�
� � Denver,�Colorado�

CDOT�Project�No.�BR0061�0083[18838(CN)]�

RockSol Project No. 280.01 C-4 September 20, 2012 

BR�16:�Lane�1�westbound�US6,�15�feet�west�of�US6�Bridge�over�I�25�

�

Depth�of�Asphalt:�5.75”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�to�poor�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:��2�

�

Comments:��

Asphalt�in�fair�condition,�de�bonding�at�layer�

interface�with�loss�of�fines�and�raveling.�

BR�18:�Lane�1�southbound�I�25,�5�feet�south�of�US6�Bridge�over�I�25�

�

Depth�of�Asphalt:�13.25”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Good�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�5�

�

Comments:���
�
Asphalt�in�good�condition,�no�visible�raveling�or�
loss�of�fines.�

�

�



�
Preliminary�Pavement�Design�Report�

� � US6�Bridges�Design�Build�Project�
� � Denver,�Colorado�

CDOT�Project�No.�BR0061�0083[18838(CN)]�

RockSol Project No. 280.01 C-5 September 20, 2012 

BR�19:�Lane�1�southbound�I�25,�15�feet�north�of�US6�Bridge�over�I�25�

�

Depth�of�Asphalt:��16.25”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�7�

�

Comments:��

Minor�loss�of�fines,�de�bonding�at�layer�interface�

with�some�raveling.�Lowermost�layer�is�in�very�

poor�condition�and�is�crumbling.�

BR�21:�Lane�1�westbound�US6,�40�feet�east�of�US6�Bridge�over�I�25�

�

Depth�of�Asphalt:�7.25”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Poor�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�3�

�

Comments:��
�

Asphalt�in�poor�condition,�major�loss�of�fines,�and�
de�bonding�at�layer�interface,�major�raveling�at�
layer�interface.�

�

�



�
Preliminary�Pavement�Design�Report�

� � US6�Bridges�Design�Build�Project�
� � Denver,�Colorado�

CDOT�Project�No.�BR0061�0083[18838(CN)]�

RockSol Project No. 280.01 C-6 September 20, 2012 

BR�24:�Lane�1�westbound�US6,�1,100�feet�west�of�Federal�Boulevard�over�US6�Bridge�

�

Depth�of�Asphalt:��6.0”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�3�

�

Comments:��

Minor�loss�of�fines,�with�some�raveling.�Lowermost�

layer�is�in�fair�to�poor�condition�and�has�raveling.�

BR�27:�Lane�4�eastbound�US6,�600�feet�east�of�Federal�over�US6�Bridge�

�

Depth�of�Asphalt:�6.0”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Poor�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�3�

�

Comments:��
�

Asphalt�in�poor�condition,�loss�of�fines,�and�de�
bonding�at�layer�interface,�major�raveling�at�layer�
interface.�

�

�
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C�1:�Median�between�westbound�US6�and�on�ramp,�525�feet�east�of�Federal�Blvd.�

�

Depth�of�Asphalt:�11.5”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair��

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�4�

�

Comments:�

Minor�loss�of�fines�

C�2:�Outside�shoulder�eastbound�US6,�750�feet�east�of�Federal�Blvd.�

�

Depth�of�Asphalt:�7”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Poor�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�4�

�

Comments:��
�

Raveling�at�bottom,�minor�loss�of�fines�throughout,�
some�voids,�top�layer�is�falling�apart.�

�

�
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C�3:�Median�between�westbound�US6�and�on�ramp,�300�feet�west�of�US6�Bridge�over�Bryant�St.�

�

Depth�of�Asphalt:�9.75”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�fair�to�poor�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�5�

�

Comments:���

Minor�loss�of�fines�throughout,�some�major�loss�of�

fines,�slight�raveling�at�bottom.�

PV�3:�Lane�2�westbound�US6,�525�feet�east�of�Federal�Blvd.�

�

Depth�of�Asphalt:�11.75”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�4�

�

Comments:���
�

Minor�loss�of�fines�in�places,�slight�raveling�at�
bottom,�upper�layer�is�in�good�condition.�

�

�
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PV�4:�Lane�1�eastbound�US6,�660�feet�west�of�US6�Bridge�over�Bryant�Street��

�

Depth�of�Asphalt:�7”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�to�Poor�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�4�

�

Comments:��

Major�loss�of�fines,�slight�raveling�at�bottom.�

PV�6:�Lane�1�eastbound�US6,�290�feet�east�of�US6�Bridge�over�Bryant�Street�

�

Depth�of�Asphalt:�8”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair��

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:��6�

�

Comments:���

Minor�loss�of�fines�and�layers�of�crack�seal�present.�

Slight�raveling�at�bottom.�

�

�
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PV�7:�Lane�1�westbound�US6,�180�feet�west�of�US6�Bridge�over�I�25��

�

Depth�of�Asphalt:�10.25”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Poor�to�fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:��4�

�

Comments:��

Loss�of�fines�in�lower�layers,�de�bonding�between�

layers�1�and�2,�raveling�and�deterioration�between�

layers�1�and�2.�

PV�8:�Onramp�to�eastbound�US6�from�southbound�I�25,�220�feet�from�merge�point�with�US6�

�

Depth�of�Asphalt:�10.75�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Good�to�Excellent�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�4�

�

Comments:��
�

Asphalt�in�like�new�or�near�new�condition,�no�
visible�signs�of�raveling�and�no�visible�loss�of�fines.�

�

�
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PV�9:�Onramp�to�eastbound�US6�from�southbound�I�25,�675�feet�from�merge�point�with�US6�

�

Depth�of�Asphalt:�11.5”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Good�to�Excellent�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�5�

�

Comments:��

Asphalt�in�like�new�or�near�new�condition,�no�

visible�signs�of�raveling�and�no�visible�loss�of�fines.�

PV�10:�Lane�4�southbound�I�25,�175�feet�south�of�US6�Bridge�over�I�25��

�

Depth�of�Asphalt:�12”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Poor�to�Fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�5�

�

Comments:��
�

Loss�of�fines�throughout,�de�bonding,�major�loss�of�
fines�and�raveling�between�layers�1�and�2.�

�

�
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PV�11:�Lane�5�southbound�I�25,�450�feet�north�of�US6�Bridge�over�I�25��

�

Depth�of�Asphalt:�12.75”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�to�good�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�6�

�

Comments:��

Asphalt�in�good�condition,�minor�loss�on�fines�in�

some�layers.�

PV�13:�Outside�shoulder�northbound�I�25,�725�feet�south�of�US6�Bridge�over�I�25��

�

Depth�of�Asphalt:�10.75”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�2�

�

Comments:��
�

Asphalt�in�fair�condition,�minor�loss�of�fines�and�
de�bonding�at�layer�interface.�

�

�
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PV�14:�Shoulder�northbound�I�25,�215�feet�south�of�US6�Bridge�over�I�25��

�

Depth�of�Asphalt:�15.5”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Good�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�7�

�

Comments:��

Asphalt�in�good�condition,�minor�loss�of�fines.�De�

lamination�between�lowermost�layers.�

PV�15:�Outside�shoulder�northbound�I�25,�280�feet�north�of�US6�Bridge�over�I�25�

�

Depth�of�Asphalt:�17.25”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Good�to�fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�7�

�

Comments:��
�

Minor�loss�of�fines,�de�lamination�and�slight�
raveling�between�lowermost�layers.�

�

�
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PV�16:�Outside�shoulder�northbound�I�25,�750�feet�north�of�US6�Bridge�over�I�25�

�

Depth�of�Asphalt:�9.25”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�5�

�

Comments:��

Minor�loss�of�fines�throughout,�no�signs�of�

raveling.�

PV�17:�Outside�shoulder�northbound�I�25,�270�feet�south�of�I�25�Bridge�over�W�8th�Ave��

�

Depth�of�Asphalt:�15”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�to�Good�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�7�

�

Comments:���

Minor�loss�of�fines,�de�lamination�and�slight�

raveling�between�lower�layers.�

�

�
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PV�18:�Lane�6�southbound�I�25,�270�feet�south�of�I�25�Bridge�over�W�8th�Ave��

�

Depth�of�Asphalt:�20.75”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�7�

�

Comments:���

Minor�loss�of�fines�throughout,�de�lamination�and�

raveling�between�layers�1�and�2�and�layers�6�and�7.��

No�visible�raveling�other�places.�

PV�21:�Ramp�from�WB�US6�to�Bryant�Street,�Lane�2,�30�feet�east�of�Bryant�Street�

�

Depth�of�Asphalt:�5.75”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Poor�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:��3�

�

Comments:��
�

Major�loss�of�fines�throughout,�cracking,�major�
raveling�in�lower�layer.�

�

�
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PV�22:�Lane�4�westbound�US6,�100�feet�east�of�Knox�Court.��

�

Depth�of�Asphalt:�14.5”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�4�

�

Comments:���

Minor�loss�of�fines�throughout,�de�lamination�and�

raveling�between�layers�2�and�3.���

PV�23:�Lane�4�eastbound�US6,�500�feet�east�of�Knox�Court�

�

Depth�of�Asphalt:�15.75”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Poor�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:��7�

�

Comments:��
�

Major�loss�of�fines�throughout,�cracking,�major�
raveling�in�lower�layer.��De�lamination�between�
several�layers�and�major�loss�of�fines�and�raveling�
at�the�de�bonding�locations.�

�

�
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PV�24:�Lane�4�westbound�US6,�1,000�feet�west�of�Federal�Boulevard��

�

Depth�of�Asphalt:�15.5”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Poor�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:�5�

�

Comments:���

Minor�loss�of�fines�throughout,�de�lamination�and�

raveling�between�layers�1�and�2,�layers�2�and�3�and�

layers�4�and�5.��Upper�layers�were�broken�during�

coring�operations�and�asphalt�in�layers�is�in�good�

condition.�

PV�25:�Lane�4�eastbound�US6,�1,100�feet�west�of�Federal�Boulevard�

�

Depth�of�Asphalt:�15.0”�

Depth�of�Concrete:�Not�Encountered�

Condition�of�Asphalt:�Fair�

Condition�of�Concrete:�N/A�

Number�of�Discrete�Layers:��7�

�

Comments:��
�

Minor�loss�of�fines�throughout,��lamination�and�
raveling�between�layers�1�and�2.��No�major�signs�of�
raveling.�

�

�
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APPENDIX D 

TRAFFIC PROJECTIONS AND ROCKSOL ESAL CALCULATION SUMMARY 
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APPENDIX E 

PAVEMENT THICKNESS CALCULATION SHEETS (ROCKSOL) 
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APPENDIX F 

ESAL AND PAVEMENT THICKNESS CALCULATION SHEETS (CDOT) 
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PAVEMENT LIFE CYCLE COST ANALYSIS DATA SHEETS 
(REALCOST VERSION 2.5 AND WORKZONE-RUC) 
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