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MEMORANDUM
DEPARTMENT OF TRANSPORTATION
Region II — Materials
1019 Erie Avenue

Pueblo, Colorado 81002
(719) 546-5779 FAX (719) 546-5777

e e ]
DEFARTMINT OF TRANSIGIRFATION

PROJECT IM C040-029

I-25 Colorado Springs North
Design Build - MP 149.3 to MP 154
Project Code: 17354

DATE: March 13, 2012
TO: Dan Hunt, Project Engineer f{g‘{j 23 /{a
FROM: Craig Wieden, Region 2 Asst. Materials Engineer {_-

SUBJECT: Pavement Justification Report with LCCA — Southbound 1-25

This project will consist of capacity improvements to [-25 beginning on the north end of
Colorado springs at approximately MP 149.3 (North of 1-25 over Pine Creek), and extending to
the north along |-25 to approximately MP 154 (i-25 over Black Squirrel Creek). It is my
understanding that the desired improvements will allow for a final configuration of four (4)
through lanes per direction, as well as a 12-foot wide inside shoulder, and a 10-foot wide
outside shoulder. To accomplish this, the CDOT Region 2 North Program Engineering project
team has determined that reconstruction of the southbound portion of this project will be
required in order to eliminate excessive vertical grade differences between the northbound and
southbound lanes, as well as to correct super elevations. A similar final configuration of
northbound 1-25 will be accomplished through widening of the existing HMA lanes. The
Pavement Justification Report for the northbound lanes of |-25 is covered under a separate
memorandum.

A preliminary soil survey was conducted at the site in February 2010. During this preliminary
soil survey, a total of 32 shallow pavement investigation borings were drilled. Soils were
similarized in the field based on visual classification in accordance with the CDOT Field
Materials Manual. A total of four (4) bulk soil samples were obtained during the soil survey and
were submitted to CDOT HQ Soils for testing. Testing conducted on the soils consisted of
classifications and R-value testing. The soils tested classified as A-1-b, and A-3 when classified
in accordance with AASHTO M 145, and exhibited R-values ranging from a low of 75 o a high
of 79. Based upon this information, a seasonal subgrade k-value of 275 psifin was utilized for a
concrete pavement thickness design, while a minimum R-value of 60 was used {o develop an
HMA pavement thickness design.

With the above assumptions and design considerations in mind, two alternate pavement
sections were evaluated for this project and included:

+ Portland Cement Concrete Pavement (PCCP) Reconstruction consisting of 13-inches of
PCCP over 6 inches Aggregate Base Course (ABC) placed on a minimum 2 feet of
embankment soil with an AASHTO soil classification of A-1 or better.

And,

e Hot Mix Asphalt (HMA) Reconstruction consisting of 8-inches HMA over 6 inches
Aggregate Base Course (ABC) placed on a minimum 2 feet of embankment with a
minimum R-value of 60.

The PCCP thickness design was conducted using the 1998 Supplement to the AASHTO Guide
for Design of Pavement Structures, Rigid Pavement Design, while the HMA pavement designs
were conducted using the AASHTOWare computer program DARWin. Design ESAL's utilized
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Pavement Justification Report (Continued)

in the PCCP and HMA designs were obtained from the Division of Transportation Development
(DTD) website and were based on 2010 published traffic volumes. The design parameters
utilized for the alternate pavement thickness designs are summarized below. Additionally,
copies of the pavement thickness calculation outputs are attached to this memorandum.

PCCP Design

PCCP Initial Design Life 30-Years
18-kip Design ESAL’s 44,000,000
Serviceability Index 2.0

28-day Mean PCC Modulus of Rupture 650 psi
Elastic Modulus of Slab 3,400,000 psi
Mean Effective k-value 275 psifinch*
Reliability Level 95%

Overall Standard Deviation 0.34
Calculated Design Thickness 13 inches™

* Top 2 feet of embankment soils to consist of soil meeting AASHTO soil classification of A-1 or better.
** Includes an additional % inch of thickness for future diamond grinding and was rounded up to the nearest ¥ inch.

HMA Design (New Construction Widening)

HMA Initial Design Life 20-Years
18-kip Design ESAL’s 18,000,000
Serviceability Index 2.0
Subgrade Modulus 18,259 psi*
Reliability Level 95%
Overall Standard Deviation 0.44
Required Design Structural Number 4.03
Calculated Structural Number 4.24**

* Top 2 feet of embankment soils to consist of soif with a minimum R-value = 60.
** 2 inches of SMA over 6 inches of HMA over 6 inches of ABC Class 6 {min. R-value = 77).

Life Cycle Cost Analysis

In accordance with the CDOT 2012 Pavement Design Manual (PDM), a Probabilistic Life Cycle
Cost Analysis (LCCA) using the Net Present Value (NPV) economic analysis over a 40-year
period was conducted to compare the three construction alternates, and the associated
rehabilitation strategies for this project. For the PCCP construction alternate, a rehabilitation at
year 27, consisting of 0.5% full-depth PCCP slab replacement in the driving lanes, saw & seal
joints, and 50% full width diamond grinding was utilized. For the HMA construction alternates
(both reconstruction and widening), rehabilitations at years 13 (use of polymerized SMA wearing
course for initial construction), 26 and 39, consisting of 2-inch mill and fill treatments with
polymerized SMA were assumed. Other materials costs included in the LCCA were the ABC
layer, 2 feet of embankment (special} due to classification and/or R-value due to the differing
thickness, asphalt removal (all alternates), and asphalt saw cutting (for HMA widening). The
following presents a summary of the items, costs, and standard deviations utilized in the LCCA
analysis:

ltem Unit Unit Price SD
PCCP Paving Sq. Yard/Inch $3.35 $0.70
Grade SX(100)(PG 64-22) Tons $48.25 $4.95
%" Nominal SMA Tons $95.00 $10.38
ABC Class 6 Tons $14.94 $3.79

2
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Embankment (Special) Cu. Yards $10.30 $5.02
Saw cut Asphalt Lin. Foot $2.04 $0.53
Removal of Asphalt Sq. Yards $2.88 $1.66
Removal of Asphalt Mat (Planing) Sq. Yards $1.51 $0.65
Diamond Grinding PCCP Sq. Yards $5.88 $3.30
Saw & Seal Joints Lin. Foot $1.74 $0.65
Removal of PCCP Sq. Yard $22 94 $10.18
PCCP Slab Replacement (Fast Track) Sq. Yard/Inch $7.42 $3.71
Annual Maintenance (PCCP) Lane Mile $499.00 N/A
Annual Maintenance (HMA) Lane Mile $1,270.00 N/A

NOTE: A unit cost of $95/ton for SMA was utilized in the analysis due to recent bid
results in Region 2. The SMA standard deviation used in the LCCA was obtained from
the SMA bid item using similar tonnage projects. The remaining unit costs and standard
deviations shown were obtained from actual winning bids on similar sized projects.
When possible, these unit costs generally were based on projects bid in 2011 and 2012,
however, a few items used data from years prior to 2011 in order to get a larger unit cost
data set.

Additionally, Preliminary Engineering for each initial construction alternate and rehabilitation was
assumed at 10%, Construction Engineering was assumed at 17.45%, and Traffic Control was
assumed at 15%. It is anticipated that regardless of the alternate constructed, a minimum of 2-
lanes of through traffic will be required to be maintained throughout the initial construction
period. For the reconstruction alternates, it is assumed that detour paving will be required in
order to meet this requirement. Due to unknowns in detour construction cost/phasing, user
costs for the initial PCCP and HMA construction aiternates were kept at zero. User Costs for
both the PCCP and HMA rehabilitation strategies were calculated using the CDOT WorkZone
Software. User costs outputs for the rehabilitation strategies are attached to this memorandum.

Using the above unit prices, assumptions, and calculated values; the Probabilistic LCCA was
4.5% in favor of the HMA reconstruction alternate versus the PCCP reconstruction alternate.
Since the LCCA indicates the widening alternates are within 10%, the designs are
considered to be equivalent. In accordance with section 10.9 of the CDOT Pavement
Design Manual, we recommend that a Pavement Type Selection Committee be formed as
soon as possible in order to select the best alternate. The results of the Probabilistic LCCA
as well as supporting pricing and guantity information are attached to this memorandum.

If you have any questions or need additional information, please don't hesitate to call.

| r:
(i D

,

“Hichard Zamora
CDOT Region 2 Materials Engineer

ce: Doug Lollar
Richard Zamora
Frank Walters
CDOT HQ Pavement Design — Jay Goldbaum
CDOT HQ Pavement Design — John Kacinski



PCCP Thickness Design
Output (Reconstruction)



Rigid Pavement Design - Based on AASHTO Supplemental Guide |

Reference: LTPP DATA ANALYSIS - Phase I: Validation of Guidelines for k-Value Selection and Concrete
Pavement Performance Prediction
|
I. General
Agency:|CDOT
Street Address:|1019 Erie Avenue
City:|Pueblo
State:{CO, 1001
Project Number: {17354 | | ID:  1-25 - Pine Creek North
Description:|[I-25 - Pine Creck North Design Build |
Location: [Colorado Springs, Colorado
1I. Design
__ Pavement Type, Joint Spacing {L)
Serviceability
® Ipcp
Initial Serviceability, P1: 4.5 Joint Spacing:
Terminal Serviceability, P2: 25 O Rep
15.0 ft
PCC Properties
() CRrcP
28-day Mean Modulus of Rupture, (8'.): 650 |psi JpCP
Elastic Modulus of Slab, E ;[ 3,400,000 |psi
Poisson's Ratio for Concrete, m: 0.15 Effective Joint Spacing: 180 in
e Support—
Base Properties
Flastic Modulus of Base, Fy;: 30,000 Jpsi (O Conventional 12-ft wide traffic lane
Design Thickness of Base, Hy: 6.0 {in ® o onal 13-t wide traffic | ted PCC
Slab-Base Friction Factor, {2 1.4 onventiona wide traffic lane + te
Reliability and Standard Deviation (O 2-ft widened sfab w/canventional 12-ft traffic fane
Reliability Level (R): 95.0 Y% Edge Support Factor: 0.94
Overall Standard Deviation, Sy: 0.34 ' ansitivity Amalysis
Climatic Properties
Slab Thickness used for
Mean Annual Wind Speed, WIND: 10.1 mph Sensitivity Analysis: 12.69 [in
Mean Annual Air Temperature, TEMP: 48.9 °F
Mean Annual Precipitation, PRECIP: 154 in ) Modulus of Rupiure O  Elastic Modulus (Slab)
Subgrade k-Value O Elastic Modulus (Base} (O Base Thickness
—E
® k-value O Ioint Spacing
Design ESALs
Hlion (O Reliability (O standard Deviation
. Calculated Slab Thickness for Above Inputs: 12.69 in
- ——




HMA Thickness Design
Output (Reconstruction)



1993 AASHTO Pavement Design

DARWin Pavement Design and Analysis System

A Proprietary AASHTOWare
Computer Software Product

Flexible Structural Design Module

1-25 Colorado Springs North Design Build
Pine Creek North to Black Squirrel Creek
20-Year Initial Design

HMA Reconstruction and HMA Widening
R-value of Subgrade = 60

Flexible Structural Design

18-kip ESALs Over Initial Performance Period
Initial Serviceability

Terminal Serviceability

Reliability Level

Overall Standard Deviation

Roadbed Soil Resilient Modulus

Stage Construction

Calculated Design Structural Number

Laver Material Description
1 SMA Wearing Course
2 HMA Grade SX{100)(PG 64-22)
3 ABC Class 6 (min. R-value = 77)
4 2" Min R=60 Embankment

Total -

18,000,000
45

2.5

95 %

0.44
18,259 psi
1

403 in

Specified Layer Design

Struct

Coef.
(A
0.44
0.44
0.12

0

Drain
Coef. Thickness Width
(i) (DiX(in) (1)
1 2 -
1 6 -
1 6 -
1 24 -
- 38.00 -

Page 1

Calculated
SN (in}
0.88
2.64
0.72
0.00
4,24



RealCost Probabilistic LCCA Report



RealCost 2.5 Report 31372012
RealCost Input Data
1.  Economic Variables
Value of Time for Passenger Cars ($/hour) L2 $37.00
Value of Time for Single Unit Trucks ($/hour) 835,00
Value of Time for Combination Trucks ($/hour) 536,50

2. Analysis Options

Analysis Period {Years)

Include User Costs in Analysis Yes .

Include User Cost Remaining Life Value Yes il

Use Difterential User Costs Yas: e
User Cost Computation Method Spemﬂed

Include Agency Gost Remaining Life Value Yeg i e
Traffic Direction Both o

Beginning of Analysis Period

Discount Rate (%)

LCCALOGNOHMAL(3 3 0 19)

Number of Alternatives

3. Project Details

State Route

1-25 -

Project Name

Coiorado Spnngs Nonh Des:gn
Build - Southbound -
Reconstruction LGCA

Region

County ElPaso L
Analyzed By C.oWieden =il i
Mileposts

Begin 49,25
End - 15400
| Length of Project (miles) 4.75
Comments

4. Traffic Data

AADT Canstruction Year (total for both directions)

Cars as Percentage of AADT (%)

Single Unit Trucks as Percentage of AADT {%)

Combination Trucks as Percentage of AADT (%)

Annual Growth Rate of Traffic (%)

| Speed Limit Under Normal Operating Conditions {mph)

No of Lanes in Each Direction During Normal Conditions

Free Flow Capacity (vphpl}

Rural or Urban Hourly Traftic Distribution

Queue Dissipation Capacity (vphpl)

Maximum AADT {total for both directions)

417 696 ]

Maximum Queue Length (miles)

5.0
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RealCost 2.5 Report

3/13/2012

Alternative 1

Number of Activities

_H_MA_-R_eic'qqs'trUC'ti_on'.;_Altemate 4

Activity 1

HMA-Beconstruction:-

'44.Lanes =
Southbound: Only from Pine -

Agency Construction Cost (31000)

_Creek toBlack: Sq uirrel Creek

31141667 \
LCCATRIANG(8966,11417,1386
7)

User Work Zone Costs {$1000)

Work Zone Duration (days} :250

No of Lanes Open in Each Direction During Work Zone SR

Activity Service Life (years} : 140!
LCCATHIANG(? 13,22)

Activity Structural Life (years) g 20 0

Maintenance Frequency (years)

Agency Maintenance Cost ($1000}

e

Work Zone Length {miles}

'-'4;68

Work Zone Speed Limit (mph)

A5

Work Zone Capacity (vphpl)

1300 '

Traffic Hourly Distribution

Week Day 1

Time of Day of Lane Closures (use whole numbers based on a 24-
hour clock)

inbound

First period of lane closure

IStat _[End

Second period of lane closure

Third period of tane closure

Outbound

First period of lane closure

Start End

Second period of lane closure

Third period of Jane closure

Activity 2

Rehab 2% Milland-Fill with SMA

Agency Construction Cost {$1000)

T$3,461.33 ]
LCCATRIANG(2949,3461 ,3874)

User Work Zone Costs ($1000)

Work Zone Duration {days)

No of Lanes Open in Each Direction During Work Zone

Activity Service Life {years)

LCCATRIANG(7 13,22)

Activity Structural Life (years)

Maintenance Freguency (years)

Agency Maintenance Cost ($1000)

Work Zone Length (miles)

Work Zone Speed Limit {mph)

Work Zone Capacity (vphpf) ' 1300 NNNNNNN

Traffic Hourly Distribution Week Day 1

Time of Day of Lane Closures {use whole numbers based on a 24-

hour clock)

Inbound o Start End

First period of laneclosutre N RV} Eaaaa 24
Second period of lane closure 20 5
Third period of lane closure

QOutbound Start End

First pericd of lane closure R - &
Second period of lane closure 0 -

Third period of lane closure

Page 2




RealCost 2.5 Report

3/13/2012

“Activity 3

Agency Construction Cost ($1000)

Hehab'f"?'_' Mill:and Fill with:SMA'::

$3,461337]

LCCATHIANG(2949 3461,3974)

User Work Zone Costs ($1000)

Work Zone Duration {days)

No of Lanes Open in Each Direction During Work Zone

Activity Service Life (years)

13,22)

Activity Structural Life (years)

Maintenance Frequency (years)

10 0

Agency Maintenance Cost ($1000)

Work Zane Length (miles)

Work Zone Speed Limit (raph)

Work Zone Capacity {vphpl)

Traffic Hourly Distribution

Time of Day of Lane Closures (use whole numbers based on a 24-
hour clock)

fnbound

 First period of lane closure

Start___

I_E_nd

Second period of lane closure

Third period of lane closure

Qutbound

First period of lane closure

Start

End

Second period of lane closure

Third period of lane closure

Activity 4

Rehab=2"Mill'and Fill with-SMA -~

Agency Construction Cost ($1000)

7 53,461:337]

LCCATHIANG(2949,3461 »3974)

User Work Zone Costs ($1000) $486 00
Work Zone Duration {days) 15
No of Lanes Open in Each Direction During Work Zone g
Activity Service Life {(years) : 14 0|
B ) LCCATFRANG(T 13,22)

Activity Structural Life (years)

Maintenance Frequency (years)

Agency Maintenance Cost ($1000)

Work Zone Length (miles)

Work Zone Speed Limit (mph)

Work Zone Capacity (vphpl)

Traffic Hourly Distribution

Week Day 1

Time of Day of Lane Closures {use whole numbers based on a 24-
hour clock)

Inbound

First period of lane closure

Start

End

Second period of lane clogure

Third period of lane closure

Quthound

First period of lane closure

Sta_rt

Second period of lane closure

Third period of lane closure
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RealCost 2.5 Report

3/13/2012

Alternative 2

‘Alternative 5-PCCP.:

Number of Activities

Reconstructlon -SB Only :

Activity 1

Inltlal Construction - 4:.anes:

Agency Construction Cost ($1000)

T$14,96333 ]
LCCATRIANG(11322,14963,186
05)

User Work Zone Costs ($1000}

Work Zone Duration (days) 250:

No of Lanes Open in Each Direction During Work Zone 2.

Activity Service Life (years) o7, ?
LCCATRIANG(16 27,40)

Activity Structural Life (years) i 20 0

Maintenance Frequency (years) =

Agency Maintenance Cost ($1000Q) T

Work Zone Length (miles) B 4;'6_8f

Work Zone Speed Limit (mph) e

Work Zone Capacity (vphpl} ' 1300

Traffic Hourly Distribution 'Week Day 1

Time of Day of Lane Closures (use whole numbers based on a 24-

hour clock) ]

Inbound Start End

First period of lane closure O | § S ST e Hear-Y.

Second period of lane closure

Third period of lane closure

Outbound Start End

First period of lane closure g L4

Second period of lane closure

Third period of lane closure

Activity 2 PCCP -Rehab:at Year 2040 -

Agency Construction Cost ($1000) S BR800

_ LCCATRIANG(342,698,1054)

User Work Zone Costs ($1000) $1 671 00 ]

Work Zone Duration {(days) B 78

No of Lanes Open in Each Direction During Work Zone g

Activity Service Life {years) SRR 27 7
LCCATRIANG(1 6,27,40)

Activity Structural Life (years) :

Maintenance Frequency (years)

100

Agency Maintenance Cost ($1000)

Work Zone Length (miles)

Work Zone Speed Limit {(mph)

Work Zone Capacity (vphpl)

Traffic Hourly Distribution

Week Day 1

Time of Day of Lane Closures (use whole numbers based on a 24-
hour clock}

Inbound

First period of lane closure

Start End

Second period of lane closure

Third period of lane closure

Qutbound

First period of lane closure

Start End _

Second period of lane closure

Third period of lane closure

Page 4



RealCost 2.5 Report

3/13/2012

Deterministic Results

Alternative 1: HMA Reconstruction - Alternative 2: Alternative 5 - PCCP
‘ Alternate 4 Reconstruction - SB Cnly
Total Cost Agency Cost User Cost Agency Cost User Cost
($1000) ($1000) (81000) {$1000)
Undiscounted Sum $18,386.31 $396.00 $15,709.58 $1,671.00
| Present Value $15,034.58 $199.66 $15,271.68 $673.24
EUAC $682.35 $9.06 $693.11 ... $30.55

Agency Gost

Alternative 1: HMA  Alternative 2: Alternative
Reconstruction - 5 - PCCP Reconstruction
Alternate 4 Alternative  ~ SB Only

Page 5



RealCost 2.5 Report

3/13/2012

Probabilistic Results

Alternative 1: HMA Reconstruction -

Alternative 2: Alternative 5 - PCCP |

Present Value ($1000)

Alternative 1: Agency Cost s Alternative 2: Agency Cost

User Cost

1.00
0.90

0.80

0.70
0.80

0.50

0.40

Probability Scale

0.30
0.20

0.10

0.00

1,000
Present Value ($1000)

1,500

wasems Alternative 1: User Cost =sems Alternative 2: User Cost

2,000

Total Cost (Present Alternate 4 Reconstruction - SB Only
Value) Agency Cost User Cost Agency Cost User Cost
- ($1000) ($1000) ($1000) ($1000)
Mean $15,254.64 $231.69 $15,230.62 $656.35
Standard Deviation $1,282.66 $71.20 $1,526.11 $183.48
| Minfmum $11,262.36 $84.74 $11,585.69 $14.75
Maximum $19,046.63 $482.25 $18,871.78 $1,019.42
Agency Cost
1.00
0.90
o 0.80
T 070
g 0.60
% 0.50
a 0.40
e 030
& 20
010
0.00 N
0 5,000 10,004 15,000 20,000 25,000
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User Costs Outputs



Southbound I-25 Pine Creek to Black Squirrel Creek - Probabilistic NPV Comparison

LCCAQuUtput, LCCAQutput: LCCAQuiput;
Alternative 1. Alternative 2: Alternative 2:
User Cost  Agency Cost User Cost

LCCAQutput: Alternati

Statisiics ve 1: Agency Cost

Probability Function

Minimum $11,262.36 $84.74 311,585.69 $14.75
Maximum $19,046.63 $482.25 $18,871.78 $1,019.42
Mean $15,254.64 $231.69 $15,230.62 $656.35
Median $15,230.54 $211.32  $15,219.17 $6890.95
Standard Deviation $1,282.66 $71.20 $1,526.11 $183.48
Percentile (5%) $13,154.21 $142.71 $12745.36 $259.38
Percentile (10%) $13,615.62 $156.34 . $13,077.57 $377.55
Percentile (75%) $16,133.35 $271.57 $16,364.74 $773.44
Percentile (95%) $17,400.09 $374.33 $17,691.26 $902.72

NPV Comparison - HMA to PCCP Reconstruction

4.5% In favor of HMA, use Pavement Type Selection
Committee



CBOT REPORT - Summary Input and Qutput for the Single Lane Closure Strategy

INPUT DATA
Project Name C/S 1-25 North DB - Southbound Reconstruction
Freeway Name i-25
Input Filename
Project Start Date
Project End Date
Design Speed 75 mph
Speed Limit 65 mph
Workzone Speed Limit 45 mph
Grade 2.0%
Work Zone Length 4.70 miles
Total Number of Lanes 4
Number of Open Lanes 3
Number of Temporary Lanes 0
AADT, Directional 90409
Percentage of Single Unit Trucks 4.4 %
Percentage of Combination Trucks 6.5%
Functional Class Urban Interstate (Weekday)
OUTPUT SUMMARY
TYPE OF WORK ADDITIONAL USER COST DURATION
DUE TO WORKZONE
202-Removal of Concrete $224,706.73 4
202-Removal of Concrete (Diamond Grind $1,122,006.60 45
412-Concreie Pavement <= 14.0 inch $135,197.89 5
412-Routing & Sealing PCCP Cracks $188,947.90 5
TOTAL ADDL, USER COST $1,670,859.12 59
TOTAL USER COST FOR NORMAL CONDITION (WITH NO WORKZONE)
FOR A DURATION OF 59 DAYS = $3,193,886.64
Disclaimer:
The values presented in this program are intended fo provide guidelines only.
Engineering judgement must be applied to use these values.
No one but the user can assure that these results are propexly applied.

User Costs — Concrete Rehabilitation — Northbound & Southbound



CDOT REPORT - Summary Input and Output for the Single Lane Closure Strategy

T
i
i

INPUT DATA i
Project Name C/8 1-25 Norih DB - Southbound Reconstruction
Freeway Name I-25
Input Filename
Project Start Date
Project End Date
Design Speed 75 mph
Speed Limit 65 mph
Workzone Speed Limit 45 mph
Grade 2.0%
Work Zone Length 4.70 miles
Total Number of Lanes 4
Number of Open Lanes 3
Number of Temporary Lanes 0
AADT, Directional 62608
Percentage of Single Unit Trucks 4.4 %
Percentage of Combination Trucks 6.5%

Functional Class

Urban Interstate (Weekday)

OUTPUT SUMMARY
TYPE OF WORK ADDITIONAL USER COST DURATION
DUE TO WORKZONE
202-Removal of Asphalt (Planing) $82,200.45
403-Stone Mastic Asphalt $90,862.31 8
TOTAL ADDL. USER COST $173,062.76 15

TOTAL USER COST FOR NORMAL CONDITION (WITH NO WORKZONE)

FOR A DURATION OF 15 DAYS = $561,

806.10

Disclaimer:

The values presented in this program are intended to provide guidelines only.

Engineering judgement must be applied to use these values.

No one but the user can assure that these results are properly applied,

HMA 1% Rehabilitation — Year 2026




CDOT REPORT - Summary Input and Ouiput for the Single Lane Closure Strategy

INPUT DATA |
Project Name C/S 1-25 North DB - Southbound Reconstruction
Freeway Name I-25
Input Filename
Project Start Date
Project End Date
Design Speed 75 mph
Speed Limit 65 mph
Workzone Speed Limit 45 mph
Grade 2.0%
Work Zone Length 4.70 miles
Total Number of Lanes 4
Number of Open Lanes 3
Number of Temporary Lanes 7 0
AADT, Directional 76509
Percentage of Single Unit Trucks 4.4 %
Percentage of Combination Trucks 6.5 %
Functionat Class Urban Interstate (Weekday)
OUTPUT SUMMARY
TYPE OF WORK ADDITIONAL USER COST ; DURATION
DUE TO WORKZONE
202-Removal of Asphalt (Planing) $1 05,529.44
403-Stone Mastic Asphalt $117,399.21
TOTAL ADDL. USER COST $222.928.65 15
TOTAL USER COST FOR NORMAL CONDITION (WITH NO WORKZONE)
FOR A DURATION OF 15 DAYS = $686,847.18
Disclaimer:
The values presented in this program are intended to provide guidelines only.
Engineering judgement must be applied to use these values.
Ne one but the user cap assure that these results are properly applied.

HMA 2" Rehabilitation — Year 2039



CDOT REPORT - Summary Input and Output for the Single Lane Closure Strategy

INPUT DATA |

Project Name

C/S 1-25 North DB - Southbound Reconstruction

Freeway Name

125

Input Filename

Project Starf Date

Project End Date

Design Speed 75 mph
Speed Limit 65 mph
Workzone Speed Limit 45 mph
Grade 2.0%
Work Zone Length 4.70 miles
Total Number of Lanes 4
Number of Open Lanes 3
Number of Temporary Lanes 0
AADT, Directional 90409
Percentage of Single Unit Trucks 4.4 %
Percentage of Combination Trucks 6.5%

Functional Class

Urban interstate {(Weekday)

OQUTPUT SUMMARY
TYPE OF WORK ADDITIONAL USER COST | DURATION
DUE TO WORKZONE
202-Removal of Asphalt (Planing) $183,437.27
403-Stone Mastic Asphalt $302,316.64 8
TOTAL ADDL. USER COST $485,753.92 15

TOTAL USER COST FOR NORMAL CONDITION (WITH NO WORKZONE)

FOR A DURATION OF 15 DAYS = $812,

005.08

Disclaimer:

The values presented in this program are intended to provide guidelines only.

Engineering judgement must be applied to use these valunes.

No one but the user can assure that these results are properly applied.

HMA 3" Rehabilitation — Year 2052




Pavement Section Cost Summaries



Reconstruction of SB I-25 from Pine Creek to Black Squirrel Creek

4 lanes each direction w/10' outside shoulder and 12' inside shoulder

Start of Project
End of Project
Length of Project

Width of Project Pavement :
Total Number of Travel Lanes i

Area of New Pvment

Removal Area

From To

i 14925 End of Concrete at Pine Creek
153.99 Black Squirrel Creek
474 Miles

70 feet
SR aa | Southbound Only
194656 Square Yards

Length (ft) Width Area (SY}

149.25  149.359 5755 112 7162.0
149,359 149.406 248.2 112 3088.2
145.406 150 3136.3 120 418176

150 150.083 438.2 112 5453.7
150.083 150.303 1161.6 94 12132.3
150.303  150.378 396.0 94 4136.0
150.378 150.511 702.2 82 6398.2
150.511  150.992 2539.7 94  26525.5
150.992 151.281 15259 112 189889.2
151.281 151.49 1103.5 88 107900

151.49 151.538 2534 100 2816.0
151.538 151.741 1071.8 88 10480.2
151.741 151.972 1219.7 94 127389
151.972 152 147.8 70 1149.9

152 152.907 4789.0 76 40440.1
152.907 153 491.0 88 4801.3

153 153.15 792.0 88 7744.0

153.15 153.2 264.0 88 2581.3

153.2 153.25 264.0 88 2581.3
153.25 153.9 3432.0 88 335573
127692 Area of HMA Removal
N8 and SB Area divided by 2

Aggregate Base Course

61316.6 Tons

Area of PCCP

@ 140 ibs/cubic foot
% 10% for irregularities = 67448 Tons

194656 Square Yards @ 13" Thick

Area of PCCP in Travel Lanes 133478
Lineal Feet of PCCP Joints 241930
Reconstruction Lane Miles 19
Tons of HMA = 64236.48 Tons X 5% irregularities 67448 Tons
Tons of SMA = 21412.16 Tons x 5% irregularities 22483 Tons

Project Totals

Removal of HMA
HMA

SMA

pCcCP

ABC Class 6
Embankment

127692 Square Yards
67448 Tons
22483 Tons
194656 Square Yards
67448 Tons
137186 Cubic Yards (Length x Width +4' x Depth({2'))



SB HMA Reconstruct:on Alternate (Pine Creek to Black Squirrel Creek}

input: to Realcost

Initial Construction - Z" SMIA, G" HMA over 6" ABC over min. 2" R=60

Deterministic Summary

Quantity Item Unit Cost  Stan Dev, Minimum Average Maximum
127692 Removal of Asphalt 4109008808 0166 § 155,783.65 $ 367,751.58 $  579,718.50
137186 Embankment § 2.5 72434278 5 1,413,017.17 $ 2,101,691.56
67448 ABC Class 6 5 is 752,048.59 3 1007,677.66 $ 1,263,306.73
67448 HMA (Grade SX){100)(PG 64-22) R 7: 46: $  2,941,420.54 §  3,444,584.80 $ 3,947,749.23
22483 SMA $ _-95 00 $ 10 38' $  1,902,491.83 $ 2,135,862.96 $ 2,369,234.09
Total $  6,476,087.39 $ 8,368,804.26 5 10,261,701.12
Y '17 45% CE $  1,130,077.25 5 1,460,372.05 S 1,790,666.85
' s 647,608.74 5 836,889.43 S 1,026,170.11
15 0% TC S 971,413.11 § 1,255,334.14 $ 1,539,255.17
Initial Construction with CE, PE, and TC 37779225 1 864¢ g ST AR AT S A RIT TS
Workzone User Costs %75l il § - 5 -
Total Initial Construction and User Costs & 9,225,186.4%9 S 11,921,489.87 $ 14,617,793.25
Rehabiliation 1, 2 and 3 - 2" SMA Mill and Fill
Quantity Item Unit Cost  Stan Dev. Minimum Average Maximum
194656 Removal of Asphalt Mat (Planing) $ 1510977065 % 167,40416 $  293,93056 §  420,456.96
22483 SMA $°79500:$:1038: § 1,902,491.83 $  2,135862.96 $ 2,369,234.09
Total S  2,069,895.99 § 2,429,793.52 $§ 2,789,691.05
- 17.45% CE $§ 36119685 5  423,99897 $ 48680109
7110.0% PE 3 206,989.60 % 242,979.35 §  278,960.11
-15.0% TC S 310,484.40 % 364 469 03 S 418,453.66
Rehab Total {entered into Realcost} 5 4556684 5 i3, 87 97381450
Workzone User Costsat Year 13 =030 108 173 026 0008 1?3 026, GU S IILTE,02600
Workzone User Costs at Year 26 7. 1.6 1222,629.00. % S $222,929.00. 7% 222,929.00
Workzone User Costsat Year 39 10§ " "485,754.007% ' 485,754.00 1§ '.'-{435 754.00
Total Initial Construction and User Costs &  3,434,320.84 §  3,946,994.87 $ 4,459,668.90
Total Rehab and User Costs Discounted to Year 13 : '0.65__6 S 2,047,76490 S  2,384,079.07 § 2,720,393.23
Total Rehab and User Costs Discounted to Year 26 ©0.4316 § 136881760 § 1500,087.72 § 1,811,357.83
Total Rehaby and User Costs Discounted to Year 39 3-0.2838_ 5 974,660.25 S 1,120,157.14 $§ 1,265,654.03
Discounted &% Salvage to Year 40 C0.2742 {245,957.40) (282,700.20) (319,443.00)
Annual Maintenance
Unit Cost Dis. Rate
19 Lane Miles Discounted to Year 40 $ 1,270.00 02742 % 264,100.67 S 264,100.67 $ 264,100.67

Initial Construction
Rehabilitation #1
Rehabilitation #2
Rehabilitation #3
Salvage Value

Annual Maintenance §
$ 16,997,214.26

$ 11,921,489.87
$  2,384,079.07
$ 1,590,087.72
$ 1,120,157.14
$  (282,700.20}
264,100.67



SB PCCP Reconstruction Alternate (Pine Creek to Black Squirre| Creek)

Green Cel!s reqwre mputs :
Red €ells and Red Values are‘inplit into.Realcost
Initial Construction 13" PCCP over 6" of ABC

Quantity  lem Thickness Unit Cost Stan Dev Minimum Average Maximum
127692  Removal of Asphalt $ S 66 S 155,783.65 § 367,75158 § 579,719.50
137186 Embankment i S 724,342.78 & 1,413,017.17 5 2,101,691.56
67448 ABC Class 6 -5 752,04859 $ 1,007,677.66 5 1,263,306.73
194656  PCCP T ©§  B,705899.20 $ 8,477,268.80 3  10,248,638.40
S 833807423 S 11,265,715.21 5§ 14,193,356.20
17 45% CE $ 1,454,893.95 § 1,965,867.30 3 2,476,740.66
10 0% PE S 833,80742 $§ 1,126,571.52 $ 1,419,335.62
_15_.0_% TC $ 1,250,711.13 & 1,689,857.28 $ 2,1259,003.43
Initial Construction Total {input into Realcost) |5 'i',_S-?’::I?_{ESEE“}'!%:-'_:'-'_$"'3_-:-?1'5,:8%%58,{511_}_3'-2: ORI AN
Waorkzone User Costs 5000 R 5 -
Total Initial Construction and User Costs § 11,877, 586 74 $ 16,048,011.32 5  20,218,435.90
Rehabilitation #1 1/2% Slab Replacement in the Travel Lanes, Full Width Diamond Grinding, and Joint Resealing
Quanitty  Item Thickness {in) Unit Cost  Stan Dev. Minimum Average Maximum
667 Removal of PCCP 2294 10.18 & 8,515.92 § 15,309.97 $ 22,104.02
667 Fast Track PCCP 13 7.42 371 s 32,18332 $ 64,376.63 § 96,564.95
194656 Diamond Grinding ’ 5.88 3.3 5 502,212.48 $ 1,144,577.28 S 1,786,942.08
241930 Saw & Seal Joints 1.74 065 & 263,703.26 $ 420,957.50 S 578,211.74
Total $ 806,619.98 S  1,64522139 S 2,483,822.80
667 SYx 13 in=241CY 17.45% CE S 140,755.19 S 287,091.13 5 433,427.08
Assume 27 CY/night = 9 nights 10.0% PE § 80,662.00 $ 164,522.14 § 248,382.28
15.0% TC 5 120,993.00 5 246,783.21 S 372,573.42
Rehab Total (input into Realcost) 5% - 347,410118 $ 69839648 ' § 105838278
Workzone User Costs S '~ 1,670,855.00° §  LE70,853.00 § 1,670,859.00
Total Rehabilitation and User Costs $  2,013,269.18 $§  2,369,255.48 § 2,725,241.78
Total Rehabilitation and User Costs Discounted to Year 27 - 0.4184 S 842,351.83 § 991,296.49 § 1,140,241.16
Annual Maintenance
Unit Cost  Dis. Rate
19 Lane Mifes Discounted to Year 40 $ 499.00 - 0.2742 § 103,768.69 $ 103,768.69 § 103,768.69

Deterministic Summary

Initial Construction S 16,048,011.32

Rehabilitation #1, S 991,296.49
Annual Maintenance 5 103,768.69
Total 5 17,143,076.50



Unit Costs and Standard Deviations



PCCP cost per square yard-inch

@]arch for tems/ Bid Cost Between Selected Date

"'"“"“”"]_'"" rm

 mmiddpy

SubmitQ Reset ‘ |

AUG 1t | C16376 jUS 40/287
iiect is done by CDOT Maintenance unit

LAWSON 41261050 10.5 09099 315 2.00] 2195519 12
335 Average

070 Standard Deviation

Cntret UInft Total Work ;3
i Cost Cost Type []
[
1
o
Costy n
i Bid Date location Unit  |[Awarded To kem Thickness (in) | Quantity Sq ydnch *
5| APRD3 £15069 South of £ CASTLE ROCK 41201100 11 333671 30.611 5 2.78] 10213669 12 2
6 APR10 C15555 ||-25, E EDWARD 41201200 12 52805 391 5 3.25] 2059395 12 1
5] APRI1O 15535 [1-25 E EDWARD 43201250 12.5 31234 43l S 3.44] 3493062 12 1
11 APR17 C16046 [i70 E LAWRENCE 412-01050 10.5 77862 20.77] S 3.88| 3174434 12 1
14; APR17 £16046 170 E LAWRENCE 412-01125 11.25 53818 45.21] § 4221 2433112 12 1
15| JUNODS €15504 [Doubletre E LAWSON 41201025 1025 123448 29| § 3.80| 4814472 12 5
31| APR30 C16819 |US A0/287 E CASTIE ROCK 412-01075 10.75 212084 37.36] S 2.55] 5802618 iz 1
33] JuL23 14976 {US 85 E LAWSON 412-01025 N 10.25 44335 33| s 322] 1463055 12 1
37| SEPO3 C17024 [US 287 E LAWSON 412-03100 11 155996 319 5 2.90] 4976272 12 2
41| DEC30 C17170 |ALAMEDA E JALISCO 41201300 13 29723 50| S 3.85 1486150 3 5]
43] APR 15 Ci6657 |PARKER E HAMOMN _ 41201000 10 31257 347§ 3.47] 1084618 13 &
44; APRIS C16417 {i-225: E EINTERSTATE 412-01300 13 115325 2683 S 2.06] 3094170 12 6
28] MAYO6 | C16262 [HUGO- E CASTIE ROCK 41204075 1075 230312 28| S 2.60| 6448736 12 1
50 OCTO7 C17813 |I-70 E LAWSON 412 01100 11 29151 571 % 5.18| 1661607 1 3
53] DECO2 C16275 |SH 86- E CASTIE ROCK 41201000 10 35993 269] S 2.69] 9682117 1 1
54] DEC16 €17583 |FEDERAL:- E SCOTT 412-01000 10 30710 a1.25{ S 4.43]| 1366788, 12 6
59| JAN20 | €17783 |l E HAMON A12-01300 13 42460 456/ S 3.51] 1936176 6
601 MAR31 | C17667 |US 40/287 E CASTLE ROCK. 41201075 10.75 94493 3225 5 300 3047399 12 1
6_3| HUN16 C18070 |76 E SEMA 41201350 135 . 27523 49| § 2.63| 1348627 3 )
66 E S 3
S
M

KN TO HOME PAGE

tnstruction for Exporting above Table to Excel:

1} Go to Edit pull down menu in the browser, pick "Select All"

2} Choose Copy from Edit

3} Open Excel worksheet

4} Clickin cell A1

5} Select paste from Edit pult down menu in Fxcel

6] Seled Format from pull down menu, then Row, then Height, and enter 13 in Row height box




ABC Class 6 (Ton)

[&hrch for items/ Bid Cost Between Selected Date

B T Ra T o R
S l 304-0600C

e 20T,

- "_ ] 01/01/08

_— 6/30/2000

l 12/31/2(

Submit Q Reset I

Chtret Unit Total Work R

13} Cost Cost Type e

g

i

o

n

# Bid Date Location Unit  jAwardedT Hem | Quantity *
3| JAN1S C€15915 |POWERS/ E [HAMON 304- 39497 13.6| 537159.2 3 2
12) MAY28 | €17187 |SHS2 E TEZAK 304- 30362 13.32} 4044218 12 3
13| fUN11 | C17174 [SH13 E ELAM 304- 39717 16] 635472 12 3
24 DEC30 | C27170 |ALAMEDA £ JALISCO 304- 24845 10| 248450 3 6
36| JAN 28 C17282 |CR E FCGUR 304- 16741 15.24| 255132.8 13 5
45| APR15 | C16657 |PARKER E HAMON 304- 25335 16| 405360 13 6
51| MAY27 | €17318 |I-70B E LAWSON 304- 14958 8| 119664 11 3
61) SEP09 | C17635 {US 160 E SEMA 304- 47571 19| 903849 12 5
73] JANZ0 | €17783- |I- E HAMON 304- 43336 14| 606704 6
B4 JUNO2 | CiB142 |SH1C E HABITAT 304- 12234 19 233396 12 2
87] JUNO9 C17358 |SH131 E CONNELL 304- 18327 23| 421521 4 3
89) JUNQO9 | C13034 |US550AT E OLDCASTL|  304- 16278 i6.04! 261099.1 5
93] IUN16 | C16679 |SH93:SH E APC 304- 15220 11.83| 1800526 1 6
94 JUN23 | C16639 |SH392& I E EDWARD 304- 19919 12.19] 2428126 12 4
103| SEPQB8 C18163 |SHI3- E OLDCASTL]  304- 19232 16.95] 325982.4 3

iject is done by CDOT Maintenance unit
N TO HOME PAGE

Instruction for Exporting above Table to Excel:

1) Goto Edit pull down menu in the browser, pick "Setect AH"
2) Choose Copy from Edit

3) Open Excel worksheet

4} Click in cell A1

5) Select paste from Edit pull down menu in Excel

S 14.94 Average
3.79 Standard Deviation

5

6) Select Format from puil down menu, then Row, then Height, and enter 13 in Row height box




Embankment Special (CY)
f&larch for items/ Bid Cost Between Selected Date
N S
F—— ] 203-00063 AND l 03-00062
o 00 gog. 20900062
;! < AND I 12/31/2¢

SubmitQ Reset {

Cnirct Unit Total Work R
iD Cost Cost Type e
g
i
a
n
# Bid Date Location Unit |Awarded To Item Quantity ¥
1] JANIS €15915 |POWERS/ E HAMON 203-00062 76651 905 6393691.6 3 2
5! SEPO3 C17024 |US 287 E LAWSON 203-00062 29166 65 189579 12 2
B MAR18 | C17679- |US85/C- E EDWARD 203-00062 15132 10.6| 160399.2 12 6
9] MARIE | C17669 [BRIDGE E WALSENBURG 203-00062 7031 7 49217 11 2
11| SEP 30 C17353 |SH115 E R.E. MONKS 203-00062 9000 3.85 34650 12 2
12| SEP 30 C17353 |SH1i5 E R.E. MONKS 203-00062 33540 12 402480 12 2
14| OCI 21 €15697 |SH 71 E CONNELE 203-00062 8435 18.3] 154360.5 i2 4
15| JAN27 C18131 [SH 89 E SEMA 20300062 6300 pit] 63000 2
16| MAR 24 | Ci6212 [I- E LAWRENCE 203-00062 12095 1041 125509 3 6
17] JUN23 €16639 |SH392 & 14 E EDWARD 203-00062 65630 5.59| 366871.7 12 4
19| SEP 15 €15494 |SHi45 E AMERICAN CIVIL 20300062 11700 20 234000 17 5
iiect is done by CDOT Maintenance unit § 1030 Average
$ 5.02 Standard Deviation
N TC HOME PAGE
Instruction for Exporting above Table to Excel:
1) Goto Edit pull down menu in the browser, pick “Select A"

2) Choose Copy from Edit

3) Open Excet worksheet

4) Click in cell Al

5} Select paste from Edit pull down menu in Excel

6} Select Format from pull down menu, then Row, then Height, and enter 13 in Row height box



Sawing Asphahlt {10-inch)

f&%arch for Rems/ Bid Cost Between Selected Date

e | 2020503 Awe r“—
j—mf '“..l I 01/01/0¢ [_/‘17{(

6[30]2000

SubmitQ Reset !

Cntrct Unit Total Work R

ID Cost Cost Type e

4

i

o

n

# Bid Date Location Unit |Awarded T Hem Quantity *
1] JAN31 | Cle420 [SH50- E KIEWIT 202- 8296 3 24888 5 2
3] WLO2 C17072 |USSOE. E KIEWIT 202- 8862 2 17724 5 2
4| AUG 27 | C14089- |SAUNDER E TRICON 2, 202- a8 2.63 231.44 3 2
S| FEB18 C17665 [US508 E ROCKY 202- 5881 1.43| B8409.83 1 2
6 OCTO7? | C17046 |USS0 - E TONY ). 202- 1790 16 2864 5 2
7| NOVO4 | C17809 |USSOSH E TONY ). 202- 236 2 472 5 2
9] MAR17 | C7766 [I-70 WEST E AMERICA 202- 43500 2 87000 1 3
10) JUNOZ | €18142 (SH10 E HABITAT 202- 66 169 11154 12 2

iject is done by CDOT Maintenance unit
N TO HCME PAGE

Instruction for Exporting above Table to Excef:

1) GotoEdit pull down menu in the browser, pick "Select All"
2} Choose Copy from Edit

3) Open Excel worksheet

4) Click in cell A1

5) Select paste from Edit pull down menu in £xcel

S 2.04 Average
0.53 Standard Deviation

5

6} Select Format from pull down menu, then Row, then Height, and enter 13 in Row height box




{Flarch for Hems/ Bid Cost Between Sefected Date

RS i

e ; 20200200 6;.;- | 20200240

jioictan IFTYTYT
Lmdgly T N

SubmitQ Reset

AND ] eI T

Removal of Asphalt Mat (Planing}

Removal of HMA [Planing)

Ontrct Onit Total Work [3
1] Cost Cost Type e
[
i
L]
n
# Bid Date Location Unit  |Awarded 1 item Guantity *
4l JANDJS T ci6522 fus3aa- £ AGGREGA | 202- 214815 1.57] 337258.6 1 4
7] FEB12 | CiGlel |SHOSARIZ E LAFARGE 202- 78767 0.8] 63013.6) 1 [3
8| FEB26 | C16214 |SHe6 E LAWSON 202 238534/ 085} 202753.9 4 4
10| FEB26 | C1659G |HIGHWAY E ROCKY 202- 278172 1.26] 341676.7 1 2
11| FEB26 | C16705 [SH40: E ASPHALT 202 79006/ 15| 118509 1 6
12[ MAR19 | C16830 [1-25 E SCHMIDT | 202 14036] 2.26| 7694396 1 2
3] APROZ | Ci6869 |i-70 E ASPHALT 202 399008 158| 630574.8] 20 1
4| APROZ | C17250 [COLFAXKI E [ASPHALT 202- 106387 1.1] 117025.7 1 6
S|_APRD2 | C17252 |[sHBS:FED E AGGREGA | 202- 26559 0.95] 25231.05 1 6
16f APRO2 | C17255 (125 E BRANMAN| 202 123852 1.00] 134598.7 1 6
17| APR16 | C17251 |SH 177, E IAFARGE 202- 69723 1.39] 96214.97 6
24| APR3O | C16963 |QUINCY: E BRANNAN| 202 30071 1.09] 32777.39 1 3
25| APR30 | C16068 JSH9- E ZAKDIRT, | 202 52073 1.85] 98000.05] 12 1
26] MAY 14 | C17256 [C- E CASTLE 202 62011 2.48| 153787.3 i 6
40| WIN18 | C16891 [I-70 £ LAFARGE 202- 271501 1.5] 4072515 i 3
42[ JULO2 | C17072 |USSOE, E KIEWIT 2020 26138 2} 52276 5 2
44| jutoe | c16967 [Usso E ROCKY 202- 317158 091} 2886138 5 2
46] JUL22 | C34976 |Us-85 E LAWSON 202- 62104 2| 124208] 12 1
49] JulL 30 | C17467 {sH119 E PREMIER, 202- 33634 1.3 437247 3 4
50f JuL30 | C16944 [REGIONS E FOUR 202 55294 09| s97646] 1 5
56| SEPO3 | C17024 [US 287 E TAWSON 202- 26954 16] 431764] 12 2
s9| DFCO03 | €15827 [1-70& E ASPHALT 202 249622 0,88 219667.4] 13 6
60| DECO3 | C17452 [1-70 E ELAM 202- 141761 1.5] 2126415 1 3
66| FEBO4 [ C1731G_[I-70 WEST E ASPHALT 202- 167069 1.4] 233896.5 1 1
67] FEBO4 | C17391 1125- E LAFARGE 202- 447932 1.37] 613666.8] 1 2
68| FEB18 | C17665 [USS0B E ROCKY 202 234907 1.45] 3406357 1 2
70| FEB25 | Ci7617A [SH 14 E LAFARGE 202- 161348 1.2] 1936176 5 3
71| MARO4 | Ci7615 [S5H2: E LAFARGE 202- 101508 0.87] 8831196 [
72; MARO4 | C17357 [US 160 3 APC 202- 26716 2.45] 654543 1 5
76] MARZ5 | €15653 [SH 157A, E BRANNAN| 202 116003 1.35] 156604.1 1 4
77| APRO1 | C17168 [SH2:ALAM E LAFARGE 202 146127 128 187042 6 1 6
78] APRO1 [ C17221 [SH21 E SCHMIDT | 202 111867 1.72] 1924112 4 2
80] APRDS | C17263 [BAREY- E LAFARGE 202 226864 1.3] 294923 7] 1 1
84| APR29 | C17746 |I25 E LAFARGE 202- 513564 0.85] 426529 4] S 2
89 MAY27 | C17318 [1-708 E LAWSON 202 31982 381 121531.6] 11 3
92| JuN10 | Cirroa |1 E [AMERICA | 202 80208 1.5 120312 5 6
93| JUN17 | €17600 Y10 R4 E DIAMOND| 202 20480 203 415744 21 4
94] JUN17 | C17163 |SH128; E APC 202. 50161, 1 50161 1 6
98] JuLo1 | Ci7264 [TURKEY E BRANNAN] 202 70165 2.25| 157871.3 1 1
100[ AUG 26 | C17730R |MTCE RS E OIDCASTL|  202- 107848 12] 1294176 1 5
102| SFPO? | €17826 [SH11S E ROCKY 202- 352756 0.89] 313988.4 1 2
103] SeP09 | Ca7847 (170 £ ASPHALT 202 147343 0.9} 132608.7 1 1
08] OCT07 | C17813 [1-70 E LAWSON 202 31161 4] 124644 1 E]
15| NOvi8 | c17823 [USS01AS E 202- 224181 1] 224181 1 2
120] DEC23 [ ci7eas 125 E APC 202- 796709] 0.97] 772807.7 2
123] N33 | C17768 [SH7:.US E ASPHAIT 202- 28645 1.4]  agop3 1 6
129] MARO3 | C17824 |ussD E ROCKY 202- 1341388 1.21] 162367.5 2
132 MAR17 | C17766 [I-70WEST E AMERICA | Z02- 259224 1.5] 388836 1 3
133} MARZ4 | C16212 {i- E LJAWRENCT 202 67510 1.72| 1161172 3 6
137 APRO7 | C#7071 [SH 121 E CASTIE 202 171990 1.55] 1890845 20 6
138] APRO7 [ €17619 |US36 E ASPHALT 202- 200805 0.8] 160644 1 4
141] APRZ1 | C17902 |SH E AGGREGA | 202 S0656 17| 861152 ] 1
143| APR28 | C17537 170 E LAWRENC [ 202- 16430 218] 358174 3 G
1a4] maY 12 | C17637 |SH172 £ ELAM 202- 33957 2.2 747054 1 5
46| MAY 12 | C17700_|COIFAXS 3 LAFARGE 202- 65446 1] 65448 6
47[ MAY 12 | C17884 |SH 287: E BRANNANT 202 176492 1.9] 335334 8 6
43! MmAY 12 [ C17864 170 E LAFARGE 202 65938| 16| 1055008 [
149’ MAY 19 | C18148 |BELIEVIE E AGGREGA | 202- 45065 1.25] 56331.25 1 3
150] MAY 26 | C17315 |SHO1 E ELAM 202- 273802 1.2] 3285624 1 1
155] IUN16 | €18070 lije: E SEMA 202- 30673 09] 27605.7 3 6
156] JUN16 | C16679 |SHO3: SH E APC 202 244708 1.03] 252049.2 1 6
162] 14 | C17495 fsH52 E BRANNAN] 202~ 136570 1.66] 276706.2 1 4
163] JUL21 | C18262 |SH 83 E AGGREGA| 202- 105232] 2.9] 305462.8) 1 1
iect is done by CDOT Maintesance unit 145961 5§ 151 Average

NTO HOME PAGE

Instruction for Exporting above Table to Excel:

1} Gao to Edit pull down menu In the browser, pick “Select A"
2} Choose Copy from Edit
3} Open Excel worksheet

&) Chick in cell A1

5} Seledt paste from Edit put down menu in Excel
6} Select Format from pull down menu, then Row, then Height, and enter 13 in Row height box

5

0.65 Standard Deviation



Grinding and Texturing PCCP

i@harch for Bkems/ Bid Cost Between Selected Data

:ﬁ‘::j: * ] 0z-0017C M :;.. I 202-00170 00170
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m:?fl_ | 01/01/05 | 12/3 1/2{

mmfddfy o 61'30[2000

SubmitQ Reset I

Cntrct Unit Total Wark R

iD Cost Cost Type e

g

i

o

n

# Bid Date |Location Unit [AwardedT Item Quantity *
1{ MAY12 | C15028R [Riffe-Siit E AMERICA 202- 328797 3.27} 1075166 21 3
7] AUG21 Ci6728 |PORT OF E AZTEC 202- 1602 11.03] 17670.06 17 1]
8 jULOS 17304 I-70EXIT E 5COTT 202- 1167 7 50169 1 3
12) IAN13 C17843 }i-25 E AGGREGA 202- 5040 5.1 25704 12 4
14| JUL21 | C18257A |Us287 E TLM 202- 31300 3 93900 12 2

Hect is done by CDOT Malntenance unit

N TO HOME PAGE

Instruction for Exporting above Table to Excel:

1} Go to Edit pull down menu in the browser, pick "Setect All"
2] Choose Copy from Edit

3) Open Excel worksheet

4} Click in cefl Al

5) Select paste from Edit pull down menu in Excel

S 5.88 Average
$  3.30 Standard Deviation

6) Select Format from puil down menu, then Row, then Height, and enter 13 in Row height box




Removal of PCCP

[%} search for ttems / Bid Cost Between Selected Date

‘“w‘rﬁ:ﬁr—m e 25300220

| DY LETURE LD 699- — B
P o1/01/1C AND 12/31/2c
vy ... LBB0R000 .
Submit Q Reset
) Cnfrct Unit Total Worl R
1o Cost Cost Type e
&
i
Q
n
# Bid Date Location Unit [AwardedT Item Quantity *
1] _iAN14 2010 Ci7303 [I-70 E AMERICA 202- 387 9 3483 5 3
2| JAN 282010 €17489 |SH 82 E VILLALOB 202- 985 17.2 16942 1 3
3| JAN28 2010 C17489 |SH 82 E VILEALOB 202- 282 18.85 5315.7 1 3
6] MAR 252010 C17377 |[MTCER4 E COLORAD 202- 3750 24.35{ -91312.5 22 4 .
7] APRO1 2010 C17168 |SH2:ALAM E LAFARGE 202- 563 14.85| 8360.55 1 6 \
10| MAY 06 2010 C17015 {SH 287 AT [3 MOUNTAI 202- 1277 99 12642.2 5 4
12] JUN17 2010 C17600 [FY10 R4 E DIAMOND 202- 1140 29 33060 21 4 i
13| AUG 192010 C17949 [I-76 SLAB E TLM 202- 1579, 35 55265 1 4
16! OCTO7 2010 €18072 [PORTOF E STURGEQ 202- 127 25.5 32385 6 4)
18] DEC 162010 C17583 |FEDERAL: E SCOTT 202- 1304 9.7] 126488 12 3]
22| MAR 17 2011 C18101 |R4 FY111- E CHATQ'S 202- 3950 24 948007 22 4
26 JUN162011 C17682R 125 NOF E COLORAD 202- 433 33 14239 2 - |
29( JUN3Z302011 C18284 |76 E APC 202- 2000 28.84 57680 1 4
30| JUN302011 C18372 [R4FY121- E LM 202- 2344 42 98448 22 4
sject is done by CDOT Maintenance unit S 22.94 Average

$ 10.18 Standard Deviation
N TO HOME PAGE

instruction for Exporting above Table to Excel:

1} Go to Edit pull down menu in the browser, pick "Select All®
2} Choose Copy from Edit

3) Open Excel worksheet

4} Clickin cefl A1 !
S} select paste from Edit pull down menu in Excel .
6) Select Format from pull down menu, then Row, then Height, and enter 13 in Row height box




Sawing and Sealing PCCP Joints

f&%rch for ltems/ Bid Cost Between Selected Date

“s-ﬁiu'h‘sm i ,—41_21—' = AND m—
f "B

699~
01/01,/05 AND 12/31/25
e 6!30!2000'

SubmitQ Reset !

Cntrct Unit Total Work R

ID Cost Cost Type e

g

i

o

n

# Bid Date Location Unit |AwardedT Hem Quantity *

1] JAN2Z20 C15075 [Cortez & E NEW 412- 251668 1.19] 299484.9 22 5

2| JUNO2 15271 |FY0G E {NEW 412- 174497 1.5] 2617455 21 2

3| AUG18 { C14683R [FT. E ICONCRET 412- 1000 3.75 3750 17 4

4| MAR 30 C15584 |FY06 E NEW 412- 300767 1.5] 451150.5 1 2

6] MAY31 | C15910 |Preventiv E NEW 412- 330000 15! 495000 4 6

7| _APR17 | C15951 [I-70 E QUALITY 412- 116000 175| 203000 4 <]

81 JAN29 C16522 jUS34- E AGGREGA 412- 76344 1.7| 129784.8 1 4

9 APRO2 C17246 {-70: E NEW 412- 200000 1.55 310000 12 6

10| MAY 14 | £17256 [C- E CASTLE 412- 215527 1.64| 353464.3 1 [3

11/ APR 15 C17533 |SH E ZAK DIRT, 432- 265000 1.4 371000 6 G

12| SEP 09 C17437 |SH 83: E {HAMON 412- 60000 1.6 96000 1 ]

13| JUL 21 CI18257A |US 287 E ITLM 412- 29469 1.75] 51570.7% 12 2
iject is done by CBOT Maintenance unit S 1.74 Average

S 0.65 Standard Deviation
NTO HOME PAGE

Instruction for Exporting above Table to Excef:

1) Goto Edit pull down menu in the browser, pick "Select All"

2) Choose Copy from Edit

3} Open Excel worksheet

4) Click in cell Al

5) Select paste from Edit pull down menu in Fxcel

6} Select Format from pull down menu, then Row, then Height, and enter 13 in Row height box




Fast Track PCCP

[&%5rch for Items/ Bid Cost Between Selected Date

- o
T meaeen 412%‘102( 412-01420

nﬂl'.'“,.f.'.".‘_! 01/0171¢ i By |

mmfddfy

Submit Q Reset !

Cntrct Unit Total ark R

iD Cost Cost Type e

g

[

Costf ]

Sgyd-in n

it Bid Date Location Unit  [Awarded 1 Item Thickness Quantity *

1] APRO1 | CIi7168 |SH2-ALA E LAFARGE 412-01129 11 170 g921f S 8.37 15657, 1 ]

2t APR 2¢ C16417 [1-225: E INTERSTA | 412-01020 10 1000 3284 S 3.28 32840 12 6

6] OCT 07 C18072 [PORT OF E STURGEC 412-01220 12 547 105{ & 8.75 57435 6 1]

8| DEC16 | €C17583 |[FEDERAL: E SCaTtT 412-01020 10 2337 75] S 750 213775 12 -]

1) JAN £17768 |SH 7:US E ASPHALT 412-01120 11 90 52{ 3 4,73 4680 1 &

16| JUN 16679 |SHI3: SH E APC 413-01120 11 £08 158861 S 14.44| 54814.88) b3 )

17| JUN 1 C18070 |E76: E SEMA 412-01352 13.5 3058 E_Ei S 4.89] 201828 3 &

ject is done by CBOT Maintenance unit B 7.42 Average

$ 3.71 Standard Deviation

N TO HOME PAGE

Instruction for Exporting above Table to Excel:

1} Go to Edit pull down menu in the browser, pick "Sefect All"
2} Choose Copy from Edit

2} Open Excel worksheet

4} Cickincelt A1

5} Select paste from Edit pull down menu in Excel




Remaval of Asphalt Mat

iZlarch for items/ Bid Cost Between Selected Date

w:::f:' m& “anp 202-00220 00220
: | 01/01/08 AND | 12/31/2c

... 830/2000 "
SubmitQ Reset
) Cntrct Unit Total Work R
D Cost Cost Type e
B
i
1]
n
# Bid Date Location Unit |Awarded1 ttem Quantity *
17| APR10 C15555 }i-25, E {EDWARD 202- 94143 2.5 2353575 12 1
19f APR17 Ci6046 [170 E LAWRENC 202- 37723 3.3] 1244859 12 1
26( JUN 05 C15504 [Doubletre E LAWSON 202- 107776 2.5 269440 12 5
31) JUN26 C13808 |US34 E CASTLE 202- 134716 2.3] 309846.8 11 4
35] JUL31 £15049 [US 285: E SCOTT 202~ 19002 2.75] 52255.5 ip 1
47| JAN15 C15915 |POWERS/ E HAMOQN 202- 14506 3.32| 48159.92 3 2
60| APR 23 €16170 |I-25: E HAMON 202- 16006 535} 85632.1 o] 6
61| APR 23 C17249 |I-76 AND E CASTLE 202- 30539 1.05| 32065.95 5 [
71 MAY 28 C17187 [SH92 E TEZAK 202- 25112 1.71) 42941.52 12 3
85| JUL16 C17265 |US 285: E _{HUDICK 202- 15521 0.871 13503.27 11 1
86] 1UL23 €14976 |US-85 E LAWSON 202- 35570 19 67583 12 1
90 AUG13 C16493 jUS40 E SCOTT 202- 38235 1.75| 66911.25 12 3
95| DECO3 C15827 |I-70& E ASPHALT 202- 26625 2.31] 61503.75 13 &
98i DEC30 C17170 |ALAMEDA E JALISCO 202- 37040 4.2 155568 3 6
99| JAN14 C17303 |I-70 E AMERICA 202- 23079 2 46158 5 3
100 JAN 28 €17489 jSH 82 E VILLALOB 202- 15203 3.35] 50930.05 1 3
115/ APR15 C16657 |PARKER E HAMON 202- 34459 3.08] 106133.7 13 6
119( APR 29 Cle417 |1-225: E INTERSTA 202~ 64621 2.64| 170599.4 12 [
123] MAY 27 | Ci7318 ]i-70B E LAWSON 202- 31982 3.8 1215316 11 3
140 SEP 30 €17353 [SH115 E R.E. 202- 25905 0.65| 16838.25 12 2
148)| NOV 18 | C17672R |5H-24 £ AMERICA 202- 23000 0.8 18400 11 3
152| DEC it C17583 |FEDERAL: E SCOTT 202- 31303 7 219121 i2 6
158! JAN 20 C17783- |I- E HAMON 202- 63922 [3] 383532 [
180 JUN 16 C16679 |SH93:SH E APC 202- 27672 1.58| 43721.76 1 6
181 JUN 16 C18070 |I-76: E SEMA 202- 29388 2.6] 76408.8 3 6
182} JUN 16 C17658 |GEORGET E CONCRET 202- 3898 6.5 25337 12 1
1831 JUN 23 €16639 [SH 392 & | E EDWARD 202- 27994 305! 85381.7 12 4
194 AUG11 C16376 |US 40/287 E LAWSON 202- 34565 1.75| 60488.75 12 1
jject is done by CDOT Maintenance unit 38197 5 2.88 Average
$ 1.66 Standard Deviation

N TO HOME PAGE

Instruction for Exporting above Table to Excel:

1} Go toEdit pull down menu in the browser, pick "Select All"
2) Choose Copy from Edit

3) Open Excel worksheet

4)  Click in cell A1

5) Select paste from Edit pull down menu in Excel

6} Select Format from pull down menu, then Row, then Height, and enter 13 in Row height box
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Preliminary Soil Survey
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COLORADO DEPARTMENT OF TRANSPORTATION Field sheat No. o Da*f?

FIELD REPORT FOR SAMPLE IDENTIFICATION|___ 118-@33 I}m z é/ 20/0
|OR MATERIALS DOCUMENTATION B S
_ Metric units Q yes _ B/ no Project code (SA#}  |Function Reglon Par.

/6765 | Zo2o z |P

Sample submitted: S . ' Field orﬁcephonan oF -
(ie.:Soi;,ABG,Hydmtadima,HMA. %! - 5'_—? l &5 FFF
concrats cores, taoi, olc. . SO 7 Field &ffice FAX nymbe

219 A

em Class Grading - Spee’fal provisions
207% _ cable: 2
- applicable: ves no
“{ Previously used on Project No.: - Previous CDOT Form #157 F/3 No.{s): O cpOT Form #5833 (sack)
Q) oot Fom #634 (can)

® Sample Identification: Quantity & Unit of material submitted, describe tests required, precise location sémple removed from (stationing), elc.
® Materials Documentation: Field inspected (describe appearance, waight/dimensions, model/serial number), COC &for CTR provided, etc.

S{ﬁ/ﬂ/fﬂ,q/é (COUR.. @)5»9&&2 OF SoIL Sfoj Ao

,,,,,A,g,,ﬁsq;s,.‘wmm“..________...._.‘_..w_u.“_”..mgA,g,,,,,,V,,ﬂW”,_..M.,....__..._______...-...--__-;MMMM_ i
i CUMSSLELCAADOAL
TR —— &ef-' Vﬁ'(_ e m.ﬂ.___FEB..___i.__}!_mm,f ——e ]

e ROIO-00/3- 00/

APL/QML Acceplance: APL Ref. No. 1 product name: Date checked:

APL/QML Acceptance: APL Ref. No. Product name; Date checked:

Preliminary Construction  Maintenance  Emergency | Dateneeded
g . a_

Contractor Supplier

Sampled from -Pit name ar awner

focony " JCO ADWAY

CQuantity repres7|te Previous quantity Total quantity to date

LAnE Ml e |
Sample submitted: Shipped to: Via Date
Yes [d No &Gentra! lab O Region lab CPoT” Z I?A’ 7

Samplad or inspected by (Name) (This) Lab phone number

,iﬂ& Ut Ll FES ZI~-ITY -S> 29
Supervisor {Pre./feeMatls. Engr/Maint. Supt) Title Address

ocd ELI1E
| Ectinep CAMIOLA | F¥ // /ﬁp(éﬂ_o. Co Bioo/

Distributlon:  Whits copy - Statf Maferigls Branch " CDOT Form #157 9107

(submit white copy only if sample or information is directed to Staff Matarials)
Canary copy - Region Materials Engineer
Plnk copy - Pesident Enginser Previcus editions may be used until supplles are exhaustsed



BOMP0  S5%# W02 1000

se0auibu] yuepisen]
leauiBu] siepelely ucifey(]
[B2IUY28108) pUe S|ELjEN[ ]

GZ6EE (0)a-t-v qg ohejuis - ws uel| 09 W9€-.92
£88ZE 0)a-1-v gl ¢1.epug - eseq fenueio]  gg T2
YWHf Vo W0

(340D} 1d aN §'eSL W

GLBEE (o)a-1-v gg olleung - WS uel] Og W98 VT
£08ee {0ja-1-v g1 0l Jgjlwig - eseg Jejnuels  gg WSb2-.5F1
YWH| v§ JSFL-0

(439nv) 1d N §'Z51 W

G/BEE (0a-1-v g 0} JejuiS - WS UBL|  OF WOEEZ
£882¢ (O] g} 0} Jejiulg - aseg Jejnueln|  gf (€251
YIAH vt WG1-0
(Gu00) 1d 8N & 151 WA

gi6e% €0 - 1-v g £ ch [ oe | 2 | €6 | 66 | 00l ¢ TIdWVS - es1e0] q) sullf - ue] - pues Aus|  gg W9E° 12
GIBSE (0)g-1-v Ol oLie|wIs - DS/AS|  vE Wz-0
HaTHS 3QISNI BN [ST W

YT Z0 {cie-v dN 6l €8 | €5 [ €6 | 88 | 0Ol 02 FdINVS - pauiess suld - pues A5 uEl| oz W9E-.5 12
£09Z¢ {0)a-i-¢ gl o} lejwis - aseguenuRlg| gz ENE2FA
YWH| ve W2h 0

(¥3DNv) 7d GN 5051 WIN

G/BEE P 0)a-1-v dN AN Ll v 18 26 | 00l 01 F1dWVS - Ael of umoig pues Aakeln/Ais| o1 W2
£982¢ o (0)a-1-v dN g oL [ 8¢ [ s¢ [To | ¥& | ook g1 I1dWYS - umolg ysippay esed Jeinueis| gy WEGeL
(.5°0-.5'7 WOl peddiis) YWH| w1 SGEL0

(3502) 1d 8N &'6FE WIN

o [ason| PG oroa] anon (o Lo Low | ek o | o5 1 Tow noAmosag 1shL NorLv1S
NOLLYOIJISSYTO ¥ UCHI38 9T dD Jad 3Lv40S

§8291} (#vs) apoo yoaloiy

G651 JdW 01 §'6%) JN G2-I Ualed0f 108foid
851-0024 V1S "ON 100l04d]

0L/ZOE0 © 868 LGZEB1
BIEQ]  'ON pOGH Lo "ON /G 1# W0

"Hodal sy} jo lonsod ss2|0 Enoisy Aq ABAINg, pejoU Ble pealeJoal saNBA-Y i SI0N
"Wy 8L} O LN uolduosep Bl U peoe|d &q PINOUS SJUSLILIOY) 17 S)GN

“se1em Ul wdd Jo Y{los Aip) Jusolad se passaldxa Juayuoo BYNS |E SJON

JUB|Q UONDaS SISA[SUR SASIS BABDY POYILIGNS SlB so|dwes J 1 sjoN

ASAUNS TI0S AYVYNINMTNd
NOILYIHOJSNY¥L 40 LNIWLNY4Ia 0QvHOTOD




BO/V0 §GS# WG4 LOTD

Jseuibug wepisey[]
Jseuibus sjeuajeyy volfiey[]
JBO|ULOBI0BE) PUE S|eUSiEN[]

GBEE {o)a-t-v 8s o) Jejuis - NS uel| Dzl WOEET
£d8ze 0a-1v g1 o BuIS - aseg enuein] g2l 2551
YWH| vl WG51-0
{432nv) 10 2N 151 WK
Z186e o)y DT 0} Ellig - PSUBID dUI] - WG| Dbl W9E-.G'81
£88ee (o)g-1-v gl oy Jejils - sseg tenuen|  gil WGOL-58
YWH] Vil W56-0
(435NV) NT OV N G05) NN
Z1862 (Diey 0z 0} effIS - pauselsy Ul - WS Dot W9E- L
£982¢ 0)a-1-v @1 o1 ES - oseq JBNUBID] g0} Wl =501
YIAH| VoL G010
{439NY) Id BN 051 WA
(31342NOD NO Daa) O} o1 JegWlis - DS/WS| a6 W20k
YWH|  v8 .01-0
(432N} NT OV aN §'6vL NN
GJBEE 0)a-1-v €€ opejS - Wg uell og T
£88ee 0ia-1v g1 0} Jewig - eseg Jenuesn|  gg WB1-G1
YAH| V3 S50
(3400) 1d an 5551 WA
a|dwes ON - umoig Weg 08| Gz W9E-EE
GJ6EE (0)a-I-v Dt OLiBIMIS - D8/NS] D4 £e-.8Z
£882¢ {oha-1-v gl 0} Jeuig - sseg lenuels| g/ W25 Gl
YWH[ v/ W5'G1-0
(5390Y) 1d N 551 AN
S oo | I T TR e [ L R A T e T T ] s
NOILYDIISSYT) ¥ U088 2 dD Jod VNS
“Wodal stut jo loilod ssepy dnoiny Aq ASAIng, pajou ele pasuaiagal san(ea-y i 2JON
§8294| (#vs) apos jps(oiy 'LLO} 8L} Jo Unjeo uondisap ey Ul paoeld 8q PINCUS $JUSWLON 17 AJ0N
§'S5L dW O G'6F 1L N SZ-1 UOHEBI0} 19804 “Jajem U] wdd Jo ‘(jjos AIp) Jusaiad se passaldxs Jusuco ajeyng ¢ 910N
8G1-0024 V1S "ON 128foid "UB|q UOIISS sISA|eUR aAaIS aARS| PEIILUGNS aie soidwes 3t SoN
Ciie0/eo 868 L5288l AJAUNS T10S AYVYNINITIYd
B1EQ]  ON pGGHWIOL)  ON G ulodf NOLLYLINOdSNVHL 40 LNINLHYLIT 0avHO10D




BO/FD  GGS# W04 1000

Jasuibusg apisey]
iesuiBug s;eueiel wojbayM)
|eSlUGIBl0ag) pue s|euaR[ ]

GLBEE g1y ac o leuig ~ WS vel| o8l 9281
£882¢ (0lg-1-v a1 o g - aseg Jenueig| agl W81 -GFL
YWH[ vl W&¥L-0)
(TH0D) d 83 5551 WiN]

GI8EE 01y gg 0} JejiliS - WS UBL] O/} 49E-.5°GZ
£8828 o)a-1-v g1 o) lenig - sseg Jejnuels| al) 5'SZ-.51
YWH| Vi1 510

(¥39nY) 10 N S51 NN

GLBEE 0lg-1-v ag o} JBjlis - N vel] 09y W9E75'E2
£887¢ (0)a-1-v g 0} JBjiLLS - 8seg Jenuels| g9} WSG'EZG 1L
YINH] 9L W& 10

(xl3oNv) 10 9N 751 WA

GiBEE 0ja-1-v Ol OHIRIWIG - DS/NS| O W98-8°12
£882E 0)9-1-v 91 Ol lejuys - aseg lenueiD|  dg WS hEuE)
YIAH| Y53 JEAR)

(¥39nv) N1 OV aN G €61 NI

sdueg oN - umoig e - 28 Ol YW

£882¢ (0)a-L-v Q. O} ewig - oseg JeNUED)|  gpl WlT.G b
VINH! ¥l S0

{y32Nv) 70 8N €51 W

GL6EE {ora-1-v ag ol Jejlllis - NS uel] Oel W9EG"0Z)
£88ce oia-1-v gl o Jewis - eseq Jenuein| gl 5’025l
YWH{ VEl WSEL0

(¥390v) 10 dN 26t N

W |ason] o | onsva| oy el los Lk Lae Lap e T too HoUANOS3a 1831 NoLLvls
NOLLYDIISSYTD ¥ UOB298 '¥Z 40 Jod 3IV4INS

5220 | {#vs} apoo joaioly

§°65) dW O 6% dlAt G-I uonedn| 10alolg
§51-002H V1S "ON 102[Cid

868 LGZ88lL

eleg "ON ¥GG# W0 ‘ON £G4 WioH

“Hodai sl Jo uojuod 8520 dnous) AQ AeAing, PEJCU Qe PRoUaIaal SenBA-Y tp 910N
"ULO) 81y} JO UWINjoD Livgduosap auy) Uy paseid aQ plNoys SJUBWLIOY g 810N

“Jajem Uy wdd o '(jjos Aip) juesled se passaidxa Jusjuoo sjeyng ¢ 910N

UG UCHOSS SISA|RUR 9ASIS SABS| PILIQNS Ble sdwies 4| || 8)oN

AJAYENS T10S AYVNINITI™d
NOILLYLHOdSNYHL 40 LNININYL430 0avH0T10D




60/40 S55# wiod 10400

teauibul wepsay[]
1eaubu3 sjeueiep uolbay[]
1B9{UL281095 PUE S(EpSjEN]

GlEee (0)g-1-v g¢ oL BIWIS - WS uel} DT WOE-GET
£892¢ {0)5-1-v g1 o} Jlejilig - aseg JejileIn| gcz WSZTG P
YWH| veEZ L5¥1-0
(3400} 1d 85 §'151 Wi
G/BEE (0ja-1v 9¢ O} JefS - WS Ue)| Ozz WIELE
GI6EE 0ja-1-v 01 o leWis - OS/NS| gz Wi2-81
0T 0} ellUIS - paulRID auld - NG| vez 010
HATHS IAISNI 98 251 NN
GLBEE oa-1-v g oL WS - WS UBL] €1Z WDE-ET
G/BEE (0)5-1-v O} ClIBJWIS - UMOIE MA - OSWS| viZ WE2C
HATHS AAISNI GS €51 WA
GJBEE {ola-1v g€ Op 1S - WS uel| D02 W9E-.E2
£882¢ (0)a-1-v 8| o} Jejung - eseg lenueIS| 802 WEC+01
YWH[ Y0z 910
(435N 1d 8s 5261 W]
GIBEE (o)1 g€ 0} ses - s ue ] O6L SE-8L
£88Z¢ a1 gl o} lejug - eseg vl g6l WBh-GPL
YWH| VBl WGF1-0
(3400} 1d 985551 AN
GIBEE {0)a-1-v 8E O} JBWIS - WS Uel] 08| W9€E2
£882E (0)a-1-v 9l 0 Jejwg - 358 JenuesS)| ggl WEZL1
YWH] ver Wib-0
(39N 1d a5 Sv5L WN
T e N B T8 R T 2 o o NOHANISAa 13 NoLLvLS
NOILYOHISSYTD ¥ LUOR23S VT dD Jad 31Y41N8
"Hodai siu Jo uoglod ;sse|d dnoss Ag Aeaing, peiou aie paolieselal sanjea-y iy ejoN
G829 | (#vs) epoo ﬁ&ohn_ "UAI0] B} JO Lunoa LoRduasap au w paoe|d g PINOYS SIUSLUILLGY) ;7 ajoN
G'SGL dN CL &8P dIN G2-I uolyeao| 198foid “Iejem Ul wdd 3o '(Jlos Aip) Juaoiad se passeidxs JULJUOD SJBYNS (€ SJON
851-002d V18 "o elord Buelq Uonoss sisAleue 9IS aaea| PERILLGNS SJe SaIdWES J 1| SloN
868 rsesgl AIAUNS 108 AMVYNINIITNd
SIBqQ|  'ON poG# Wo-|  "ON /G4 ulod NOILYINOdSNYML 40 INSWLNYLIAE 0aVYH010D




Jesuiug suspisex]
1esuibug sjeusie uoiben")

B60/0 GGG# WICH 100D [E2IUYSa)0RD) pUE S{eLajei]
Sl8EE (0)g-1% g 0} Jefuls - WS uel] D6z 98P
£8828 (0)g-1v gl clagus - sseg enuBlo(  g62 SeFL

YINH| V&2 «F1-0

{3902) 1a 98 £51 WA

GIBEE a1 8¢ 03 Je(ll)S - NS Uel] D8z 98-
£882¢ (0)a- 1w €l 0} JejWIS - esed JeNueID] g8z Ay
vAK] wez LD

{439nv) 10 95 v51 WA

S.GEE (o}a-L-v 8¢ o} IBUIS - NguUel| D/Z WIE-u62
£882¢ (0ja-i-v g1 o} le|llg - 98B Jenuein| 8.z W65
YWH| V.2 WSEL0

{3400} 10 as 551 W

71862 {olev OF O} B[S - peujBID auld - NS| 092 W9ELZ
£882¢ 0)g-1-v gl 0} Jejjlig - aseq JeuelD| g9z w28 L
(.5 pue i usamjeq padding) YWH] Y9z &LL0

(8001 4 a5 ¢'6v ) i

Gl6EE (o)1 g¢ o} Jelllils - g uel] OS2 WOE-EE
. €186C (oe-v OZ 0} lellulg - paujeisy sUld - AS) G2 WEEL )
5.68¢ {0)a-1-v QL GBS - umaig DSINS| V52 ul b0

HATHS 2AISNI 85 051 W

Z1862 f0)e-v D2 O BWIS - A elld - W] ove W9E5T
£882€ ol 1w . g1 o} Jejilis - eseg lenueld] ave )
YH| ™ vre a0
(M351v) 1d 88 505 |
S0 [ion| COnome o o Lo Low L Lak Tar f 51" To9) Noudmos3d 1L NowvLS
NOLLYOISISSVTO ¥ UCHA3S T dJ 4od 31vI0S

"podal st Jo uoiod 8580 dnougy AQ ABAINg, psjou aIe padLialejal Sen(BA-Y p BI0N

§849L| (#vs) apoa pafoid "ULIOY BU) 13 uine2 uonduosep au} ul paseid aq pINoUs SJUBWWOY 1Z SION
§'G51L dN O} G687 dIN G2 uo1es0| osfold “Jetem U wdd Jo ‘(jjos Aip) Jusoiad se passaldxe JuUsjuos S)B)NS I S10N
851-002d V1S “aN pslolg U] UON2aS SISA|2UR DASIS SABS| POIILIGNS 848 sojdwes 4 1| s)oN

868 15zesl AJAUNS TI0S AUVNINIM3Yd

Bjeq)  'ON p§G# Wiod ‘ON JG1# Wlod NOILIVLIYO4dSNYYL JO LNIJWLHNVYJIA OdvH010D




80/FG  956# ulod 1000

Jeauibug juapisayl]
Jeauibu3z siepaep uoibau]
[BUYRSI0BE) PUB SBHEIEN]

Z186Z (oie-y D2 o Je|lllig - paulesy auid - WS[ oze W9E-ubL
£88z¢ (Oja-1-v g} O} Jewig - eseq Jenuels|  get RENY
YWH| Vg wb LD,
(439nv) 10 85 051 WW
GLBEE {o)a-1-v ge ojlepuis - wg el ole T
£HBZE {0)a-1-v gl o] Jeywig - aseq fejnuein|  g1¢ WOEBL
YWH| ViIE W81-0
(3d00)1a as 151 WA
S/BEE {lg-1-v €€ O feus - WS Uel] 00g W9EET
£B8ZE o)1 €1 01 JelluS - eseg JBNueIS| €0E WECEL
YWH| vOE WE1-0]
(1sbry) 7@ 85 - 251 AW

18d % X3ANI dNOYD X3ANI LN | ooz# | obt | o0k | w# | WBIE | pE | 43 ("os) NOILdiNOS3d ON 907 AGNY

58/9| (#vs) epoa pafoug

GGGl W O1G6YL AW GZ-]|  dopedojjoaloig
85-00¢d V1S "oN P3loid

OL/Z0/20 868 La288l
9jed|  ON paS#H Wiod "ON £G |# W04

"podal siy Jo uoiod ssejn dnoig g AeAng, pajou eie peousialel saneay b ajoN
"o B Jo uiwnjoa Uapduasap auy) U paoe|d ag pInoys SjUusLULLO? g 810N

“Joyem u) widd 1o '([10s Aup) Jusdsed se passaldxs JUSUGD BIBJINS £ S10N

7uB|q uoRoss SISA[BUE DABIS GABS| PEILIGNS BJE SO|AWES §j 1 B)ON

AIAUNS 0SS AYVNIWNIIZYd
NOILY1HOdSNYYL 40 LNFWLHY4IU Oavy0109




COLORADO DEPARTMENT OF TRANSPORTATION

Gradation Report
ProjectID 16785 Location R2 SURFACE TREATMENT PE POOL
Project STA R200-158 Source ROADWAY Report Date 2/26/2010
F.S. # 188251 Region 02 Final Design 3020
Engineer C.K. Su - Scils and Rockfall Program Working Days 7
Comments
Test#  Lab# SP?  Station Depth LL PL PI %Moist R-Val Group Class(GI) mr
1B 2010-0013 None MP 149.5 NB PL (Core) 125"-210" 8 8 NP 04 78 A-1-b(0) 32883
Gradations: Proctor: Lab Performing Werk:
mm 75 25 19 9.5 # #10 #a0 o0 || 700 Afterberg ; CDOT T18¢
in 3 1 3/4 3/8 oMC : Direct Shear - Mechanical Analysis . CDOT
%Pass 100 94 80 65 38 16 [[SpG : R-Value . CDOT Other
As Run 100 94 80 65 38 16 Abs T99
Test#  Lab# SP?  Station Depth LL PL PI %Meist R-Val Group Class(GI} wmr
1C 2010-0014 None MP 149.5NB PL (Core) 21.0"-360" NV NP NP 0.1 79 A-1-b(0} 33975
Gradations: Proctor: Lab Performing Work:
mm 75 25 19 95 #4 #10 #40 200 ||MPD Afterberg ; CDOT T180
in 3 1 3/44 3/8 OoMC : Direct Shear . Mechanical Analysis : CDOT
% Pass 100 98 81 42 17 || spG  : R-Value . CDOT Other
As Run 100 98 81 42 17 Abs Tog
Test#  Lab# SP?  Station Depth LL PL PI %Moist R-Val Group Class(GI) mr
2C 2010-6015 None MP 150.5 NB PL (Augen) 21.5"-360" 19 19 NP 02 75 A3 29812
Gradations: Praoctor: Lab Performing Work:
D . .
mm 75 25 19 95 #4 #10 #0 w00 || 0P : Afterberg ; CDOT T180
in 3 1 34 3/8 OMC : Direct Shear : Mechanical Analysis : CDOT
% Pass 100 98 93 53 93 SpG R-Value - CDOT Other
As Run 160 98 93 53 93 N ape T99
. . : N . Page 1 of 2
Ke! SP? = Meets special provision requirements? MDD = Maximum Dry Density
LL = Liquid Limit (AASHTO T89) R-Val = StabR-Value {CP-L310I} OMC = Optimum Moisture Content
PL = Plastic Limit (AASHTO T9)) nr = Resilient Modulus (psi) 8pG = Bulk Specific Gravity
PI = Plastic Index (AASHTOT90) = Group Index Abs = Absorption
CDOT #323 11/2002




COLORADO DEPARTMENT OF TRANSPORTATION

Gradation Report

Project ID 16785 Location R2 SURFACE TREATMENT PE POOL

Project STA R200-158 Source ROADWAY Report Date 2/26/2010
FS.# 188251 Region 02 Final Design 3020
Engineer C.XK. Su - Soils and Rockfall Program Working Days 7

Comments

Test # Lab # SP?  Station

Depth LL PL PI %DMoist R-Val Group Class(G) mr

3B 2010-0016 None MP 151,0 NB Inside Shldr 280" -360" 23 1B 5 03 7% A-1-b(0} 33975
Gradations: Proctor: Lab Performing Work:
mm 75 25 19 9.5 # #0 #0 oo ||MPD : Atterberg ; CDOT T1s0 :
in 3 1 34 38 OMC : Direct Shear Mechanical Analysis : CDOT
%Pass 100 99 93 72 30 12 SpG o - R-Value + CDOT Other
As Run 100 99 93 72 30 12 Abs . T99
. - . , . Page2o0f2
E_EX SP? = Meets special provision requirements? MDD = Maximum Dry Density
LL = Liquid Limit (AASHTO T89) R-Val = StabR-Value (CP-L3101) OMC = Optimum Moisture Content
PL = Plastic Limit (AASHTO T90) mr = Resilient Modulus (psi) SpG = Bulk Specific Gravity
PI = Plastic Index (AASHTO T90) GI = Group Index Abs = Absorption

CDOT #323 11/2002
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