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Transportation (referred to as MDOT hereafter) explicitly denies any form of liability, regardless
of nature or cause, that may arise from the use of this document or the information and data
presented within it. MDOT also takes no responsibility for typographical errors, or the accuracy
of the information included in this content. MDOT does not provide any warranties or assurances
regarding the quality, substance, comprehensiveness, suitability, sufficiency, order, accuracy, or
timeliness of the provided information and data. Moreover, MDOT does not assert that the contents
establish standards, specifications, or regulations.

Acknowledgments
The Michigan Department of Transportation (MDOT) sponsored the research work. The authors
extend their gratitude for the direction and engagement of Justin Schenkel, Andre Clover, Michael
Eacker, Fawaz Kaseer, and Kevin Kennedy, all affiliated with MDOT. Additionally, the authors
acknowledge Emily Kastamo for her role as the English editor for this report.



Table of Contents

DISCIAIME ...t bbbt b bt e b e b e bbbt b e st e et e b et st e benne e Il
ACKNOWIBAGMENTS. ... bbbttt bbb I
T T [N o1 A o] o PSSP R RPN 1
e (0] [T B DTS od 01 o] SRR 1
Traffic Assessment and CESAL EStIMAION.........ccoriiiiiiieiiiiesiee et 3
Pavement CONITION SUMVEYS .......cuiiiiieiie ettt sttt sreeste e teeneesbeebeaneesreenaennee e 5
Early-Stage Pavement Condition FINAINGS.......cccoiieiiiiiiieiecie e 6
Pavement CoNAitioN FINGINGS.......voiiiiiiieiieie ettt eesneesneene s 10
Pavement Performance Data ANAIYSIS.........ccoiiiiiiiiiiiiiecee e 12
(@0 TS A O] o= U £ o OSSR 17
PerformanCe COMPAITSON.......c..iiiiiiieieiee ettt sttt ettt bbbt e et e et e b et e nae st e beene e e 18
Conclusions and RECOMMENUALIONS ..........ceieeieiierieiesieseeie e sie e e steeree e steenee e e sreeneesneennes 19
RS (= =T [o0 LSRR 20
Appendix A: Pavement Design Records, Estimates, and Miscellaneous Notes...............cc.ceeueeee. 21
Appendix B 1: Interim Warranty Inspection Report for M-99 ..........cccoiiiiiiiiii 56
Appendix B 2: Final Warranty Inspection Report for M-99 ..........ccccceiiiieii i 72
Appendix C: CESAL COMPULALIONS ........oviiiiiriiiieiiesiisieseei ettt 97



List of Tables

Table 1. M-13 and M-99 Concrete Panel SUMMArY ..........ccccoveiieieiiieii e 2
Table 2. M-13 and M-99 Demonstration Project Test Section DesCriptions...........cccccoevererennnnn 3
Table 3. CESALS for M-13 and M-99 PrOjECtS .........cceiiririiieieieiesie et 4
Table 4. Yearly Progression of IRIand DI for M-13 ........cocooiiiiiiii e 14
Table 5.Yearly Progression of IRl and DI for M-99 ... 14
Table 6. Yearly Progression of Right Wheel Path Faulting for M-13 ... 16
Table 7. Yearly Progression of Right Wheel Path Faulting for M-99..........c.ccccoiieiiiiiiiiien 16
Table C 1. M-13 Actual CESAL Estimation Data from Mary Street to North Street................... 97
Table C 2. M-99 Actual CESAL Estimation Data from Mechanic Street to Pearl Street............ 98
Table C 3. M-99 Initial Design CESAL Estimation Data for M-13 and M-99 ...........cccccevvenee. 98



List of Figures

Figure 1. M-13 Demonstration Project LOCAION ..........cccoveiiiieiieii e 2
Figure 2. M-99 Demonstration Project LOCALION ...........cccuoiiiiieieieiie st 2
Figure 3. Lane Configuration for M-13, Google Maps Image 2023 ...........ccccooeiiieieneneneninne 5
Figure 4. Lane Configuration for M-99, Google Maps Image 2014 .........cccccoevvevveveieeveese e 6
Figure 5. Field Survey Pictures 0f M-=13 ......coiiiiiiiircc e 7
Figure 6. Distress Slabs South of Pinconning Bridge on M-13 ..o 8
Figure 7. Field Survey PIictures 0F IM-99 ..o 9
Figure 8. Transverse and Corner Cracks on M-99 from MDOT Warranty Report SWAD 2870
200 ) RSP SRS 10
Figure 9. Joint Spalling and Transverse Cracks on M-99 from MDOT Warranty Report SWAD
2870 (2011) ..ttt ettt b et h et t e e b et et re st et ereere et e e nenrers 10
Figure 10. Percentage of Cracked and Repaired Panels for M-13..........c.ccocviiiiiiienincieneen 11
Figure 11. Percentage of cracked and repaired slabs for M-99 ...........c.cccooviiiiiiic e 12
Figure 12. Yearly IRI Performance for M-13 and M-99 ............cccooi i 15
Figure 13. Yearly Distress Index Performance for M-13 and M-99..........cccccooivviieiiicicinnne 15
Figure 14. Yearly PASER Performance for M-13 and M-99 ... 16
Figure 15. Yearly Average Height of Faults in the Right Wheel Path for M-13 and M-99......... 17
Figure 16. Deterioration Curve of Pavement Preservation Strategy.........c.cccoeveveiveiieveiiieseennens 19
Figure A 1. M-13 Proposed Cross-Section Design NOTES ...........ccvrerirerenininieee e 21
Figure A 2. M-99 Proposed Cross-section and Design NOTES ..........ccccveririieniieiene e 22
Figure A 3. Cross Section of Low-Volume Concrete on M-13 and M-99 ...........cccccoveveiieieennns 23
Figure A 4. FWD Test Results on M-99 Northbound ............ccccoeiieiiiic i 23
Figure A 5. FWD Test Results on M-99 Southbound ...........cccceiiiiiiiiiiiicc 24
Figure A 6. DCP Results for M-99 Northbound Station 37450 ..........ccccocvriiiiniiiiieie e 25
Figure A 7. DCP Results for M-99 Northbound Station 38+00 ............cccooveiiiniiiniieie e 26
Figure A 8. DCP Results for M-99 Northbound Station 38+50 ..........cccccevveeiiiiiiienieie e 27
Figure A 9. DCP Results for M-99 Northbound Station 39400 ............ccocvriiiinininienesc e 28
Figure A 10. DCP Results for M-99 Northbound Station 40+00 ...........cccoeviiniiiieieneneesee 29
Figure A 11. DCP Results for M-99 Northbound Station 40450 ..........cccovriiniiiinnieiee e 30
Figure A 12. DCP Results for M-99 Northbound Station 41400 ..........cccoeeiiniininnieieseneens 31

\



Figure A 13.
Figure A 14.
Figure A 15.
Figure A 16.
Figure A 17.
Figure A 18.
Figure A 19.
Figure A 20.
Figure A 21.
Figure A 22.
Figure A 23.
Figure A 24.
Figure A 25.
Figure A 26.
Figure A 27.
Figure A 28.
Figure A 29.
Figure A 30.
Figure A 31.
Figure A 32.
Figure A 33.
Figure A 34.
Figure A 35.
Figure A 36.
Figure A 37.
Figure A 38.

DCP Results for M-99 Northbound Station 41450 ..........ccccoevieinienenc e 32
DCP Results for M-99 Northbound Station 42400 ............ccceviniiieneneienesesene 33
DCP Results for M-99 Southbound Station 37450 ..........cccoevvieiiiieneicieeee 34
DCP Results for M-99 Southbound Station 38400 ............cccceieieienencneneee 35
DCP Results for M-99 Southbound Station 38+50 ............cccevviiviineneienene 36
DCP Results for M-99 Southbound Station 39400 ............ccoevieinienene e 37
DCP Results for M-99 Southbound Station 39450 ..........c.cccovieiiieieicicee 38
DCP Results for M-99 Southbound Station 40400 ............ccooevieiieieneicseeeee 39
DCP Results for M-99 Southbound Station 40450 ...........cccoevieiiienene e 40
DCP Results for M-99 Southbound Station 41+00 ............cceevvieriereneneieneseeenes 41
DCP Results for M-99 Southbound Station 41450 ..........c.ccoevvieiiienencreeeeee 42
DCP Results for M-99 Southbound Station 42400 ............ccccvvieiieieneniieneeeee 43
Subgrade Density Results on M-99 Northbound.............cccccveveiieiiiieiicce e 44
Subgrade Density Results on M-99 Southbound.............cccccveieiieiiiiiciicce e 45
Subbase Density Results on M-99 Northbound ..........c.cccevvviiieniinneseneee e 46
Subbase Density Results on M-99 Southbound ............cccceviviiiieiiiieereee e 47
Proposed Typical Section M-13 (4 1aNes) .......cccccveiveiieieeieiieceee e 48
Proposed Typical Section M-13 (5 1aNeS) .......ccccvevieiieiieieiieceee e 49
Proposed Typical Section M-99 (4 1aNes) ........ccoeviriiiiiiiiireee e 50
April 2022 Field Evaluation Report for M-99.........cccooooiiiiiiniiiiec e 51
April 2022 Field Evaluation Report for M-13, Page 1........cccccceevvevieieiieiieeciee, 52
April 2022 Field Evaluation Report for M-13, Page 2........cccccceeveveeve e, 53
April 2022 Field Evaluation Pictures for M-13........c.cccoiiiiiiiniiee e 53
April 2022 Field Evaluation Pictures for M-99..........cccooiiiiiiiiiie e 54
MDOT LCCA Cost Estimation for Thin Concrete Reconstruction ........................ 55
MDOT LCCA Cost Estimation Spreadsheet for Standard PCC Reconstruction .... 55

Vi



Introduction

Public Act 457 of 2016, MCL 247.651h contains what is referred to as the pavement life-cycle
law. This law requires the Michigan Department of Transportation (MDOT) to conduct a life-cycle
cost analysis (LCCA) on projects with pavement costs of $1.5 million or more. The LCCA process
is a tool to select the lowest-cost pavement design over the expected service life of the pavement.
By law, the LCCA process must include historical information for initial construction and
maintenance costs and performance (service life). This information is unavailable for new
pavement design types and technologies. Thus, it cannot be used in the pavement selection process
until substantial information has been obtained. Accordingly, Public Act 457 of 2016, MCL
247.6511i, the pavement demonstration law, provides a means for trying new and innovative ideas
through demonstration projects. These demonstration projects are not subject to an LCCA process.
Pavement demonstration outcomes are intended to increase service life, improve pavement
condition, improve ride quality, and/or lower service life costs. Future LCCAs may utilize the
demonstration projects' cost, performance, and maintenance information. Selection of candidate
projects is collaborative among MDOT Construction Field Services pavement personnel, MDOT
region personnel, and paving industry groups. Once the demonstration project is identified, it goes
to MDOT's Engineering Operations Committee for formal approval. Once approved, the project
becomes part of the Pavement Demonstration Program. All costs for the demonstration project are
funded by the respective MDOT region's rehabilitation and reconstruction template budget. These
projects are monitored until a final decision is made regarding the suitability of adopting them as
MDOT standard practice. This report evaluates two projects for the "Low Volume (Thin) Concrete
Reconstruction™” pavement demonstration fix type on M-13 in Pinconning township, Bay County,
and M-99 in Springport Village, Jackson County, with MDOT job numbers 53356 and 75184,
respectively.

Project Description

The M-13 and M-99 demonstration projects were constructed in 2005 and 2006, respectively. The
M-13 project is from Mary Street to North Street in Pinconning, Michigan. The M-99 project is
from Mechanic Street to Pearl Street in Springport, Michigan. Both projects used a 20-year design
life to have 6-inch thick concrete panels with tie bars at the longitudinal joints but no dowel bars
at the transverse joints. However, they differ in panel dimensions, as M-13 panels are 5.5 feet by
5.5 feet, and M-99 panels are 6 feet by 6 feet. Table 1 shows the description of concrete panels
and spacing. Both projects placed the concrete pavement over 6 inches of dense-graded unbounded
aggregate base over 12 inches of sand subbase. The cross-section is shown in Appendix Figures
Al and A2, and project descriptions of M-13 and M-99 are provided in Table 2. The maps in
Figures 1 and 2 show the locations of M-13 and M-99, as detailed in Table 2.

These demonstration projects are unique from standard MDOT concrete reconstruction in key
aspects. Standard concrete reconstruction designs also use a 20-year design life, but commonly,
slab thickness is at least 8 inches and utilizes dowel bars at the transverse joints. Standard concrete
reconstruction base construction also consists of an open-graded aggregate instead of a dense-
graded base, and the sand subbase is 10 inches instead of 12 inches. Finally, standard
reconstruction panels are larger, with transverse joints spaced at a minimum of 12 feet (depending
on slab thickness), and longitudinal spacing is typically 12 feet.



Table 1. M-13 and M-99 Concrete Panel Summary

Project Plan Panel Transverse Joint Longitudinal Joint
Location Depth (inches) Spacing (feet) Spacing (feet)
M-13 6 55 55
M-99 6 6 6
Pinconning

Figure 1. M-13 Demonstration Project Location

15-901001

ST TRy —

|—W-Main

M-99
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Figure 2. M-99 Demonstration Project Location




Table 2. M-13 and M-99 Demonstration Project Test Section Descriptions

. . Length of Test P.R. PR PR
Route Test Section Description Section (miles) Number BMP | EMP
M-13 | JPCP concrete on dense-graded 0.870 767610 | 22.403 | 23.273
unbound aggregate base on
M-99 sand subbase 1.252 897108 7.934 | 9.186

* Note: P.R. is Physical Road, BMP is Beginning Mile Point, EMP is Ending Mile Point. P.R. and
M.P. information is per PR Version 22.

For M-99, additional testing beyond standard construction acceptance was conducted for the
aggregate base, subbase, and subgrade. This consisted of falling weight deflectometer (FWD),
dynamic cone penetrometer (DCP), and density gauge testing. The FWD data is shown in the
Appendix in Figures A4 and A5. The DCP results for the base materials are shown in Figures A6
to A24. The densities of the subgrade and subbase materials are presented in Figures A25 to A28.
No significant material issues or variations in performance or quality were observed. Furthermore,
all materials are considered to have met construction acceptance criteria.

For M-13 and M-99, Ground Penetrating Radar (GPR) data was conducted in 2022 and 2023,
respectively. It should be noted that GPR measurements are estimates since core data is not
available to confirm them. Nevertheless, this data indicates that almost all tested concrete meets
or exceeds the design pavement thickness of 6 inches, with average thickness of approximately
6.5 inches for M-13 and 6.8 inches for M-99. The only notable exception is M-13, where the
thickness decreases to approximately 3.5 inches within 200 feet on either side of the Pinconning
River bridge.

Traffic Assessment and CESAL Estimation

Traffic loading is a crucial contributing factor to pavement performance and durability. Excessive
traffic volumes can initiate or propagate pavement distress, eventually leading to pavement failure.
The impact of traffic on the performance of the low-volume concrete reconstruction projects on
M-13 and M-99 was evaluated by computing the Concrete Equivalent Standard Axle Load
(CESAL). Two-way Commercial Annual Average Daily Traffic (CAADT) data was obtained from
MDOT's Transportation Data Management System (TDMS) for CESAL computation input. Both
projects were designed for a 20-year design life. The 20-year design CESAL estimation was based
on the AASHTO 1993 design method, using the following equation:

CESALSgstimatea = CAADT X 365 x DD X LD X TF X GF

Where:

GF = growth factor, [(1+g)" — 1]/g

g = growth rate expressed as a decimal
n = number of years




The design CESAL value was estimated because it was unavailable from the original design and
construction records for either project. Accordingly, the directional distribution (DD), lane
distribution (LD), and truck factors (TF) were estimated using data from other similar low-volume
MDOT projects to make accurate estimations. Therefore, a DD of 51% and TF of 0.78 were used
for both routes. A LD of 80% was adopted for M-13, and 100% was used for M-99. As indicated
on the project plan cover sheets, the growth rate (g) for M-13 and M-99 were calculated to be 3%
and 0.17%, respectively. Similarly, per the project plan cover sheets, the initial year CAADT for
M-13 and M-99 were 509 and 103, respectively.

In comparison, the actual CESALSs were calculated per the summation of each year's CESAL using
the actual measured (or estimated actual measure) CAADT, using the following equation:

CESALS oyt = CAADT X 365 X DD X LD X TF

M-13, constructed in 2005, has traffic volume data available on TDMS from 2008 to 2022,
excluding 2010 and 2015. To estimate the CAADT values for 2006 and 2007, the design growth
rate of 3% was used to depreciate the 2008 value accordingly. For the 2010 and 2015 CAADT
values, the surrounding CAADT values of 2009 and 2011, and 2014 and 2016 were averaged,
respectively. Future projections of CAADT values from 2023 to 2025 were estimated using the
2022 data and applying a growth rate of 3%.

M-99, constructed in 2006, has TDMS traffic volume data from 2011 to 2022, excluding 2015.
Following a similar approach as M-13, the CAADT values for 2014 and 2016 were averaged to
estimate the missing 2015 value. For the years before 2011 and beyond 2022 (from 2023 to 2026),
a growth rate of 3% was assumed, instead of using the M-99 design growth rate of 0.17%. This
decision was made due to the negligible impact of the 0.17% growth rate, which resulted in
minimal changes when applied to computations for CAADT values. Additionally, this approach
provides a more conservative estimate to avoid underestimating the CAADT values.

The same factors for DD, LD, and TF were assumed to estimate actual CESAL, except the M-13
LD was increased to 90% due to updated general LD assumptions of Michigan roadways. The
estimated actual and the initial design CESALSs are shown in Table 3. Figures C1, C2, and C3 in
the Appendix provide detailed computation of the estimated and actual CESAL values. Over the
same 20-year period, both projects are anticipated to have similar actual CESALS as was estimated
during the initial design, so these projects appear to be reasonably designed.

Table 3. CESALs for M-13 and M-99 Projects

. . Estimated Design Actual Computed
Route Location Period CESALS CESALS
M-13 | Marystreetto | 500 5650 ~ 1,600,000 ~ 1,200,000

North Street

M-gg | Mechanic Streetto | 47 5450 ~ 300,000 ~ 330,000
Pearl Street




Pavement Condition Surveys

The pavement condition of all MDOT demonstration projects is documented annually in the
MDOT Pavement Demonstration Program Legislative Status Report, Pavement Demonstration
Program Status Report Public Act 457 of 2016 [4]. Typically, this annual report includes a
summary of distress conditions, including scaling, spalling, joint deterioration, cracking, and
repairs. These reports are derived from the field survey notes, with the 2022 evaluation notes
shown in Appendix Figures A32, A33, and A34. Annual surveys collected data in both directions
for demonstration projects. Data were collected on all lanes except for the center left turn lane of
M-13. Typical lane configurations of M-99 and M-13 are shown in Figures 3 and 4. It should be
noted that the travel lanes of M-99 include outside parking, so these lanes are 4 panels wide to
accommodate intermittent street parking along this route, as opposed to 2 panels on M-13.
Furthermore, M-13 has two travel lanes in both directions versus one in each direction for M-99.
Due to this variation in the number of lanes and panels, the condition and performance of M-99
and M-13 may not be directly comparable.

- ’. (3’.*
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Figure 3. Lane Configuration for M-13, Google Maps Image 2023
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Figure 4. Lane Configuration for M-99, Google Maps Image 2014
Early-Stage Pavement Condition Findings

Annual surveys noted that within the first 5 years of service, the M-13 project experienced minimal
overall distress. Still, field surveys observed 9 cracked panels, some faulting along the longitudinal
middle joint of the northbound outside lane, and minor intermittent joint spalling/raveling (less
than 1" wide and 12" long). Notably, some of the cracked panels were at or near drainage
structures. Additionally, the Pinconning Bridge had construction work conducted in 2010, for
which heavy equipment (large crane, etc.) was parked on the travel lanes approximately 100 feet
south of the bridge. Accordingly, the following year, 16 slabs were found to be cracked in all lanes
and both directions of that area. As previously noted, the slab thickness decreases below the design
thickness within 200-feet of the bridge. This may have also been a contributing factor along with
the construction equipment. Examples of the observed pavement distresses are shown in Figures
5 and 6.

For M-99, several cracks were immediately observed within a few weeks of construction.
Accordingly, since early cracking was observed and was within the five-year warranty period, two
distress surveys were conducted to evaluate the warranty performance; one was in 2009 (3 years
after construction), and the other was in 2011 (5 years after construction). See Appendix Figures
B1 and B2 for the distress survey reports, Warranty Inspection Report SWAD 2870 [1,2]. The
concrete pavement was evaluated based on eight distresses: transverse cracking, longitudinal
cracking, map cracking, spalling, scaling, corner cracking, joint seal failure, and shattered slabs.
All distress types were observed in both surveys, except for map cracking and shattered slabs.
Example images of the observed pavement distresses as documented in the warranty reports are
shown in Figures 7, 8 and 9. Since the distress exceeded the allowable amount as defined by the



five-year warranty, approximately 3 slabs were replaced, and the remaining cracks and spalls were
repaired with crack-sealing techniques.

Figure 5. Field Survey Pictures of M-13



Figure 6. Distress Slabs South of Pinconning Bridge on M-13




Figure 7. Field Survey Pictures of M-99




Figure 8. Transverse and Corner Cracks on M-99 from MDOT Warranty Report SWAD
2870 (2009)

Figure 9. Joint Spalling and Transverse Cracks on M-99 from MDOT Warranty Report
SWAD 2870 (2011)

Pavement Condition Findings

According to the April 2022 field survey of M-13, after 17 years of service, approximately 2.4
percent of all concrete panels are cracked or repaired. This percentage is relatively minimal over
this timespan. Excluding the cracked and repaired slabs at the south side of the Pinconning River
Bridge, this percentage decreases to 1.9 percent. Figure 10 shows the overall trend of crack and
repair through the pavement's design life. Otherwise, some intermittent scaling and joint spalling

10



were observed. This primarily occurred within the first 550 feet of the project's south end within
the northbound lanes. To address this, these have been filled with a spray-on asphalt emulsion
patching material (commonly referred to by its commercial name AMZ). This joint deterioration
is commonly related to the timing of the sawing operation. In both directions, the mid-lane
longitudinal joint of the rightmost lane is exhibiting some widening and low levels of faulting at
various locations. Accordingly, the field survey described the pavement's overall performance as
good*. The April 2022 field survey notes are shown in Appendix Figure A34. Pictures of the
current pavement condition on M-13 are shown in Appendix Figure A35.
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Figure 10. Percentage of Cracked and Repaired Panels for M-13

* Note: "Condition ratings of good/fair/poor have been assigned to each project based on a
subjective evaluation of the condition at the time of the latest field visit. Ratings are intended to
provide a general sense of the performance (in terms of anticipated distress and ride quality per
the design type) of each project and may not reflect future decisions about performance after all
relevant information is obtained to make a final determination."

According to the April 2022 field survey of M-99, after 16 years of service, approximately 7.9
percent of all concrete panels are either cracked or repaired. While this percentage is higher than
that of M-13, construction-related issues are at least partly contributing to this, including
construction warranty repairs and initial spalling due to late sawing of the joints. This spalling is
consistent with observations of the early annual reviews, where cracking was observed within
inches of the joint. There are some faults, but they are isolated and minimal. As shown in Figure
11, like M-13, the progression of distress is steady. Accordingly, the field survey described the
pavement's overall performance as fair*. The April 2022 field survey notes are shown in the
Appendix, Figures A32 and A33. Pictures of the current pavement condition on M-99 are shown
in Appendix Figure A36.
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Figure 11. Percentage of cracked and repaired slabs for M-99

* Note: "Condition ratings of good/fair/poor have been assigned to each project based on a
subjective evaluation of the condition at the time of the latest field visit. Ratings are intended to
provide a general sense of the performance (in terms of anticipated distress and ride quality per
the design type) of each project and may not reflect future decisions about performance after all
relevant information is obtained to make a final determination."”

Pavement Performance Data Analysis

For MDOT roadways, pavement performance for each project is measured by a variety of methods,
including faulting, MDOT's Distress Index (DI), International Roughness Index (IRI), and the
Pavement Surface Evaluation and Rating (PASER). Faulting is the difference in elevation across
joints (or cracks), measured in inches. The total number of faults is identified by the number of
times an elevation difference is observed. The DI measurement is the total accumulated distress
point value for a given pavement section normalized to a 0.1-mile length. It is a unitless value that
indicates a pavement's 2-dimensional surface distress condition (so faulting and rutting are not
included). The IRl measurement is the roughness of the road profile in inches/mile (so that physical
distresses such as faulting and rutting can impact its measurement). PASER is a visual method of
assessing road conditions on a scale of 1 (failed) to 10 (excellent). Measurements for this data are
to be taken in the rightmost lane (outside lane) unless this lane was unavailable due to construction
or other lane obstruction. Accordingly, on M-13, the data was collected on the outside lane in the
northbound direction. On M-99, the data was obtained on the outside lane in the eastbound
direction. Therefore, the performance measurements may not be directly comparable to the annual
site condition surveys since performance measurements are taken in one direction and on one lane.
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Note that historically through 2019, MDOT network-level data collection for DI, IRI, and rut-or-
fault was intended to be obtained every other year for any given route segment (including both
directions of divided routes). However, the following is a list of exceptions to that biennial
schedule:
e Starting in 2009, the annual IRI collection began in at least one direction of all National
Highway System (NHS) routes.
e Starting in 2018, the annual IR1 collection on at least one direction of all NHS routes was
reduced to only Interstate routes.
e Also, starting in 2018, the annual collection of DI and rut-or-fault began (in addition to
IRI) on one direction of the Interstate routes.
e Schedules for data collection are subject to roadway availability, so construction or similar
operations may prevent data collection for that anticipated year.

The IRI and DI performance of the demonstration projects on M-13 and M-99 are shown in Tables
4 and 5 and Figures 12 and 13. Both pavements had high initial IRI, partly due to initial
construction conditions as observed in the condition surveys, but is also due to their intersections,
turning movements, and/or parking conditions. These conditions will cause stopping or slow
speeds, which can affect the magnitude of roughness measurements. Therefore, the evaluation of
IRI should be based on its relative increase over time instead of comparing it to a single threshold
value. Accordingly, the IRI increase over time was very slow for both pavements, where M-13
and M-99 had an average increase of 2.1 and 1.2 inches/mile/year, respectively. Therefore, both
projects have provided sufficient ride quality. For DI, Figure 13 shows that for both projects, values
remain low, far below 50 DI, which is the value used in the MDOT Pavement Selection Manual
[3] to approximate the end of service life. This indicates that both projects remain in good to fair
condition. Although there was a spike in DI values in years 7 and 11 on M-13, the corresponding
drops in years 9 and 13 indicate that maintenance activities may have occurred on the project.
Using the PASER rating as an evaluation tool, both projects have a good to fair rating level, with
minimal decline over time, as shown in Figure 14. Faulting measurements are shown in Tables 6
and 7 and Figure 15. M-13 has a low average fault height, remaining below 0.1 inch, which is the
FHWA condition threshold for good condition (per FHWA 23 CFR 490.313). M-99 has shown
some values above 0.1 inches, with a very high average fault height of 0.25 inches at 4 years of
age. Still, this value was within the warranty period, so it was likely corrected for, as this value
decreased in year 6. The latest value at year 15 shows that the value is 0.13 inches, which is
considered fair, as this is below a poor condition of 0.15 inches. Therefore, both sections are
performing adequately in terms of faulting.
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Table 4. Yearly Progression of IRl and DI for M-13

Data Year Route - M-13
(Pavement Age) IRI (in/mi) DI
2006 (1) 118 0.028
2007 (2) 116 2.05
2010 (5) 132 1.102
2012 (7) 132 12.613
2014 (9) 142 5.957
2015 (10) 143 -
2016 (11) 143 9.025
2017 (12) 146 -
2018 (13) 147 4.877
2022 (17) 144 -

Table 5.Yearly Progression of IRl and DI for M-99

Data Year Route - M-99
(Pavement Age) IRI (in/mi) DI
2007 (1) 214 2.596
2010 (4) 232 0.147
2012 (6) 221 2.117
2014 (8) 222 2.018
2015 (9) 219 -
2016 (10) 242 1.284
2017 (11) 240 -
2018 (12) 246 4.515
2022 (16) 224 -
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Figure 14. Yearly PASER Performance for M-13 and M-99
Table 6. Yearly Progression of Right Wheel Path Faulting for M-13

Route - M-13
Data Year Total No. Avg Fault
(Pavement Age) Faults/Mile (in)
2006 (1) 3 -
2007 (2) 5 -
2010 (5) 2 -
2012 (7) 292 0.06
2014 (9) 251 0.05
2016 (11) 437 0.09
2018 (13) 266 0.08
2022 (17) - 0.05

Table 7. Yearly Progression of Right Wheel Path Faulting for M-99

Route - M-99
Data Year Total No. Avg Fault
(Pavement Age) Faults/Mile (in)
2007 (1) 0 0
2010 (4) 1 0.25
2012 (6) 58 0.08
2021 (15) - 0.13
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Cost Comparison

All costs included in this report have been adjusted to 2019 dollars to enable direct comparison
with the standard cost provided in the MDOT Pavement Selection Manual [3]. The cost adjustment
followed the procedure described in Chapter 6, Section F of that manual. The initial cost for
construction was approximated by using unit prices (per 10/11/2022) and the estimation method
for the pavement surface cost (including joints) as described in Chapter 2, Section A of the MDOT
Pavement Selection Manual. Note that this method does not consider any base and subbase
materials, rubblization, embankment, pre-repair/prep work, or HMA separator layers.
Accordingly, see Appendix Figures A37 and A38 for an example of the MDOT LCCA cost
estimation spreadsheet used to estimate the initial construction pavement cost.

To facilitate the following comparisons, the low-volume concrete reconstruction demonstration
projects will be evaluated against the standard concrete reconstruction performance curves and
cost data provided in the MDOT Pavement Selection Manual [3]. The full dataset of standard
concrete reconstruction projects was used instead of some subset of its projects, such as non-
freeway or low-volume pavements because the subset results were found to be consistent with the
overall results. This is likely because all standard concrete reconstruction projects are designed
according to their traffic and location characteristics, so their resulting performance should
correlate.

The initial construction cost of low-volume concrete pavement reconstruction is estimated at
approximately $209,00 per lane-mile in 2019 dollars. This cost assumes 6 inches of pavement
having 6-foot transverse and longitudinal joint spacings without dowel bars. Accordingly, the
MDOT "Joint, Contraction, C3p" unit price for transverse contraction joints without load transfer
was used to approximate the joint construction cost. The "Conc Pavt, Nonreinf, 8-inch, High
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Performance™ unit price was prorated to the per-inch cost to estimate the cost at 6-inch thickness.
In contrast, the estimated pavement cost for a standard reconstruction concrete pavement at 8
inches is $287,00 per lane-mile. Therefore, approximately $78,000 per lane-mile, or about 27% of
the initial cost, is saved using a thin concrete reconstruction versus the standard concrete
reconstruction. While there is more cost associated with the joint construction for thin concrete,
this cost is offset by the costs of dowels and material of the thicker standard concrete
reconstruction.

In addition to the pavement’s initial cost, its maintenance is a major contributing factor to the
overall cost of a pavement. Other than the initial warranty work for M-99, no contracted
maintenance activities occurred for either demonstration project. This warranty work should not
be included in this assessment because it was needed to facilitate adequate initial construction.
Still, intermittent minor repairs have been observed during field surveys. This type of non-
contracted minor repair work is commonly conducted on various routes throughout the state, but
it isn't easy to compare or assess the relative amount of this work per route because this type of
minor repair work is not fully tracked for every roadway segment. Still, to assess the maximum
potential cost of maintenance work, considering the total number of repairs observed for each
project, it can be approximated that the minor repair work is roughly equal to a single contracted
maintenance cycle. In comparison, per the MDOT Pavement Selection Manual, the standard
concrete reconstruction indicates that, on average, preventive maintenance cycles occur after 13,
17, and 23 years of service, with a reconstruction or major rehabilitation (R&R) estimated to occur
after 36 years. Accordingly, the cost per lane mile of these maintenance fixes is estimated at
$44,164, $46,592, and $64,015, respectively, so the total estimated maintenance cost for standard
concrete reconstruction is $154,771 per lane mile in 2019 dollars.

Therefore, low-volume concrete reconstruction has a lower initial cost than standard concrete
reconstruction. Furthermore, to date, the maintenance costs of the demonstration projects have
been much lower. Even if maintenance increases over time to match that of standard
reconstruction, due to the initial cost savings, thin concrete reconstruction provides a cost-effective
option.

Performance Comparison

The DI values of the demonstration projects and the average DI performance curve for standard
concrete are shown in Figure 16. Since the DI values of the demonstration projects are not a broad
average of statewide project values, these will have more variability and include the impacts due
to maintenance events. The variations in growth trends during the early stage of pavement service
life (0-10 years) can be attributed to warranty issues on M-99 and the high severity of pavement
distress due to heavy bridge equipment on M-13. After year 10, both M-13 and M-99 appear to
follow a similar growth trend compared with the standard concrete reconstruction performance
curve. Moreover, so far, both pavements are on track to meet or exceed the estimated service life
of a standard concrete reconstruction of 36 years (when a subsequent R&R would occur).
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Figure 16. Deterioration Curve of Pavement Preservation Strategy
Conclusions and Recommendations

The performance of both reconstruction projects on M-13 and M-99 is considered acceptable. Both
projects were designed for a 20-year design life. After 17 years in service, M-13 has performed
well with minimal maintenance. M-99 has comparable performance to M-13 after 16 years. As
documented in the warranty inspection, the early development of distress on M-99 can be
attributed to construction variability. These demonstration projects have shown that a 6-inch-thick
concrete reconstruction can achieve a service life proportional to a standard 8-inch-thick concrete
reconstruction, with lower initial construction costs and similar maintenance costs. Most of the
observed distress for the demonstration projects can be attributed to joint sawing. Therefore, since
thinner concrete pavements are cured more rapidly, saw-cutting must be done immediately after
construction.

Per the findings of this report, low-volume, thin concrete reconstruction can provide an acceptable,
cost-effective construction approach compared with traditional 8-inch thick JPCP reconstruction,
suitable for MDOT use where appropriate. It is recommended that the monitoring of this
demonstration project by MDOT be ended, and the project evaluations considered complete. It
should be noted that the basis of this conclusion was drawn from low-volume, non-freeway roads.
Therefore, this reconstruction fix type may not apply to high-volume and/or freeway roadways.
The small panel size requires twice as many joints as standard reconstruction, which may increase
noise and potential for joint faulting. Furthermore, since the thin concrete reconstructions do not
have dowels, the risk for load transfer distresses, such as faulting or spalling, increases for routes
with high traffic volume and larger truck classes.
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Appendix A: Pavement Design Records, Estimates, and Miscellaneous Notes
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Figure A 1. M-13 Proposed Cross-section Design Notes
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Figure A 3. Cross Section of Low-Volume Concrete on M-13 and M-99
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DGP DATA SHEET

Date:

101 32006

Project: CS 36011 JN 75184 M-99 Demo Project

Hamymer:

Location: M-58 NE{EE) Sta. 37+50

1002)

Personnel: M. Eacker - 0. Zemcik

A7.61

Soil Type: Aggregate Base

X

Input Input

Mumber §
of Accumulative |

Blows | Penetration

inch
[i] o
2 1.3 3302 Ja0e 16.51 1 16.51 13 12631 1.30
2 2.5 53,50 3048 18.24 1 15.24 14 13804 2580
2 ER-] a8.00 25.40 1270 1 1270 17 15608 350
3 47 115,38 30,48 1018 1 10418 22 18313 470
3 6.1 154,54 35.58 11.85 1 11.85 18 16588 610
2 T3 185,42 an.48 15.24 1 15.24 14 136594 7.30
2 B4 213,35 27.54 13.87 1 13.87 15 14576 340
3 48 243,84 3048 018 1 10,16 22 18313 SED
3 107 A 2754 3.3 1 2. 24 19492 070
3 118 30228 3048 016 1 1016 22 18313 11.80
3 13 33020 27.94 231 1 9.3 24 19497 15.00
3 14.1 35814 27.94 931 1 9.3 24 1949% 14.10
3 153 Jolitex e 30.48 1016 1 1016 22 18313 15,30
3 18.5 415.10 30.48 1016 1 10.16 2 18313 1650
3 17.7 445 58 3048 1016 1 1016 22 18313 17.70
3 189 AB0.OE 30.48 10.16 1 10,18 22 18313 18.80
3 2041 510,54 30.48 10,16 1 10.16 22 18312 2010
4 213 541.02 30.48 TE2 1 762 30 22607 21.30
4 2Z4 558,96 27 .94 688 1 698 x 22856 2240
4 236 509 44 3048 T62 1 TEB2 30 22807 2350
4 247 B2T.38 27 84 6.88 1 B.98 33 23858 24.70
4 258 B56.32 2784 6.88 1 6.98 3 23856 25.80
4 27 B85 80 3048 762 1 762 30 22607 2700 Fl
4 283 71882 33.02 326 1 8.26 27 21252 2830
3 294 T46.78 2784 831 1 831 24 19482 29,40
~ Tolal DGl CBR(%) Eilpsil  Maximum

Blows Average 10 3 18881 Depthiin.)

kri Stdewv. 3 1 3234 28.4
Max. 17 33 23856
Miin, 7 13 12831
C ool 0.3 0.3 0.2

Figure A 6. DCP Results for M-99 Northbound Station 37+50
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OGP DATA SHEET

Date:

1011 2006

Project: CS 38011 JN 75184 M-85 Demo Project

Hammer:

Location: M-99 NE(EE) Sta. J8+00

Pergonnel: M. Eacker - D, Zemeik

10.1(2 176(4) X

Soll Type: Aggregate Base

Inpurt Input
Numhber

of Accumulative

Blows | Penetration

inch

] [i]
2 1.1 2754 2784 13,87 1 13.97 15 14576 1.10
3 22 55 .88 27 94 8931 1 9.31 24 19482 220
4 33 B3 82 27.84 699 1 6.0% i3 230956 3.30
4 4.5 114 50 3048 762 1 T 62 30 22507 4 50
4 57 144,78 3048 762 1 T 62 30 22507 570
3 BT 17018 2540 B.£T 1 847 27 20870 6.70
3 T8 198.12 27 84 8.31 1 .31 24 189482 7.B0
3 ag 236 .06 27 .84 8.31 1 9.31 24 19482 B.80
3 10 254.00 27.84 .31 1 8.1 24 13492 10.00
3 11.2 284 .48 3048 10,16 1 1016 22 18313 11.20
3 12.2 0888 25.40 B.A4T 1 BAT 27 20870 12.20
3 133 337.82 27 84 8.31 1 5.31 24 19482 13530
3 4.3 36322 2540 B.4T 1 B4T7 27 2OBTG 14,30
3 15.4 391.18 27 54 .31 1 3.3 24 19492 15,40
3 16.5 41810 2704 831 1 9.31 24 19482 16,50
3 17.7 445 58 30.48 10,16 1 10.16 22 182313 17.70
3 188 A30.08 30.48 10,18 1 10.16 22 18313 18,90
3 20 508.00 27.94 8.31 1 8.31 24 18482 20,00
3 21 533.40 25.40 B.47 1 B.47 27 20870 21.00
5 221 561.34 2794 5,58 1 55859 43 28111 2210
4 232 588,28 2704 .08 1 6.98 33 23056 2320
4 24.3 H17.22 2704 5,09 1 605 33 23056 24.30
4 254 645,16 2704 6,08 1 6.98 33 23856 25,40 )
4 266 7564 3048 762 1 762 0 22507 25660
4 2T B 705,12 30,48 752 1 762 30 22507 2780
4 25 735,60 a0.48 762 1 762 30 22507 22,00

Total [sl+] CBRI%) E{psi) Maximum

Blows Average L] Fh) 20877 D in.
B8 Stdav. 2 5 2669 290

Max. 14 43 28111
Min. B 15 14576
C.oolV. 0.2 0.2 0.1

Figure A 7. DCP Results for M-99 Northbound Station 38+00
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DCP DATA SHEET

Date:

10132006

Project: C35 38011 JN 75184 M-9% Demo Froject

Hammer:

Location: M-39 NB(EB) Sta. 36+50

10402}

Personnel: M. Eacker - D. Zemcik

17.6(1)

Soll Type: Aggregate Base

X

7
Input Input
Number
of Accumulative
Blows Penetration
inch
o] o
1 1.1 2784 2754 2784 1 Z7.94 7 Bags 1.10
2 2.2 5588 27.54 13.87 1 13.87 15 145786 220
4 3.2 B1i.28 25.40 6.35 1 E.35 kY 25880 320
4 4.3 10822 27 .84 554 1 G99 33 23056 450
3 5.3 134,82 2540 547 1 &.47 27 2087 5350
4 6 152.40 17.7E 4.45 1 4.45 ] a2 600
] 75 18050 3310 782 1 782 30 22507 780
4 A5 21580 2540 6.35 1 6.35 ar Z5ES0 B.50
3 a7 24B.38 3048 1018 1 k16 22 18213 .70
3 0.7 27178 2540 547 1 .47 27 20B70 10.70
3 i1.8 295,72 2754 9.3 1 8.3 24 18482 11.80
4 128 32768 27 .54 6,98 1 E.55 kX1 23056 12.80
4 14.2 FE0.68 3302 825 1 8.5 27 21252 14.20
3 153 3BRE2 27 .54 931 1 9.3 24 19482 16.30
3 16 A06.40 17.78 5.03 1 5853 40 2BO50 16.00
3 176 44T O A4 13.55 1 13565 15 14801 17.60
3 168 477 52 3045 1018 1 10,18 22 18313 16.60
3 20 508,00 048 1018 1 1018 22 18313 20,00
3 211 535,54 2754 231 1 2.3 24 19482 £1.10
3 221 551.34 25.40 247 1 B.AT 2T HOETR 22,10
] 23.2 SB5.28 27.54 2.1 1 o 24 19482 2320
4 24.4 B18.78 3048 .62 1 TE2 30 22807 24,40
4 255 B47.70 27.94 6.89 1 6.99 33 23056 25,50 Fi
4 %7 GTE1E 3048 7a2 1 TE2 30 22607 24,70
4 278 70858 048 762 i 782 an 2507 27,80
3 289 T34.08 2540 .47 1 8.47 2T JOETO Z8,80
3 209 7H8. 48 25.40 g4a7 1 8.47 27 20870 29,80
Total DCi CER Elpsi) Maximuim
Blows Average g bl 21116 Depthiin.
80 Stdev, 4 9 4459 29.8
Max, 28 55 3322
Min, q 7 E869
C.of V. 0.5 0.3 0.2

Figure A 8. DCP Results for M-99 Northbound Station 38+50
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DCF DATA SHEET

Date:

10/1 32006

Project: CS 38041 JN 75184 M-99 Demo Project

Hgn‘rngr:

Location: M-85 NB{EB) Sta. 39400

10103}

Personnel: M. Eacker - D. Zemcik

1761}

Soil Type: Aggregate Base

X

Input Input
Number
aof Accumulative [
Blows | Penetration |
ingh
[1] i}
3 11 1
3 2.2 1
3 3.3 1 . .
3 4.4 111.76 27 a4 a3 1 2.3 24 19252 4.40
3 56 14224 A0.48 1016 1 10016 22 16313 5.80
3 T2 182.88 a0 Gd 131.55 1 13155 16 14801 7.20
2 a2 208.28 25.40 12.70 1 1270 17 16606 8.20
2 8.3 238.22 2754 1367 1 13.87 156 14576 9.30
2 103 261.82 25.40 1270 1 12,70 17 15608 1030
3 18 284 .64 33.02 1.1 1 11.04 20 172492 11.60
i 126 20004 25.40 1270 1 12.70 17 15606 12 60
3 138 36052 3048 1016 1 1016 22 16313 13,80
3 153 388.82 3840 1270 1 1270 17 15606 15.30
2 16.3 414,02 25.40 1270 1 1270 17 15606 168.30
2 173 43542 25.40 1270 1 1270 17 15608 17.30
2 163 4f4 82 2540 1270 i 1270 17 15608 18.30
3 163 480,22 25.40 847 1 347 a7 20870 18.30
4 203 51562 25.40 .35 i B.35 7 25B50 20.30
4 214 543,56 27 .84 .98 1 6.98 okt 23956 21.40
4 24 568 95 25.40 6.35 1 5.35 a7 ZHE50 Z22.40
4 x5 58680 27 .54 65.909 1 5.8 ] 2395 23.50
4 24.7 G27.3E k.48 T.E2 1 VB2 an 22807 2470
4 259 BE7.85 30.458 782 1 TE2 30 22507 25.80 2
3 265 [N 25.40 B.47 1 B.AT 27 20670 2590
3 278 TOBAZ 22.85 T.E2 1 TEZ 30 Z2R07 27 B0
3 =] T36.BO 3048 118 1 1018 o 18313 28.00
Total DGl GBR[% Elpsi]  Maximum
Eilows Average 10 24 19131 Depthiin,)
Tr Stebey, z T 3483 29.0
Max. 14 v 25650
Min. G 15 14676
C.of V. [1 3 0.3 0.2

Figure A 9. DCP Results for M-99 Northbound Station 39+00
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DGP DATA SHEET
Date: __ 1001372006 Personnek M. Eacker - D. Zemcik
Project: CS5 38011 JN 75184 M-98 Demo Project -Hammer: - 10.4[2} 17.6{1 X
Location: M-3% NE(EB) Sta, 40400 Soil Type: Aggregate Base

1

Inpat Input

Numiber

of Accumulative

Blows Penetration

inch

1] Q
1 1.2 30.48 a0.48 048 1 30.48 ] B33z 120
2 2.4 B0. G 3048 15.24 1 15.24 14 13694 240
2 34 8636 25.40 1270 i 1270 17 15606 340
2 a4 111,78 2540 12.70 1 12.70 17 15608 4.40
3 56 142,24 3048 10,18 ] 1018 2 18313 5.80
3 a7 17018 27.84 8.21 i 83 4 18482 B.TO0
4 ] 200546 3048 TE2 i ez an 22507 T80
4 5] Z26.06 25.40 6.25 1 £.35 k1) 25650 280
4 =R ] 251.48 25.40 535 1 B35 37 25660 9.90
4 1 279.40 27.54 [=R=1 h 695 33 23066 11,00
4 12 0480 2540 535 i £.35 i 25650 12.00
4 133 33782 3302 826 i 828 7 21252 13.30
3 145 368,30 3048 1018 1 1016 22 18313 14.50
3 158 386,24 27.84 931 1 .31 24 18482 15,60
3 16.7 424 18 2784 8.3 1 8.3 24 18482 16.70
3 178 452,12 27.84 9.3 1 5.31 24 15482 17.80
3 19 482,60 3048 1018 1 10,18 2z 18313 19.00
3 201 510,54 2784 M 1 3.3 24 19492 20.10
3 21.2 538.48 2784 9.: 1 831 24 18492 21.20
4 23 55642 27 94 B.99 1 B.89 33 23858 22.30
4 23.4 504.38 27.84 B.98 1 B.98 33 235966 23.40
4 245 B22.30 2784 5.99 1 5.99 33 23568 24,50
4 255 B47.70 25.40 6.35 1 6.35 37 25660 25,50 i
4 26 6 B75.64 27.54 6.99 1 6.89 33 23866 25,60
4 277 703.58 27.84 B.98& 1 B.88 33 23056 27,70
4 288 731.682 2784 B.9%9 1 B.9% 33 23056 25,60

Total DGl CBRW Elpsil  Maximum

Blows Average 10 27 20738 Depthiin.
86 Stdav. 5 ] 4268 28.8

Max, 30 w 25650
Min., 1] ] E332
C.atV. LR 0.3 0.z

Figure A 10. DCP Results for M-99 Northbound Station 40+00
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DCP DATA SHEET

Diate: 1001 32006 Persannel M. Escker - D. Zemeik
Project: S5 38011 JN 75184 M-93 Demo Project Hammer; 10,1[2} 17,811 _:I__
Location: M-099 NB(EE) Sta. 40+50 Soil Type: Aggregate Base
1
Input Input
Number
of Accumulative
Blows Penetration
Inch
| [¥]
1 1.3 Janz 3302 Jan: | 1 33.02 3] THEE 1.30
2 28 &E .0 3302 16,51 | 1 168.51 13 12831 280
3 a7 83 .98 27.84 B.31 1 2 24 18482 370
4 4.5 124.46 30.48 T &2 1 7.62 30 22507 480
4 B.1 154.84 3048 T.62 | 1 7.62 a0 22507 B.10
3 71 180.34 25.40 B.47 1 547 27 20870 T.10
3 B.1 20574 2540 B.47 1 B.AT 27 20870 8.10
3 583 23622 30.48 10.16 1 10,18 22 18313 8,30
3 0.5 2E6T0 348 10,16 1 10,16 22 18313 10.50
3 116 254 64 iT84 8.3 1 4.3 24 18452 11.60
3 1256 32004 25,40 547 1 B.47 27 20870 1280
4 133 vz 17.78 4.45 1 4,45 58 33122 13,30
3 148 37582 3810 12,70 1 1270 17 15606 14,80
4 159 A03 86 2784 §.09 1 6,04 33 23856 15,90
4 17 431,80 27.94 §.98 1 6.58 33 23956 17.00
3 16 457 20 2540 .47 1 B.47 27 20870 18.00
3 19 250 Z5.40 B.47 1 B.47 27 20870 19.00
4 202 513.08 30.48 T.E2 1 782 a0 22807 20.20
3 1.3 541.02 27.94 8.31 1 8.3 24 15482 21.30
3 223 GE6.42 2540 Ba7 1 B5.47 27 20870 22.30
4 238 580 44 33.02 826 1 E.26 27 21252 23.60
4 247 62738 27.84 [=R:L] 1 558 I3 23558 2470
3 257 G52.78 2540 547 1 2.47 27 20870 2570 z
5] 288 5B0.72 27.84 466 1 4.65 52 32038 26.80
7 are TO8.66 2784 3.99 1 350 &z 3GTTE 27.80
=] 92 T41.68 3oz 5.50 1 5.50 43 28470 2820
Taotal Dcl CBR{% Eipsi} Maximum
Blows Average k| i} 2181 Depthlin)
o3 Stdev. 5 12 5815 9.2
M, 33 62 38778
Min., 4 G TBGE
C.of W, 0.E 0.4 0.3

Figure A 11. DCP Results for M-99 Northbound Station 40+50
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OCF DATA SHEET

Date:

1001312008

Project: CS5 38011 JN 75184 M-99 Demo Project

Hammer:

Location: M-99 NB(EB) Sta. 41+00

104{2

Persannel M, Eacker - D. Zemcik

17.6{1}

Soil Type: .A.g_gregale Baze

X

1

Input Input
Mumbser

of Accumulative |

Blows Penetration

inch

o 1]
3 2.2 55,88 55 Bd 1863 1 1863 11 11860 220
3 35 E8.890 az.n2 11.01 1 11.01 20 17282 380
3 4.7 118.58 348 10,468 1 10,18 22 18313 470
3 a7 144,78 25,40 B.47 1 B.47 27 20870 570
3 6.7 hEA L 25,40 647 1 B47 27 20870 570
3 7.7 125.58 25.40 647 1 B.47 27 20870 770
3 88 223452 2704 a3 1 9.3 24 19492 B.ED
4 af 24892 25.40 .35 1 635 ar 25650 BED
4 11.2 234,48 A% 56 B.84 1 BBG 25 2ME3 11.20
4 124 314.96 3048 782 1 TE2 30 22507 1240
4 134 340,36 25.40 §.35 1 535 av 25850 13,40
4 144 3B5.TE 25.40 5.35 1 5.35 av 25850 14 40
4 15.5 393.70 27 .54 &89 1 5.89 33 23956 15,50
4 16.5 418.10 25.40 535 1 5,35 ar 25880 16,50
4 7.7 448,58 A0 .48 762 1 T.EZ 30 22507 17.70
3 18.7 474,98 25.40 E.47 1 B47 27 20870 18.70
3 197 a0, 38 25,40 E.47 1 547 27 20870 19,70
4 208 528,32 2754 §.99 1 ==t ] 33 23955 20.80
4 M5 55372 2540 6.35 L 5.35 ar 25850 2180
] 228 87912 26,40 2.08 1 .08 47 S0095 22.60
] 238 G452 25.40 433 1 423 SE 34301 23.B0
-] 24.8 628,92 25,40 423 1 423 1] 34301 24 B0
] 259 Ga7.85 2794 310 1 310 82 42841 25.90 ¥
7 269 SH32E 25 .40 363 1 363 G 38308 26.90
7 278 T08.66 25.40 3E3 i 363 =) 6308 27,80
7 289 73408 25.40 363 1 363 3 G308 28,90

Total [s]e]] CBRI%) Elpsi) Maximum

Blows Average 7 38 25718 Depthlin

114 Stdev. 3 18 TG 28.0
Max. 19 B2 43841
IMiin.. 3 11 11860
C. of V. 0.4 0.5 0.3

Figure A 12. DCP Results for M-99 Northbound Station 41+00
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DCP DATA SHEET

Date: 1011372006

Project: G5 38011 JN 75184 M-09 Demo Project

Personnel; M, Eacker - D, Zemeik

Hammer: 10.4{2} A7.6(1)

X

Location: M-9%9 NE(EB) Sta. 41+50

Soll Type: Aggregate Base

1
Imput Inpeut
Mumbsr
of Accumulative
Blows | Penetration
inch
il [i]
1 1.1 27 84 2784 27.94 1 27 54 T BEES 190
2 2.2 55 B8 2784 13.87 1 13.97 15 14576 2.20)
2 32 B1.28 2540 12.70 1 1270 17 1 5806 520
3 4.5 114,30 33.02 11.01 1 11.01 20 1702 450
3 5.4 147,352 33.02 1.1 1 1.1 20 17282 550
2z 6.9 175,26 27,94 13,97 1 1397 15 14576 .90
Fi a1 205,74 348 15,24 1 15.24 14 13584 B.10
4 9.2 23368 27 aa 599 1 5.9% i3 23356 8.20
3 102 259,08 25.40 B.47 1 B.47 27 20870 10,20
4 1.5 292,10 33.02 B.26 1 B.28 27 21252 11.50
a4 127 322,58 30,48 162 1 T.E2 a0 22507 12.70
3 138 350,52 27 .54 8.3 1 2.3 24 19452 13.80
4 15 381.00 3048 TE2 1 T.62 30 22507 15.00
i 16.1 A8 54 27 .54 5,99 1 6,90 33 23956 16.10
4 17.1 43434 25.40 B6.35 1 5,35 ar 25650 1710
4 18.2 452 28 27 .54 5.98 1 6,498 33 23958 18.20
4 19.2 AB7.BE 25.40 6.35 i 6.35 kT 25650 19.20
3 20.3 51582 2754 4 56 1 4.65 52 2038 20.30
5 ra 54810 30 48 &10 1 B.10 an 2H411 21.500
5 22.5 571.50 25.40 5.08 1 5.08 47 a008s 22.50
10 2368 500 44 27 54 278 1 2738 G2 A620 2380
g 24 6 B24 B4 2640 282 1 28z 91 A5ETO 24 860
d 28.7 G278 .94 348 1 343 T. apaTz 25,70 F}
~ Total DGl CBRI% Eipsiy  Maximum
Blows Average ] 35 23086 Depth{in.}
1] Stdav. 5 3 GE20 25.7
Max. 28 52 A0
Min. 3 T BEGE
C.ofv, 0.6 0.6 oA

Figure A 13. DCP Results for M-99 Northbound Station 41+50
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OGP DATA SHEET

Date:

10132006

Project: €35 38011 JN 75184 M-39 Demo Project

Perspnnel; M. Eacker - D, Zemcik

Hammer:  10.1)2} 1761} X

Location: M-28 NB(EB) S5ta, 42+00 Soil Type: Arggmﬂaaae
1 5
Inpurt Input Inpurt
Number Hammear
of Accumulative Blow
Blows Penetration Factor
inch 1 or 2)
1 [+]
F) 1.4 3558 35,56 17.78 1 1778 12 12262 1.40
2 2.4 G096 25.40 12,70 1 1270 17 15608 2.40
3 35 8890 27 .04 2.3 1 9.31 24 19492 350
3 4.5 114.30 25.40 847 1 847 27 20870 450
4 5.6 142,24 27.594 6849 1 [:8=l=] a3 23056 5.60
4 6.9 175.26 33.02 026 1 B2E a7 21252 6.90
3 & 203,20 27.04 .31 1 o 24 19482 8.00
3 9.2 23368 3048 1016 1 10,18 22 18313 8.20
3 10.3 261.62 27.54 2.3 1 a3 24 19432 10,30
3 11.4 280.56 27.54 a3 1 231 24 19452 1140
4 2.7 322 58 30z B.26 1 3.26 27 212582 12.70
3 13.8 35052 27.84 9.31 1 a3 24 19482 13,60
4 18 381.00 30.48 762 1 752 a0 22607 15.00
3 16 40540 25.40 B4y 1 847 27 20870 16.00
4 i7 431.80 25.40 6.35 1 £.35 1 25850 17.00
4 18 457.20 25.40 £.35 1 B35 a 25680 18.00
4 19.1 4B5.14 27.54 B.90 1 6.99 13 23956 18,10
5 20.1 51054 25.40 5.08 1 508 a7 o9 20,10
5 21.1 53554 254D 5.08 1 5.04 47 30095 2110
& 221 661.34 2540 4.23 1 4.23 58 34301 2210
[ 231 586,74 2540 4.23 1 4,23 58 343 2310
T 4.2 514 68 27 04 3.88 1 300 &2 35778 2420
-] 253 542 62 27 04 344 1 3.48 2 30372 25.30
12 25.8 656.32 12.70 1.06 1 1.06 274 S2653 25,80
Total [i]+] CBR{% Eipsi} Maxbmum
Blows Average B 44 26925 Depihfin,}
105 Stdev. 3 51 16540 25.8
Max, 18 T4 92653
Min. 1 12 12262
C.olv, 0.4 1.2 0.6

Figure A 14. DCP Results for M-99 Northbound Station 42+00
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DGP DATA SHEET

Date:

1011312006

Project: C5 38011 JN TH184 M-99 Dema Project

Hammer:

Location: M-99 SE(WE) Sta. 37+50

10412}

Parsonnal; M. Eacker - D, Zamcik

17 .601)

Soil Type: Apgregate Base

X

1

Input Input
Mumber ¥

of Accumulative

Blows | Penetration

inch

0 [}
2 1.5 38,170 360 1904 1 19.05 " TM&Em 1.50
2 27 B8.5E 3048 1524 1 16.24 14 13594 270
3 4 101 60 33.02 11.01 1 11.01 20 17az 400
3 5.5 138.70 3B.10 12,70 1 12,70 17 15506 5.60
2 6.7 170,18 .48 15.24 1 15,24 14 12504 6.70
2 k] 200.68 .48 15.24 1 15.24 14 13684 780
2 8.9 226.06 2540 12,70 1 12.70 17 18806 B0
3 nz2 25908 3302 1101 1 11.01 20 172482 10,20
3 115 29210 3302 11.01 1 11.01 20 17282 11.50
3 127 322 58 3048 10.16 1 10.16 22 18313 12,70
3 14 355 60 33.02 11.01 1 11.01 20 17282 14.00
3 153 388.62 33.02 11.01 1 11.01 20 17282 1530
3 16.7 42418 2556 11.85 1 11.85 18 163098 16.70
3 18 A57 20 3302 11.01 1 11.01 20 1792 18.00
3 19.3 A480.22 3302 1. 1 1101 20 17282 12,30
4 20.4 518.16 27.94 B892 1 595 33 23556 20,40
4 215 54510 27,94 B899 1 G99 33 23356 21,50
4 227 575.58 048 762 1 762 30 22507 2270
3 237 601598 25.40 647 1 547 a7 20870 2370
4 248 B32.46 30.48 62 1 a2 a0 22507 24,50
4 26.2 HE5.48 33.02 B.26 1 826 27 2382 26,20
3 7.2 H80, 88 25,40 E.47 1 847 27 20870 27,20
3 28.3 716882 27 a4 0.3 1 2.3 24 19462 2830 #
3 204 748,78 27,94 0.3 1 8.3 24 19482 29,40

Tokal [als]] CBR{%} Elpsi} Maxirmum

Blows Average 11 22 18109 Depthiin
72 Stdev, 3 [ ar 284

Mazx. 19 33 23956
Min. T 1M1 11670
C.ofv. 0.3 0.3 0.2

Figure A 15. DCP Results for M-99 Southbound Station 37+50
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Pt —
DCP DATA SHEET

Dater 10132006

Project: C5 38011 JN 75184 M-99 Demo Project

Parsonnel: M. Eacker - D. Zemeik

Hammer: 10962 17601} 0 X

Location: M-99 SB(WE) Sta. 38+00

Soil Type: Eg_g_rugata Base

7

Input

Mumber
of

Blows
o
z 1.3 a3.02 3302 18.51 1 1851 13 12831 1.30
3 28 68504 330z 11.01 1 11.01 20 17252 280
3 3B 25 52 3048 1016 1 1016 22 18313 380
3 5 127.00 3048 1016 1 1098 22 18313 5.00
3 5.2 18748 J0.48 10AG L 1018 22 18313 220
3 7.h 190,50 Ja.cz 11.01 L 11.0% 20 17292 7.50
3 B.B 223,52 302 1.0 t 1104 20 g &80
3 101 256,54 330z 11.01 1 11.01% 20 172492 1010
k 11.3 28702 3048 1016 1 1018 22 18313 11,30
3 12.4 314,95 2754 9.3 i 8.1 24 104592 12 40
3 137 347 98 33.02 11.04 i 11.04 20 17242 1370
3 149 3TEA6 3048 1016 1 1016 22 18313 14 80
3 159 403,86 25.40 547 1 847 7 20870 15.80
3 169 429 26 2540 547 1 a.4a7 7 20870 1680
3 18.3 464,82 35.56 11.85 1 11.85 18 6388 1830
3 19.4 49275 2784 .31 1 2.3 24 18452 15.40
3 20.4 518.18 25.40 547 1 247 27 20870 20.40
5 S - S48 64 ac.48 §.10 1 E.10 o 28411 2180
4 226 574.04 25.40 .35 1 6.35 a7 25650 22 80
4 23T &01.56 27 84 B8.58 1 6598 33 23956 2370
4 248 E25.92 2784 65.94 1 6.99 33 23066 24 B0
o4 259 BRT 86 27 .84 5.38 1 6.98 33 23966 2580
4 271 GEE 34 3048 782 1 7.62 an 22807 2710 #
4 282 71628 2794 6.9& 1 6.98 33 23058 2620
4 253 T44.22 27.94 G.Bg 1 6.99 33 23056 29,30
9 30.4 ErFalil 2794 5.98 1 6.95 1 33 23056 30,40

[

Total DLl CBRUW  Elpsi]  Maximum
Blows Average 9 26 20279 Depthiin.)
ar Stdev. 2 T 3393 304
Max. 7 i 26411

Klin. 1 13 12811
. of V. 2 0.3 0.2

Figure A 16. DCP Results for M-99 Southbound Station 38+00
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DGR DATA SHEET

Date:

1004 32006

Project: G5 38011 JN 75184 M-9% Demo Project

Hammer;

Location: M-99 SB(WE) Sta. J8+50

10.1{2]

Borsonnel M. Eacker - D, Zemcik

17.6(1)

Soil Type: Aggragate Base

X

1 5

Input Input Trpit

Murmber Harmmer
of Accumulative Blow

Blows Penetration Factor

inch
] a
2 1.8 38,10 3610 18.05 1 19.05 11 11670 150
3 25 63,50 2540 847 1 847 27 20870 280
& aT 93,88 a0.48 TEB2 1 T2 an 22507 3T
4 4.8 121.92 2794 6,849 1 6.99 33 23856 4 80
5 & 152 40 048 610 1 610 39 26411 6.00
4 T 182.88 ap.48 TE2 1 T2 30 22507 7.20
3 B3 21082 27 84 9.31 1 §.31 24 15482 B30
3 a4 FIaTE 27 54 9.31 1 531 24 15482 &an
3 10.4 26418 2540 847 1 B47 7 20870 10,40
k! 115 210 27 54 3.31 1 831 24 15482 11.50
3 12.5 217.50 26.40 847 1 847 a7 20670 12,60
4 137 4768 048 762 1 762 a0 22507 13.70
3 14.5 7846 30.48 1016 1 10,16 2 18313 14,80
3 18.1 408.84 30.48 1016 1 1016 22 18313 16.10
3 17.3 438 42 .28 1016 1 10,16 22 18313 17,30
3 18.4 457 36 744 931 1 431 24 k=" 18,40
3 19.5 495 30 2704 531 9 g3 24 15402 19,50
4 207 52678 30.48 762 1 T2 30 22807 20,70
4 M7 559,18 25 40 35 1 638 a7 2585() .70
4 22.7 576.58 25 40 638 1 638 37 2565( 2270
5 233 501 82 15,24 3.05 1 3.05 B4 43408 23,30
5 26.1 BAT 54 4572 614 1 .14 24 19750 2510
4 26.1 662,94 25 40 .35 1 5.35 37 2565( w40 |
4 72 f90,.88 27,94 6.8 1 5.08 33 23856 27.20
4 28.3 716.82 2794 668 1 &.08 13 23556 28,30
4 45 749,30 30.48 762 1 T62 an 22507 29.50
4 B TB2.32 33.02 B.26 1 828 27 2125z 30.80
Total DGl CBRIG Eipsil  Maximum

Blows Average 8 30 22180  Depthiin.)

o8 Stdev. 3 12 5255 30.B
Max. 18 B4 43408
Win. 3 11 11670
C.of V. 0.3 0.4 0.2

Figure A 17. DCP Results for M-99 Southbound Station 38+50
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DCP DATA SHEET

Date:

10132006
—

Project: C5 38011 .JN 75184 M-% Demo Project

Location: M-98 SE{WE) Sta, 39400

Hammet:

10.1(2)

Personnel: M. Eacker - D. Zemcik
—

1761}

Soil Type! Aggreqgate Base

Input Input
Mumber

of Accumulative

Blows Penetration

inch

[¥] 0
2 1.1 27 64 27.54 13,47 i 13.87 15 14576 1.10
3 24 B0.06 33.02 11.61 1 1.0 20 17282 240
2 35 83880 2754 13.87 1 1397 15 14576 350
4 4.8 121.82 33.02 B.26 1 B8.25 27 21252 4 80
3 6.2 157.48 35.56 11.85 1 11.85 18 16398 6.20
2 7.2 18Z.88 23.40 12.70 1 12.70 17 15606 720
3 B.6 21844 35.56 11.85 i 11.85 16 16398 3.80
3 BB 248,82 3048 1018 1 1016 2 18313 9.80
3 1.1 28154 33.02 11.01 1 11.m 20 17292 11.10
3 125 T.ED 35.56 11.85 1 11.85 18 16398 12.50
2 137 34798 348 018 1 1018 22 18313 1370
3 149 JTE45 30,48 1016 1 1018 2 18313 14 .80
3 159 403,88 25,40 BAT 1 847 27 20870 15.90
4 17 434,34 i0.48 TE2 1 T2 30 22507 17.10
3 18.4 467,38 3.0z 11.01 1 1.1 20 17292 18.40
3 186 407 .84 an.Aag 10,18 1 10,18 2 18313 18.50
3 0.8 S2E32 3048 1018 1 1016 2 18312 20.80
3 218 L5625 2754 2.3 1 8.3 24 18482 21.90
3 229 581.68 25.40 547 1 B.A4T 27 20E70 22.80
4 24 BOS.ED E7.84 B.58 1 5.98 13 23056 24,00
4 251 B37.54 27 .84 B.99 1 6.99 33 23856 2510
q 28.1 BEZ.04 25.40 B.35 1 6.35 37 25650 2610
4 275 G850 35.58 B3.89 1 B.8g 25 20153 27,50 +
4 287 ¥72B.58 30.48 782 1 762 30 22507 2870
3 298 756.92 27.84 2.3 1 8.3 24 18482 29,80

Total DGl  CBRi%l  Eipsi]  Maximum

Blows Average 10 24 19124 D in.
k] Stdev. 2 ] 2983 29.8

Wax, 14 kT 25650
Min. 3 15 14576
C.oolV. 0.z 0.2 0.2

Figure A 18. DCP Results for M-99 Southbound Station 39+00
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DCP DATA SHEET

Date:

10/ 32006
———

Project: C35 36011 JN 75184 M-85 Demo Project

Location: WM-99 SE(WR) Sta, 39450

Hammer;

10.4(2)

Personnel: M. Eacker - D. Zemeik

1761}

Soil Type: Aggragate Bage

X

1

Input Input

Number
of Accumulative

Blows Penetration

inch
[¥] 1}
2 1.2 3048 30.45 15 24 1 15,24 14 13654 1.20
2 258 B63.50 33.02 16.51 1 16.51 13 12831 2580
3 36 9144 27 .54 9.3 1 821 24 19497 A B0
3 47 119,38 27 .84 .3 1 2.3 24 19482 4.70
3 57 144.TE 25.40 BAT 1 247 27 20870 5.70
3 64 175.26 30.48 1016 1 1016 22 18313 8.80
3 T8 200,68 25.40 547 1 847 27 20870 7.80
3 82 23368 33.02 11.01 1 11.01 20 17252 2,20
3 108 269.24 3556 11.85 1 11.85 1B 16398 10.60
3 11.8 289.72 30 .48 1016 1 1016 22 18313 1160
3 13 330020 a0.458 018 1 1016 22 18313 13.00
3 14.1 35814 2704 9.3 1 a9 24 10492 14.10
4 153 3Ba.e2 3048 762 1 TE2 an 22507 15,30
3 16.7 424 18 36 56 11.85 1 11.85 18 16398 16.70
3 18,1 459 74 3556 11.85 1 11.85 18 16388 18.10
3 196 4497 84 3810 1270 1 12,70 17 15606 18,60
2 206 52324 25.40 12.70 i 12.70 17 15606 20.50
3 e 54364 25.40 B.4T 1 847 T 20870 21.60
4 i ETE. 58 7.5 698 1 B.58 a3 23856 2270
E) 2318 B07.05 30.48 &.10 1 610 et ] 26411 23.80
4 24.5 B32 48 25.40 B35 1 B.35 kv ZEEGD 2480
4 255 BET BE 25.40 B35 1 B35 a7 2ERS0 25.80
4 26.9 BE3. 28 25.40 .25 1 B.35 ar 20650 26.90 ]
4 278 708.68 2540 835 i B.35 a7 25650 27.80
4 25 73660 27.84 .58 1 6.88 33 23956 29.00
< 301 76454 27.84 G828 1 6.89 33 23956 .10
1
%
~ Total DGl GBRL Elpsii | Maximom

Blowes Average 10 26 20144 Depthfin)

85 Stodew. 3 B 4038 30.1
Max. 17 i 26411
Min. & 13 12531
C.of V. 0.3 0.3 0.z

Figure A 19. DCP Results for M-99 Southbound Station 39+50
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DCP DATA SHEET

Data:

101 J2 006

Project: G5 38011 JN 75164 M-95 Demo Project

Hammer:

10.1(2)

Porsonngl: M. Eacker - D. Zemcik

A7.6(1

—X

Location: W-99 SB{WEB) Sta.40+00 Soil Type: Aggregate Base

1

Input Input

Number

of Accumulative £

Blows | Penetration

ineh

[¥] i
2 1.2 3048 30.48 15.24 1 15.24 14 13654 1.20
2 2.3 5842 2784 13.97 1 13.87 15 14578 2,30
3 a5 B5.90 30,43 10,18 1 10,14 22 18313 350
3 4.6 116.54 2784 .31 1 a3 24 194952 4,50
3 5.6 142.24 25.40 B.AT 1 B.AT 27 20870 BED
4 B.8 17272 3044 762 1 762 30 22507 5.80
3 8.1 205,74 3302 11.01 1 11.01 20 17292 B.10
3 2.2 23368 27.84 31 1 8.31 24 19452 820
4 05 26670 3302 B26 1 E.28 27 21252 10,50
4 .7 26718 3048 T2 1 T.62 30 22507 11.70
3 126 325.12 27.54 8.3 1 8.3 24 19452 12.80
4 4.1 356.14 33.02 B.26 1 5.28 27 21252 14,10
4 154 391.16 33.02 B.26 1 5,28 27 21252 15,40
4 16.5 42154 30.48 T.62 1 762 a0 22507 16,60
4 178 45212 30,48 T2 1 752 30 22507 17.80
4 19 482.60 30,48 762 1 7e2 30 22507 19.00
4 202 513.08 a0.48 762 1 7.2 30 22507 20.20
4 22 535 48 2540 6.35 1 5.35 ar 25650 .20
5 224 56896 30,48 G610 1 6,10 35 28411 2240
5 235 596.90 27.84 558 1 550 43 2811 2350
4 26 G234 54 2784 6,09 1 698 33 23856 24 .60
4 257 652,78 27,54 G.08 1 .58 33 23856 25.70
4 6.8 Ga0.72 27,04 5,09 1 5.59 33 23958 26.80 7
4 a7 T0E.66 27.94 G.08 1 6.58 33 23958 27.80
4 282 T41.68 3302 B.26 1 B.25 27 21252 29.20

Total [xI] CBRi{"] Elpsi} Maximum

Blows Average B - 21571 Depthiin.}
82 Stdew. 2 T 3320 20.2

Max. 15 43 28111
Min. ] 14 13694
C.of V. 0.3 0.2 0.2

Figure A 20. DCP Results for M-99 Southbound Station 40+00
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DCP DATA SHEET

Date:

10132006

Project: G5 38011 JN 75184 M-3% Demo Project

Hammer:

Location: BA-96 SB{WE) Sta, 40+50

10.9{2}

Personnel: M. Eacker - . Zamcik

4761

Soil Type: Aggregate Base

X

1 5

Input Input Input

Number Hammear

of Accumulative Blow

Blows Penetration Factor

inch
[1] a
2 13 3302 33.02 16.51 i i6.51 13 12831 1.30
3 2.5 53.50 043 1016 1 10,16 2 18313 280
3 3.3 83.82 20,32 BIT 1 677 2] 24490 330
4 4.5 116,84 3302 826 i 8.6 27 21252 460
4 5E 148 24 25.40 5,35 ] B35 cry 25650 560
] LR 16T 64 2540 5,08 1 5.08 47 0098 B.E0
5 77 195,58 27.94 5,58 1 5.58 43 28111 7.0
4 BB 223,52 2704 690 1 6.99 a3 23956 8.80
4 1041 256,54 RN 825 1 8.25 7 21252 1010
3 1.2 284,48 27.94 9.3 ] 3.3 24 19492 1120
4 12.4 314.96 048 TE2 1 7E2 30 22507 12 40
4 138 350.52 35.56 889 1 a.89 25 253 13.80
] 14.9 37845 27.94 5.59 1 5.69 43 28111 14.90
3 159 403 S 2540 847 ] .47 4 20870 15.90
3 181 459 74 55 88 16.63 1 1883 k! 11860 1810
4 19.2 487 .68 27.594 6.88 i 698 33 23938 1920
4 202 513.08 2540 .35 1 £.35 i 25650 2020
4 213 541.02 27.54 5.99 9 6,89 33 23956 21.30
4 223 566,42 25.40 6.35 1 6.35 kN 25650 2230
4 233 581,52 25.40 6.35 1 6.35 EN) 25650 23.30
4 244 619,76 27 04 658 1 6.95 33 234958 24 40
5 254 54516 26.40 508 1 5.08 47 30099 25.40
4 26 4 GT0.58 26.40 6.35 1 B.35 ar 25650 25.40 )
5 275 G850 27.04 559 1 5.59 43 28111 27.50
5] 287 72896 30.48 508 1 508 47 0095 28.70
T 297 764,38 2540 363 1 363 [3¢] 38308 28.70
B |
i
Total Dcl CER{%) Eipsi} Maximum
Blows Average ] 34 24236 Depthiin.
113 Stdev, 3 12 5455 29.7
Max. 149 G 38308
Min. L] 11 11860
C.ofV, 0.4 0.3 0.2

Figure A 21. DCP Results for M-99 Southbound Station 40+50
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OCP DATA SHEET

Date:

101372006

Project: CS 38011 JN 75184 M-39 Demo Project

HEI‘I"II'I'IEI'.

Location: M-99 SB{WB) Sta. 41+00

10.9{2)

Personnel: M. Eacker - 0. Zemcik

17.6{1)

Soil Type: Aggregate Base

X

——

Input Input
MHumber
of Accumulative
Blows Penetration
inth

[i] [¥]

2 1.1 27.54 2754 13.87 1 13.87 15 14576 1.0
3 2.2 5588 2784 a3 1 9.31 24 12482 220
3 32 B1.28 25.40 847 1 B.47 w FOBTC 320
4 4.3 108 22 2784 895 1 6.99 33 23056 4.30
3 54 13718 2784 931 1 9,31 24 19402 5.40
4 6.5 16510 2784 6.99 1 6.99 32 23056 6.60
3 T 18558 48 1018 1 1018 22 18313 ]
3 5E I2352 2784 .31 1 9.31 24 19492 880
3 10 254.00 3048 10.16 1 1016 22 18313 10,00
3 11 279.40 2540 8.47 1 g.a7 27 2070 11.00
& 12.3 31242 iaoz B2 1 B.26 27 21252 12,30
3 133 EET 25.40 84T 1 847 27 2OBTO 13.30
3 143 el s 25.40 847 1 8.47 27 2DETD 14.30
& 155 39370 048 TE2 1 T.E2 30 22607 15.50
4 16,6 Aa21.84 2784 8.58 1 6.99 33 230856 16.80
4 17 6 447 04 2540 B.35 1 B8.35 w 25650 17.60
T 187 a74 .88 754 399 1 3.99 B2 LT 16870
T 19,7 500,38 2640 363 1 383 B2 3E308 18.70
T 20.8 528.32 2784 3.99 1 3.59 B2 A5TTE 20,60
] 218 SRE.26 27.94 486 1 4 65 52 32036 21.80
7 231 5EE.T4 3048 435 1 435 56 33618 23.10
7 241 B12.14 2540 363 1 363 2] ELEE] 2410
T 252 G40.08 27 04 389 1 389 B2 ARTTE 25,20 &
5 26.2 BE5.48 25.40 508 1 508 a7 30084 268,20
4 27.2 B20 B8 2540 B.35 1 6.35 37 25550 2720
3 283 718.82 27584 9.3 1 631 24 18482 830
& 298 751.84 3302 B2B 1 B 26 27 21252 860

~ Total DGl CBR%) Elpsll  Maximum
Blows Average 7 ar 252058 Depthiing)
17 Stdev. 3 16 7009 29.6
Neax. 14 69 38308
Min. 4 16 14576
C,of V. 0.3 0.4 0.3

Figure A 22. DCP Results for M-99 Southbound Station 41+00
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DCP DATA SHEET

Date: 10/1372006 Perzonnel: M, Eacker - D, Zemcik
Project: C5 38011 JN 75184 M-85 Demo Project Hammer:  10.1{Z) 17.6(1) X
Location; M-89 SE(WB} Sta. 41+560 Soil Type: Aggregate Base
1
Input Irput
Number
of Accumulative
Elows Penetration
inch
[¥] 0
z 11 27.84 27.594 1387 1 13.87 15 14576 1.10
4 2.3 58.42 a0.48 762 1 782 30 22507 230
4 3.4 85 36 ar.e4 5.09 1 £.00 33 23058 340
4 51 129.54 43.18 10,80 1 10,80 20 17535 510
4 6.3 160.02 30.48 T.E2 1 T.62 30 22607 6,30
3 T8 1832.04 33.02 11.01 1 11.01 20 17282 TE0
3 B.E 223.52 30.48 1016 1 1016 zz 18313 B.80
3 6.9 251.46 7.4 8.31 1 2.3 24 18452 8.90
4 11.1 281.94 3048 762 ] 762 30 22507 11.10
4 12.4 1496 3302 826 1 875 7 21252 12.40
L) 13.4 340,356 25,40 6,35 1 B35 T 25650 13.40
4 14.5 370,24 3048 T.E2 1 782 30 22507 1460
4 15.8 401,32 3048 T.EZ 1 762 30 22607 15.80
4 16.9 428 76 2784 6,98 1 695 33 23956 16.80
4 18.1 458,74 3048 762 1 7682 an 22507 18.10
4 19.2 45768 27.84 568 1 £.98 33 23956 19.20
4 203 515.62 27.84 5.58 1 5.99 33 23036 2030
4 21.4 543.56 27.84 G568 1 5.98 33 23056 2140
5 225 571.50 2784 5.59 1 5.88 43 28111 22.50
5 233 591.82 20.32 4.06 1 4.08 61 35319 £3.30
] 248 B24.84 3302 B.60 1 6.60 a5 24039 2460
il 25.7 BS2T& 2784 4 66 1 4 68 52 32036 25.70
L] 26.8 G&0.72 2784 4 56 1 4.68 52 32036 26,80 ]
L] 27 703.658 22.86 3.B1 1 3.81 65 35001 27,70
] 28.1 738.14 35.56 445 1 4.45 55 3312z 010
Tatal [i[H] CBR(% Eps=i) Maximum
Blows Average T a5 24450 Depthiin.}
108 Stdev, ] 13 5678 281
Max. 14 65 6891
M. 4 15 14576
C.of V. 0.3 0.4 0.2

Figure A 23. DCP Results for M-99 Southbound Station 41+50
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DCP DATA SHEET

Date:

101312006

Project: CS 38011 JN 75184 M-99 Demo Project

Location: M-98 SBE(WE) Sta. 42+00

EH‘I'I'IEI'!

10.4(2}

Personnel; M. Eacker - D, Zemcik

17.6(1}

Soil Type: Aggregate Base

X

1

Input Input

Number
of Accumulative

Blows Penetration

inch
[1] i
7 1.1 3794 27 94 13.97 1 13.97 15 14576 1.10
3 23 5842 A48 1016 1 1016 22 18213 230
3 35 55,90 3048 1018 1 1016 e 18313 3.50
4 4.7 119.36 3048 T.B2 1 7B an 22507 470
4 5B 14732 27.04 B.599 1 E.59 kX 2058 5.80
3 5.8 17272 2540 B.a7 1 847 27 20870 5.80
3 B 203,20 3048 1018 1 1016 x2 18313 .00
3 B3 236,52 a3.02 1.0 1 11.01 20 17282 .30
3 106 268,24 F3.02 1.0 1 1.0 20 17202 10.60
3 116 204 84 25.40 B.AT 1 B.47 7 20870 11.60
3 127 32Z5E 27594 2.3 1 2.3 24 18482 12.70
3 138 350.52 7.5 2.3 1 2.3 24 194492 13.80
3 14.8 crR=r 2540 5.47 1 847 27 20870 14,80
3 15.8 401,32 2540 47 1 247 r 20870 1540
4 171 434,34 35.02 526 1 8.25 27 212582 1710
3 181 455 74 25.40 54T 1 847 T 20870 18.10
3 181 485,14 2540 847 1 3.47 a7 20870 18.10
3 201 510,54 2540 5.47 1 847 27 20E70 2010
4 212 538 48 27 84 G.5E8 1 5.88 3 23856 2120
5 223 566 42 2784 5.59 1 5.58 43 28111 2230
5 234 50438 27584 5.58 1 5.59 43 281N 23.40
4 24.4 51976 2640 B35 1 5.35 T 25850 24.40
B 256 BA0.24 3048 5.08 1 5.08 47 30099 2560 ]
] 26.7 BrE18 2T 54 466 1 4 G5 52 32036 6T
5 278 70612 2794 559 1 5.69 43 2611 278D
B 293 Tdd 22 310 B.35 1 B.35 37 256560 28,30
Total DCi CBR{%) E{psi} Maximum

Biows Average & 30 22254 Depthiin.}

97 Stdev. ] ] 4352 29.3
Max. 14 52 32036
Min. 5 15 14576
C. ol V. 0.3 0.3 0.2

Figure A 24. DCP Results for M-99 Southbound Station 42+00

43




Date:

9/21/2006

Project Location:

Control Section

GEQGAUGE DATA SHEET

38011

Job Number

M-29 5. of Maple/Mechanic/W. Main Jet. to E. of Pearl 5t

75184

Site: Concrate
Soll Stiffness Range = 17 - 399 klbfin
Young's Modulus Range = 3.8 - 89 kpsi
Soil Youngs | Nuclear Gauge Measurements
Tost Test Location Layer | Stiffness | Modulus Dry Density Moisture
No. Station Lane Dist. from CL {ft.) Type kibffin kpsi |bsift"3 %
1 IT+50 NEI(EB) [ Subgrade 40.84 ER
2 IT+50 NB(EB) [ Subgrade 41 .85
Average 3T+50 Subgrade | 40.92 9.87 113.8 4.0
1 38+00 NEIEB} 6 Subgrade 4542 10.47
2 38+00 | NBI(EB} ] Subgrade 44,17 10.65
Average 38+00 Subgrade 43.80 10.57 118.0 4.2
1 18+50 NB(EB) 6 Subgrade A6 74 11.15
2 38+50 | NB{EB} 6 Subgrade 4575 11.28
Average 38+50 Subgrade 46.75 11.22 116.9 4.4
1 19+00 NB(EB) 6 Subgrade 35.81 B.64
2 39+00 | NB{EB} 6 Subgrade a5 87 B.55
Average 39+00 Subgrade 35.84 8.65 109.6 i6
1 39+50 | NBIEB} 6 Subgrade 35.56 B.58
2 39+50 | NB(EB} ] Subgrade 3538 3.53
Average 39+50 Subgrade 35.47 8.56 12,2 3.7
1 40+00 | NB(EB) [ Subgrade 30.44 9.51
2 40+00 NE(EE]) 6 Subgrade 4024 971
Average 40+00 Subgrade 39.84 9.61 105.4 39
1 40+50 NE(EE B Subgrade 35 64 a6
2 40+50 NB{EE ] Subgrade 3728 B.9o
Average 40450 Subgrade 36.46 8.80 111.8 5.2
1 41+00 | NB(EB) 6 Subgrade 4307 10.38
2 41+00 MNE{EE) 6 Subgrade 4385 108
Average 41+00 Subgrade 43.51 10.50 111.7 4.7
1 41+50 | NB(EB) 5 Subgrade 43,78 10.55
2 41+50 | NB[EB) & Subgrade 44,24 1067
Average 41450 Subgrade | 44.00 10.62 107.5 4.9
1 42+00 MNE(EE [ Subgrade 3915 9.44
2 42+00 NB{EE [ Subgrade 40,91 Q.87
Average 42+00 Subgrade 40.03 .66 122.2 7.8
1 42+50 NE(EB) -] Subgrade 4507 10.87
2 42+50 NE(EB) [ Subgrade 46.11 11.12
Average 42+50 45.59 11.00 119.6 71

Figure A 25. Subgrade Density Results on M-99 Northbound
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GEOGAUGE DATA SHEET

Date: - 9/21/2008 Control Section 38011 Job Number 75184
Project Location: M-99 5. of Maple/Mechanic/W, Main Jct. to E. of Pearl 5t.
Site: ~ Concrete
Soil Stiffness Range = 17 - 399 kibfiin
Young's Modulus Range = 3.8 - 89 kpsi
Soil Youngs | Nuclear Gauge Measurements
Test Test Location Layer | Siiffness | Modulus Diry {ansily Moisture
Mo. Station Lane Dist. from CL {ft.) Type kibflin kpsi Ibs/ft"3 %
1 37#50 | SB(WE) 6 Subgrade 42 .49 10.25
2 aT+50 | SB(WE) [ Subgrade 42,76 10.32
Average 37450 SB{WE) Subgrade 42 63 10.29 111.8 4.0
1 38+00 SB(WB) [5 Subgrade 4239 10,22
2 38+00 | SB(WB) 6 Subgrade 43.04 10.389|
Average 38+00 | SB(WB) Subgrade | 42.72 10.31 113.9 4.6
1 38+50 SB(WB) [ Subgrade 3868 9.33
2 3g+50 | SB(WB) [ Subgrade 3887 9.38
Average 38+50 | SB{WB) Subgrade 38.78 9.36 112.6 4.0
1 39+00 | SB(WB) [ Subgrade 34 58 B.34
2 39+00 | SB({WB) [ Subgrade 3387 BAT
Average 19+00 | SB(WEB) Subgrade 34.23 8.26 109.9 3.7
1 19+50 | SB(WB) [] Subgrade 421 1018
2 39+50 | SB{WB) [3 Subgrade 42 45 10.24
Average 39+50 | SB{WE) Subgrade 42.28 10.20 114.6 19
1 40+00 | SB(WB) [ Subgrade aro3 815
2 40+00 | SB(WE) [ Subgrade a8.53 928
Average 40400 | SB{WB) Subgrade 38.23 9.22 117.3 4.7
1 40+50 | SB{WE) [3 Subgrade 31.56 761
2 40+50 | SB(WE) 6 Subgrade 3218 776
Average 40+50 SB(WB) Subgrade 31.88 7.69 108.6 4.2
1 41+00 | SB{WB) 6 Subgrade 34 64 B.35
2 41+00 | SB(WB) [ Subgrade 3638 BT
Average 41+00 | SB(WB) Subgrade 35.51 8.57 123.9 T4
1 41+50 SB(WEB) -] Subgrade 40,24 11.88)
2 41450 SB(WB) B Subgrade 458 95 12 .06
Average 41+50 SB{WB) Subgrade 49.62 11.97 107.9 9.8
1 42+00 | SB{WB) 6 Subgrade 22.47) 547
2 42400 | SB{WB) ] Subgrade 24.05] 58
Average 42+00 | SB{WE) Subgrade 23.26 5.64 118.3 10.1
1 42150 | SB(WE § Subgrade
pl 42+50 | SBIWB 3 Subgrade
Average 42+50* | SB(WE) MA NA MA NA
*Contractor equipment cbhstruction.

Figure A 26. Subgrade Density Results on M-99 Southbound
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GEOGAUGE DATA SHEET

Date:  9/22/2006 Control Section 38011 Job Number 75184
Project Location: _M-89 S. of Maple/Mechanic/VV. Main Jct. to E. of Pearl St.
Site:  Concrete
Soil Stiffness Range = 17 - 399 kibfiin
Young's Modulus Range = 3.8 - 89 kpsi
Soil Youngs | Nuclear Gauge Measurements
Test Test Location Layer Stiffneszs | Modulus Dry Density Moisture
Mo. Station Lane Dist. from CL (fL.} Type kibflin kpsi Ibsift*3 %o
1 37450 NEB(EE) ] Sand Sub. 36.62 6.83
2 37+50 NE(EB) [ Sand Sub. 3TN 8.95
Average 37+50 NE({EE] Sand Sub. 36.87 B.89 113.7 4.6
1 38+00 NB(EB 6 Sand Sub. 39.54] 8.56
2 38+00 NB(EB [ Sand Sub. 39.69 9.57
Average 38+00 NE(EE) Sand Sub. 39.67 9.57 116.5 5.3
1 38+50 NB{EE} [] Sand Sub. 35,61 8.83
2 38+50 NE(EB} [ Sand Sub. 365,04 8.81
Average 38+50 NB(EB) Sand Sub. 36.78 B.87 144.0 4.9
1 39+00 NB{EB) [ Sand Sub. 435 10.49)
2 39+00 NB(EB} [ Sand Sub. 44 10.61
Average 39+00 NE(EB} Sand Sub. 43.75 10.55 114.3 4.2
1 39+50 NBI(EB} [ Sand Sub. 44 25 1067
2 39+50 NBI{EB} [ Sand Sub. 44,33 10.689
Average 39450 NB(EB)} Sand Sub. 44.29 10.68 114.8 4.1
1 40+00 NB(EB} 6 Sand Sub. 40.69 G.82
2 40+00 NEB(EB) [ Sand Sub. 41.49 10001
Average 40+00 NB(EB} Sand Sub. 41.09 9.92 111.1 459
1 40+50 NE(EB} 6 Sand Sub. 3Ba7 932
2 40+50 | NB(EB) 3 Sand Sub. 35.08 0.42
Average 40+50 NB{EB) Sand Sub. 38.87 9.37 106.1 4.0
1 41400 NB(EB]) [ Sand Sub. 30,33 Q49
2 41+00 NE(EB) [ Sand Sub. 40 965
Average 41+00 NE(EE) Sand Sub. 39.87 9.57 117.3 4.6
1 41450 NE(EB [ Sand Sub. 38.97 8.92
2 41450 NE(EB [ Sand Sub. 37.07 B.04
Average 41+50 NEB{EB Sand Sub. 3r.02 B8.83 115.6 5.0
1 42+00 NE{EB) [3 Sand Sub. 43,892 10.59)
2 42400 NE(EB) [ Sand Sub. 41 .56 10.69)
Average 42+00 NE{EB) Sand Sub. 42.74 10.64 117.0 5.3
1 42+50 NB(EB [ Sand Sub. 41.56 10.03)
2 42+50 NB(EB [3 Sand Sub. 42 10.14
Average 42450 NB(EB} Sand Sub. 41.78 10.09 108.5 6.5

Figure A 27. Subbase Density Results on M-99 Northbound
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GEOGAUGE DATA SHEET

Date:  9/22/2006 Control Section 38011 Job Number 75184
Project Location: .~ M-98 S. of Maple/Mechanic/W. Main Jct. to E. of Pearl St.
Site:  Concrete
Soil Stiffness Range = 17 - 399 kibfin
Young's Modulus Range = 3.8 - 89 kpsi
Soil Youngs | Nuclear Gauge Measurements
Test Test Location Layer Stiffness | Modulus Dry Density Moisture
No. Station Lane Dist. from CL (ft.) Type kibflin kpsi |bsift"3 %o
1 37+50 SBIWE) 6 Sand Sub. 33.14 B0
F 37+50 ) SB{WEB} 6 Sand Sub. 13.68 8.13
Average 37+50 SB(WB) Sand Sub. 33.42 B8.09 114.2 4.3
1 38+00 | SBIWB) 6 Sand Sub. 37.58 8,07
2 38+00 | SB{WB} 5 Sand Sub. 38.02 977
Average 38+00 SB(WB) Sand Sub. 37.80 8.12 114.9 5.0
1 38+50 SB(WE) [ Sand Sub. 41.88 1013
2 38+50 SB(WB) 6 Sand Sub. 42.45 10.24
Average 38+50 | SB(WE) Sand Sub. 4217 10.1% 114.4 4.9
1 39+00 | SB(WB) 6 Sand Sub. 4B.08 11.54
2z 39+00 SB(WB} [ Sand Sub. 45.54 11.71
Average 39+00 SB(WE} Sand Sub. 48.30 11.35
1 39+50 | S5B(WB) 6 Sand Sub. 41 8.88
2 39+50 | SB{WE} 6 Sand Sub. 41.1 8.91
Average 39+50 | SB(WB) Sand Sub. 41.05 9.90 115.8 4.4
1 40+00 SB(WB) 6 Sand Sub. 36.42 827
2 40+00 SB(WEB) [ Sand Sub. 36.8 5365
Average 40+00 SB(WB) Sand Sub. 38.61 8.32 109.0 53
1 40+50 | SE{WE} 6 Sand Sub. 3868 0,32
2 40+50 SB(WB) [ Sand Sub. 28,63 BAT
Average 40+50 SB(WB) Sand Sub. 38.74 8.35 107.8 4.4
1 41+00 | SE(WB} 6 Sand Sub. 40,89 8.56
2 41+00 SB(WB} 5] Sand Sub. 41.67] 10.05
Average 41+00 SB(WB) Sand Sub. 41.28 9.96 108.2 7.0
1 41+50 | SE(WE) [ Sand Sub. 47.83 11.54
2 41+50 | SE{WE) B Sand Sub. 48,08 116
Average 41+50 | SE(WE) Sand Sub. 47.96 11.57 115.7 5.4
1 42+00 SB[W-B [ Sand Sub. 46.81 11.29
2 42+00 SB(WE [:] Sand Sub. 47.5 11.46
Average 4200 | SB{WE) Sand Sub. 4716 11.38 110.2 6.4
1 42+50 | SB(WB) ] Sand Sub. 39.15 .44
2 42+50 SB{WB) 6 Sand Sub. 39.47 G52
Average 42+50 | SB{WB} Sand Sub. 39.31 9.48 110.1 9.3

Figure A 28. Subbase Density Results on M-99 Southbound
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GRADING PERMITS

13 VIDTH AKD LICATIONS VeRY
| 0 . I SEE PLANS
- LR "
| |
| i
|
! g 2, i' LME . 11" LA VRSO OTOLY 11" LAV 11" LA 5 g
s
- g ' — d-gl— I;‘w]
o
€ PLAN GRADE g - ¢
# PROP. CROMN S8 TP § 4 (W) ‘_ Sicawalk, Cone, 4 1neh
POINT SEE PLENS FOR LOCATIONS
Curb and Gutter, Concy Dat F3, Mod, LER S
Turf Establishment, Parl'omunna’ TP X GRON
= - 27
3\\“;\{#7/{‘5\\2;{\‘\\?\'/5 o T = Ct bt e A RRR A \\\WPZ AN vﬂ”’\\/(gvr?
Sdevalk, Cone, d1nch — /A Pl ——eeeem=memmm======mnE 7"7 == T T N o ——— s
SEE PLANS FOR LOCATIONS J —\ 2 = Subbass, CIP (4 1noh )
Sutbase, CIP (4 1ch) Cone Part N°";;‘”f' b "'éd" Bd X \-"Beotexua ls Separator Enbenknent, CIP
reqate Basa, b incl
Embanknent, CIP S, (1P fggregate Basa, 3 1nch

Aggregata Base, 3 inch

AL SECTION
GIE 10 S LIE 10 APLY: STA, 40605 T0 STA, 40756

Underdratn, Subgrade, B 1nch (PAID FOR AS Excavation, Earth)

Underdrain, Subgrade, B 1nch

Figure A 29. Proposed Typical Section M-13 (4 lanes)
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GRADING PERMITS

N-13 VIDTH D LOCATIONS VARY
‘ a , 40 SEE PLANS
| |
| i
1 i
' g L {1' LANE » 11" LA o VRSO O 11" LANE . 11" LANE . g é
- ) — 1't i = .--2l—~ ‘>I\‘
g 4 |uw g
% o o E z S = Sdovak, Cone, 4 ch
SEE PLANG FOR LOCATIONS
b and Cutter, Care, Det, F3, Mod, LIR T PN 2 |2 (¥ M) -
Turf Establishnent, Parfomunua* HP 80 M0 -\ 0 E:'-;’ ” %0 D EX GROUND
Sqﬁf?{\q\\f\?f‘z{\‘\\;’:;} =““”’”‘k" TR R D oot g B R Y e T KRN ;\\}3{"\\ Wy /;;\\/63'7;7:7
Sidewalk, Cone, 4 inch e B il 7'- 7 '“"'l‘ﬂ ___________
SEF PLAS FOR LOCATIONS i J Ao~ Subbass, CIP (4 1nch)
Subbase, CIP (4 nch) Cone Pavty Norreunf, 6 nch, Mod \-"Gaotexule Separator Enbanknent, CIP
Enbaknt, CIP Pagragate Bowy 6 nch Bagragte Bese 3 ch
fogregate Base, 3 mnch Y Subss, (1P
AL SECTION
GRADE TO THIS LINE Underdratn, Subgrade, 6 1nch
Uderdrain, Subgrade, 1ch (PAID FOR #S Excovaton, Earth) TO APPLY: §TA. 406426 T0 STA, 407436 Sty

Figure A 30. Proposed Typical Section M-13 (5 lanes)
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GRADE TO THIS LINE$~"
OR STRUCTURE

[WHERE CALLED
FOR ON PLANS |

3

TRUNKLINE SEWER——1—_

-9
0ONST ¢
SECTION LINE/SURVENL

VARIL,5 TD 2 ) Sl T

PEAM ]

PERMIT TO RECONSTRUCT EX 33! 20K EX 33 RN RECONSTRUCT
STIEWALK \ T SIEvAK

VERIES 14'70 32 2.5 CONC SHLR 12' CONC LAYE 121 CONC LANE LOHC SHLDR 2.5 VARIES 14'T0 25'
VIRIES (107 T0 & T VIRIES (10 T0 & 1+
R CURB & GUTTER, CONC,
CI), - OET 5, MO (1P
" : CONC PAVT PLAN GRACE
L COCE TP gy L NOWRETVF, ' INCH, M) — \ RO
p— \\ %/wmw (:E:F { //C3
i ORTN . \L f ” 20,00 \ ) ' < VARIES (0,5 70 20)
— Y —— h— I
— —
I S — 1" .
J /o \ -— 2 . 2 “SSUBBASE (CIP !
SUBBASE (CIP ) — R W I~ S S
o] \ \ " GRADE TO THIS LINE*
——GRACE TO THIS LINE*  SLGBASE (CIP e+ \
AGCRECATE BASE, § “~— UNDERDRRIN, SUBEASE, 4 (T1P

PROPOSED TYPICAL SECTION M-93

PPLY: 5TA 4148684 TO 5T 42+30.54

T0A

Figure A 31. Proposed Typical Section M-99 (4 lanes)
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Research Proj.: Date: 4/11/22 Weather: &0°F, clear & sunny

Proj. Manager: Control Sec./Job No.: 38011 / 75184 Attendance:
Item(s) Suarveyed: Low-volume Concrete Demonstration Project J. Schenkel
E. Rkerly
Location: M-2% in the Village of Springport - -
F. EKaseer
Contractor (s) : 4. Hargrove

Objective: Yearly wvisual evaluation

Observations:
Eastbound & Westbound (EE & WB) noted distresses:
ly 4 new cracked concrete =labsz were noted this year within the project limits.

v 3 additional =labs had noted spalling this year as compared to last year.

Accordingly, the severity of existing distresses, including cracks, spalls, and
corner breaks remained mostly unchanged from last year.

Conoclunsion=z: Like previou= surveys, the progression of distress (number and sewverity of
diztres=es) i= mostly =teady. Considering the pavement age (~17 years), pavement
performance is satisfactory.

Fuoture Work: Per past Pavement Demonstration Program Project Evaluation technical
reporting, it was recommended that monitoring of this demonstration project end with
final report because this project is performing as good or better than standard concrete
reconstruction projects. Since their initial construction costs are generally lower than
the =tandard 8-inch minimum de=sign, and their performance i= at least eguivalent, it i=s
concluded [(baszed on gqualitative and guantitative evaluation of awvailable data) that they
are a cost-effective alternatiwve for low-wvolume roadways.

In the interim, monitoring of this project will continue until it=s final report is
officially approved by HMDOT.

Notes taken by: Justin Schenkel

Figure A 32. April 2022 Field Evaluation Report for M-99
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Research Proj.: Date: 2/27/2Z Weather: 40°F, partially cloudy

Proj. Manager: Control Sec./Job No.: Attendance:

Ttem({a) Surveyed: Low-volume Concrete Demonstration Project J. Schenkel

F. Hassesr

Location: M-13 in Pinconning E. Dker]
- erly

Contractor(s): L. Hargrove

Objective: Yearly visual evaluation

Observations:
- EStarted at scuth end, traveling in the northbound direction.

Horthbound (NEB) Direction:

- &0 cracked panels, 3 of which are at the south appreoach to the bridge for Pine
Riwver.

- 54 repaired slabs=s.

- The longitudinal joint in the middle of the right lane has intermittent areas of
hesavy scaling and spalling.

- Froem the south end POB north approximately 5507, the 2 slabks making up the right
lane have corner cracking/spalling between themselwves.

o Hote that these corner spalls were not considered “cracked panels.” This was
noted in 201%, but these may have been considered “cracked panels®™ in Z018.

o These corner spalls were repaired with mastic material, but this repair seems
to be wearing out and segregating. The corner =spalling may be growing, or
slabks may be moving causing the repasir to break down. AEbout half of the
repairs have failed.

o Some of the cormer spalls are showing signs of washout underneath the slab.

Southbound (5B) Direction:
- 7 cracked panels, 3 of which are at the south approach to the bridge for Pine
River.
- &5 repaired slabs=.
- Longitudinal joint in the middle of the right lane looks the same as HB.
- Elabs at morth end (right before the pavement changes to asphalt), appear to have a

small amount of faulting.

Concluaions:

This pavement continues to loock good and appears relatiwvely stable. Slight increase in
distressed panels than last wyear, (~2.3% of =slabs last year to ~2.4% of slabks this year) .
The number of previocusly noted damsged slabs (due to bridge construction) near the

bridge for Pine Biver have remained unchanged, (with 4 few observed cracked slabks noted

this year a= compared to last wesar).

Figure A 33. April 2022 Field Evaluation Report for M-13, Page 1
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Field Evaluation Report Sheet
Michigan Department of Transportaticon of
Construction Field Services Division

Pavement Management Section

Future Work:

Per past Pavement Demonstraticon Program Project Evaluation technical reporting, it was
recommendad that monitoring of this demonstration project end with final report because
this project is performing as geood or better than standard concrete reconstruction
projects. Since their initial construction costs are generally lower than the standard 5-
inch minimum design, and their performance i=s at least sguivalent, it is concluded (based
on gualitative and guantitative evaluation of availakle data) that they are a cost-
effective alternative for low-volume roadwavs.

In the interim, monitoring of this project will continue until its finsl report is
officially approved by MDOT.

Notes tsksn by: Justin Schenksl

Figure A 34. April 2022 Field Evaluation Report for M-13, Page 2

- [

Figure A 35. April 2022 Field Evaluation Pictures for M-13
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Figure A 36. April 2022 Field Evaluation Pictures for M-99
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Alternative 2: Rigid Construction

Concrete Thickness
Pavement Type {in) Total Cost
IPCP 6.0 529.81 5209,880.00
No. of
Mid- Transv.
Panel Joint No. of
Long. Spacing | Transv. Total Length
Joints (ft) Joints of Joints (ft) Price Total Cost
1 6 280 15840 52.23 535,323.20
Conc Pavt, Ovly, Finishing and Curing Price Total Cost
52.03 M/A
$245,203.20

Figure A 37. MDOT LCCA Cost Estimation for Thin Concrete Reconstruction

Alternative 2: Rigid Construction

Concrete Thickness
Pavement Type {in) Price Total Cost
IPCP 8.0 539.75 5279,840.00
MNo. of Mid- Transv. Mo. of

Panel Long. Joint Transv. |Total Length
Joints Spacing (ft) Joints of loints (ft)| Price Total Cost
N/A 12 440 5280 510.94 557,763.20
T . Price Total Cost

Conc Pavt, Ovly, Finishing and Curing
52.03 M/A
$337,603.20

Figure A 38. MDOT LCCA Cost Estimation Spreadsheet for Standard PCC
Reconstruction
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Appendix B 1: Interim Warranty Inspection Report for M-99

The HNTB Companies N2 =, Evans Street Telephone (S17) 424-4682
Engineers Architects Planners Tecumseh, Michigan 49286 Facsimile {517} 424-4680
warahntb.com

Apnl 27, 2009
Mr. Jeff Bigelow, PE

MDOT Jackson TSC
“INTB

Jackson, Mi. 49201
Re: University Region Warranty Inspections
Dear Jeff,

A warranty mnspection (Interum) was recently completed on the following projects, which
were admimstered by the Jackson TSC:

« SWAD ID 2870/ The warranty location 15 on Main Street (M-99) in downtown
Springport from Maple Street to East of Pearl Street M&W Warranty for
New/Eeconstructed Jointed Plain Concrete Pavement. Contract ID 38011-75184 /
The Contractor was Mead Bros. Excavating Inc.

o SWAD ID 2871/ The warranty location 1s on Main Street (M-99) 1n downtown
Springport from Maple Street to East of Pearl Street: New/Reconstructed Hot
Mix Asphalt Pavement. Contract ID 38011-75184 / The contractor was Mead
Bros. Excavating Inc.

Artached to this correspondence you shall find MDOT Form 1884 (SWAD 2870) / JPCP
/ JRCP (First Cursory Inspection). As noted on the form. there was evidence of some
distresses noted. It is probable that warranty work will be required in the future.

Form 1134 / Superpave and Hot Mix Asphalt (First Cursory Inspection) is also attached
to the report pertaining to SWAD 2871. No evidence of any pavement distresses were
noted in the HVLA portion of this contract.

A PDF file of this inspection will also be e-mailed to you for your future use. Feel free to
call at anytume should you have questions and/or concems pertainmg to this warranty

repoit.

Sincerely,
HNTE, Michigan, Inc.

)Jr.'\.-..-r-;"-

Tom Shultz

CC: Mike Irwin, MDOT
Joe VanPoppel, MDOT
Erin Chelotti, MDOT
File
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SWAD 2870 Inspected 4-21-2009

Warranty Inspection
Materials and Workmanship Warranty for
New/Reconstructed Jointed Plain Concrete Pavement

Interim Inspection

SWAD ID: 2870
Contract ID: 38011-75184

Description: Downtown Springport. Main Street (M-

99) from Maple Street to East of Pearl Street. Village of
Springport.
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SWAD 2870

Inspected 4-21-2009

M-99 Transverse Cracg near POE, NB-1

Additional cracking near POE NB-1
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SWAD 2870 Inspected 4-21-2009

Corner Cracking 64’ from POE NB-1

Transverse crack 90 from POE, NB-1
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SWAD 2870

Spall 30" north of Pearl St. SB-1

Spall 80" north of Pearl St. SB-1

Inspected 4-21-2009
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SWAD 2870

Inspected 4-21-2009

Corner Cracking 100" north of Pearl SB-1

Transverse Crack 100’ north of Pearl NB-1

61




SWAD 2870 Inspected 4-21-2009

Transverse crack 130’ north of Pearl across entire roadbed

Scaling around patch in CL near 136 Main Street
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SWAD 2870 Inspected 4-21-2009

Transverse crack 180’ north of Pearl St. NB-1

Transverse crack 225’ north of Pearl St. across entire roadbed
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SWAD 2870

Inspected 4-21-2009

Spall 75’ south of Maple SB-1

Transverse crack 150° south of Maple
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SWAD 2870

Inspected 4-21-2009

Transverse crack 200’ south of Maple in SB-1

Corner crack 75’ south of Maple St. in SB-1
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SWAD 2870 Inspected 4-21-2009

== e

Transverse Crack/Spall at Maple/M-99 intersection North leg
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SWAD 2870 Inspected 4-21-2009

Joint sealant failure Maple/M-99 North leg

Transverse Crack North leg of M-99/Maple
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SWAD 2870 Inspected 4-21-2009

Joint sealant failure Maple/M-99 North leg

South leg of M-99/Maple, Longitudinal crack
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SWAD 2870

Inspected 4-21-2009

South leg of M-99/Maple, transverse crack
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SWAD 2870 Inspected 4-21-2009

Corner crack/Transverse crack in SE radius of M-99 and Maple

Picture of slab that has faulted with out signs of distress. East spring point of
SE quad of M-99 and Maple.
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Michigan Department FOR: FUSP &02() & 502{D)

of Transportation FIELD EVALUATION OF WARRANTY PERFORMANCE
1884 (07/07)
JPCP / JRCP (FIRST CURSORY INSPECTION)
CONTRACTOR INSPECTICN DATE
Mead Bros. Excavating 04/21/09
CONTROL SECTION INSPECTED BY
38011 Shawn Tinkey/Dustin Black
JOE NUMBER REWVIEWED EY
75184 (SWAD 2870) Tom Shultz
ROUTE RESIDENT ENGINEER
M-99 Jeffrey Bigelow

INSPECTION LIMITS

2870, Station 36+02.23 to 43+52 along M-99, also on W. Main 5t., Mechanic St. and Pearl St in village of Springport

DO ANY OF THE FOLLOWING DISTRESSES APPEAR?

DISTRESS TYPE YES D COMMENTS

TRANSVERSE CRACHKING

"~

LONGITUDINAL CRACKING [V ] [ ]

MAP CRACKING [ ] [ ]

SPALLING [ ¢ ] [ ]

SCALING [V ] |:| One isolated area
CORNER CRACKING [ v | [ ] Minor comer cracking

JOINT SEAL FAILURE Predominately on Maple

]
Nl

SHATTERED SLABS

GEMERAL COMMENTS ON LOCATION AND SEVERITY OF DISTRESSES:
Transverse Crack lanes 1 and 1A near POE: Comer Crack 64' from POE in lane 1: Transverse crack 90' from POE

in across entire roadbed: Spalling 30° north of Pearl SB-1: Spalling 80' north of Pearl St. SB-1: Comer Cracking

100" North of Pearl 5t. SB-1: Transverse Crack 100" north of Pearl St. NB-1: Transverse crack 150' south of Maple

in NB-1: Transverse crack 130" north of Pearl across entire roadbed: Scaling around patch on CL near 136 Main St.

Transverse Crack 180" north of pearl across entire roadbed: Transverse crack 225" north of Pearl across entire

roadbed: Spalling in NB-1 240" North of Pearl: Spalling 75" south of Maple SB-1: Spalling near springpoint in NE

quad of Maple and M-39: Joint sealant failure in intersection of Maple and M-39 near north leg: Transverse Crack in

intersection of Maple and M-99 North leg: Longitudinal crack in south leg of Maple/M-99 intersectionNB-1:

Transverse Crack in NB-1 mid radius of the SE quad of Maple and M-99:

Also note that there was faulting occuring at one location near the east spring point of the SE quad of Maple and

M-99 in a slab that did not show signs of distress.

It is our opinion that future warmanty work will be necessary on this portion of the project.

ISTRIBUTICN: REGIOMN OFFICE, TSC MAMAGER, RESIDENT ENGINEER, WARRANTY CONTRACTCR, SURETY COMPAMNY ;2

MSTRIBUTION AT THE END OF THE WARRANTY PERIOD Clear Form

1
2 - DISTRISUTION WHEN WARRANTY WORK I3 REQUIRED
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Appendix B 2: Final Warranty Inspection Report for M-99

The HMTH Cempanies 5405 Ann Arbor Road Telephare (517} T64-3345
Engineers Architects Plansners Jacksan, M1 45204 Facsimas (517) TE4-34TT
www it eom

June 7. 2011

Mr. Kelby Wallace, PE

MDOT Jackson TSC
2750 N. Elm Road HNTB

Jackson, Mi. 49201
Re: University Region Warranty Inspections
Dear Kellby,

A warranty inspection (Final) was recently completed on the following project, which
was administered by the Jackson TSC:

e SWADID 2870/ The warranty location is on M-99 (Downtown Springport/Main
Street)from Maple Street to cast of Pearl Street. / Contract 1D: 38011-75184: The
warranty is a M&W Warranty for new/Reconstrucied Jointed Plain Concrete
Pavement. The Warranty Contractor is mead Bros. Excavating. Inc.

Attached to this correspondence you shall find MDOT Forms 1831, JPCP/IRCP (Second
Cursory Inspection-Worst Segments) and 1885, JPCP/JRCP (Detail Inspection —
Questionable Segments). As noted on the forms, there is evidence of warranty
parameters being exceeded. Therefore, warranty work is required. A PDT file of this
inspection will also be e-mailed to you for your future use.

It should be mentioned that transverse cracking near the relief cuts was noted shortly after
construction was completed. Additional cracking was also noted during the Interim
Inspection of this contract. Because of the experimental nature of this contract
representatives from C&T have been monitoring the condition of the pavement.

Feel free to call at anytime should you have questions and/or concerns pertaining to this
warranty inspeetion, It should also be mentioned that all pictures taken during the field
survey are identified by geo-tagging. Geo-tagging, with the use of Google Maps,
pinpoints the exact location where the pictures were taken. If you desire, we will furnish
you with the needed software and send you individual pictures of the field inspection, or
just the ones that you want. The geo-tagging software does not work with the report in its
current PDF format.
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Sincerely,
HNTE, Michjgén, Ine

5

Tom Shultz

CCs Mike Irwin, MDOT
Joe VanPoppel, MDOT
Erin Chelott, MDOT
File
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SWAD 2870 M-99 5-27-2011

Warranty Inspection
M & W Warranty for New/Reconstructed
Jointed Plain Concrete Pavement

Final Inspection

SWAD ID: 2870
Contract ID: 38011-75184

Description: Main Street (M-99) from Maple Street to east of Pearl
Street, Village of Springport.
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SWAD 2870

M-99 5-27-2011

Picture #2: Corner spall near gutter pan.
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SWAD 2870 M-99 5-27-2011

Picture #3: Longitudinal cracking (two panels).

= T

racki

Picture #4: Transverse c g to e of panel.

76




SWAD 2870

M-99

5-27-2011

Picture #6: Cracking from curb joint through two panels.
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SWAD 2870 ) M-99 5-27-2011

Picture #7: Corner spall.

Picture #8: Transverse crack near joint.
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SWAD 2870 M-99 5-27-2011

Picture #9: Transverse crack near joint.

Picture #10: Transverse crack near joint.
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SWAD 2870 M-99 5-27-2011

Picture #11: Mid-panel transverse crack.

~ By ey

Picture #12: Transverse crack, parallel with joint.
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SWAD 2870 M-99 5-27-2011

Picture #13: Mid-panel transverse crack.

Picture #14: Corner crack.
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SWAD 2870 M-99 5-27-2011

Picture #15: Transverse crack (3 slabs).

Picture #16: Raveling/spalling joint.
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SWAD 2870 M-99 5-27-2011

Picture #17: Mid-panel transverse crack.

Picture #18: Longitudinal crack extending from previous patch.
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SWAD 2870 M-99 5-27-2011

Picture #19: Cracking/spalling near curb and gutter.

Picture #20: Longitudinal cracking, southbound only.
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SWAD 2870 M-99 5-27-2011

Picture #21: Transverse crack near curb and gutter.

85




b S

86




Michigan Department
of Transportation
1831 (07/07)

JPCP / JRCP (SECOND CURSORY INSPECTION - WORST SEGMENTS)

10F2

FOR: FUSP 602{1) & 802{D)

FIELD EVALUATION OF WARRANTY PERFORMANCE

CONTRAC TON THEPEC TICH DATE

Mead Bros. Excavating Inc. D5/271M1

CONTROL SECTION INSPECTED BT

38011 D. Black

JOB NUMSER REVIEWED BY

75184 (SWAD 2870) Tom Shultz

ROUTE RESIDENT ENGINEER

M-99 Jefirey Bigelow (Kelby Wallace)

INSPECTION LIMITS

Main Street (M-99) from Maple Street to east of Pear Street, Village of Springport.

TRANSVERSE CRACKING (> 5 FEET)

"\THRESHOLD LIMIT JPCP =1, JRCP = 2}

DISTANCE FROM POB TO

ESTIMATED TOTAL

SEGMENT NO. LANE DESCRIFTION | oo s EMENT imies)| NUMBER OF DISTRESSES COMMENTS
TC-1 NB 0.0 (POB) 1 See picture #6.
TC-2 NB 0.0 (POB) 1 See picture #8.
TC-2 SB 0.0 (POB) 1 See picture #9.
TC4 MB 0.0 (POB) 1 See picture #10.
TC-5 S8 0.0 (POB) 1 See picture #11.

LONGITUDINAL

CRACKING (> 5 FEET]

*(THRESHOLD LIMIT = 5% OF

SEGMENT LENGTH)

DISTANCE FROM POB TO

ESTIMATED TOTAL % OF

SEGMENT MNO. LANEDESCRIETION | or oo e SMENT (mits) HTRESE COMMENTS
LC-1 SB 0.0 (POB) 2 See picture #3.
Lc-2 MB 0.0 (POB) 1 See picture #5.
LC-3 MB 0.1 <1 See picture #18.
LC4 SH 0.1 4 See picture #20.

LC-

on

MAP CRACKING

"[THRESHOLD LIMIT = 10% OF SEGMENT AREA)

DISTANCE FROM POB TO

ESTIMATED TOTAL % OF

SEGMENT MO. LANE DESCRIPTION | 2 e e e e et COMMENTS
MC-1 Mo deficiencies noted.
MC-2
MC-2
MC-4
MC-5

SPALLING "(THRESHOLD LIMIT = « 2 SLAES, 10% OF SLAS PERIMETER)

_— " DISTANCE FROM POB TO ESTIMATED TOTAL "

SEGMENT NO. LANEDESCRIFTION | oruaT oF SEGMENT (miss) NUMBER OF SLABS COMMENTS
5P-1 ME quad Mechanic | 0.0 (POB) 1% of perimeter See picture #1.
5P-2 MB 0.0 (POB) 1% of perimeter See picture #7.
5P-3 S8 0.1 21% of perimeter See picture #16.
5P-4 MB 0.1 3% of perimiter See picture #19.

SP-5
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MDOT 1831 (07/07)

Page 2af 2

SCALING "(THRESHOLD LIMIT = = 1 SLAB, 15% OF SLAB AREA)
- DISTANCE FROM POB TO ESTIMATED TOTAL
SEGMENT NO- LANE DESCRIPTION | sTamT OF SEGMENT (miss)|  MUMBER OF SLABS COMMENTS

SCA1 Mo deficiencies noted.
SC-2
SC-3
SC-4
SC-5

CORMNER CRACKING "(THRESHOLD LIMIT = 1)

DISTANCE FROM POB TO

ESTIMATED TOTAL

SEGMENT MO. LAME DESCRIPTION START OF SEGMENT (mies)| NUMBER OF DISTRESSES COMMENTS
CC-1 5SE quad Mechanic 0.0 (POB) 1 See picture 2.
Cc-2 MB 0.0 (POB) 1 See picture #14.
CC-3
CC4
CC-5

JOINT SEALANT

FAILURE

"{THRESHOLD LIMIT = < 2 SLABS, 10% OF SLAB PERIMETER)

SEGMENT NO.

LANE DESCRIPTION

DISTANCE FROM POB TO
START OF SEGMENT (miles)

ESTIMATED TOTAL
HUMBER OF SLABS

COMMENTS

No deficiencies noted.

SHATTERED SLABS

*(THRESHOLD LIMIT = NONE)

SEGMENT MO.

LANE DESCRIPTION

DISTANCE FROM POB TO
START OF SEGMENT |miles)

ESTIMATED TOTAL
HUMBER OF SLABS

COMMENTS

55-1

No deficiencies noted.

55-2

55-3

554

55-5

*WARRANTY WORK REQUIRED?

[¥]vES

[no

" ENTER THRESHOLD LIMIT HERE FROM MATERIALS AND WORKMANSHIP PAVEMENT WARRANTY APPEMDIX

™ FOR EACH CONDITION PARAMETER, SUBTRACT THE ALLOWED NUMBER OF DEFECTIVE SEGMENTS FOR THE PROJECT DRIVING LANES FROM THE

RECORDED DEFECTIVE SEGMENTS. WARRANTY WORK I5 REQUIRED IF THE REZULT IS POSITIVE.

DISTRIBUTION:

1 - DISTRIBUTION AT THE END OF THE WARRANTY PERIOD
2 - DISTRIBUTION WHEN WARRANTY WORK |2 REQUIRED

REGION OFFICE, TSC MANAGER, RESIDENT ENGINEER, WARRANTY CONTRACTOR, SURETY COMPANY, 2
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Michigan Department FOR: FUISP G02(1) & 602D
of Transportation Fage 1of 3

1885 (DF/0T)

FIELD EVALUATION OF WARRANTY PERFORMANCE
JPCP / JRCP (DETAIL INSPECTION - QUESTIONABLE SEGMENTS)

CONTSACTONE INSSOECTION DATE

[Mead Bros. Excavating Inc. || 05127111

CONTROL SECTION INZPECTED BY

38011 [ Black

JOB NUMEBER REVIEWED BY

75184 (SWAD 2870) Tom Shultz

ROUTE RESIDENT ENGINEER

M-99 Jeffrey Bigelow (Kelby Wallace)

INSPECTION LIMITS [DRIVING LANES)
Main Street (M-99) from Maple Street to east of Pearl Street, Village of Springport.

SCALING (THRESHOLD LIMIT == 1 SLAB, 15% OF SLAS AREA)

DISTANCE FROM POB TO ESTIMATED TOTAL

SEGMENT NO. LANE DESCRIPTION START OF SEGMENT (miles) NUMEER OF SLARS COMMENTS

S5C-1 Mo deficiencies noted.

DISTRIBUTION: REGION OFFICE, TSC MANAGER, RESIDENT ENGINEER, WARRANTY CONTRACTOR, SURETY COMPANY ;2
1 - DISTRISUTION AT THE END OF THE WARRANTY PERIOD
2 - DIEETRIBUTION WHEN WARRANTY WORK IZ REQUIRED

89




MDOT 1885 (0740T)

FIELD EVALUATION OF WARRANTY PERFORMARNCE

JPCP / JRCP (DETAIL INSPECTION - QUESTIONABLE SEGMENTS)

FOR: FUSP 602{l) & 602(D)

Page 2of B

CONTRACTOR

INSPECTION DATE

Mead Bros. Excavating Inc. 052711

CONTRCL SECTICH INSPECTED BY

38011 (SWAD 2B87T0) D. Black

JOB HNUMSER REVIEWED BY

75154 Tom Shultiz

ROUTE RESIDENT EMNGINEER

M-99 Jeffrey Bigelow (Kelby Wallace)

INSPECTION LIMITS (DRIVING LANES)

Main Street (M-39) from Maple Street to east of Pearl Street, Village of Springport.

SHATTERED SLABS

(THRESHOLD LIMIT = NONE])

SEGMENT NO. LANE DESCRIPTION

DISTANCE FROM POB TO
START OF SEGMEMNT (miles)

ESTIMATED TOTAL
MUMBER OF DEFECTIVE
SLABS

COMMENTS

Mo deficiencies noted.

55-27

DISTRIBUTION: REGION OFFICE, T5C MANAGER, RESIDENT ENGINEER, WARRANTY CONTRACTOR, SURETY COMPANY, 2

1 - DISTRISUTION AT THE END OF THE WARRANTY PERIOD
2 - DESTRIBUTION WHEN WARRANTY WORK I3 REQUIRED
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MDOT 1885 (07/07) FOR: FUSF &02(1 & 6024D)
Pape 3of 8
FIELD EVALUATION OF WARRANTY PERFORMANCE

JPCP / JRCP (DETAIL INSPECTION - QUESTIONABLE SEGMENTS)

CONTRACTOR INSPECTION DATE

Mead Bros. Excavating Inc. 052711

CONTROL SECTION INAPECTED BY

38011 D. Black

75184 (SWAD 2870) Tom Shultz

ROUTE REZIDEMT EMNEINEER

M-99 Jefirey Bigelow (Kelby Wallace)

INZPECTION LBATSE MMRIVING LANES

Main Street (M-99) from Maple Street to east of Pear Street, Village of Springport.

TRANSVERSE CRACKING (> &5 FEET) [THREZHCLD LBAT JFCF = 1,

A
a
]
L]
[

ST R - mERERE DISTANCE FROM FOE TO ESTRAATED TOTAL R
IESMENT NE LANE DESCRIETION START OF SEGMENT (miles)| MUMSER OF DI3TRES3ES COMMENT2

-1 ME-1 0.0 (POB)

TC-2 SB-1 0.0 (POB)

TC-3 MB-1 0.1

Wl o) |

TC4 SB-1 0.1

TGS

T3

TC-7

TC43

TC2

TC-10

TC-11

TC-12

TC-13

TC-14

TC-15

TCE

TCAT

TC-18

TC-12

TC-20

TC-21

TC-22

TC-23

TC-24

TC-25

TC-26

TC-2Z7

DISTRIBUTION: REGIIN OFFICE, T2C MANAGER, RESIDENT ENGINEER, WARRANTY CONTRACTOR, SURETY COMPANY, 3
1 - DIZTRIBUTION AT THE EMD OF THE WARRANTY PERIOD
2 - DISTRIBUTION WHEN WARRANTY WORK IZ REQUIRED
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MDOT 1835 (07/07)

FIELD EVALUATION OF WARRANTY PERFORMANCE

FOR: FUSP 602(1) & 502D
Page 4 of B

JPCP / JRCP (DETAIL INSPECTION - QUESTIONABLE SEGMENTS)

CONTRACTOR

Mead Bros. Excavating Inc.

INSPECTICON DATE

052711

CONTROL SECTION
38011

INSPECTED BY
D. Black

JOB NUMBET
75184 (SWAD 25870)

REVIEWED BY
Tom Shuliz

ROUTE

M-39

RESIDENT ENGINEER

Jeffrey Bigelow (Kelby Wallace)

INSPECTION LIMITS (DRIVING LAMES)

Main Street (M-99) from Maple Street to east of Pearl Street, Village of Springport.

CORNER CRACKING

(THRESHOLD LIMIT = 1)

SEGMEMT NC.

LANE DESCRIFTION

DISTAMCE FROM POB TO ESTIMATED TOTAL
START OF SEGMENT (miles) | NUMBER OF DISTRESSES

COMMENTS

Cc-1 MB-1

0.0 {POB) 1

cc-2 SB-1

0.0 (POB) 1

DISTRIBUTION: REGION OFFICE, TSC MANAGER, RESIDENT ENGINEER, WARRANTY CONTRACTOR, SURETY COMPAMNY' 2
1 - ISTRIBUTION AT THE END OF THE WARRANTY PERICD
2 - DISTRIBUTION WHEN WARRANTY WORK 15 REQUIRED
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MDOT 1885 (07/07) FOR: FUSP 602il) & 602{D)
Pape SofB

FIELD EVALUATION OF WARRANTY PERFORMANCE
JPCP / JRCP (DETAIL INSPECTION - QUESTIONABLE SEGMENTS)

CONTRACTOR INSPECTION DATE

Mead Bros. Excavating Inc. 0ar2711

CONTROL SECTION INSPECTED BY

38011 D. Black

JOE NUMBER REVIEWED BY

75184 (SWAD 2870) Tom Shuliz

ROUTE RESIDENT ENGINEER

M-59 Jeffrey Bigelow (Kelby Wallace)

INSPECTION LIMITS (DRIVING LANES)
Main Street (M-99) from Maple Street to east of Pear Street, Village of Springport.

JOINT SEALANT FAILURE (THRESHOLD LIMIT = < 2 SLAES, 108 OF SLAB PERIMETER)

T ESTIMATED TOTAL
SEGMENT RO, LANE DESCRIPTION S?ﬂ;%ﬁ;gﬁgﬁw'}gm NUMEER OF DEFECTIVE COMMENTS

SLABS

J5F-1 [Mo deficiencies noted.

JSF-2 |

JSF-3

JESF4

JSF-5

JSF-G

JSF-T

JSF-3

JSF-8

JEF-10

JSF-11

JSF-12

JEF-13

JoF-14

JEF-15

JEF-16

JSFA7

JSF-18

JEF-18

JSF-20

JEF-1

JSF-1

JSF-1

JEF-1

JSF-1

JSF-1

JEF-1

DISTRIBUTION: REGION OFFICE, TSC MANAGER, RESIDENT ENGINEER, WARRANTY CONTRACTOR, SURETY COMPANY: =
1 - DISTRIBUTION AT THE END OF THE WARRANTY PERICD
2 - DESTRIBUTICN WHEN WARRANTY WORK I3 REQUIRED
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MDOT 1835 (07/07)

FIELD EVALUATION OF WARRANTY PERFORMANCE
JPCP / JRCP (DETAIL INSPECTION - QUESTIONABLE SEGMENTS)

FOR: FUSP 602(1) & 502(D)

Page G ofd

CONTRACTOR INSPECTION DATE

Mead Bros. Excavating Inc. Dsr27M1

CONTROL SECTION INSPECTED BY

38011 D Black

J0E NUMBER REVIEWED BY

751584 (SWAD 2870) Tom Shulz

ROUTE RESIOENT ENGINEER

M-G9 Jeffrey Bigelow (Kelby Wallace)

INSPECTION LIMITS (DRIVING LANES)
Main Street (M-29) from Maple Street to east of Pearl Street, Village of Springport.

LONGITUDINAL CRACKING (>5 FEET)

(THRESHOLD LIMIT = 5% OF SEGMENT LEMGTH)

SEGMENT NO.

LANE DESCRIPTION

DISTANCE FROM POS TO
START OF SEGMENT (miles)

TOTAL %0F DISTRESS

COMMENTS

LC-1

MB-1

0.0 (POB)

LC-2

561

0.0 (POB)

LC-3

MB-1

01

LC-4

561

01

O = T

LC-5

LC-8

LC-7

LC-a

LC-9

LC-10

Lo

LC-12

LC-12

LC-14

LC-15

LC-18

LC-17

LC-18

LC-12

LC-20

LC-21

LC-x2

LC-23

LC-24

LC-25

LC-26

LC-27

DISTRIBUTION: REGION OFFICE, TSC MANAGER, REFIDENT ENGINEER, WARRANTY CONTRACTOR, SURETY COMPANY 2
1 - DISTRIBUTICN AT THE END OF THE WARRANTY PERICD
2 - DIETRIBUTION WHEN WARRANTY WORK 13 REQUIRED
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MDOT 1385 (07/07) FOR: FUSP 60 & 6020
Page 7 of 8
FIELD EVALUATION OF WARRANTY PERFORMANCE

JPCP / JRCP (DETAIL INSPECTION - QUESTIONABLE SEGMENTS)

CONTRACTIOR INSPECTION DATE

Mead Bros. Excavating Inc. Ds27HMA1

CONTROL SECTION INSPECTED BY

3801 D. Black

J0E NUMBER REWIEWED BY

75154 (SWAD 2570) Tom Shulz

ROUTE RESIOENT EMGINEER

M-99 Jefirey Bigelow (Kelby Wallace)

INSPECTION LIMITS (DRIVING LANES)
Main Street (M-99) from Maple Street to east of Pearl Street, Village of Springport.

MAP CRACKING (THRESHOLD LIMIT = 10% OF SEGMENT AREA)

- - DISTAMCE FROM P08 TO - -~
SEGMEMT MO, LANE DESCRIFTION START OF SEGMENT miles) TOTAL % OF DISTRESS COMMENTS

MP-1 Mo deficiencies noted.

MP-2

MP-3

MP-£

MP-5

MP-g

MP-7

MP-3

MP-8

MP-10

MP-11

MP-1

=]

MP-1

| o

MP-1

MP-1

MP-16

MP-17

MP-18

MP-18

MP-Z0

MP-21

MP-Z2

MP-Z3

MP-24

MP-Z5

MP-Z6

MP-Z7

DISTRIBUTION: REGION OFFICE, TSC MANAGER, RESIDENT ENGINEER, WARRANTY CONTRACTOR, SURETY COMPANY 2
1 - DISTRIBUTICN AT THE END OF THE WARRANTY PERICD
2 - DISTRIBUTION WHEN WARRANTY WORK IS REQUIRED
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MDOT 1835 {07/07)

FOR: FUSP 602{1) & 602(D0)

FIELD EVALUATION OF WARRANTY PERFORMANCE

Page Bof B

JPCP / JRCP (DETAIL INSPECTION - QUESTIONABLE SEGMENTS)

CONTRACTOR INSFECTION DATE
Mead Bros. Excavating Inc. 052711
CONTROL SECTION IREPECTED &Y
38011 D Black

JOE NUMBER, REVIEWED BY
75184 (SWAD 2870) Tom Shultz

ROUTE
M-55

RESIDENT ENGINEER

Jeffrey Bigelow (Kelby Wallace)

REPECTION ORITS [DRIVING LENES]

Main Street (M-99) from Maple Street to east of Pearl Street, Village of Springport.

SPALLING

[THRESHOLD LIMIT = <2 5LA

B3, 10% OF SLAD PERIMETER)

SEGMENT MO,

LANE DESCRIPTION

DISTANCE FROM POB TO
START OF SEGMENT [miles)

ESTIMATED TOTAL
NUMBER OF SLABS

CIOMMENTS

5P-1 MB-1

0.0 (POB)

1%

5p2 5841

0.0 (POB)

1%

5P-3 NB-1

01

3%

= 581

01

21%

5P

5P

=

P8

5P

5P-10

5P-11

5P-12

5P-13

SP-14

5P-15

5P-16

5P-1T7

5P-18

5P-18

5P-20

5P-21

sp22

5P-23

5P-24

5P-25

5P-26

CRYT

Bl |

DISTRIBUTION:

Clear Form I

REGION OFFICE, TSC MANAGER, RESIDENT ENGINEER, WARRANTY CONTRACTOR, SURETY COMPANY ;
1 - ISTRIBUTICN AT THE END OF THE WARRANTY PERICD I
2 - DIESTRIBUTION WHEN WARRANTY WORK 15 REQUIRED
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Appendix C: CESAL Computations

Table C 1. M-13 Actual CESAL Estimation Data from Mary Street to North Street

YEAR | CAADT | DD LD TF CESALS
2025 448 0.57 | 0.9 0.78 65,434
2024 435 0.57 | 09 0.78 63,528
2023 422 0.57 | 0.9 0.78 61,677
2022 410 0.57 | 09 0.78 59,881
2021 418 0.57 | 0.9 0.78 61,049
2020 362 0.57 | 0.9 0.78 52,870
2019 440 0.57 | 09 0.78 64,262
2018 321 0.54 | 0.9 0.78 44,415
2017 341 054 | 09 0.78 47,182
2016 349 0.54 | 0.9 0.78 48,289
2015 405 054 | 09 0.78 56,038
2014 461 054 | 09 0.78 63,786
2013 450 0.54 | 0.9 0.78 62,264
2012 440 054 | 09 0.78 60,880
2011 434 0.54 | 0.9 0.78 60,050
2010 419 054 | 09 0.78 57,975
2009 404 0.59 | 0.9 0.78 61,075
2008 454 0.59 | 0.9 0.78 68,634
2007 440 059 | 09 0.78 66,575
2006 427 0.59 | 0.9 0.78 64,578

Cumulative CESALS 1,190,441
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Table C 2. M-99 Actual CESAL Estimation Data from Mechanic Street to Pearl Street

YEAR | CAADT | DD | LD TF CESALS
2026 93 051 1 0.78 13.564
2025 91 051 1 0.78 13,169
2024 88 051 1 0.78 12,785
2023 85 051 1 0.78 12,413
2022 83 051 1 0.78 12,051
2021 86 051 1 0.78 12,487
2020 76 051 1 0.78 11,035
2019 65 051 1 0.78 9.438
2018 65 051 1 0.78 9,438
2017 66 051 1 0.78 9,583
2016 75 0.51 1 0.78 10,890
2015 74 051 1 0.78 10,745
2014 73 051 1 0.78 10,599
2013 196 051 1 0.78 28,459
2012 192 051 1 0.78 27.878
2011 189 051 1 0.78 27,442
2010 183 051 1 0.78 26,619
2009 178 0.51 1 0.78 25,820
2008 172 0.51 1 0.78 25,046
2007 167 051 1 0.78 24,294

Cumulative CESALS 333,755

Table C 3. M-99 Initial Design CESAL Estimation Data for M-13 and M-99

ROUTE

LOCATION

CAADT

DD

LD

TF

GF

CESALS

M-13

Mary Street
to North
Street

509

0.51

0.8

0.78

26.87

1,588,690

M-99

Mechanic
Street to
Pearl| Street

103

0.51

1.0

0.78

20.33

303,397
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