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Memorandum 

DATE: February 12, 2014 

TO: Jon Bither  DEPT:  Region 5, Highway 

FROM: Scott A. Hayden DEPT: Highway Program 

SUBJECT:   Geotechnical Pavement Assessment Report No. 2014-112 
Mattawamkeag - Medway, Route 157, WIN 020435.00 

Project Information 

A geotechnical pavement assessment investigation has been completed for the preservation of 
a 9.05 mile segment of Route 157 in the towns of Mattawamkeag and Medway.  The project 
begins at the intersection of Main Street (Rte 2) and extends northerly on Route 157 for 9.05 
miles to the intersection of Dikey Moore Road and Medway Road. A start station of 10+00 (RLM 
0) was designated in the field by Region 5 personnel.  All references to stationing in this report
are based on stationing determined in the field using a vehicle mounted distance measuring 
instrument (DMI). 

The scope of this geotechnical investigation was limited to the collection of falling weight 
deflectometer (FWD) data, ground penetrating radar (GPR) data and the cutting of pavement 
cores.  

Existing Pavement Data 

The existing roadway consists of a 24-foot HMA paved surface striped as two 11-foot travel 
lanes.  Variable width (6’ – 10’) gravel shoulders are present between stations 12+00 and 
342+00. Variable width (2’ – 4’) paved shoulders are present between stations 342+00 and 
488+00. Pavement distress is considered moderate to high consisting primarily of cracking 
(fatigue, block, transverse, longitudinal) and rutting. It is anticipated that this pavement distress 
is due to frost effects, traffic loading, and fatigue.  

Pavement distress is noticeably higher between stations 357+50 and 488+00. Based on 
pavement core data and GPR data this difference is associated with a change in roadway 
structure. Between stations 10+00 and 357+50 the existing pavement structure consists of an 
average 10 inches of HMA underlain by granular base. Between stations 357+50 and 488+00 
the existing pavement structure consists of average of 4 inches of HMA underlain by 
approximately 6 inches of reclaimed pavement. A review of previous 
preservation/reconstruction  indicates that this latter segment of roadway was constructed 
as part of the 1995 Project No. STP-5715(00)X.   

Highway Program 
Brad Foley, Program Manager 



ARAN Data Summary 
 
A summary of the 2011 ARAN data is presented in Table 1 below. A complete listing of the 
ARAN data is presented on the Pavement Performance Assessment Summary (PPAS) found at 
the back of this report.  

 
Table 1: Summary of 2011 ARAN Pavement Data 

 
ARAN Pavement Data Range Average 

   
Pavement Condition Rating (PCR) 2.45 – 3.51 3.03 
International Roughness Index (IRI) 108 - 300 199 
Rut Depth (left) 0.1 ” – 0.3” 0.13” 
Rut Depth (right) 0.1 ” – 1.0” 0.34” 

 
 
Pavement Condition Rating (PCR) 
 
PCR is defined as the composite condition of the pavement on a roadway. The PCR is 
compiled from the severity and extent of pavement distresses such as cracking, rutting, and 
ride quality. The rating system uses a scale of 5.00 (perfect) to 0.00 (fully deteriorated). The 
PCR is the condition of the pavement only, not necessarily a reflection of the condition of the 
roadway base structure. A description PCR rating follows: 
 
 

Scale 
Value Scale Rating Description 

   
5 Excellent New or nearly new pavements. Free of cracks, patches or rutting. 

4 Good Pavements exhibit little to no visible signs of surface deterioration. 
Evidence of initial cracking or rutting.  

3 Fair Visible defects including moderate cracking, distortion and rutting. 
Some patching may now be present.  

2 Poor Pavement deterioration consisting of advanced cracking and severe 
distortion. Extensive patching and rutting also present.  

1 Very Poor Extremely deteriorated pavements. Defects include severe cracking, 
distortion, rutting and typically very extensive patching. 

 
 
The PCR rating for this project ranges from 2.45 – 3.51 with an average PCR of 3.03. The PCR 
rating is low (<3.5) basically throughout the project area except for a short segment between 
stations 250+00 – 257+00. The poorest values (< 3) were encountered between stations 10+00 
– 37+00, 120+00 – 158+00, 219+00 – 250+00, 295+00 – 382+00 and 406+00 – 464+00. The 
lowest value (2.45) was encountered between stations 406+00 and 421+00. 
 
International Roughness Index (IRI) 
 
Ride quality is expressed in terms of International Roughness Index (IRI) and is measured in 
inches per mile. IRI is a measurement of the inches of vertical displacement experienced by a 
vehicle in a mile of roadway. The lower the IRI, the smoother the ride will be. A description IRI 
scale follows on the next page: 



 
IRI Value 
(In./mile) Ride Rating 

  
< 100 Good Ride 

100 - 170 Fair Ride 
> 170 Poor Ride 

 
The IRI value for this project ranged between 108 - 300 in/mile with an average IRI value of 199 
in/mile. The IRI ride rating is marginal (≥ 150) throughout most of the project. The IRI rating is 
poor (> 170) between stations 10+00 – 68+00, 98+00 – 158+00, 219+00 – 250+00, 258+00 – 
488+00. The poorest ride rating (300) was encountered between stations 406+00 – 437+00. 
 
Wheel Path Rutting Values 
 
Wheel path rutting is present along the project site.  Rut depths varied from 0.1” – 1.0” with the 
greatest rutting present in the outside wheel path between stations 352+00 and 488+00. 
 
Existing HMA Thickness 
 
Existing pavement thickness estimates have been provided based on pavement coring and 
ground penetrating radar data. Based on these methods it has been determined that there is a 
considerable difference in pavement thicknesses along this project.   Between stations 10+00 
and 357+50 the existing pavement structure consists of an average 10 inches of HMA underlain 
by granular base. Between stations 357+50 and 488+00 the existing pavement structure 
consists of an average of 4 inches of HMA underlain by approximately 6 inches of unbound 
reclaimed pavement. This latter segment of roadway was constructed as part of the 1995 
Project No. STP-5715(00)X.      
 
Coring Data – Twenty-one pavement cores were obtained using a stand mounted, Milwaukee 
electric coring drill, utilizing a 4” thin wall core bit.  Pavement cores were drilled at stations 
30+00, 68+00, 110+00, 160+00, 190+20, 255+00, 300+00, 340+00, 390+50 and 450+60 (See 
attached pavement core summary sheet). The cores were transported to the Bangor Lab where 
they were photographed and stored.  Photographs of the cores are included at the back of this 
report as part of the GPR documentation. A summary/comparison of the existing pavement 
thickness derived from coring data verses the GPR data is shown in Table 2 on the following 
page.  
 
GPR Data – The GPR data confidence level is “fair” for this project. GPR reflection layers are 
described as moderately strong over some of the project and layer depths correlate fairly well 
with known pavement depths obtained from pavement cores. GPR data was collected at 1 foot 
intervals in the left and right wheel path of both the north and south bound lanes. Pavement 
thickness estimates were developed using Geophysical Survey Systems Inc. (GSSI) RADAN 
GPR Data Processing Software. Where available, pavement core thicknesses were used to 
ground truth the GPR data. The GPR pavement estimate data is presented on the attached 
GPR Estimated Pavement Thickness summary sheets as an average pavement thickness 
every 50’ for each travel lane. A spread sheet containing the GPR data at 1 foot intervals is also 
available at Y:\20435\00\GEOTECH\MSTA\GPR Data.   
 
A summary/comparison of the existing pavement thickness derived from coring data verses the 
GPR data is shown in Table 2 on the following page. Due to the considerable variation in 
pavement thickness previously mentioned, a comparison will be provided for stations between 
10+00 - 357+50 and 357+50 - 488+00. 



Table 2: Pavement Thickness Summary/Comparison 
 

 Travel 
10+00 – 357+50 Southbound Northbound 

   
Pavement Core Data   

Range of Thickness 7.5” – 11.0” 9.5” – 12.0” 
Average Thickness 10.0” 10.5” 

   
Ground Penetrating Radar Data   

Range of Thickness 5.1” – 16.6” 5.7” – 15.3” 
Average Thickness 9.8” 9.6” 

   
  
 Travel 

357+50 – 488+00 Southbound Northbound 
   
Pavement Core Data   

Range of Thickness 3.5” – 3.75” 3.75” – 4.5” 
Average Thickness 3.6” 4.0” 

   
Ground Penetrating Radar Data   

Range of Thickness 1.3” – 10.2” 1.2” – 7.6” 
Average Thickness 4.1” 4.1” 

   
 
FWD Results 
 
FWD data was collected every 500 feet for the entire length of the project site. FWD data was 
collected in the outside wheel path of the right lane (northbound). A summary of the FWD 
analysis is shown below in Table 3. 
 
FWD Analysis 
 
An FWD analysis was conducted using the following variables: 
 

Design Life:12    Future 18-kip P2.5 ESALs (Design Life): 1,449,780 
Initial Serviceability: 4.5            Terminal Serviceability:  2.5 
Reliability Level: 90   Overall Standard Deviation: .45 

 
Pavement depths used for DARWin analysis were taken from Ground Penetrating Radar 
Summary sheet included at the back of this report. Actual gravel depths are unknown. An 
assumed gravel depth of 24 inches was used for the DARWin analysis.   
 

Table 3: FWD Analysis Summary 
 

Design Variables % 
Passing Range Average 75th 

Percentile 
     
Existing SN exceeds Future SN 94 %    
Pavement Modulus (psi)  31,208 – 226,876 100,930 63,510 
Subgrade Resilient Modulus (psi)  2,573 – 9,649 5,810 4,470 
 



Existing Structural Number - The existing structural number exceeds the future structural 
number for 94% of the testing locations. 
 
Low Subgrade Resilient Modulus Values – A typical Mr value for a roadway built to a modern 
standard would range between 5,000psi to 9,000psi. However, several isolated areas along this 
project have relatively low Mr values (≈ 4,000 psi or less). These lower values may indicate a 
change in subgrade soil conditions such as an increase in water content. These lower values 
were encountered between stations 17+00 – 24+00, 107+00 – 117+00, 322+00 – 327+00, 
357+00 – 377+00, 397+00 – 403+00, 407+00 – 417+00, 433+00 – 437+00, 447+00 – 463+00, 
467+00 – 473+00, and 483+00 – 488+00. Drainage improvements should be considered in 
these areas 
 
Very low subgrade resilient modulus values (< 3,000 psi) were encountered between stations 
367+00 – 377+00. These low Mr values could create long term challenges in meeting future 
pavement performance expectations and could result in short term construction issues. 
Depending on the subgrade conditions at the time of construction, the roadway may be at high 
risk of failure if the pavement is removed and the roadway is subjected to traffic loading. 
Drainage improvements are strongly recommended in this area. 
 
FWD Deflection Plots and Interpretation 
 
FWD deflection plots are a graphical presentation of the numerical deflection values measured 
in mils (thousandth of an inch) obtained from the 7 recording sensors during testing.  The plots 
are one of a combination of geotechnical tools used when assessing the existing pavement and 
subsurface soil conditions and relative pavement performance. Variation in the deflection plots 
can indicate changes in the pavement and subsurface soil conditions and ultimately the existing 
and future pavement performance expectations. Low (<10mils) and uniform deflections 
generally indicate uniform and more favorable subgrade conditions. When deflections increase 
and/or become less uniform, this is commonly the result of less favorable pavement and 
subsurface conditions and/or changes in the soil conditions such as soil type, layer thickness, 
silt content, plasticity and water content. Changes in deflections are generally further examined 
and understood through the use of subsurface explorations. The deflection plots for this project 
are included on the following pages.  
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A Pavement Performance Assessment Summary (PPAS) has been provided for this project. 
The PPAS is a relative performance evaluation tool produced utilizing data obtained from FWD 
and ARAN testing. The data utilized from the FWD includes the deflections, existing structural 
number, and future structural number. The data utilized from the ARAN include the Pavement 
Condition Rating (PCR), International Roughness Index (IRI), and rutting depths from both 
wheel paths.  
 
The purpose of the PPAS is to highlight relative differences in the existing roadway 
conditions/performance. Areas that are performing relatively better may require less substantial 
rehabilitation needs and may be at lower risk of existing/future pavement failure. Areas that are 
performing relatively worse may require more substantial rehabilitation needs and may be at 
higher risk of existing/future pavement failure. If substantial segments of a project are identified 
as having considerable performance differences, variable rehabilitation measures can be 
considered for each of these areas. The use of variable rehabilitation measures along a project 
may better meet the engineering needs along the project and may result in a reduction of 
overall cost.     
 
Six potential performance criteria are used to develop the PPAS. An explanation of the six 
criteria used to create the PPAS is included at the back of the PPAS.  The Pavement 
Performance Assessment Summary follows on the next page. 
 
Based on Pavement Performance Assessment Summary a relative pavement condition/risk 
assessment is provided by station in the Table 4 below. The poorest roadway condition areas 
(relative) are listed first at the top of the table. Relative roadway conditions improve as one 
proceeds down the table. Please refer to the Pavement Performance Assessment Summary 
Sheets on the following pages for a complete listing of performance measurements.  See Table 
4 below and the PPAS on the following pages. 

 
The worse area(s) along this project (4-5 deficiencies) 

are between stations 355+00 and 488+00. 
 

Table 4: Relative Performance/Risk Delineation 
 

  

Im
proving R

oadw
ay C

onditions 
D

ecreasing R
isk 

 

Station 
Relative  

Performance/Risk 
comments 

# of Deficiencies 
 on PPAS 

   
356+00 – 382+00 
393+00 – 416+00 

Poorest Roadway Conditions (relative) 
Highest Risk Areas (relative) 5-6 

   
57+00 – 62+00 
70+00 – 85+00 

99+00 – 121+00 
355+00 – 356+00 
382+00 – 393+00 
416+00 – 488+00 

Reduced Roadway Conditions (relative) 
Moderate Risk Areas (relative) 3 - 4 

   
10+00 – 57+00 
62+00 – 70+00 
85+00 – 99+00 

121+00 – 355+00 

Best Roadway Conditions/Performance 
Lowest Risk Areas 0 - 2 

    
 



Note: Dates provided for "Year  Resurfaced" are provided from ARAN data and have not been verified.
GPR pavement thickness taken from outside wheel path, rounded to the nearest inch.

Pavement Performance Assessment Summary
(PPAS)

20435.00
Mattawamkeag - Medway

Route 157

DEFICIENCIES PERFORMANCE MEASURESUREMENTS GENERAL PAVEMENT INFORMATION
GPR FWD Data ARAN Performance Data ARAN Supplemental Data

Pave 
Thck 

in

Existing 
SN < 

Future 
SN

Increased 
FWD 

Pavement 
Deflections

PCR 
≤ 3.5

IRI       
≥ 150

Wheel Path 
Rutting             
≥ 0.5"

Inv Yr Shoulder Type and Width Yr. 
Resurf.

Left Right Left Right
(in.) (in.) ft ft

10+00 0 2 11 2.82 247 0.1 0.4 2011 Curb 1 Curb 1 1997
10+53 0.01 2 11 2.82 247 0.1 0.4 2011 Curb 1 Curb 1 1997
11+06 0.02 2 11 2.82 247 0.1 0.4 2011 Curb 1 Curb 1 1997
11+58 0.03 2 9 2.82 247 0.1 0.4 2011 Curb 1 Curb 1 1997
12+11 0.04 2 9 2.82 247 0.1 0.4 2011 Curb 1 Gravel 8 1997
12+64 0.05 2 8 2.82 247 0.1 0.4 2011 Gravel 8 Gravel 8 1997
24+78 0.28 2 8 2.82 247 0.1 0.4 2011 Gravel 8 Gravel 8 1997
25+84 0.3 2 8 2.82 247 0.1 0.4 2011 Gravel 8 Gravel 8 1997
37+98 0.53 2 9 3.14 194 0.1 0.3 2011 Gravel 8 Gravel 8 1997
39+04 0.55 2 8 3.14 194 0.1 0.3 2011 Gravel 8 Gravel 8 1997
43+26 0.63 2 8 3.14 194 0.1 0.3 2011 Gravel 8 Gravel 8 1997
43+79 0.64 2 9 3.14 194 0.1 0.3 2011 Gravel 8 Gravel 8 1997
57+00 0.89 3 8 X 3.14 194 0.1 0.3 2011 Gravel 8 Gravel 8 1997
62+00 0.98 3 9 X 3.14 194 0.1 0.3 2011 Gravel 8 Gravel 8 1997
68+08 1.1 2 10 3.08 162 0.1 0.2 2011 Gravel 8 Gravel 8 1997
69+14 1.12 2 10 3.08 162 0.1 0.2 2011 Gravel 8 Gravel 8 1997
74+00 1.21 3 10 X 3.08 162 0.1 0.2 2011 Gravel 8 Gravel 8 1997
76+00 1.25 3 9 X 3.08 162 0.1 0.2 2011 Gravel 8 Gravel 8 1997
94+48 1.6 2 9 3.08 162 0.1 0.2 2011 Gravel 8 Gravel 8 1997
98+18 1.67 2 10 3.04 198 0.1 0.3 2011 Gravel 8 Gravel 8 1997
98+70 1.68 2 10 3.04 198 0.1 0.3 2011 Gravel 8 Gravel 8 1997
110+00 1.89 3 11 X 3.04 198 0.1 0.3 2011 Gravel 8 Gravel 8 1997
115+00 1.98 4 11 X X 3.04 198 0.1 0.3 2011 Gravel 8 Gravel 8 1997
120+00 2.08 3 10 X 3.04 198 0.1 0.3 2011 Gravel 8 Gravel 8 1997
128+27 2.24 2 9 2.9 185 0.1 0.2 2011 Gravel 8 Gravel 8 1997
128+80 2.25 2 10 2.9 185 0.1 0.2 2011 Gravel 8 Gravel 8 1997
136+19 2.39 2 10 2.9 185 0.1 0.2 2011 Gravel 10 Paved 8 1997
137+25 2.41 2 8 2.9 185 0.1 0.2 2011 Gravel 10 Paved 8 1997
138+30 2.43 2 9 2.9 185 0.1 0.2 2011 Gravel 10 Gravel 10 1997
145+70 2.57 2 9 2.9 185 0.1 0.2 2011 Gravel 10 Gravel 10 1997
146+22 2.58 2 9 2.9 185 0.1 0.2 2011 Paved 6 Paved 6 1997
147+28 2.6 2 10 2.9 185 0.1 0.2 2011 Paved 6 Paved 6 1997
147+81 2.61 2 9 2.9 185 0.1 0.2 2011 Gravel 8 Gravel 8 1997
152+56 2.7 2 9 2.9 185 0.1 0.2 2011 Gravel 8 Gravel 8 1997
153+09 2.71 2 8 2.9 185 0.1 0.2 2011 Gravel 8 Gravel 8 1997
154+67 2.74 2 11 2.9 185 0.1 0.2 2011 Gravel 8 Gravel 8 1997
157+84 2.8 2 10 2.9 185 0.1 0.2 2011 Gravel 8 Gravel 8 1997
158+37 2.81 1 10 3.11 136 0.1 0.1 2011 Gravel 8 Gravel 8 1997
158+90 2.82 1 10 3.11 136 0.1 0.1 2011 Gravel 8 Gravel 8 1997
166+82 2.97 1 10 3.11 136 0.1 0.1 2011 Paved 6 Paved 6 1997

# of  
Performance 
Deficiencies      

(0 - 6)

Station RLM

LOCATION



Note: Dates provided for "Year  Resurfaced" are provided from ARAN data and have not been verified.
GPR pavement thickness taken from outside wheel path, rounded to the nearest inch.

20435.00
Mattawamkeag - Medway

Route 157

DEFICIENCIES PERFORMANCE MEASURESUREMENTS GENERAL PAVEMENT INFORMATION
GPR FWD Data ARAN Performance Data ARAN Supplemental Data

Pave 
Thck 

in

Existing 
SN < 

Future 
SN

Increased 
FWD 

Pavement 
Deflections

PCR 
≤ 3.5

IRI       
≥ 150

Wheel Path 
Rutting             
≥ 0.5"

Inv Yr Shoulder Type and Width Yr. 
Resurf.

# of  
Performance 
Deficiencies      

(0 - 6)

Station RLM

LOCATION

168+93 3.01 1 11 3.11 136 0.1 0.1 2011 Gravel 8 Gravel 8 1997
172+10 3.07 1 9 3.11 136 0.1 0.1 2011 Gravel 8 Gravel 8 1997
174+21 3.11 1 9 3.11 136 0.1 0.1 2011 Gravel 8 Gravel 8 1997
174+74 3.12 1 10 3.11 136 0.1 0.1 2011 Gravel 8 Paved 6 1997
176+32 3.15 1 11 3.11 136 0.1 0.1 2011 Gravel 6 Paved 6 1997
177+90 3.18 1 10 3.11 136 0.1 0.1 2011 Gravel 10 Gravel 10 1997
179+49 3.21 1 9 3.11 136 0.1 0.1 2011 Gravel 10 Gravel 10 1997
181+07 3.24 1 10 3.11 136 0.1 0.1 2011 Gravel 10 Gravel 10 1997
182+66 3.27 1 9 3.11 136 0.1 0.1 2011 Gravel 10 Gravel 10 1997
188+99 3.39 1 12 3.5 108 0.1 0.1 2011 Gravel 10 Gravel 10 1997
191+10 3.43 1 10 3.5 108 0.1 0.1 2011 Gravel 8 Gravel 10 1997
194+27 3.49 1 11 3.5 108 0.1 0.1 2011 Gravel 8 Gravel 10 1997
194+80 3.5 1 10 3.5 108 0.1 0.1 2011 Gravel 8 Gravel 10 1997
210+11 3.79 1 10 3.5 108 0.1 0.1 2011 Gravel 8 Gravel 8 1997
212+75 3.84 1 9 3.5 108 0.1 0.1 2011 Gravel 8 Gravel 8 1997
219+62 3.97 2 10 2.96 196 0.1 0.2 2011 Gravel 8 Gravel 8 1997
224+90 4.07 2 9 2.96 196 0.1 0.2 2011 Gravel 8 Gravel 8 1997
228+06 4.13 2 11 2.96 196 0.1 0.2 2011 Gravel 8 Paved 8 1997
229+65 4.16 2 11 2.96 196 0.1 0.2 2011 Gravel 8 Paved 8 1997
231+23 4.19 2 11 2.96 196 0.1 0.2 2011 Gravel 8 Gravel 8 1997
232+82 4.22 2 9 2.96 196 0.1 0.2 2011 Gravel 8 Gravel 8 1997
249+18 4.53 2 11 2.96 196 0.1 0.2 2011 Gravel 8 Gravel 8 1997
249+71 4.54 2 11 2.96 196 0.1 0.2 2011 Gravel 8 Gravel 8 1997
250+24 4.55 0 9 3.51 142 0.1 0.1 2011 Gravel 8 Gravel 8 1997
255+52 4.65 0 12 3.51 142 0.1 0.1 2011 Gravel 8 Gravel 8 1997
256+58 4.67 0 9 3.51 142 0.1 0.1 2011 Gravel 8 Gravel 8 1997
257+10 4.68 0 10 3.51 142 0.1 0.1 2011 Gravel 8 Gravel 8 1997
266+08 4.85 2 11 3.23 191 0.1 0.2 2011 Gravel 8 Gravel 8 1997
267+66 4.88 2 10 3.23 191 0.1 0.2 2011 Gravel 8 Gravel 8 1997
268+19 4.89 2 9 3.23 191 0.1 0.2 2011 Gravel 8 Gravel 10 1997
287+20 5.25 2 8 3.23 191 0.1 0.2 2011 Gravel 8 Gravel 10 1997
289+84 5.3 2 9 3.23 191 0.1 0.2 2011 Gravel 8 Paved 8 1997
294+59 5.39 2 9 3.23 191 0.1 0.2 2011 Gravel 8 Gravel 10 1997
296+70 5.43 2 9 2.94 243 0.2 0.2 2011 Gravel 8 Gravel 10 1997
298+29 5.46 2 8 2.94 243 0.2 0.2 2011 Gravel 8 Gravel 10 1997
309+38 5.67 2 9 2.94 243 0.2 0.2 2011 Gravel 8 Gravel 10 1997
316+77 5.81 2 10 2.94 243 0.2 0.2 2011 Gravel 8 Gravel 10 1987
317+30 5.82 2 10 2.94 243 0.2 0.2 2011 Gravel 8 Gravel 10 1999
318+35 5.84 2 10 2.94 243 0.2 0.2 2011 Gravel 8 Gravel 10 1999
326+80 6 2 9 2.94 243 0.2 0.2 2011 Gravel 8 Gravel 10 1999
327+86 6.02 2 9 2.96 211 0.2 0.2 2011 Gravel 8 Gravel 10 1999
329+44 6.05 2 9 2.96 211 0.2 0.2 2011 Gravel 8 Gravel 8 1999
329+97 6.06 2 10 2.96 211 0.2 0.2 2011 Gravel 8 Gravel 8 1999
342+11 6.29 2 10 2.96 211 0.2 0.2 2011 Paved 3 Paved 3 1999
351+62 6.47 2 9 2.96 211 0.2 0.2 2011 Paved 4 Paved 4 1999



Note: Dates provided for "Year  Resurfaced" are provided from ARAN data and have not been verified.
GPR pavement thickness taken from outside wheel path, rounded to the nearest inch.

20435.00
Mattawamkeag - Medway

Route 157

DEFICIENCIES PERFORMANCE MEASURESUREMENTS GENERAL PAVEMENT INFORMATION
GPR FWD Data ARAN Performance Data ARAN Supplemental Data

Pave 
Thck 

in

Existing 
SN < 

Future 
SN

Increased 
FWD 

Pavement 
Deflections

PCR 
≤ 3.5

IRI       
≥ 150

Wheel Path 
Rutting             
≥ 0.5"

Inv Yr Shoulder Type and Width Yr. 
Resurf.

# of  
Performance 
Deficiencies      

(0 - 6)

Station RLM

LOCATION

354+78 6.53 4 11 X 2.74 279 0.3 0.8 2011 Paved 4 Paved 4 1999
356+37 6.56 4 13 X 2.74 279 0.3 0.8 2011 Paved 4 Paved 4 1999
357+42 6.58 5 3 X X 2.74 279 0.3 0.8 2011 Paved 2 Paved 2 1999
379+07 6.99 5 5 X X 2.74 279 0.3 0.8 2011 Paved 2 Paved 2 1999
382+24 7.05 4 4 X 3.24 204 0.1 0.6 2011 Paved 2 Paved 2 1999
392+27 7.24 4 4 X 3.24 204 0.1 0.6 2011 Paved 2 Paved 2 1999
392+80 7.25 4 5 X 3.24 204 0.1 0.6 2011 Paved 2 Paved 2 1999
395+97 7.31 5 4 X X 3.24 204 0.1 0.6 2011 Paved 2 Paved 24 1999
399+66 7.38 5 6 X X 3.24 204 0.1 0.6 2011 Paved 2 Paved 2 1999
405+47 7.49 4 4 X 3.24 204 0.1 0.6 2011 Paved 2 Paved 2 1999
409+70 7.57 5 4 X X 2.45 300 0.2 1 2011 Paved 2 Paved 2 1999
412+00 7.61 5 4 X X 2.45 300 0.2 1 2011 Paved 2 Paved 2 1999
416+03 7.69 4 5 X 2.45 300 0.2 1 2011 Paved 2 Paved 2 1999
418+14 7.73 4 4 X 2.45 300 0.2 1 2011 Paved 2 Paved 2 1999
420+26 7.77 4 4 X 2.45 300 0.2 1 2011 Paved 2 Paved 2 1999
437+15 8.09 4 4 X 2.76 257 0.2 0.7 2011 Paved 2 Paved 2 1999
437+68 8.1 4 4 X 2.76 257 0.2 0.7 2011 Paved 2 Paved 2 1999
439+79 8.14 4 4 X 2.76 257 0.2 0.7 2011 Paved 4 Paved 4 1999
441+38 8.17 4 3 X 2.76 257 0.2 0.7 2011 Paved 4 Paved 4 1999
441+90 8.18 4 3 X 2.76 257 0.2 0.7 2011 Paved 4 Paved 4 1999
442+96 8.2 4 4 X 2.76 257 0.2 0.7 2011 Paved 4 Paved 4 1999
447+71 8.29 4 4 X 2.76 257 0.2 0.7 2011 Paved 4 Paved 4 1999
451+41 8.36 4 5 X 2.76 257 0.2 0.7 2011 Paved 2 Paved 2 1999
464+61 8.61 4 4 X 3.3 186 0.1 0.5 2011 Paved 2 Paved 2 1999
467+25 8.66 4 3 X 3.3 186 0.1 0.5 2011 Paved 2 Curb 3 1999
467+78 8.67 4 3 X 3.3 186 0.1 0.5 2011 Curb 3 Curb 3 1999
472+00 8.75 4 3 X 3.3 186 0.1 0.5 2011 Paved 2 Curb 3 1999
474+11 8.79 4 4 X 3.3 186 0.1 0.5 2011 Paved 2 Paved 2 1999
476+75 8.84 4 4 X 3.3 186 0.1 0.5 2011 Paved 2 Paved 2 2003
477+28 8.85 4 4 X 3.3 186 0.1 0.5 2011 Paved 2 Paved 2 2003
477+81 8.86 4 4 X 3.3 186 0.1 0.5 2011 Paved 2 Paved 2 2003
487+84 9.05 4 4 X 3.3 186 0.1 0.5 2011 Paved 2 Paved 2 2003

Average 2.4 8 3.03 199 0.13 0.34



Pavement Performance Assessment Summary Criteria Explanation 
 
 
 
1. Existing Structural Number (SN) is less than the Future Structural Number (FWD Data) - If 

the existing SN is less than the future SN at any station along the project an X will be placed 
in the corresponding column and the box will be shaded. 

 
2. Increased and/or Non Uniform FWD Deflections (FWD Data) – An X is placed in this column 

anytime the pavement deflection (1st sensor)  is greater than 15 mils, anytime the 2nd sensor 
is greater than 10 mils, and anytime the deflections become non uniform.  

 
3. IRI  > 150 (ARAN Data) – A complete listing of all ARAN IRI values collected for the project 

are listed on the PPAS in the IRI column. If the IRI value becomes greater than 150 
(indicating a reduction in ride performance) for any station the box will be shaded on the 
PPAS. This information includes the complete data collection from the ARAN inventory for 
the project rather than just the node data points supplied in projex..    

 
4. PCR < 3.5 (ARAN Data) – A complete listing of all ARAN PCR values collected for the 

project are listed on the PPAS in the PCR column. If the PCR value becomes 3.5 or less 
(indicating increased pavement deterioration) for any station the box will be shaded on the 
PPAS.  This information includes the complete data collection from the ARAN inventory for 
the project rather than just the node data points supplied in projex..    

 
5 & 6. Left Rut Depth / Right Rut Depth (ARAN Data) – A complete listing of all left and right  rut 

depth values collected along the project are listed on the PPAS in the rut depth columns. If 
the rut depth becomes 0.5” or greater the box will be shaded on the PPAS.  This information 
includes the complete data collection from the ARAN inventory for the project rather than just 
the node data points supplied in projex..    

 
Deficiency Column - The total number of deficient performance criteria (0 – 6) are totaled and 
placed in the deficient column (Def) for each station identified in the PPAS. If the total listed 
becomes 3 or greater the box will then be shaded. Existing and future pavement performance is 
likely to be reduced in areas exhibiting a greater number in the deficiency column.  Additional 
reclamation measures may want to be considered in these poorly performing areas. 
 



1 1/4" Overlay STATE OF MAINE FILE:  0157X
INTERDEPARTMENTAL MEMORANDUM

Date of Request: 12/20/2013 Return:  01/22/14
Latest Date Needed By 1/10/2014

To: Mike Morgan Dept.: MDOT, Bureau of Planning

From:  Carl Dodge Jr. Dept.: Highway Program - Reg. 5

Subject: Request for Traffic Information Project Manager: Jon Bither

TOWN(S): Mattawamkeag-Medway P.I.N. 020435.00 Consultant Proj no

COUNTY: Penobscot/Aroostook ROUTE: 0157X

Prep By: JG Sec. 1 Sec. 2 Sec. 3 Sec. 4 Sec. 5

Description of Sections
SR 157 

(Medway Road) 
NW/O U.S. 

Route 2

SR 157 
(Medway Road) 

@ Molunkus 
Twp TL

1 1570 (2004)                                             

2 Current 2014 AADT 1570                                             

3 Future 2026 AADT 1760                                             

4 Future AADT                                                        

5 DHV - % of AADT 10%         %         %         %         %

6 Design Hourly Volume 176                                             

7 % Heavy Trucks (AADT) 19%         %         %         %         %

8 % Heavy Trucks (DHV) 11%         %         %         %         %

9 Direct.Dist. (DHV) 67%         %         %         %         %

10 18-KIP Equivalent P 2.0 347                                             

11 18-KIP Equivalent P 2.5 331                                             

Notes or Remarks: 18-Kip ESALs are based on a 12 year life.

PLEASE PROVIDE:  (1) PIN NUMBER, (2)  THE CURRENT & FUTURE YEARS FOR WHICH YOU WANT
AADT CALCULATED, AND SEND TO MIKE MORGAN.  ( A LOCATION MAP IS NO LONGER NEEDED.)

Need Only Data Items Numbered 2, 3, 7 &11

1 1/4" Overlay.  AADT values range from 1300 to 1570 across project.

Beginning at US Route 2 in Mattawamkeag (Main St.) & extending northerly on SR

157 for 9.05 mi to the intersection of Dickey Moore Road & SR 157 (Medway Road).

Comments:

Latest AADT (Year)

Roadway Changes or Relocation 
(Attach Sketch) Other Please Describe Under Comments

RAFFIC REQUESTS WILL BE FILLED ON A FIRST COME / SERVE BASIS. PLEASE SEND WHEN PROJECT KICKS OFF!!

Please Check Box if 
Applicable:

Turning Movement needed                                        
(Provide Locations under Comments)

LOCATION/ 
DESCRIPTION:



         February 10, 2014 
 

Falling Weight Deflectometer (FWD) 
Summary Sheet 

 
Project #:  20435.00  
Town(s):  Mattawamkeag-Medway 
Route(s):  157 
Date Tested: 7/03/2013 
Requested By: S. Hayden 
Direction of Testing: North 
 
# Of  FWD tests: 95         # Of Power Augers/Spoons  0 
Design Life:  12  Future 18-kip P2.5 ESALs (Design Life): 1,449,780 
Initial Serviceability: 4.5           Terminal Serviceability:  2.5 
Reliability Level:   90  Overall Standard Deviation: .45 
 
Locations 
   Station (Feet)   Description 
 
  
 
Comments:  
 
Pavement depths used for DARWin analysis were taken from Ground Penetrating Radar 
Summary Sheets – North Bound Lane/Outer Wheel Path.  
 
Gravel depths were estimated at 24 inches for the DARWin analysis. 
 
 
 
 
 
 
 
 
 



20435.00 Mattawamkeag-Medway February 10, 2014

Route # 157
 *Combined

Existing Future Traffic Overlay Recommended Subgrade Pavement/Gravel
Station Structural Structural Structural Number Pavement Pavement Resilient Pavement Depth Used
(Feet) Number (in.) Number (in.) (Existing - Future) Thickness (in.) Modulus (psi) Modulus (psi) Depth (in) for Calculation (in)

15+00 6.86 4.31 2.55 - 131,003 4,353 8.3 30.0
20+00 5.98 4.45 1.53 - 86,776 3,947 8.4 30.0
25+01 5.73 4.38 1.35 - 76,607 4,155 9.9 30.0
30+00 5.85 4.14 1.71 - 81,354 4,902 9.1 30.0
35+00 5.30 4.27 1.03 - 60,403 4,484 9.2 30.0
40+00 6.59 4.16 2.43 - 116,071 4,841 9.2 30.0
45+00 7.04 3.63 3.41 - 141,984 7,182 10.8 30.0
50+00 6.20 4.30 1.90 - 96,893 4,393 8.6 30.0
55+01 6.13 4.05 2.08 - 93,572 5,231 9.1 30.0
60+05 5.14 4.08 1.06 - 55,177 5,132 10.0 30.0
65+00 5.99 4.30 1.69 - 87,226 4,376 8.2 30.0
70+01 6.24 4.07 2.17 - 98,664 5,173 8.5 30.0
75+03 5.25 4.38 0.87 - 58,721 4,143 10.0 30.0
80+00 6.23 3.39 2.84 - 98,386 8,691 9.6 30.0
85+20 7.11 3.71 3.40 - 146,156 6,737 10.1 30.0
90+04 7.52 3.43 4.09 - 173,186 8,436 9.9 30.0
95+00 7.53 3.58 3.95 - 173,413 7,451 10.1 30.0

100+15 6.09 3.55 2.54 - 91,670 7,618 10.7 30.0
105+01 6.92 3.70 3.22 - 134,614 6,805 11.0 30.0

Possible Weak Soils (<3000)
Possible Shallow Bedrock (>10000)
Pavement depths were taken from Ground Penetrating Radar Summary Sheet - North Bound Lane/Outer Wheelpath.
 * Gravel Depths were estimated at 24 inches
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20435.00 Mattawamkeag-Medway February 10, 2014

Route # 157
 *Combined

Existing Future Traffic Overlay Recommended Subgrade Pavement/Gravel
Station Structural Structural Structural Number Pavement Pavement Resilient Pavement Depth Used
(Feet) Number (in.) Number (in.) (Existing - Future) Thickness (in.) Modulus (psi) Modulus (psi) Depth (in) for Calculation (in)

110+01 5.81 4.68 1.13 - 79,827 3,403 9.8 30.0
115+00 4.74 4.79 -0.05 0.11 43,403 3,165 9.6 30.0
120+27 7.04 3.75 3.29 - 141,921 6,540 8.8 30.0
125+03 6.92 3.91 3.01 - 134,621 5,798 9.9 30.0
130+03 5.89 4.14 1.75 - 83,049 4,898 9.4 30.0
135+00 5.93 3.67 2.26 - 84,595 6,930 9.5 30.0
140+00 7.24 3.96 3.28 - 154,485 5,579 9.4 30.0
145+03 6.32 3.56 2.76 - 102,368 7,544 9.5 30.0
150+03 5.91 4.28 1.63 - 83,825 4,461 9.9 30.0
155+08 6.66 3.73 2.93 - 119,823 6,657 11.4 30.0
160+04 6.34 4.05 2.29 - 103,466 5,224 8.9 30.0
165+01 7.91 3.30 4.61 - 201,145 9,388 9.0 30.0
170+00 7.38 3.33 4.05 - 163,213 9,156 8.9 30.0
175+00 7.29 3.37 3.92 - 157,430 8,871 8.8 30.0
180+01 6.75 3.41 3.34 - 125,080 8,568 10.1 30.0
185+00 7.50 3.63 3.87 - 171,252 7,152 9.4 30.0
190+02 8.23 3.39 4.84 - 226,876 8,707 10.4 30.0
195+02 8.07 3.74 4.33 - 213,306 6,581 10.1 30.0
200+05 7.22 3.65 3.57 - 152,827 7,073 9.3 30.0

Possible Weak Soils (<3000)
Possible Shallow Bedrock (>10000)
Pavement depths were taken from Ground Penetrating Radar Summary Sheet - North Bound Lane/Outer Wheelpath.
 * Gravel Depths were estimated at 24 inches
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20435.00 Mattawamkeag-Medway February 10, 2014

Route # 157
 *Combined

Existing Future Traffic Overlay Recommended Subgrade Pavement/Gravel
Station Structural Structural Structural Number Pavement Pavement Resilient Pavement Depth Used
(Feet) Number (in.) Number (in.) (Existing - Future) Thickness (in.) Modulus (psi) Modulus (psi) Depth (in) for Calculation (in)

205+03 7.08 3.57 3.51 - 144,550 7,517 10.0 30.0
210+00 7.49 3.47 4.02 - 170,816 8,157 9.5 30.0
215+00 6.36 3.27 3.09 - 104,655 9,649 9.8 30.0
220+02 7.22 3.58 3.64 - 153,193 7,458 10.3 29.4
225+00 5.87 3.98 1.89 - 82,309 5,500 9.6 30.0
230+00 5.87 4.08 1.79 - 82,287 5,128 9.0 30.0
235+04 7.34 3.48 3.86 - 160,983 8,086 10.1 29.8
240+00 6.35 4.10 2.25 - 104,017 5,044 8.9 30.0
245+03 7.20 3.81 3.39 - 151,462 6,257 9.3 30.0
250+00 7.55 3.42 4.13 - 174,729 8,445 9.3 30.0
255+00 6.71 3.48 3.23 - 122,985 8,051 10.1 30.0
260+01 6.51 3.75 2.76 - 112,178 6,554 11.8 30.0
265+00 7.03 3.62 3.41 - 141,494 7,250 10.9 30.0
270+03 6.46 3.46 3.00 - 109,536 8,218 8.5 30.0
275+02 7.03 3.83 3.20 - 140,919 6,133 9.1 30.0
280+04 6.46 3.63 2.83 - 109,761 7,169 8.7 30.0
285+00 6.09 3.88 2.21 - 91,796 5,911 8.7 30.0
290+00 5.72 3.99 1.73 - 76,113 5,459 8.5 29.8
295+01 6.02 4.25 1.77 - 88,704 4,537 8.7 30.0

Possible Weak Soils (<3000)
Possible Shallow Bedrock (>10000)
Pavement depths were taken from Ground Penetrating Radar Summary Sheet - North Bound Lane/Outer Wheelpath.
 * Gravel Depths were estimated at 24 inches
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20435.00 Mattawamkeag-Medway February 10, 2014

Route # 157
 *Combined

Existing Future Traffic Overlay Recommended Subgrade Pavement/Gravel
Station Structural Structural Structural Number Pavement Pavement Resilient Pavement Depth Used
(Feet) Number (in.) Number (in.) (Existing - Future) Thickness (in.) Modulus (psi) Modulus (psi) Depth (in) for Calculation (in)

300+00 6.42 4.21 2.21 - 107,774 4,676 9.4 30.0
305+04 6.17 4.04 2.13 - 95,385 5,276 8.8 30.0
310+00 6.51 3.87 2.64 - 111,980 5,988 8.5 30.0
315+03 6.34 4.25 2.09 - 103,574 4,544 9.1 30.0
320+00 7.28 3.81 3.47 - 156,774 6,236 8.5 30.0
325+00 6.48 4.58 1.90 - 110,640 3,635 8.3 30.0
330+03 6.60 3.66 2.94 - 116,959 7,008 8.7 30.0
335+00 6.64 3.59 3.05 - 119,080 7,422 8.8 30.0
340+02 6.44 4.07 2.37 - 108,712 5,163 10.2 30.0
345+06 5.92 4.25 1.67 - 84,123 4,549 9.2 30.0
350+00 5.86 4.01 1.85 - 81,762 5,397 9.6 30.0
355+01 5.85 3.61 2.24 - 81,337 7,287 9.6 30.0
360+02 4.28 4.44 -0.16 0.36 40,584 3,990 3.7 27.7
365+29 4.97 4.38 0.59 - 60,551 4,138 4.1 28.1
370+06 4.48 5.12 -0.64 1.45 45,405 2,573 3.9 27.9
375+00 3.90 4.93 -1.03 2.34 31,208 2,892 3.5 27.5
380+01 4.71 4.28 0.43 - 53,932 4,453 3.7 27.7
385+00 4.75 3.86 0.89 - 57,705 6,013 3.3 27.3
390+00 4.84 3.48 1.36 - 61,045 8,097 3.3 27.3

Possible Weak Soils (<3000)
Possible Shallow Bedrock (>10000)
Pavement depths were taken from Ground Penetrating Radar Summary Sheet - North Bound Lane/Outer Wheelpath.
 * Gravel Depths were estimated at 24 inches
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20435.00 Mattawamkeag-Medway February 10, 2014

Route # 157
 *Combined

Existing Future Traffic Overlay Recommended Subgrade Pavement/Gravel
Station Structural Structural Structural Number Pavement Pavement Resilient Pavement Depth Used
(Feet) Number (in.) Number (in.) (Existing - Future) Thickness (in.) Modulus (psi) Modulus (psi) Depth (in) for Calculation (in)

395+03 4.50 4.04 0.46 - 44,239 5,265 4.3 28.3
400+22 4.43 4.47 -0.04 0.09 41,774 3,914 4.4 28.4
406+16 4.66 3.69 0.97 - 48,571 6,860 3.6 27.6
410+22 4.38 4.55 -0.17 0.39 38,663 3,708 4.8 28.8
415+04 4.82 4.54 0.28 - 46,415 3,728 5.8 29.8
420+00 5.43 4.11 1.32 - 77,572 5,014 4.3 28.3
425+00 5.15 3.73 1.42 - 65,970 6,620 4.3 28.3
430+02 4.94 4.27 0.67 - 53,045 4,476 5.2 29.2
435+00 4.86 4.69 0.17 - 56,640 3,384 4.1 28.1
440+02 4.92 4.25 0.67 - 58,949 4,543 4.1 28.1
445+00 5.37 3.54 1.83 - 79,118 7,717 3.8 27.8
450+01 5.29 4.61 0.68 - 72,252 3,555 4.2 28.2
455+10 4.77 4.77 0.00 - 52,464 3,212 4.3 28.3
460+33 4.81 4.60 0.21 - 54,929 3,574 4.1 28.1
465+02 5.14 3.87 1.27 - 68,466 5,980 3.9 27.9
470+01 4.71 4.49 0.22 - 52,149 3,848 4.0 28.0
475+09 4.91 4.27 0.64 - 57,468 4,480 4.3 28.3
480+01 4.87 4.23 0.64 - 57,066 4,614 4.1 28.1
485+02 5.11 4.49 0.62 - 67,242 3,856 3.9 27.9

Possible Weak Soils (<3000)
Possible Shallow Bedrock (>10000)
Pavement depths were taken from Ground Penetrating Radar Summary Sheet - North Bound Lane/Outer Wheelpath.
 * Gravel Depths were estimated at 24 inches
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Logged By: S. Colson 1 of 1 4" Thinwall Core

Town(s):
Station Offset Pavement Depth Unbound PC- Saved Comments / Date
(Feet) (Feet) (Inches) Pavement Number Core 8/28/2013

30+00 9.0 Rt. 10.5 1
30+00 9.0 Lt. 10.0 2
30+00 6.0 Lt. 10.0 3
68+00 9.0 Rt. 9.75 4
68+00 9.0 Lt. 11.0 5
110+00 9.0 Rt. 12.0 6 The 12.0" pavement depth  

consists of 5" pavement 
sparated by 2" of gravel 

underlain by 5"pavement.
110+00 9.0 Lt. 12.5 7 The 12.5" pavement depth  

consists of 4" pavement 
separated by 1" of gravel 

underlain by 8.5"pavement.
160+00 9.0 Rt. 11.0 8
160+00 9.0 Lt. 9.5 9
190+20 9.0 Rt. 11.5 10
190+20 9.0 Lt. 10.5 11
255+00 9.0 Rt. 9.5 12
255+00 9.0 Lt. 10.5 13
300+00 9.0 Rt. 10.0 14
300+00 9.0 Lt. 9.5 15
340+00 9.0 Rt. 12.0 16
340+00 9.0 Lt. 7.5 17
390+50 9.0 Rt. 3.8 18
390+50 9.0 Lt. 3.8 19
450+60 9.0 Rt. 4.50 20
450+60 9.0 Lt. 3.50 21

State of Maine - Maine Department of Transportation

Pavement Core Summary Sheet
Mattawamkeag-Medway Work Number: 20435.00
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