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 Additional References 
o A Series Quick Maintenance Guides (UNH T2 Center) 
o Guidelines For Spring Road Use Restrictions (UNH T2 Center) 
o Hard Road to Travel 
o NHDOT Reclaimed Asphalt Specification 
o Measuring Distresses (UNH T2 Center) 
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GUIDELINES FOR SPRING ROAD USE RESTRICTIONS 
 

 
Introduction 
 

In many areas that have cold weather, 
especially those above the 40th parallel, pave-
ments become damaged during the thawing 
periods. Damage usually occurs during late 
winter and early spring, but also occurs 
during warm weather periods in the mid-
winter months. To prevent potholes and 
cracks from forming, highway agencies can: 

1. Apply truck load restrictions during the 
thawing (or critical) period, or 

2. Change the pavement structure to prevent 
or reduce damage. 

 
Due to budget constraints, many agencies 

have only the first alternative. 
 

In the 1980s the Washington State Trans-
portation Center (WSTC) completed studies 
in cooperation with the Washington State 
Department of Transportation, Oregon State 
University, the Federal Highway Administra-
tion, and numerous state, city, and country 
agencies. Prior to these studies, few straight-
forward procedures existed that would deter-
mine the amount of load restrictions needed, 
when to apply them, and when to remove 
them. Therefore, a need existed to develop 
guidelines to help local agencies handle this 
serious problem. On the following pages a 
method is described to help local agencies 
more effectively apply load restrictions. (The 
method is also described in a videotape avail-
able from the UNH T² Center). 

 
Douglas Dowey, a Maintenance Supervi-

sor, applied the method during three winters 
in District 3 of the NH Department of Trans-
portation. Mr. Dowey found that the method 
worked well for beginning road use restric-
tions. He found that the user had to exercise 

judgement to determine when to end restric-
tions. The factors users should consider are 
discussed in the section “Estimating the Dura-
tion of Road Use Restrictions.” 
 
The Problem 
 

Frost action in soils can cause several 
damaging effects. A commonly known effect 
is frost heave. Less information is available 
on an equally serious problem, loss in the 
ability of the road base to support heavy 
vehicles. Reduced base course strength occurs 
during the thaw period (usually late winter or 
early spring). Water that penetrated the 
roadway layers freezes during the winter cold. 
During a thaw the ice melts from the top 
down, trapping water until the lower ice 
layers melt. The trapped water saturates the 
wearing and base course layers. 

 
This effect is similar to the effects of a 

rising groundwater table, infiltration of water 
through a porous pavement surface or shoul-
der, or water penetrating a roadbed cut into a 
hillside or located in a water-saturated terrain. 
Whatever the cause, when the amount of 
moisture is above the amount the pavement 
was designed for, the strength (or stiffness) of 
the pavement and its supporting base is 
reduced. 

 
Most pavement design methods are based 

on studies of pavement behavior when the 
subgrade moisture and density are optimum. 
In other words, design methods are based on 
the assumption that water will be diverted 
away from the road or will drain out of the 
base course. 

 
The damage to a pavement structure, 

even with acceptable moisture levels, is 
directly related to the weights and frequency 
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of the applied loads. A majority of the state 
DOTs use the AASHTO Interim Guide for 
Design of Pavement Structures1 for designing 
their pavement thicknesses. In designing a 
specific pavement using this method the 
traffic is changed to equivalent 18,000 lb. 
single axle loads for a given design period 
and for known or assumed materials. Any 
lowering of material strength or increase in 
the number of equivalent 18,000 lb. single 
axle loads reduces the life of the pavement. 
Thus, the method of reducing loads when the 
strength of the pavement materials is reduced 
is a reasonable way to maintain the design life 
and general serviceability of the pavement. 
Hence, there is often a need for load restric-
tions during spring thaw because excessive 
water is present in the subgrade. 

 
The Guidelines 
 

The WSTC researches found that local 
and state highway agencies have a wide vari-
ety of practices for applying load restrictions 
before the “spring thaw.” Truck load enforce-
ment programs differ widely in terms of the 
load limits applied, the forms the restrictions 
take, and their implementation. The decision 
to close or open a highway or street is largely 
determined by experience and sometimes 
political pressure. There has been very little 
information to help decision-makers. Because 
federal and state research projects generally 
focus on high volume roads, little information 
has been available for secondary and lower 
category highways, even though these types 
of highways form a large part of county and 
municipal road systems. Local governments 
generally have low to modest maintenance 
budgets; few can afford to overlay the pave-
ments damaged during the spring snowmelt. 
Therefore, a need exists for criteria for deter-

                                                           
1 _____. 1990. Geometric Design of Highways. 
Washington DC: American Association of State 
Highway and Transportation Officials. 

mining truck weight restrictions during the 
spring thaw. 

 
The following guidelines are based on 

research and analysis of the WSTC,2 and Mr. 
Dowey’s use in New Hampshire. These 
guidelines provide criteria to help determine: 

1. Where to apply load restrictions, 
2. The amount of the load restrictions to 

apply, and 
3. When to apply and when to remove load 

restrictions. 
 
The guidelines are general and must be 

applied with judgment. The time period and 
degree of the problem are site specific. 

 
Guidelines for Where to Apply Load 
Restrictions 

 
The WSTC researchers concluded that 

agencies should consider the following 
criteria when selecting pavements for load 
restrictions. 

1. Surface thickness, 
2. Type of subgrade, 
3. Local experience relating to observed 

moisture and pavement distress, and 
4. Surface deflections. 
 

Surface Thickness. Agencies should 
consider load restrictions if the pavement sur-
face thickness is about two inches or less and 
where the Cumulative Freezing Degree-Days 
(defined in Degree-Days, page 4) is greater 
than 400. All areas in New Hampshire will 
have Cumulative Freezing Degree-Days 
greater than 400. 

 
Type of Subgrade. Pavements or 

unpaved roads with a fine-grained subgrade 
                                                           
2 Rutherford, M.S., J.P. Mahoney, R.G. Hicks, and 
T.Rwebangera. 1985. “Guidelines for Spring Highway 
Use Restrictions,” Final Report. Olympia WA: 
Washington State Department of Transportation. 
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are candidates for load restrictions. Silts and 
clays, common in New Hampshire, are 
considered fine-grained soils. 

 
Local Experience. Site drainage and 

road behaviors are significant in determining 
the need for load restrictions. Poor drainage 
from side ditches, available ground water, and 
high winter precipitation should be 
considered. Observation of pavement distress, 
such as fatigue (alligator) cracking and 
rutting, may also determine the need for load 
restrictions. If these distress types primarily 
occur during the spring thaw, load restrictions 
are needed if options such as strengthening 
the overall pavement structure are not 
possible or appropriate. The experience of 
highway agency managers should be used as 
much as possible. 

 
Surface Deflections. Finally, WSTC 

researchers concluded that pavement sections 
are candidates for load restrictions if the sur-
face deflects 40 to 45 percent more during the 
spring thaw than during the summer. How-
ever, site specific conditions can significantly 
alter the deflection threshold. For example, a 
relatively “weak” pavement section may have 
relatively high summer deflections. Thus, 
spring thaw deflections less than 40 to 45 per-
cent might still require load reductions. By 
inference, surface deflection increases of 
unpaved roads indicates a need for spring 
road use restrictions. 

 

Guidelines for Load Restriction 
Amount 
 

The load reductions used by the agencies 
interviewed in the WSTC studies ranged from 
about 20 to 60 percent. The average load 
reduction for seven locations (grouped state 
areas) was approximately 44 percent. This 
suggests that reducing the load on individual 
axles (or tires) by about 40 to 50 percent 
reduces the associated pavement response to 
levels that prevent or reduce the resulting 
pavement distress to acceptable levels.  

 
The research results showed that the 

more loads are reduced, the greater the 
increase in the associated pavement life. As 
shown in Table 1, potential pavement life 
increases are dependent on load reduction 
(starting with a load reduction of 20 percent). 
Thus, if the 44 percent load reduction level is 
used (average of the several grouped state 
areas previously noted), this results in a 
potential improvement in pavement life of 
about 90 percent. 

 
 

Table 1 
 Pavement Pavement 
Load Reduction (%) Life Increases (%) 
 20 62 
 30 78 
 40 88 
 50 95 
 

 
However, the necessary level of load 

reductions is not as simple as the preceding 
numbers suggest. For example, many thin or 
generally weak pavement structures need high 
levels of load reduction during the spring 
thaw period to prevent significant pavement 
damage (i.e., small or even modest levels of 
load reduction will not prevent significant 
pavement damage). Unpaved roads, 
especially those with a poor subgrade, are 
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even more susceptible to damage from heavy 
vehicles. 

 
The WSTC study showed that, if load 

restrictions are to be used, the load reductions 
should be a minimum of 20 percent. Load 
reductions greater than 60 percent appear to 
be excessive for paved roads. The general 
national practice for paved roads was to use 
load reductions ranging from 40 to 50 
percent. The analysis performed in the study 
confirmed the 40 to 50 percent range of load 
reduction for paved roads. 

 
The analysts had insufficient data to draw 

conclusions about unpaved roads. Because 
many unpaved roads, especially very old 
roads, were not designed for modern truck 
loads, greater reductions than recommended 
for paved roads might be warranted in some 
situations. Local experience becomes espe-
cially important in the application of these 
guidelines to unpaved roads. 

 
Degree-Days 

 
The guidelines on when to apply and 

remove load restrictions are based on air tem-
perature data. From average daily air 
temperatures the user calculates degree-days. 

 
Degree-days are the number of degrees 

between some datum and the average tem-
perature for a particular day. The datum for 
Freezing Degree-Days is 32°F. The summa-
tion of Freezing Degree-Days is a measure of 
the extent to which the road surface and base 
are subject to below-freezing temperatures. 
This summation, called Cumulative Freezing 
Degree-Days (CFDD) indicates the depth of 
freezing that has occurred. 

 
The datum for Melting Degree Days is 

29°F. An air temperature datum of 29°F is 
used to account for bituminous pavement 
surface heating effects since the pavement 

surface is about 32°F when the air 
temperature is 29°F. The 29°F datum is also 
used for unpaved roads for consistency. 

 
The summation of Melting Degree-Days 

is a measure of the extent to which the road 
surface and base are subject to above-
freezing, i.e., melting, temperatures. This 
summation, called Cumulative Melting 
Degree-Days (CMDD), indicates the rate of 
thawing over time. 
 
Calculating Cumulative Freezing 
Degree Days 

 
Freezing Degree-Days (FDD) are the dif-

ferences between the 32°F and the average 
daily temperature. Cumulative Freezing 
Degree-Days (CFDD) are the amount and 
duration of temperature differences during the 
freezing period. CFDD are the sum of FDD 
over time. 

 
The Degree-Days Log at the end of this 

booklet eases calculation of CFDD. In many 
instances, average daily temperatures for each 
are available from newspapers, government 
weather stations, private meteorologists, or 
businesses such as heating oil companies. 
These are entered in Column E. If average 
temperatures are not available, highs and lows 
will be available from these sources. Highs 
and lows are entered into Columns C and D of 
the Log. Their difference divided by “2” is 
entered in Column E.  

 
Subtraction of the average from 32 yields 

the Freezing Degree-Days for that day, and is 
entered in Column F. The CFDD, the running 
total of these values, is recorded in Column 
G. 

 
To minimize errors, one should indicate 

positive and negative values when recording 
FDD. For an average temperature less than 
32°F, the FDD should be recorded with a “+” 
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sign and the value added to the CFDD from 
the prior day. Conversely, an average greater 
than 32°F yields a negative FDD, which 
should be recorded with a “-” sign and its 
value subtracted from the CFDD for the pre-
vious day. 

 
The positive and negative notation also 

helps a user determine when to start the 
accumulation for CFDD. Average daily tem-
peratures often fluctuate above and below 32° 
during November and early December. As 
they fluctuate, the road base freezes but then 
thaws. To be a measure of freezing depth, 
CFDD must be for that period of continuing 
freezing temperatures. Therefore, when the 
user identifies a clear pattern of positive FDD, 
he or she continues calculation of CFDD. 

 
When it is clear that the maximum CFDD 

has been reached, recording FDD and CFDD 
can cease. It is the maximum CFDD that will 
be used later to calculate road use restriction 
duration. 

 
Calculating Cumulative Melting Degree 
Days 

 
Melting Degree-Days (MDD) are the dif-

ferences between the average daily tempera-
ture and 29°F. Cumulative Melting Degree-
Days (CMDD) are the amount and duration of 
temperature differences during the thawing 
period. Cumulative Melting Degree Days are 
the sum of MDD over time.  

 
The Degree-Days Log also eases calcula-

tion of CMDD. When averages occur above 
29°F, subtract 29 from the average and enter 
it in Column H. This is the MDD for that day. 
CMDD is the running total of these values 
and are recorded in Column I. 

 

One should also indicate positive and 
negative values when recording MDD. When 
an average for a given day is more than 29°F, 
the MDD should be recorded with a “+” sign 
and the value added to the CMDD from the 
prior day. Conversely, an average less than 
29°F yields a negative MDD, which should be 
recorded with a “-” sign and its value sub-
tracted from the CMDD for the previous day. 

 
Similar to the CFDD calculation, the 

positive and negative notation helps 
determine when to start CMDD calculation. 
In the spring, average daily temperature vary 
above and below 29°F. The user begins 
CMDD when there is a clear pattern of posi-
tive MDD. This will indicate a period of 
consistent melting of the road base. 

 
CMDD are used to determine when to 

establish load limits. CFDD and CMDD are 
used together to determine when to remove 
them. Their applications are described below. 
It should be noted that the data for the study 
came from paved roads. The researchers sug-
gest that the values for thin pavements be 
used for unpaved roads until the agency has 
data based on its experiences. 

 
Guidelines for When to Apply Load 
Restrictions 

 
As shown in Table 2, thermal analyses 

performed in the WSTC study resulted in two 
possible times for applying load restrictions. 
They are also a function of total pavement 
thickness. 

 
Should Post 

 
The “should“ load restriction application 

time occurs after thin pavements accumulate 
10 Cumulative Melting Degree-Days. For 
thick pavements, load restrictions “should” 
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begin when they accumulate 25 CMDD fol-
lowing the start of the thawing period. These 
thresholds are estimates of when thawing will 
be sufficient to reduce pavement strength. The 
“Should Post” threshold of 10 CMDD for thin 
pavements is also recommended for unpaved 
surfaces. 
 
Must Post 

 
The “must” load restriction application 

time occurs after thin pavements accumulate a 
40 CMDD and thick pavements accumulate 
50 CMDD following the start of the thawing 
period. These thresholds are estimates of 
when thawing will reach approximately four 
inches into the base course. 

 
Discussion 

 
A note should be entered in Column J of 

the Degree-Days Log when “Should Post” 
and “Must Post” values are calculated in 
Column I. In addition, users should note road 
conditions in Column J. 

 
It is recommended that users apply the 

most conservative values during the initial 
years of application. Then, using the 
suggested documentation, they can determine 
the best thresholds for all or groups of their 
roads.  

 
The above criteria are best suited for use 

during the start of the spring thaw period, 
generally February through April. A different 

condition exist for mid-winter thawing cases. 
The sun angle is lower during a mid-winter 
thaw and is less than the sun angle calculated 
in the analysis. A higher MDD base tempera-
ture (such as 31°F) might better predict mid-
winter road restrictions. However, the 
researchers did not develop a specific value. 
Local experience remains the best basis for 
mid-winter restrictions. 

 
The temperature based Melting Degree 

Days criteria are best applied to fine-grained 
soils. The analysis performed in the study 
showed more consistent results for this soil 
type than for course-grained soils. Fine-
grained soil bases are common in local roads 
in New Hampshire. 

 
Guidelines for Duration of Load 
Restrictions 

 
The length of the load restriction period 

should approximate the time required to 
achieve complete thawing. The WSTC equa-
tion to estimate the time required for complete 
thawing is 

 CMDD = 0.3•CFDDmax 
In words, Cumulative Melting Degree 

Days for ending load restrictions equals 0.3 
times the maximum value for Cumulative 
Freezing Degree Days (CFDD). Experience in 
New Hampshire, however, has indicated that 
the 0.3 multiplier varies due to a number of 
factors. 

  

Table 2 
 

   Cumulative Melting 
  Pavement Base Course      Degree Day        
 Pavement  Thickness Thickness Should Must 
 Structure (Inches) (inches) Post Post 
 

 Thin 2 inches or less 6 inches or less 10 40 
 Thick More than 2 in. More than 6 in. 25 50 
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• Variations in road construction -- pave-
ment thicknesses, base thicknesses and 
materials, shoulders and ditches. 

• Shaded areas that limit sunlight reaching 
the road surface. 

• Elevation differences sufficient to 
influence average daily temperatures. 

• Water remaining on roadsides due to 
residual snow and ice. 
 
The suggested procedure is to make 

duration judgements based on experience 
during the initial years of applying the guide-
lines. Users should note the maximum CFDD 
in Column J. They should also document road 
conditions relative to the CMDD for specific 
road types. After several years, they can 
determine a factor that applies to road types, 
and substitute it for 0.3 in the equation 
CMDD = 0.3•CFDDmax. 
 
Summary of Restriction Start and 
Duration 
 
The following is a summary of the steps to 
determine when to begin and how long to 
apply spring road use restrictions. 
 
1. Using the Degree Days Log calculate 

degree days, freezing degree days (FDD), 
and melting degree days (MDD) as 
described on pages 4 and 5. 

2. Begin calculating CFDD -- cumulative 
freezing degree-days -- when there is a 
clear pattern of positive FDD. 

3. Begin calculating CMDD -- cumulative 
melting degree-days -- when there is a 
clear pattern of positive MDD. 

4. Consider posting roads when CMDD 
reaches the values in Table 2 on page 5. 

5. Continue to calculate CMDD to determine 
the duration of load restrictions. During 
the first years of applying the guidelines, 
make duration judgements based on 
judgement. Calculate the multiplier “m” 

for future determinations using the equa-
tion CMDD = m•CFDDmax. 

 
Placing Load Restrictions 
 

When a highway agency sets a load 
restriction, it should notify the public through 
the press or letters. It should place temporary 
signs on all limited roadways. 

It is recommended that agency staff 
notify contractors and loggers who frequently 
use the affected roads. Because the need for 
restriction happens quickly, this notification 
should be by telephone, fax, and/or email. If 
the agency has a policy for partial road use, 
such as early morning for certain roads, it 
should provide affected users with the proce-
dures to apply the policy. The agency should 
also establish exceptions to the policy. For 
example, transport of perishable or essential 
products such as milk or fuel oil. 

The agency should keep a record of the 
effective dates of posting and removal for 
each road or set of roads. Once it has applied 
load restrictions, it should monitor roadways 
to determine when it can remove restrictions. 
These records will document specific road 
behaviors, and be useful in applying the 
guidelines in future years. 
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Degree-Days Log 
 

A B C D E F G H I J 
 
 
Month 

 
 
Day 

 
High 
Temp 

 
Low 
Temp 

Avg. 
Temp 
(C-D)/2 

 
FDD 
32-Avg. 

Cumu- 
lative 
FDD 

 
MDD 
Avg.-29 

Cumu-
lative 
MDD 

 
 
Notes 

 1         
 2         
 3         
 4         
 5         
 6         
 7         
 8         
 9         
 10         
 11         
 12         
 13         
 14         
 15         
 16         
 17         
 18         
 19         
 20         
 21         
 22         
 23         
 24         
 25         
 26         
 27         
 28         
 29         
 30         
 31         
 
 
FDD = Freezing Degree Days 
MDD = Melting Degree Days 
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SECTION 401 

2016 NHDOT 
Go To =   TOC   Division 100    Division 200    Division 300   Division 400 Standard  
                              Division 500     Division 600    Division 700 Specifications 
 

2.7.2 The general composition limits given in Table 411-1 indicate target value ranges of mixtures permissible under 
Section 411. The job mix formula shall lie within the target value ranges indicated for the particular type of hot asphalt mix. 

2.8 General - Bridge pavement base course shall be 3/8” wearing course.  

2.9 General - Non-modified asphalt binder shall contain silicone additive with the concentration being 3 parts per million plus 
or minus 1 part per million of silicone to asphalt binder, unless otherwise directed.  Silicone additive shall be in liquid form and 
have a viscosity of 1,000 centipoises (1 Pas) at 77 ºF.  Asphalt binder containing silicone shall meet the requirements of 401.2.2 

2.10 Allowed Recycled Materials – General. 

2.10.1 Reclaimed asphalt pavement (RAP) may be used in the production of hot mix asphalt.  The allowed dust to asphalt 
ratio shall be as identified in AASHTO M 323.  The maximum allowable total reused “ asphalt” binder (TRB) in HMA mixes 
shall be 1.5%.  Any changes in the combination of recycled materials shall require a new mix design unless otherwise approved 
by the Bureau of Materials & Research.  

2.10.2 Reclaimed Asphalt Pavement (RAP).   

RAP shall consist of recycled asphalt pavement and shall be processed by crushing, cold milling, or other approved sizing 
techniques approved by the Bureau of Materials and Research to meet the required gradation specifications.  The mixture of RAP 
and new aggregate shall meet the requirements specified in Table 401-1 for aggregate gradation.  The RAP shall be tested every 
1,000 tons for gradation and asphalt binder content as a stockpile is being built.  These test results shall remain on file by the 
Contactor until such time as the entire RAP stockpile has been utilized. 

2.10.2.1 The PG grade of added asphalt shall be as specified by the Bureau of Materials and Research. The aggregate 
component of the RAP shall meet the requirements of 401.2.1.  The bitumen component of the RAP shall be asphalt cement and 
shall be free of significant contents of solvents, tars, and other volatile organic compounds or foreign substances that will make 
the RAP unacceptable for recycling as determined by the Bureau of Materials and Research.  

2.10.2.2 RAP materials may be rejected if deemed unsuitable for any reason or require an increase or decrease in the mix 
asphalt content. The Contractor shall submit representative samples, and gradation and asphalt cement content test results of the 
RAP to be incorporated into the Recycled Mixture for approval by the Bureau of Materials and Research at least 30 calendar 
days prior to the start of paving. 

2.10.3 For all designs containing TRB in an amount greater than 1% of the total mix: 

(a) RAP stockpiles shall be covered by a roof.  
(b) Prior to the start of production, the composite RAP and virgin binder shall be tested by the Contractor to 

determine the appropriate grade of virgin binder to be added.    
(c) Only allowed in a drum mixer.  
(d) Only allowed for binder & base courses.  
(e) Test RAP for gradation & AC% every 1000 tons.  
(f) Run split samples at start of production and every 10k tons thereafter for composite binder testing. 

 
2.11 Asphalt Modifiers.  

General.  The generic type of each asphalt binder admixture, modifier and/or additive shall be identified on the certificate 
of analysis, which shall be furnished by the manufacturer for each load of asphalt delivered. Modifiers shall be pre-blended with 
the asphalt binder. 

2.11.1  Asphalt binder modification to produce high-strength mix shall utilize either a styrene-butadiene or styrene-butadiene-
styrene polymer to achieve the specified performance grade of asphalt.  The Section 401 contract Special Provision specifying 
the asphalt binder grade shall also identify the AASHTO test method by which the binder grade shall be determined.  The 
modified binder shall be pre-blended, storage-stable and homogeneous. 

2.11.2 The use of Warm Mix Technologies is permitted in mix production. Qualified technologies are listed on the Qualified 
Warm Mix Asphalt (WMA) Technologies List. 

2.12 Pavement Joint Adhesive.   

Pavement Joint Adhesive shall be a product that is listed on the  Qualified Products List. 

2.12.1 Joint adhesive shall meet the following requirements: 

 

http://www.nh.gov/dot/org/projectdevelopment/materials/research/products.htm
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Measuring Distresses

TYPE

SEVERITY

EXTENT
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Condition Survey

• Identify Travel Plan

• Sequence Plan

• Determine Surface Distresses

• Determine Drainage

• Collect only Necessary Data
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Asphalt Roads
Surface Distresses

• Alligator 
Cracking

• Longitudinal/ 
Transverse 
Cracking

• Edge Cracking

• Patching/Potholes

• Roughness 

• Rutting

• Drainage
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Alligator Cracking

• Interconnected or interlaced cracks 
forming connected irregular shaped 
polygons

• Causes

� Repeated Heavy Load

� Poor Drainage
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Alligator Cracking

• Severity

�Low - cracks just visible

�Medium - crack width < 1/8”, no 
displaced pieces

�High - crack width > 1/8” and/or 
displaced pieces
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Alligator 
Cracking

Low Severity
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Alligator 
Cracking

Medium Severity
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Alligator 
Cracking

High Severity
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Alligator Cracking

• Extent (percent of surface area)

� Low - <10%

�Medium - 10% to 30%

�High - >30%
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Alligator 
Cracking

Low Extent
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Alligator 
Cracking

Medium Extent
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Alligator 
Cracking

High Extent
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Longitudinal Cracking

• Cracks/breaks parallel to center line

• Causes

�Poorly Constructed Paving Joints

�Shrinkage/Temperature

�Reflection

�Settlement
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Transverse Cracking

• Cracks/breaks across roadway

• Causes

�Shrinkage/Temperature

�Reflection

�Culverts

�Utility Cuts
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Longitudinal/Transverse 
Cracking

• Severity

�Low - none or very narrow

�Medium - ¼”

�High - > ¼”
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Longitudinal/
Transverse
Cracking

Low Severity
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Longitudinal/
Transverse
Cracking

Medium Severity
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Longitudinal/
Transverse
Cracking

High Severity
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Longitudinal/Transverse 
Cracking

• Extent (Longitudinal Cracking)

�Low - <10%

�Medium - 10% to 30%

�High - >30%
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Longitudinal/Transverse 
Cracking

• Extent (Transverse Cracking)

�Low - cracks > 50’ apart

�Medium - cracks 25’ to 50’ apart

�High - cracks < 25’ apart
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Longitudinal/Transverse 
Cracking

• Extent (longitudinal and transverse)

�Low - If both occur, crack sealing is the 
best solution

�Medium - If both occur to a degree that 
surface treatment is the best maintenance 
option

�High - if both occur to a degree that 
rehabilitation is the best solution
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Longitudinal/
Transverse
Cracking

Low Extent
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Longitudinal/
Transverse
Cracking

Medium Extent
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Longitudinal/
Transverse
Cracking

High Extent
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Edge Cracking

• Cracking and/or loss of pavement edges

• Causes

�Loads on Edge of Pavement

�Lack of Edge Support (Shoulders)

�Materials

�Moisture
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Edge Cracking

• Severity

� Low - thin cracks, < 12” from 
pavement edge

� Medium - larger cracks, < 24” 
from pavement edge

� High - breakup, > 24” from edge
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Edge 
Cracking

Low Severity
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Edge 
Cracking

Medium Severity
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Edge 
Cracking

High Severity
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Edge Cracking

• Extent

� Low - < 10%

� Medium - 10% to 30% 

� High - > 30%
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Edge 
Cracking

Low Extent



UNH T2 Center76

Edge 
Cracking

Medium Extent
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Edge 
Cracking

High Extent
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Patching

• Isolated small areas of new paving 
material placed over a previous distress 
or in place of removed materials

• Causes

�Highway Departments

�Utility Cuts
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Patching

• Extent (percent of road length)

�Low - <10%

�Medium - 10% to 30%

�High - >30%
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Potholes

• Bowl shaped voids in pavement surface,  
full or partial depth

• Causes

�Loads

�Water in Base

�Materials/Construction
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Potholes

• Extent - number per road length

�Low - < 5 per 100 ft

�Medium - 5-10 per 100 ft

�High - > 10 per 100 ft
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Patching/ 
Potholes

Low Condition
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Patching/ 
Potholes

Medium Condition
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Patching/ 
Potholes

High Condition
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Roughness

• All irregularities in the pavement 
surface that interfere with a smooth ride

• Causes

�Shoulders

�Ditch depth and slope

�Soils

�Erosion and obstructions
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Roughness

• The “ride” at posted speed.

• Good - water on dash only ripples.

• Fair - water on dash splashes within 
glass.

• Poor - water on dash splashes out of 
glass.
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Roughness

Good Condition



UNH T2 Center88

Roughness

Fair Condition
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Roughness

Poor Condition
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Rutting

• Longitudinal depressions in one or both 
wheel paths

• Causes

�Loads

�Consolidation of Lateral Movement



UNH T2 Center91

Rutting

• Good - depth of ruts < 1”

• Fair - depth 1” to 2”

• Poor - depth > 2”
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Rutting

Good Condition
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Rutting

Fair Condition
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Rutting

Poor Condition
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Drainage

• The 3 D’s

• Three most important features of a road

�Drainage

�Drainage

�Drainage.
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Drainage

• Ability for water to drain from 
pavement surface and base

• Causes

�Irregular surface and/or cracks

�Inadequate ditches and culverts

�Inadequate maintenance
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Drainage

• Good - water drains off roadway and 
away from road

• Fair - water drains off roadway but 
remains on side of road

• Poor - water remains on roadway and on 
side of road
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Drainage

Good Condition
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Drainage

Fair Condition
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Drainage

Poor Condition
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Unpaved Roads
Surface Distresses

• Primary 
Distresses

� Cross Section

� Roadside 
Drainage

� Dust

• Traffic Induced 
Distresses

� Corrugations

� Potholes

� Rutting

� Loose Aggregate
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Cross Section

• Does water drain off of road surface?

• Condition
�Good - good crown, water flows off 

roadway
�Fair - minimal crown and/or moderate 

amounts of ponding on roadway
�Poor - water flows on roadway and/or large 

amounts of ponding
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Cross 
Section

Good Condition
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Cross 
Section

Fair Condition
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Cross 
Section

Poor Condition
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Roadside Drainage

• Does water drain away from roadway?

• Condition

�Good - water flows in ditches & culverts

�Fair - moderate amounts of water remains 
along roadside

�Poor - large amounts of water remains 
along roadside
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Roadside
Drainage

Good Condition



UNH T2 Center108

Roadside
Drainage

Fair Condition
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Roadside
Drainage

Poor Condition
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Corrugations

• Washboard surface, ridges and valleys 
perpendicular to direction of travel

• Causes

�Traffic

�Moisture

�Loose Aggregate
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Corrugations

• Severity

�Low - < 1” deep

�Medium - 1” to 3” deep 

�High - > 3” deep
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Corrugations

Low Severity
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Corrugations

Medium Severity
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Corrugations

High Severity
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Corrugations

• Extent

�Low  - < 10%

�Medium - 10% to 30% 

�High - > 30%



UNH T2 Center116

Corrugations

Low Extent



UNH T2 Center117

Corrugations

Medium Extent
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Corrugations

High Extent
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Potholes

• Bowl shaped depressions in road surface

• Causes

�Loads

�Moisture

�Loose Aggregates
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Potholes

• Severity

�Low - < 1” deep and/or < 1’ diameter

�Medium - 1-3 “ deep and/or 1’ to 2’ 
diameter

�High - > 3” deep and/or > 2’ diameter
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Potholes

Low Severity
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Potholes

Medium Severity
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Potholes

High Severity
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Potholes

• Extent

�Low - <10% and/or <5 per 100’ section

�Medium - 10-30% and/or 5-10 per 100’ 
section

�High - >30% and/or >10 per 100’ 
section
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Potholes

Low Extent
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Potholes

Medium Extent
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Potholes

High Extent
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Rutting

• Channels in wheel paths

• Water flows along road rather than off it.

• Causes

�Traffic

�Moisture
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Rutting Depth Check
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Rutting

• Severity

�Low - < 1” deep

�Medium - 1” to 3”

�High - > 3”
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Rutting

Low Severity
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Rutting

Medium Severity
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Rutting

High Severity
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Rutting

• Extent

�Low - <10%

�Medium - 10% to 30%

�High - > 30%
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Rutting

Low Extent
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Rutting

Medium Extent
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Rutting

High Extent
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Loose Aggregate

• Loose material, along shoulder or 
centerline

• Causes

�Improper Gradation

�Traffic
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Loose Aggregate

• Severity

�Low - < 2” deep

�Medium - 2-4”

�High - > 4”
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Loose 
Aggregate

Low Severity
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Loose 
Aggregate

Medium Severity
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Loose 
Aggregate

High Severity
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Loose Aggregate

• Extent

�Low - < 10%

�Medium - 10% to 30%

�High - > 30%
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Loose 
Aggregate

Low Extent



UNH T2 Center145

Loose 
Aggregate

Medium Extent
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Loose 
Aggregate

High Extent
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Dust

• Loss of fine materials from road surface

• Larger particles become unstable

• Causes

�Improper gradation

�Traffic
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Dust

• Light - normal traffic produces thin dust

• Medium - normal traffic produces 
moderately thick cloud

• Heavy - normal traffic produces thick
cloud
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Dust

Light Condition
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Dust

Medium Condition
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Dust

Heavy Condition



 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX J 
 

 Mapping References 
o NHDOT Nodal Maps (2017) 
o Field Mapping from Previous Assessment (2013) 



Maps and data sets are not guaranteed to be free from errors and omissions. Data is in a
constant state of update and correction by various groups and agencies. Information
displayed on this map is the best available at the time of publication.

2017 Nodal Reference Bookmap
LEGEND

State Line

County Line

Town Line

Rivers & Streams

Lakes & Ponds

State Parks

National & State Forests

Reference Nodes!

!"b$ UrV Ij ?w

Divided Highway
Linited Access

Turnpike
Toll Road U.S. Route N.H. Route

State Roads
(Carries NO Route Number) Local Roads Class 6 Roads

(Not Maintained) Private Roads



NHDOT will accept crash locations based on the State of NH Uniform Police Traffic Accident 
Report. 

Crash occurred on: 

Option 1  Street Address 

123 Main Street 

 

Option 2  Route No and/or      Distance from                  NESW          Intesecting Road, Bridge, 
  Street name        Intersecting Street                    Town/County line 

   Main Street                    500                               E                        Oak Street 

 

Option 3            First Node              Distance from First Node        Second Node 
                                   515                                    212                                                  632 
 

Option 4           Route No and/or      Mile Marker on Interstate Only     NESW        Mile  (Marker) 
                               Street name         
                I89S      700 feet             S                    36.8 
 

Option 3 – Example 
 

    Street Name      Loudon Road 
    First Node              803 
    Distance from First Node         318 Ft 
    Second Node             813 
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