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Seasonal Load Limits Based on Rut Depth 

AMIR F. BISSADA and HASAN AL-SANAD 

ABSTRACT 

In hot climates, the prevention of excessive rutting failures in flexible pave
ments often requires limits on the allowable axle loads on such pavements dur
ing periods of high temperature and moisture. A rational approach for selecting 
this load limit to ensure a uniform rate of rutting failure throughout a typi
cal year is discussed. The approach selected is based on the use of mechanical 
methods for determining the effects of seasonal changes in temperature and 
moisture on the pavement's response to load. The rate of rutting failure with 
traffic is regarded as the performance variable with traffic. The concept of 
pavement performance relates the rate of change of rutting damage units with 
traffic divide(! into straight-line segments for each season . The performance 
variable is predicted for each season, allowing for consideration of seasonal 
pavement behavior and traffic conditions. The validity of the method has been 
verified by determining the seasonal load limit for a typical road pavement 
under a particular set of seasonal environmental conditions, pavement mater i
als, and axle load distributions in Kuwait. If a seasonal load limit based on 
the rutting damage criterion were adopted, pavement service life would be sig
nificantly extended, 

Highway managers recognize that the load carrying 
capability and the rate of decrease of useful ser
vice life of asphalt pavement vary during the year. 
Under uniform traffic, these variations reflect sea
sonal changes such as temperature and moisture con
tent in the physical characteristics of various 
layers of pavement materials. The application of 
normally acceptable heavy axle loads during critical 
periods when the pavement materials are in their 
weakened condition leads to an accelerated deter io
ration rate and premature failure. 

In cold regions seasonal temperature changes 
cause poor spring-thaw performance as a result of 
differences in the response of materials to freezing 
and moisture changes. In nonfrost regions, however, 
environmental factors , such as temperature of the 
asphalt layers and moisture within granular layers 
and subg.rade , have an overriding influence on the 
performance behavior of the pavement structure. The 
seasonal variations in temperature and moisture con
ditions are sometimes more important than the stress 
states because most of the permanent shear deforma
tion observed occurs when the pavement material is 
subjected to high temperatures or moisture (.!_,±_). 

The surface curvature index (SCI) measured on as
phalt pavements 150 to 300 mm thick during the high
temperature summer period in Kuwait was found to ex
ceed two to three times the normal SCI values Clril· 
This explains the relatively high reduction in the 
load carrying capacity of the asphalt layers during 
the high-temperature summer season. 

In current practice decisions concerning the mag
nitude of seasonal load limits, the dates of their 
imposition, and the duration of the restricted pe
riod are usually made on the basis of local experi
ence based on seasonal observations of pavement sur
face deflections. The method described in NCHRP 
Synthesis 26 (5) and Report 76 (6) is typical of 
these approach~. It directly acco~nts for seasonal 
changes in pavement performance by measuring SCI and 
deflections at both normal and peak periods of a 
year. 

Recently, other methods of pavement response 
analysis and materials testing have been used in a 

more rational mechanical approach and applied to the 
problem of selecting the spring-thaw load limit. The 
fatigue-based criterion (7) and the uniform failure 
rate criterion (8) , which- predicts pavement distress 
in terms of fatigue cracking , rutting, and rough
ness, are among the recent criteria developed for 
this purpose. 

The objective of this study is to develop a ra
tional seasonal load 1 imi t procedure based on the 
rutting damage potential of the pavement layers. Be
cause shear strength of a layer material is a func
tion of the state of stress and its level in the 
pavement structure, resulting changes in rutting 
damage depend mainly on seasonal axle loads and en
vironmental conditions. The method is demons teated 
with an application to an in-service asphalt pave
ment road in Kuwait. 

RUTTING DAMAGE CRITERION 

Justification of the use of the rutting damage-based 
criterion as a basis for selecting the critical sea
son load limit follows. 

Asphalt pavement failures in hot climatic regions 
are mainly due to excessive permanent deformations 
or rutting of asphalt-bound and granular layers as 
well as of subgrade soil. Rutting damage occurs in 
these layers in the form of cumulative permanent 
deformation or inadequate stability. Both distress 
modes are related to the shear strength of the layer 
mat-erial. 

The allowable shear stress (qf) can be calcu
lated from the single-load shear strength as qf = 
(cr1 - 03)/2, where (o1 - o3) is the failure deviator 
stress obtained from a triaxial test at a confining 
pressure value (cr3) equal to that computed in the 
pavement layer under a standard dual wheel load sys
tem during a given period. 

Shear failure in any layer of a pavement sub
jected to the standard dual wheel load system is as
sumed to occur when the maximum shear stress attains 
the shear strength of the material under tr iaxial 
loading condition. The factor F = qi/qf indicates the 
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relative probability of fdllure for the ith pavement 
layer, where qi denotes the maximum shear stress 
developed within the ith layer. 

The computer algorithm relevant to the layered 
elastic theory coupled with the seasonal values of 
the elastic response parameters of the pavement are 
used for calculating stresses and strains at three 
specific points: (a) directly under the centerline 
of one wheel, (b) at the edge of one wheel, and (c) 
at the centerline of the dual wheels. All these 
points are located at the middepth of each pavement 
layer and at the s u fac of subgrade as shown in 
Figure 1. 
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FIGURE 1 Asphalt pavement structure analyzed for a standard 
dual wheel load system. 

The rutting damage potential (RD) of each pave
ment layer is assessed from the permanent deforma
tion curves, relating the magnitude of permanent 
strain (£p) to the number of deviator stress repeti
tions (N). A typical curve presented in a double
logari thmic scale , as shown in Figure 2, can be 
developed for each layer ma t e r ial under specific en
vironmental conditions. Changes in the deviator 
stress (q) would produce results that would follow 
parallel lines . These linear relationships are the 
result of extensive laboratory tests carried out on 
different asphaltic and granular paving materials 
(9-11). On the other hand, changes in mix character
istics, environmP.ntal conditions (such as tempera
ture or moisture), and experimental conditions (such 
as degree of confinement or frequency of loading) 

- I 
10 r---- --,.-- --....------.---- -. 

a. 
w 

- 2 

.~ 10 .. 
~ 

lf) 

c 
IL - ;I 
~ 10 
E 
~ 

IL 
0.. 

5 tress Level 
qt 

Rutting Damage Poten l ral 
: of Laye r 1 C 

I R D =~ = (~) 
I N, q, 
I 
I 

-• N, I 
10 "-:"--t--~-:-----"T---~-:----~. 

10° 101 10 2 10 3 10" 
Number of Stress Application, N 

FIGURE 2 Equivalent rutting damage in asphalt 
pavement layer at different stress levels. 
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would change the s love of these linear relation
ships. Cons equently, f or a certain permanent strain 
value, t.he rutting dam<tye LJULt:uLla l o f t.he ith 1'1ycr 
material du.ring a given period j i s defined as fol
lows: 

RD;;= (Nr/N;); = (q;/qr)f (I) 

where 

qf = half the failure deviator stress, which is 
taken as a limit for the range of linearity. 
Above this stress level, the rate of perma
nent strain is greatly accelerated and even
tually leads to failure (Figure 3). 

Nf number of applications of the deviator stress 
level (qf), assumed to be equal to 1 in the 
criterion proposed here (i.e., one single ap
plication of half the failure deviator stress 
wonld produce the maximum permissible perma
nent strain). 

qi an applied deviator stress level equaling 
the maximum shear stress computed in the ith 
pavement layer. 

Ni number of applications of the deviator stress 
l evel (qi), which produces the maximum per
missible permanent strain. 

c = a coefficient that characterizes the suscep
tibility of the layer material to rutting 
damage. Its value depends on the properties 
and mix composition of the material and en
vironmental and experimental conditions. 
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FIGURE 3 Relationship between permanent strain 
and applied stresses. 

For asphalt paving mixtures, the c-value was found 
to r ange from S to 8 (1 1,12), so that higher values 
are more appropriate t o fi ner gradation mixtures 
with high bitumen content tested at relatively high 
temperatures . For unbound granular materials and 
sandy s ubgrade soils , c-values range from 8 to 14 
depending on grain size distribution and moisture 
content (10 ) . 

The permanent deformation within a pavement l ayer 
is assumed to be a function of the elastic volume 
change calculated in the same layer (13). Accord
ingly, the rutting damage potential fo"""i""" the whole 
pavement structure during period j is determined by 
averaging the weighted rutting damage for each pave-



Bissada and Al-Sanad 

ment layer with respect to the value of strain 
energy of distortion (UDi) absorbed by each layer as 
follows: 

(2) 

The daylight hours in each season are divided 
into environmental periods to allow prediction of 
changes in rutting damage due to variable tempera
ture gradients in the pavement s truc t ure. Th is is 
especially important in seasons with a mean air tem
perature higher than 20°C and where a nonuniform 
dis t ribu tio n o f t r a ff i c l o ad ing possibl y exists dur 
i ng d a ylight hour s . The accumulated r utting d a mage 
potential for a pa vement str uc t u re during the da y 
l i gh t hours o f season s is then d e t ermine d as f o l 
lows: 

(3) 

whe re RDs is the accumulated ruttin g da mage poten
t i al f or s ea son S an d Wj i s the perc e n t age of load 
a pplications while the pavemen t is in the j t h period. 

The maximum axle load permitted during the criti
cal season should be restricted to one which pro
duces a rate of rutting damage with traffic (~RD/~T) 

not exceeding 1. 5 times the average value produced 
for the whole year by the maximum legal axle load. 
The objective of such a criterion is to maintain a 
uniform rate of pavement distress throughout the 
year and consequently extend the service life of the 
pavement. 

APPLICATION OF THE LOAD LIMIT PROCEDURE 

To e valuate the load limi t a pproach, the following 
experimenta l analysi s a nd s ta t istic a l study of the 
necessary input parameters were carried out on a 
section of a h i ghwa y in Kuwait that is subjected to 
heavy traffic loading throughout a typical year. The 
pavement structure consists of 18-cm-thick asphalt 
concrete layers and a 10-cm-thick sand-asphalt base 
layer constructed on a sandy subgrade desert soil. 

Experimental Investigations and Assessment of 
Exis t ing Pavemen t 
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Field surveys and sampling programs were carried out 
to evaluate the pavement section and its condition 
during three different temperature seasons of the 
year. The following parameters were collected: 

• Visual aspect of the bituminous pavement in
cluding ru t depth measure ments using a 1.20-m 
straightedge ; 

• Dynamic deflection measurements using Dyna
flect; 

• The type a nd thickness of the a sphalt pave
ment layers, p r ope rties of subgrade s oil, and its 
water content; 

• Information about past service period and 
maintenance provide d; and 

• Laboratory testing program to determine re
silient moduli of the pavement and subgrade materi
als and the failure deviator stress at different 
confining pressures within the range of seasonal 
temperatures. 

The response of the pavement to the maximum legal 
axle load applied locally was determined using the 
BISAR layered elastic computer program (14) • The 
stresses and strains in the pavement structure and 
s ubgrade due to a dual wheel load of 50 kN spaced at 
350 mm between centers were calculated. The maximum 
shear stress and the strain energy of distortion in 
each pave ment layer and on the top of the subgrade 
were calculated for each season at four different 
tempera ture gradients c orresponding t o 6 100 a.m., 
10: 00 a.m., 2 : 00 p . m., and 6:00 p . m., respectively. 

The l a bor ato ry tes t i ng and t he compu t er analysis 
necessary to complete the proce dure are well estab
lished and descr ibed e l sewhere (~ 1 11, 15-.!1.) . The 
general information conce rn i ng the r oad s ection 
tested and the principal assessment data are given 
in Table 1. 

Pavement Temperature Distribution 

Temperature distribution in the bituminous pavements 
has been recorded in a real scale model and the re-

TABLE 1 Pavement Material Properties and Assessment Data Used in Seasonal Rutting Damage Analysis' 

Depth of Strain Failure Deviator 
Pavement Season E- Maximum Energy of Stress, (01 - 02)/2 Exponential c, 
Layer of the Modulus Poisson's Shear Stress, Distortion Qr at 03 l /log slope of 
(mm) Year (N/mm2) Ratio qi (N/mm 2) (Un x I0-4 ) (N/mm 2

) (N/mm2) €p - N curve 

Asphalt I 2120 0.40 0.162 0.024 l.80 0.40 5 
Concrete 2 180 0.4S 0.152 1.089 0.7S 0.30 6 
Surface 3 28 0.4S 0.148 9.897 a.so 0.30 7 
0-40 

Asphalt I 2810 0.40 0.083 0.039 2.30 0.30 s 
Concrete 2 520 0.40 0.098 0.16S I.OS 0,20 6 
Base 1 3 60 0.4S 0. 100 I.I 19 0.62 0.20 7 
40-100 

Asphalt I 3120 0.40 0.089 0.037 2.80 0.10 s 
Concrete 2 1300 0.40 0.067 0.044 1.40 0. 10 6 
Base 2 3 280 0.45 O.OS9 0.166 0.85 O.l o 7 
100-1 80 

Sand 3400 0.40 0.162 0.124 1.40 0.00 5 
Asphalt 1800 0.40 0.138 0.167 0.80 0.00 7 
Sub base S20 0.45 0.103 0.323 0.40 0.00 7 
180-280 

Silt I 110 0.4S 0.046 0.361 0,43 0.40 
Sand 2 110 0.45 0.068 0.556 0.32 0.30 7 
Sub grade 3 13 0 0.45 0.093 0.870 0,2 1 0.20 10 

3
For the peri od J2:00p.m. to 16:00p.m. 
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sults of this investigation have been published 
<lli. On the basis of this experimental work the 
following approximate temperature frequency function 
has been established: 

f(T°C) = l/ ((211) Y' j (10) exp[-0.005 (T- 35)2 ) (4) 

where T°C is the temperature of the pavement surface. 
The probability that the temperature of the pave

ment is lower than Ti is given by 

P{T<T 1)=1/((2rr)v2
] (10)[:

1 
exp[- 0.005(T-35) 2 J dT (5) 

The cumulative histogram of the pavement surface 
temperature is shown in Figure 4. This histogram in
dicates three seasonal conditions for the pavement 
surface temperatures in Kuwait as follows: 

Season 1: R < T"C < 25 for 25 percent of the year, 

Season 2: 25 < T°C < 45 for SO percent of the year, and 

Season 3: 45 < T°C < 67 for 25 percent of the year. 
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FIGURE 4 Cumulative histo~am of pavement 
temperatures. 

Traffic Load Distribution 

70 

Previous statistical investigations (15,19), carried 
out in the development of the local asphalt pavement 
design method, have permitted characterization of 
the daily traffic pattern of commercial vehicles on 
the mai n roads in Kuwait and the associated axle 
load distribution. These are shown in Figure 5. 

To assess the impact of the axle load limits on 
pavement failure, an axle load distribution model 
with a gamma density function is developed to esti
mate the axle frequency response to variable axle 
load limits as suggested by Saccomanno and Abdel 
Halim (£Q_) : 

f(x) = ~(x - 0) ex p [-i/l(X - O)] (6) 

where 

f(x) proportion of axle loads with a load value 
of x kN; 
smallest axle load observed in the truck 
fleet = 20 kN; and 
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calibration parametPrR, which vary with 
limiting legislation and other jurisdic
tional factors. 

The cumulative number of axles up to an axle load 
limit of Xm can be expressed as 

Xm 
F(x) = f ~(x - 0) exp[-iJ!(x - 0)) dx 

8 
(7) 

and the totaJ. payload (L) carried by the pavement 
can be expressed as 

Xm 
L(x) = ~ tl(x - µ)(x - 0) exp [-iJ!(x - 0)) (8) 

where µ is the average weight per axle of an empty 
truck = 20 kN. 
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FIGURE 5 Axle load distribution for a constant 
payload (11,330 ton/day). 

In Kuwait as well as in many other developing 
countries, the usual lack of enforcement and a low 
response rate to legislation suggest that it would 
be more appropriate to use the upper limit (i.e., 
Xm = 00 ) in the preceding definitions. In the case of 
the road section analyzed in this study, the ob
served number of axle passes (greater than 20 kN) 
was 2,110 per day per lane. The adjusted parameter 
values of a and 1)1 for the axle load distribution 
shown in Figure 5 were taken to be 300 and -o .370, 
respectively. 

The total payload (L) carried by the observed 
number of axle passes was calculated with Equation 8 
to be 11,330 tons per day. On the basis of this, the 
number of axle passes would increase if an axle load 
limit were enforced. In Figure 5 a new axle load 
distribution is shown for the same payload and with 
the assumption that legislation is enforced. This 
distribution reduces the axle load limit from Xm = oo 

to Xm = 100 kN. This axle load restriction would 
result in an increase in the number of axle passes 
from 2,110 to 3,080, if it were to be enforced dur
ing the critical season. Converting the axle load 
applications of x kN to an equivalent standard axle 
load (EAL) of 80 kN, using the fourth power damage 
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function, a reduction in the 80-kN EAL from 4 .1 x 
10 3 to 1.8 x 10' per day is obtained as a result of 
the axle load distribution under the new axle load 
limit. 

Seasonal Rutting Damage Rate 

The implications of a er i tical seasonal load limit 
are analyzed in terms of its effect on rutting dam
age to the pavement studied. The effects of both 
temperature and moisture variations on the strength 
of layer materials and consequently on the rutting 
damage potential have been considered for the three 
seasons of the year. Due to the slight seasonal 
changes in moisture content of the sandy subgrade 
under the pavement section (2 to 4 percent), the ef
fect of temperature variations on the rutting damage 
rate was dominant. For each season, the 16 daylight 
hours are divided into four equal periods from 4:00 
a.m. to 8:00 p.m. to account for the effect of vari
ation in both temperature gradient and traffic load 
distribution. 

An example of the effect of temperature gradient 
on the unit rutting damage corresponding to the 
three seasons is shown in Figure 6. The distribution 
of the rutting damage rate within the pavement lay
ers during the period from 12:00 p.m. to 4:00 p.m. 
is calculated according to the mechanical approach 
introduced in th is paper. As seen in Figure 6, the 
40-mm-thick surface asphalt concrete layer has the 
highest rutting damage potential because its temper
ature during this period of the day compared to the 
underlying base layers is highest. However, due to 
the relatively low shear strength value of the sand
asphal t subbase at zero confining pressure, the rut
ting damage potential of this layer is almost of the 
same order as that for the surface asphalt concrete 
layer. 

· 6 
10 

Unit Rutting Damage 

FIGURE 6 Distribution of rutting damage rate within pavement 
layers during the period 12:00 noon to 4:00 p.m. 

-3 
10 

The pronounced effect of the variable moisture 
content on the failure deviator stress of the sandy 
subgrade soil and consequently on the rutting damage 
potential is shown in Figure 6. There is no signifi
cant effect on the temperature gradient in the pave
ment on the rutting damage potential of the subgrade 
soil. However, the effect of seasonal temperatures 
was found to be extremely high. During Season 3 with 
the highest summer temperature, the rutting damage 
potential in the subgrade is 30 times greater than 
that for the winter temperature (Season 1) between 
12:00 p.m. and 4:00 p.m. 

The weighted average rutting damage rate for the 
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whole pavement structure has been calculated for the 
different 4-hr periods considering the distribution 
of the traffic axle loads. The results are shown for 
the three different seasons in Figure 7. During Sea
son 3 with the highest temperature, the predicted 
rutting damage rate for the pavement under study was 
found to be five times greater than that for Season 
2 with the medium temperature range. This result in-
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FIG RE 7 Unit nilling damage development during 1 
day al different seasonal temperatures. 

dicates that if a uniform rutting damage rate crite
rion is used, a seasonal axle load limit should be 
imposed. Table 2 gives a summary of the resulting 
weighted average rutting damage rates for the three 
seasonal conditions. A maximum allowable axle load 
limit of 100 kN is proposed for the study pavement 
during the critical Season 3. 

The change in the rutting damage resulting from 
the axle load limit was calculated under the assump
tion that the total payload remains constant. Figure 
8 shows that 6RD/6T during the critical season de
creases from 39. 20 x 10 · 6 for the case of no axle 
load limit to 17.22 x 10" 6 for the case of a 
100-kN axle load limit. Accordingly, the annual rut
ting damage rate is decreased by 40 percent as the 
data in Table 2 indicate. Furthermore, the objective 
of the proposed criterion, to maintain a uniform 
rate of pavement distress throughout the year, is 
also met. 

Alternative seasonal load limit policies could be 
analyzed in terms of their effects on the rate of 
rutting damage using the proposed procedure. How
ever, an essential step in the economic analysis of 
alternative load limit policies is the determination 
of cumulative damage to the pavement or its remain
ing service life up to a certain maximum rutting 
value under each of the possible alternatives con
sidered. 

The annual rate of increase of rutting measured 
on the road pavement studied during the past 6 years 
was found to vary from one location to another de
pending on the frequency of the lateral distribution 
of wheelpaths as well as on the average traffic 
speed (1). Excluding the permanent deformations de
veloped-during the first 2 years after construction, 
the measured rate of increase of rutting varied be
tween 2.5 and 5.0 mm annually. Accordingly, the 
equivalency of the calculated damage unit to a rut-
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TABLE 2 Seasonal Rutting Damage Rate llRD/llT 

4 .00 a.Jll.-8:00 d.111. 

Ratiob .20 T3 
4:00 p.m.-8 :00 p.m. se.wmel 
.15 T llRD/llT x 10-6 

8:00 o.m.-12:00 o.m. 12:00 p,m,-4:00 p.m. 
Season 

.25 y 0.7 

.50 y 5.4 

.25 y 
No axle load limit 29.4 
Maximum axl e 
load 100 kN 12 .9 

_35 T .30T 

l.3 1.4 
11.2 12.0 

56.0 56.4 

24.6 24.8 

0.4 
3.6 

15.0 

6.6 

3.8 x .25 = 0.95 
32 .2 x .50 = 16.10 

156.8 x .25 = 39.20 

68.9 x .25 = 17.22 

Note: Annual rutting damage rate: 110 seasonal axle load limit = O. 95 + 16, IO+ 39. 20 = 56.25 x I o-6, with seasonal axle load limit of 100 kN = 0.95 + 16.10 + 
17.'J'l = J4. l7 x io- 6. anJ l) erceotage dec;ca.5c in ;utting dnmnge rate - 40. 
ana tio to total daily traffic . 
bRatio to whole year. 
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FIGURE 8 Effect of seasonal load limit on annual 
decrease in rutting damage units. 

ting value of the pavement structure for each loca
tion could be estimated. Using these equivalency 
values, the implications of the alternative load 
limits are analyzed in terms of their effects on the 
remaining rutting life of the study pavement. 

CONCLUSIONS 

Previous studies have documented that rutting damage 
in pavements in the form of shear deformations in 
flexible pavement layers is experienced in hot cli
matic areas. Seasonal environmental effects, such as 
changes in temperature or moisture, or both, on the 
load-associated distress are considered in order to 
select a seasonal load limit that will provide a 
uniform rate of rutting damage. The results of the 
research described in this paper suggest the follow
ing conclusions: 

1. The mechanical approach employed provides a 
rutting performance model. This model is based on 
the rutting damage potential of each pavement layer 
for any desired physical condition of the pavement 
provided that appropriate response parameters are 
used. 

2. The performance variable is used to predict 
the rate of rutting damage with equivalent number of 
axle loads, thereby allowing the evaluation of sea
sonal variations in pavement conditions and axle 
load distributions. 

3. The increased costs for pavement maintenance 
justify the use of the proposed mechanical proce
dure. Imposing a seasonal load limit will modify 
maintenance and rehabilitation costs by changing the 
time over which these expenditures are required. 

4. Seasonal load limits will reduce rut depth 
and increase time before maintenance. 
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A Study to 

Determine the Mechanical Properties of Subgrade Soils 

R. F. CARMICHAEL III and E. STUART 

ABSTRACT 

Extensive literature review, detailed regression studies, and limited labo
ratory t e sting were use d to develop models for predicting subgrade resilient 
modulus. General models are proposed for cohesive soils and nonplastic or 
granular-type soils. These two models are provided in the new Forest Service 
Surfacing Handbook (FSH 7709.56a) to provide the practicing engineer with guid
ance in t he a bsence o f test results . More than 250 different soils , represent
ing more than 3,300 modulu s test points , were placed in a compute rized data 
base for regression s tudies . Although these data come from a literature s earch 
a nd testing variations definitely existed, the final models provide a us eful 
first estimate. However, it was strongly recommended that resilient modulus 
laborato ry tests be obtained whenever feasible. The effect of an error in sub
grade modulus estimation on the thickness obtained from the design procedure 
was also studied. Some laboratory tests were made for use in mode l verification. 

Since 1972 the U.S.D.A. Forest Service has been de
veloping a program to provide systematic pavement 
management for the design of Forest Service roads. 
As initially developed, this project-level design 
system use s the AASHO Interim Design Guides as the 
basic structural and performance model <l -1.l for 
paved roads and a rut depth model developed by the 
U.S. Army Corps of Engineers for the design of 
aggregate-surfaced roads. 

Recently the structural models in the Surfacing 

Design a nd Management System (SDMS) were modified to 
use the mechanistic approach for determining the 
thickness of the structural roadway section compo
nents (_!). This work was basically a revision of 
Chapter 50 of the Forest Service Transportation En
gineering Handbook (~). At thi s time, the Forest 
Service has decided to place the information in 
Chapter 50 in a separate handbook. The Surfacing 
Handbook, Forest Service publication FSH 7709.56a, 
will be the new equivalent to the existing Chapter 


