
project being cancelled if one sponsor develops 
budget problems. For example, the 1982 NTS was 
cancelled when the Research and Special Programs Ad
ministration was unable to honor its commitment to 
support that survey. 

On the other hand, financial sponsorship by the 
user of a survey provides substantial leverage to 
ensure that the su.rvey is responsive to the needs of 
the sponsor. The Census Bureau is continually under 
pressure from many federal agencies, Congress, state 
and local governments, and the private sector to ac
commodate many different and sometimes conflicting 
data requirements. Consequently, the greater control 
a user has over the funding for a survey, the more 
leverage the user has in determining the scope and 
content of that survey. 

3 , How should DOT coordinate and negotiate its 
requirements with the Bureau of the Census and other 
user agencies regarding transportation surveys? 

Historically, DOT has always had an identifiable 
organizational unit with specific respons.ibilities 
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for articulating the information needs of DOT and 
for coordinating interagency pro ects required to 
satisfy these needs. The resources currently as
signed to this function have been c1.1t back to the 
point that coordina.tion, if done at all, is often 
accomplished by individuals in the various DOT agen
c.ies without reference to an organizational focal 
point within DOT. Consequently, opportunities for 
developing more efficient survey projects, articu
lating DOT data needs in interagency foruins, and 
reducing the burden on respondents, have been dimin
ished. Three options for improving the DOT's statis
tical coordination function are suggested: (a) 
creating a larger staff, (b) centralizing data re
sponsibili-ties for census projects, and (c) making 
the program more visible to higher management. 

Publication of this paper sponsored by Committee on 
Freight Transportation Planning and Marketing. 

Methodology for Assessing and Predicting Pavement 

Performance in Oil Field Areas 
JOHN M. MASON, JR., BRYAN E. STAMPLEY, and THOMAS SCULLION 

ABSTRACT 

A basic methodology for estimating the 
amount and type of oil field traffic on a 
selected roadway is outlined. The Texas 
Pavement Distress Equations were used to 
predict reductions in pavement service life 
caused. by oil field truck traffic . The pro
cedure used a case study example to identify 
and delineate major oil field activity cen
ters, Severa.I density ma·ps we1:e developed to 
depict the extent of drilling and production 
activity in the study area. Truck traffic 
generated in these centers was converted to 
18-kip equivalent single axle load repeti
tions; these were analyzed for their effect 
on 6- and 10-in. surface-treated pavements. 
Resulting pavement service lives were com
pared for various measures of pavement 
distress (pavement serviceability index, 
rutting, ·alligatoring, flushing, and ravel
ing). This technique can be used to antici
pate resurfacing intervals and rehabilita
tion requirements. 

The Arab Oil Embargo of 1973 spurred an increase in 
oil field development throughout the nation. In the 
oil-rich regions of Texas, this increased activity 

had an adverse effect on many light-duty rural high
ways. These highways were intended to service low 
volumes of passenger cars and light trucks and were 
not built to withstand the impact of the load-inten
sive, special-use oil field traffic. 

The Texas State Department of Highways and Pu'blic 
Transportation (TSDH'PT) found it necessary to deter
mine the effects of oil field development on rural 
highways. Phase I of the research identified traffic 
and vehicle characteristics associated with oil 
field development and estimated a reduction in 
pavement service life due to this specialized user 
(!.) • 

Phase II of the research . involved developing and 
applying a method of assessing the current effects, 
and predicting the future effects, of oil field de
velopment on any particular rural highway. The 
method is in the form of a computer program, Oil 
Field Damage Program, fully described in Research 
Report 299-2 (2). Although it was developed as a 
means of predicting the present and future effects 
of oil field development, the same basic principles 
can be used to develop programs for examining the 
effects of other types of load-intensive, special
use traffic. 

STUDY PROCEDURE 

An overall picture of oil field development was nec
essary to estimate and describe oil field traffic on 
a specific roadway. Once an impacted region was 
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identified, i nd ivid ual roads were deli neated within 
the major producing areas . The a ffected r oa dways 
serve both i n tended-use traffic and the special-use 
oil fi e ld t:raff ic. Bt:!! C; e1u se ar, ~:.;.i=:;ti:-":!'.; rc.9·dwgy . 1.1".:tt 

therefore accommodate an increased demand, the an
tic ipated design life is sho rtened considerably, A 
methodoloqy f o r assessing and predicting the effects 
of oil field development wa s pre a red so that the 
resulting change in pavement performance could be 
defined. 

The study procedure s hown in Figure l illustrates 
t he need to identify s pecific activity c enters, de
s cribe the assoclatetl llaff ic charactcr iotioa , and 
est imate the effect of changes in traffic demand on 
a roadway pavement. 

Oil field activity in a region is assessed hy the 
following steps : 

1 . Develop a base map of the study area . 
2. IdenLlfy (plot } r2 l~ ted cil fi ~la ~~t.i,,it,, 

centers. 
3. Prepa r e a composite of the impacted area and 

surrounding areas of influence. 

Base Map 

The base map used for this study (Figure 2) is of 
Brazos County and was supplied by TSDRPT. The county 
boundaries: and pertinent roa~ways wc-re traced on .a 
24 x 36- in . sheet of Mylar paper at a scale of 1 in. 
equals 2 miles . This map size was satisfactory for 
showing mino r r oads a nd streets , creeks , rivers, 
ponds, and lakes , as well as lines of latitude and 
long itude. The lines of latitude and longi tude 
orient the base map and ser ve as a n initial map grid 
system . 

State regulations governing o il well densHy were 
ta ke n i nto consideration when the size of t he map 
gr id system was developed . In Te xas oil field activ
ity is regulated by the Texas Railroad Commission, 
wlt ich t ypicelly ollowc a maximum rlen!'li ty of one wel 1 
to each 40 acres ( 3) , At t he s e lected map scale each 
sec tor represents 284 acres a nd c ould c ontain a max
imum of seven oil wells. 
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Oil Field Activity Centers 

The map q rid system div ides the count y into sect ors . 
'!'h~ !!'.L"'her nF 11ct: vit centers fo r any given oil 
field related activ ity was determined for each sec
tor. Then each activ ity was plotted on a separate 
d e nsity map . 'l'he resulting density maps s how the ex
ten t of a particu l a r ac tivity . Oil field activity 
was ~ gregated into three general types : serv ce 
c ompanies , wells dril led , and pr oducing we lls . 

Serv ice compa n ies in each sec tor we r e located by 
using telephone books and city maps. A system was 
RHtablished t o classify a nd tabulate the number of 
service companies in eac h sector , as s hown i n Pigure 
3 . 

The status a nd location o f e x isting oil a nd gas 
wells throughout the st!'lte were avai.lahle f rom 
large-scale maps prepared by private agencies . De
pending on t he density of activity , a county mav 
nePd to purc hase maps of several sections to obtain 
fu l l coveraqe, Pertinent map informat1on 1nc l uoes 
prope r ty owne r ship, lease information , and geog r aph
ical data , Rnch as roads , r-ivers , and lines of lon
gitude ana latitude . The number and status of oil 
wells we r e de t e rm i ned for each map ·sector and t a bu
lated . The n t he s um of oil wells drilled in each 
s ector was calculated and used to develop t he d r ill
ing location density map shown in Figure 4. 

The number of producing wells in each sector was 
also a vailable from the completed activity i de nti~l
c i: lon s , l:s . The s e sums were erl n develop the 
map showi ng the density of producing oil wells s hown 
in Fig ure 5 . 

The de nsi t y maps convey i nf ormation on the rela
tive l e vels o f activ ity in t he area and t he amoun t 
of growth i n o il fieJ.d ac tivity . When the dens i t y 
maps for serv ice c ompa nies , we1ls dr illed , and pro
d uc i ng wells were o verlaid one on the other (Figu re 
6), oil ~ield activity centers became apparen t . Be
cause these maps were developed f o r April 1981 , and 
updated as of July 1 , 1982 , the movement a.nd devel
opment o f ne w oil wells could be r eadily identified . 
Documenting oil production on a regular basis helps 
monitor oil field traffic activ ity in an area . Iden-
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Number of Number of 
Sector <:arvi ca rnmnanies Sector Service Comoanies 

F 36 18 I Z~ l 
37 18 32 2 

K 32 I z 24 l 
L 1? 2 32 3 

33 2 33 2 
p 42 8 AA 25 3 
R 25 2 31 3 

28 I 32 3 
29 1 33 l 
31 l 35 3 

s 29 1 8~ JU 1 
,n 6 32 3 
31 11 35 2 
32 3 36 2 

u 27 2 37 2 
31 1 cc 22 2 
38 1 23 I 

V 24 1 34 3 
27 3 36 4 
32 2 DD 22 6 
33 3 34 1 
34 I 38 5 
35 I EE 33 l 

w 26 3 38 2 
27 3 FF 38 l 
29 4 GG 19 9 
JO 6 20 3 
31 1 KK 23 l 

X 24 1 pp 10 5 
25 I QQ 37 1 
27 1~ ?8 

WW ~b 5 

30 3 
32 3 
33 z 
34 1 

y 25 l 
27 19 

FIGURE 3 Summary sheet for locations of service companies. 
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FIGURE 4 Drilling location density map. 
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tifying this additional traffic demand is essential 
in assessing current pavement conditions and in 
planning maintenance and rehabilitation strategies. 

Case Study Example 

Three major centers of oil field activ ity are shown 
in Figure 6 , and because the Kurten area was the 
largest , it was selected for closer study . This re
gion contains several low volume roads. When the ac
tivity centers map was overlaid on a TSDHPT county 
map, a liqht-duty , surface-treated road ffarm-to
market (FM) road 2 0 38] was found to be the primary 
roadway serving the Kurten oil field area. 

To estimate the amount of oil field traffic using 
FM-2038, an area of influence for the road was es
tablished , as shown in Figure 7. Basically all traf
fic within this area of influence uses FM-2038 when 
entering and exiting the area . It is h·elpful to 
think of the area of influence as being analogous to 
a tr,ibutary watershed . 'l'ra-ff.ic was visualized as 
flowing from the far reaches of the i n fluence area 
down small tributary roads and emptying into the 
main stream , FM-2038, befoI"e leaving the area . Vehi
cles were assumed to travel on the most direct and 
best roads available , avoiding major n11t.ur11l ob
structions . 

TEXAS PAVEMENT DISTRESS EQUATIONS 

The AASHO Road Test conducted in Ottawa, Illinois, 
in 1960 has been a major source of pavement perfor-
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mance data. Because the AASHO Road Test equation was 
developed from data collected on flexihle pavements 
with a minimum 2-in. asphalt surface course, it did 
not yield reasonable predictions of pavement life 
for the surface-treated pavements considered in this 
study . 

'l'exas began maintaining a flexible pavement data 
base in 1972 , with the ultimate goa of deveJ.opinq a 
series of equations . These equations would i;,rovide 
performance models for vc1rio1rn typflS of flexible 
pavements in Texas . Pavement distress equations were 
developed for the following pavement distress 
types: alligator cracking, transverse cracking, 
longitudinal cracking, rutting, raveling, flushing 
(or bleeding), and patching . Equations were also de
veloped for ride quality (present serviceabi1ity 
index (PSI)] and pavement score (PS). Pavement score 
is a composite index that describes overall pavement 
condition as a function of pavement distress and 
loss of ride quality. 

Correlation coefficients (R:; for the Texas 
Pavement Distress Equations generally range from 
0.30 to 0.60. The overall reliability is expected to 
improve as pavement condition monitoring continues 
and pavement utility techniques and familiarity im
prove. The current versions of the equations, none
theless, do more closely replicate the actual per
formance of Texas surface-treated pavements (~). 

ASSESSMENT CASE 

One objective of this project was to use the Texas 
Pavement Distress Equations through a program en
titled, Oil Field Damage Program, to assess the con
dition of a roadway pavement under oil field traf
fic . This objective was satisfied by using the 
prepared density maps to estimate the traffic demand 
placed on the roadway in a major oil field area . The 
assessment period for FM-2038 was from July 1978 to 
July 1982 . Initially FM-2038 was a 6-in. surface
treated pavement . In July 1978 it was reconstructed 
usi ng a cement-stabilized subgrade with a 10-in. 
surface~treated pavement section. 

Oil well ownership maps as of July 1982 showed a 
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total of 285 producing wells in Brazos County . 
Drilling permit records for the county from the 
Texas Railroad Commission, showed that 154 oil wells 
had been drilled between July 1978 and July 1982. 
Therefore, 131 wells were producing oil before the 
July 1978 reconstruction o.f FM-2038 . 

To estimate the number of oil wells developed 
wi thin the FM-2038 influence area during the 4-year 
study period, it was assumed that oil drilling ac
tivity was uniformly distributed throughout the 
three major activity centers and that the probabil
ity of a well being drilled within any influence 
area was equal to the ratio of the influence area to 
the total area of the major activity centers. 

Approximately 22 percent of the wells drilled in 
Brazos County dur:ing the 4-year study period oc
cui:red within the FM-2038 influence area. The per
centage is the ratio of the influence area (35 
sectors) to the total area of the ma j or activity 
centex:s (160 sectors) . Therefore, during the 4-year 
study period , 34 oil wells were assumed to be 
drilled in the area that affects FM-2038. 

However, not all wells drilled in the county pro
duced crude oil. The drilling density map (Figure 4) 
indicated that a total of 55 oil wells had been 
drilled within the FM-203B influence area as of July 
1982. Information from the production density map 
(Figure S) showed that 46 of those wells (83.6 per
cent) were actually producing. Using this 83. 6 per
cent success rate, 28 oil wells were assumed to be 
actually producing within the FM-2038 influence area 
during the 4-year period . 

ASSESSMENT OF OIL FIELD DEVELOPMENT 

To illustrate the use of the Texas Pavement Distress 
Equations as an assessment tool, two computer runs 
were made for FM-2038. The first run assessed the 
present condition of the 10-in. pavement after 4 
years of oil field activity. The second assessed the 
condition of a theoretical 6-in. pavement subjected 
to 4 years of oil field activity. The simulation as
sumed that the 1978 reconstruction had only restored 
the pavement to a 6-in. thickness. The effect of a 
1978 cement stabilization of the subgrade was in
cluded by changing the subgrade plasticity index 
from 23 percent to 12 percent. 

Evaluation 

Results obtained from the two computer runs were 
used to answer the following questions: 

1. What is the current condition of FM-2038, a 
10-in. surface-treated pavement serving 28 wells? 

2 . How much additional damage would have been 
inflicted on FM-2038 if the pavement had been only 
rehabilitated as a new 6-in . surface-treated pave
ment? 

3. What pavement distresses are expected under 
intended-use traffic? 

4. What pavement distresses are particularly 
sensitive to oil field truck traffic? 

The various distress measures that were calcu
lated using the Texas Pavement Distress Equations 
are summarized in Table 1. Limiting distress values 
are tabulated for each distress type. A comparison 
of the intend~d-use and oil field-use distress val
ues demonstrates ma~ kedly that oil field truck traf
fic reduces pavement service life. 

Figures 8-13 show the performance of a 6- and 
10-in. pavement under intended-use and oil field 
traffic. Each figure represents estimated changes in 
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pavement distress levels over time. The initial dis
tress measure assumes a newly reconstructed pavement 
section. Pertinent limiting values are also shown 
for each type of distress. 

Pavement performance is rated as either a measure 
of severity or area of distress. Both ratings should 
be examined to obtain a true description of pavement 
condition. In certain circumstances, small areas of 
localized intense distress, such as those caused by 
poor construction techniques, may inaccurately re
flect overall pavement condition. Such areas, how
ever, should be identified and remedied because they 
are aggravated by load-intensive, oil field truck 
traffic. 

Because the intent of this study was to demon
strate the utility of the analysis methodology, 
selection of the critical rating for the different 
distress types was based on which rating (area or 

TABLE I Estimated Distress Values for FM-2038 (July 1982) 

Limiting Oil 
Distress Distress Intended Field 

Distress Type Measurea Value Use Use 

Ride quality P.S .I. 1.5 4.15 3.56 
Pavement score P.S. 35.0 90.5 29.0 
Rutting Area 50.0 8.0 61.2 

Severity 30.0 3.5 51.0 
Alligator Area 50.0 0.0 23.8 

cracking Severity 50.0 0.0 47.0 
Raveling Area 80.0 J.7 41.6 

Severity 30.0 3.8 59.2 
Flushing Area 80.0 4.5 61.3 

Severity 30.0 5.2 66.1 

a Pavement performance is rated as either a measure of severity or an area of distress. 
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severity) reached ite limiting value first (Table 
l), Only i n the case of rutting did the actual area 
of pavement distress approach its critical limit be
fore the severity rating (depth of ru tinq) e xceeded 
its limit. Foe all ocher UlttLLess typ~s, ... he ~e·l~r
ity rating value reached its critical limit before 
the area rating value was exceeded, 

Results 

l. Current condition of 10-in. pavement. Figure 
9 demonstrates the reduced service life due to in
creased trattic ~emand. T!Je limitinq pavement 110,:,re 

of 35 was projected to occur after approximately 102 
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months ( 8. 5 years) : instead it was reached after 
only 41 months (3.4 years), whi ch represents a 60 
percent reduction in its normal l ife. 3eve r~tting 
and alligator cracking had been predicted, as well 
as excessive flushing and raveling. 

A visual site inspection made in October 1982 
generally con·fir med the severe flushing and raveling 
predictions. Localized rutting was observed along 
the roadway length; however, alligator cracking was 
minimal, 'l'he cement-stabilized subgrade may be re
sponsible for the indications of favorable strength . 
'Che visual. inspections we,e based on !?tandarcl '1:et'I 
· den f ca ions of d istr.ess types described in the 
Elighway Pavement Distress Identification Manual (_l • 

2 . Expected damage to 6-in. pavement. The re
sults indicate , as would be expected, that the thin
ner pavement reaches its limiting value in less 
time. However, one pertinent observation from each 
diagram (Figures 8-13) is that percent reduction in 
service life appears constant for each distress type 
for both the 6- and 10-in. pavements, Tabl e 2 
summarizes the loss of service time and categori
cally demonstrates the similarities in actual over
all percent ted uction. 

3 . Expected intended-use pavement distress . '.!'he 
pavement distress program can be used to predict 
service life under normal traffic condit'ions and ·to 
assist in selecting a desired pavement thickness . 
The d istres13 limits for rutting area and flashing 
and raveling severity are reached in a 7- to 8-year 
time period. The 6-in, pavement appears susceptible 
to severe rutting, reaching its critical limit in 32 
months. 

4 . Pavement distresses sensitive to oil field 
truck traffic. Oil field truck traffic induces rapid 
development of pavement distress. The reductions in 
povcmen r v l i fA are shown in Figures R-13 and 
summarized in Table 2. Traffic associated failu res 
such as flushlng a nd ravel.ing are non-load-associ
ated failures , whereas cutting and alligatoring on 
the thin 6-in. pavement s hol<ls sensitivity to re
peated increases of equivalent axle loads. 

TABLE 2 Comparison of Reduction in Pavement Service Life 

I 0-In. Pavement 6-ln. Pavement 

Loss of Time• Reduc- Loss of Time• Reduc-
Distress Type (months) tion (%) (months) tion (%) 

Pavement score 104- 41 = 63 61 97- 31 >=66 68 
Rutting 88 - 35 = 53 60 32 - 14 = 18 56 
Alligatoring 116 - 50 = 66 57 99 - 35 = 64 65 
Raveling 96 - 23 = 73 76 80 - 21 = 59 74 
Flushing 88 - 22 = 66 75 80 - 20 = 60 75 

8Time to failure under intended-use traffic minus time to failure under intended use plus 
oll field traffic t!.(lua.lJ loss or pnvement service time. 

--
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PLANNING SCENARIO 

Another objective of the project was to demonstrate 
the use of the Texas Pavement Distress Equations to 
predict the condition of a pavement under future 
levels of oil field development. Projections of fu
ture pavement condition are imperative in anticipat
ing needed financial resources and in distributing 
allocated funds. This study's estimates of pavement 
service life provide a basis to predict the impact 
of future oil field activity on roadways. 

Future oil field development along FM-2038 was 
selected as the case study example for the planning 
scenarios. A 5-year planning horizon was used to 
demonstrate the use of the pavement distress pro
gram. The study period begins at the conclusion of 
the previous assessment case study problem, July 
1982, and will continue until July 1987. 

Rate of Oil Field Development 

Because the rate of oil field development fluctuates 
in an area, three general activity rates were de
fined: low, medium, and high. The actual number of 
wells drilled as well as the rate of drilling 
varies. However, both the magnitude and the rate can 
be estimated based on records maintained by the 
Railroad Commission {RRC) of Texas. 

Records of drilling activity in Brazos County 
from July 1977 to July 1982 served as the basis for 
the general activity rates. The 15th, 50th, and 85th 
percentile conveniently segregated the drilling 
rates into high (six wells per month), medium {three 
and one-half wells per month), and low (one well per 
month) activity. Table '.l summarizes these three 
levels of drilling activity. 

TABLE 3 Summary of Drilling Rates and Traffic Conditions 
for FM-2038 Influence Area 

Drilling Rates for Brazas County 

Wells per year 
Wells per month 

Low 

12 
I 

Drilling Rates for FM-2038 Influence Area 

Wells per year 
Months per well 

2 
6 

Traffic Conditions (18-kip ESAL Repetitions) 

Intended use 
Oil field 
Intended use plus oil field 

25,600 
15,683 
41,283 

Medium 

42 
3.5 

6 
2 

25,600 
49,166 
74,766 

High 

72 
6 

12 
I 

25,600 
99,383 

124,988 

The three levels of development translate into 
drilling rates of 12, 42, and 72 wells per year. Ap
plying the influence area ratio of 22 percent and a 
success rate of production of 83.6 percent, two, 
six, and twelve wells per year were calculated as 
the rate of development in the influence area. Table 
3 also summarizes the rate of oil well activity and 
presents ·the resulting 18-kip equivalent single axle 
load {ESAL) repetitions for the 5-year AnAlyBi S 
period. The analysis includes the projected total 
annual wells drilled and the actual production ex
pected for each rate of development . The calculation 
of the resulting 18-kip ESAL repetitions has been 
reported completely elsewhere (!.,1>· 
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Prediction of Effects of Development 

To illustrate the prediction capabilities of the 
Texas Pavement Distress Equations, several computer 
runs were made on a_ reconstructed, 10-in. surface
treated pavement section. The program was run for an 
intended-use traffic condition and at l ow, medium, 
and high traf£io-use rates for the future develop
ment cases. 

Evaluations 

The results demonstrate the capability of anticipat
ing pavement performance under varying rates of oi l 
field development. Figures 14-19 show the perfor
ma_nce of a 10-in. pavement under the three rates of 
development. The expected intended-use condition ls 
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FIGURE 14 Present serviceability index versus time. 

I • Intended-Use Traffic 
100 '"~, .. , ......... L : 1 well/6 months 

w ' ' -',, M • 1 well/2 months 
cc ' . 

80 . ' H: 1 well/month 0 ' ' 
,, 

' ' ', (.) . ' 
Cf) '\ '.11 

,, 
'• 

,, 
I- 60 \ '· z \." 

...... , 
w '\\ .... :::; ',, 
IJJ 40 Limiting Valuea 35 ........ 
> ~ ,, ---~ 
<( ' a. 20 

,.,H ''"" M .. ., L 

50 100 
TIME (months) 

FIGURE 15 Pavement score versus time. 
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FIGURE 17 Alligatoring severity versus time. 
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FIGURE 18 Raveling severity versus time. 
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FIGURE 19 Flushing severity versus time. 

I = Intended-U se Traffic 
L = 1 well/6 months 
M = 1 well/2 months 
H • 1 well/month 

100 

also shown. Because the results of the previous as
sessment case i ndicated that FM-20 38 would require 
reconstruction, the planning example assumed a reha
bilitated pavement section . The pertinent l imiting 
values for each type of distress are shown for the 
critical measures of performance rating. 

The primary purpose of including these results in 
this project was to demonstrate the potential o.f us
ing the overall methodology as a planning tool. Al
though the rate of oil field development varies 
among regions and fluctuates over time, general 
trends can be documented in site-specific areas. 

The results of the planning scenarios indicat'! 
that even under low rates of development (two wells 
drilled per year in a known area of crude deposits), 
the service life of a 10-in. pavement section can be 
reduced. A review of the pavement score diagram 
(Figure 15) shows an overall potent-ial loss of l.6 
months under a ow oil field development rate. Al
t hough this loss of service life is not as dramatic 
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as for higher activity rates or as detrimental as it 
might be for thinner pavements, Figures 16-19 demon
strate the specific distress problems that need to 
be anticipated. 

!.£oa~-<'""nr,i "'""r! dis tresses, such as rutting and 
a tligatoring, could resul.t in reducing the expected 
service life by at least 3 years. Traffic-related 
measures of performance, such as raveling and flush
ing, also indicate a reduction in roadway utility of 
about 3 yea,s. Again, t hese reductions are based on 
the conservative low rates of oil field development . 

Predicting future conditions assists with plan
ning appropriate maintenance as well as selecting 
~dPquate and economic pavement thicknesses. A reduc
tion in pavement life is inevitable on any roadway 1 

however, the effects of increased site-specific axle 
load repetitions cannot be ignored, Identifying and 
quantifying uture e vels of expected reduced ser
vice l ife can a l so be used in justifying reques 
for additional maintenance and rehabilitation funds. 

CONCLUSIONS AND RECOMMENDATIONS 

The presence of oil field traffic on a roadway 
causes a substantial reduction in expected pavement 
life. A 60 to 75 percent loss of predi.cte<l service 
life is possible on thin surface-treated pavements. 
The actual amount of increased pavement distress is 
a fonr:,t. inn of pavement thickness , average daily 
traffic, percentage of trucks, several environmental 
factors, ancl subgrade cilac cteristics . To evaluate 
the effects of oil field traffic under various con
ditions, a methodolog has been developed for as
sessing and predicting site-specific and regional 
impacts. 

The Texas Pavement Distress Equations (Oil Field 
Damage Program) can be used to evaluate the current 
condition of an existing roadway or to predict its 
distres s levels under future traffic condition s. 
Seve·ral rehabilitation strategies can then he ex
aminerl. In the future, alternative pavement thick
nesses can be analyzed to determine their long-range 
maintenance and reconstruction needs. 

It is recommended that the primary use of this 
research be at the local state highway district 
level. The site-specific activity is first observed 
at the local level. If the district maintains den
sity maps that reflect current activity , the engi
neer can readily identify the impacted roadways. The 
influence area could be delineated and mon l tored to 
anticipate future serious pavement f ailures. 

At present, the development of the density ll'aps 
requires manual manipulation and drafting of oil 
fi eld related plans . However, to improve the compre
hensiveness o f the overail methodoloyy roL statewid8 
use, current research is being conducted to create 
comput~i- plu~ted denaity map2 dir-ectly from comput 
erized permit and drilling records. 

On the state level this technique can be used to 
help the department allocate funds by locating roads 
that are in need or soon will be in need of mainte
nance or reconstruction monies. The versatility of 
the program not only allows the highway agency to 
predict where work will be needed but also to indi
cate the type of work required and when it will. be 
required. 

Tn future research, other special-use activities 
that impact the Texas highway system beyond its 
odginal intended use will be identified. The traf
fic characteristics and axle loads of trucks used by 
the timber , grain, and gravel industrie s are also 
atypical. Their isolated demands differ from those 
of vehicles associated with normal operation situa
tions. To make the most effective use of planning 
strategies for pavement rehabilitation, site-spe-
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cific data also need to be collected and analyzed 
for these unique truck demands. 
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