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The purpose of this study was to determine what loss would incur in both 
wet and dry skid resistance of a portland cement concrete pavement after 
a linseed oil treatment, and how long it would take for the skid resistance 
to return to its pretreatment level. Work was limited to the testing of 3 
areas on Virginia's Interstate Highway System that were treated for nor
mal maintenance reasons. The 3 areas treated yielded 6 different test 
sites that were tested with the skid trailer and skid test car of the Vir
ginia Highway Research Council. It was found that the loss and recovery 
of wet skid resistance varied greatly depending principally on the sur
face texture and cleanliness, application amount, and the surface tem
perature at the time of the application. Under the worst condition the 
skid resistance dropped to a dangerous level (skid number below 40) and 
remained there for 2 days. Recovery of wet skid resistance was not com
plete until 7 or 8 days after the treatment. The dry pavement skid re
sistance recovered almost completely in 4 to 6 hours after the treatment. 

•DURING 1967 three sections of Virginia's Interstate Highway System were treated with 
linseed oil antispalling compound in an attempt to increase the scale resistance of the 
portland cement concrete pavement. One concern was what loss would occur in wet and 
dry skid resistance and what length of time would be required for the skid resistance to 
return to its untreated level, or at least to a safe level. Available information indicated 
the recovery time to be 24 hours for wet skid resistance and less time for dry skid re
sistance, but additional research was needed to better establish the loss and recovery 
of skid resistance under various conditions. 

Work was limited to the testing of surfaces that were treated for normal maintenance 
reasons. Three areas, which yielded 6 different test sites, were tested with the skid 
trailer of the Virginia Highway Research Council and 2 were tested with the stopping 
distance method by using a car. 

TEST SITES, APPLICATION DATA, AND TEST EQUIPMENT 

Test Sites 

Table 1 gives a description of the test sites and data on the application conditions. 
The pavement at each site has a burlap drag finish and a silica sand fine aggregate. The 
coarse aggregate is rounded quartz gravel for Sites 1 and 2, and granite for the remain
ing sites. 

The surface condition rating refers primarily to the texture and cleanliness of the 
surface prior to the linseed oil treatment. These characteristics of the surface would 
be the ones most likely to affect the skid resistance inasmuch as the materials are about 
the same for all sites. A poor rating indicates a worn, smooth surface with a heavy 
layer of road film, and a good rating indicates the opposite, i.e., a well-textured and 
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TABLE 1 

APPLICATION CONDITIONS 

Surface Appli- Air Untreated Observed Age Gal/ Surface Site Location Length Avoa (yr} Lanes Condition cation sq yd 
Temper- Tempera- Absorption 

Rating No . ature tu,·e Hale 

1 I-64 Richmond 1,500 ft 875 1 Passing Excellent 3 0.015 75-85 95-105 Excellent 
2 I-64 Richmond 1,500ft 875 1 Center Excellent 3 0.015 75-85 95-105 Excellent 
3 I-95 Emporia 7 mi 1,000 7 Passing Good 1 0.021 70-75 70-115 Good 
3 I-95 Emporia 7 mi 1,000 7 Passing Fair 2 0.013 70-80 90-115 Good 
4 I-95 Emporia 7 mi 3,000 7 Traffic Fair 1 0.024 70-90 90-115 Fair 
4 I-95 Emporia 7 mi 3,000 7 Traffic Poor 2 0.014 75-90 90-120 Poor 
5 I-95 Ashland 10 ml 1,500 7 Passing Good 1 0.028 70-80 75-95 Fair 
5 I-95 Ashland 10 mi 1,500 7 Passing Fair 2 0.019 75-85 95-105 Fair 
6 I-95 Ashland 5 mi 6,750 7 Center Poor 1 0.025 65-75 80-90 Poor 

8Obtained by applying an estimated percentage for traffic in one direction and one lane to the total AVD determined by the Virginia Department of 
Highways. 

clean surface. As would be expected, because the pavement was only a year old, the 
surface conditions at Sites 1 and 2 were excellent. At Emporia, on Sites 3 and 4, the 
surface condition was good in the passing lanes and fair in the traffic lanes. The sur
face in the traffic lanes at Site 4 had a slightly heavier road film and also was worn 
smoother. The rating prior to the second treatment was poorer because of the film of 
oil left from the first treatment. Site 5 was similar to Sites 3 and 4, although the sur
face at Site 5 showed more scaling and deterioration. Site 6 had a heavier layer of 
road film than any of the other sites, and for this reason was given only one application 
of linseed oil. 

Application Data 

Table 1 also gives application data for all sites. In all cases the material, which 
was a 50 percent linseed oil and 50 percent kerosene mixture, was applied with a stan
dard, commercially available liquid fertilizer distributor. Traffic was allowed on the 
treated sections 4 to 8 hours after the application. 

There were several different delay times between applications for the 6 sites. For 
Sites 1 and 2 there had been 2 treatments totaling 0.040 gal/sq yd 15 months before the 
third treatment. For Site 3 the first and second treatments were applied on the same 
day with only a 2- to 4-hour delay between treatments . For Site 4 there wa.c:; a 3-day 
delay between the first and second treatment for three-fourths of the application area 
and a 2-hour delay for the remaining one-fourth of the area. Rain fell hard for approx
imately 2 hours soon after the first treatment on the part that had a 3-day delay. Site 
5 had a 24-hour delay time between the first and second treatments. 

The temperatures given are self-explanatory. The temperature of the treated sur
face usually ranged from 8 to 10 deg above that of the untreated surface. The high 
surface temperatures at Sites 3 and 4 caused the material to lose its volatiles sooner 
than desirable, and thus "set up" on the surface. This was particularly true for the 
second application at Site 4. 

The observed absorption after each treatment refers to the times required for most 
of the oil to be absorbed into the surface, with 4 to 6 hours being termed good; 6 to 10 
fair; and 10 or more poor. It can be seen that the absorption is clearly dependent on 
the surface condition, as would be expected. On the surfaces that were relatively worn 
and had a heavy road film, the absorption was poor and the oil tended to "set up" on the 
surface. As stated earlier, this was especially true where there was a high surface 
temperature during and after the treatment. 

Testing Equipment 

The skid test car was a 1964 Plymouth with ASTM E-17 test tires. In testing, the 
car was brought to the test speed of 20 mph, the gears disengaged, the brakes locked, 
and the distance to stop recorded on a Wagner stop meter. The sldd number was com-
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puted by using the equation SN= V2/30S, where SN= skid number, V = velocity in mph, 
and S = stopping distance in ft. 

The skid test trailer was a locked-wheel drag device that measured force on the 
brake anchor pin. It, too, was equipped with the standard E-17 test tire. Testing was 
done at a constant speed of 40 mph, by utilizing the trailer's self-watering system, and 
by locking the left wheel only. 

Although all of the wet skid resistance data were collected with the trailer, the most 
important information was the skid numbers obtained with stopping distance automobile 
tests. Therefore, the latest correlation between Virginia's skid trailer and stopping 
distance car was used to convert the trailer data to predicted car values. This corre
lation included sets of 5 tests at 40 mph for each vehicle on 38 separate sites of various 
surface types, including portland cement concrete. The correlation resulted in the 
equation y = 0.58x + 13.23, where y = car skid number and x = trailer skid number, with 
a standard error of estimate of 3.52. The relationship is shown in graphic form in 
Figure 1. 

Also shown in Figure 1 are the good, fair, and poor skid resistance ranges as they 
have been delineated in Virginia for the past several years (!). Between 40 and 50 is 
considered fair, above 50 good, and below 40 poor. Reference will be made to these 
classifications later in this paper. 

Substantiation of the correlation was obtained at Sites 3 and 4, where car stopping 
distance tests were run during the rain on the untreated pavement in the passing lanes 
and treated pavement in the traffic lanes. Trailer tests run subsequently indicated car 
values of 50 on the untreated area and 39 on the treated area. The actual values ob
tained with the car were 50 and 40 respectively. 
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TABLE 2 

CONTROL TESTS-PREDICTED CAR SKID NUMBER 

Days After Treatment 
Site 

Initial 2 3 4 6 7 8 9 24 29 

1 55 55 57 56 54 63 
2 55 55 57 56 54 63 
3 63 62 61 
4 62 61 
5 54 55 55 57 54 54 63 
6 57 56 54 63 

TEST RESULTS 

Control Tests 

To ensure that changes in skid resistance as determined by the skid trailer were real 
and not due to changes in the testing equipment, control tests were run on untreated con
trol sections during the times the treatments were made. Five or more skid tests were 
run for each control sample. The results of these tests are given in Table 2. 

The high readings obtained 24 and 29 days after the treatment were probably due to 
a heavy rain that occurred just prior to these tests and helped to clean the road surface. 
Prior to this rain, there had been a dry period of several weeks. 

Based on the consistency of the control tests and normal testing variability experi
enced, it was decided that a change of 3 predicted car skid numbers could be considered 
significant in a minimum sample size of 5 tests. This rule could be used with at least 
95 percent confidence. 

Statistical significance tests were not used because it was decided that trends and 
significant changes could be determined without the use of strict statistical methods. 

Dry Pavement Test Results 

A limited number of skid tests on dry pavement were performed at Site 4 with the 
stopping distance car. Tests were run after the first and second applications with the 
results shown in Table 3. 

Not enough data were collected to allow comparisons between the first and second 
treat111ent with 1=egard to skid 1·esistance, but it was evident that a significant Uecrease 
did occur after each treatment and that recovery was fairly rapid. Although recovery 
was not complete 6 hours after the treatment, it was 92 percent complete after only 2 
to 3 hours for both treatments. These findings agree with those of Kubie, Gast, and 
Cowan (2). 

The maximum and minimum values are also given in Table 3. Notice that the vari
ability increased for a period after a treatment and then began to decrease with elapsed 
time. This same pattern was observed in the trailer data and was a result of the varia
tion in the application and absorption conditions. 

TABLE 3 

STOPPING DISTANCE TEST RESULTS ON DRY 
PAVEMENT AT SITE 4 

Time After Treat-
ment No. 

Minimum-
Application x N Maximum Range 

(hr) 

Initial 65 5 63-67 4 
0-1 43 41 25-61 36 
2-3 58 5 51-61 10 

1-2 51 43 35-63 28 
2-3 60 10 55-70 15 
5-6 61 7 58-63 5 

Wet Pavement Test Results 

Table 4 gives the trailer data and pre
dicted car skid values for Sites 1 and 2. 
The skid resistance dropped at both sites, 
and no recovery was evident 8 to 10 hours 
after the treatment. However, for both 
conditions the decrease was not large 
enough to cause much concern because the 
skid resistance remained at a safe level. 
Only twice, both times in the center lanes, 
did the skid resistance drop from the good 
to fair classification. Recovery was con
sidered complete in 7 days. 
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TABLE 4 

TRAILER SKID VALUES AND PREDICTED CAR SKID VALUES AT 
SITES 1 AND 2 

Site 1 Site 2 
Time After 
Treatment x N 

Minimum- Predicted x N 
Minimum- Predicted 

Maximum Car Maximum Car 

Initial 74 18 69-77 56 72 19 68-75 55 
2-3 hr 68 11 64-77 53 63 14 52-66 50 
3-4 hr 66 5 63-69 51 
4-5 hr 68 5 64-74 53 57 5 55-63 46 
7-8 hr 66 5 63-69 51 63 5 58-71 50 
8-9 hr 60 5 55-68 48 
9-10 hr 67 4 64-68 52 
7 days 73 10 69-77 55 68 10 63-70 53 

Data for Sites 3 and 4 are given in Table 5. There was no decrease at Site 3 after 
the first application and only a slight decrease 2 or 3 hours after the second application. 
The predicted car values remained in the fair range (40-50) for all the tests. 

In the traffic lanes, Site 4, the situation was much worse even though the pretreat
ment skid values were the same as those in the passing lanes, Site 3. The predicted 
car value dropped to the poor range from 2 to at least 5 hours after the treatment; but 
after 1 day, recovery appeared to be almost complete. The rain that occurred shortly 
after the treatment may have speeded the recovery by washing some oil from the sur
face. No tests were run in the interval from 5 hours to 1 day after the treatment. After 
the second treatment, the predicted car value immediately dropped to the poor range 
and remained at that level through 1 day. Even 4 days after the treatment, the pre
dicted car value was substantially below the initial value and at the border line between 
fair and poor. 

The greater decrease in skid resistance after the second treatment in both cases 
clearly illustrated that the quantity of oil applied was a significant factor in the skid re
sistance. However, as the difference in behavior between the traffic and passing lanes 
indicated, the amount of oil applied was not the only factor that influenced the skid re
sistance after the treatment. 

There were 3 factors, all given in Table 1, that probably caused the skid resistance 
to decrease more in the traffic lanes than in the passing lanes. First, the surface con
dition was better in the passing lanes, particularly with regard to the amount of road 
film present. Second, the air and surface temperatures were generally higher during 
the treatments to the traffic lanes, especially the second treatment. Third, the amoont 
applied in the traffic lanes was slightly higher than that applied in the passing lanes for 
both the first and second treatments. In the opinion of the author, the first reason given 
is the most important with regard to the different decreases in skid resistance. 

As indicated earlier, there was a 3-day delay between the first and second treatments 
for three-fourths of Site 4, and during this time traffic was allowed on the treated pave
ment; whereas there was only a 2-hour delay for the remaining one-fourth of the area, 
and no traffic was allowed on the pavement during this time . An analysis was made to 
determine what effect the difference in elapsed time might have had on skid resistance 
after the second treatment. The 2-hour delay results are also given in Table 5. In com
paring these results with those of the 3-day delay, it can be seen that there was very 
little difference in the decrease in skid resistance after either treatment. This was 
true even though there was a substantial difference between the skid resistance values 
just prior to the second treatment. For the area that had a 3-day delay between treat
ments, the skid resistance had returned to somewhere between the pretreatment pre
dicted car level of 50 and the 1-day level of 47 prior to the second treatment, while the 
area with the 2-hour delay had a predicted car skid number of only 43 prior to the 
second treatment. 

Based on these data, it was concluded that for up to 3 days the delay time between 
treatments had little effect on the skid resistance after the second treatment. 
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TABLE 5 

TRAILER SKID VALUES AND PREDICTED CAR SKID VALUES AT SITES 3, 4, 5, AND 6 

Application 1 Application 2 

Site Time After 
Treatment x N 

Minimum- Predicted x N 
Minimum- Predicted 

Maximum Car Maximum Car 

3 Initial 62 48 57-64 48 62 49 
0-1 hr 58 73 40-68 47 
1-2 hr 62 22 60-63 49 58 63 45-66 47 
2-3 hr 63 9 57-69 50 52 28 43-60 43 
3-4 hr 62 6 57-63 59 
4-5 hr 
7-9 hr 
11-12 hr 
3 days 58 32 48-63 47 

4 (3-day Initial 63 32 54-71 50 59 63 47-50 
delay) 0-1 hr 52 47 34-60 43 48 32 40-54 41 

1-2 hr 50 30 37-68 42 44 52 28-57 39 
2-3 hr 44 12 39-52 39 39 26 22-51 36 
3-4 hr 46 8 39-51 40 
4-5 hr 40 12 25-51 36 40 16 34-48 36 
7-9 hr 46 46 29-57 40 
10-12 hr 42 47 32-52 38 
1 day 59 94 51-68 47 42 208 25-57 38 
4 days 50 62 34-60 42 

4 (2-hr Initial 66 8 57-71 51 52 43 
delay) 0-1 hr 50 20 40-60 42 

1-2 hr 52 18 40-68 43 41 28 28-54 37 
7-8 hr 41 14 29-52 37 
1 day 41 49 28-54 37 
4 days 48 14 34-54 41 

5 Initial 70 95 63-78 54 65-70 41-69 51-54 
0-1 hr 61 72 52-71 49 58 60 47-69 47 
1-2 hr 65 68 58-71 51 60 40 44-74 48 
2-3 hr 65 52 55-71 51 62 40 41-74 49 
3-4 hr 65 28 44-71 51 61 35 47-74 49 
4-5 hr 62 31 44-71 49 62 40 39-69 49 
5-6 hr 60 12 52-66 48 54 20 44-69 44 
6-7 hr 62 14 36-69 49 59 20 47-69 47 
7-8 hr 63 6 60-66 50 57 15 46 
8-9 hr 58 4 52-66 47 
9-10 hr 58 4 39>66 47 39-75 
1 day 65 85 50-75 51 63 190 41-74 50 
2 days 63 95 59-80 50 
8 days 71 95 54 

6 Initial 62 38 52-74 49 
0-1 hr 52 l1i 47-60 43 
1-2 hr 60 10 58-71 48 
2-3 hr 48 25 28-63 41 
3-4 hr 51 25 28-66 43 
4-5 hr 47 25 28-71 40 
5-6 hr 49 40 25-66 42 
6-7 hr 49 25 33-66 42 
7-8 hr 53 20 36-63 44 
8-9 hr 46 15 33-63 40 
1 day 47 50 33-64 40 
2 days 48 50 37-64 41 
24 days 66 35 58-70 51 

The data collected at Site 5 (Table 5) show that there was a decrease after both treat
ments with slightly more of a decrease after the second treatment. The predicted car 
skid values, however, remained near the border line between good and fair at all times. 
Recovery was not entirely complete even 2 days after the second treatment. 

At Site 6 the decrease was very significant; the predicted car value dropped to the 
border line between fair and poor ( 40) and remained at that level for at least 2 days. 
The large decrease was expected because of the poor surface condition, and, undoubt
edly, would have been greater had not the intended application amount been reduced from 
0.040 to 0.020 gal/sq yd (the actual application was 0.024 gal/sq yd). This was true de
spite the fact that the application conditions were considered very good with regard to 
air and surface temperatures. 
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TABLE 6 

SUMMARY OF PREDICTED CAR SKID NUMBER EXPRESSED AS PERCENTAGE OF INITIAL VALUE AT 
SITES 1 THROUGH 6 

Time After 
Good Conditions Fair Conditi ons Poor Conditions 

Treatment Site 1 Sile 2 Site 3 Site 5 x R Site 3a Site 4 Site 5 x R Site 4 a Site 6 x R 

Initial 100 100 100 100 100 93 - 107 100 100 100 100 88-108 100 100 100 88-114 
0- 4 hr 93 91 100 94 94 72-103 93 82 90 88 66-108 77 90 84 52-110 
4- 8 hr 93 88 91 91 63 - 100 72 86 79 56 - 103 76 86 81 57 - 110 
8- 12 hr 93 87 87 89 67-95 76 82 79 64-102 
1 day 95 95 78-105 94 93 94 67-106 76 82 79 54-102 
2 days 93 93 69-104 84 84 70-102 
3 days 96 96 84-102 84 
4 days 84 
7 days 98 96 97 91-103 84 66-96 
8 days 100 87-109 

aSecond application . 

CONCLUSIONS 

The data given in Table 6 are expressed as percentage of initial predicted skid 
number and grouped according to the surface condition rating, Figure 2 shows these 
same data in graphic form. 
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Although the data are sparse in places, definite trends can be seen. With good con
ditions the average skid readings dropped to only about 90 percent of the initial values 
and had recovered to 95 percent in 1 day. With fair conditions the skid readings dropped 
to between 75 and 80 percent of the initial values during the first day but, as with the 
good conditions, recovered to about 95 percent after 1 day. With poor conditions the 
skid values dropped to about 80 percent and, unlike the other conditions, remained at 
that level for 2 days. Even 4 days after the treatment the skid values were less than 
90 percent of the initial value. It is interesting to note that , although the decrease and 
early recovery are different for the 3 conditions , the time required for full recovery, 
8 to 9 days, appears to be the same for all. 

Of course, the percentages of the initial skid value are averages. The actual ranges 
of skid values that correspond appr oximately to the 95 percent confidence limits are 
given in Table 6. The range increases greatly after application, whicl1' is the result of 
unequal applications, nonuniform application conditions, and nonuniform drying. The 
variability does not return entirely to normal until 7 to 8 days after the treatment. 

The amount of linseed oil applied appears to have a definite influence on the loss and 
recovery of skid resistance when the surface condition is poor prior to treatment. When 
the surface condition is fair or good, the amount of oil applied (within the normal limits) 
does not appear to affect the skid resistance. Figure 3 shows the effect of application 
amount after a 1-day curing period with either a fair to good surface condition or a poor 
surface condition. 

Based on the information shown in Figure 2 and given in Table 6, the probable skid 
conditions after a linseed oil treatment are given in Table 7. The numbers with the foot
note reference indicate an average skid value of 40 or below, and the blocked-in areas 
indicate conditions where 15 to 20 percent of the area tested was below a value of 40. 
As indicated previously, a skid value of 40 is the border line between fair and poor. 
Therefore, the importance of considering the pretreatment surface rating and surface 
condition is evident in that skid resistance falls to a lower level and remains at that low 
level longer with a poor surface rating. Of course, the lower the initial value is, the 
lower the skid resistance falls after a treatment. Unfortunately, the same conditions 
that result in a poor rating, i. e., smooth texture and heavy road film, also result in a 
relatively low initial skid resistance . 
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TABLE 7 Recovery of dry pavement skid resis
tance is almost complete 4 to 6 hours after 
the treatment. For up to 3 days the delay 
time between the first and second treat
ment had little effect on the skid resistance 
after the second treatment. 

PROBABLE RECOVERY OF SKID RESISTANCE ON 
LINSEED OIL TREATED PAVEMENTS 

RECOMMENDATIONS 

Based on the results of the tests run, 
the following recommendations are made 
with regard to skid resistance of linseed 
oil treated pavements. 

1. Prior to any linseed oil treatment, 
a close evaluation should be made of the 
surface condition and pavement skid re
sistance and the planned application amount 
decreased if necessary. Also, this eval
uation should help determine what pre
cautionary measures should be taken, such 
as when to let traffic back on the treated 
pavement or when to use SLIPPERY WHEN 
WET signs, if the pavement gets wet after 
the treatment. It is not necessary to have 
precautionary measures beyond 7 days. 
Figures 2 and 3, as well as Table 7, are 
offered as aids in making any decisions 
necessary. 

Time After 
Treatment 

Initial 
0-4 hr 
4-8 hr 
8-12 hr 
1 day 
2 days 
3 days 
4 days 
7 days 
8 days 

Initial 
0-4 hr 
4-8 hr 
8-12 hr 
1 day 
2 days 
3 days 
4 days 
7 days 
8 days 

Initial 
0-4 hr 
4-8 hr 
8-12 hr 
1 day 
2 days 
3 days 
4 days 
7 days 
8 days 

Surface Rating 

Good 

Fair 

Poor 

55 
52 
50 
49 
52 
53 
53 
53 
54 
55 

55 
47 
44 
42 
51 
52 
53 
53 
54 
55 

6 
45 
44 
43 
43 
41 
10 
48 
54 
55 

Skid Numbers 

47 
48 
48 
49 
50 

40 

50 45 10 
41 37a 33a 
40a 35a 32a 
39a 35a 31a 
39a 35a 31a 
40a 35a 32a 
41a 37a 33a 
43 3gn 35a 

'-4~9'------------c4c;.4--, 39a 
50 45 40a 

2. If there are wet pavement conditions Note: :~~;!e:~~1i:e~; ~ri.resent 15 to 20 percent of individual test results 

(rain), the treated area should not be "Average skid value of 40 or below. 

opened to traffic for 24 hours after treat-
ment unless skid tests indicate the pave-
ment has sufficient skid resistance (pre-
dicted car skid number of 40 or above). Judgment will have to be used to determine if 
the pavement should be opened to traffic after the 24-hour period. Whenever possible, 
it would be desirable to run skid tests before making any decisions. 

3. If there are dry pavement conditions, the treated area can be opened to traffic 
as soon as 4 to 6 hours after the treatment. 
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Discussion 
C. E. MORRIS, National Flaxseed Processors Association, Chicago-Reference is 
made in this paper to possible skid hazards resulting from the application of linseed 
oil to concrete highway surfaces, particularly if the pavement is wet with water rela
tively soon after the oil is applied. 

Although we do not as yet have quantitative data, a number of qualitative observations 
have shown that a light application of fine silica sand made while the oil is still wet is 
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highly effective in providing adequate skid resistance during the period when an untimely 
rain might possibly introduce a hazardous condition. This might well eliminate the need 
for the SLIPPERY WHEN WET signs to which the author referred. 

On the Ohio Turnpike, the application of¼ lb/sq yd of sharp silica sand meeting the 
following specifications has been found to be very satisfactory: The silica sand shall 
weigh approximately 2, 700 lb/ cu yd and shall be sharp, angular, or subangular silica 
sand with a silica content of not less than 95 percent and a clay content of not more than 
1 percent. The moisture content of the sand shall not exceed 5 percent. The silica 
sand shall be produced from the deposit known as the Sharon Conglomerate and shall 
meet the following gradation requirements: 

Percent 
Sieve Retained Cumulative 

20 mesh 00.10 00.10 
30 mesh 01.50 01.60 
40 mesh 08.40 10.00 
50 mesh 14.00 24.00 
70 mesh 22.50 46.50 

100 mesh 33.50 80.00 
140 mesh 15.00 95.00 
200 mesh 04.40 99.40 
270 mesh 00.30 99.70 
Pan 00.30 100.00 

STEPHEN N. RUNKLE, Closure-I appreciate Mr. Morris's interest in my paper. In 
some cases we did apply sand to the treated pavement, but not while the linseed oil mix
ture was still wet. I do not know the gradation of the sand we used, but it certainly was 

TABLE 8 

SKID TEST RESULTS AFTER APPLICATION OF SAND TO LINSEED 

Site Lane 
Time After Trailer Skid Predicted Car Comment 
Treatment Number Skid Number 

5a Southbound Initial 63 50 
passing 0-3 hr 59 47 

3-6 hr 57 46 
6-8 hr 58 47 Sanded just prior to tests 
24 hr 63 50 Sand gone 

5a Northbound Initial 67 52 
passing 0-3 hr 61 49 

3-6 hr 66 51 Sanded just prior to tests 
24 hr 67 52 Sand gone 

6 Southbound lnitial 62 49 
center 0-2 hr 56 45 

2-4 hr 43 39 
4-6 hr 52 43 Sanded just prior to tests 
6-8 hr 49 42 Most sand gone 
24 hr 47 40 All sand gone 
48 hr 47 40 

6 Northbound lnitial 59 47 
center 2-4 hr 54 44 

4-6 hr 44 39 
6-8 hr 52 43 Sanded just prior to tests 
8-10 hr 48 41 Most sand gone 
24 hr 47 40 All sand gone 
48 hr 49 42 

aSecond application of oil. 
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coarser than the type of sand Mr. Morris suggests using. The sand we used most likely 
did have a silica content greater than 95 percent. 

Some improvement in skid resistance resulted after the sand was applied as is illus
trated in Table 8. Sand was applied to Site 5, which was 20 lane-miles, from 3 to 8 
hours after the second application of linseed oil; and a slight increase in the predicted 
car skid number of 1 to 2 skid numbers resulted. Site 6 had only one application of lin
seed oil of about 0.024 gal/sq yd. Sand was applied at Site 6 from 4 to 8 hours after the 
linseed oil application and increased the predicted car skid number by 4 skid numbers. 
However, the improvement was temporary as the skid numbers began to decrease again 
shortly after the sanding because the sand was blown from the surface by traffic. 

If the method suggested by Mr. Morris offers more permanent improvement in skid 
resistance than we experienced, it perhaps would greatly eliminate the problem of low 
skid resistance after linseed oil treatments. I would be interested in learning of any 
skid test results obtained after using the method he describes. 




