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ABSTRACT 

During 1971 and 1973 two construction jobs were performed in 

which concrete paving was placed. Several types of texturing were 

used on portions of the surface of these jobs. The special tex-

turing was accomplished at the request of research project 2-6-70-141 

personnel. The research project staff obtained skid resistance and 

texture measurements periodically until the close of the project. As 

a result of the measurements and analysis, the state adopted new 

specifications using metal tines spaced at 1/2-inch centers. This 

report contains additional measurements performed on the same surfaces. 

These data substantiate the decision to change to the new specifications. 

vi 

.. 



.. 

.. 

LIST OF FIGURES 

2-1 - Location of Test Sections on SH 6 in 
College Station ................................... 5 

2-2 - Location of Test Sections IH-10 
near Van Horn, Texas.............................. 6 

1. Speed Gradient-Sect. F-1............ ..... ......... B 

2. Speed Gradient Sect.-F-2......... ......... ........ 9 

3. Speed Gradient-Sect. F-3 .......................... 10 

4. Speed Gradient-Sect. F-4 .......................... 11 

5. Speed Gradient-Sect. F-5 .......................... 12 

6. Speed Gradient-Sect. F-6 .......................... 13 

7. Speed Gradient-Sect. F-7 .......................... 14 

B. Speed Gradient-Sect. F-11 ......................... 15 

9. Speed Gradient-Sect. F-12 ......................... 16 

10. Speed Gradi ent-Sect. F - 1 3 ......................... 17 

11. Speed , Gradient-Sect. F - 14 ......................... 1B 

12. Speed Gradi ent-Sect. F-15 ......................... 19 

13. Speed Gradi ent-Sect. F - 16 ......................... 20 

14. Speed Gradi ent-Sect. F - 17 ......................... 21 

15. Speed Gradi ent-Sect. F - lB . ..•.........•........... 22 

16. Speed Gradient-Sect. F - 19 ......................... 23 

17. Speed Gradient-Sect. F - 20 ......................... 24 

lB. Speed Gradi ent-Sect. F - 21 ......................... 25 

vii 



19. Sk i d Res i stance Performance on SH-6 .•. • . . . . . . . . . • . • . . . . . . . . . 26 

20. Texture Performance on SH-6 by Putty Impression ............. 27 

21. Texture Performance on SH-6 by Sand Patch ................... 28 

22. Skid Res i stance Performance on I H- 10 .. .. . . . . .. .. . .. .. .. . .. .. 29 

23. Texture Performance on IH-10 by Putty Impression ............ 30 

24. Texture Performance on IH-10 by Sand Patch........ ..... ... .•• 31 

viii 



.. 
LIST OF TABLES 

1. Experimental Concreet Highway Finishes Pa~ 
SH 6 Co11ege Station...................................... 33 

II. Experimental Concrete Highway Finishes 
IH-l0 Van Horn........ ............................. ....... 35 

III. Field Test Measurements on SH 6................. .......... 37 

IV. Field Test Measurements on IH-10........ ... ............... 40 

V. Average Percent Texture Loss - Before, After. ......... .... 42 

VI. Average Percent Texture Loss - Before, After........... ... 43 

, 

ix 



SUMMARY 

This report describes follow-up measurements and analysis of 

texture and skid resistance on experimentally textured Portland 

cement concrete paving. The data indicated the loss of texture due 

to microabrasion or polish of traffic had generally stabilized at 

about 35 to 40 percent of the lias constructed" values. Skid re

sistance values remained relatively high on heavily textured sur

faces. 
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IMPLEMENTATION 

The implementation of this report will probably be of the form of 

reassurance to the Administration in approving and Districts in using 

Special Provision 360---013 (to concrete paving). This special provision 

to the standard specifications uses 1/8 inch wide transverse metal tines 

spaced not less than one-quarter inch nor more than one-half inch. The 

average sand patch texture is required to be not less than 0.060 inch 

with a minimum texture depth of 0.050 inch. It should be noted. however. 

that the special provision was developed as implementation to Research 

Report 141-4F written by Ledbetter. Meyer. and Ballard at Texas Transpor

tation Institute. College Station. Texas. 
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BACKGROUND - PROJECT 2-6-70-141 

The small study reported herein contains follow-up measurements 
on experimental pavement sections established for Research Project 
No. 2-6-70-141. Project 2-6-70-141 was entitled "Quality of 
Portland Cement Concrete Pavement as Related to Environmental 
Factors and Handling Practices." The project investigators for 
the 2-6-70-141 project were Dr. W. B. Ledbetter and Dr. A. H. 
Meyer with Texas Transportation Institute (TTl) and the study was 
sponsored by the department's Construction Division. 

The TTl project studied admixtures and curing methods used in 
concrete pavement construction by utilizing both laboratory testing 
and field test sections. In addition to the study of admixtures 
and curing,a large phase of the study was devoted to P.C. concrete 
surface properties related to skid resistance and hydroplaning. 
This phase of the TTl project is of concern in this report. 

The following abstract of TTl's final report (141-4F) briefly 
explains the study: 

"Results on an evaluation of two sets of full-scale 
experimental concrete test sections are summarized. 
Eighteen experimental concrete finishes were evaluated 
in terms of skid resistance under standard trailer 
water conditions and under simulated rainfall conditions. 
Ih addition the change in texture depths and skid 
values with time were measured. Results indicate that 
(1) texture depths of 0.060 in. or greater can easily 
and economically be constructed with 1/8 in. metal 
tines spaced closer than 1/2 in. apart, (2) under 
normal traffic conditions all concrete textures can 
be expected to wear down approximately 25 to 35 
percent during the first 1/2 year and then remain 
relatively unchanged for a prolonged period, (3) skid 
measurements made under standard trailer water conditions 
may not be indicative of real life conditions in wet 
weather, (4) low skid values could be obtained in 
almost any rainfall in which the pavement is completely 
wetted, and (5) under simulated rain conditions deep 
transverse texturing will result in the greatest 
improvement in skid values." 

The two sets of test sections mentioned in the abstract above were 
(1) SH-6 in Bryan, Texas and (2) IH-10 approximately nine miles 
east of Van Horn, Texas. Figures 2-1 and 2-2 show the sections 
and finishes used on the test sections. Both SH-6 and IH-10 were 



under construction at the time the test sections were formed and 
the remaining length of the construction jobs was completed using 
a burlap drag which was standard at that time. 

Recently the Federal Highway Administration requested the sections 
be retested in order to determine if changes had occurred since 
the close of the research project. This testing was accomplished 
in July and August, 1977, some three years after the close of the 
project. This report describes the results of the later tests. 

DATA COLLECTION 

The data consisted of skid resistance tests, texture tests and 
rut depth measurements. Skid tests were performed at 20 mph, 
40 mph, and 60 mph. Five tests were obtained in each section at 
each speed. Skid tests were performed in both travel and passing 
lanes. 

Both sand patch (Tex 436-A) and putty impression methods were 
used to obtain texture similar to that reported in 141-4F. Texture 
values were collected in the right wheel paths of both travel and 
passing lanes. Generally, five tests were performed by each method 
in each section. Test locations were selected at evenly spaced 
intervals along the roadway. Both sand and putty tests at any 
one location were obtained closely together, being spaced about 
18 inches apart. 

Generally, rut depth measurements were obtained at each spot where 
texture data were collected. The rut depth equipment was borrowed 
from Texas Transportation Institute and included a six-foot alumi
num bar used as a straight edge and a calibrated wedge. The bar 
is placed transversely across the pavement and the wedge is in
serted between the pavement and bar. Rut depths are IIread ll directly 
from the wedge. Originally it was believed rut depths would be a 
measure of wear or abrasion of the surface finish, particularly 
noted in the wheel path. However, it is probable the rut depth 
measure~ents shown herein reflect temperature curl or some unusual 
finish near the edge rather than wear loss caused by traffic 
abrasion. Therefore rut depth measurements were disregarded in 
the analysis. 

ANALYSIS 

These data are presented and analyzed in four groups as follows: 
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1. "Experimental Concrete Highway Finishes" may be found in 
Tables I and II. These tables show the average values 
of the various types of data collected for each of the 
sections. Table I is related to the Bryan construction 
job and Table II to the Van Horn job. 

2. "Field Test Measurements" are found in Tables III and IV. 
These tables show texture and skid resistance values in 
chronological order, forming a data history. Table III 
concerns SH-6 in Bryan and is actually a continuation of 
Table 4-3 in report 141-4F. Table IV concerns IH-10 in 
Van Horn and is a continuation of Table 4-4 in report 
141-4F. 

Figures 19 through 24 show a graphical representation 
of the data found in Tables III and IV. Figure 19 shows 
two points with zero traffic applications which occurred 
in December 1971 and in June 1972. Considerable white 
pigmented curing compound remained on the SH-6 surface 
during the December 1971 tests. A considerable skid testing 
program was conducted on the SH-6 surfaces under simulated 
rainfall during June 1972. The simulated rainfall tests 
occurred in December 1973 on the IH-10 surfaces. The 
simulated rainfall tests occurred on both SH-6 and IH-10 
before the highway was opened to traffic. 

3. "SN versus Speed - Before and After" may be found in Fi gures 
through 18. Figures 1 through 7 related to the Bryan job 
and Figures 8 through 18 show data from the Van Horn job. 
The intent of these data are to show the change in the so
called "speed gradient" (or change in SN with speed) after 
a three to five year period of service. The before tests 
in Bryan were obtained "in 1973, and the after were obtained 
in 1977. The initial SN values on the Bryan sections may 
be in error. At the time they were obtained, it was believed the 
the water output of the skid unit was too low, especially 
at higher speeds. Ordinarily, lower SN values are found as 
test speed increases. In the tests in Bryan several of the 
sections show increases in SN values with speed increases. 

4. "Average Percent Texture Loss - Before and After" can be 
found in Tables V and VI. These tables are similar to 
Tables 3-1 and 3-2 found in Report 141-4F. In Tables 
3-1 and 3-2 Ledbetter, et al, attempted to show the percent 
loss in texture after definite time periods. From these 
measurements it was estimated that the wear down or texture 
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loss in the life of a concrete pavement would be 
25 to 35 percent based on initial texture depth. The 
original values found in Tables 3-1 and 3-2 of 141-4F 
are the II before II values. The after values were calculated 
in a similar manner except the 1977 data were used. 

Visual observations of the sections indicated no unusual surface 
damage due to the style or type of finish. Some spalling was 
evident in the areas with special finishes but this type of 
spalling is visible throughout the job. Likewise, wear or abrasion 
of the surface in the wheel path area is generally not visible. 

DISCUSSION 

The 1977 data indicate additional loss in skid resistance and texture 
as compared to the 1974 data. However, this loss is small and the 
values could be stabilizing. 

The texture depths and finish types interact to an extent such that it is 
difficult to analyze the effect of finish type. There seems to be 
no significant difference between a longtitudinal finish as compared 
to a transverse finish; however, the tines' finishes generally have 
better friction values. 

The average texture values shown in Table V indicate the Bryan job 
lost 31.9 percent of the texture in about 31 months of service and 
only 31.2 percent in 5 years and 8 months of service. The texture 
loss on the sections has probably stabilized and the slight "increase" 
in texture depth noted is probably due to measurement error. The 
average texture values shown in Table VI indicate a continued loss 
in texture based on the 1974 measurements. The percent loss in 1974 
was 34.3 after 8 months of service. The percent loss in 1977 was 
39.0% after 3 years and 9 months of service. It should be noted 
that the percent loss on individual sections varied from 0 percent 
to 71 percent. 

The DHT now requires a transverse surface finish on concrete to be 
developed by metal tines spaced (approximately) at 1/2-inch intervals. 
These data substantiate this requirement. The skid resistance and 
texture of the tines' finish are better as compared to the burlap 
drag finish originally required. 
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OUTS I DE LANE July, 19,20,21,1977 

TABLE I 

EXPERIMENTAL CONCRETE HIGHWAY FINISHES 

SH-6 COLLEGE STATION 

SN20 SN40 SN60 Sand Putty Max. Rut 
Section Patch Impress. Depth 

F-l Trans. 51 43 38 0.027 0.029 2 mm 
Broom 

F-2 1/811 55 49 45 0.047 0.038 2mm 
Trans. Ti nes 

F-3 Long. 51 41 32 0.021 0.019 2 mm 
Broom 

F-4 1/811 52 49 44 0.047 0.045 2mm 
Long. Ti nes 

F-5 Bur.Drag 54 48 44 0.070 0.075 2 mm 
1/811 Long. 
Tines 

F-6 Burl ap 50 41 34 0.028 0.029 2 mm 
Drag 

F-7 Trans. 54 46 40 0.021 0.018 2 Irm 
Brush 
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INSIDE LANE July 19,20,21,1977 

TABLE I (CONT.) 

EXPERIMENTAL CONCRETE HIGHWAY FINISHES 

SH-6 COLLEGE STATION 

Section SN20 SN40 SN60 Sand Putty Max.Rut 
Patch Impress. Depth 

F-1 Trans. 53 44 43 0.038 0.056 2mm • 
Broom 

F-2 1/8" Trans. 58 57 56 0.061 0.054 4 mm 
T"i nes 

F-3 Long. 52 44 37 0.026 0.035 4 mm 
Broom 

F-4 1/8" Long. 57 55 51 0.074 0.072 2 rnm 
Tines 

F-5 Bur. Drag 55 52 50 0.060 0.063 211111 
1/811 Long. Ti nes 

F-6 Burlap 47 40 35 0.022 0.027 2rnm 
Drag 

F-7 Trans. 55 46 43 0.024 0.029 2 mm 
Brush 
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INSIDE LANE August 17, 1977 

TABLE II 

EXPERIMENTAL CONCRETE HIGHWAY FINISHES 

IH-10 VAN HORN 

Max. 
Section SN20 SN40 SN60 Sand Putty Rut 

Patch Im~ress. De~th. 

F-11 63 55 50 .032 .030 RWP 
Burlap + .043 .042 BWP 
1/4" Long. 

F-12 65 55 50 .041 .038 RWP 
Burlap + .048 .038 BWP 
1/2" Long. 

F-13 68 55 45 .029 .029 RWP 
Burlap + .030 .032 BWP 

• 111 Long . 

F-14 68 56 48 .038 .030 RWP 
Burlap + .048 .031 BWP 
3/4 11 Long. 

F-15 67 51 43 .021 .017 2mm RWP 
1/4" Long .023 .018 BWP 

F-17 66 53 43 .028 .021 RWP 
Burlap .025 .026 BWP 
Control 

F-18 71 64 58 .030 .023 RWP 
1/8" Trans. .030 .021 BWP 

F-19 67 58 50 .020 .014 RWP 
.... 1/4" Long. .029 .012 BWP 

F-20 69 59 50 .018 .012 RWP 
Trans. .018 .017 BWP 
Brush 

F-21 68 58 49 .024 .018 RWP 
Burlap + .027 .018 BWP 
1" Trans. 

RWP = Right Wheel Path BWP = Between Wheel Paths 
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OUTSIDE LANE August 17. 1977 

TABLE II (Cont.) 

EXPERIMENTAL CONCRETE HIGHWAY FINISHED 

IH-l0 VAN HORN 

Max. 
Section SN20 SN40 SN60 Sand Putty Rut 

Patch Impress. Depth 

F-ll 62 50 44 0.036 0.035 4mm RWP 
Burlap + 0.042 0.044 BWP 
1/4" Long. 

F-12 61 52 45 0.044 .042 2 mm RWP 
Burlap + 0.047 .039 BWP 
1/211 Long. 

F-13 62 50 40 .027 .022 2nm RWP 
Burlap + .032 .024 BWP 
111 Long. 

F-14 60 51 42 .030 .021 2mm RWP 
Burlap + .037 .033 BWP 
3/4 11 Long. 

F-16 60 46 37 .019 .013 2 mm RWP 
1/811 Long. .022 .016 BWP 

F-17 63 52 40 .025 .017 4 mm RWP 
Burlap .027 .019 BWP 
Control 

F-18 65 52 41 .025 .018 2 mm RWP .. 
1/8" Trans. .031 . 024 BWP 

F-19 62 50 41 .024 .019 4mm RWP 
1/411 Trans. .025 .018 BWP 

F-20 58 44 35 .018 .016 2mm RWP 
Trans. .019 .014 BWP 
Brush 

F-21 61 49 38 .018 .016 4mm RWP 
Burlap + .022 .022 BWP 
1" Trans. 

, 
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TABLE I II 

FIELD TEST MEASUREMENTS ON SH-6 

Test Putty Sand SN40 SN40 
Section uate Impress. Patch In Lane Out Lane 

F-l Dec. 71 .064 61 63 
Trans. Broom June 72 74 69 

Aug. 72 .043 60 53 
• Nov. 72 58 54 

Jan. 73 .058 .042 
Mar. 73 .044(11/73) .032 58 47 
June 74 .040 .030 51 46 
July 74 .030 
July 77 .029 .027 44 43 

F-2 Dec. 71 .070 71 75 
1/811 Trans. June 72 83 78 
Tines Aug. 72 .064 72 66 

Nov. 72 73 66 
Jan. 73 .059 .060 
Mar. 73 . 050( 11 /73) .051 72 59 
June 74 .045 .050 52 55 
July 74 .049 
July 77 .038 .047 57 49 

F-3 Dec. 71 .046 57 55 
Long. June 72 61 65 
Broom Aug. 72 .028 59 52 

Nov. 72 57 50 
Jan. 73 .045 .027 
Mar. 73 .027(11/73) .023 54 45 
June 74 .020 .018 47 45 
July 74 .018 
July 77 .019 .021 44 41 

(' 

~ 
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TABLE III (Cant.) 

FIELD TEST MEASUREMENTS ON SH-6 

Test Putty Sand SN40 SN40 
Section Date Impress. Patch In Lane Out Lane 

F-4 Dec. 71 .094 67 68 
1/8" Long. June 72 68 71 
Tines Aug. 72 .062 67 55 

Nov. 72 66 58 .. 
Jan. 73 .065 .059 
Mar. 73 • 063 ( 11 /7 3 ) .056 63 54 
June 74 .060 _051 55 50 
July 74 .051 
July 77 .045 .047 55 49 

F-5 Dec. 71 .086 66 66 
Burlap + June 72 68 70 
1/811 Long. Aug. 72 .065 64 54 
Tine Nov. 72 63 55 

Jan. 73 .083 .074 
Mar. 73 .076(11/73) .072 61 52 
June 74 .075 .062 54 52 
July 74 .062 
July 77 .075 .070 52 48 .. 

F-6 Dec. 71 . 039 33 36 
Burlap Drag June 72 54 45 
Control Aug. 72 .032 44 34 

Nov. 72 43 37 
Jan. 73 .040 .024 
Mar. 73 .031 (11 /7 3 ) .021 45 40 
June 74 .034 .023 51 42 
July 74 .022 
July 77 .029 .028 40 41 

, 

, 
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TABLE III (Cant.) 

FIELD TEST MEASUREMENTS ON SH-6 

Test Putty Sand SN40 SN40 
section Date Impress. Patch In Lane Out Lane 

F-7 Dec. 71 .042 62 64 
Trans. June 72 71 69 
Brush Aug. 72 .033 60 55 

Nov. 72 63 59 
Jan. 73 .044 .026 
Mar. 73 .036(11/73) .024 58 51 
June 74 .032 .026 40 50 
July 74 .026 
July 77 .018 .021 46 46 
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TABLE IV 

FIELD TEST MEASUREMENTS ON IH-10 

Test Putty Sand SN40 SN40 
Section Date Impress. Patch In Lane Out Lane 

F-ll Dec. 73 .081 .070 66 72 
Burlap + July 74 .053 67 64 
1/4" Long. Aug. 77 .035 .036 55 50 

., 

F-12 Dec. 73 .075 .061 65 68 
Burl ap + July 74 .045 63 61 
1/2" Long. Aug. 77 .042 .044 55 52 

F-13 Dec. 73 .062 .045 53 64 
Burlap + July 74 .029 51 55 
111 Long. Aug. 77 .022 .027 55 50 

F-14 Dec. 73 .065 .052 57 68 
Burlap + July 74 .033 52 58 
3/4" Long. Aug. 77 .021 .030 56 51 

F-15 Oct. 73 .058 .049 68 
1/4" Long. July 74 .031 55 
Tines Aug. 77 .017 .021 51 

F-16 Dec. 73 .068 .065 59 72 
1/811 Long. July 74 .029 62 
Tines Aug. 77 .013 .019 46 

F-17 Dec. 73 .034 .027 52 59 
Burlap July 74 .025 58 57 
Control Aug. 77 .017 .025 53 52 
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TABLE IV (CONT.) 

FIELD TEST MEASUREMENTS ON IH-10 

Putty Sand SN40 SN40 
Test Section Date Impress. Patch In Lane Out Lane 

-.. F-18 Dec. 73 .050 .052 73 79 
1/8" Trans. July 74 .028 68 63 
T"ines Aug. 77 .018 .025 64 52 

F-19 Dec. 73 .031 .031 58 69 
1/4" Trans. July 74 .020 60 56 
Tines Aug. 77 .019 .024 58 50 

F-20 Dec. 73 .021 .022 59 64 
Trans. July 74 .014 59 54 
Brush Aug. 77 .016 .018 59 44 

F-21 Burlap + Dec. 73 .030 .031 55 67 
111 Trans. July 74 .019 61 58 
Tines Aug. 77 .016 .018 58 49 

\ 
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TABLE V 

AVERAGE PERCENT TEXTURE LOSS BEFORE, AFTER 

% Loss Text. Depth % Loss 
Section Dec. 71 June 74· ·Before July77 After 

T. Br. F-l .057 .030 47 0.027 .030 53 

1/811 T. Tine F-2 .064 .050 22 0.047 .017 27 

L. Br. F-3 .036 .018 50 0.021 .015 42 

1/8" L. Tine F-4 .093 .051 45 0.047 .046 49 

Bur. + 1/811 F-5 .083 .062 25 0.070 .013 16 
L. Tine 

Bur. Drag F-6 .028 .023 18 0.028 0 0 

T.Brush F-7 .031 .026 16 0.021 .01 0 32 

31.9% 31.2% 
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TABLE VI 

AVERAGE PERCENT TEXTURE LOSS BEFORE, AFTER 

Texture Depth % Loss Text. Depth % Loss 
Section Dec. 73 July 74 Before Aug. 77 After 

Bur. + 1/4" L. F-ll .070 .053 24 .036 49 

Bur. + 1/2" L. F-12 .061 .045 26 .044 28 

Bur. + 1" L. F-13 .OLl·5 .029 36 .027 40 

Bur. + 3/4" L. F-14 .052 .033 36 .030 42 

1/4" L. F-15 .049 .031 37 .021 57 

1/811 L. F-16 .065 .029 55 .019 71 

Burlap F-17 .027 .025 7 .025 7 

1/811 Trans. F-18 .052 .028 46 .025 52 

1/4" T. F-19 .031 .020 35 .024 23 

Trans. Brush F-20 .022 .014 36 .018 18 

Bur. + PT. F-21 .031 .019 39 .018 

34.3 39.0 
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APPENDIX 

Pictures of the Test Sections 
Obtained July & August, 1977 
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