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SLICK PAVEMENT 

I. INTRODUCTION : 

Slick Pavement - Still a very dangerous driving condition that 

develops on our highways in spite of the modern construction materials 

and techniques. The slick condition of highway pavements wil~ no doubt 

alway~ b6 a problem» since the engineer, for reasons ~f economy, must 

use local materials available co the fullest extent. Often this 

local material is composed of aoft aggregates that have a very high 

percent of wear under the present high speed and heavy volume highway 

traffic. 

The meth~ of correcting the slick riding durface of our highway 

pavement presents a problem thac deserves careful consideration by 

all concerned. Additional research ~ork is needed by the various 

~terial manufacturers, the several pavement associations, Mnd high• 

way departments in order to correct the condition, if possible, during 

the original construction. 

Within recent years color contrast has entered into the design 

of the more tmportant highwavs. There is a very definite need of 

this ~olor ~ifferential between riding surface and the aurface shoulder 

area.. A. co;.;..:race pavement rid!ng surfac~~s iJhould have surface shoulders 

of • ~ontra~ting black color~ such as asphaltic concrete pavemento. 

The same is ;rue of an asphaltic concrete pavement riding surfacep 

the should~~s should be surfaced with • white material 9 generally an 

asphalt surface treatmant with white ~ggregatee It is also very 
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important that the original color contrast be maintained throughout 

the life of the highway. which feature is often overlooked during the 

usual maintenance work performed on the road in the years to follow. 

In general the problem of slick asphalt pavements is fairly easy 

to correct if certain original basic design requirements are over• 

lookedg A seal ~oat application of asphalt and hard aggregate of 

the proper color will generally provide a non-skid surface for a 

period, depending on the affinity of the original surface to asphalt. 

This corrective procedure is also within sound economical limits~ 

since the cost is reasonable and it is possible to apply the seal 

coat under fairly heavy traffic conditionse From the investigations 

made by this District 0 it appears that the asphalt slurry also has 

possibilities in skid proofing pavements. At present the.method of 

applying this material presents some problems to the usual maintenance 

construction practices. 

Concrete pavement that has become slick presents a very different 

problem, since the affinity of concrete for asphalt is very unpredict­

able. Due to the white surface of the concrete, a method or material 

that wilt maintain this original color should. be used. 

Also 0 in line with the slick condition that develops on concrete 

pavement 11 the Engineer asks the quest:ionll why'l There seems to be 

several features in concrete pavement construc~ion that should ba 

invescig&t~d oy the Highway Department Resea~ch Sectiono Is tha 

"belt finish~o now given to concrete pavement adequatep or :abould we 

use some ~ype of broom or scratch finish? Are the ~ggregatea used 
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in some parts of the State too soft for the traffic speeds and loads 

they are being subjected to? Is the cement factor too low? Is there 

a way of building into the original pavement the skid resistant fea• 

tures required,or is this an expense that will have to be met at a 

later date? Since any corrective measures done at a later date will 

no doubt have to be performed under heavy traffic conditions, is an 

increased initial construction cost justified? 

II. SLICK CONCRETE PAVEMENT: 

The problem in District 15 is considerable mileage of concrete 

pavement on the Interstate Highway System within San Antonio that has 

maintained its original smooth riding surface, the pavement is struc­

turally sound& but the riding surface is slick and has the texture of 

polished marble. See Figure No. l showing the surface texture of this 

pavement, This general condition is on all of the concrete pavement, 

·the only variance being in the degree of smoothness, which seems to 

be dependent on the length of time the particular section has been 

open to traffic. 

III. IN'.!'ERSTATE HIGHWAY 35 · 

The section of this highway between the No Flores St. overpass 

and the Broadway overpass had reached a condition where corrective 

measures had to be taken in order to try to lower the accident rataG 

See Figure 2 for tabulation of accide·.1ts and Figure 3l for average 

daily craffic volumes. It will be noted that the accident rate is 

appreciably higher when the pavement surface is watQ 

-3-



(/) 

1-
z 
w 
0 
(.) 
(.) 

<t 
I.J... 
0 

0:: 
w 
£D 
:?! 
:::::> 
z 

j I 1 ! 16 0 H-H-++-t-+++-H--HH-H--H-1 ++++-++-1 1 -l1-H~--'1H-'H-1 +-+-~1-+-t1--·;- i-+1--H--t-t--H-H--t--'H-H-H-++-H--1-+-HH 

0 

H--+-'H-H-1-t-H-++++++++-L1 -1, -H-H-+ -H+-f-H-LI- f- :_.;1-t-t--H-+t-H-H-i-H-+-+-H-H-++++++-H-I-H-l1 

I t ' ' I I I 
H-+++++t-H-H-1-H--H-++++-+-+-H--IH-j-i _,_ ·-r-t-t-HH-t-t-+-++ 1-H-H-t+-H--H-++-t-+++-H-H 

I I I I 1-H-1-H-H--H-+++++!4-1 
H-1-++++t-1-t-H-I-H--H-++-H-H-H-+-HH!-I'-+--l-HH_J-HH'!-!-H-1-I-++++-H--H-I-H-H--H-H--H-++++-H-l 

I 

~~-14~~4--f-li---'~~H-~~ I 

1959 1960 1961 

-

-
_l 

1962 

~ 

-~ 

f-

-~ 

- - 1-

~ 



. ..) 
J-L .. 
~ 

~ 
' -
>-
i J 

.. . . -0 

I J 
(.!) ,..,. . 
I : 
w 
>: • i • 

I r-J-+- -t-I I ' H- -l 
I 

f-
I 

I 
I I L 

I I -I-I I f-
I I I I ! 

I 

12,000 H-
+ H--H-t-!H-+-1 ++++:-f-. .;..1 -HI-J--H--J-.J-J--f-1.--J-1-1'-+ I I : I .W--1 -+ I -f-~-f--:.ll'+-H-t-t-

l-l--f.-!·-!-!-1-f-· ~---~-R-+H-1- : : -f- - ~ =r-+~-: · ~~-:[---~~ -f- --

r++-t-+-t-++-+-+-H--+-+\-1-H I l ·, 1 
I I f- -~i-t-t±~ f- -h ii 

H-+-+-+-+-H-1_1_ -1-H-+-+-+-H-+-+-+-H--H-+-+-+-!!-+-H-~1 -~ ~- ' I ' --, ·. . 

.11,000 
H-+-+++++++'-H-+-H-++-l-1--l-1--l-1--1-1-+-1-1-++..L, -l-1--i-l-_;_:-L: ' : : I I :...,. __ I I ~~-·.· v -f-' H-+-+-++-t-t-1-l-1 
H-+-t--H-1-1-!_Lit :--1-+-t-IH--t-+-t-<H--+-+-+-r+-+-+-+-1-+-+-t-t-f-f---:-----1-r-' . .-'"'_)_] __ 14 - · --•- -f-++-HH-+-f--1-f--

, -'-w .... LU I I •F I • ,_: I 
r-+-+-1-+H--t-t-+-H--t-t-+-H--H-+-f-+--H-+-H--+'-J-~---+-+1 -l-J+ :'- _;_:_I_LLLL _u H ~ ~ ' '--t-t--1-!--+-1-t--+-+--+-+-H 
H-+-+-J--H--H-!f-H--H-!f-H--H-1--H--l-1-1-H--H'-+H--H-+--'-'. :....J_i_J_LU .... :....'. ~1-+-ta:l_.;...,.· 4-H--Ht-l-H-+l-l-H-!-H--H 

10,000 

1-t--1-t-t-t-+--H-t-1 f-+-H-f-'--1 1--'---H--1-+-l---H-+-+-+-1 H-f+ -1- -i--'-1 .... 1-.U- _f -f-~J!i.~~--1-H--f-+-1-1-f-L-H 
1

--1-1-f-+++-t-l 
r+-t-t-+-H-+-+-H-'-+-+-H--+-+-1 +-+-+-H--1--\--+-H--H--' ---';-' 1 

: :.....;_._, ·____ -- ---,c1 -I-
1
H-+-+-H-+-H-+-+-HH--H--H-! 

+H-+-++H--H+f--1-+-+-+-. ·-i--Ll 1 '-'-1-i--c.: ' -i-f- f-+-+-1-1-1-1--H-l-!L-1-+-+-++-+-!-1 
I 1-(._t I l i ' 

1 ' , I I 

H--H-1-l-++-++++'-1-1-f-l -rl--H--1-LI- 1--1-c-....1-f-L-1-!- W-1- ,_,-- . --,-LJ:::::u_: l,_t--+-1 -f-+-H-f--1--1- l-+--f-t--1--++-H-! 
H--t-t-+-+++-++-H-+-+-+-+++-+-+-+-+-H-+-+-:-~''....L.I 1 • __ · -·-+-· +I +1-f-+-'H'-+n-+--H-+++H-+++H-1 -H-+-H-+-+-1-1 
H-+-t

1
-!-H-+-I-f-1--H 1 --l'-IH--H-1-l-!--1--\--1-1-1--H--

1 

1 .. U-;-.:- 1:- -H--1-f-H-1 -HT-r-1H-+t-I-H-+-t-f-H-+I-i-++-!-f-

ilii ' ht;~~~~=n-_~~ -:~ 1 

I i 
~t-+-!:t-t-+t,t,:...)..i ~::t=l=J::f-f+F~--,...+-~:~ +-;[I+I -+a-!u_· ·~·-·-1 ~"i~~f:J' _ _:-'~'-"'\H."#_....+_,:..:::-=;~~~~i * . ..J-.-w.-..J-..J..+r--J-1-l--1-~-!---1-Lr-: ',-+-' -f-"-r-~-+-+-+-+-1-1-

9,000 

, 'j' I I I#! 'r:ij. I '.I H-H,-1--H-+H-· '-n-- ,, i~~ -r -1--,- , __ !_' -1-1--1-1-l--1-1-+l---1-
-~++~f-l-++-I-H-++-+-f-l-++-+-f-l-++-l-r++-t-1-~ 

I II!"':-:- Lr· . .L .LU:.....I--1--1--1-l-I--H-H-+--H-+-li-1--f-L-I-t--+-t-l-f-+--H--H 
I ~ I l_r''"l I I l._,_j-1 +-1 +-t-1-f-++-t-1-H--H-1-H--+-'r.....:IH--H-f-H--H-1-~ 

-1-+-f--t-+-t-t-t---1-+ ); I llf-i -H-\- __ [1-1 H--H-1- +-1-l--1-l---1-l--H-f--H--l-+-f-H-+-+-H_, 

-i-1 +-+-H-HH- -i-1,'-+-t-+-t-t--H--HH-,.Fiy....f-,I •. I:J_J_j_ I - ;+++J-J-+-1-+f-J-H-+f-J-H-+J-J-+-t-_-+_-t..~J+~+-++ -l_;-_t-_+---f--
f-+-t-+1-f-H--H-!-:---L.l- I :4J::l- i FQLOh-l~l-1-r-h!-.-'noi--1-+-t--H--+-+-+-H-+-+-+-HH-++-!-H--H-H 
t-t--+--t-t--+-1·-HI-j-1 -~--~ : ~ - ., 

1 j-;t:..ic·~flr'- ·· l'.Uj--t-J.+~LI,Lqi-1--J---t--H-I--I-+-1-1-I-+-~-1-I-e-1-+-H-t-+-+-H 

1-!-f-1-+-+-+-1-l-HI-f-t-f---f-f-1-1 

t-t-
1 
-t-+-t-H--+-+-i:-1-:f-f_; ~ 1-H-+- -:- - +- + -1-++"-H-+-++-1-1-1--f-f---H-1-+-1---HH--t-+-f-H-+-1 

8,0 00 + !--'+!+ -c-·i+ -r- j-~ j- ~."rr·--1-+-1-f-+1 f_7"++-t-!f--H-++++-t-!--H-1--1-I-J-1-H-I-I-H-f-~-f-~-f-+--f-l-+f-t-l-iH 
...,. """ I '• t-+++·i-1--H-1-1-!-+-f-1-1-1-+-t-l-!--1-1 , .Lr .l.illlllll" [1- -~H---Y-t--1-f--!-f-t-+-1--1-HH 

1-+-+-+-HH-++..:.. i +U ~'t' I • ~ ~HH--f-+-!-1-+-+, -H-1-+-l--H-1-+-l--HH-+-1--i-11-1-
.~~-~. -r+~~~ .. /~~-l-rr-H-I-~1 ~,--H-+-++-!-rr+1·-!-rr++-l-rr-H-I-H-++-I-I-~-H-I-H--~+~ -1-H-+·-1-!-!- i""""' 

1
-r- !11 1-1--l-~-H--J-1-1-I- .... ,, ..... -l-I--J-l

1
-i

1
Y1- 1-1-1 -1-~-l-!-1--f-+-1-f--l--f-+-1-1-1-1 

- 1-

I I 

1956 1957 1958 . 1959 1960 1961 1962 



zs',...o" 12~o" 2s;..oH 
Easfbound £xpressvv61y I Mt!lcltim 5frlp I We•fDotJncl Expreasw•y 

TYPICAL SECTION 
INTERSTATE HIGHWAY 35 

FROM SOUTH FLORES STREET OVERPASS TO 
BEGINNING OF BROADWAY OVERPASS STRUCTURE 

CONCRETE PAVEMENT DATA 

COMPLETED ANO OPENED TO TRAFFIC NOV. 8, 1954 
5 SACKS PER CU. YO. 
STANDARD BAR REINFORCEMENT 
101.5' BETWEEN EXPANSION JOINTS 
14.5' SAWED JOINTS 
CURING- MEMBRANE CURING COMPOUND 

AND PAPER 
LIMESTONE AGGREGATES 
STANDARD BELT SURFACE FINISH 

FIGURE NO.4 



The Typical Section and pertinent concrete pave~ent design data 

is shown on Figure 4. The entire section of this highway is generally 

a depressed section as indicated. 

The District was of the opinion that some method of correcting 

the slick condition of the pavement should be found whereby the iden­

tity and color contrast of the original pavement design. could be 

maintained. A request was made to the Research Section of the Austin 

Office of the Highway Department for assistance ~;~ this problem~ 

IV e ?OSS IBLE CORRECTIVE MEASURES STUDIED: 

A~ H.YDROCLORIC ACID 

It was suggested by the Research Section that acid etching may 

give the desired rough surface texture. A short test section of the 

highway was selected and the acid applied. Various solutions of the 

hydrocloric acid were used from 5% through 50%. A chemical reaction 

could be observed for about the first minute~ after which time no 

further reaction was noted and the acid washed off the pavement., No 

benefit of the possible etching effect of the acid could be observed. 

B.. EPOXY AND POLY-ESTER RESINS 

It appears that epoxy or poly-ester resins offer several means 

of skid proofing concrete p~vement and still m&intain the original 

color contrast. From data ~b~ained on the various epoxy and poly­

es~er resin methodsg it seems that the unit cost is rather high. 

Th~ method of application does not lenc itself to the usual mainte­

nance operationp and the period of curing is too long for the he&vy 



traffic volumes i~volved. 

We he~a that the Research Section should study this mAterial 

and methods of application and keep up with the developments in order 

to recommend its use as soon as it is within our cost and equipment 

requirements. 

C. SLURRY SEAL 

The possibility of. a slurry seal was investigated, to some 

extent, as to a skid proofing material to use on concrete pavement. 

A sample of medium set cationic emulsion was obtained from an ~sphalt .,. 

producer and mixed with sili¢a sand. This sand was used due to its 

hardness and is the only type aggregate available locally, other than 

limestone sand. The cationic emulsion was used due to its affinity 

for the concrete pavement, especially where limestone aggregates are 

used. Various mixes were made with the percent of emulsion varying 

from 15% to 22%. This mixture was placed on a small section of con• 

crete pavement in the District yard. See Figure 5 for a picture 
:~h. 

showing the surface· texture of this test se'c·tion. 

It is believed that this product will serve very well as a skid 

proofing method; however, the behavior of heavy, faa~ traffic to the 

seal should be thoroughly investigated before it is puc to any 

general useo It was not considered on the District 15 project 9 

since it did not fulfill the requirementa for maintaining the orig~ · 

inal ?avement color. 

The slurry seal also has the disadvantage of length of curing 

time -.nd special equipment needed to apply the material. 
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De CONCRETE SAW 

From information furnished by the Research Section of the 

Austin Office, it was decided to use a method of sawing longitudinal 

grooves in the pavement surface. These grooves to be approximately 

1/8" deep and 3/16" between cuts. 

Equipment suitable for sawing the pavement was available on a 

rental basis from the Concut Sales Inc., 1845 Belcroft Ave., El Monte, 

California at the following rates: 

$42.50 per hour for up to 8 hours of a normal working day 

$50.00 per hour for all time in excess of 8 hours per 
normal working day or 40 hours per week 

$55.00 per hour for all time worked on Sundays or 
lega 1 holidays 

$25.00 move-in charge (special charge for this project 
due to fact equipment was working in Texas) · 

$15.00 per hour for stand-by time during any normal work 
day not to exceed that necessary to bring the 
consideration up to that provided for 8 hour 
work, when this stand-by time is the result of 
work stoppage directed by the Highway Department 

See Figure No. 6 for p~cture of sawing equipmento 

The above rental rates included all equipment maintenance upkeep, 

operation cost~ transportation costs to and from the project, operatorsp 

all necessary equipment» workman insurance for the sawing equipment 

and the. operators .. 

·.::te District Maintenance Forces furnished the necessary water 

equipment to furnish sufficient water at a pressure of 75 p.s.i. to 

cool che saw blades. A 4000 gal. water cank was used with 1000 gal. 

-6-



booster tank to refill the main water source. The required pressure 

was obtained by the use of a 1\ Hypro water pump with a 4\ H. P. Briggs 

& Stratton gasoline engine. 

The sawing equipment was powered by a 4600-V4 Wisconsin air , 

cooled engine. The original equipment is designed for cutting bumps 

. on concrete pavement, and for this operation uses 120 circular dia• 

mond blades. For the grooving operation approximately 42 blades and 

necessary spacers were used in order to provide the proper spacing 

between grooves. 

V. INTERSTATE HIGHWAY 35 PROJECT DATA~ 

Work was started on this project on July 10, 1962 and was com­

pleted on September 14, 1962 with a total of 58 working days used. 

The working day was, in general, between the hours of 8:30A.M. to 

4:00 P.M., due to the heavy morning and afternoon peak traffic 

volume. A total of 344,557 sq. ft. of concrete pavement surface was 

sawed at a total equipment rental cost of $12,387.50 or a unit cost 

of $0~034 per sq. ft. In addition to the above, there was a $25.00 

move•in charge and a maintenance labor and equipment charge of 

$2,252e48, which gives a total unit price of $0.0426 per sqe ft. 

Duri•og the entire sawing operation the highway was open to 

traffic~ with the exception of a short section of the particular lane 

where sa~ing operations were in progress. As soon as the equipment 

was moved off the project at the end of each day& work, the entire 

section was opened to unobstructed traffic movement* 
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Figure No. 7 shows a picture of the finished pavement surface 

after completion of the longitudinal sawing. 

VI. CONCLUSIONS: 

The project, at this time, has not had enough time to evaluate 

its skid proofing features as applicable to the usual highway traffic. 

The Research Section of the Highway Design Division has made some 

tests on the comparable stopping distances between the original 

surface&\~ the grooved surface under both wet and~ conditions. 

The results of this test will be found in the report entitled "Field 

Eva lua cion of the Saw Cut Method of Skid Proofing Concrete Pavements" 

by Frank McCullough, Design Engineer, of the Texas Highway Department. 

The main benefit derived from the pavement sawing, as shown from 

this report, is the change in the skidding pattern. The matter of 

side skidding was, for all practical purposes, eliminated and the 

stopping distance reduced. On multiple lane highways this is a very 

important feature, since it tends to.confine accidents to one lane 

and reduce severity of any accident. 

VII RECOMMENDATIONS 

It seems tnat the type of equipment used on this project could 

fill a ve::y definite need in the Texas Highway Department.. If the 

Department owned one of these machines and used it on a statewide 

basis, the Maintenance Divisiou would have the necessary equipment 

to groov~ slick concrete pavements. The same equipment could be 

used to remove irregularities from the riding surface of rough' 
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FIGURE NO.6 





concrete pavement. A machine could be built with a wide·r cutting 

path and a shorte~ wheel base that would be more practical for 

sawing longitudinal grooves than the rented equipment.· 

... 

-· 
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