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INTRODUCTION

A currently widespread method of measuring the skid resistance
of highway pavements is the towed trailer method (ASTM E274-70).
Machines meeting these ASTM specifications are manufactured by
several suppliers, and the need exists to correlate the values
obtained with each machine to the values obtained by others,
Also, due to the substantial volume of testing performed by
these machines, it is necessary that they be freguently recali-
brated, or "tuned." Such "tuning" is usually performed under
static conditions.

The advantage of calibrating each machine and correlating several
machines under dynamic conditions is generally appreciated by the
agencies involved in skid testing. Thus, the need exists for
"standard" pavement surfaces for dynamic calibration. Various
conventional surfaces using several aggregéte types and finishes
have been studied*, and most exhibited an expected tendency to
wear and roughen or polish, or, generally stated, to change their
coefficient of friction (skid number) with wear and weathering.
Another disadvantage of such conventional pavement surfaces is
the practical impossibility of reconstructing identical surfaces,
i.e., surfaces having the same frictional characteristics, at
other sites. Thus, it becomes necessary that skid test vehicles
must periodically travel to regional test centers, in order to

correlate with other machines of the same type on the same surfaces.

Such travelling can be quite time-consuming and expensive, since
round trips to regional centers would be often in excess of 2000
miles in length. The cost of such operations tends to limit the
frequency of such correlation "meets," with a resulting reduction

in the confidence of data during the ensuing long intervals.

*Don L. Ivey, et. al., "Pilot Field Test and Evaluation Center,"
Report No. FHWA-RD-72-71, Texas Transportation Institute, April
1972,

www . fastio.com
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In ordegrio overcome the present limitations of conventional
"standard" surfaces, it was proposed to study the possibility

of using expanded metal mesh of various configurations to provide
a range in coefficient of friction values. The proposed advan-

tages of this system are as follows:

1. EaSily reproducible‘texture and frictional characteristics,
either by selection from conventional manufactured stock or by

special order.

2. Exﬁected to be more resistant to wear and weathering, especially
with the use of stainless steel sheets, and possible environmental
protection by the use of some form of covering.

3. Being lightweight and flexible, such surfaces can be skid-
tested,;and then shipped from regional centers to the home bases
of skidﬁtest vehicles for local-testing. That is, the "pavement
surfaqeﬁ would be transported to theftesters, instead of the

opposité, and at a considerable cost savings.

To test this new approach, a preliminary study has been performed
on theESRid resistance characteristics of various metal surfaces.
To avoi@ unnecessary cost -and delays, ordinary steel was used

insteadfof stainless steel, for this preliminary study.

CONCLUSIONS

Based on this preliminary study, the following tentative conclusions
can be;drawn:
1. Smboth and expanded metal sheets appear to have excellent
potential as "standard" surfaces for dynamic calibration of skid
test vehicles.

W Taslio.com
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2. Coefficient of friction values from the expanded mefal
surfaces were as repeatable and consistent as the values from
the control dense-graded asphalt concrete (AC) surface.

3. Skid number vs. speed gradients from the standard expanded
metal appear to be similar to the gradients from the control
surface.

In addition, the following observations are offered:

1. A 16 to 20 foot long section appears adequate for obtaining
confident repeatable skid test values at 40 mph.

2. Sandblasting expanded metal surfaces prior to use is necessary
to prevent unusual tire damage due to sharp edges.

3. Shipment of expanded metal would be easy and economical
(a 4' x 40' section would weigh approximately 135 lbs.).

4. Welding several sheets together to create a continuous long
section (as in this study) is not recommended due to potential
warpage. A 3" to 4" free overlap of sheets, with some bevelling
to reduce the resulting "bump“ would be preferable.

5. Accumulation of test water on the surfaces under continuous
testing is inevitable. A cross-slope of 2% allowed the accumulation
(and thus the coefficient of friction) to reach steady-state con-
ditions after 3 to 5 runs.

6. Measurable variation in frictional values exists in expanded
metal sheets meeting identical specifications. This is due to
the latitude in the tolerances of sheet thickness, and in the
"cut-and-pull®” method of manufacture. Special order must be
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dsed to obtain matching sheets from the same run and by the same
manufacturer. Alternatively, punch dies may be designed for use
with sheet stainless steel rolls.

IMPLEMENTATION

It is fecommended that smooth sheet steel and expanded metal
(stainless steel) surfaces be used as a portion of the "standard"
pavement surfaces proposed for the dynamic calibration facility
currently under construction at the California Highway Patrol
Aéademy in Bryte, California.

Appendix A contains the proposed set of plans for the construc-
tion dgtails of the actual skid test area. These plans reflect
considerations for both conventional and unconventional {(metal)
surfacés: necessary cross-slope for drainage; anchorage of metal
surfaces and allowance for future modifications of anchorage;
wheel spacing of test velicles to avoid possible damage to tires
or 5th’ wheels by the anchor devices; structural requirements for
the subport slab; and provisions for tarpaulin cover of the metal
surfaces.

In addition, the need éxists for a water main, and 110V AC
electricity in the immediate vicinity of the skid test area.

Assumipg that further testing confirms the findings of this study
regarding use of lightweight metal surfaces for skid test cali-

bration, the following procedure is suggested for region-wide
correlation:

‘1, Regional Center tests sheets and assigns SN values to each
sheet. (These values may not be identical, even on the same type
sheet.)

ClihPDE ™ wivw . faslio com ’
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2. Regional Center éhips a portion of the tested sheets to
each local agency (along with the data). '

3. Each local agency skid tests its group of sheets with their
skid test vehicles, and correlates its vehicles with the Regional
Center's.

4. Local agencies then exchange groups of sheets or return
sheets to Regional Center for retesting. Regional Center then
re-ships sheets to another local agency.

Additional research is recommended to evaluate other unconventional
portable surfaces for suitability as "standards." The great variety
of such surfaces should provide researchers with a wide range of
coefficient of friction values. Perforated metal and light duty
chain link conveyor belt material are suggested as possibilities.

DISCUSSION

1. Facilities and Test Equipment

The facilities of the California Highway Patrol Academy currently
under construction at Bryte, California, include a dynamic test
area. This area was designed for use by the California Department
of Transportation, Transportation Laboratory for the purpose of
conducting barrier crash test experiments and for dynamic cali-
bration and other research connected with skid test vehicles.

The skid test facility consists of a strip of dense;graded asphalt
concrete (AC) pavement 24 feet wide and approximately 2400 feet

in length. This length provides for the needed acceleration and
deceleration of the 2 test vehicles currently owned by California
Department of Transportation. The actual skid test area is near
the center of the 2400 foot strip. Maximum test speed that can

be achieved on this track is 50 mph.
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{Bofh skid test trailer vehicles used in this study conformed to
'ASTM E274—70 but were constructed by different manufacturers,
K. J. Léw Engineers, Inc. and Soiltest Inc. (Fof the purpose
of thiszreport, these two vehicles will be hereafter referred
to as the "Law" and "Soiltest" ﬁachines.)

Fig. 1 Thé "Law" Skid Test Vehicle |

Fig. 2 'The "Soiltest" Skid Test Vehicle

ClihPD www.fastio.com
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2. Test Sections

Two test sections were placed on the asphalt concrete test strip.
Figures 3 and 4 describe these test sections "ALPHA" and "BETA",
reSpectively, and include a typical horizontal friction force

* trace as recorded with the "Soiltest" machine at 40 mph. The
leading galvanized sheets overlapped the first expanded metal

. sections by 6" to provide a "ramp" for the skidding tire. The
‘trailing galvanized sheets were overlapped by the last expanded
metal section. The expanded sheets were butt-welded together to
form a continuous section.

ClihPDF - www .fastio.com
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Facilities for securing the metal sheecks to the pavement were
not available at the site. Successful anchorage was achieved
by drilling a series of 1" diameter holes through the .15' - .24!

thick AC, hollowing-out the aggregate base material, and securing
the éheets by 1/4" toggle bolts and washers along each side at

4 fodirintervals. This method was successful in fully securing
alli éurfaces and restraining them from both vertical and hori-
zontal displacement throughout the test series. One disadvantage
of this extemporaneous anchorage system was that it did not
include tensioning of the sheets flat against the AC pavement.

Fig. 5 Details of Anchoring Device

10
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Due to locked-in strésses created by welding, some sheets tended
to "bow up" between the anchors. The last sheet on test section
ALPHA (#6 on Fig. 3) had a particularly pronounced double "bow"
which was reflected in a distinctive but unusual force trace
when tested. (Results from this sheet are omitted in this
report.) Tensioning would help minimize such "bowing®” and hold
sheets flatter against the AC surface.

Test section BETA included a test surface in which bowing charac-
teristics were eliminated by tack welding expanded metal flattened
sheets to a 12 gauge steel sheet. This unit was then anchored

to the AC pavement.

11
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30 “Dest Method

Test times and equipment had to be coordinated with the avail-
ability of test vehicles and operators, and with the vagaries

of unseasonably-wet weather. When the opportunity to use both
machines simultaneously presented itself on January 27, 1975,

test runs were alternated between the Law and Soiltest machines,
in order to minimize effedts of water buildup, wear, etc., between
the two. Table 1 summarizes the total test runs performed on

this project.

Table 1. Summary of Skid Test Runs

Skid Test Test Nominal No. of Test

Date - Machine Secticn Speed Runs Tire
1-20-75 Law ALPHA - 40 mph 45 Rib
1-27-75 " " 40 29 "

uo n ‘ . " 20 1 n

"o Soiltest " 40 28 "

" - 11} , n 30 l n
1-30-75 " ‘ " 40 25 "

"o " " 40 10 Smooth

"o " " 30 10 Rib

"o " " 50 1 Smooth
2-10-75 Law " 40 25 Rib

. " . n 1] 3 0 5 n

" [ 4] " 5 0 5 n

" " " 40 (no water) 2 "
January 1975 Additional runs not recorded. 6 "
1~24-75 Law : BETA 40 35 "

n . " ; L1 30 5 n

n n . n 5 0 5 n
1-25-75 Soiltest " 40 18 "

Total runs on Test Section ALPHA 193

Total runs on Test Section BETA 63

wvvwfastio.com
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The testing sequence for each test date was as follows: First,
an initial, unrecorded 40 mph skid test run was conducted over
the (dry) test section. (Beginning February 10, 1975, this
initial run was also recorded.) Then, recorded test runs were
conducted on a continuoﬁs basis, at an average rate per vehicle
of one skid test every two minutes. The vehicles' electronics
were re-zeroed prior to the first recorded run and at random
times throughout the test series. This was done in order to
test the effect of re-zeroing on the resulting force traces,
Test water was allowed to accumulate on the test area as much
as the 2% + superelevation would allow. The effects of water
accumulation gradually reduced the skid number of the test sur-
faces until steady-state conditions were achieved after 3 to

5 runs on test section ALPHA. The right test wheel was used
exclusively on both machines, primarily with ribbed tires

(ASTM E-249). A few tests were conducted with a smooth tire,
primarily to observe for unusual wear or damage in that tread
configuration. Each skid test consisted of a standard 4 second
+ cycle.

A traffic cone marker placed 110 + feet upstream of the first
galvanized sheet was used by the vehicle operator to start the
test cycle. By beginning each test cycle the same distance
from the experimental surfaces, the effects of differential
tire heat buildup between tests were minimized. The operators,
however, could not start the test cycle closer than 20 feet +
from the marker, due to their necessary preoccupation with
accurate speed and direction of their vehicles. (A simple,
portable, automatic-start system can be easily designed and
incorporated into the testing procedure to improve accuracy of
timing and relieve the operators from this additional responsibility.)

A standard skid test cycle beginning at the marker resulted in
actual locked-tire skid lengths of 160 feet + at 40 mph using

13
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the TLaw machine. ‘Tﬁﬁgﬁincluded two sections of the existing
dense-graded asphalt concrete surface, one 50 feet + long
"upstream" and one 50 feet + long "downstream" of the metal
surfades. The length of the test cycle of the Soiltest machine
was inbreased slightly in order to roughly match the actual
1ockedftire skid length of the Law vehicle, but this was done
after the January 27, 1975 testing was completed.

Initiél skid runs conducted on test section ALPHA revealed
that ﬁhe two galvanized steel'sheets were serving their dual
purpoéé.qf acting as a test surface and of indicating the
beginning and end of the expanded metal surfaces very well.

" Of the five expanded metal sheets, howeve}, the first and last
sheets (Nos. 2 and 6 in Fig. 3) revealed a strong tendency to
shear small strips of rubber from the test tires {a typical strip
measured approximately 3 inches in length and 1/16th inch in
diamé&éf). The center three sheets did not cause tire damage.
careful inspection revealed thin knife-edged projections caused
by the manufacturing process were much more prevalent at the
two oufer sheets (Nos. 2 and 6) than in the center three., The
last éheet (No. 6) was also known to have been obtained from
a difﬁerent supplier, and welded "wrong-side-up" to the other
four éheets. This latter fact was tolerated because it was not
expecfed to significantly influence test results, and timing
the piécement of the test surface to the availability of skid
test ﬁehicles was critical because of wet weather and associated
corrosion problems.

To cufe the tire-shearing tendency of the expanded metal, sheets
No. 2, 3, and 6 were sandblasted prior to further skid testing.
'Afsteél sheet underneath the open mesh was used to protect the
AC sﬁﬁface from the sandblasting. The next skid test runs,
condu@ted on January 27, 1975, revealed that sandblasting had

14
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entirely eliminated the tire-shearing problem. It had also
raised the coefficient of friction of the sandblasted screens.
To further test this tendency, the remaiﬁing (3rd and 4th)
sheets were also sandbiasted. Thé'next skid runs, conducted on
January 30, 1975 and February 10, 1975 revealed a 20% increase
in coefficient of friction for these two recently sandblasted
screens.

As a result of the experience gained from test section ALPHA,
the Expanded Metal Flattened sheets used in test section BETA
were sandblasted prior to installétion. After installation,
skid test runs were conducted over this section in the same
manner as on test section ALPHA.

4, Data Analysis

Skid test raw data consist of chart recordings of the horizontal
friction force, which must be visually interpreted.. The "zig-
zag" nature of these force traces poses a certain difficulty in
accurate interpretation, and the resulting values may be
influenced by the interpreters' bias. . To ascertain the effect,
if any, of such a bias,'one inexperienced and two experienced
interpreters were given the same chart recordings of 25 consecu-~
tive runs from the Law machine on test section ALPHA. They were
asked to interpret the values of the horizontal friction force
corresponding to each test surface. The set of values obtained
from each interpreter was then averaged for each test surface,
and converted to an equivalent skid number. Table 2 presents
the resulting skid numbers obtained, and indicates that the
maximum difference between interﬁreted average values was 0.9
skid numbers, which is better than the skid test machine's
precision. '

15
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" Table 2. Interpretation of 25 Chart Recordings

Average Skid Numbex

Experienced Inexperienced "Experienced
Surface Interpreter 1 Interpreter Interpreter 2
Upstream 65.2 65.5 65.8
DGAC -
Exp. Metal . 55.5 ~ 55,0 55.7
Sandblasted
Exp. Metal 138.0 37.9 38.2
Downstream 66.6 67.1 67.5
DGAC -

Raw test data from every recorded run was interpreted and hori-
zontal friction force values were established for each surface
type dh test sections ALPHA and BETA. The average test speed
for each run was also established from the raw data. (For
complete listing of horizontal friction force values and test
speeds see Appendix B.)

Figuréé 6, 7, and 8 present the record of all skid test runs,
and the frictional force obtained in each run from each test
surface, including the "control" AC surfaces "upstream" and
"downstream" of the metil.

16
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A%statfééiCal aﬁﬁl&sis was performéd on the resulting data to
obtain the mean and standard deviation of values from each sur-
face. Data recorded on each test date was analyzed separately,
and the first five recorded runs over each test section were
excluded from anaI&sis, in order to compare steady-state condi-
tions. Tables 3 and 4 present the summary of results from the
statistical analysis for.the 40 mph runs, Tables 5, 6, and 8
present the summaries of results from test runs at speeds other
than 40 mph; Table 7 presents theifésults from test runs using

a smooth tire. (Hofizoﬁtal force values have been converted
to skid numbers.)
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8kid test runs pefférmed with the Law ﬁachine on February 10,
1875 and February 24, 1975 were used to determine the skid
numbe:/speed gradient of the various surfaces of test sections
ALPHA and BETA. The results are presented in Tables 9 and 10.

" Table 9. 8kid No. Gradients of Test Section ALPHA

B GRADIENT
Speeds Upstream Exp.Metal Exp.Metal Smooth Downstream
mph DGAC #2 & #3 #4 & #5 Galv.Steel DGAC
30.6~40.0 .320 .267 .167 .065 527
30.6-49.6 -309 344 .287 .069 -494
40.0-49.6 .298 .420 .404 .073 .461

Table 10. Skid No. Gradients of Test Section BETA

GRADIENT

Speeds Upstream  Exp.Metal EXp.Metal Flat. Downstream
mph DGAC Flattened Over Steel Sheet DGAC
30.0-39.,7 227 «330 -,113 .268

4
[

39.7-48.2 .565 - 647 .494

The gfédient values indicate that the Standard Expanded Metal
surfaces have similar characteristics with the control dense-
graded AC. Data from the Expanded Metal Flattened indicate
unusual gradient characteristics. The flat gradients of the
smootﬁ'galvanized steel may be due to tires fully hydroplaning
at thé‘BO to 50 mph speed range. Similar gradients have been
noted%on bleeding AC pavements. In general, gradient values are
considered inconclusive due to the limited test data at speeds
other}than 40 mph.
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5. Field Observations

Visual observation of both test sections indicated that no
apparent change occurred in any surface due to the testing.
FPamiliar dark skid tire marks were visible on the AC pavement,

but no evidence of polishing or ravelling was noticed.

Fig. 9 8kid marks on "downstream" DGAC at Test Section

ClihPDF - www .fastio.com

ALPHA after test series were completed. The
distortion of the trailing . galvanized Sheet was
caused by high winds and the omission of anchors
at the trailing ends. (This occurred after the
testing was completed.)
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Testmfires ékaminédnéfter each series of test runs showed no
unusual wear. Several tires were used, having been worn to
various degféés ih'previous routine testing. As tires arxe
considered within ASTM specifications provided they have a
minimum tread depth, this depth was not measured on each tire,
éxcept for checking that they met specs.

6. Observing Effect of Tire Unbalance

.~ Incorporated in the observation of one series of test runs

(February 24, 1975) was a brief study to ascertain if a partly
Qorn test tire has a tendency to "lock up” and skid with favor-
;té spots in_its perimeter (a possible effect of severe dynamic
unbdlance). A partialiy_worn test tire was used for runs on
'Test Section BETA. The sidewalls of this tire were marked at
four points, eéch 90? apart, with the numbers 1, 2, 3, and 4.
As the skidding tire passed the test area, the observer noted
the location of that portion of the tire actually in contact
with the grouhd, and recorded this>100ation, €.9e,; "...run No.
'13, tire 1ocatioﬂ‘2.7"; Accurate observation and estimation

%o within one tenth of each 90° ségment was surprisingly easy.

10. "Law" trailer shéwing test tire marked at four points.

28
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Figure 11 is a dOt.frequency graph of the result of 38 runs

observed, indicating that, although some areas skidded more

often than others, the results were inconclusive due to the

small sample size. Skid numbers from the tire areas which

skidded 3 or more times did not reveal a trend towaxrd increasingﬂ
. or decreasing frictional values.

;x_CTU RER 5 "

;-,\'Q’) ¥

. Fig. 11 Dot frequency graph of skid areas on test tire,

29

ClihPDF - www .fastio.com


http://www.fastio.com/

REFERENCES

"Metals Stock List," Ducommun Metals & Supply Co., 1973

@ mimﬂ DUCOMMUN METALS & SUPPLY CO.

STANDARD EXPANDED METALS

Expanded Metal is a continuctis fabric of uniformly shaped diamond meshes, cut
and expanded from sheet stock, and made in a variety of gauges and sizes. The
meshes are free from mechanical joints and are easily cleaned. When used for win.
dow guards, partitions for stockrooms, workrooms, toolrooms, lockers, etc., they
furnish security against theft, also freely admit light and air,

pa

Width Diamond Optnltig Qverall
Size In, and Eat. Size Size Thick, Strand
and Length Lbs, Doc..In, - Dec.In. Dec. In. Dec. In.
Style No. Inches. - 9q. Ft. axb fxg [ exd
‘ CARBON STEEL
Y-No, 20 48x96 .86 .25x1.0 167x.747 124 .036x.073
1=No, 18 48x96 1.14 .25x1.0 L188x,703 .125 .048x.073
¢ 15=No. 20 36x96 - 43 A462x1.2 A400x.968 124 .Q36x,066
48x967::
¥—No. 18 48x96 70 .462x1.2 392x.920 .155 .048x.081
. 72x96 - .
¥~No. 16 48Bx56 .84 A62x1.2 .375x.906 157 060x.078
48x120 .
72296 |
%-No, 13 48x96 7., 1,47 .462x1.2 335,826 182 .090x.091
L)
72x96- R
Y%-~No. 16 36x96 .50 923x2.0 .844x1.692 .186 .060x.092
48x96
482120 .
. 72x96
+ 4-No, 13 48x96 .80 .923x2.0 B812x1.635 .205 .090x.098
48x120 B :
72x96
T2x120
%-No. 10 48x96 1.20 923x2.0 786x1.592 282 090x.148
72x96
=No, 9 48x96 1.80 .923x2.0 .740x1.514 300 .134x,148
48x120 ’
48x144
72x96
72x120
72x144
‘1-No. 16 48n96 44 1.00x2.4 924x1.548 .182 L0602, 189
1¥-No. 16 48196 40 1.33x3.0 1.253x2.608 211 080,107

NOTE—Style Designation: First number represents nominal width of diamond.
Second number is the approximate gauge ot plate before expanding, ex-
cept No, 10 is from approximately No. 13 gauge plate,

X :

(Cominu“-d on next page)
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SKID TEST DATA :

APPENDIX B

TEST SECTION ALPHA

PROPOSED STANDARD SURFACES

ClibhPDF -

Test Date t-20-75 Test Tire Time [3:25 — 15:00
Test Vehicle: LAW RIB Air Temp.: U8°F _
Operator 6. Stucky Rel. Hum.: Net Measured (Foggy)
Observer J. Apostolos wind calm
Continucus festing - 4est runs made but net recorded between runs 29 § 30
HORIZONTAL FRICTION FORCE, LBS.
‘ TEST
R;(;" UPSTREAM | EXP. METAL | EXF, METAL| SmooTh | Dowwsteeam| speep | REMARKS
: DGAC 2 3.4, 85 | GALV. STEEL beac MPH

! 800 410 160 750 39 |£BR SWhce

2 750 Unreadable| 470 130 740 40 Throughout Testing :

3 - trace due 420 80 730 40 Considerable

4 720 o excessive H20 120 800 40 amounts of
5 - amplitude 480 {50 ¢80 4o test fire rubber

6 700 of oscillationd 440 130 720 40 being shaved -off
7 710 430 110 710 40 by Exp. Metal

2 - H60 130 690 4O 2¢6.

9 T 00 G40 140 750 4o No rubber was
1o 740 H30 110 700 &1 shaved-off by
Hi £90 H40 130 700 40 Eyp Metal 3, H,er 5
12 690 420 teo 720 40
13 730 410 150 690 40
14 730 470 200 €50 39 < ZERe ADJLAT.
5 710 450 110 680 40
16 690 420 130 Ti0 Ty
'y 660 40 i10 680 40
18 660 410 110 690 q]

19 660 410 100 680 4o
20 640 380 130 630 4o
21 &50 410 120 790 4o
22 €co 400 140 620 40 - TRRD ABIUST.
23 670 420 {00 670 40
24 730 410 oo 670 40
26 . 650 420 100 670 40
26 660 410 110 700 40
27 670 415 1i0 670 4
28 670 410 100 670 40
29 660 Hi0 {00 660 4
30 670 390 100 c60 40 < ZERO ADIUST.
31 tio 350 100 620 4
32 630 390 110 650 40
33 660 390 100 630 40
3u 630 380 90 640 4o
35 630 380 20 650 4O

www . fastio.com

Conhnued on next page.
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: . As'ﬁkswmx B
SKID TEST DATA ¢! PROPOSED; STANDARD SURFACES
TEST SECTION AUPHA

Test Date : J-20-75 - |
Tes! Vehiclé i LAW ke
i }
HORIZONTAL FRICTION FORCE, LBS. -
RUN : : X : TEST REMARKS
No. | UPSTREAM | EXP METAL | EXR METAL| SMODTH | DOWNSTREAM| SPEED _
' DGAC 2 B,# &5 | GALV.STEEL| bGAC MPH
3¢ )} 30 | . wno__fo iza. . e 40
37 630 39 o 630 40
38 630 380 130 660 Y
39 630 390 100 630 4f
©uo 40 370 dlo 640 40
Y 640 - o 370 1. .90 | . e#0 4o
yz 620 370 130 640 yo - |¢FEROADIVET
43 | . s20 380 100 620 40
4| glo- 3600 80 620 40
4s | ezo: 3rp 120 | 4o 40

B-2
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i APEENDIX B
SK[D” TEST | DATA' ¢ . PROBOSED. STANDARD: SURFACES
 TesT sez:‘t*mhr ALFHA

Test D'aﬂe, c =Ry - Test Tire . Time:  09:4S - {[:00

Test VeERgle 't LAW T RIS T T Ay Tewpz H8° steady
Operator | Ofstucky oL 0 . Rel. Hum, : 49% - S1%
 Observer . 3. Aposgholes | 7 o : wWind N 15 1PN

LontFinuous! 'tes-h’ng o~ a\{érhah’fmgﬁ witth iSoilfes‘f' Skrd Tester

b g
i |

‘ HARIZONTAL | FRICTION FORCE, L89. eer
IRUN | UPSTREAM | EXP. METAL | 'EXP. METAL ISMAQTH. | DownsTREAM| REMARKS
; NO., DGALC 2418 A4E - lesypreeL | D@Ac. MPH
E 780 e85 | rolel ] 76D 10 |= By Soface
2 690 T UTOETTTC 00, T2 CHO
3 660 690 78 720 Ho
4 630 675 "7l 670 40
5 720 ¢ 70 67p 40,
6 625 540 sp 65D yo o[ EEROADIVST
7 ¢8O [ 'Koﬁ; Bp ém5 [ 4o
8 660 w 680 39
2 700 sglo (33 72p HO:
10 635 650 40
it 730 1 ass 40
12t e 4. A‘..,,ao‘_ A °>o <- ZERO ADJIUST.
13 | 67D 680 4y
14 655 670 40.
5 660 690 Lo
16 660 _ 655 4o
18 635 6500 4o
19 ‘7;0 . 4o & ZERO ADJUST.
20 720 - 30
21 680 £70 4o
22 | eus T~ e8P 40
23 640 680 4o
24 660 685 40
2§ 680 68p 4o
26 695 $1b 4O
27 1  6up gp | 4o
28 63p 6610 40
29 ) 68p 40
30 635 64D Ho
] :
|
t |
} | !
E ] |
; , ,
‘ i = : :
* | DR ]
? B=3 |- 5
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“TesT Daf;e

| UHAHPENDIX B
SKID TEST DATA':
", TEST. §

- 2?7—75

- Test vehigle 'Sbi"ﬁEFT

Operator
Cbserver |

e

L.

o

| PROPDSEDR
ECTION A

'Te.-sf Tirg

jaﬂaam
J. 'p.o's’:to_lo.s o

-
-

i

-

 Cont ih'uma;s +esﬁq3~ aﬁe,rnah ng'

TTURTES

i

Time

STANDARD . SURFACES
lLPHA '

- Afr‘ Temp. :

. Ret. Hum. :

: Win g

with LAW 'Skid Tester

09:45 -11-00
UB°F Steady
49 % - 51 %%
N 15 mph

" RUN
NC.

i

HORIZONTAL |

RIGTION FORCE., LBS.

UPSTREAM
DGAC

EXP. METAL’

2413

EXP METAL
Al

44

SMOQTH

GAGV, $TEEL.

DOWNITREAM
DGAC

TEST

SPEED

MPH

REMARKS

™
("

ClibPD )

0
o

580
700
620
630.
580 .
600,
660"
600"
560
630
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Continuens Tesh g
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HORIZONTAL FRICTION FORCE, LBS TEsT
T’): DPSTREAM | ExP. METAL | EXP.METAL | SMOQTH | DOWNSTREAM] SPEED REMARKS
: DGAC 2¢ is & 85 GALV. BTEEL D@ac MPH
o} 730 S80... .1 __zola 140 . BOO. 42 < E’i?"é&;“i’&e
2 650 sslo 530 10D L70 42
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4 - |o 00, &P $4o 42
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26 670 _530. . . £20 32 [ FERO Amven
27 6610 530 630 3
28 660 540 620 30
20 ~ 540 620 30
30 - 570 ¢80 3!
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Observer, Nond

TEST §ECTION AlLPHA
Test Date 2-10-75 | Test Tive Time 09:30 - 11:00
Test VeHicle LAWN T RIET " Ale Tewp, 56°F
Operator G. Sticky o B Rel. Hum, Tl %
. 5 Wind 5. 5 MPH

Con+inu§au—5 Te S'Hy?% :

, HORIZONTAL ERICTION FORCE, 185 TEST
R JUPSTREAM | EX. METAL| EXP. WETAL SMODTH |DOWNSTREM| SPEED | REMARKS
. DeAC 243, 4 ¢5%5 |GALV.STEEL]| DeAC M PH
! 730 620 | sHo | 7p.. | 700 40 < Dry Surtace .
2 ¢7i0 570 P 670 39 Bty 2rrsyane
3 ¢50 560 “;E 630 40 ramstorms
4 640 550 i 670 4
5 650 540 480 70 c30 40
¢ 680 S50 . . 490 | . 60 .| 650 40
7 680 580 70 630 o  [FEEROAmOT
8 640 560 1o 660 39
9 650 520 6jo 650 . 40
10 660 550 7o 640 40
' 640 | 850 .| ... —_i. . 640 40
12 63'0 53‘0 80 630 L}O &~ ZERO ADJUST,
i2 640 530 o . 650 40
14 640 540 .TD 67'!0 40
15 630 530 8O 6 40 40
3 630 530 ._} 80 .. 1_. &30 .. 40
17 640 560 €0 640 40
18 630 500 6l0 630 C40
19 6 40 520 8o 630 40
20 630 5t 7o 660 40 - ZREO ADIUST
2l | e40 $30 | _4mo | Ao . ] 630 41
2z | - 520 Hep 70 620 40
23 650 530 48p 60 640 40
24 ~ 510 47p | 60 6 40 40
25 630 520 43D 80 630 - 40
z¢ 700 550 470 4. 10| - 39 |« EFERO AR
. 27 690 590 510 9o 680 30
28 650 570 520 g 730 30
29 660 560 470 90 670 3z
) 30 660 520 460 &0 670 31
3 | szo. | _sio 450 | _To | eop 49 < ZERe ADILI
32 620 490 440 6p ¢oo 50
33 620 500 430 70 610 50
34 £10 490 43p 60 590 49
35 610 480 410 70D 590 50
3¢ 6z0 570 420 1 10 | ez0 %0 & ’:,’;”f'r .
37 630 540 45p 70 620 41 WAtEY ot =,y
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TEST ,Ec'rwu BETA © ..
Test Date 2-24-15 | T;—.:s’r Twe ' ; Time 14230 — 16:HO
Test Vehicle LAw 7 : "“‘RiB e U Alr Tewmp, €7°-T71°F
Operator G. Stucky , Rel. Hum 2% -57%
Observer J Apoa?p,los : . Wind NwW 5 mph
i :
Conhnupus Tebﬂr;g SR
. _ HO;RI'Z.ONTAL F%Rlcno_w F‘.cma,j LBS. TEaT
qo [VPSTREAM | EXPANDED METAL EXPMETAL IFLAT. [BOWNSTREAN| SPEET REMARNS
DGAC ¢ FLATTENED .. [ .OVER. STEEL SHEET| DG&AC PH
/ 850 550, B8O, . 1} 83D 4o £ BRY sberace
2 760 510 eSO ' 780 HO
3 - - 490 690 730 39
4 740 . 500 g0 | 750 40
5 | L770 ° 500 890 | 730 4o
3 760 .. 5710 . 690 | o760 39
7 - 1530 650 | 740 40
8 - 550 640 ‘l | 780 %0,
9 - 450 . 650, 740 39
1o | 760 450 40! | 720 yo | FERCARET
oy 760 SR ¥ 1o SR S - o S0 SR B £ 39.
2 750 - . 550 I N Y 40
13 750 - L 490 eop. || . 720 40
P4 780 . 550 670 i 7.30 39
15 730 | 450 640 : 710 40
I6 720 | . .B20. . k200 .1 110 4Q
07 740 ' 490 BOO | ) 71D 40
'8 THO " 530 630 THO 4o
19 720 | 490 620 74D 4o
20 700 - L as0 610 | 80D 33 < 2ERC ADIUSH
2| 710 R 7 TN SN To SO B N | <} 4o
22 720 - = 650 . 76p %0
23 690 - ! 48O, 590 |, 70l0 Lo
2u 710 - ggo . i} Ti0 40
25 680 ° | 480 SRR -1 - N B {7 HO.
26 720 LAro L) Ll.870.0 ). 750 40.
27 690 - T B '. F80 .| TID 4o
28 690 470 s90 1 710 40
29 730 . - . 590 700 40
30 720 - 450 L 670 | 780 39
31 730 . Cs00 . iliii:.omas.. ] 0 qo | ZERO ADIET
32 730 = ol ‘6'45.’0¥ 730 39
33 690 470 580 710 40
3y 700 490 ) l0. | l 720 39
35 680 . 470 570 | 700 40.
Conhnued On! np:x’r!page. '
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SKID 'n;s'r DATAI # IPROPGSED|$TANDA‘RD SURFACES
Ts‘s'l' $ECTION " HETA!

Test Date 2 25-‘!7*5 ol rTestTive 0 Time 11:05 - 11:35
Teol Vehiche smurEST'“'““'“.‘""“‘"“RIE»”‘ e g e Tewmp. 61° F
Operator . H. Sterner . | . ‘. ' ! , Ret. Huw. 70%a
Observer J.Apostoles |10 Lo wind Calm

| :'danhr&ucms | Tes'?'mg

HORIZONTAL FRICTION F?RCE Les. TEST

UPSTREAM | EXPANDED METAL | EXP. METAL [FLAT. | DOWNSTREAM| SPEED REMARKS
PGAC FLATTENED' . OVER' STEEL SHEET| DGAC MPH

RUN

s
O

- ZEES ADJUST

780 . 550 i} B30 . 720
730 550 1 5*&0‘ L 740
730 . ‘;tﬁ5‘.a'5?‘_._:_.,,m il 800
700 - yso U tisTO T 680
710 B 1 R I ‘;_ o..580.00....).. 150
760 490 ' 580 " 700
770 sp0 .\, s8o. .| 10
760 480 o os700t | TOO
10 730, 520 T =iy 730
It 720 7"t~ S B X173 1 ] . 690

H

|

(G U ST T SRRV S e

12 730 4700 ' 570 630
13 730, 480 L 560 700
4 700. . Heo | seo!l .1 130
15 720 . i 4eo . 550 | 670
16 700 | lEmolll). 8501 .. | 680
17 690 Y450 S ss01 . | 68O
I8 710 ., 4710 . ... &850 | 690

sso. | . isz0 i.‘_.-._‘._i,__,w_m gl il 7s0 | Hox |\ ZEREARTA

* Speed trace nqt{i\‘ré:ﬁorde.d--, 2l runs. made, at. 401 wph.
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Appendix C. Additional Photos of Skid Test Area

Dynamic Test Area looking north.
TX" on pavement warns aircraft
that this is not a landing field
{which it resembles).

Typical water accumulation
on test surfaces. Law
machine is standing on test
section BETA. Cross slope
is approx. 1 1/2%.

Sciltest machine skid testing
at 40 mph on test section BETA.
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