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The information contained in this report was compiled exclusively for the
use of the Michigan Department of State Highways and Transportation, Recom-
mendations contained herein nre bosed upon the rescarch data obtained and the
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LEGEND

Wst = Wet sliding friction coefficient

Direction of Test Vehicle

NB, 8B, EB, WB, etc. = Northbound, Southbound, etc.

Lane Tested (noted folloWing direction of test vehicle)

RT
LT
oL
CL
1L
DL
ML,
TL
RL

= right turn lane 3 or 2 = third or second lane from
= left turn lane centerline or median

= oputer lane

= genter lane

= inner lane

= deceleration lane

merging lane

= truck lane
= ramp lane




INTRODUCTION

During the 1975 calendar year, over 11,300 gkid tests were conducted
throughout Michigan. These tests are summarized in this report according
to the annual reporting procedure initiated in 1965. Skid levels for seven
" basic categories are included.

I Initial Skid Test Results for Concrete and Bituminous Pavements

IO Five-Year Skid Test Results for Concrete and Bituminous Pave-
ments

OI Ten-Year Skid Test Results for Concrete and Bituminous Pave-
ments

IV Experimental Features in Pavement Surfaces

V High-Accident I,ocations

VI Special Request Tests

VII Special Attention Locations

Explanatory remarks are presented at the beginning of each category.
All High-Accident Iocation tests, Special Request tests and Special Atten-
tion Location tests have been previously reported to interested agencies
within the Department.

All skid test values are expressed as 40 mph coefficients of wet slid-
ing friction (Wsf). A Wsf value determined from a highly textured concrete
pavement would be expected to be 0.60 or higher. Surfaces with coeffi-
cients of 0.20 might be as slippery as packed snow'! and Wsf values below
0.07 will be representative of a glare ice condition.

Reference should be made to Research Report No., R-585 (""Summaries
of Michigan Pavement Skid Resistance: 1965 Test Program')and Research
Report No. R-747 ("MDSH Equipment for Measuring Pavement Skid Resis-
tance, ' February 1971} for information regarding operation of the skid-test
device, selection of test areas, and verification of retests.

'Moyer, Ralph A., "A Review of the Variables Affecting Pavement Slip-
periness," Proceedings of First International Skid Preventlon Confer-
ence, 1959.
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SECTION I

INITIAL SKID TEST RESULTS FOR CONCRETE
AND BITUMINOUS PAVEMENTS



Initial Skid Test Results For Concrete.
and Bituminous Pavements

Section 1 summarizes skid tests representing 2, 706. 759 lane miles of
trunkline surfaces tested during 1975.

Table 1 - Concrete Pavements Constructed in 1973, 1974, and 1975

1973 Construction

Initial skid test values were obtained ononly two 1973 construction pro-
jects during the 1975 test year (six lanes, 23.864 lane miles). ¥Friction
levels determined, after a two-year service period, ranged from 0.54 to
0.61 and averaged 0.56. w

1974 Construction

After one service year, 117 lanes (328. 308 lane miles) from 26 pro-
jects were tested. TFriction levels ranged from 0.27 to 0.78 and averaged
0.61. Eleven of the 117 lanes tested, representing 4.7 percent of the total
lane mileage, yielded Wsfvalues lower than 0.40. All lanestested on pro-
ject MU 63525-05505A, located in Oakland County on M 150 between M 59
and a point north of Hamlin Rd, had friction levels lower than 0.40.

1975 Construction

Only three of the concrete projects, which were constructed during
1975, had initial skid tests conducted. None of the 14 lanes (36.434 lane
miles) had coefficients below 0.40; friction levels ranged from 0.40 to 0.72
and averaged 0.61.

Table 2 -~ Bituminous Concrete Pavements (4.12) Constructed in 1972, 1973,
1974, and 1975

1972 Construction

Project Mb 82211-01807A was theonly 1972 construction project test- .
ed during 1975. Wasf values determined on this 10. 912 lane miles of bitu-
minous concrete ranged from 0.39 to 0.44 and averaged 0.42,

1973 Construction

Five bituminous concrete projects were tested after a two—yéa.r ser-
vice period. Wsf values on the 24 lanes ranged from 0. 37 to 0. 65 and aver-
aged 0.55. Two coefficients belowthe (.40 mark were determined. These




two lanes represent 2.4 percent of the 88.984 lane miles tested and were
both o project Mbr 63071-04948A, located in Oakland Countyon M 15 north
of Cranberry Lake Rd.

1974 Construction

Seventy projects (832.545 lane miles) were skid tested at the one-year
service level. Coefficients on 257 lanes tested ranged from 0.27 to 0.71
and averaged 0.46. Forty-eight of the lanes, representing 9. 3 percent of
the total lane miles, yielded Wef values averaging lower than 0.40. Two
lanes averaged as low as 0.29, i.e., the eastbound lane of h9045-06782,
locatedon M 46 fromthe C&O RR tracks east to east city limits of Edmore,
and the southbound outer lane of 98004-04607 located on M 84 between Dein-
dorfer St and Shattuck Rd in Saginaw County.

1975 Construction

Duringthe initial service year 25 projects were tested. Friction levels
ranged from 0.25 to 0.66 and averaged 0.46. Fourteen of the 76 lanes,
20.2 percent of the 294. 716 total lane miles, yielded Wsf values averaging
below 0.40. The southbound inner lane of 37011-07794, located on US 27
BR between Broomfield Rd and Preston St in Mt. Pleasant, had an average
Wsf of 0.29 and was the only lane that averaged lower than 0. 30.

Table 3 - Bituminous Aggregate Pavements (4.11) Constructed in 1973,

1974, and 1975

1273 Construction

One project, 1.626 lane miles, was tested after two years of service.
Coefficients ranged from 0.60 to 0.64 and averaged 0. 62 for the two lanes.

1974 Construction

During the 1975 test year, 35 bituminous aggregate projects (88 lanes)
were skid tested. Coefficients ranged from 0. 30 to 0. 73 and averaged 0.52.
Only 2. 2 percent of the 745. 638 lane miles (five lanes) had Wsf values lower
than 0.40. '

1975 Construction

Seventeen projects were tested during the initial service year. Wsf
values ranged from 0.16 to 0.69 and averaged 0,44, Sixteenof the 46 lanes
tested, representing 37.2 percent of the 835.764 lane miles, had coeffi-
cients averaging below 0.40. Four lanes, 7.5 percent of the lane mileage,
averaged lower than 0. 30.
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Table 4 - Miscellaneous Bituminous Surfaces Constructed in 1975
Open-Graded Plant Mix Seal

Two open-graded plant mix seal projects were tested in their initial
service year. Friction levels ranged from 0.34 to 0.48 and averaged 0.41,
Three lanes, 28.6 percent of the lane miles, had Wsf values averaging be-
low 0.40. :
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SECTION II

FIVE-YEAR SKIID TEST RESULTS FOR CONCRETE
AND BITUMINOUS PAVEMENTS
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Five-Year Skid Test Results for Concrete and Bituminous Pavements

Table 6 - Concrete Pavements

Table 6 contains skid test results for 20 portland cement concrete pro-
jects consistingof 98 lanes (186.984 lane miles) which were constructed in
1970. Initial service year tests were conducted on six of these projects
-and resulting Wsfvalues averaged 0.54. Thirteen of the projects were first
tested in 1971, after a one-year service period, and friction levels on these

averaged 0.49. One projectwasnot initially testeduntil 1975. All projects
were retested at the five-year service level except Project Mth 82144-018
which was no longer on a state trunkline. Five-year Wsf values for the 94
lanes tested averaged 0.41. TForty-eight lanes, 29.5 percent of the total
lane mileage, had friction levels averaging below 0.41; 1. 3 percent, three
lanes of Project Ms 63031-01842A, averaged below 0.30. This project is
located on US 24 between Exeter Dr and Shallow Brooks Dr in Qakland
County.

Table 7 - Bituminous Concrete Pavements

Table 7 lists skid test results of 38 bituminous concrete (4.12) projects
constructed during 1970. In all, 134 lanes (508.156 lane miles) were test-
ed. Average coefficients of friction determined initially and after a one-
year service period were 0.51 and 0.54, respectively. Skid tests were
conducted again in 1975, after five service years on 36 projects. Five-
year Wsf values ranged from 0.18 to 0.66 and averaged 0.48. Six lanes,
representing 1.8 percent of the 490. 555 five-year lane mileage, averaged
lower than 0.30. These six lanes were confined to two projects, i.e.,
Mb 41031-00576A located on M 45 between the west limits of Grand Rapids
and Bridge St and Project U 44011-003 located on M 24 from Turrill Rd
north to north of Pearl St. One lane on the M 45 project had an average
Waf value of 0.18.

Table 8 -~ Bituminous Aggregate Pavements

Table 8 contains skid test results from 15 bituminous aggregate (4.11)
projects of which 42 lanes (146.084 lane miles) were tested. Forty of the
lanes were tested during their initial service year; the average Wsf value
was 0.42. The remaining two lanes were tested after a one-year service
period and resulting skid tests yielded an average friction level of 0.50.
Eleven projects were retested after a five~year service period and Wsf
values averaged 0.53. Two of the 24 lanes tested in 1975 averaged below
0.40; both lanes were from Project Mb 48032-005 located on M 123 between
the south village limits of Newberry and Helen St. ‘They represent 1.2 per-
cent of the 133. 784 lane miles tested.

S




Table 9 lists skid test values for five stone-filled, sand-asphalt pro-
jects (55.615 lane miles) which were constructed in 1970. Initial service
year Wsf values averaged 0.52. Retests at the five-year level were made
on four projects and an average friction level of 0.50 was determined.
Three lanes, representing 4.2 percent of the five-year lane mileage, had
Wsf values averaging below 0.40.

Figures 1 through 3 graphically show results of linear regressions on
one~year (x) and five-year (v) Wsf values for construction years 1963 through
1970. Departure from a one to one relationship is indicated by the diver-
gency of the regression line from the dashed 45° line shownh. In Figure 3,
no regression line has been shown for the 1970 construction year because
only two lanes were tested at the one~year service level.
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COEFFICIENT OF WSF AFTER FIVE SERVICE YEARS
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Figure 1. Relationship between one- and five-year wet sliding friction for concrete
pavements.
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COEFFICIENT OF WSF AFTER FIVE SERVICE YEARS

COEFFICIENT OF WSF AFTER ONE SERVICE YEAR

Figure 2. Relationship between one- and five-year wet sliding friction for
bituminous concrete pavements.
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COEFFICENT OF WSF AFTER FIVE SERVICE YEARS

COEFFICIENT OF WSF AFTER ONE SERVICE YEAR

Figure 3. Relationship between one- and five-year wet sliding friction for
bituminous aggregate pavements.
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SECTION 11

TEN-YEAR SKID TEST RESULTS FOR CONCRETE
AND BITUMINOUS PAVEMENTS
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Ten-Year Skid Test Results for Concrete and Bituminous Pavements

A historical review of coefficients after ten years of service has been
made on 79 trunkline projects. During 1975, 716.723 lane miles of con-
crete and bituminous pavement were skid tested at the ten-year service
level and results are contained in Tables 10 through 13.

Table 10 - Ten~Year Wsf Review for Pavements Constructed in 1965

The 85 lanes, 186. 306 lane miles of concrete pavement, tested after a
ten-year service period yielded friction levels which ranged from 0.24 to
0.61 and averaged 0.43. Average coefficients on 28. 8 percent of the lane
mileage were below 0.40. Friction levelson 1.8 percent of the lane mile-
age averaged lower than 0.30. :

Table 11 - Ten-Year Wsf Review for Bituminous Concrete Pavements Con~
structed in 1965

Seventy-three lanes (252. 337 lane miles) of bituminous concrete pave-
ment were skid tested during 1975, after a ten-year service period. Aver-
age Wsf values ranged from 0.30 to 0.71 and averaged 0.48. Nineteen
lanes, 19. 9 percent of the lane mileage, yielded average coefficients below
0.40; the lowest average value encountered was 0. 30.

Table 12 - Ten-Year Wsf Review for Bituminous Aggrega.te Pavements

Constructed in 1965

An average Wsf of 0.54 was determined from tests made on 12 bitu-
minous aggr'egate pavement projects, after ten years of service. Coeffi~
cients ranged from 0.38 to 0.66; only 1.2 percent of the 157. 394 lane miles
(20 lanes) had values averaging below 0.40,

Table 13 - Ten-Year Wsf Review for Miscellaneous Bituminous Surfaces
Constructed in 1965

The five seal coat projects (12 lanes) which were tested during 1975,
after a ten-year service period, yielded an average coefficient of 0.54 on
the 120. 686 lane miles. The lowest average friction level encountered was
0.42. -
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SECTION IV

EXPERIMENTAL FEATURES IN PAVEMENT SURFACES
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Experimental Features in Pavement Surfaces

Table 14 - Rubberized Sand-Asphalt; US 31, City of Charlevoix

A general six-year trend of declining friction values on this 1960 rub-
berized sand-asphalt surface reached a level below 0.40 with the 1974 tests.
The gradually decaying friction levels are indicative of the wearing-off of
the sand asphalt surface. In 1975, the surface has become almost entirely
wornto the original pavement surface, consequently no skid tests were con-
ducted and this particular test area is being dropped from our schedule of
annually tested areas. )

Table 15 ~ 3BC Sand-Asphalt Resurfacing, US 31, North and South of Alba

(Project Mm 4BC-3A, Control Section 05072)

During 1975, this test area was resurfaced. The last tests were con~
ducted in 1974. At this time, as Table 15 indicates, no significant differ-
ence in frictionlevel performance has been established betweenthe 150/175
penetration sand-asphalt using 6.4 percent bitumen and the 85/100 penetra-
tion sand-asphalt using 6.9 percent bitumen. Average coefficients, during
the 11 years of testing, ranged from a low of 0.48 to a. high of 0.68. Both
sand-asphalt surfaces maintained good skid resistance values throughout
their ten years of service. |

Table 16 - Bituminous Concrete Interstate Projects

A representative sample of Interstate bituminous concrete projects,
located on US 27 and I 75, has been under study since constructed in 1961
and 1962. Friction levels determined in 1975 ranged from 0. 37 to 0.73 and
averaged 0.59. Particular attention has been given to differences between

ingide (passing) and outside (traffic) lanes during the past 14 years of the

study. Outside lane Wsf values, as tested during 1975, ranged from 0.37
to 0.67 and averaged 0.54, while the inside lanes ranged from 0.56 to 0.73
and averaged 0.65. Inside lane Wsf values have consistently been higher
than those encountered in the outside lanes. The 1975 inside lane friction
level averaged 20 percent higher than that of the outside lane.

Table 17 ~ Bridge Deck Surface Coatings

Table 17 summarizes the skid test history for five types of bridge deck
gsurface coatings on 37 structures.

1. Rubberized Bituminous Concrete

- Thirty-six lanes coated with rubberized bituminous concrete have been
skid tested annually since their construction in 1967 or 1968. The 1975
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tests resulted in friction levels ranging from 0.37 to 0.60 and averaging
0.48, '

2. Asbestos Mixtures

Northbound lanes of X01 of 81075 (US 23BR over the Huron River, north
of Ann Arbor) were coated in 1967 with an asbestos and sand-asphalt mix-
ture. The southbound lanes of this deck were surfaced the same year with
a rubberized bituminous concrete and sand-asphalt combination. Annual
tests over a nine-year period on this deck indicate a slightly better skid
resistance performance has been obtained on the rubberized bituminous
concrete - sand-asphalt surface. Friction levels for 1975 averaged 0.46
for the northbound lanes and 0. 50 for the southbound. '

3. Epoxy Coatings

After six years of service, skid tests on the Creyts Rd bridge over
I 96, yielded respective north halfand south half Wsf values averaging 0.45
and 0.64. The surface type for thenorth half isa E15 Versamid 140 Epoxy
and the south half has a Guard Kote 250 epoxy application.

An epoxy mortar was applied to the decks of S04 of 33083, I 96 over
Cedar St - Pennsylvania Ave access road, in 1971 and to B02 of 73131, the
M 83 structure over Cass River, in 1969. Slkid tests conducted in 1975 on
504 of 33083 ranged from 0.43 to 0.57 and averaged 0.50; coefficients on
B02 of 73131 ranged from 0.53 to 0. 56 and averaged 0.54.

4, Latex Modified Mortar

Latex modified mortar is a portland cement mortar. Part of the mix
water has been replaced with a latexemulsion to increase thebond and ten-
sile strength of the resulting surface mix. Coefficients ranged from 0.34
to 0.52 and averaged 0.43 on the latex modified mortar surfaces. Twenty-
four percent of the 46 lanes tested in 1975 yielded Wsf values averaging
lower than 0.40.

Initial year tests have been conducted on the deck replacement of X01
of 33034, US 27 over the C&O RR and westbound I 96BI., The northbound
outer lane and the east half of the northbound center lane on this structure
were capped with latex concrete in 1975; the west half of the noxthbound
center lane, thenorthbound inner lane and all southbound lanes were capped
with latex mortar. Respective average Wsf values for the latex concrete
lane, the 'half and half' lane and the latex mortar lanes were 0.4%7, 0.43,
and 0.44.

Structure BOL of 41024, I 96 over the Thornapple River, was surfaced
with latex concrete in 1974. The east half of this deck (both roadways) was

~62 -




finished with a metal comb and the west half with burlap drag. One-year
Wsf values averaged 0.54 on the comb finish and 0. 53 on the burlap finish.

b. Latex Concrete

Latex concrete is a portland cement mix. The inclusion of a 25A ag-
gregate in a latex concrete mix design is the basic difference between it
and a latex modif_ied mortar mix. Thirty-eight lanes of latex concrete sur-
facingweretested duringthe 1975 test year. Coefficients ranged from 0.32 -
to 0.54 and averaged 0.41. Forty-two percent of the lanes tested yielded
average friction levels below 0.40. Considering only the lanes surfaced in
1972, 11 of the 34 lanes (32 percent) exhibit a loss in friction level since
initially tested in 1973. '

Table 18 - Experimental Skid Resistant Resurfacing

Skid tests were continued this year at nine experimental skid resistant
resurfacing locations which were constructed in 1965. Afterten years of
service, Wsf values range from 0.31 to 0.68 and averaged 0.46. Fourteen
percent of the lanes tested (seven lanes) produced coefficients under 0.40.
Twenty-two percent of the lanes were equal toor greater than 0.50 in fric-
tion level, the remaining 64 percent averaged between 0.40 and 0.49.

In August, a 1968 surfacing of northbound US 24 between Joy Rd and
West Chicagowas tested after its seventh service year. Wsf values ranged
from 0.45 to 0.50 and averaged 0.47.

Table 19 - Textured Concrete Pavement Surfaces on Northbound T 69 (Pro-
ject 13074-001)

After a five-year service period, skid tests have been conducted again
on the northbound I 69 textured concrete pavement surface and resulting
Wsf values are shown in Table 19, Friction levels on all texturing methods
decayed with respect to time through the four-year service level. In 1975,
after five~years of service, this trend was reversed and Wsf values in-
creased by 0.10 to 0.19. During the entire five~-year service of this test
area, the transverse combing texture has maintained a friction level high-
er than that determined on the portion finished with conventional burlap,
longitudinal broom, or transverse broom texturing methods. Noticeable
differences also exist between northbound outer lane and northbound inner
lane coefficients. The inside lane has consistently maintained a friction
level superior to the outside lane for all texturing methods.

Table 20 - Gussasphalt and Mastiphalt Surfaces on US 31, Research Pro-
ject 72 C-14

In 1972, a 500-ft Gussasphalt surface was placed on US 31, north of
the B3 of 53031 structure over the Pere Marquette River. Gussasphalt was
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also used to resurface the deck of B2 of 64013 (US 31 over north branch of
the Pentwater River). Immediatelynorthof the 500-ft Guasasphalt surface,
a 500-ft section of Mastiphalt was placed on the US 31 roadway.

Sincethe 1974 tests, Wsfvalueshave increased on both the Gussasphalt
and the Mastiphalt surfaces. After three sexrvice years, coefficients on the
two Gussasphalt surfaces ranged from 0.48 to 0. 55 and averaged 0.52; the
Mastiphalt surface values ranged from 0.52 to 0.54 and averaged 0.52.

Table 21 - Spray Grip Surface, Research Project 72 NM-326

A spray grip surface was initially placed at the intersection of US 24
and 10 Mile Rd in the fall of 1972. Excellent initial friction levels, aver-
aging 0.78, were obtained. However, in 1973, due to a bonding problem,
the initial surface was replaced. The mew' spray grip surface was first
tested in1973. Excellent results were again found; Wsf values ranged from
0.73 to 0.87 and averaged 0.8l. Coefficients have declined since these
skid tests were conducted. Two-year friction levels ranged from 0. 64 to
0.70 and averaged 0. 68. '

Table 22 - Epoxy and Natural Emery Seal Coat

Low friction levels were found on B01 of 49023 (US 2over the Cut Riv-
er) through the Department's High-Accident location testing program in
1973. Friction levelsat that time, on the concrete deck, ranged from 0.15
to 0.22 and averaged 0.18. An epoxy and natural emery seal coat surface
wag placed on the structure in July of 1974, Initial year skid test results
on this surface ranged from 0.75 to 0.82 and averaged 0.78. In 1975, af-
ter aone-year service period, coefficients were lower, averaging 0.64 and
ranging from 0.58 to 0.67.

Tables 23 and 24 - Lakelite Aggregate Sections

Lakelite is a lightweight, porous material and was incorporated into
the mix designs of two experimental surfaces, constructed in 1972.

Project Mbr 62032-04779, located on M 37 in Newaygo County, has
variations inpercent bitumen, percent Lakelite, and size of material. Af-
ter three years of service, outstanding friction levels continue to prevail
in all areas, even those inwhich Lakelite was not incorporated intothe mix
design. Three-year Wsf values ranged from 0.62 to 0.76 and averaged
0,67 inthe Lakelite areas; non-Lakelite area test results ranged from 0.60
to 0.67 and averaged 0.64. Although only by a slight margin, the test area
using a mix designof 9.0 percent bitumen and 40 percent 31A Lakelite mix

design has a better skid resistance performance than the other Lakelite

mixtures.
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Project Mm 25C-7A (M 43 in Hastings) alsohad Lakelite incorporated
into its mix design. Friction levels ranged from 0.52 to 0.60and averaged
0.56 atter three yvears of service.

Table 25 - Trinidad Asphalt Surfacing, Pro;ecth 72013-06140A, Research
Project 73 C-16

A resurfacing project on US 27 from Snow Bowl Rd north to M 55 used
a Trinidad asphalt mix design and was completed August 2, 1974. Within
the limits of this project, a conventional bituminous concrete surface was
also placed as a control device. Good friction levels have been obtained
during the early history of this project. Average friction levels have in-
creased in all the Trinidad and control areas since last year (typical of
most bituminous projects). The one-year Wsf values range from 0.53 to
0.65 and averaged 0.60 on the Trinidad; the bituminous concrete control
areas range from 0.57 to 0.66 and averaged 0. 60.

Table 26 - Napoleon Sandstone Surface

A 5,000-ft experimental Napoleon Sandstone blend was placed at the
south end of Project Mb 46061-04845A, located on US 223 from 1,700 ft
northwest of Onsted Rd northwesterly to US 127. Five series of skid tests
have been performed since construction in 1973. The highest Wsf values
were obtained in April 1974 when coefficients averaged 0.54. The most
recent tests were conducted induly 1975 when Wef values ranged from 0. 40
to 0.51 and averaged 0.46.

Table 27 ~ Bituminous Surface Using White Pine Slag, Research Project
72 NM~-316

Skid tests were conducted October 2, 1973 on Halfway Rd running south
and east from a point approximately seven miles west of Ontonagon., A mix
design employing White Pine slagwas used in the surfacing of this roadway.
Initial Wsf values ranged from 0.47 to 0.58 and averaged 0.53. Skid tests
conducted during 1975, at the two-year service level ranged from 0.47 to
0.66 and averaged 0.55. Because of the low traffic volumes encountered
on this roadway, the effects of wear cannot effectively be evaluated yet.

Table 28 - Hot Mix Plant Seal - Project Mb 73062-05917A , Research Pro-
ject 73 F-134

A Hot Plant Mix Seal and a Bituminous Concrete surface were placed
in 1973 on M 46 in Saginaw as Project Mb 73062-05917. Wsf values from
four series of skid tests show a gradual friction level decay with respect
to time on this project. Most recent tests were conducted in September
1975. After a two-year service period, Wsf values ranged from 0.44 to
0.52 and averaged 0.47 on the Hot Plant Mix Seal; the adjacent bituminous
concrete values ranged from 0.38 to 0.47 and averaged 0.43.
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Table 29 - Pavement Grooving

Transverse and longitudinal grooves were cut in the concrete pavement
at various statewide locations during 1974. Selection of the locations to be
grooved was based on results of the Department's continuing program to
skid test high-accident locations. The grooves were cut using five differ-
ent specifications which varied groove width and spacing. ‘Table 29 shows
the two-year history of friction levels determined on the grooved pavement
and on the adjacent nongrooved surface for each of 15 locations.

No significant difference infriction level has been determined between
grooved and nongrooved pavements duringthe one service yearunder study.
However, skid tests performed with a smooth (as opposed to treaded) test
tire, on the grooved pavement, resulted in a higher friction level than that
determined on the adJacent nongrooved surface,
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TABLE 27
WHITE PINE SLAG
Research Project 72 NM-316

Test Coefficient of Wsf i
Date Low High . Avg 2
10-2-73 0,47 0.58 0,53
9-25~74 0,61 0.7  0.65
7-9-75 0.47 0.66 0.57
9-24-75 0.47 0.59 0.54
TABLE 28

HOT PLANT MIX SEAL
(Project Mb 730562-05917A)
Research Project 73 F-134

_ ‘ irecti Av fficient of Wsf -
Test Surface Dlr:;;lon verage Coe icient o s
Location . Type lan 9-13-7314-14-74 |1 9-23-74 | 9-30-75
Q . :

M 46 from Bit. Conc. EBOL 0.52 0.53 0.49 0.40
Elm St east - WBOL 0.51 0.50 0.48 0.37
to RR

M 46 from RR  Hot Plant EBOL 0,52 0.58 0.52  0.43
east to Wil-  Mix Seal WBOL 0.51 0.58 0.54 0.41
liams St .
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TABLE 29
PAVEMENT GROOVING

Average Coefflotent of Wet Sliding Frietion
Direotion
Coritrol Lacation Type of ‘r::dl 1974 1975
Bection Grooving Lane | Non-Grooved] Grooved |Non-Groovad { Grooved
Control Surface Control Burfaoe
02041 M 28 curve at Hickory St, Longlbudinal EBOL 0,43 0,41 0.38 0.37
City of Munising EBIL 0,43 0.37 0.42 0.33
WBOL 0,42 0.42 0,32 0,31
WBIL 0,38 0,37 0.37 0.37
09042 Eastbound M 2§ curva at Long’itw:llnail EBCL 0.38 0,36 0,37 0.42
Thomas St, Bay County : EBIL 0.40 0,45 0.44 0,38
50023 M B9 curve between Longitudinal' EBOL 0.87 0,30 0,34 0.3%
Dequindre and Ryan Rd EBIL 0,32 0.40 0.47 0.39
WROL 0.26 0.31 0.37 0,36
WBIL 0.31 0.32 .40 0.34
62031 M 37 from Jefferson St Langitudinal ! NBOL 0.35 0,36 0.34 0.36
to River 8t, City of NEIL - 0.35 a,34 0.33 0.34
Newaygo SBOL G.36 0,33 0.31 0.38
SBIL 0.37 0.35 0,33 0. 36
NBIL 2 0.57 0,56 0,46 0.45
sBiL 2 0.56 0,52 0.51 0.50
13053  Northbound US 23 from Transverse' NEOL 0,22 0.24 0.21 0,24
Pleasant 5t to Ship 3t, NEIL 0,31 0,84 0,20 0,88
City of Bt. Joseph
23012 US 27 approdches to Transverse 3 NEBOL 0,33 0.35 0,38 0,38
and Waverly Rd, Eaton NEBIL 0.36 0.35 0.36 0,33
33041 and Ingham Counties SWBOL 0,34 0,36 0.37 0.33
SWERIL 0.31 0. 30 0.38 0.36
56023 Easthound M 20 at Transverse 4 EBOL 0.38 0,35 0.35 0.32
Ashman St, City EBCL 0.40 0,37 0.33 0,32
of Midland EBIL 0.39 0.36 0.35 0,33
50023 Eastbound M 20 at Tramngverde 4 EBQL 0.33 0,40 0,32 0.33
Rodd St, City of EBCL 0,37 0,38 0,41 0.34
Midland EBIL 0.36 0,36 0.32 0,32
56023 Eastbound M 20 at Tramndverse + EBOL 0.37 0.38 0,33 0.3
Cronkwright, City EBCL 0,40 0,39 0.4 0.34
of Midland EBIL 0,36 0.40 0,36 0,89
76021 Temporary Eastbound Transverse % EBOL 0,37 0,48 0,29 0,27
169 at M 52 EBIL 0,39 0.38 0.38 0.29
81081 M 17 at Golfside, Transverse ® EBOL 0.32 0.38 0.29 0,35
City of Ypailanti EBIL 0,97 0.38 0.36 0.97
WBOL 0.9%4 0.42 0.30 0,43
WBIL 0.29 a,a7 0,29 0.37
81081 M 17 at Hewitt 8t, , Transverse & EROL 0.38 0,46 0.29 0.1
City of Ypailanti EDIL 0,36 0. 41 0,30 0.35
WBOL 0.38 0.44 0.31 0.39
WDBIL 0,38 0.43 0.33 0.39
1081 M 17 at Mansfield, Transverse € EBOL 0,34 0,40 0.25 0.33
City of Ypsilanti EBIL 0,37 0,40 0.20 0.35
) WEOL 0.41 0.43 0,32 0,38
WEIL 0.42 0,45 0,32 0.36
81081 M 17 at Cakwood, Transverse 8 EBOL 0,34 0.47 0.35 0.41
City of ¥psilanti EBIL 0.46 0.46 0.35° 0.40
WEOI. 0.36 0.44 0,30 0.39.
WBIL 0.35 0. 40 0.3 0.35
#1081  Eastbound M 17 at Transverse § EBOL 0.35 0,35 0,32 0,31
Summit 8t, Gity EBCL 0,52 0.35 0.28 0,29
of Ypsilanti EBIL 0.30 0,33 0,31 0.33

! 0,095 in. wide, 3/16 in, deep,
2 Bituminous surface,

2 9,005 in. wide, 3/16 in, deop,
4 9,096 in. wide, 3/1G in, deep,
5 0,095 in. wide, 3/16 in, decp,
8 1/8 in. wide, 3/16 in, deep, center to center spacing 3/4 in,

center fo center 8facing 3/4 in.

center to conter spacing 1-1/2 in,
genter to center spacing 1 in.
center to center spacing 1-1/4 in,
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SECTION V

HIGH-ACCIDENT LOCATIONS
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High-Accident Locations

This section reports the Department's continuing program to reduce
skidding accidents on wet pavement at critical locations. High-Accident
locations are skid tested to indicate priorities for resurfacing. In some -
cases, these locations are used for testing experimental skid-resistant re-
surfacing mixtures.

Selection of high~accident locations for this year was made by the Traf-
fic and Safety Division and are based on 1974 accident data. Skid tests
yielded average Wsf values below 0.40 at 81.5 percent of the 303 lanes
tested in 1975. Average friction levels for 30.7 percent were below 0.30
while 4. 3 percent averaged lower than 0. 20.

‘During 1975, skid tests were conducted on 29 major highway routes.

Testing was dispersed throughout eight districts, 17 counties, and 65 se~
parate locations. Table 30 summarizes the high accident skid tests. -
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TABLE 30 |
HIGH-ACCIDENT LOCATION SUMMARY

1974 Accidents Coeffictent
Control Locatl 4 Mil : et Lane Surface of wsf
Sectlon ealon an eage Total Tested Type
Surface [ﬂwl High[ Avg
/ Houghton County \
alol2 M 26 from 8.44 to 8.64 (US 41, 8,62) 14 G7 EBOL Cone 0,23 0,26 40.26
Village of Houghton EBIL Cone 0.22 0.27 0.26
WBOL Cong 0.25 "0.26 0.26
WBIL Cone 0.22 0,29 90.26
- EBOL Bit 0.37 0.46 0.41
[ EBIL Bit 0.44 0.45 0,48
&_) J1061 UH 41 from 14.71 to 14,91 {Upland-Forest 13 31 NBOL Cono 0.28 0.34 0,30
e Hill Rd, 14.91), Viilage of Houghton NBIL Cono 0.20 0.34 0,32
= SBOL Conc 0,27 0,28 0,28
8 SBIL Coric t.0L 0.37 0.33
Q 31061 US 41 from 15,30 to 16.50 (Poarl 8t, 16,32), 13 aL NB Cong ¢.27 0.32 0.28
Villege of Houghton SB Cone 0.31 #,34 0,33
31061 U8 41 from 16,96 to 18,15 one way east- 13 al EBOL Bit 0.41 1,48 0,45
: bound (Dodge St, 16.08), Village of EBIL Bt 0,39 0.42 0.41
Houghton
> \
Grand Traverse County
28013 U8 31, M 72 and M 37 from 1,80 to 1,75 15 40 NBOL Cone 0.21 0,28 0.23
(Penineule Dr., 1.68}, Ctty of Traversc NBIL Cono 0.26 0.27 0.28
City SBOL Cono 0,20 0,25 0,22
SBIL Cone 0,23 0.25 0,24
28013 UGS 3L, M 72 and M 37 from 1,90 to 2,10 33 45 NBOL Bit 0.18 0,22 ¢.20
(E Jet M 37, 2.00), City of Traverse NBIL Bit 0,18 0,26 0,20
City . SBOL Bit 0.18 0,27 0.20
m SBIL Bit 0,18 0,18 0,18
= 28013 ’ U8 31 and M 72 from 2.14 to 2,34 (Fair- is 33 NBOL Cono 0.22 0,25 0,23
(@) . grownd Entrance, 2,22}, City of NBIL Cone 0.20 0,22 0,21
o Traverse City SBOL Cone 0,20 0.27 0,22
= SBIL Cone  0.21 0.28 0.25
(2] .
O
Manistee County
51011 US 31 from 6.02 to 6.22 (M 110, 6.22), 12 33 NBOL Cone 0.15 0.21 0.19
City of Manistee NBIL Cone 0.26 0.33 0.28
' NBIL Bit ¢.23 0.31 0.27
SBOL Cong 6.28 0.29 0.28
SBIL Cone 0.26 0,29 90.26
51011 US 31 from 3.49 to 3.65 (Merkey Rd, - -~ - NB Bit 0,23 0,27 0,25
. 3,67), south of Manistee SB Bit 0,28 0.29 0.27
Emmet County
< 24011 Us 31, M 68 from 9. 76 to 9,90 (Manvel Itd, 11 36 NBOL Bit 0.25 0.29 0.27
9.89) Bear Creek Township NBIL Bit 0,25 0.31 0,28
= : B Bit 0.35 0.41 0,37
Y
o Ogemaw County
l__. .
Q 65032 M 55 from 0.50 te 0.70 (3rd St, 0.70), 14 36 EBOL Bit © 0,28 0,35 0,33
a) City of West Branch EBIL Bit 0.27 0.32 0.29
WBOL Bit 6,27 0.34 0,30
WBIL Bit 0,29 0.3¢4 40.31
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TABLE 30 (Cont.)
HIGH-ACCIDENT LOCATION SUMMARY

; 1974 Accidents Coefficient
i Control Location and Mileage . Ac T Voot Lane Surface of waf
Section Total Tested Type
Surface Low| migh] Ave
i 4 Kent' County
i .
. 41012 M 44 connector from 0.00 to 0.18 (I 94, a7 49 NBOL Cone 0.33 0.34 0,34
0.00), City of Grand Rapide NBIL Cong 0,32 0,39 0.35
N . SBOL Cong 0.35 0,37 0.38
E SBIL Cone 0.33 0.34 0,33
41012 M 44 connector from 0.59 fo 0.79 (4 Mile 31 39 NBOL Bit 0.45 0.50 0,47
Rd, 0.74), City of Grand Rapids and NEIL Bit 0,39 0,45 0.43
) Township SBOL Bit 0.42 0.46 0.43
SEIL Bt 0,41 0.47 0,44
7 41033 M 37 from 0.26 to 0.46 (I 96 rempa, 0.26), a1 39 NBOL Cone 0.3% 0,33 0,39
‘ City of Walker NBiL Couo 0.34 0,35 0.34
. ) SBOL Cono 0.33 0,39 0.35
SBIL Cone 0.34 0,36 0.35
E 41061 M 11 from 7.34 to 7,54 {(Wilson Ave, 30 53 EBOL Caone 0.28 0.35 0.32
: 7.52), City of Grandville EBIL Cone 0.28 0.31 0.29
: WBOL Cone 0,29 0.34 0.32
. WBIL Conc 0.40 0.47 0.42
; ) WBLTL Bit 0,31 0.37 0.33
11062 M 11 from 1.65 to 1,83 (Taft Ave, 1,77), 31 35 EBOL Cong 0,26 0,31 0,28
) City of Wyoming EBIL Conc 0.27 0,34 0.3
: WBOL Cone 0.25 0.28 0.27
WBIL Bit 0.38 0,41 0,40
41062 ’ M 11 from 2.16 to 2,35 (Burlingame Ave, 2 33 EBOL Bit 0.27 0.32 0.30
2.15), City of Wyoming EBCL Cone 0.27 0,28 0.27
EBIL Bit 0.32 0.34 0.33
EBIL - Cong 0.29 0.33 0,31
WBOL Cone 0.21 0.26 0.23
ok WBOL Bit 0.28 0.34 0,32
- WBIL Bit 0.31 0.34 0.32
A L_J 41062 M 11 from 2,38 to 2,568 (Hook Ave, 2,45), 50 44 EBOL Cone ¢,22 0,27 0,25
o City of Wyoming EBIL Conce 0,26 0,28 0.27
= WEOL Bit 0.29 0,37 0,33
} 2] 7 WBIL Bit 0,34 0.38 0.38
= 41082 M 11 from 2.59 to 2,72 (Micharl-DeHoop, 78 a7 EBOL Bit 0.22 0.27 0,25
2.63), City of Wyoming EBIL Bit 0.21 0,26 0.24
WEOL Bit 0,20 0,28 0.25
_ WBIL Bit 0.29 0,34 0.31
41062 M 11 from 2,80 to 9. 00 (Riley Blvd, 3.01), 4z 38 EBOL Cong 0,20 0.25 0.22
. . Clty of Wyoming EBIL Conc 0,25 0.27 40,28
: . WBOL - Conc 0,26 0,31 0,28
{ . WEIL Bit 0.32 0,38 0,36
. 41082 M 11 from 3. 01 to 3,21 (Clyde Park Ave, 70 39 EBOL Bit 0,27 0.34 0,31
3.15), City of Wyoming EBIL Bit 0.26 0,39 0,3l
S WBOL Bit 0,26 0,33 0,28
i WRIL Bit 0.29 0.35 0.33
: 41062 M 11 from 3,71 to 3,91 (Buchanan Ave, at a5 EBOL - OBit 0,32 0,35 0,33
] 3.91), City of Wyoming EBIL Bit 0,26 0,33 0,28
= ] EBLTL Bit 0.28 0,35 0,33
i WBOL Bit 0,25 0,31 0,27
| ) "WBIL Bit 0.35 0.40 0,37
41083 M 11 from 1, 84 to 2,01 {Kalamazoo Ave, 73 3 EBOL Bit 0,35 0.38 0,37
. . 1.93), City of Grand Rapide EBIL Bit 0.7 0.41 0.39
i 7 . WBOL Bit 0.29 0,33 0.31
i . WBIL Bit 0.26 0.3¢ 0,32
Muskegon County
0L0738 UE 3% BR from 1.62 to 1,80 (Mears St, 31 - 39 EBOL Bit 0,21 0,25. 0.23
1.78), City of Whitehall ’ EBIL Bit 0,19 ¢,23 0,21
| WBOL Bit 0,28 0,34 0,31
| WBIL Bif 0.16 0.2¢ 0,18 |
, i
’ !
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TABLE 30 (Cont.)

HIGIH-ACCIDENT LOCATION SUMMARY

' Coefficient
1974 Accidents
: Control Locati d Ml T wet Lane Surface of wsf
Section cation and Mi eg.ge Total We Testad Type
Surface Low| High| Avg
Muskegon County (Cont,)
61151 TS 31 BR and BS 96 from 0.87 to 0,87
(Laketon Ave, 0.86}, City of Muskegon 34 44 NBOL Cone 0.28 0.34 0,30
NBIL Cone 0.37 0.42 0.40
N SBOL Cone 0.35 0,40 0.38
— SBIL Cone .38 0.45 0.41
[9; 61153 U8 31 BR from 0,36 to 0,55 (M 46, Miller, 32 i1 US 31 BR
o 0.39), City of Muskogon NBOL Conc 0.31 0.35 0.34
('7) NBCL Conc 0.34 0,37 0,36
a NBIL Cone 0.34 0,35 0,35
SBROL Cane 0,35 0.41 0,39
SBCL Cone 0,37 0.40 0,38
SBIL Cone 0.39 0.40 0,39
M 46
EB Cone 0.41 0.45 0,42
WBOL Cane 0,44 0,48 0.46
o WBIL Cone .26 0.32 0.29
r Saginaw County
73073 M B8 from 2.21 to 2,41 (Warwick, 2.30}, az a4 EBOL Bit 0,18 0,19 0,18
Clty of Saginaw EBCL Bit 0,14 0,16 0.15
EBIL Bit 0,12 0,14 0.13
WBOL Cono 0,22 0,28 0,24
WBCL Conc 0,26 0,29 0,27
. WBIL Cone 0.2¢ 0,32 0,31
73073 M 58 from 2.89 to 3.09 (Hemmeter Rd, a0 47 EBOL Cene 0.18 0.22 0,20
3.08), Saginaw Townghlp EBIL Cone 0,10 0,18 0,14
WBOL Cone 0,15 0.22 0,18
o WBCL Conc 0,20 0,21 0,20
= WBIL Bit 0.23 0.26 0,24
9 73073 M 58 from 3,35 to 3.55 (N Center Rd, 55 as EBOL Dark Bit 0,20 0.25 0.22
P_f 3,55), Saginaw Township EBOL Conc 0,19 0,22 0,20
T3] EBIL Dark Bit 0.19 0.27 0,24
5 EBIL Cone 0.15 0.19 0,17
WEBOL Cone 0,10 0,18 .0.15
WBOL Dark Bit 0.15 0,22 0,19
WBCL Cone .21 0.26 0,24
WBCL Dark Bit 0,26 0,34 0,31
WBIL Dark Bit 0,19 0.20 0,20
WBIL Light Bit 0.27 0,32 0,30
73073 M 58 from 4,13 te 4,32 Weinecke Rd, 36 33 EBOL Cone 0,21 90.25 0.23
4.30), Saginaw Township EBII Conge 0.21 0.25 0,23
WBOL Cone 0,22 0,32 9,27
WBCi, Conc 0.20 0.28 0,24
\ WBIL Conc 0,38 0.45 0.41
/ Berrien County
11031 Southbound M 139 (Fair Ave} from 64.61 35 37 SBOL Cone 0.25 0,27 0,26
to 64.78 {Britain Ave, 64.75), Benton SBCL Cone 0,25 0.27 0.246
Townghip SBIL Cone 0,31 0,35 0.33
SBOL Bit ¢.,19 o0.25 0,22
o~ SHCL Bit 0.18 0.19 0.1a
= SBIL Bit 0,20 0.25 0,22
(@] St. Jogeph Count
E TE022 US 12 from 12,07 to 12,27 {west Jot M 66, 31 45 usizg
A Centerville Rd, 12.13), City of Sturgis £BOL Bit 0.21 0.33 0.32
a EBIL Bit 0.32 0.37 0.35
WBOL Bit 0,31 0.3 0.34
WEIL Bit 0,37 0.4% 0.39
M 66
NBOL Bit 0.28 0.35 0,31
\ NBIL Bit 0,290 0.33 0.3l
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TABLE 30 (Cont.)

HIGH-ACCIDENT LOCATION SUMMARY

1974 Accidonts Coefficient
Control Loeati 4 Ml et Lane Burface of waf
Section cation an eage Total e Teated Type -
: " | Surface Lowi nghi Avg
Ingham County
33032 BL 96 {Codar) from 4.02 to 4. 21 (Cavanaugh, 35 40 NBOL Bit 0,28 0.33 0,31
. 4.16}, City of Lansing NBIL Bit 6,32 0,37 0.34
SBOL Big 0,27 0,31 0,29
SBIL Bit 0,32 0,35 0,34
23032 B1. 96 {Cedar) from 5, 80 to 6. 00 (Baker St, 31 35 NBOL Bit 0,35 0,37 0,38
6,98, City of Lansing NBIL Bit 0.35 0,40 0.38
SBOL Bit 0.35 0.39 0.37
SBIL Bii 0,37 0.41 0,39
33034 BL 96 (Larch 8t) from 0,00 te 0,20 (Sagi- 44 36 NBOL Bi{ 0.39 0,3% 0.39
naw St, 0.00), City of Lansing o NBCL Bit 0.35 0.39 0.38
. NBIL Bit 0.35 0.37 0.38
33042 M 43 (Grand River Ave) from 81. 54_ 1o 82.04 GB 43 WBOL Bit 0.32 0,37 0.35
{Clippert, 81.86), City of Langing WB#3 Bit 0.33 0.35 90.34
' WBi2 Bii 0,28 0,38 0,32
WERIL Bit 0.22 0,35 0.33
33061 M 43 {Saginaw 5t} from 2.17 to 2,36 (Pine, 50 42 EBOL Bit 0,40 0.41 0.40
2.19), City of Lansing ’ EB#3 Bit 0,35 0.39 0.38
EB#2 Bit 0.38 0.40 0.39
EBIL Bit 0,37 0.39 0,38
33061 M 43 (Oakland} from 81,82 to 81.5% (Logan, 30 40 WBOL -Cene 0,33 0,38 0.38
B1.82}, City of Lansing WBCL Conn 0,29 0.31 0.30
] WBIIL Cone 0,32 0.32 0,32
33171 US 127 Service Dr (Howard St) from 61.26 to 69 ag SBOL Cone 0,22 0.26 0.23
6l.44 {Grand River Ave, 61,44), City of SBCL Cone 0,18 0.23 0.21
8] Lansing SBIL Cone 0.14 0,20 0,17
B Jackson County
P_: 18082 BL 94 fron: 2,24 to 2,43 (Brown St, 2. 3!5), 34 38 EBOL Bit 0,26 0,34 0,31
[a) City of Jacltaon . : EBIL Bit ¢,27 0,356 0,31
a WROL Bit 0,27 0.38 0,34
WRIL Bit 0,38 0.39 0,38
36083 BL 94 (Washington) from 0,94 to 1,14 61 41 BL 54
h d M 50 St, 1.1 Ci
((f;";;ni:z’; 50, Otsego 8, 1.14), City EBOL Conc 0,28 0,33 0,31
EBCL Cone 0.25 0,27 0,26
EBIL Cone 0.21 0,27 0,24
M50
YBOL Cone 0,27 0,33 ' 0,29
NBIL Cone 0,18 0,25 0,21
Washtenaw County
81081 M 17 {Hamilton) from 3.41 to 3,59 (Poarl 40 38 SBOL Bit 0.42 0,45 0,44
8t, 3.66), City of Ypsilanti SBCL . Bit 6.35 0,41 0,38
) SBIL Bit 0,38 0,42 0,40
81081 Weathound M 17 (Huron and Cross) from 36 36 WBOL Cone 0,41 0,47 0,44
80.26 to 80,46 (Emmaet St, 80,26 and WBCL Cone 0.38 0.41 0,39
Adamp St, 80.46), City of Ypsilanti WBIL Cone 0.40 0,41 0.41
Bl082 M 17 from 1.15 to 1.33 (Harris Rd, 42 43 EBOL Bit 0,28 0,33 0,51
1,17), Ypeilanti Township EBIL Bit 0,33 0,37 0,356
WBOL Big 0,32 0,45 0,38
WBIL Bit 0.38 0.41 0,39
81083 US 12 BR (Huron) from 0,22 to .39 34 41 NBOL Cone 0.31 0.37 0,34
(Harriet and Spring Sts, 0.37}, City of NBCL Cone 0.33 0.38 0,35
Ypasilanti NBIL Cane 0.38 0.40 0,39
SBOL Cone 0.33 0,41 0,37
SBCL Conc 0,32 0,34 0.33
SBIL Cone 0,38 0,46 0,41
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TABLE 30 (Cont. )

HIGH-ACCIDENT LOCATION SUMMARY

; Coefficient
control ‘ 18Y4 Accidenis Lane S rface ot ot
Section Location and Mileage Total % Wet Tested Type . .
Surface Low I I-hghl Avg
Magomb County
50011 M 53 from 1.73 to 1.93 (10 Mile Rd, 2.00), 3l 35 NBOT, Bit 0.31 0.33 0.32
City of Centerline NBCL Bit 0.29 0.32 0.31
NBIL Bit 0,34 0.37 0.35
SBOL Bit 0.31 0,35 0,33
SBCL Bit 0,31 0,35 0,33
SBIT, Bit 0.32 0.37 0.34
50011 M 53 from 1,85 to 2.15 {10 Mile Rd, 2.00}, 69 36 NBOL Bit 0.31 0,34 0.33
City of Centeriine NBCL Bit 0,29 0,31 0,30
NBIL Bit 0.33 0,38 0.36
SBOL Bit 0,31 0.35 0,33
SBCL Bit 0,32 0.33 0.32
SBIL Bit 0,31 0.33 0.32
50011 M 53 from 7.02 to 7.18 (15 Mile Rd, 7.10), 66 a5 NBOL Bit 0.41 0.44 0.42
Sterling Township NBCL Bit 0,33 0,35 0,34
NBIL Bit 0,35 0.39 0.37
SBOL Bit 0.38 0,50 0,42
SBCL | Bit 0,27 0,32 0,30
SBiL .Bit 0.39 0.41 0.40
EOOLL M 53 from 6,96 to 9.16 (17 Mile Rd, 9.26), 3l 45 NBOL Bit, 0,35 0.37 0.38
Sterling Townahip NBIL Bit 0,34 0,38 0,37
SBOL Bit 0.39 0.41 0,40
8BCL Bit 0,37 0,39 0,38
SBIL Bt 0.35 0.40 0,38
5 60051 M 3 from 8,56 to B.74 (Price, 8.61), Cltnton 37 48 NBOL Cone 0.29 0,20 0,20
e . Township NBIL Cone 0,27 0,31 0,20
o SPOL Conc  0.32 '0,35 0,33
(|f_) 8B#3 Cone 0,32 0,37 0,34
5 SD#2 Caono 0.37 0,39 0.38,
SBIL Cong 0.33 0.36 9.34
8 Onkland County
[
[} 8aozl BL 96 from 3,28 to 3,48 (9 Mile Rd, 3.58), 30 48 EROL Bit 0,33 0.37 0.38
= : City of Farmington . EBIL Bit 0,28 0,33 0,31
WBOL Bit 0.26 0.28 0.27
WBIL Bit 0,31 0,32 0.31
63041 M 59 from 20,50 to 20,70 (Willlamg and a3 42 EBOL Bit 0.42 0,42 0,42
Btate Sts, 20.69), City of Pontlac EBIL Bit 0,39 0,41 0,40
WBOL Bit 0.37 0.41 0.40
WBIL Bit 0,35 0,42 0,38
G3052 US 10 from 3,44 fe 3, 61 {Orchard Lake Rd a0 50 NBOL Cone 0,33 0.37 0,34
Intorchange, d.6L), City of Pontiac NBIL Cono 0,35 0.41 0,39
SBOL Cono 0,38 0.40 0.3
SBIL Cone 0,41 0,48 0,43
63053 U3 10 from 2,66 to 2, 86 (Walton Blvd, 48 a8 NBOL Bit 0,31 0,35 0,38
2.77), Independence Township NBIL Bit 0,33 0.39 0.36
SBOL Bit . 0,34 0.37 0,36
SBIL Bit 0,3% 0,48 0,42
63063 US 10 from 5.46 to 5,66 {Silver Lake R4, 33 39 NBOL Bit 0,356 0,38 0.37
5.64), Independence Township NBIL Bit 0.40 0,42 0.4%
SBOL Bit 0,34 0,35 0.35
SBIL Bit 0.32 0,37 0.35
63091 BL 75 from 0,85 to 1.05 (Ivy 5t, 1,03}, 32 41 NBOL Bit 0,856 0,38 90,37
City of Pontiac NBIL Bit 0.35 0,39
SBOL Dit 0,26 0,32
SBIL Bit 0,32 0.33
630932 BL 75 from 3,12 to 3,31 (Walton Blvd, 3.30), 30 50 NBOL Dit 0,40 0,41
Ciiy of Pontinc and Pontiac Township ’ NBIL Bit 0,44 0,48
SBOL Bit 0,34 0.40
SBIL Dil 0.44 0.48
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TABLE 30 (Cont.)
HIGH-ACCIDENT LOCATION SUMMARY

3
1974 Accidents Coefficient
i } Controt Location and Mileage % Wet fane Surface of waf
' | Section Total Tested Type .
Burface Lowl ngh] Avg i
: Oskiand County (Cont. ) !
E 631331 M 150 from 0,00 o 0,20 (I 75 Interchange, a5 . a7 - NBOCL Cone 0.20° 0,23 0.22
0.00), City of Tray NBIL Cone 0.20 0,22 0,21
: SBOL Cone 0.22 0,26 0.23
SBIL Caone 0,20 0.26 0,24
; 5t, Clalr County
77091 US 25 BR from 0,17 to 0,37 (L0th - Scott 48 42 NBOL Bit 0.34 0,34 0.34
TR Ave, 0.35), Clty of Port Huron NBIL Bit 0.26 0.33 0.29
SBOL Bit 0.28 0,83 0,31
) 8BIL Bit 0.34 0.38 0.38
7 Wayna County
82052 U8 24 from 6.00 te 6,20 (Coddard Rd, 82 a7 NBOL Bit 0,41 0.46 0.43
’ - 8.12), City of Taylor NBCL Bit 0.45 0.47 0.48
NBIL Bit 0,40 0,48 0,42
SBOL Cone 0,44 0,47 0,45
SBCL Cone 0.46 0,48 0,47
SBIL Cone 0,30 0,44 0.41
= 82052 US 24 from 7,31 to 7.51 (Haskell Ava, 7.8T), 382 41 NBOL Bit 0,39 0,42 0,41
F City of Taylor NBCL Bit 0,44 0.45 0.44
G NBIL Bit 0.39 0,41 0,40
- SBOL Cone 0,40 0,44 0.42
U SBCL Cong 0,44 0,46 0.44
¥ . SBIL Cong 0,40 0,45 0,43
= 82055 U8 24 from 8. 62 to 6,81 (Davison Rd, 5.81), - 41 a7 NBOL Cone 0.34 0.3¢ 0,34
N Radford Township NB#3 Cono 0,34 0,88 0,36
[} . - NB#2 Cono 0,29 0,34 0,32
O NBIL Cone 0,37 0.42 0,89
E SBOL Cone 0.92 0,40 0.35
L SB#3 Cone 0,85 0.39 0,38
= SB#g Conc 0.32 0.34 0,33
SBIL Cone 0.39 0,39 0,39
82061 US 12 from 8,40 to 8,54 (Washington St, 30 43 EBOL Cone 0.33 0.34 0.33
8.53), City of Wayne EB#3 Conc 0.34 0,35 0,35
L B#2 Cone 0,28 0,31 0,30
EBIL Cone 0.38 0,38 0,38
WEOL Bit 0.40 0,42 0.41
WBCL Bit 0.37 0,42 0,40
g WEIL Bit 0,37 0.41 0,39
i 82081 M 153 from 13,78 to 14,00 {Vernon St, 32 41 EBOL Bit 0,45 0.47 0.47
o 13, 83), Cities of Dearborn and Dearborn EBCL Bit 0,42 0.44 0,43
Hoighis EBIL Bit 0.45 .50 . 0.47
: “WBOL Bit 0.46 0,50 0,48
o WBCL Bit 0,46 0,47 0,48
WBIL Bit 0.47 0.50 0,48
82192 M 39 from 0.00 to 0.20 (I75 ramp, 0.16), 37 a8 NBOL Conc 0.29 0,32 9,31
City of Lincoln Park NBCL Conc 0.27v 0,28 0,28
! NBIL Conc . 0.26° 0.35 0,32
' SBOL Bit 0,34 0.39 0,37
: : SB#3 Bit 0.39 0.44 0.42
SBig Bit 0.37 0,39 0.38
SBIL Bit 0,40 0.42 0,41
\. J




SECTION VI

SPECIAL REQUEST TESTS
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Special Request Tests

During the course of the year, requests for skid tests are received
from field personnel or through the Design, Maintenance, Traffic and
Safety, or Testing and Research Divisions. These requests receive pri-
ority considerations during scheduling of skid tests. Friction dataare for-
warded to the person or agency initiating the request as soon as possible
after completion of field measurements.
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OFFICE MEMORANDUM

July 29, 1975

T0: K. A. Allemeier
Engineer of Testing & Research

FROM: L. T. Oehler

SUBJECT: Skid Resistance Measurements ~ 3 Intersections in Monroe County
Research Project 54 G-74, 75 SR-1

In accord with your June 7, 1974 request, skid tests have been conducted at all
three Monroe County locations. Tests were conducted July 2, 1975 on the subject
open graded friction courses. Coefficients ranged from 0.48 to 0.58 and averaged
0.54: Individual locations and respective wsf values are shown below.

Location Lene Coefficient of wsf

Low High Avg.
US=24 from Plumb Creek S. to and NB 0.52 0.55 0.53
including the Dunbar Rd, inter- SB 0.54 ~ 0.56 0.55 g
section -~ SBLT 0.52 0.55 0.54 o
M~ 125 at Dunbir Road NBOL 0.54 0.55 0.55 |
NBRT 0.54 0.57 0.56 -
SBLT 0,53 0,55 0.54
sB 0.53 0,55 0.54
SBRT 0.53 0.55 0.54
M-125 N. of Plumb Creek NBOL 0.54 0,58 0.56
NBIL 0,53 . 0.55 0.54
SBOL 0.48 0.51 0.49
SBIL 0.53  0.55 0

TESTING AND RESEARCH DIVISION

oo, T O
LTO:PMSzcge Engineer of Research |
Research Laboratory Section

cc: M. N, Ciyde
' M., Rothstein
P, J. Serafin
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j - OFFICE MEMORANDUM

June 5, 1975

“/
poR T

1
0 rhang

- T0: - Donald E. Orne -
f Engineer of Traffic and Safety

FROM: L. T. Oehler

SUBJECT: Skid Tests at Intersection of US 31 BR (Seaway Dr) and M 120, City of Muske~
o gon. Research Project 54 G-74, 75 SR-2.

In accord with your February 5, 1975 request, skid tests have been conducted at the
" subject location. All requested locations werce tested except location 6, where the
designated area was too short to test without overlapping locations 5 and 7. May 29,
: 1975 skid tests yielded coefficients ranging from 0.30 to 0.56 and averaging 0,41. A
E breakdown of friction levels are shown below and related to the attached sketch.

40 mph Coefficient of Wsf
Location No. Lane .
Low High Avg,
. EBOL 0.45 0,48 0,47
EBIL 0.54 ' 0.56 0,55
0 EBOL 0.32 0.34 0.33
EBIL 0.30 0,31 0. 30
. EBOL 0, 37 0.38 0, 88
‘ EBIL 0.34 ~0.37 0,85
EBOL 0.43 0.48 0.45
. EBIL 0.42 0,47 ‘ 0,44
SBOL 0.41 0,42 0,41
SBIL 0,47 0.50 : 0,49
B 5 WBOL 0.39 0.41 0.40
1 WBIL 0.36 0.38 0. 37
6 © Not Tested
. WBOL 0,42 0.44 0.43
WBIL 0,43 0.44 0.43
8 WB 0,34 0. 37 0.36
TESTING AND RESEARCH DIVISION
Ly it
&L,-;'Engi.neer of Résearch
LTOQ:PMS :bf
‘ Attachment
5 cc: K. A. Allemeier - - 101 -

M. L. Jones
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OFFICE MEMORANDUM

» “
40 TaAnapoRIA S

July 29, 1975

- TO: D. E.Orne
Engineer of Traffic & Safety

FROM: L. T« Oehler

SUBJECT: Skid Testing for Cities and Counties
Research Project 54 G~-74, 75 SR-3

In accord with your March 3, 1975 request, skid tests have been conducted at

the 31 locations specified. A wide range of friction levels were encountered . E
The lowest being a 0.13 value on the Wooden Pealer Street Bridge Deck in s
Three Rivers and the highest, 0.67, recorded at two locations in Kalamazoo |
County. A complete listing of skid test results is attached for your review. '

TESTING AND RESEARCH DIVISION

/ (,_‘_ j L—\J kf;(_?‘
Engineer of Research
Research Laboratory Section

LTO:PMS:cge
Attachment

ce: K. A, Allemejer
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Location Surface Direction Coefficient of wsf

Type and Lane Low High Avg.
District #1
Lincoln Ave. at College Ave., Bit ~ Lincoln Ave. .
City of Marquette NB 0.45 0.50 0.48
. ‘ SB 0.47 0.50 0.48
College Ave.
WBOL 0.58 0.59 0.58
WBIL 0.52 0.56 0.54
Seventh Street at Mognetic Bit - Magnetic St.
Street, City of Marquette : EB 0.50 0.52 0.51
WB 0.50 0.52 0.5
Seventh St.
NB 0.41 0.50 0.46
S8 0.46 0.50 0.48
Presque Isie Ave. ot Fair Ave., Bit Presque Isle Ave,
City of Marquette ' NBOL 0.52 0.57 0.55
NBIL 0.51 0.55 0.53
SBOL 0.51 0.52 0.51
SBIL 0.44 0.48 0.46
Fair Ave.
WB 0.44 0.47 0.46 .
Third. St. ot Baraga Ave., Bit Baraga Ave.
City of Marquette EB 0.44 0.50 0.47
WB 0.51 0.52 0.52
Third St.
SBOL 0.44 0.44 0.44
SBIL ' 0.48 0.51 0.50
Presque Isle Ave. at Wright Bit Presque Isle Ave. ‘
St., City of Marquette NB 0.46 0.48 0.47 ]
5B 0.49 0.53 0.51 ) oa L
Wright St.
EBOL 0.44 0.49 0.47 Vi
EBIL 0.47 0.50 0.49
District 76 ,
Washburn Rd. at Dodge Rd., Bit Dodge Road _
Lapeer County EB ‘ 0.48 0.52 0.51
Washburn Road

SB 0.46 0.48 0.47
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Location Surface Direction Coefficient of wsf
Type and Lane Low High Avg.
District #7
Michigan Ave. at Carlyle- Brick Michigan Ave.

State St., City of Battle EB 0.25 0.30 .28
Creek WwB 0.30 0.33 0.31
Bit State St.

SBOL 0.30 0.32 0.31
SB1L 0.26 0.30 0.28
Michigan Ave. of Kendall St.,  Bit Michigan Ave.,
City of Battle Creek EBOL 0.27 0.30 0.28
EBIL 0.27 0.31 0.29
WBOL 0.33 0.37 0.35
WBIL 0.27 0.31 0.29
Kendall St. '
NBOL 0.28 0.29 0.28
NBIL 0.28 0.30 29
SBOL - 0.50 0.53 0.51
SBIL 0.30 0.34 0.33
Michigan Ave. at Cass St., Bit Cass St.
City of Battle Creek NB 0.34 0.38 0.35
SB 0.27 0.33 . 0.30
Michigan Ave.
EB 0.27 0.27 0.27
WwB 0.26 0.28 0.27
Michigan Ave. at Washington  Bit Michigan Ave.
Ave., City'of Battle Creek EB 0.27 0.30 0.28
h wB 0.27 0.32 0.30
Washington Ave.
NBOL 0.27 0.29 0.28
NBIL 0.28  0.30 0.29
SBRT 0.37 0.44 - 0.40
SB 0.28° 0.31 0.29
- Washington Ave, at Champion  Bjt Washington Ave.
St., City of Battle Creek NBOL 0.34 0.36 0.35
NBIL 0.28 0.33 0.30
SBOL 0.26 0.28 0.27
SBIL 0.28 0.30 0.29
Champion S5t. #
EB 0.38 0.42 0.40
WwB 0.37 0.42 0.40




Location Surface Direction Coefficien t of wsf
Type and Lane Low High Avg.
North Ave. af Emmett St., Bt North St.
City of Battle Creek NBOL 0.34 1 0.37 0.35
. NBIL 0.34 0.39 0.37
SBOL 0.36 0.41 0.39
SBIL 0.36 0.41 0.38
Emmett St.
EBOL 0.37 0.43 0.41
EBIL 0.41 0,42 0.41
WBOL 0.34 0.39 0.37
WBIL 0.31 0.36 0.34
CIliff St. ot Main St., Brick Main St.
City of Battle Creek SEB 0.30 0.35 0,33
NwB 0.34 0.37 0.35
Bit Cliff St.
wB 0.27 0.30 0.28
Westnedge Ave. at Milham Bit | Westnedge Ave.
Rd., City of Portage NBOL 0.37 0.41 0.39
' NBIL 0.39 0.44 0.41
SBOL 0.46 0.56 0.49
SBIL 0.42 0.44 0.43
Mi!hdm Rdo
EBOL 0.43 0.44 0.43
EBIL 0.43 0.47 0.45
WBOL 0.4] 0.47 0.45
WBIL 0.44 0.48 0.45
Westnedge Ave. at ldaho St.,  Bit Westnedge Ave..
City of Portage NBOL 0.33 0.37 0.36
NBIL 0.40 0.43 0.42
SBOL 0.43 0.45 0.44
SBIL 0.44 0.48 0.46
idaho St.
. EB 0.51 0.57 0.53
New Bit Pod - EB 0.66 0.67 0.66
Westnedge Ave. af Amos St.,  Bit Westnedge Ave. :
City of Portage NBOL 0.33 0.36 0.35
NBIL 0.34 0.38 0.36
. SBOL 0.33  0.38 0.36
SBIL 0.34 0.37 0.36
Amos St.
WB 0.51 0.54 0.53
Pealer St. Bridge, City of Wood Pealer St.
Three Rivers EB 0.13 17 0.15
wWB 15 0.17 0,16




Location Surface Direction Coefficient of wsf
Type and Lane Low High Avg.
Columbia Ave. at Riverside Bit Columbia Ave. o
Drive, Calhoun County EBOL 0.37 0.41 0.39
EBIL 0.39 0.42. 0.41
“WBOL 0.37 0.40 - 0.39
WBIL 0.30 0.32 0.31
‘Riverside Drive
NB 0.41 0.42 0.41
SB 0.39 0.41 0.40
Mosel Ave . at the Penn Central  Bit . Mosel Ave, '
RR Crossing, Kalamazoo County = EBOL 0.44 0.48  0.46
- EBIL 0.47 0.51 0.49
WBOL 0.53 0.54 0.54
WBIL 0.50 0.54 0.52
Portage Rd. at Milham Rd., Bit Portage Rd. .
Kalamazoo County NBOL 0.6]1 0.64 0.62
NBIL ' 0.62 0.65 0.64
NBLT 0.61 0.66 0.63
SBOL 0.53 0.55 0.54
SBIL 0.55  0.59 0.58
SBLT 0.60 0.65 0.62
Milham Rd.
EB 0.5  0.55 0.53
WB 0.50 0.54 0.52
East Main St. ot Nazareth Rd., Bit East Main St.
Kalamazoo County EBOL 0.44 0.49 0.46
EBIL ' 0.43 0.44 0.44
WB 0.49 0.54 0.52
Nazareth Rd-
NB 0.60 0.66 0.63
SB . 0.51 “0.55 0.52
Douglas Ave . at Mosel Ave. _ Douglas Ave.
and Barney Rd., Kalamazoo Bit NBOL 0.33 0.34 0.34
County New Bit Pad NBIL 0.48 0.48 0.48
: Bit ' NBIL 0.34 0.32 0.37
SB 0.35 0.38 0.37
: Barnex Rd.
EB 0.49 0.52 0.50
Mosel Ave.
WBRT 0.61 0.67 0.64
WB 0.48 0.53 0.51
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Location Surface Direction Coefficient of wsf_
Type and Lane Low High Avg.
Douglas Ave. at Edison St., Bit Douglas Ave .
Kalamazoo County NB - - 0.41 0.45 0.42
SB 0.44 0.47 0.46
Edison St.
EBT  0.47 0.51 0.49
WB 0.43 0.46 0.44
District #8
Broad St. at Maumee St., Bit Broad St.
City of Adrian NBOL 0.41 0.44 0.42
NBCL 0.46 0.47 0.47
NBIL 0.45 0.50 0.47
Maumee St.
wB 0.30 0.34 0,31
Beecher St. at Division St., Bit Division St. _
City of Adrian NB 0.41 0.45 0.42
: SB 0.35 0.40 0.38
. Beecher St.
EB 0.37 0.41 0.39
WB 0.39 0.39 0.39
Church St. at Tecumseh St., Bit Tecumseh St. .
City of Adrian NB 0.33 0.37 0.35
: SB 0.39 0.42 0.40
Church St.
EB 0.42 0.45 0.43
WB 0.40 0.41 0.41
Ford Blvd. at Forest Ave., Forest Ave . B
Washtenaw County Bit EB 0.46 0.47 0.46
' Conc WEB _ 0.38 0.42 0.40
: Ford Blvd,
Bit NBOL 0.36 0.41 0.39
Conc NBLT 0.34 0.39 0.37
Bit SBOL 0.4] 0.44 0.42
Conc SBLT 0.35 0.38 0.37
Metro District
Cass Ave. at North and Conc Cass Ave,
South Aves., City of EB 0.34 0.35 0.34
Mt. Clemens EBLT 0.36 0.39 0.38
WB 0.32 0.36 0.34
WBLT 0.37 0.46 0.39
South Ave.
Bit NB 0.46 0.48 0.47
- _ North Ave.
108 SB 0.41 0.42 0.41




-6 -
Location Surface Direction Coefficient of wsf
Type and Lane Low High Avg.
24th St. ot Dove St., Bit 24th St.
St. Clair County NB 0.24 0.26 0.25
SB - 0.24 0.27 0.25
Conc Dove St.
EB 0.33 0.36 0.34
WBOL 0.45 0.50 0.47
WBIL 0.33 0.36 0.35
Wadhams Rd. at Griswoid Rd.,  Bit Wadhams Rd .
St. Clair County NB .17 0.20 0.19
SB : 0.20 0.20 0.20
Griswold Rd.
EB 0.20 0.26 0.22
WwB 0,27 0.28 0.28
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GFFICE MEMORANDUM

May 23, 1975
TO: K. A, Allemeier
Engineer of Testing & Research

FROM: Le To Oehler

SUBJECT: Skid Tests on Tittabawassee Road in Saginaw County

Research Project 54 G~74, 75 SR-4

In response to a March 13, 1975 letter from A. P, Chritz to P. J. Serafin, a 3-mile
section of limestone aggregate seal coat, located on Tittabawassee Road, has been

skid tested. Subject roadway was grooved by Pavement Specialists, Inc. in late
November 1974. Longitudinal grooves 1/8 in. wide and 3/8 in. deep were cut in

2 ft wide wheel tracks from W. of Lawndale Road Wy to W of Hackett Road. Skid
tests were conducted May 22, 1975 and a wide range of coefficients were encountered .
Twenty~seven tests on the longitudinal grooving yielded wsf values ranging from 0. 16
to 0.53 and averaging 0.33, Twenty-one tests were dlso conducted immediately ad-
jacent to the grooved wheel iracks and wsf values from these ranged from 0,17 to

0.45 and averaged (.31,

TESTING AND RESEARCH DIiVISION

A 7 Ol

Eng ineer of Research

LTO:PMS:cge

cc:  P.J. Searafin

A, P, Chriiz
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OFFICE MEMORANDUM

DATE: October 31, 1975

TO.' Kn AQ Aliemeier
Engineer of Testing & Research

FROM: L, T. Oehler

SUBJECT: Additional Skid Tests on Tittabqwasﬁee Road in Saginaw County
Research Project 54 G-74, 75 SR-4q

Longitudinal grooves were cut into a section of Tittabawassee Road late in November,
1974. Grooves were 1/8~inch wide, 3/8-inch deep and alligned with the wheel
tracks in 2 ft wide sfripso The bituminous surface in which they cut is located from
W. of Lawndale to W. of Hackett Road »

Initial skid tests were conducted May 22, 1975 and reported to you in my May 23,

1975 letter {75 SR-4)o Wsf values, qt this time, ranged from 0416 to 0.53 and averaged
0,33 in the grooved wheeltracks. Tests conducted out of the wheel tracks on the non-
grooved bifuminous ranged from 0,17 to 0.45 and averaged 0.31.

Because of our interest in the performance of grooved bituminous pavements, additional
skid tests were made October 22, 1975. The grooved wheel tracks, after being sub-
jected fo five more months of fraffic exhibited a significantly reduced friction level;
wsf values ranged from 0,12 o 0,26 and averaged 0.17. The adjacent non-grooved
area had coefficients ranging from 0.07 to 0. 19 and averaging 0.12; also drastically
reduced. :

Field personnel indicated a noteable change in the surface had taken place during this

five month period; although groove marks are clearly visable, the grooves have either
been worn off by traffic or have closed up.

TESTING AND RESEARCH DIVISION

L vy 7 O«ﬂ(./

Engineer “of Research

Research Laboratory Section
LTO:PMS:cgc

cc: D.E. Ome
P, J. Serafin .
A, P, Chritz
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OFFICE

IEMORANDUM

April 11, 1975

TO: Max N. Clyde
Asgistant Deputy Director

FROM: Fred Copple

SUBJECT: 1-96 Service Roads, Livonia and Redford Townships, 75 SR-5

In response to your request of April 10, pavement skid tests have been made
at random locations throughout the entire length of the I-96 Service Roads
(Schoolcraft Road) between Telegraph and Newburgh Roads. Testing was per-
formed April 10, 1975 at an air temperature of 45 T and the results are tabu-
lated belows; '

40 mph Coefficient of Wsf

Test Surface No. of

Lane Type Tesgts Low High Avg,
WBQCL Conerete 11 0.24 0.34 0.29
WBIL Concrete ' 8 0.27 (.38 0.33
EBOL Concrete 11 0.18 0.40 0.31
EBIL, Conerete 9 0,25 0.35 0.29
WBOI., Bituminous 1 e e e 0.40
WEBIL Bituminous 1 s - 0,44

Observations of the teSt crew include the following:

1. Concrete finish texture, both longitudinal burlap drag and transverse
broom, has been worn off in wheelpaths. At many locations it was dif-
ficult to determine what type finishing was applied even towards edges
of the pavement which had not been subjected to wear.

2. Numerous locations appeared pock marked from rain which had fallen
on the concrete when it was in a plastic state.

3. Dirt accumulated at curb is evident over the e.ntire length of the roads.
Although the pavement at present is relatively clean, this dirt, when it
was on the pavement, probably accelerated removal of initial texturing.

4. Areas of greater friction demand (stopping, turning, acceleration, etc.)
were noticeably discolored and darker in appearance, This darker shade
continues somewhat in the heavier travelled wheelpaths. Causes of this
discoloration were not determined,
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M.

8o

N. Clyde ‘ -2 - April 11, 1975

A general polished condition was evident throughout. No macro or micro
texture remains on the travelled roadway.

All areas of excavation parallel to service roads seem adequately pro-
tected with guardrall.

Traffic appears to travel at, or about 5 mph above the posted 35 mph
limit. Some open areas towards the west end on the westhound roadway,
could encourage drivers to travel at higher speeds. . This might result
in a problem at the curve transition into existing Schooleraft Road.

Business entrances (drives, etc.) were more numerous on E.B. roadway.

There are a fow areas of pronounced alignment change and numerous
stoplights where demand for friction might be relatively high.

TESTING ANﬁ)RESEAR CH DIVISION

Fat Gl

Fred Copple - Group S(upervisor
Pavement Performance Group
Research Laboratory Section

F C:bf

ceCi

K. A. Allemeijer

L. T. Ochler
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OFFICE MEMORANDUM

Moy 1, 1975

TO: K. A, Allemeier
Engineer of Testing & Research _ |

FROM: F. Copple

SUBJECT: 1~96 Service Roads, Livonia and Redford Townships
Research Project 75 T1-277, 75 SR-5q

Skid resistance measurements made on 1-96 service roads (Schoolcraft) were des~
cribed in my letter to Max N. Clyde, with a copy fo you, which was dated
April 11. Subsequently, you asked for informgtion regarding sources of aggregate
used in the pavement.

In response to your request, attached are, (1) a diagram which delineates construction
project limifs along the roads, (2} a brief description of the construction characteristics
of each project, including sources of aggregates and, (3) two photographs of the pave-
ment. According fo George Gallup, earlier ests made by the Department indicate

the fine aggregate to be about 30 percent carbonate. That proportion of carbonate
should not be the major cause of the low skid resistance values which were observed.

The aftached photographs illusirate the most likely cause of the problem. As shown
in the upper photo, pavement texture as applied by transverse brushing remains be-
tween wheel tracks; texture in the wheel tracks is gone. Texture was applied lightly
where brushes were used and even more lightly in other areas of the road where burlap
drag finishing was used. Compounding the problem was the high quantity of soil in
the gutters along the project which was used as an effective dbrasive by the heavy

- volume of traffic. Undoubtedly, tire studs also contributed fo wear.

In summary, the evidence indicates that an initidl light texture combined with abra-
sion is the source of the skid resistance problem on Schoolcraft. Premature wear of
the type observed should be much less likely on pavements constructed under the
Department's current specifications which require fexturing by steel tines.

TESTING AND RESEARCH DIVISION

LTy
- L
F. Copple - Grofip’Supervisor

Pavement Performance Group
Physical Research Unit

FCicge
cc: L. T. Qehler
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Control Section 82122
I 96 Service Roads
Concrete Construction Data

Project Paving Construction AggregateASource (2)

dob No. (1) Length (Mi, ) Contractor _ Year Fine Coarse

01231A 2.8 Thompson-McCully 1971 & 72 63~-7 E. C. Levy, Dix
L _ . 63-55

012364 1.582 Holloway Const. Co. 1972 83-7 63-7

63-55 E. C. Levy, Dix

012384 1,297 Eisenhour Congt, Co. ~ 1972 63-55 E. C. Levy Dix
01241A 0, 892 Midwest Bridge Co. 1971 63-55 E. C. Levy, Dix
01244A 0.753 Midwest Bridge Co. | 1971 63-7 E. C. Levy, Dix

63-55
01247A | 0. 301 N. A, N. A. N. A, N. A. -

1. See attached drawing for location,

2. Gravel Pit Identification:
63-7, Walker Sand & Gravel Co,
63-55, Lyon Sand & Gravel Co,
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OFFICE MEMORANDUM

August 4, 1975

TO.’ Dn Eo Orne 7
Engineer of Traffic & Safety

FROM' La Tcoeh|6r

SUBJECT: Special Skid Test Request at Various Statewide Locations
Research Project 54 G-_~_74, 75 SR-6

In accord with your April 14, 1975 request, skid tests have been conducted at
the 15 locations specified. Friction levels ranged from 0,20 to 0.64. Nineteen
percent of the 108 lanes tested yielded average wsf values below 0.30; nineteen
percent ranged from 0,30 to 0,35; thirteen percent ranged from 0.36 to 0.39;

the remaining 49 percent of the lanes tested 0.40 or above. A complete summary
of skid tests are attached for your review.

TESTING AND RESEARCH DIVISION

B

Engineer of Resedich
Research quoratory Section

LTO:PMS:cge
Attachment

cc: E. L, Martin
M. L. Jones
D. VanHine
E. H. Miller
J. P. Neve, Jr.
P. J. RHEy
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Location Surface Direction Coefficient of Wsf -
Type and Lane Low High Avg.
District #1 '
US-4T1 (10th Ave.) at US-41 Bit EBOL 0.31 0.34 0.33
(10th St.) EBIL 0.28 0.30 0,29
US-41 (10th St.), N. of 10th Conc SBOL 0.21 0.22 0.21
Ave. SBIL 0.24 0.24 0.24
"US-41, N. of 1%h Ave. Conc NBOL 0.24 0.27 0.26
NBIL 0.24 0.26 0.25
SBOL 0.24 0.26 0.25
SBIL 0.27 0.27 0.27
US-41, S, of 23rd Ave. . Conc NBOL 0.24 0.26 0.25
NBIL 0.25 0.28 0.27
SBOL 0.24 0.26 0.25
SBIL 0.26 0.27 0.27
US-41, S, of 26th Ave. Conc NBOL 0.25 0.27 0.26
' NBIL 0.27 0,28 0.27
SBOL 0.24 0.28 0.26
SBIL 0.27 0.29 0.28
District #5
M-66 ot Steele St., City M-66 _
of lonia Conc NBOL 0.32 0.33 0.33
NBIL 0.33 0.34 0.33
SBOL 0.33 0.35 0.34
SBIL - 0.35 0.40 0.37
Steele St.
Bit WBOL 0.59 0,62 0.60
WBIL 0.46 0.50 0.48
District #6
- M-65 at US-23 US-23
Bit EB 0.41 0.44 0.43
WB 0.61 0.64 0.63
M-65
- Conc SB- 0.34 0.37 0.36
M-84 at Deltg - Three M-84
Mile Road Bit NB 0.37 0.41 0.39
SB 0.32 0.34 0.33
Delta Rd.
Bit " EB 0.20 0.20 0.20
Three Mile Rd.
Bit NB 0.20 . 0.23 0.22




Location _ Surface Direction Coefficient of Wsf
Type and Lane Low High Avg.
District #7
BL 94 from M.P. 6.40 to M.P. W. of Forest St.
8.3, Cities of Battle Creek and Conc EBOL 0.33 0.34 0.33
Springfield ' EBIL 0.34 0.39 0.36
Bit WBOL 0.52 0.53 0.52
WBIL 0.57 0.58 0.57
W, of Upton
Conc EBOL 0.34 0.34 0.34
' EBIL 0.32 0.34 0.33
Bit WBOL 0.47 0.51 0.49
WBIL 0.52 0.56 0.54
S W. of Kendall :
Bit - EBOL 0.41 0.47 0.45 :
' EBIL 0.45 0.49 0.47 :
WBOL 0.36 0.38 0.37 o
WBIL 0.44 0.50 0.47 i
W. of Washington
Bit EBOL 0.44 0.45 0.45
EBIL 0.40 0.46 0.43 '
WBOL 0.30 0.31 0.30
WBIL 0.43 0.44 0.43
. W. of Capitol .
Bit EBOL 0.29 0.32 0.30
EBIL 0.42 0.42 0.42
WBOL 0.44 0.47 0.45
WBIL 0.49  0.51 0.50
District #8 .
1-496 from E. of NB US~127 Conc W. of River
Exit Romp E and S to S of the EBOL ' 0.43
GTWRR, Structure (X06 of 33045) _ EBIL 0.43
Conc On River Bridge (B02 of 33045)
' EBOL - 0.47
EBIL ' 0.57
- Conc E. of River Bridge (BO2 of 33045)
EBOL _ 0.40
EBIL 0.52
Conc On Bridge over Ramp to Trowbridge Road i
(505 of 33045) '
EBOL 0.41
EBIL 0.55
Conc At Ramp from Trowbridge Road
EBOL : 0.42
EBIL 0.54 -
Conc On Bridge over Trowbridge Road (X03 of 33045) .- .
EBOL 0.41
EBIL 0.42
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Location Surface Direction Coefficient of Wsf
Type - and Lane Low High Avg,
District 78
[-496 from E. ofNB US-127 Conc On Bridge over GTWRR
Exit Ramp E and S to S of the EBOL 0.40
GTWRR, Structure (X06 of 33045) EBIL 0.39
(Continued) Conc Between RR Overpass and Trowbridge Rd.
WBOL 0.44
WBIL 0.51
Conc NW of Overpass
WBOL 0.35
WBIL 0.42
Conc Adjacent to gore (US~127 - [-496 Separation)
WBOL 0.46
: ‘WBIL 0.39
Conc E, from SB US-127 Overpass
WBOL 0,39
WBIL 0.44
Conc On SB US-127 Overpass (X06 of 33045)
WBOL ' 0.42
WBIL 0.49
Conc Between SB US-127 and River Bridge
WBOL 0.40
WBIL 0.39
Conc On River Bridge (BO2 of 33045)
i WBOL 0.47
- WBIL 0.51
WBOL 0.36
WBIL - 0.41
US-127 N. of Jct. with WB 1-496
Conc NBOL 0.49
NBIL 0.54
SBOL 0.42
SBIL 0.54
Off Ramp from EB 1-496 to NB Immediately off 1-496
us-127 Conc EB 0.33 0.34 0.34
Between 1-496 and US-127
Conc EB 0.33 0.34 0.33
300 ft. Section of Ramp fo Flint
Conc EB - 0,27 0.27 0.27
300 ft Section of Ramp fo East Lansing
Conc EB 0.30 0.31 0.30
WB Trowbridge to SB US-127 Immediately off Trowbridge Rocd
Ramp Conc WB 0.36 0.40 0.37
Beyond Station 9400
Conc WB 0.32 0.33 . 0.33
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Location Surface Direction Coefficient of Wsf
Type and Lane Low High Avg.

District 78

BL 94 -~ M-17 (Washtenaw) Bit BL 94 ~ M~17 ' Sl
at Huren Parkwoy EBOL 0.55 0.58 0.56 N
EBIL 0.50 0.55 0.52
WBOL 0.51 0.52 0.51
WBIL 0.46" 0,49 0.
' Huron Parkway :
Bit NBIL 0.48 0.50 0.49
NBRT 0.50 0.54 0.52
SB 0.48 0.54 0.52
Metro District
BL 75 (Perry St.) approach to Bit NBOL 0.38 0.40 0.39
US-10 BR, BL 75, M-59 | ~ NBIL 0.39 0.42 0.40
(Pontiac Loop) Conc SBOL 0.31 0.35 0.33 |
SBIL 0.32 0.33 0.33
US~24 from N, Curbline of ~ Conc NBOL - 0.28 0.29 0.29
10 Mile Rd., N. to MP 2,44 NB#3 0.33 0.34 0.33
(excluding Spray Grip area) NB#2 0.35 0.37 0.36
NBIL 0.30 0.34 0.32
SBOL 0.24 0.28 0.27
SB#3 0.28 0.31 0.29
SB#2 0.33 0.3 0.34
SBIL 0.35 0.37 0.36
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MEMORANDU M

OFFICE

July 16, 1975

TO.' DB En Orne
Engineer of Traffic and Safety

FROM: Lo T. Oehler

SUBJECT: Skid Tests on M=66 and US-31 in Antrim and Charlevoix Counties
Research Project 54 G-74, 75 SR-7

In accord with your April 15, 1975 request, skid tests were conducted July 7,
19754 ‘ ' '

Wsf values on o 1500~ft patch, located on M-&6 at Penny Bridge Road {milepost
7,18}, ranged from 0.53 to 0.59 and averaged 0,56, '

U3-31 approaches fo the lift bridge in Charlevoix, however, yielded coefficients
considerably lower. Values ranged from 0,27 to .38 and averaged 0.32,

Below test results at both locations are shown for your review.

Coefficient of wsf

Location ' Lane ~ Low High Avg,
M-66 at Penny Bridge Road NB 0.53 0,56 0.54
S8 0.5 _ 0.59 0,57

US-31 at Approaches to Lift Bridge NBOL 0.30 0.31 0,30
i Charlevoix o NBIL 0.32 0.38 0.36

' - SBOL 0.27 0.31 0,29
SBIL 0.33 o 0.34

TESTING AND RESEARCH DIVISION

Engineer of Research

Research quorq’rory Section
LTC:PAS icge

ce: K. A, Allemeier
B. A. Conradson
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OFFICE MEMORANDUM

May 23, 1975

TO: Do Eo Orne
Engineer of Troffic & Safety

FROM: L. T. Oehler

SUBJECT: Skid Tests on Ballenger Highway in Genesee,Couni’y
Research Project 54 G-74, 75 SR-8 o

In accord with your May 1, 1975 request, skid tests have been conducted on
Ballenger Highway from 1600 ft south of Miller Road, S¥y approximately 0,53
mile. Friction level measurements conducted May 22, 1975 yielded 40 mph
wsf values ranging from 0,26 to 0.37 and averaging 0.31. Low, high and
average coefficients, respectively, for each lane were: '

NBOL 0,27 0.29 0.28
NBIL 0.32 0.36 0.34
SBOL 0.26 0.29 0.28
SBIL 0.33 0.37 0.35

TESTING AND RESEARCH DIVISION

T A T Ol
Engineerof Research
Research Laboratory Section

LT O:PMS:cgc | {"

cc: K. A, Allemeier
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SUBJECT:

D. E. Orne

OFFICE MEMORANDU M

July 31, 1975

Engineer of Traffic a:nd Safety

FROM: L. T. Oehler

Skid Tests on M 46 from W of Miller Rd to E of the Tittabawassee River.

Research Project 54 G-74, 75 SR-9.

In acgord with your May 20, 1975 request, 2 representative number of skid tests
have been conducted on M 46 between mileposts 2,92 and 4.61. Three surface
types, concrete, bituminous, and latex conerete are involved in the subject area,

Wsf values, determined July 22, 1975 ranged from 0.22 to 0.41 and averaged 0.3L.

A breakdown of friction levels is shown below for your review.

M 46 Location

Surface | Coefficient of Wsf
Type | wWBOL | WBIL | EBIL | EBOL

E of Tittabawassee River
E Overflow (W of M 47)

On Tittabawassee River E
Overflow Bridge (B03 of 73062)

Between Tittabawassee River E
Overflow Bridge (B03 of 73062)
and Tittabawassee River (B02 of
73062)

On Tittabawassee River Bridge
(B02 of 73062)

W of Tittabawassee River
E of River St

W of Swanson St

W of Lutzke St

E of Miller Rd

Bit  0.34  0.35 0.40  0.37

Cone 0.29 0.36 0.29 0.31

Cong 0.24 0,29 0.26 0.22
%flf: 0,32  0.39 0.34 0,32
Cone 0.22 0.26 0.28 0,22

Bit 0.32 0,41  0.38  0.34
Cone 0.25 0.29 0.27 0.25
Cone 0.26  0.29 0.31  0.29
Cone 0.29 0.31 0.30 0.28

LTQ:;:PMS :bf

ce: K. A. Allemeier
D. Van Hine

TESTING AND RESEARCH DIVISION

: jax. !“‘Ls-.] ?‘1’. i- -p,-f:y;'
Engineer" of Research
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OFFICE MEMORANDUM

June 5, 1975

T0: Donald E. Orne
Engineer of Traffic and Safety

FROM: L. T. Oehler

SUBJECT: Skid Tests on M 43 (W. Main St), City of Kalamazoo, Research Project
54 G-74, 75 SR-~10.

In accord with your May 5, 1975 request, skid tests have been completed on M 43 bo-
fween Cherryhill Rd and Douglas Ave. Forty tests were conducted May 27, 1975 on

this 1,47 mi section. Coefficients on the concrete surface between Cherryhill Rd and
Berkley St ranged from 0.32 to 0.39 and averaged 0.36. Wsf values determined on the
bituminous surface between Berkley St and Douglas Ave ranged from 0.43 to 0.50 and
averaged 0.47. Test locations and respective 40 mph friction levels are indicated below,

~ Surface 40 mph Coefficient of Wsf

M 43 Test Location
- Type WBOL WBIL EBIL EBOL

W. of Coolidge Ave Cone  0.36 0.37  0.37 0.33
W. of Grandpre (Jenks Blvd) - Cone 0.33 0.39 0.39 0.36
W. of Jenison A\}e Cone 0.35 0,38 0,36 0,34
W. of Dartmouth St Cone 0,33 0.36  0.35  0.32
W. of Berkley St Cone 0.34 0.34  0.38  0.36
W. of Prairrie St Bit 0.45 0.47 - 0.48 0,47
W. of Hilbert St Bit  0.44 0,48  0.48  0.44
W. of Monroe St S Bit 0.45 0.43 0.50 0.46
W. of Grand Ave Bit 0,44 0,48  0.47  0.48
W. of Douglas Ave Bit 0.44 0.48  0.50 0,48

TESTING AND RESEARCH DIVISION

Pt

ﬁt/ Engincer of ReSearch

LTO:PMS bf

ce: Ko A. Allemeijer
E. H. Miller
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OFFIGE MEMORANDUM

August 5, 1975

TO: Ke A, Allemeier
Engineer of Testing & Research
FROM: L, T, Oehler

SUBJECT: Skid Tests on M-24, N, of Columbiaville Road in Lapeer County

(Project 44012-06103). Reseaarch Project 54 G-74, 75 SR~11

In accord with a verbal request from Paul Serafin, skid tests have been conducted

on a 3 mile portion of Project 44012-06103, located on M~24 from Columbiaville
Road N. in Lapeer County. Field personnel conduycted skid tests June 4, 1975

and reported evidence of flushing on the SB lane from Columbiaville Rde No approxi~
mately 500 ft. Skid coefficients in the flushed area were in the low 0.30 range,

but the remaining portion of this 3 mile section of Bituminous Concrete yielded
friction levels averaging well above 0,40,

A second series of skid tests were conducted July 27, 1975. At this time more
extensive flushing which had become evident in the wheel tracks greatly influenced
the resulting friction levels shown below. The table indicates that outside the
wheel tracks where traffic has not flushed the oils, almost all coefficients remain
well dbove 0.40, -

Coefficient of Wsf

M-24 Location Lane Low High Avg.
N. of Columbiaviile Road NB 0,17 0.21 0.19
SB 0.24  0.26 0.25
No Of Wh“'e ROGd NB 0020 0'025 0023
SB 0.20 0.25  0.23
NB¥* 0.54  0.55  0.54
Sp* 0.43 0,48  0.46
N, of Miller Loke Road - NB 0.21 0.25 0.23
SB 0.20  0.22  0.2]
NB¥* 0.54 0.59 0,57
SB* 0.45 0.47  0.46
N. of So.Junction M=90 NB 0.37  0.42 0,40
SB 0.45 0.48 0,46

(*) Skid tests conducted out of whee! frack,
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OFFICE MEMORANDUM

DATE: October 27, 1975 , F |

TO: K. Ao Allemeier
Engineer of Testing & Research

FROM: Lo To QOehler

" SUBJECT: Additional Skid Test Results on M=24, N, of Columbiavilie Rd.
{Project 44012-06103). Research Project 54 G-74, 75 SR=11a

3kid tests were initially conducted on a 3~mile section of Project 44012-06103, located
on M-24 between Columbiaville Road and M=90; test results were forwarded to you in
my letter dated August 5, 1975 {75 SR=11}. Since this letter, additional skid tests have
been conducted under our continuing "General Survey of New Projects® programs Most S
recent testing, October 14, 1975, covered the entire 19.34 mile length of subject
project, i.e.; from Columbiaville Road North to M-46. Friction levels determined,
ranged from 0.19 to 0,46 and averaged 0.32. A summary of tests conducted on this
bituminous aggregate surface, constructed during 1975, are provided for your review,
on the attachment. ‘

TESTING AND RESEARCH DIVISION

Al T OML)

Engineer of Research
Research Laboratory Section

LTO:PMS:cge
Attachment

[+] o} Da EQOI'ne
"~ M, E, Witteveen
P, J. Serafin
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75 SR-11la

M-24 Location Test Lane Coefficient of WSF
Date Low High  Avg.
Columbiaville Rd, N, 500~ft. 6~4-75 SB 0.32 0.34 0.33
6-4-75 SB¥ - 0.54 0.57 0.55
N. from 500-ft N. of Columbiaville 6-4-75 NB 0.41 0.44 0.43
Road- 6-4-75 NB* 0.57 0.58 0.57
7-27-75 NB 0.17 0.21 0.19
10-14-75 NB 0.19 0.22 0.21
6~4-75 SB 0.48 0.51 0.50
6-4-75 SB* 0.52 0.57 0.55
7-27-75 SB 0.24 0.26 0.25
10~14=75 SB 0.26 0.28 0.27
N. of White Road 7-27-75 NB 0.20 0.25 0.23
7-27-75 NB* 0.54 0.55 0.54
7~27-75 SB 0.20 0.25 0.23
7-27-75 SB* 0.43 0.48 0.46
N. of Miller Lake Road 6-4-75 NB 0.52 0.57 0.54
: 6~4-75 NB* 0.51 0.54 0.52
7-27-75 NB 0.21 0.25 0.23
7-27-75 NB* 0.54 0.59 0.57
10=-14-75 NB 0.22 0.26 0.25
6-4-75 SB 0.54 0.57 0.56
6-4-75 SB¥* 0.57 0.62 0.59
7-27-75 . SB 0.20 0.22 0.21
7"'27‘75 SB* 0045 0047 0046
10=14=75 SB 0.22 0.29 0.26
N. of Burley Drive 6=4~75 NB 0.53 0.55 0.54
b=4-75 NB* 0,63 0.64 0.63
6-4-75 SB 0,39 0,46 0.42
6=4=75 SB¥ 0.55 0.56 0.56
N, of M~90 7=27-75 NB 0.37 0.42 0.40
10-14~75 NB 0.28 0.34 0.31
7-27-75 SB - 0.45 0.48 0.46
101475 SB 0,29 0.35 0.33
N. of Elmwood Road 10-14-75 NB 0.25 0.34 0.29
10-14~75 SB 0.33 0.35 0.34
N. of Murphy Lake Road 10-14-75 NB 0.33  0.37 0.36
' 10-14-75 SB 0.39 0.39 0.39
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75 SR=11a

-9 -
M-24 Location : Test Lane Coefficient of WSF
Date Low High Avg.
N. of CAORR {0.5 mile N, of 10-14-75 NB 0.31] 0.40 0.34
Lapeer~Tuscola Co. Line) - 10~14-75  SB 0.32 0.37 0.35
N. of Mayville ©10-14-75  NB 0.38  0.38  0.38
10~14-75 SB 0.40 0.46 0.43

{*) Tesis conducted outside normal wheeliracks.
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TO: M. E. Witteveen
Engineer of Testing

FROM:; L. T Ochler

OFFICE MEMORANDUM

July 16, 1975

SUBJECT: Skid Tests on Project Mb 81011 - 06145A

Research Project 54 G-74, 75 SR=12

In accord with a June 12, 1975 verbal request from John Norton, skid tes ts have
been conducted on M~52 from the Penn Central RR Crossing in Chelsea NW to
1350~ft NW of Roepke Road. Wsf values determined July 2, 1975 ranged from

0,48 to 0.63 and averaged 0.54. Below, field data is broken down for your review,

Coefficient of wsf

M=52 Lacation Lane Low High Avg_a__ '
South of Territorial Road NB - 0.56 0.60 0.58
SB 0,48 0.52 0.50
South of Clark® Lgke Road NB 0.61 0.63 0.62
SB 0.53 0.56 0.54
North of Chelsea NB 0.50  0.53 0.51
SB 0.49 0.51 0.50

LTO:PMS:cgc

cc: Ko A. Aflemeier
J. Norton
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HIGHWAY COMMISSION STATE OF MICHIGAN
E. V. ERICKSON
CHAIJRMAN

CHARLES H. HEWITT
VICE CHAIRMAN

PETER B. FLETCHER

WILLIAM G, MILLIKEN, GOVERNOR
CARL V. PELLONPAA

DEPARTMENT OF STATE HIGHWAYS AND TRANSPORTATION

STATE HIGHWAYS BUILDING - POST OFFICE DRAWER K - LANSING, MICHIGAN 48904

JOHN P. WOODFORD, DIRECTOR

Research Laboratory Section
735 East Saginaw Street
Lansing, Michigan 48906

October 8, 1975

Mr. Ahmed Morsi

Highway and Traffic Systems Engineering
Midwest Research Institute

425 Volker Boulevard

Kangas City, Missouri 64110

Pavement Skid Test Summary, Your
Contract No. DOT~-FH-11-8120. OQur
Research Project 54 G-74, 75 SR-13,

Dear Mr. Morsi:

In accord with your May 23, 1975 request, "aftor" skid test measurements
are complete for test and control sites located in Michigan. Michigan
operates two skid test systems, one (#1) utilizing single and the other (#2)
double wheel lock modes. "Before''tests, reported in earlier corregpon-
dence, were all obtained by Test System #2. "After' tests reported in the
attachments were obtained using both skid test systems. For identifica-
tion purposes, tests conducted by skid Test System #L are identified by an
asterisk after corresponding Site Numbers.,

Test Section T12 should probably be eliminated from your study since ro- _
surfacing of this location remains incomplete. The project details request- (1
ed for Test Section T27 are contained in the attachments. Control Section g
Cé was resurfaced in 1974 and, for this reason, deleted in the attached
listing.

Very truly yours,
TESTING AN’) RESEAR}H DIVISION

< L ‘/’j(
F. Copple - Su&e/fnsor

Pavement Performance Group
Physical Research Unit
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MICHIGAN CONTROL HIGHWAY SITES
"AFTER" SKID TEST SUMMARY

Test Location - Year Test 4 0 mph
Site | Control POB to POE Constructed |Direction Coefficient
No. | Section Description and and Surface | and/or cliiclen
Milepost Type Lane of Wsf
C2 46062 TFast of cast exit Adrian Mall, 1960 - Bit EB 0.29 0,30 0.28
M. P, 3.0~ 3.3 ' WB ‘0.32 0,33 0.30
East of Ogden Rd, M. P, EB 0.34 0.34 0.32
5.5~-5.8 WB 0.35 0.35 0.35
C3 54012 North of Rose St, M, P, 1958 ~ Bit NB 0,42 0.41 0.40
2.2-2.56 SB 0.40 0.43 0.45
South of 19 Mile Rd, M. P, NB 0.41 0,37 0.38
4,0-4,2 SB 0.34 0.34 0,36
South of 19 Mile Rd, M. P. NB 0.48 0.48 0,51
4.3 -4.5 SB 0.46 0.44 0.46
C4 13031 South of "E" Dr, M, P, 1973 - Bit NB 0.44 0,47 0.48
9.5~ 9.8 - SB 0.50 0.45 0.45
South of "B" Dr, north 1960 - Conc  NB 0.42 0.43 0.44
M. P, 13.3 - 13.6 SB 0.31 0.32 0.35
C6 77033 North of Metecalf Rd, 1967 - NSST NB 0.44 0,43 0,43
: M. P, 2.2~ 2.4 SB 0.45 0,46 0,44
North of Milwaukee St, 1934 ~ Conc NB 0.33 0,36 0.37
M. P, 4.1 - 4.3 SB 0.36 0,37 0.36
South of County Line, M. P. 1956 -Conc NB 0.43 0.42 0.41
7.9 - 8.1 SB 0.39 0.38 0.38
74071 - North of Gardner Line Rd, 1961 - Bit NB 0.40 0.40 0,41
: M. P, 3.3~ 3.5 5B 0.41 0.44 0.43
MNorth of Sheridan Line Rd, NB 0.40 0,40 0,43
M, P, 6.2 - 6.4 SB 0.34 0,38 0.39
C7 23092 South of Bunker Rd, M. P. 1955 - Bit NB 0,48 0,48 0,43
2,8-3.1 SB 0.41 0,41 0.44
South of Columbia Rd, M. P, 1931 - Conc NB 0.27 0.26 0.29
4.8~ 5.0 SB 0.29 0,32 0.29
North of Vermontville Hwy, 1955 - Bit NB 0.53 0,50 0.50
M, P, 8.3- 8.6 SB 0.52 0,50 0,51
South of Waverly Rd 1931 - Cone NB 0,25 0.28 0.27
_ M. P. 10,0 - 10,3 SB 0.31 0,32 0.30
Cl0 29041 East of Pine River, M. P, 1963 - Bit EB 0.45 0.46 0,47
0.5-0,8 Wi 0.46 0.47 0.48
West of Pingree Rd, M. P. EB 0.46 0.49 0.47
1.5~ 4.8 | WB 0.50 0.49 0,48
East of Smith Rd, M. P, 1973 - Bit EB 0.42 0.41 0,41
WB 0.43 0.42 0.42

8.4 - 8.7
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Test Location - Year Test 40 mph )

Site | Control POB to POE Constructed | Direction Coefficient

No. | Section Description and and Surface | and/or oelilcien

Milepost Type Lane of Wsf o
Cl3 64012 North of Buchanan Rd, M. P, 1961 - Bit NB 0.28 0.30 0,28
1.6-1.9 _ SB 0.37 0.36 0,33
North of Fillmore Rd, M. P, 1966 - Bit NB 0.53 0.55 0.51
3.5 ~3.7. SB 0.68 0.66 0.66
~ South of VanBuren Rd, M. P, 1955-Conc NB 0.39 0.39 0.41
8.4 - 8.6 ' SB 0.42 0.42 0.41
Cl4 81031 Northeast of County Line, 1953 - Bit EB 0.38 0.40 0.38
M. P, 0.1~-0.3 WB 0.43 0,45 0,42
Northeast of Arkona R4, 1967 - Bit EB 0.46 0.45 0.43
M. P, 3.4 - 3.7 _ WB 0.45 0.49 0.44
Cl5 58052 South of Stewart, M., P, 1958 - Bit NB 0.30 0.29 0.31
10,7 - 10,9 : SB 0.30 0.30 0.34
South of LaSalle, M, P, NB 0.34 0.35 0.36
11,5 - 11.7 ' SB 0.32 0.37 0.36
58053 South of Buhl Rd, M, P, 1970 - Bit NBOL 0,36 0,37 0.42
0.8-1.0 - NBIL 0.64 0.66 0.66
SBOL  0.48 0.47 0.46
SBIL 0.56 0.52 0.53
.North of Labo Rd, M. P, NBOL  0.41 0.45 0.41
3.3-3.8 NBIL 0.71 0.67 0.66
SBOL  0.44 0.48 0,47
SBIL 0.64 0.64 0.686
Cl6é 77051 - East of Walpole St, M. P. 1954 - Conc EB 0.35 0.33 0.34
0.5 - 0.8 WB 0.32 0.34 0.33
In Anchorville, M, P, EB 0.32 0.29 0.32
1.9 - 2.2 _ WB 0.32 0.35 0,31
West of Fairhaven, M, P, EB 0.35 0.34 0.31
2.7~ 3.0 wB 0.32 0,34 0.34
In Fairhaven, M, P, 3.5 - EBOL 0.38 0.36 0.38
3.8 ' EBIL 0.36 0,36 0.33
WBOL 0.39 0.36 0.37
WBIL 0,33 0.32 0.33
West of Palms Rd, M, P, EB 0.30 0.26 0.29
5.1 -5.4
West of Perch Rd, M, P. WB 0.31 0.29 0.29
5.4 ~ 5.7

C19 50031 South of 15 Mile Rd, M. P. 1959 - Cone NBOL 0.33 0.31 0,30
7.6 - 8,0 - 1959 - Bit NBIL 0.37 0.41 0.39
1959 - Cone SBOL 0.30 0.33 0.30
1959 - Bit’ - SBIL 0.37 0.38 0.40
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Test Location - Year Test 40 mph
Site | Control POB to POE Constructed { Direction Coaffic
. .. oefficient
No. | Section Description and and Surface | and/or
. . of Wsf
Milepost Type -Lane

Cl19 (Cont.) Wendell Rd north to Remick 1959 ~ Conc NBOL 0.34 0.37 0.31
R4, M, P, 10.0-10.4 1959 - Bit NBIL 0.49 0.52 0,52
1959 - Conc SBOL 0.32 0.37 0.34
1959 - Bit SBIL 0.49 0.48 0.46
Elizabeth north to M 59, 1959 ~Conc NBOL 0,37 0,35 0,33
M. P. 13,1 to 14.0 NBIL 0.34 0.36 0,38
1959 - Bit - NBIL 0.42 0,42 0.40
1959 ~ Conce SBOL 0.34 0.34 0.33
1959 - Bit SBOL 0.41 0.43 0.42
SBIL 0.44 0.44 0,47
C20 63051 Cranbrook Rd south to Lone 1972 - Bit NBOL 0.58 0,57 0,61
: Pine Rd, M. P. 2.2 ~ 3,0 NB#3 0,53 0.55 0.57
' NB#2 0.53 0.57 0.58
NBIL 0.60 0.62 0.59
1969 - Bit SBOL 0.60 0.48 0,50
: SB#3 0,54 0,53 0.52
SB#2 0.51 0.54 0,53
SBIL 0,49 0,51 0.53
North of Oak St, to Oakland 1961 - Bit NBOL 0.56 0,55 0.57
M. P. 3.9-4.6 NB#3 0.54 0.54 0,57
NB#2 0.55 0.53 0.54
NBIL 0.56 0,54 0.56
1969 - Bit SBOL 0.51 0.48 0.50
SBit3 0.55 0.53 0.50
SB#2 0.49 0.51 0.51
SBIL 0.51 0.51 0.52
C21 03072 North of City of Allegan, 1970 - Bit NB 0.49 0.49 0.48
M. P, 0.8~-1,1 SB 0.45 0.43 0.46
North of Allegan Dam Rd, NB 0.50 0.49 0.50
M, P, 3.5-13.8 SB 0.48 0,49 0,48
South of M 89, M. P, 6.3 - NB 0.57 0.55 0,53
6.5 SB 0.55 0,52 0.52
C22 72013 North of County Rd 402, 1961 - Bit NBOL 0.53 0.54 0.54
M. P. 2.8-3.1 NBIL  0.68 0.67 0.56
North of Rest Area, M. P,  NBOL  0.36 0.36 0.36
5.5~ 5.8 NBIL 0.54 0.51 0,49
South of Snow Bowl Rd, SBOL  0.40 0.41 0,39
M, P, 6.8~ 6.5 SBIL 0.56 0.52 0.53
North of Median Crossover, SBOL 0.42 0.45 0.42
M, P, 5.0~ 4,7 SBIL 0.55 0.57 0.56
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: Test Location - Year Teat 40 mph
Site | Control POB to POE Constructed |Direction Coefficient
No. | Section. Description and and Surface | and/or of Wt
Milepost Type Lane '
C23* 76011 North of Brewer Rd, M. P. 1973 - Bit NB 0.48 0.51 0.51
9.2 ~9.5 - SB 0.55 0,57 0.54
South of Bennington Rd, NB 0.55 0.52 0.52
M. P, 10.7 - 11.0 g SB 0.52 0.51 0.52
North of Bennington Rd, 1969 ~-Conc NB 0.41 0.44 0.42
M, P, 11.3 -~ 11.6 _ . SB 0.41 0.38 0,37
North of Delaney Rd, M. P. NB 0.40 0,41 0,40
13.0 - 13.3 , : SB 0.45 0.46 0.46
North of Morrice Rd, M. P, NBOL 0,38 0,34 0.35
14.6 ~ 14,9 NBIL 0.39 0,33 0.37
: SBOL 0.33 0.35 0,35
SBIL 0.38 0.34 0.40
C24 03023 East of 27th St, M, P, 1960 - Bit EB 0.30 0.34 0.34
2,8 ~3.0 . WB 0.30 0.30° 0,27
East of 23rd St, M, P, EB 0.38 0.41 0,38
5.5 ~-5.8 WB . 0,41 0.42 0.40
West of Otsego, M, P, ' EB 0,30 0,29 0.27
8.8~9,1 '  WB 0,37 0,34 0,35
C26 82131 North of Puritan, M, P, 1956 - Bit NBOL  0.41 0.41 0.38

2.4~2.6 . NBIL  0.41 0.41 0.42
' ‘ SBOL  0.41 0.41 0.41
SBIL  0.40 0.39 0,40
South of Chicago, M, P, 1969 - Bit NBOL  0.42 0.45 0.43
4.7 -4,9 , NBIL  0.44 0.45 0.44
SBOL  0.46 0.45 0.45
SBIL 0.48 0.46 0.48
South of Bethune, M. P. 1968 - Bit NBOL  0.38 0.41 0.40
5.8 -6.1 NBCL  0.48 0,47 0.45
NBIL 0.48 0.46 0.44
SBOL  0.48 0.49 0.50
SBCL  0.49 0.50 0,49
SBIL 0.48 0.48 0.48

C27 63031 North of 8 Mile Rd, M. P. 1966 - Conc  NBOL 0,30 0.30 0.32
0,2 -1.0 NB#3  0.35 0.38 0,35

NBf2 0,39 0.38 0.34

NBIL  0.36 0.37 0.38

SBOL  0.38 0.35 0,37

SB#3 0.39 0.38 0.38

SB#2 0.39 0.38 0.40

SBIL  0.41 0,39 0.38

* Single Wheel Test .
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MICHIGAN TEST HIGHWAY SITES

"AFTER" SKID TEST SUMMARY

Test Location - Year Test 40 mph
Site | Control POB to PCE Constructed |{Direction Coefficient
No. | Section Description and and Surface | and/or
. of Wsf
Milepost Type Lane
T2 12022 0.5 mile east of Fiske Rd, 1974 - Bit EB 0.37 0.36 0.37
: M. P, 2.5- 2,8 : WB 0.38 0,37 0.34
T3* 13011 South of Kellogg St, M. P, 1974 -~ Bit NBOL 0.46 0.48 0.50
0.4 -0.6 NBIL  0.53 0.50 0.52
SBOL 0.41 0,40 0,44
SBIL 0.47 0.45 0.51
South of Kirby Rd, M. P, NB 0.51 0.55 0.53
2.0-2.3 SB 0.41 0.46 0.46
T4 13022 0.5 mile east of Homer, 1974 - Bit EB 0.41 0.41 0.41
M, P, 10,8-11,0 ' WB 0.44 0.43 0.44
West from M 29, M, P, EBOL 0.49 0.50 0,49
12.6 - 12,9 EBIL 0.70 0.71 0.70
WBOL 0,51 0,47 0,50
WBIL 0,70 0,70 0.869
0, 4 mile east of divided east EB 0.50 0,47 0.52
to 29 Mile Rd, M. P. 13,8 - WB 0,47 0,45 0,486
14.0
T6* 77051 0.5 west of turn in Algonac, 1974 - Bit NB 0.42 0,40 0.44
M, P, 12.6 - 12.8 SB 0,44 0,40 0,39
At Algonac State Park, NB 0.53 0,51 0,53
M, P, 15.5 - 14.7 . SB 0.52 0.52 0.53
South of Avalon Beach Rd, NB 0.50 0.48 0.50
M, P, 18.3 - 18.5 SB . 0.52 0,53 0,48
0.8 mile north of Avalon NB 0.50° 0.51 0,48
Beach Rd, M. P, 19,4 - 19,8 SB 0.40 0,42 0.45
77052 0.5 mile north of north 1974 - Bit NB 0,44 0,48 0.45
limits of Marine City, ' SB 0.45 0,45 0.50
M. P, 2.5 -2,7
T7* 19062 1.0 mile east of St. Johns, - 1974 - Bit EB 0.53 0.54 0.53
M., P, 1.5-1.8 WB 0.55 0.54 0.55
East of Shepardville Rd, - EB 0.55 0.55 0.57
M. P. 6.4 - 6.7 WB 0.55 0.52 0.55
West of Ovid, M, P, 8.2 - EB 0.51 0.48 0.54
8.5 WB 0.50 0.51 0.51
T8 30041 West of Chase Rd, M, P, 1974 - Bit EB 0.48 0.47 0.44
6.6 - 6.9 WB 0.46 0,44 0.48
West of Rumsey Rd, M., P, EB 0.48 0.44 0,44
8.7-9.0 WI 0.50 0.50 0.50
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Test Location ~ Year Test 10 inph
Site | Control POB to POE Constructed |Direction .
. _ . . Coefficient
No. | Section Description and and Surface | and/or
; : of Wsf
Milepost Type Lane
T8 (Cont.)  West of Jerome Rd, M. P, 1974 - Bit  EB 0.54 0.52 0,50
10,7 - 11,0 ' ‘ WB 0.47 0,48 0,49
West of Waldron Rd, M. P, EB 0.58 0.58 0,57
12.6 - 12.9 WB 0.56 0.55 0,55
West of US 127, M, P, EB 0.54 0,53 0,50
- 15.5-15,8 WB 0.46 0.49 0.48
T10* 33082 East of Marsh Rd, M. P, 1974 ~ Bit EB 0.50 0,48 0.51
4,6 - 4.9 WDB 0,47 0.46 0.47
East of VanAtta Rd, M, P, EB 0.46 0.46 0,46
6,8~ 7.1 wWB 0.52 0.50 0,47
West of Zimmer Rd, M. P, EB 0.57 0.55 0,55
10.0~10.3 : WB 0.55- 0.51 0,54
T13* 44011 North of Brocker Rd, M, P, 1974 - Bit NB 0.53 0.54 0.53
2.2-2.5 SB 0.53 0.52 0.58
North of Pratt Rd, M. P, NB 0.47 0.51 0,51
5.3 - 5.6 SB 0.56 0.54 0,52
North of Newark Rd, M, P, NB 0.53 0.50 0,54
8.4~ 8.7 . SB 0.51 0.48 0,53
T14 46062 East of RR crossing, M. P. 1974 - Bit EB 0.36 0.39 0.40
13.7 - 14,0 ' WB 0.42 0.43 0,41
East of Riga Highway, EB 0.48 0.52 0.49
M, P, 15,1 - 15.4 WB 0.56 0.54 0,52
East of Rodesiler Highway, EB 0.56 0.55 0,55
M. P, 17.4 - 17.7 WB 0.58 0.59 0,60
East of Horton Rd, M. P, EB 0.56 0.57 0.55
7 17.9 - 18,2 ‘WB 0.57 0,57 0.58
T15% 50012 South of GTW RR, M, P, 1974 - Bit NB 0.42 0.44 0.47
0.7-~1,0 5B 0.52 0,50 0,48
North of 33 Mile Rd, M. P, NB 0.48 0,50 0.47
5,8 - 6,0 , SB 0.51 0.47 0.47
North of Kidder Rd, M, P, NB 0,53 0,52 0,50
9.2~ 9,4 5B 0.47 0.51 0,50
South of Macomb-Lapeer NB 0.52 0,50 0,47
County Line, M, P, 10,9 ~ SB 0.48 0,50 0,50
11,2
T16* 50022 East of Hayes Rd, M. P. 1974 - Bit EB 0,44 0.45 0.41
: 3.2 = 3.5 WB 0.53 0.50 0,47
East of Romeo Plank Rd, EB 0.45 0,45 0,44
M. P, 5.2~-5,5 0.51 0.53 0.52

WB
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Test Location - Year Test 40 mph
Site | Control POB to POE Constructed [Direction o X
No. | Section Description and and Surface | and/or Cogffﬂ‘}é;;?nt
Milepost : Type Lane - ‘
T19* 63053 North of Waterford Rd, 1974 - Bit ~ NBOL  0.45 0.46 0.48
‘M. P, 0.4 - 0.7 NBIL  0.50 0.50 0.53

SBOL 0.44 0,47 0.47
SBIL 0.45 0.47 0,48

North of Walton Blvd, . SBOL  0.40 0.40 0.41
M. P. 2.5 - 2.8 ‘ SBIL 0.48 0.45 0.45
South of Hatchery Rd, ~ NBOL 0,44 0,44 0.48
M. P, 4,0-4.3 NBIL 0.52 0.55 0,52
[ South of Hatchery Rd, SBOL 0,41 0.38 0,40
M. P. 4.5 - 4.8 SBIL 0,44 0,42 0,47
" North of Telegraph Rd, NBOL  0.42 0.39 0.45
M, P. 5.9 - 6.0 NBIL 0.41 0,40 0,40 |
'T20* 63091 North of Widetrack Dr, 1974 - Bit  NBOL  0.38 0.40 0.39 :
M, P, 0.1 NBIL 0.41 0.48 0,44
North of Oakhill, M, P, 0.3 SBOL 0,37 0.37 0.34
SBIL 0.41 0.42 0.40
North of Hammond St, M., NBOL 0,39 0,41 0,39
P, 0.9 NBIL 0.42 0.46 0,47
Oliver St to Joslyn St, M. SBOL  0.39 0.38 0.35
P. 1,1 : SBIL  0.35 0.40 0.38
North of RR overpass, M. NBOL 0,44 0,41 0,45

P. 2.5 NBIL 0.50 0.51 0.50
- SBOL  0.44 0,42 0.48
SBIL 0.50 0.50 0.58

T22* 72013 North of Snowbowl Rd, 1974 - Bit NBOL 0.57 0.59 0.59

M. P, 7.9 - 8.5 Type C NBIL 0,63 0.61 0,61
M, P. 8.5 - 9.1 NBOL 0,58 0.58 0,57
NBIL 0,63 0.65 0.63

M, P, 9,1 ~10.0 1974 - Bit NBOL 0.58 0,58 0,58
Type M NBIL  0.64 0.63 0,64
M. P, 10.0 - 10,9 : NBOL 0,59 0.59 0,60

NBIL  0.63 0,63 0,64

M. P, 10.9 ~ 12,2 NBOL  0.57 0.58 0.59

72014 M. P. 0,0- 0.6 NBIL  0.64 0.66 0.65
M. P, 0.6~ 0.0 SBOL  0.54 0.54 0.53
72013 M. P, 12.2 - 11,8 | _ SBIL. 0,64 0.64 0.65

M. P. 11.8 - 10.9 SBOL,  0.55 0,55 0.55

SBIL  0.61 0.64 0,60

M. P, 10.9 - 9.1 SBOL  0.55 0.55 0.55

- . SBIL  0.64 0.64 0.6l

M. P. 9.1-7.9 1974 - Bit SBOL  0.58 0.58 0.59

Type C SBIL  0.63 0.63 0.63
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Test Location - Year Test 40 mph
Site | Control POB to POE Constructed | Direction Coefficient
No. | Section Description and and Surface | and/or
Milepost T Lane of Wef
. P ype ne

T23* 76062 Westof M 13, M, P, 11,7 - 1974 - Bit EB 0,54 0,55 0.52
12.0 WB 0.52 0.48 0,48
Eagt of Reed Rd, M. P. EB 0.48 0,53 0.53
8.6 - 8.9 WB 0.55 0.53 0,53
T24* 81011 North of Chelsea, M. P. 1974 - Bit NB 0.48 0,47 0,47
2.9-3.2 SB 0.53 0,52 0.55
North of Clark Rd, M. P, NB 0.57 0.57 0,54
4,9 -5.2 SB 0.57 0.55 0,55
South of Territorial Rd, NB 0.57 0.54 0.52
M, P, 68.9-7.2 SB 0.5¢ 0.52 0,51
T26* 82151 . South of McNichols Rd, 1974 - Bit NBOL 0.45 0.44 0.45
M., P, 2.5-2.8 NBIL 0.37 0.32 0.33
SBOL  0.34 0,33 0.33
SBIL 0.46 0,47 0.45
South of 8§ Mile Rd, M, P, NBOL 0,39 0.41 0.4%2
4.6 -4,9 NBIL 0,42 0.46 0.48
: SBOL  0.40 0.42 0.40
SBIL 0,44 0,48 0.41
T27* 82141 West of Poinciana St to Mc- 1975 - Bit EBOL  0.47 0.47 0.47
' Arthur St, M. P, 0.3 - 0.8 EBCL 0.41 0.45 0.44
EBIL 0.48 0.45 0,46
WBOL 0.46 0.45 0.48
WBCL 0.45 0.46 0.47
WBIL 0,41 0,40 0,41
T28 70041 West of 12th Ave, M. P. 1974 - Bit EBOL 0.43 0.43 0,48
18,2 ~ 18.5 EBIL  0.54 0,52 0.49
WBOL 0.38 0,35 0.40
WBIL 0,49 0,47 0.50
West of M 11, M, P, 19,7 - EBOL 0,44 0.39 0.41
20,0 EBIL 0.52 0,51 0,48
WBOL 0.43 0.41 0,45
WBIL 0.48 0,50 0.48
T29 70041 East of Linden Ave, M, P, 1974 - Bit EB 0.35 0.37 0.38
' 16,0 - 16.3 WB 0.37 0.33 0.35

* Single Wheel Test
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OFFICE MEMORANDUM

DATE: October 10, 1975

TO: A. P, Chritz, Assistant Supervising Engineer
Bituminous Technical Services Unit

FROM: L. T, Oehler

SUBJECT: Skid Tests on Lakelite-Bituminous Pavements.
Research Project 54 G-74, 75 SR-14,

In accord with your June 26, 1975 request, skid tests have been conducted
on two Lakelite-bituminous pavements.

One of the Lakelite-bituminous pavements was placed June 6, 1975 on M 104
in Spring Lake. Because of prevailing geometrics skid tests were confined
to the area between Division St and Buchanan St. The WBOL on this project
(Ms 70081-07130A) used a mix design with nine percent A. C.; coefficients
ranged from 0.42 to 0.46 and averaged 0.45. The remaining lanes employed
a mix design with 8.5 percent A. C. Friction levels on these lanes ranged
from 0.50 to 0,54 and averaged 0.52.

Skid tests were also conducted on 2 Muskegon County Lakelite-bituminous
pavement, approximately four years old. This surface is located on River
Rd between Simonelli and Weber Rds. Friction levels ranged from 0.65 to
0.69 and averaged 0.66. An adjacent control area, bituminous pavement
which did not incorporate lakelite in the mix design, was also tested, Co-
efficients ranged from 0.52 to 0.57 and averaged 0.55.

A summary of skid tests are shown below for your review.

Coefficient of Wsf

Location Lane

Low High Avg
M 104 in Spring Lake EBOL 0.50 0,52 0.51
EBIL 0.53 0.54 0,54
WBOL 0.42 0.46 0.45
WBIL 0,50 0.54 0.52

River Rd in Muskegon County Control Area
EB 0.54 0.57 0.56
WB 0.52 0.57 0.54
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A, P, Chritz

-2 - ' October 10, 1975

Location

Coefficient of Wsf
Lane ‘
: Low | High Avg

River Rd in Muékegon_ County
(Cont.)

Lakelite-Bituminous

EB 0.65 0.66 0,65
WB 0.65 .69 0.68

LTO:PMS :bf

ce: Ko A, Allemeier
M. E. Witteveen
P. J. Serafin

TESTING AND RESEARCH DIVISION

L. 4., T O

Engineer of Research

. =142 -




OFFICE MEMORANDUM

DATE: December 5, 1975

TO: M. G. Brown - Supervisor
Concrete and Surface Treatment Group

FROM: P, M. Schafer

SUBJECT: Skid Test Results on Limestone Projects.
Research Project 54 G-74, 75 SR-15.

In accord with your verbal request, skid tests have been conducterd on the
50 bituminous concrete projects for your limestone aggregate study. Along
with the 1975 skid test results, the attached tables include a complete his-
torical review of coefficients for each of the requested projects.

A copy of this letter is also being forwarded to Traffic and Safety Division
because of low friction levels encountered at some of the locations.

TESTING AND RESEARCH DIVISION

P, M. Schafer
Transportation Research Technician

PMS :bf

ce: D, E. Orne
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HIGHWAY COMMISSION STATE OF MICHIGAN

xaouonmcwsanPeter B, Fletcher
CHAIRAMAN '

CHARLES H, HEWITT
VICE CHAIRMAN

o i,

REXRRAXRKEFOUER WILLIAM G, MILLIKEN, GOVERNOR
EARE Y PEREONPAY T DEPARTMENT OF STATE HIGHWAYS AND TRANSPORTATION

Hannes Meyers, Jr.
. STATE HIGHWAYS BUILDING - POST OFFICE DRAWER K - LAMSING, MICHIGAN 46004

JOHN P, WOODFORD, DIRECTOR

i October 6, 1975

Mr. Daniel L. Spreitzer
Test Engineer
Harnischfeger Corporation
2525 - 14 Avenue, N,
Escanaba, Michigan 49829

Dear Mr. Spreitzer:

' Dry Skid Testing at Site for Brake Testing
P8H Crane. Research Project 54 G-74,
75 SR-16

In response to your May 27, 1975 request, skid tests were conducted on a selected
bituminous section of M~35, approximately 1000 ft in length, and lying north of
Gladstone. Tesis were performed September 23 and 25 under wet and dry surface
conditions, respectively; al! data are presented in the attached table. Coefficients
of wet sliding friction vary inversely with temperature by about 0.2% per degree
fahrenheit. We suspect this temperature dependency may be greater under dry

test conditions although we do not possess confirming data- The mean dry 20 mph
coefficient of friction reported here is 0.76 (SN-75), obtained at an ambient
temperature of 48°F. Because of inherent variability in the road surface and since
a slight increase in temperature at the time of testing would reduce friction levels,
this road surface should meet your requirements of a SN of 75 or less.

Very truly yours,

TESTING AND RESEARCH DIVISION

K. A, Allemeier, P.E.
- Engineer of Testing and Research
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SKID TEST SUMMARY
M-35 N. of Gladstone, CS 21032
1966 Bituminous Aggregate Surface

Test Date Air Temp., Test Test Test Coefficient of
' (°F.) Lane Speed Condition Friction (SN/100) f
{mph) _
9-23-75 42 NB 20 Wet 0.63 -

NB 0.67
NB : ' 0.67
SB 0.70
SB - 0.62
SB 0.65

NB 40 Wet 0.47
NB 0.45
NB ' 0.51
SB 0.46
SB 0.50
SB o 0.50
9-25-75 48 NB 20 Dry 0.77
. NB - 0.76
NB . 0.75
SB : 0.75
SB _ 0.74
SB : ' : o 0,76

- 152 -



TO: D. E. Orne
Engineer of Traffic and Safety

FROM: L. T. Oghler

SUBJECT:

Research Project 54 G-74, 75 SR-17.

Skid Tests on M 46 at Crystal Rd, Montcalm County.

In accord with your July 15, 1975 request, skid tests have been conducted
on M 46, 1/4 mile east and west of Crystal Rd (milepost 8. 85 to 9.35, Con~
trol Section 59045). Measurements were taken in and out of wheel tracks,
as you specified. 'In wheel track' wsf values ranged from 0,26 to 0.39
and averaged 0.33. ''Out of wheel track" wsf values ranged from 0,26 to
0.50 and averaged 0.40. All values and their respective test locations are

shown below.

Coefficient of Wsf

M 46 Location

In Wheel Track

Out of Wheel Track

Eastbound | Westbound

Easthound | We sti) ound

1050 ft W of Crystal Rd
800 ft W of Crystal Rd
5560 ft W of Crystal Rd
300 ft W of Crystal Rd

At Crystal Rd
300 ft E of Crystal Rd
550 ft E of Crystal Rd
800 ft E of Crystal Rd

1050 ft E of Crystal Rd

0.34 0.34
0.35 0.35
0.35 0.35
0.31 0.29
0.31 10,31
0.31 0.26
0.33 0.33
0.33 -~ 0.38
0.35 0.39

0.44 0.40
0.46 0.44
- 0.50 0,40
0.45 0.35
0. 29 0.26
0.39 0.32
0.41 0.33 .
0.48 0.44
S 0,42

LTO:PMS:bf

ce: L. J. Doyle
M. L. Jones

TESTING AND RESEARCH DIVISION

. r; ) -
i, I N ]

G

Engine“er of Research
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TO: M. E. Witteveen
Engineer of Testing

FROM: L. T. Oehler

SUBJECT: Skid Tests on M 24 and M 53 in the cities of Lapeer and Warren, re-
pectively. Research Project 54 G-74, 75 SR-18.

A recent equipment correlation has indicated minor changes in data forward-
ed to you in August 20, 1975 correspondence regarding subject area. Please
destroy your August 20, 1975 letter and substitute the following.

In accord with a July 17, 1975 telephone request from John Norton, wsf
values have been obtained on two recently completed plant-mix seal appli-
cations in the cities of Lapeer and Warren. Skid tests were conducted

July 22, 1975 on M 24 in Lapeer; resulting coefficients ranged from 0,48

to 0.56 and averaged 0.52. August 14, 1975 tests on M 53 in Warren yield-
ed friction levels ranging from 0,40 to 0.48 and averaging 0.44. A break-
down of skid data is included below for your review.

" Coefficient of Wsi

Location Lane

Low High Avg

M 24, City of Lapeer NBOL  0.48 0.50 - 0.49
Control Section 44012 NBIL 0.51 0.56 0,54
M.P, 0.5 to M. P. 0,7 SBOL 0.50 0.52 0.51

SBIL 0.53 0.53 0.53
M 53, City of Warren NBOL 0.41 - 0.44 0,42 i
Control Section 50011 NBCL 0,42 0.44 0.43 =
M, P, 5.5 to M, P, 6.0 NBIL 0,46 0.47 0.46

SBOL 0.40 0.42 0.41

SBCL 0,42 0.48 0.46

SBIL 0.42 0.46 0.44 .

TESTING AND RESEARCH DIVISION

.vﬁ ya,.,\ »_...T Q i f /
Engineer of Research
LTO:PMS :bf
ce: K. A. Allemeier - 154 -
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OFFICE

EMORANDUM

DATE: October 3, 1975

T0: - D. E. Orne
- Engineer of Traffic and Safety

FROM: L. T. Oehler

SUBJECT:  8kid Tests on M 59 from Osceola St easterly to Franklin Rd, Clty of
Pontlac Research Project 54 G-74, 75 SR-19,

In accord with your July 22, 1975 request, skid tests have been conducted
on M 59 between Osceola St and Franklin Rd (milepost 19.34 to 20.49, Con-
trol Section 63041). All wsf values determined on September 7, 1975 were
below 0.40. Coefficients ranged from 0.32 to 0.38 and averaged 0. 35.

The testing pattern included three areas with corresponding friction levels
for each shown below.

Coefficient of Wsf
WBOL WBCL WBIL EBIL EBOL

M 59 Location

E of Osceola 0.38 0.34 0,32 0,34 0.34
E of Dakota 0.35 0.35 0.32 0.34 0.32
E of Miami 0.37 0,34 0.34 0.37 0.37

TESTING AND RESEARCH DIVISION

L Moy T O AR

Engineer of Research

LTO:PMS:bf

cc: P, J. Riley
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T0: - D. E. Orne
Engineer of Traffic and Safety

FROM: L, T. Oehler

SUBJECT: 8kid Tests on M 66, North of Nashville,
Research Project 54 G~74, 75 SR-20,

In accord with your July 31, 1975 request, skid tests have been conducted
at a representative number of locations on M 66 between the north limits
of Nashville and State Rd (milepost 3.28 to 5. 00, Control Section 08052).
Subject roadway is bituminous with intermittent partial lane patching. Be-
cause of this and surface differences noticed by test personnel, both wheel
tracks were skid tested. TFriction levels ranged from 0,21 to 0.52 and
averaged 0.39., Seven of the 16 tests conducted yielded wsf values below
0.40. All values are shown below for your review.

Coefficient of Wsf
SB-OWT | SB-IWT | NB-IWT | NB-OWT

M 66 Location

South of State Rd 0,40 - 0,38 0.51 0,21
North of Thornapple Lake Rd 0,52 0.32 - 0,48 0.39
South of Thornapple Lake Rd 0.46 0.27 0.52 - 0,45
North of Naghville 0,44 0,22 0.47 0.21

OWT = outer wheel track

IWT = inner wheel track
TESTING AND RESEARCH DIVISION
\{L ‘A-‘\-" \-T Ollp(l—/i
Engineer"'of Research
LTO:PMS:bf

ce: E. H., Miller
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OFFICE MEMORANDUM

August 21, 1975

4 ‘Y
Yo anspolt"“\o

T0:  Donald C. Orne
Engineer of Traffic and Safety

FROM: L. T. Oechler

SUBJECT:  gkid Tests on M 25 af the Veterans Memorial Bridge in Bay City.
Research Project 54 G-74, 75 SR-21.

In accord with your July 31, 1975 request, skid tests have been conducted

at the subject M 25 structure over the Saginaw River in Bay City. August 13,
1975 test results on the conerete approaches to and departures from this !
bridge yielded wsf values ranging from 0,21 to 0,35 and averaging 0,31, i
The bridge deck itself (B0l of 09042) has a latex concrete surface; friction i
levels here ranged from 0.36 to 0.46 and averaged 0.41. Test data are

broken down below for your review.

- _ Surface Coefficient of Wsf

2 i Lane

M 25 Location Type Tow | High | Avg |
Approaches to bridge Concrete EBOL* 0.32 0.35 0,34
o ' EBIL* 0,32 0,35 0.34
. WBOL 0.21 0,27 0.2p
WBIL 0.31 0,35 0,33
s Bridge dock Latex Concrete EBOL 0.40 0.42 0.41
o EBIL 0.40 0.44 0.41
: WBOL 0.36 0.40 0.38
WBIL 0.42 0.46 0.44
Departure from bridge Concrete EBOL 0.26 0.34 0.31

EBIL  0.29 0.35 0.33
WBOL * 0.21 0,29 0.26
WBIL* 0.28 0.34 0.31

* Tegts conducted close to Henry St.
TESTING AND RESEARCH DIVISION

‘Z K::a‘ ¢ f‘l ‘:“ .
Engineer of Research

LTO:PMS :bf

ce: K. A. Allemeier - 167 -
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OFFICE MEMORANDUM

DATE: October 10, 1975

T0: Richard L. lBlost, Supervising Engineer
Safety Programs Unit

FROM: L. T. Oehler

SUBJECT:  8kid Tests on US 41 from 26th Ave north, City of Menominee.
‘Research Project 54 G-74, 75 SR~22,

In accord with your August 15, 1975 request, skid tests have been conducted
on US 41, north of 26th Ave in the City of Menominee. Fourty-four friction
level measurements were made in this area and are summarized below.
Thirteen of the 44 tests yielded wsf lower than 0. 30; the remaining 31 tests
had coefficients which ranged from 0,44 to 0,60 and averaged 0.48.

Surface Coefficient of Wsf

US 41 Location
Type | gpor | SBIL | NBIL | NBOL

North of 26th St Cone 0.26

0.50 0.27 0.26
‘North of 30th St Conc 0.26 0,51 0.26 0,27
South of Railroad Crossing Cone 0.27 0.45 0.45 0.25
North of 36th St Cone 0.25 0.44 0.45 0.27
North of 38th St Cone.  0.44 0,44 0,45 0,44
North of M 35 Junction Cone 0.44 0.27 0.46 0,52
North of 41st St Conc 0.44 0.46 0.44 0,27
North of 43rd St Conc 0.44 0,50 0.48 0.46
North of 46th St ‘ Cone 0.45 0.47 0,581 0,80
South end of four-lane roadway  Cono 0.27 0.44 0.48 0,53
Two-lane roadway. Cone 0.47  wm== wmeee 0,50
Two-lane roadway - Bit 0,60 ==w= w=ee 0,60

TESTING AND RESEARCH DIVISION

</ S, T Ll
Engineer of Research

LTO:PMS:bf | . b
ce: Ko A. Allemsier

E. L. Martin
A. J. Marusich
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October 2, 1975

70: R. L. Blost, Supervising Engineer
Safety Programs Unit

FROM: = L. T. Oghler

SUBJECT: Skid Tests on M 37 Curve, Near Casnovia.
Research Project 54 G-74, 75 SR-23.

In accord with your August 25, 1975 request, skid tests have been conducted
on the M 37 curve at the west village limits of Casnovia. Friction levels
-were obtained at 200~ft intervals in both directions from a bituminous to
concrete surface transition, which takes place within subject curve. Con-
crete coefficients ranged from 0.42 to 0.48 and averaged 0. 46; bituminous
values ranged from 0.32 to 0.39 and averaged 0.36. Wgf values and their
respective locations are shown below for your review.

Coefficient of Wsf

Lane Bituminous Concrete

800-1t* | 600~-ft | 400-ft | 200-ft | 200-ft | 400~ft 600-1t | 800-ft

NB 0,38 0.38 0.32 0.33 0,46 0.48 0.46 0.47
- 5B 0.39 0.38 0.37 0,35 0.42 0.46 0.48 0.46

* Distance measured from the concrete to bituminous transition.

TESTING AND RESEARCH DIVISION

L jy T Okdy
Engineer of Research

LTO:PMS:bf

cc: M., L. Jones
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OFFICE MEMORANDUM

DATE: January 6, 1976

TO: Peter Kamarainen
Construction Division

FROM: L. T. Ochler

SUBJECT: 8kid Tests on I 75 Open Graded Friction Course,
Research Project 54 G-74, 75 SR-24. '

In response to your October 28, 1975 phone request, skid tests have been
conducted on the open graded friction course placed on I 75 approaches to
the drawbridge at Zilwaukee, Initial coefficients of friction, obtained
November 3, 1975, average 0.45; after two months service the average
coefficient of friction increased slightly to 0.52, Tabulated below are co-
efficients of friction by lane and test date for your review.

Test November 3, 1975 December 30, 1975

Lane Low High Avg Low High Avg
NBOL 0.46 0.48 0.47 0,53 0,55 0.54
NBIL 0,40 0,44 0,43 0.48 0051 6.50
SBOL 0,46 0.47 0.46 0,53 0.57 0.56
SBIL 0.42 0.45 0.44 0.50 0.51 0.50

TESTING AND RESEARCH DIVISION

anineer of Respeffch
LTO:PTL:bf ' _'
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OFFICE MEMORANDUM
DATE: Octobér 8, 1975
T0: B. A. Conradson

District Traffic and Safety Engineer

FROM: L. T. Oehler

SUBJECT: Skid Tests on Project Mb 83013-07669A.,
Research Project 54 G-74, 75 SR-25.

In accord with your September 15, 1975 request, skid tests have been -
conducted on M 37 from M 115 north to M 113 (Project Mb 83013-
07669A). The bituminous aggregate surtacing of this roadway was com-
pleted during the 1975 construction season by Peninsula Asphalt Corp.
Wst values were obtained September 22, 1975 and ranged from 0.23 to
0.41 and averaged 0.3L. A layout of the bituminous aggregate surface
tested and corresponding friction levels are shown on the attachments,

TESTING AND RESEARCH DIVISION

G

Engineer of Research
LTO:PMS :bf
Attachments
ce: T. R. WiSeman

D. E. Orne
K. A. Allemeier
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FROM:

SUBIJECT:

D, E. Orne

OFFICE MEMORANDUM

October 3, 1975

Engineer of Traffic and Safety

L. T. Oehler

Regearch Project 54 G-74, 75 SR~26.

In accord with your September 19, 1975 request, skid tests have been con-
ducted on US 12 (Michigan Ave) between Hubbard St and US 10 (Lodge Free-

Skid Tests on US 12 Between Hubbard St and US 10, City of Detroit.

way). Half of the EBCL and WBCL is brick; the other half is bituminous.
Consequently, in these lanes, friction levels were taken in the outside and

inside whee! tracks to differentiate surface types. Wsf values on the three
lanes of bituminous ranged from 0. 28 to 0.47 and averaged 0.38; the brick

lanes ranged from 0.25 to 0.38 and averaged 0.32. A summary of gkid
test results is shown below for your review.

Coefficient of Wsf

Test Location S?;g:e Lane Low High Avg
West of Harrison Brick EBOL 0.29 0.38 0.33
Brick EBCIL-OWT 0,28 0.35 0,32

Bit EBCL-IWT 0,41 0.44 0.42

Bit EBIL 0,34 0.39 0.36

Brick WBOL 0.25 0,31 0. 28

Brick WBCL-OWT  0.33 0,35 0,34

Bit WBCL-IWT 0.33 0.39 0. 37

Bit WBIL 0.28 0.35 0.32

West of US 10 Brick EBOL 0.29 0.34 0,31
- Brick EBCL-OWT 0.31 0,38 0.35

Bit EBCL-IWT 0.41 0,47 0.45

Bit EBIL 0.33 0,42 0. 37

Brick WBOL 0,27 0.29 0,28

Brick WBCL-OWT  0.33 0.37 0.35

Bit WBCL-IWT 0.38 0.41 0,40

Bit WBIL 0.38 0.39 0.38

LTO:PMS:bf

ce: P. J. Riley

TESTING AND RESKARCH DIVISION

— e Y L )
Z, AR .i;,d.yg

Engineer of Research
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- FROM:

SUBJECT:

D. L. Wickham _
Construction Staff Engineer

F. Copple

Skid Test Measurements on 1196, State Project 70024-00983A,

Research Project 54 G-74, 75 SR-27,

In response to your September 23, 1975 verbal request, skid tests were conducted

September 29, 1975, on the eastbound lanes of I 196 within and both sides of the

area bounded by Stations 628 to 636, Included in the following skid data summary

are results of earlier routine survey tests performed on July 1, 1975.

40 mph
Test . Lane No. of | coefficient of Wsf
Date Test Location Tested | Tests -

Low | High | Avg
7-1-75 From southwest of Byron Rd EBOL 3 0.59 0.63 0,61
to northeast of 56th Ave ERIL 3 0.64 0.68 0.66
WBOL 3 0.58 0.60 0.568
WBIL 3 0.60 0.69 0.67
9-29-75 Waest of Station 628 EBOL 3 0.55 0.61 0.58
: EBIL 3 0,61 0.65 0,63
From Station 628 to 636 EBOL 6 0.37 0.52 0.42
EBIL 3 0.48 0.59 0,583
East of Station 636 EBOL 3 0.47 0.47 0,47
EBIL 3 0.53 0.55 0.b54

A TESTING AND RESEARCH DIVISION

P ;'1
v /7 AL
F. Copple - Supervisor
Pavement Performance Group
FC:bf

ce: K. A. Allemeier
2 L. T. Ochler
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OFFICE MEMORANDUM

DATE: November 13, 1975

TO: D. E. Orne
Engineer of Traffic & Safety

FROM: K. A, Allemeier

SUBJECT:  Field Skid Tests of Pavement Marking Materials
Research Project 54 G~74, 75 SR-28

In accord with your September 24, 1975 request, skid tests have been conducted on
the three pavement marking materials placed on the unopened section of we stbound
US127 at US-27. lhem four of your request (RR X'ing site) has been deleted because

a suitable test location could not be found. Since pavement texture is not completely
smoothed by most paint applications, skid tests were also conducted on the transverse
broomed concrete paveme nt adjacent to the marking materials.

Following is a summary of skid test values as obtained October 30, 1975,

Burface Tested Lane and 40 mph Coefficient of waf
Location Low High Avg,
#1 - Dept. Fast Dry Paint, ‘WBIL ~ East 0.34 0.39 . 0,37
White Beaded Marking
#2 - Hot Plastic, Yellow WBOL 0.22  0.25 0.23
Beaded
#3 - Cold Plastic, White WBIL -~ West 0. 03 0.07 0.04
Marking
Concrete Pavement adjacent to #1 WBIL 0.65 0.69 0.67

TESTING AND RESEARCH DIVISION

4

"~ Engineer of Testing and Research
KAA:PTL:cgc '

cec: L, T. Oehler
J. P, Neve, Jr.
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OFFICE MEMOGRANDUM

DATE: October 20, 1975

T0: ' D. E. Orne
Engineer of Traffic and Safety

FROM: . L. T. Ochler

SUBJECT: Skid Tests on M 85 Curve, City of Trenton.
Research Project 54 G-T4, 75 SR-29,

In accord with your September 29, 1975 request, skid tests have been con-
ducted on M 85 (Fort Rd) in the curve arca north of West Rd in the city of
Trenton. Friction Ievels on this concrete surface, as measured Qctober 8,
1975, ranged from 0.28 to 0,40 and averaged 0.34. Test personnel re-
ported the presence of tar intermittently splashed onto the SBIL., This tar
could be a spill-over resulting from a previous shoulder surfacing. Indi-
vidual lane coefficients for the subject curve area are shown below.

Coefficient of Wsf

Lan :

© Low High Avg

NBOL R 0.35 0,38 0.37

NBIL 0.35 0.40 0.38

SBOL 0.29 0.33 0.31

'SBIL 0.28 0,33 _ 0.31
TESTING AND RESEARCH DIVISION

~L, o T O QL)
Engineer of Research
LTO:PMS:bf

cce: P. J. Riley
L. Brown

- 167 -



OFFICE MEMORANDUM

October 27, 1975

TO: Fo Copple, Supervisor
Pavement Performance Group

FROM: P. M, Schufér

SUBJECT:  Skid Tests on 1=-96 over the Thornapple River (BO1 of 41024)
Research Project 54 G~74, 75 SR-30

In accord with your September 26, 1975 request skid tests have been conducted again
on the partially transverse combed deck of BO1 of 41024, Reported below is a historical
review of wsf values obtained during 1974 and 1975,

 BO1 of 41024 Texturing Test Lane and 40 mph Coefficient of WSF

Location : Method Date - Direction Low High Avg.
East half of deck Transverse 8-12~74 EBOL 0.48 0,52 0.49
Comb 5-23~75 0.54 0.55 0.54
10-16~75 0.45  0.48  0.46
Burlop Drag  5-23-75 wBOL 0.50 0.53 0.52
10-16~75 0.48 0.55 0.52
~ West half of deck Burlap Drag  8-12-74 EBOL 0,37  0.40 0.38
5~23-75 0.45  0.46 0.45
10-16-75  0.45  0.45 0.45
Burlap Drag  5-23-75 WBOL 0.51 0.52 0.52

10-16-75 0.47  0.50  0.49 |

BO1 of 41024 Texturing Test Lane and 20 mph Coefficient of WSF i

Location Method Date Direction  Low High Avg. |
East half of deck Transverse 5-23-75 EBOL 0.68 0.69  0.69
Comb 10~-16-75 0.50 0.52 0.51
Burlap Drag  5-23-75 "WBOL 0.66 0.70 - 0.68
10-16~75 0.55 0.58 0,57
West half of deck Burlap Drag  5-23-75 EBOL 0.59 0.64 0,62

10-16-75 0.52 0,53 0.52 ;
Burlop Drag  5-23-75 WBOL 0.66  0.68 0.67

10-16-75 ' 0.53 0.54 0.54

TESTING AND RESEARCH DIVISION

PMS:cge ~ 168 - S 2~

cc: Ro L, Felter : ~ Pa M. Schafer = Pavement Performance Group




OFFICE MEMORANDUM

.DATE: October 24, 1975

TO: P. J. Serafin, Supervising Engineer
Bituminous Technical Services Unit

FROM: - L. T. Oehler

SUBJECT:  gkid Test Results on Experimental Rubber Asphalt Project in Detroit
and on Open-Graded Friction Course in Bay City.
Research Project 54 G-74, 75 SR-31,

In accord with your October 7, 1975 request, skid tests have been conducted in
the two areas you specified.

Friction levels were measured October 19, 1975 on the experimental rubber
asphalt project recently completed on Michigan Ave (US 12) between Wyoming
Ave and Hubbard St in Detroit.” Initial skid tests on the rubber asphalt sections
yielded coefficients ranging from 0.50 to 0.64 and averaging 0.57. The control
area, conventional asphalt sections, yielded initial wsf values ranging from 0,48
to 0.66 and averaging 0.58. No significant difference between the conventional
and experimental surface is indicated by initial friction levels. Attached is a
summary of test data for your review.

Skid tests were conducted October 15, 1975 on the recently completed open-
graded friction course located on M 25 between Heavenridge St and Scheurman
Rd in Bay City. Initial coefficients at this location ranged from 0,37 to 0.47
and averaged 0,42; results of these tests are shown below.

Lane Coefficient of Wsf
Tested Low ' High Avg
EBOL 004’0 05 42 : 0. 4:1
EBIL 0040 i Oo 4:5 0542
WBOL 0.41 0. 47 0.45
WBIL 0,37 _ 0.44 0.42
TESTING AND RESEARCH DIVISION
o
“~do v\',,ﬂ L Okde)
| : Engineer of Research
LTO:PMS bt '
Attachment

ce: Ko A, Allemeier
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EXPERIMENTAL RUBBER ASPHALT PROJECT (Mb 82062- 0772:7A)
' Skid Test Date: 10-19-75

75 SR-31
; . Coefficiént of Wef
Surface US 12 Tocation Direction

Type and Lane | Iow High | Avg
From 635 ft west of Wyoming EBOL ¢.60 0.65 0,62
east to Wyoming EBIL 0.58 0.60 0,59
WBOL- 0.59 0.81 0.60
WBIL ¢.58 0.59 0.59
Wyoming to Cabot EBOL 0.55 0.60 0,58
EBIL 0.53 0.58 0,56
WBOL, 0.54 0,58 0.56
WBIL 0.48 0,55 0.51
.ti- y 28th St to Clark EBOL 0.5%9 0.63 0.81
C°R"e‘;l ;’tna EBCL  0.52 0.59 0.56
Spia EBIL  0.58 0,58 0.58
WBOL 0.59 0.61 0.60
WBCL 0,60 0.63 0,61
WBIL 0.66 0.61 0,58
Clark to Hubbard EBOL 0.60 0.63 0,61
EBCL 0,563 0.59 0.56
EBIL 0,52 0.57 0,54
WBOL  0.60 0.66 0.62
WBCL 0.55 0.61 0.58
WEBIL 0.58 0.61 0.59
Cabot to Freer EBOL 0.55 0.58 0.57
EBIL 0.54 0.60 0.56
WBOL 0.52 0.57 0,54
00 a 53 o 2

Rubber WBIL 50 0 0.5
Asphalt Freex_' to Livernois ~ EBOL 0.54 0,60 0,56
EBIL 0.57 0.64 0;._59
‘“WBOL 0.587 0.60 0.58
WBIL 0.58 0.84 0.61
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OFFICE MEMORANDUM

DATE: " Qctober 16, 1975

J. F. Oravec
Engineer of Maintenance

FROM: L. T. Oehler

SUBJECT: 8kid Tests on I 75 Seal Coat, Otsego County.

Research Project 54 G-74, 75 SR-32.

Attached are results from skid tests made on October 13 on a length of I 75
in Otsego County; the particular area is one where a seal had been placed.
Tests were made before the field crew could be informed of specific loca-
tions noted in your lefter of October 8. However, tests were taken inter-
mittently over the entire length of the seal coat so those areas noted were
included. :

Seal coat frictjon levels ranged from 0,09 to 0.31 and averaged 0,20, Ad-
jacent bituminous concrete surfaces yielded coefficients ranging from 0. 33

to 0,60 and averaging 0.45,

TESTING AND RESEARCH DIVISION

A T O

Engineer of Research

LTO:PMS :bf

Attachment

ce:. K. A, Allemeier
P. J. Serafin
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Lane, Coefficient

~ Surface | Direction of Waf
Type and

| Wheeltrack | Low | High | Avg

175 Location

- 1st seal coat patch north of Seal Coat NBOL-IWT 0.12 0.14 0,13
Parmetor Rd
2nd seal coat patch north of Seal Coat' NBOL-IWT 0.12 0.26 0.19
Parmetor Rd - downhill grade
Continuing northerly . Bit Conc NBOL-IWT 0.59 0.60 0.59
Adjacent to rest area Seal Coat NBOL-IWT 0.22 0.27 0.26

NBOL-OWT 0.16 0.31L 0.25

South to south limits of Vander- Seal Coat NBOL-IWT 0.13 0.19 0,18
bilt NBOL-OWT 0.23 0.28 0.25

South of Alexander Rd Seal Coat NBOL-IWT 0.20 0,23 0.21
NBOL-OWT 0.21 0.25 0.23

Continuing northerly Bit Coﬁc NBIL-IWT  0.54 0.54 0.54

North of Milepost 294 Seal Coat NBOL-IWT 0.12 0.16 0.13
NBOL-OWT 0.19 0.22 0.21

North of Milepost 295 Bit Conc NBOL-IWT 0.37 0.38 0.37
NBOL-OWT 0.37 0.39 0.38

Immediately prior to lst seal Bit Conc SBOL-IWT 0.33 0.40 0.37 -
coat application

South of Milepost 294 Seal Coat SBOL~IWT 0,09 0,13 0,11
SBOL"OWT 0913 09 15 0514

South of Milepost 292 Seal Cont SBOL-IWT 0.22 0.31 0.26
: SBOL-OWT 0.18 0.28 0.25

North of old US 27 © 8eal Coat SBOL~-IWT 0,18 0.25 0,21
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T0: P. Kamarainen
Construction Division
FROM: L. T. Qehler

SUBJECT: 8kid Tests on Eastbound M 50 ramp to Southbound US 127, North of

Jackson, Research Project 54 G-74, 75 SR-33.

Ag a result of your Qctober 14, 1975 conversation with F. Copple, skid

tests have beenr made on the short length of seal coat on the easibound M 50
ramp to southbound US 127, Three tests were conducted Qctober 23, 1975, I
at this site; wsf values ranged from 0,14 to 0,19 and averaged 0.16.

TESTING AND RESEARCH DIVISION

“f &, T Qukley

Engineeur of Research

LTO:PMS:bf

ce: Ko A, Allemeier
D. E. Orne
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OFFICE MEMORANDUM

DATE: November 14, 1975

TO: P, Kamarainen
Construction Division

FROM: L. T. Oehler’

SUBJECT: Skid Tests at Two Ramp Locations in Jackson County
Research Project 54 G-74, 75 SR-33a

Skid tests were conducted on the M-50 ramp to southbound US-127 on October 23,

1975 and reported to you in my October 24 correspondence., At this time wsf values
ranged from 0.14 to 0.19 and averaged 0, 16.

A kerosene and sand treatment was applied to the above ramp and to the northbound
US-127 ramp to M-50 during the week of November 3. In re sponse to your October
31 phone request, skid tests have been conducted on the treated areas. Frietion
levels on the southbound ramp ranged from 0,38 to 0.46 and averaged 0,43. The
northbound ramp yiclded wsf values ranging from 0.29 to 0. 60 and averaging 0,44,

TESTING AND RESEARCH DIVISION

7 -
A, 7 Ol
Enginee? of Research
Research Laboratory Section

LTO:PM3:cge

ce: K, A, A]lemeier
D. E. Orne
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OFFICE MEMORANDUM

DATE: October 24, 1975

TO: P. J. Serafin, Supervising Engineer
Bituminous Technical Services Unit

FROM: L. T. Ochler

SUBJECT: Additional Skid Tests on M 37 from Mesick to M 113 (Project Mb
83013-07669A). Research Project 54 G-74, 75 SR-34.

In accord with your teletype message dated October 13, 1975, additional

skid tests have been conducted on M 37 between Mesick and M 113 to deter-

mine if the sheen on the surface has been worn off and the urgency of gign-

ing has been alleviated. Initially skid tests were conducted on this surface

September 22, 1975 and reported in my October 8, 1975 letter to B. A,

o Conradson (75 SR-25). At this time wsf values ranged from 0.23 to 0.41

and averaged 0.31. The most recent tests were conducted October 21, 1975;

wsf values ranged from 0.18 to 0. 33 and averaged 0.25 {19 percent lower
than those determined one month earlier). Attached is a layout of the sub-
ject area showing results from both sets of skid tests.

TESTING AND RESEARCH DIVISION

L Ay 7 vkl

Engineer of Research

LTO:PMS:bf

cc: T. R, Wiseman
B. A. Conradson
D. E. Orne
K. A. Allemeier
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COEFFICIENT OF WET SLIDING FRICTION (5B)
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OFFICE MEMORANDUM

DATE: November 14, 1975

TO: - D. E. Orne :
Engineer of Traffic and Safety

FROM: L. T. Oghler .

SUBJECT: Skid Tests at Four Saginaw County Locations
Research Projeet 54 G-74, 75 SR-35 '

In accord with your October 14, 1975 request, skid tests have been conducted at
the four locations you specified.

1. The I-75 exit ramp to northbound I-675 is single lane as traffic leaves I-75
but becomes a two-lane ramp prior to its' crossing over I-75. Wsf values . .
at this location ranged from 0.29 to 0.52 and averaged 0.37. o

2, I-675 from the east city limits of Saginaw west to the westbound exit ramp
to 5th and 6th streets (milepost 0,96 to 1.83) yielded 2 friction level range
of 0.35 to 0.48 and an average of 0.43.

3. Location 3 was I-675 from west of the Saginaw River structure west and north
to the Sha ttuck Road underpass (milepost 2. 80 to 4,01). All lanes except
the SBOL appear to possess a uniform friction level throughout this test loca-
tion. The SBOL has a polished appearance in the area between Weiss Road
and the Saginaw River. SBOL coefficients in the polished area average 0. 29
and out of the polished arca average 0.40. Considering all tests conducted
in location 3, wsf values ranged from 0.25 to 0.42 and averaged 0. 35.

4. The fourth location requested was the deck of the I-675 bridge over Saginaw

River (mﬂepost 2.70). Coefficients ranged from 0,34 to 0,54 and averaged
0.42,

Skid tests were conducted October 29, 1975 and are shown below for your review,

Location Lane 40 mph Coefficient of Wsf
Tested Low High Avg
One-Lane Section
1, I-75 Exit Ramp to northwest NB 0.31 0.37 0.34
bound I-675 ,
Two-Lane Section
NBOL 0.29 0,38 0,33
NBIL 0.38 0.52 0.44
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Location Lane "~ 40 mph Coefficient of Wsf
- Tested Low High Avyo,
2. I-675 from the east limits NBOL 0.35 0.38 0.37
of Saginaw west to the west- NBIL 0.47 0.48 0,47
bound exit ramp to 5th and SBOL 0.35 0,42 0.38
6th Streets {milepost 0.96 SBCL : 0.40 0.48 0.45
to 1, 83) SBIL (.40 0.48 0.45

3. I-875 from west of the Saginaw North of Weiss Road

River west and north to Shattuck NBIL 0.31 0.39

Road (milepost 2. 80 to 4, 01) SBOL 0,39 0.41
South of Weiss Road

NBOL 0,32 0.33

SBOL 0.26 0.32

SBIL 0.34 0.42

4. I-675 Bridge over the NBOL 0,34 0.37

Saginaw River- NBIL 0.45 0.47

SBOL 0.39 0.41

SBCL 0.38 0,44

SBIL 0.48 0.54

TESTING AND RESEARCH DIVISION

&, T Gk,

0.34
0.40

0.33"
Ol 29
0.38

0.35
0.46
0.40
0.40
0.52

Enginegr of Research

Resgearch Laboratory Section

LTO:PMS:cgc

ce: D, ¥, VanHine
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OFFICE MEMORANDUM

DATE: November 12, 1975

TO: D, ‘L. Wickham
Construction Division

FROM: F. Copple

SUBJECT: Skid Tests on the Rouge River Bridge
Research Project 54 G-74, 75 SR-36

On October 19, skid tests were conducted over the recently completed latex con-
crete surface, placed on the southbound lanes of the Rouge River Bridge (Project
I 82194-08086A), Wsf values ranged from 0, 35 to 0, 54 and averaged 0.45, No
marked differences in average friction levels were noticed across the four lanes
tested; respective average wsf values for the SBOL, SB#3, SB#2 and SBIL were
0,46, 0,43, 0,46 and 0.44, Individual test values and approximated test locations
are displayed on the attachment,

TESTING AND RESEARCH DIVISION

(ol

F. Copple - Group/Sépervisor :
Pavement Performance Group :
Research Laboratory Section

FC:cgc
Attachment

ce: K, A, Allemeier
L. T. Oehler
M. G, Brown
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IL (®2 | %3 | oL
51
45
24 | 48
4/
39
48
46
45
54
46
46
53
52
54
46
40
41
46
46
45
50 | .39
45 .35
45 - .38
44 | .40
39 | .37
39 | .38
A4 | .4y
44 | .46
44 | .45
44 44
44 | 50
47 44

SKID TESTS ON ROUGE RIVER BRIDGE
. 75 SR-36
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SECTION VII

SPECIAL ATTENTION LOCATIONS
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Special Attention T.ocations

Commencing with the 1973 test program all locations with friction
levels averaging 0.35 or lower will be reported as soon as such friction
levels are determined. This will be accomplished throughout previously
established "high-accident" or "special request" programs, which have al-
ways been reported without delay, or through a recent established "spe-
cial attention' reporting procedure. Reported within this section are the
""special attention" locations and their respective Wsf values.
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OFFICE MEMORANDUM

August 28, 1975

TO: D. E. Orne
Engineer of Traffic and Safety ' r

FROM: L. T. Oehler

SUBJECT: Report of Pavements with Wsf Values Averaging Below 0. 35,
Research Project 54 G-T74, 75 SA-1, '

In conformance with our policy of reporting frietion levels below 0.35, the
attached list of 18 locations is furnished for your review. Listed friction
levels were discovered during routine 1975 skid tests at the aforementioned

locations. '
TESTING AND RESEARCH DIVISION
/ . -
w/(/ﬂngineer of Reseafch
LTO: PMS :bf
Attachment

cc: K. A. Allemeier
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Surface Direction | coefricient of Wst

Project No. Location and
Type Lane |Low | High | Avg
02041 : M 28 at Hickory St, City Cone EBOL 0.40 0.41 0.41
of Munising EBIL  0.37 0.38 0.38
. | ' WBOL 0.34 0.36 0,35
- WBIL  0.35 0.37 0,36
& ' Longitudinal EBOL 0.33 0.37 0.35
Grooved Conc  EBIL 0.33 0.34 0,384
"WBOL 0.33 0.34 0.34
WBIL 0.32 0.34 0.33
11051-05491A US 31 - US 33 from .Fort Bit Conc ~ NBOL 0.39 0.39 0.39
' St N'ly to M 60 BR NBIL 0.39 0.40 0.40
(Main St) in Niles SBOL  0.31 0.33 0.32
| SBIL  0.37 0.37 0.37
11053 Northbound BL 94 - US Conc NBOL 0.20 0.22 0,21
33 from Pleasant St NBIL  0.27 0.30 0.29
) to Ship St in St. Transverse NBOL - 0.24 0,25 0,24
Joseph Grooved Conc NBIL 0.32 0.33 0.33
14011-06130A M 60 (State St) from Bit Conce EB 0.29 0.30 0.30
- M 62 (Broadway St) WB 0.34 0.34 0.34

Ely L,L12 mito E
village limits of

Cassapolis
28012A, C1 M 37 from Beitner Rd . Bit Cone NB 0.32 0.33 0.33
: N to Silver Lake - _ SB 0.34 0.35 0.35
Shore Rd
30032A, C1 M 99 (Will Carlton Rd) Cong NBOL 0.3l 0.33 0,32
‘ from Spring St NW'ly Bit Conc NBIL  0.44 0.45 0,44
- and N'ly to 616 ft S Conc SBOL  0.31 0.35 0.33
of the N city limits of Bit Cone SBIL 0.42 0.44 0.43
Hilledale
v 33082 M 43 from GTWRR  Bit EBOL 0.22 0,29 0.25
¥ (MP 3,28 to structure (X01 of EBIL  0.39 0.44 0,41
MP 3. 6) 33082) E to Hamil- WBOL 0.26 0,43 0,33
ton Rd in Okemos _ WBIL  0.42 0.49 0.46
41031-005 M 45 from W city limits Bit Conc EBOL 0.17 0.20 0,18
(part) of Grand Rapids E to : EBIL  0.20 0,23 0.21
' Bridge St - Control WBOL 0.20 0.23 0,21
Section 41081 WBIL  0.23 0.25 0.24
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Direction i
Project No. Location Surface and Coctllciont of Wet
Type Lane |Low | High | Avg
80071-06144A M 40 from 41 ft N of - Bit Agg NB 0.31 0.36 0.34
(part) Van Buren St, in SB 0.30 0.33 0.32
Gobles, N'ly 4.43
mito 40 ft S of the
Van Buren-Allegan
Co. Line
81081 ‘"M 17 approaches to Sum-~ Cone EBOL  0.32 0.33 0.32
mitt St, Ypsilanti EBCL 0.27 0.30 0.28
' EBIL 0.30 0.32 0.31
Transverse EBOL 0,30 0.32 0.31
Grooved Cone EBCL  0.28 0.33 0.31
EBIL 0.30 0.36 0.33
81081 M 17 approaches to Qak- Conec EBOL 0.33 0.37 0.35
wood, Ypsilanti EBIL 0.33 0.37 0.35
WBOL  0.28 0.33 0.30
WBIL 0.30 0.32 0.31
Transverse EBOL 0.39 0,42 0.41
Grooved Conc EBIL 0.40 0.41 0.40
. WBOL 0.38 0,40 0.39
WBIL 0.34 0.36 0.35
81081 M 17 approaches to Cone EBOL 0.25 0,26 0.25
Mansfield, Ypsilanti EBIL 0.25 0.27 0.26
WBOL 0,31 0.35 0,32
WBIL 0.30 0.35 0.32
Transverse EBOL 0.32 0.35 0.33
Grooved Conc  EBIL 0.33 0.37 0.35
WBOL 0.37 0.40 0.38
WBIL 0.35 0.36 0.36
81081 M 17 approaches to Cone EBOL 0.28 0.30 0.29
Hewitt, Ypsilanti EBIL 0.28 0.32 0.31
WBOL - 0.30 0.32 0.31
WBIL 0.30 0.36 0,33
Transverse EBOL 0.34 0.35 0.34
Grooved Conec EBIL 0.35 0.36 0.35
WBOL 0.39 0.40 0.39
WBIL 0.39 0.40 0.39
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IR

: Direction ici
Project No. Location Surface and Coeft lolont of W
Type Lane |Low | High | Avg
81081 M 17 approaches to Golf- Conc EBOL  0.28 0.30 0.29
side, Ypsilanti EBIL 0.34 0.37 0.36
WBOL 0.27 0.32 0.30
WBIL 0.29 0.30 0.29
Transverse EBOL 0.32 0,37 0.35
Grooved Cone EBIL 0.36 0.40 0.37
WBOL. 0.40 0.42 0.41
WBIL 0.35 0.39 0.37
X01 of 82024 T 94 over DeQuindre JTatex Conc EBRT 0.37 0.39 0.38
' Yard EBOL 0.31 0.33 0.32
EBCL 0.34 (.34 0.34
EBIL 0.32 0.36 0.34
WBRT 0.30 0.32 0,31
WBOL 0,32 0.34 0.33
‘WBCL 0.34 0.35 0.35
WBIL  0.38 0.42 0.40
518 of 82025  Allard Ave over I 94 Polyurethane EBOL 0.43 0.46 0.45
Conc¥* EBIL 0.31 0.34 0.33
Conc* WBOL 0,50 0.53 0.52
Conc* WEIL 0.06 0,09 0.07
Polyurethane  WBIL 0.33 0.35 0.34
82053 US 24 at 5 Mile Rd Skid Resistant
. Us 24
Resurfacing —_—
NBOL 0.30 0.32 0.31
NB#3 0.34 0.30 0.34
NB#2 0.35 0.36 0.36
NBIL 0.34 0.36 0.3b6
SBOL 0.36 0.37 0.36
SBCL 0.38 0.41 0.39
SBIL, 0.40 0.41 0.41
5 Mile Rd
EBOL 0.39 0.42 0,41
EBIL 0.41 0.44 0,42
WBOL  0.37 0.42 0.40
WBIL 0.44 0.46 0.45
S27 of 82195 Brush St over 175 Latex Mod NBOL 0.39 0.42 0.40
Mortar NBCL 0.32 0.35 0.34
NBIL 0.33 0.38 0.36.

* A polyurethane coating has been partially or entirely worn off.
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OFFICE MEMORANDUM

DATE: October 31, 1975

70 D. E. Ome
Engineer of Traffic and Safety

| FROM: Lo To Oechler

SUBJECT: Report of Pavements with Wsf Values Averaging Below 0.35
Research Project 54 G-74, 75 SA-2

In conformance with our continuing policy of reporhng friction levels below 0,35, the
attached list of 30 focations is furnished for your review. Listed friction levels were
discovered during routine 1975 skid tests at the designated locations.

TESTING AND RESEARCH DIVISION

'"’,i_ i:.,...l v OJ—M&/

Engineer of Research

LTO:PMS:cgc
Attachment

cc: Ko A, Allemeier
District Engineers
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end

Project Surface Direction Coefficient of Wsf
Number Location Type and Lane low  High Avg
02041 M-28 Curve af Hickory Grooved EBOL 0.35 0.39 0.37
Street, City of Munising Conc EBIL 0.31 0.35 0.33
WBOL 0.29 0.33 0.31
WBIL 0.35 0.39 0.37
Conc EBOL 0.35 0.41 0.38
EBIL 0.42 0.42 0.42
WBOL 0.31 0.34 0.32
WBIL 0.34 0.39 0.37
0701107632 M-28 from Baraga~ : East of County Line _
(Control 07021} - Houghton County Line  Bit Agg EB 0.34 0.38 0.36
E 6.41 miles WB 0.34 0.37 0.35

East End of Project

EB ' " 0,29 0.37 0.33
WB 0.27 0.29 0.28
13121G, Cb6 =94 BL from Cepitol - Conc EBOL 0,33 0.35 0.34
Ave, E. ot "S" St. EBIL 0,37 0.42 0.39
in Baftle Creek WBOL 0.33 0.35 0.34
WBIL 0.38 0.42 0.40
25073 M-54 ot M-57 Exp. Skid NBOL 10 0.21 0.17
Resistance  NBIL 0.51 0.61 0.57
Surface SBOL 0.28 0.39 0.35
SBIL 0.48 0.63 0,57
40022-07687 M-72 from E, of M-66  Bit Agg EB 0.23 0.31 0.25
: E. to Crawford Co. WB 0.21 0,37 0.30
Line WBTL 0.33 0.37 0.36
41041-04028A  Oid M-2] af [-19% Bit Conc EBOL 0,32 0.34 0.33
EBIL 0.39 0.42 0.41
WBOL 0.36 0.40 0.38
WBIL 0.42 0.43 0.42
44011-003 M-24 from Turill Rd. Conc NBOL - 0.27 0,33 029
(00622) N. to N. of Peqrl Bit INBEL 0.39 0.44 0.41
Street Conce SBOL 0.26 0.28 0.27
Bit SBIL 0.40 0.42 0.41
48032-005 M-123 in Newberry Bit Agg NB 0.27 0.31 0.29
~ from S. limifs fo Helen SB 0.32 0,35 0.33

Street
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Project Surface Direction Coefficient of Wsf
Number Location ~ Type and Lane Low  High Avg
50013A, Cl1 M-53 from $. of 21 Conc NBOL 0.33 0.37 0.36
Mile Rd. N. to 5. of NBIL 0.39 0.42 0.40
25 Mile Rd. SBOL 0.32 0.35 0.33
: SBiL 0.42 0.46 9.44
50013A, C2 M-53 from N. of 24 Conc NBOL 0.37 0.41 0.39
Mile Rd. N. to Old NBIL 0.45 0.47 0.46
M=53, N. of Washington SBOL 0.32 0.35 0.34
SBIL 0.41 0.46 0.44
50022A, C5 M-59 from Old M-53 Conc EBOL 0.25 0.25 0.25
E. to M=53 relocatiion Bit Conc EBiL 0,28 0.34 0,31
- Conc WBOL 0.22  0.27 90.24
Bit Conc WBIL 0.32 0.34 0.33
50023 M-59 Curve between Grooved "EBOL 0.38 0.39 0.39
DeQuindre Rd. and Conc EBIL 0.37 0.40 0.39
Ryan Rd. WBOL 0.32 0.38 0.36
WBIL 0.33 0.37 0.34
Conc EBOL 0.33 0.37 0.34
EBIL 0.45 0.51 0.47
WBOL 0.34 0.38 0.37
WBIL 0.38 0.42 0.40
56023 Eastbound M-20 ot Grooved EBOL 0:.29 0.35 0,32
Ashman St., City Conc EBCL 0.29 0,34 0.32
of Midland EBEL 0.31 0635 0633
Conc EROL 0.34 0.37 0.35
EBCL 0.32 0.33 0.33
EBIL 0.32 0.37 0.34
56023 Eastbound M=20 ot Grooved EBOL 0.31 0.37 0.33
Rodd St., City of Conc EBCL 0.33 0.34 0.34
Midland , EBIL 0.31 0.34 0.32
Conc EBOL 0.29 0.34 0.32
EBCL 0.29 0.33 0.3}
EBIL 0.31 0.33 032
56023 Eastbound M=20 af Grooved EBOL 0.32 0.38 0.34
Cronkwright, City Conc EBCL 0.34 0.34 0.34
of Midland EBIL 0.38 0.41 0.39
Conc EBOL 0.32 0.34 0.33
EBCL 0.32 0.37 0.34
EBIL 0.35 0.37 0.36
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Project Surface Direction Coefficient of Wsf
Number Loc gtion Type and Lane low High Avg
58053-003 US-24 from S, of Stoney _ South of Vreeland Rd (Control Section 82051)
(00790) - Creek Bridge in Monroe  Bit Conc NBOL 0.31 0.32 0.31 3

“Co. NE to Carter Rd. in : NBIL 0.38 0.40 0,39

Wayne Co., omitting at SBOL 0.38 0.38 0.38
Huron River Bridge in SBIL - 0.40 0.42 0.41°

Flatrock and ot West Rd. South of Rockwood (Conirol Section 58053)

\ Bit Conc NBOL 0.44 0.47 0.45

: NBIL 0.53 0.54 0.53

SBOL 0.41 0.44 0.42

SBIL 0.47 0.50 0.48

63031-020 US-10 ~ US-24 from N. Gone NBOL 0.37 0.41 0.40
(00850A) of 14 Mile Rd. N. to NB#3 0.34 0.40 0.38
N, of 15 Mile Road NB#2 0.32 0.35 0.34

' NBIL 0.39 0.40 0.40

SBOL 0.32 0.37 0.35

$B#3 0.33 0.37 0.35

SB#2 0.38 0.40 0,39

SBIL 0.35 0.40 0,38

63031-021 US-10 - US-24 from S. Conc NBOL 0.42 0.46 0.44
(018424) of Exeter Dro N. to N, NB#3 0.29  0.33 0.3]
. of Shallow Brook Drive NB#2 0.28 0.31 0.29
NBIL 0.25 0.34 0.30

SBOL 0.28 0.29 0.29

SB#3 0.26 0,28 0,27

sg#2 0.28 0.32 0.30

SBIL 0:34 0.37 0.36

63525-05505 M-150 from M-59 re~- Conc NBOL 0.27 0.32 0.30
location N. to N, of NBIL 0.34 0.392 0,37

Hamlin Road SBOL 0.28 0.33 0.30

SBIL 0,38 0.392 0.38

73033, C9 M-58 (formerly M-81)  Conc WBOL 0.28 0.32 0.30
from Carolina St., E. WBCL 0.28 0.29 0,28

to Schoefer Street WBIL 0.25 0.32 0.28

73063~04989A M-46 from C&0 RR Bit Conc EBOL 0,33 0.39 0.36
E. to Quter Drive EBIL 0.39 0.39 0.39

WBOL 0.32 0,34 0.33

WBIL 0.32 0.35 0.34

73101-024 1675 from W, of 14th Conc NBOL 0,33 0.38  0.36
(01017A) St. W. to Washington NBIL 0.53 0.54 0.53
Ave. in Soginaw SBOL 0.29 0.34 0.32

' SBIL 0.44 0,48 0.46




4

Project Surface Direction Coefficient of Wsf
Number Location - Type and Lane low High Avg
76021 =69 ot M-52 Grooved EBOL 0.26 0.29 0.27
Conc EBIL 0.27 0,32 0,29
Conc EBOL 0.28 0.29 0.29
EBIL 0.32 0.39 0.36
77023, C10 EB M-21 from Old Conc "EBOL 0.40 0.46 0.43
M-146 E, to M-25 EBIL 0.28 0.31 0,30
82062-013 US~12 ot M=39 Conc EBOL 0.26 0,32 0.30
(01185) ' EB#3 0.32 0.33 0.33
EB#2 0.33 0,37 0.35
EBIL 0.39 0.44 0,42
WBOL 0.35 0.41 0.38°
wa#3 0.32 0.38 0.35
WB#2 0.33 0.35 0.34
WBIL 0.31 0.35 0.33
82121, C7 1~96 BR (Grand River Bit Conc EBOL 0.35 0.38 0.37
Ave .) from McNichols EBIL 0.35 0.39 0.37
Rd. SE to Freeland Rd, WBOL 0.33 0.37 0.34
) WBIL 0.32 0.37 0.34
82131, C9 M-1 (Woodward Ave) Bit Conc NBOL 0.34 0.35 0,34
from E. Grand Blwd. NBIL 0.37 0.38 0.38
NW to Clairmont St. SBOL 0.38 0.40 0.39
SBIL 0.34 0.38 0.36
S01 of 82191 1-75 over Huron River Latex Conc  NBOL 0.42 0,44 0.43
Drive : NBCL 0.32 0.37 0.34
NBIL 0.48 0.50 0.49
SBOL 0.38 0.39 0.38
SBCL 0.28 0.34 0,32
SBIL 0.38 0.41 0.39
82211027 M-85 from S. of LeRoy . , South of Outer Drive
St. in Trenton N, to Bit Conc NBOL 0.31 0.33 0,32
Peters St. in Detroit NBCL 0.33 0.39 0.37
NBIL 0.34 0.392 0.36
SBOL 0.37 0.38 0,38
SBCL 0.37 0.40 0.38
SBIL 0,38 0,40 0,39
South of Eurekqg :
NBOL 0.32 0.33 0.32
NBIL 0.33 0.37 0.35
SBOL 0.33 0.37 0.35
SBIL 0.29 0.34 0.32
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Project Surface Direction Coefficient of Wsf
Number Location Type and Lane bow  High Avg
T98004~ M~=84 from Deidorfer Bit Conc NBOL 0.35 0.40 0.38
04607A St. N, to 300 ft N, NBIL 0.32 0.35 0.33
(Control 73033)  of Shattuck Road SBOL 0.28 0.31 0.30
SBIL 0.28 0.29 0,29
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