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The information contained in this report was compiled exclusively for the use

of the Michigan Department of Transportation. Recommendations contained

herein are based upon the research data obtained and the expertise of the re- @
searchers, and are not necessarily to be construed as Department policy. No

material contained herein is to be reproduced—wholly or in part-—without the

-expressed permission of the Engincer of Testing and Research,
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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 fdlIowing direction of test vehicle)

RT .= right turn lane 3 or 2 = third or second lane from

LT = lefi turn lane centerline or median
01, = outer lane :

CL = center lane . , |
IT. = inner lane

DL = deceleration lane
ML = merging lane
TI. = truck lane

RI, = ramp lane




INTRODUCTION

The Michigan Department of Transportation began reporting pavement
friction values in terms of Friction Number (FN) on July 10, 1980, This
unit was a direet result of calibration and correlation studies conducted at
the Field Test and Evaluation Center in East Lib'erl:y, Ohio. Since all data
appearing in this year's report were obtained prior to the above date, all

friction values are in terms of our previous standard unit, Coefficient of

Wet Sliding Friction (Wsf). For informational purposes, the table on the
following page relates Wsf values to FN values (which will be used in sub-
sequent reports).

During the 1979 calendar year, over 13,800 pavement friction tests
were conducted throughout Michigan. These tests are summarized in this
report according to the annual reporting procedure initiated in 1965. Fric-
tion levels for nine basic categories are included.

I. Initial Pavement Friction Test Results for Concrete and Bitu-
. minous Pavements,
II. Five-Year Pavement Friction Test Results for Concrete and
Bituminous Pavements,
III. Ten-Year Pavement Friction T est Results for Concrete and
Bituminous Pavements,
IV. Fifteen-Year Pavement Friction Test Results for Concrete and
Bituminous Pavements,
V. Inventory of Pavement Friction Test Results on Concrete and
Bituminous Pavements Constructed Before 1963,
VI. Ezxperimental Features in Pavement Surfaces,
VII. High-Accident Locations,
VIII. Special Request Tests,
I[X. Special Attention Y.ocations.,

Explanatory remarks are presented at the beginning of each category.
All high-accident location tests, special request tests, and special atten-
tion location tests have been previously reported to 1n{.erested agencies
within the Department.

All pavement friction test values are expressed as 40 mph coefficients
of wet sliding friction (Wsf), MDOT tests have indicated that on highly
textured concrete surfaces, Wsf values of 0.60 or higher would be expect~
ed. On the other hand, surfaces with coefficients of less than 0.10 could
be representative of ice under certain conditions.




FRICTION TESTER CONVERSION VALUES, 1980

Conversion Values

Wet Sliding

Wet Sliding

Wet Sliding

Friction to Eilri%z: Friction to 11:1‘111(;1%2: Friction to iﬁ‘:}:g‘;
(x100) (x 100) (x 100)

10 12 40 33 70 54
11 13 41 34 71 .
12 14 49 " 35 79 56
13 15 43 . 36 73 56
14 15 44 . 36 74 57
15 16 45 a7 75 58
16 17 46 38 78 59
17 17 47 38 77 co
18 18 48 39 78 60
19 19 49 40 79 61
20 19 50 40 80 61
21 20 51 41 81 69
22 21 52 49 89 63
23 22 53 42 83 63
24 22 54 43 84 64
25 23 55 44 85 65
26 24 56 45 86 686
27 24 57 45 87 66
29 26 59 47 89 68
30 26 60 47 90 68
31 27 61 48 91 69
32 28 62 49 92 70
33 29 63 49 93 70
34 29 64 ‘ 50 94 71
35 - 30 65 51 95 79
36 31 86 59 96 73
37 31 67 59 97 73
38 32 68 53 98 74
39 33 69 54 99 75

: 100 75

of




Reference should be made to Research Report R~585 ("Summaries of
Michigan Pavement Skid Resistance: 1965 Test Program') and Research
Report R-747, (""MDOT Equipment for Mea.suring Pavement Skid Resis-
tance"} for information regarding operation of the pavement friction mea-
suring equipment, selection of test areas, and verification of retests.

ADT figures have beenincluded for the first time this year in Sections
I through V. The figures shown areestimated maximum 1978 ADT encoun-
tered within the limits of each project and were supplied by Highway Plan-
ning Division's TVM master list.

Generally speaking, pavement friction values obtained onnew concrete
pavements are a measure of the physical texture mechanically created in
the pavement during construction, As this texture is worn away by traffic
and environmental action, the quality of aggregates used becomes the ma~-
jor factor in providing friction. Prior to 1977, initial texture was pro-
duced by a burlap drag which experience has shown to last less than 10
years. Therefore, concrete pavement friction data presentedin this report
for service levelsof 10 years or more arean indication of aggregate gqual-
ity.
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SECTTIONI

INITIAL PAVEMENT FRICTION TEST RESULTS FOR
CONCRETE AND BITUMINOUS PAVEMENTS



Initial Pavement Friction Test Results For
Conerete and Bituminous Pavements

Section T summarizes pavement friction tests represemting over 1,400
lane miles of trunkline surfaces tested during the 1979 calendar year.

Table 1 - Concrete Pavements Constructed in 1976, 1977, 1978, and 1979

1976 Construction

Only one concrete paving project, 50061--00685, was tested at the three-
year service level. Coefficients which ranged from 0.55 to 0.75 and had a.
weighted average of 0.65 were determined during the 1979 test year.

1977 Construction

Project 50061-09394 was tested after a two-year service period. The
weighted Wsf value determined during 1979 for this project was 0.66 and
the coefficients ranged from 0.60 to 0,74,

1978 Construction

Nine projects were tésted at the one-~year service level. Coefficients
ranged from 0.42 to 0.96 and had a weighted average of 0.67. An unpre-
cedented high Wsf value of 0.96 was encountered on the SBIL of the I 75

widening Project 73112-05723,

1979 Construction

Two projects were tested during their initial service year. Coeffi-

~cients ranged from 0.57 to 0.88 and had a weighted average of 0.71.

A texturing specification requiring transverse tining of concrete sur-
faces was implemented during the 1977 construction season. A historical
review of 878 concrete pavement lanes, constructed priorto implementation
of the 1977 texturing specification, yielded an avera ge one-year friction
levelof 0,54, Since implementation of this specification, 84 concrete pave-
ment lanes, transversely textured with tines, have been tested at the one-
year service level; their average coefficient was 0.61. Normal test sche-
dules will provide friction decay curves for the tined concrete surfaces in
the future,




Table 2 - Bituminous Concrete Pavements Constructed in 1977, 1978, and

1979

1977 Construction

This year pavement friction tests were conducted at the tWo~yea.r ser-
vice level on two bituminous concrete paving projects. Wsf values for these
ranged from 0.30 to 0.56 and had a weighted average of 0.47. The EBIL
of the M 59 Project 63041-11079 averaged 0.33 and was the only lane with
an average Wsf below 0, 40.

1978 Construction

A total of 51 projects were tested after one service year. Coefficients
ranged from 0.31 to 0.69 and had a weighted average Wsf value of 0,52,
Twelve of 180 lanes tested yielded average friction levels below 0.40. All
four lanes of Project 40012-09699 averaged below the 0,40 mark. This
project is located on US 131 in Kalkaska County and possessed the two low-
est average Wsf values encountered in the 180 one-year old bituminous
concrete lanes whichwere tested during 1979. Nineteen lanes yielded aver-
age Wsf valuesin excess of 0.60. The highest of these were values of 0, 65
and 0.66 which were determined on the EB and WRB lanes of US 2 in Iron
County (Project 36021-10138).

1979 Construction

Twenty projects were tested during their initial service year; ‘Wst
values ranged from 0.24 to 0.69 and had a weighted average of 0.52. The
SB lane of Project 54032-11979 had the lowest average coefficient {0.33).

Table 3 - Bituminous Aggregate Pavements Constructed in 1975, 1978, and
1979

1975 Construction

The initial friction levels were conducted on Project 74072-07538 after .

a four-year service period. Coefficients ranged from 0.44 to 0.51 and
averaged 0.46.

1978 Construction

Thirty-one bituminous aggregate projects were surveyed for friction
level after a one~year service period. Coefficients ranged from 0.36 to
0. 74 and had aweighted average of 0.59. The lowest average Wsl value of
86 lanestested was 0,37, determined onthe NBOL of Project 23012-12671.




4

Two other lanes also yielded average Wsf values averaging below 0.40;
both lanes had average coefficients of 0.39 and were the EBIL and WBIL of
Project 79051-12404, At the higher end of the friction scalewere the NBIL
and SBIL of Project 69014-13814, which y1e1ded avera ge frlctmn values of
0.70 and 0,72, respectively,

1979 Construction

Thirteen bituminous aggregate projects were tested in 1979 during their
initial service year. Wsfvalues ranged from 0.28 to 0.61 and had a weight~
ed average of 0.49. Five of the 33 lanes tested this year yielded average
friction levels lower than 0.40. The lowest average {0.32)occurred on the
SBOL of Project 57012-14848, '

Table 4 - Open Graded Friction Course Pavements Constructed in 1978

1978 Construction

Only one project in this category was tested during 1979. This project,
11014-12607, yielded coefficients ranging from 0.61 to 0.79 and averaging
0.68 after a one-year service period.
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TABLE 5
CONVENTIONAL CONCRETE AND BITUMINOUS PAVEMENT
SUMMARY FOR THE 1979 TEST YEAR

Total Total
Lanes { Lane-Miles
Tested Tested

Service Year
When Tested

Weighted Average

Burface Type Friction ILevel

Concrete Initial 8 11.2 0.71
1 46 122.8 0.67

2 8 11.2 0.66

3 8 13.45 0.65

Bituminous Concrete Initial 63 180.0 0.52
1 180 . 463.2 0.52

2 4 2.4 0.47

Bituminous Aggregate Initial 33 160.0 0.49
1 86 445, 2 0.59

0.46

4 2 1.0
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SECTION IT

FIVE-YEAR PAVEMENT FRICTION TEST RESULTS
FOR CONCRETE AND BITUMINOUS PAVE MENTS
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Five-Year Pavement Friction Test Results
For Concrete and Bituminous Pavements

Table 6 - Five-Year Review for Concrete Pavements Constructed in 1974

Table 6 contains friction test results for 28 portland cement concrete
projects consisting of 153 lanes (363. 8 lane miles) which were constructed
in 1974, TInitial service year tests were conducted in 1974 on 10 of these
projects, resulting Wsf values averaged 0.57. After a one-year service
period, in 1975, 122 lanes were tested and resulting friction levels aver-
aged 0.59. In 1976, 12 projects had two-year measurements made; coef-
ficients on these averaged 0.50. All projects were retested in 1979 at the
five~year mark. Five-year average coefficients on the 153 lanes tested
ranged from 0.35 to 0.75 and averaged 0.56. Fourteen of the 153 lanes (7
percent of the lane miles tested) yielded average five~year friction levels
lower than 0.40. The lowest five-year lane average (0. 35) occurred on the
SBIL of Project 63525~05505 and on the NBIL and SBOL of Project 82293-
04742. Average friction level for nine lanes was higherthan 0,70 after five
service years. These nine lanes represent 8 percent of the five-year lane
mileage. The highest five-year average values (0.75) occurred on the
transverse combed EBIL of Project 18024-00233 and the SBIL of Project
58171-00801. :

Table 7 - Five-Year Review for Bituminous Concrete Pavements Con-
structed in 1974

In Table 7, results of pavement friction tests are shown for 63 bitu-
minous concrete projects. In all, 767.4 lane miles (252 lanes) were test-
ed. Initial yeartests were conducted during1974 on 43 projects; Wsf values
ranged from 0.19 to 0.68 and averaged 0.45. At the one-year level, tests
were conducted on all but 16 of the 252 lanes; coefficients ranged from 0.29
to 0.70 and averaged 0.46. Only one project was tested after a three-year
service period during 1976 and both _lzines tested yielded coefficients aver-
aging 0.59. In 1979, all projects were retested at the five-year service
level; the coefficients ranged from 0. 31 to0.73 and averaged 0.48, Forty-
two of the five~year old lanes yielded Wsf values averaging lower than 0,40
and represent 13 percent of the tested lane mileage. The lowest five-year
value encountered, 0.31, was determined on the SBIL of US 131 north of
M 55 in Cadillac (Project 83031-07542), Friction levels on three of the
lanes tested after five service years exceeded 0. 70; these represent 0.4
percent of the lane mileage. The highest average Wsf (0. 73) was measured
on the WBIL of Project 64022-00931.

-35 -




Table' 8 - Five-Year Review for Bituminous Aggregate Pavements Con-
structed in 1974 '

Table 8 contains results of pavement friction tests conducted on 35
bituminous aggregate projects constructed during 1974, In all, tests were
conducted on 122 Ianes (735.4 lane miles). During 1974, 20 projects were
tested, yielding an average Wsi value of 0.46 tfor theirinitial service year,
All 35 projects were tested in 1975 after one year of Sservice. Wsf values
on these averaged 0.52, Eight projects were tested at the two-year service
level; their average friction level was 0,59, In 1979 all 35 projects were
retested and the measured five~year friction levels ranged from 0.44 to
0.74and averaged 0.58. Sixof the 122 lanestested at the five-year service
level, 3 percent of the lane mileage tested, yielded average Wsf values
higher than 0.70. The highest of these, 0. 74, was determined on the NB

lane of M 144, northeast of the Roscommon-Crawford County line (Project
72041-06141). :

Figures 1 through 3 graphically show results of linear regressions
On one-year (x) and five-year {v) Wsf values for construction years 1965
through 1974, Departure from a one-to-one relationship is indicated by
divergence of the regression line from the dashed 45~degree line shown.
In Figure 3, no regression line has been shown for the 197¢ construction
year because only two lanes were tested at the one-year level.
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FIVE-YEAR REVIEW FOR CONCRETE PAVEMENTS CONSTRUCTED IN 1974

TABLE 6

. Meximum {Directton Coefficient of Wet
 Frojeat Location Pf"“’f Agpregate Source ADT, and | Sllding Friction (x 100)
o Contxactor Courso | TFine 1678 Lane [1974 [1075 {1076 {1070
T 03035-00023A 1196 Irom north of 142nd St L. W. Edison Co. Pit 70-9 Pit 70-52 3,430 NBOL - 59 - 53
northeasterly to southwest NBIL -— 66 -~ 88
of 144th Ave SBOL - 56 - 57
SBIL - 65 - T2
1 02036-00024A 1196 from sonthwest of 144th  Carl Goodwin and  Pits 70-9 Plis 70-9 3,780 NBOL 72 59 - 80
Ave northeasterly to 1,100 Sons, inc. and T0-5 and 70-3% NBIL 74 73 i 70
ft southwest of Allegan- SBOL 175 63 . 62
Ottawa County Line SBIL 71 74 - 73
M 09034-05683A 1 75 from I.575 north to Sargent Construc- Pits 71-47 Pit 63-54 42,320 NBIL - 63 - 1]
{Part} Us 10 ' tion Co. and 75-05 - SBIL -- 64 - 65
FM 0903410566834 175 from US 10 north 1.8 Sargent Construc- Pits T1-47 Pit 63-54 31,000 NBIL - 1 - 66
(Part) miles (Control Section tion Co. and 75-05
09035)
TF 18024-00233A US 10 relocation from 0.5 Eisenhour Con- Pits 37-26 Pits 16-71 3, 500 Trangverse Broomed Concrefe
en:;:;ii?i;)fuglg'rstate Rd struction Co. and 67-02 and 67-02 EROT, —- 60 . 65
¥ EBIL --- 61 - 68
WBOIL, - 64 - 87
WBIL - 70 - 72
Transyerse Combed Concrete
EBOL - 83 - 69
EBIL - 70 - 75
WBOL  -- 58 e 49
WBIL - 66 -= 14
[ 19043-01930A Propesed I 8% and TS 127 Holloway Con- Pif 19-18 Pit 19-4 11,000 NBOL 55 - - 53
Itom US 27 east and south struction Co. NBIL 52 - m— 69
to north of State Rd SBOL b8 - - 47
SBIL 59 - - 67
¥ 190810025604 US 127 from Clinton-Ingham  Eisenhour Con-  Pits 19-18 Pit 18-¢ 9,600 NBOL 656 45 -- &5
County Line northerly o struction Co. and 19-24 WBIL 60 61 - 68
north of State Rd SBOL 65 52 —= 50
‘ SBIL 58 61 -- 67
FM 30032-00406GA M 99 relocation from 50 it Denton Construc-  Pita 13-84, Pit 30-35 15,100 NB - 47 -— 49
aoutheast of north limits tion Co, 3035, SB e 47 -- 53
of Hillsdale northwesterly Trance NBOL  -—- 51 - 57
to US 12 Stone, NBIL -~ 62 -- 60
Waterville, SBOL -~ 55 -- 56
OH SBIL e 58 - 55
141029-00574A { 196 fxom 277 ft southwest Davco, Inc. Pit 41-1§ Pit 70-45 29,580 NBOL 64 650 - 62
of Kent-Ottawa County NBIL 69 67 - 68
northexly to 1,455 L north SBOL 60 51 - 58
of M 21 . SBIL G0 87 - [i1:)
T" 58171-00801A 1 276 from I 75 northwest- Denton Congtruc- E.C. Levy Pit BL-5T 13,800 NBOL - 10 -- §4
eriy to 3,442 ft north of tion Co. ' (Trenton NBIL - 70 - 71
Tako Rd - Yd) SBOL - 62 - 85
SBIL -- 62 -— 75
I 58171-00802A 275 fIfom 1,980 1t south of L. W. Edison Co. E.C. Levy Pit 81-1 13,800 NBOL - 68 - 61
Sigler Rd northerly to . (Frenton NBCL -- 65 - 65
2,929 tt south of Carlton- Yd) . NBIL - 61 -- 72
Rockwocd Rd 5BOL - 60 - 61
SBCL —— 58 - 66
SBIL . 61 - 71
M 63132-05442A M 150 from 486 {t north ol Cooke Contract- E.C. Levy Pit 63-47 30,800 NBCL - 43 - 37
Hamiin Rd, northerly to ing Co. (Trenton NBIL -— 48 - 40
(30 ft north of Avon Rd : Yd) SBOL -— 37 - 37
’ SBIL -— 40 -- 38
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TABLE 6 (Cont.)
FIVE-YEAR REVIEW FOR CONCRETE PAVEMENTS CONSTRUCTED IN 1974

i i Maximum [Dircction Coefficient ol Wct
Pr;]oc.a Lecation 001;?:;2&,1« AgErogate Source ADT, .| and Sliding Triction (x 108)
Conreo | Fine 1978 Lane | 1974 I 19751 1976 [ 1979
1 63191-035864A I 96 from Novi Rd inter- Denton Construc- E.C. Levy Pit G3-7 62,900 EBOL - G8 = 40
change southeasterly to tion Co. {Dix Yd) LB#3 - 74 - 43
850 ft south of 9 Mile Rd EB#2 - 76 e 5l
EBIL - 75 -- Gl
WBOL -~ 72 - 51
WB#3 —_ 73 - 55
WB#2 e 69 - 39
WBIL - 71 — 58
Ramp Lanes '
EBOL - - - 37
EBIL - - - 40
WBOL -— - - 50
WBIL - - - 58
MU 83525-05606A M 150 from M 59 northexly Cooke Contract- L.C. Lavy Pit 63-54 30, 000 NBOL 41 R -— 38
to 486 ft north of ITamlin ing Co. (Dix Yd) NBIIL 10 a7 - 30
Rd (Control Section SBOL 44 30 - 38
G3132) 8BIL 52 38 - 35
F 70023-00881 1196 BL, Byron Rd inter- Caxl Goodwin and  Pits 70-9 Pits 70-27 12, 600 EBOL - - - 57
change Sons, Ino. and 75-5 and 70-33 EBIL - == -~ g2
WBOL - - - G4
WBIL - - - 68
F 70024-009834 1196 from 3,200 ft south Carl Goodwin and Piis 70-9 Pitg 70-27 13,600 NBOL 60 61 - 54
of Byron Rd northeagt- Song, Inc. and 75-5 and 70-39 NBIL 66 68 - 67
evly to 300 &t east of - SBOT. a7 58 - 59
56th Ave SBIL 65 67 —_ 69
I 70024-009844 T 186 from south of the Carl Goodwin and Pits 70-9 Pits 70-9 9,000 NBOL 69 G3 - G
Ottawa-Allegan County Sons, Inc, and 75-5 and 70-39 NBIL 66 67 - 70
northeastexly to south of SBOL G5 61 - 62
Byron Rd SPBIL 58 T2 - GO
I 70024-00985A I 198 from 300 ft east of L. W. Edison Co. Pif 431-16 Dit 70-45 14,400 NBOL 61 58 -- {0
56th Ave northensterty NBII, 69 63 - 47
t0 enst of 32nd St SBOL D] 55 - 57
SBIT, 58 68 - a7
FM 73111~-06B6721A [ 75-US 10-US 23 from 9,065 W, I McNally Pite 17-66 Pit 25-29 4b,200 NBIL - 67 -- G8
it north of Dixle Hwy north- : and 75-6 SBIIL - Gh - 67
erly to 830 ft north of Wads- .
worth Rd
*FM 73171-05681A I 75 from 2,694 f north of L. W. Edison Co. Pit 71-47 Pit 63-54 31,700 NEIL - G5 - 56
Blirch Run Rd northerly SDIL - 64 - G5
to 3,066 ft north of Dixie
Hwy
1 82021-051254 I 94 from 782 ft west of Eisenhour Con- Pit 81-78 Pit §1-78 68, 800 EBOL - -- - 47 46
Rawsonvilie Rd easteriy struction Co. and EBCL -- - 51 44
to 872 ft west of Berg- E.C. Levy EBIL - - G5 56
man Rd ©ix Yd; WBOL - —— 38 48
WBCL - — 46 63
WBIL - - 68 62
1 82021-05126A [ 94 from 968 ft west of Eisenhour Con- E.C. Levy it 81-78 68,800 EBOI, -- - 48 51
Bergman Rd east to struction Co, Dix Yd) : EBCL -- - 55 44
135 it west of Morton~ EBRIL - e G4 56
Taylor Rd WBOL -~ - 36 49
WBCL -- - 44 53
WBIL -- - 54 61
T §2022-042680A I 94 from 435 it east of Cooke Contract-  E.C. Lovy Pit 81-1 47,400  Transverse Combed Conercle
(Part) Haggerty Rd onst to ing Co. Dix Ydy EBOL, - 98 . 45
Hannan Td (Control
Section 82021) EBCL = 48 e 48
EBIL —— 57 -- G2
WBOL -~ 43 — 41
WBOL - 50 - 41
WEBIL - 53 - 50
- 38 -
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FIVE-YEAR REVIEW FOR CONCRETE PAVEMENTS CONSTRUCTED IN 1974

TABLE 6 (Cont. )

Project Cocation Paving Aggregate Source M:E;r;um Diraction Coefficilent of Wet
No. Contrastor R and Sliding Frietfion (x 100)
Coavse | Fine 1978 | Lane f1g74 (1975|1976 | 1679
a 1 82022-04280A 1 94 from Iannan Rd east Cooke Contract- E.C. Lavy Pit 81-1 67,000 Transverge Broomed Concrete
(Part) to east of Ozpa Rd ing Co. (Dix Yd) EROL - - - 45
EBCL - -~  — 44
EBIL . - - -— B2
o WBOL -~ - -- 42
WBCL - - - 39
WBIL -~ -- - B8
M 82081031074 M 153 from 750 ft west of Chas. J. Rogers, Pit 71-47 Pit-63-7 55,100 EBOL 38 41 - 44
Beeacah-Daly Rd easlerly Ine. EBCL ki 40 - 48
to 1,030 ft west of north- EBIL 49 49 - 47
bound U3 24 WBOL 35 .38 -- 43
WBCL 41 48 -= 49
WBIL 54 51 - 48
1 82322-02923A Interehange of [ 275, T 96 Denton Construc- E.C, Levy Pita 63-7 * EBRT - - - 55
and M 14 {alsc see tion Co. (Dix Yd) and 83-55 EBOL -- 60 -- 49
Project I 82203-02937A) : ) EBCL == 63 -- 53
EBIL - 60 - 83
WBRT -—- 53 - 53
WBOIL, ~ -- 43 -- 50
WBCL - GO - 61
WBIL - 65 - 7L
BUT B2123-01284A° I 96 from Schaefer Rd east- Eisenhour Con- E.C. Levy Pit 63-7 127,000 Inner Roadway
erly to Wyoming struction Co. (Dix Yd) - EBOL - 6 . 51
EBCL =~ 64 - 54
EBIL - 72 == G2
WBOI, -- 70 m— 47
WBCL -~ 71 - 51
WBIL — T2 m— 59
Outer Roadway
EBCL — 50 - 43
EB#3 - 39 - 47
EB#E - 55 0 -- H2
EBIL - 64 - 58
WBOL -—- 54 - 47
Wh#a - 53 - 49
wB#2 © -~ B3  -- 56
WBIL e 67 -~ 69
1 82L91-028004A - 115 fromn Huron River John Carlos, Inec. E.C. Levy Pits 63-55 51,700 NBOL 52 46 - 48
northeasterly to Gibral- (Trenton and 81-57 5BOL 53 43 -- 39
ter Ndl Yd)
1 82293-02937A Interchanpe of £ 275, T 96 Denton Construc~-" E.C. Levy DPits 63-7 62,100 NBOL - 70 - 49
.and M 14 {also see Pro- tion Co. Dix Yd) and 6366 NBCL - 71 -- 51
jecl T B2122-02923A) NBIL -- T4 - 59
’ SBOL -- T2 -- 58
SBCL - T0 - 54
SBIL -~ T4 - 53
[} .
T 1 82293-047424 1 275 from M 153 nortberly Sargent Construe~ Pit 63-7 Pit 63-7 48, BoC NBOL - 44 - a6
to Piymouth Rd tion Co. NBCL - 50 -— as
NBIL - 66 - 35
“ SBOL -- 45 - 35
SBCL -- 58 - 41
SBIL  -- 65 -- 57

* No daia available.
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TABLE 7
FIVE ~YEAR REVIEWFOR BITUMINOUS CONCRETE PAVEMENTS CONSTRUCTED IN 1974

; . g Maximum | Direction, Coefficient of Wet
Pr:;i’e:et Location Coi?:;clir Aggregate Source . ADT, and Slidiog Friction G‘( 100
Coatee Tine 1978 Lane 1974] 1975 [ 1978 | 1979
Mbr 01051051184 US 23 from M 72 northerly to  Cenlral Paving Co. Pit 71-15_ Pit 71-15 2,700 NB 53 56 - 53
(Part) 0.475 miles north of Spruce SB 51 57 -— 56
Rd (Conirol Seetion 01052} .
Mb 06072-06123A US 23 from 400 ft gouth of Sapinaw Asphalt Pit 71-15 Pit 71-15 8,500 NB 36 44 - 38
{Part) noxth limits of Standish Paving Co. 5B 41 49 - 40
northeasterly §.193 miles
to 1, 500 ft northeast of west B
limite of Omer

Mb 08072-06123A M 65 from 1,800 it south of Saginaw Asphait Pit 71-15 Pit 71-15 3,000 NB 54 53 -- 41

(Part) north iimite of Twining Paving Co. 8B 57 59 - 48
northeasterly 3,261 miles
to the Arenac-losco County
Line {Control Section 06091}

Mb 11021-06126A US 12 from weat limits of John G. Yerington  Material Pit 11-78 5,900 ER 39 -- 48
Three Qaks easterly to Service, wWn 40 50 - 53
east limits of Galien Thornton,

1L
M 11051-05491A US 31-~U8 33 from Foxt St Reith~Riley Con- -  Material Pit 14-38 24,000 NBQL 40 39 - 35
north to M 60 BR struction Co. Service, NBIL 40 490 - 35
Thornton, SBOL M 32 - a3
IL SBIL, 38 a7 - 32
Mb 11071061284 M 140 irom 1,050 ft north of Consumers Asphalt Pit 39-1 DPit 14-193 3,300 NBR a7 36 - 35
(Paxt) aouth limits of Watervliet Paving Co. 8B 38 40 - 35
north 0.49 mile to Paw
Paw River (Control Sec-
tion 11072} .
Mb 11071-061284 US 31-U8 33 from 190 {t Consumers Asphalt Pit 39-1 Pit 14-19 10,500 NWNB 39 40 - 43
{Part) northwest of Bunset Dr Paving Co. 5B 38 38 - 47
northwesterly 0.52 mile
{Control Section 11052)

Mbr 12022-08072A 1S 12 from Jefferaon St ln John G. Yerlngton  Pifts 12-44 it 12-44 19, 0¢0 B Ri 37 - 44
Coldwater easterly to and 30-35 WD 3 36 42
West 5t in Quincy, omit-
ting from Wright St east
to eant, of 1 69

Mb 13011-060734 M 37 from 350 ft north of Reith-Riley Con- Pit 39-1 Pit 13-41 11, 500 NBOL 46 48 B 46

(Paxt) M 89 north to south of struction Co. NBIL 41 52 -- 49
Swedish Dx SBOL 40 42 - 44
SBIL 35 48 -- 49
Mb 13011-06073A M 37 from south of Swedish Reith-Riley Con- Pit 35-1 Pit 13-41 6,200 NB 40 53 - 45
{Part) Dr north to the Calhoun- struction Co. EIE] 26 44 - 57
Barry County Line, omit-
ting from 2,272 ft north of
'S8" Dr neorth to 152 ft north
of "V Dr
Mb 13011-06073A M 89 from WCL of Dattle Reith-Riley Con- Pit 39-1 Pit 13-41 290,000 EBOL 43 - - 45
{PPart} Creelr goutheast to M 37, struction Co. EDIL 40 - = 46 &
omitfing from Avery St WBOL 40 -- - 45
to Miiler St (Control WBIL 51 - - 46
Section 13061)
Mb 13011-06073A M 37 from Caihoun-Barry Reith-Riley Con- Pit 39-1 Pit 13-41 3,800 NB - - - 61
{Paxt) County Line north 1. 05 struction.Co, sB - - -- 0y
miies {Contro! Sectlon
08031}
Mb 12022060744 M GO from the south branch Reith-Riley Con- Pit 12-44 Pit 12244 5,800 LB 47 4 - 5
{Part} of Kalamazoo River In struction Co, WwB 42 4 -— lils}

Homer easteriy to 400 ft
west of Calhoun-Jackaon
County Line, omitting
divided highway at M 89




TABLE 7 (Cont,)

FIVE-YEAR REVIEW FOR BITUMINOUS CONCRETE PAVEMENTS CONSTRUCTED IN 1974

§ Maximum [Direction Coefficient of wWet
Project Location Paving Appregate Source ADT and sliding Frietion {x 100}
No. Contractor ’
Coarse E Fine 19?8 Lane 1974 E 1975 E 1876 i 1879
Mb 13022—06074A M 60 divided portion at M 93  Reith-Riley Con- Pit 12-44 Pit 12-44 4,400 EBOL 48 49 - &7
(Patt) - struction Co. EBIL 67 70 - 72
5 ' WBOL 45 48  -- 49
WBIL 62 70 - 70
Mb 14011-06130A M 60 from M 62 easterly 'Reil;hMRileSf Conu Material Pit 14-36 10, 000 LB 36 ao - 33
“ 1,12 miles toeast limits of struction Co. Service, WwB 34 34 - - 35
Cassopolis (Control Sec- Thornton,
tion 14062) IL
Mbr 18032-07530A US 27 BR from M 61 in The Hicks Co. Pit 37-26 Pit 37-206 7,500 NBOL - 42 - 41
{Part) Harrigen north to NCTL NBIL - 43 = 42
of Harrison SBOL - 45 - 43
SBIL - 45 -- 42
Mbr 18032-07830A US 27 BR from NCL of The Hicke Co. Pit 37-26 Pit.S’T—ZG 7,600 NB - 41 - 40
(Part) Harrison north {o US 27 5B - 42 - 38
Mbr 18041-07531A US 27 BR from US 27 The Hicks Co. Pit. 3726 Pit 37-26 7,500 NB, - 46 - 49
rortherly to M 61 in SB - 41 - 40
Harrlgson
Mb 19062-06132A  US 27 [rom north of Sturgis Spartan Asphait Pit 47-3 Pit 47-43 21,500 NBOL 48 39 - -
(Part) St i St. Johns northerly Paving Co, NBIL 49 47 - -
0.47 mile to GTWRR 5BOL 49 44 - -
{Control Section 19031) " SBIL 33 43 - -
Mb 19062061324 US 27 southbound from 1,000 Spartan Asphalt Pit 47-3 Pit 47-43 18,800 SBOL 51 42 - 43
{Part}y ft south of Qakland Ave in Paving Co. SBIL 54 52 e 51
St. Johns northerly 0.57
mile to north of Wallker Ave
(Control Section 19032}
M L90G2-00016A M 21 [rom 160 11 enst of sparton Asphalt Tt 471 Pl 47-43 4,800 EB 48 3 - i
(Part) Scott Rd easterly to Paving Co. W3 47 55 - 54
Clinton-Shiawassee County
Line
Mb 23051 -05G1 64 M &0 from U5 27 BR in Char- Reith-Riley Con- Pit 41-38 Pit 19-33 4,800 'EB 42 39 - 51
(Part) lotte easterly to 1,630 £t struction Co, WB 42 40 - 52
east of PCRR
Mb 23051-056164 M 79 from Wheaton Rd Reith-Riley Con- Pit 41-38 Pit 19-33 12,800 EB 51 50 - 53
(Paxt) casterly to M 78 in Char- struction Co, wB 53 47 -- 48
loite {Conirol Scction 23021) '
Res 25102-00366A M 57 from M 54 casterly to Saginaw Asphalt Pit 17-40 Pt 25-29 7,100 EB - 45 -— 56
Belsay Rd Paving Co. WB - 43 - 56
Mb 30041-06076A M 34 from 1,790 tt cast of Ayling-Cunningham Pits 58-3 Pit 58-3 3,350 EB 43 51 - 60
Pleasant Rd easterly to Asphalt Paving and 81-84 WEB 43 49 —— 58
to US 127 Co.
Mb 30061-06077A * US 12 from US 127 south- Ayling-Cunningham Pit 58-3 Pil 46-28 12,500 EB 49 47 —= 50
westerly to 407 ft east of ) Asphalf Paving WB 48 49 - 53
M 99 Co.
Mb 33033-06079A US 27 southbound (Cedar 8t) Reith-Riley Con- Pit 41-38 Pit 19-33 3,700 NBOL 47 44 - -
from 700 ft south of Kala- struction Co. NB#3 33 41 -— 41
mazoc 5t north to 200 ff NB#2 34 39 -— 42
south of Grand River and NBIL 38 43 - 43
US 27 northbound (Iarch SBOL 39 40 - 44
St} from 530 ff south of 8BCL 35 38 - 40
Kalamazoo 8t north to 470 SBIL 43 38 - 39
LIt north of Grand River
MU 33042-05925A M 43 (Oékland Ave) {rom Reith-Riley Con- Pit 41-38 Pit 12-33 45,000 WBOL - 43 - 40
Pennsylvania Ave east struction Ca. : WBCL - 42 - 41
to Grand River Ave WBIL - 44 - 41
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TABLE 7 (Cont. )
FIVE-YEAR REVIEW FOR BITUMINOUS CONCRETE PAVEMENTS CONSTRUCTED IN 1974

. . ; . Coefficient ol Wet
Project 4 Paving Agpregate Source Maximum | DIrection) o);3in e Friction (x 100
No. Location Contractor ADT, and £ bx 109
Coarae Finc 1978 Lane {1574 | 1875 [1876 [1979
Mb 33082-06080A M 43 from 1, 000 f east of Spartan Asphalt - Pit 47-3 Pit 47-43 13,700 EB 46 50 —— 53
Marsh Rd easterly to Paving Co. wh 418 50 --. 53
went limits of Willlamston ’
F 37021-00519A M 20 from C&O0 RR, In The Hicks Co, Pit 37-26 Pit 37-26" 3,G00 EB 51 G0 . -- 63
(Part) Remus, east to Isabella- WB 51 61 - 86
Mecosta County Line
F 37021-00518A M 20 from Isahella~-Mecostia The Hicks Co. Pit 37-26 Pit 37-26 3,800 EB 48 Bl - G4
{Part} County Line east to Gil- WB 60 64 - G4
more Rd {Control Section
54022)
U8 30081-080164 M 43 from Sage to Cherry Relih-Riley Con- Pit 39-1 Pit 39-1 26,200 EDOL - 40 - 46
Hili Rd atruction Co. EBIL - 44 - 51
WBOL - 36 — 45
WBIL - 41 —— 50
Mb 43011-06134A M 37 from Lake-Newaygo Globe Congtmic- Pit 78-b Pit 4347 10,000 ND -— 44 — 44
(Part) County Line northerly to tion Co. SB -- 44 — 48
204 ft south of US 10 In
Baldwin
Mbr 43012-06424A Southbound M 37 truck lane Globe Construc- Pit 75-5 Pit 67-2 ) 2,800 SBTIL e 52 - 44
from 2.5 miles north of tion Co.
north junction of US 10
Mb 46062—06081;’5 1S 223 from 200 ft west of Cunningham- Pit 58-3 Pit 46-28 10, 800 EB 43 50 - 44
Jefferson Ave in Bliaafield Gooding WR 44 5i - 56
eapterly {0 Lenawee-
Monroe County Line
Mbr 50012-06104A M 53 from north end of free- Bit Con Corp. Pit 63-4 Pit 63-4 23,900 NB 48 - 48 - 40
. way northerly to Macomb- 3D 61 49 - 39
Lapeer County Line
Mbr 50022-08105A M 59 from 1,300 ft east of Bit Con Corp. Pl 63-4 Pt 63-4 27,200 EB 41 44 - 43
Hayes Rd easterly to M 97 WwhB 44 51 - 43
U 50031-006704A M 97 from M 102 northerly Cooke Contract- Pit 63-4 Pit 50-35 49,400 - NBOL 48 51 - 48
to 1,461 ft pouthwest of Ing Co. NBECL 52 49 -— 50
cagt [imits of Warren NBIL 51 48 - 51
SBOL 51 47 - 51
SBCL 54 50 - 54
SBIL 52 51 - 54
T 50031~00671A M 97 from Haycs Rd north- Asphalt Products E.C. Levy E.C. Levy 55,600 NBOL 58 45 —-— 47
easterly to 200 [t north- Corp, {Dix ¥d) (Dix Yd) NECL 56 48 — 51
cast of 13 Mile Rd NBIL 63 49 - 50
SBOTL 62 48 - 5l
SBCL 58 45 - 49
SBIL 55 53 T 81
Mbr 69045-067824 M 46 from C&0O RR nepr Reith-Riley Con- Pit 41-38 Pit 37-26 8,300 EB 26 29 - 33
Lewls St easterly to east struction Co. WB 26 36 - a5
ilmits of Edmore -
I 69051-0317T0A M 66 from Maln St in Stan- Reith-Ttiiey Con- Pit 41-38 Pit 347-26 7,000 NB - [52 e G0 #
ton north to M 46 struction Co, SB - 62 -— 60
Mb 62012-06138A M 37 from Batley Rd in Reith-Riley Con- Pit 41-38 Pit 62-33 8,850 NB 51 56 - o1
{Part) Balley north to Muslegon- struction Co. SB 58 53 - 58
Newaygo County Line
(Control Section 61131)
Mb 63053-08084A 13 10 BIt (Oakland 8t) from Aon Arbox Con- Pit 63-60 Pit 63-G0 36, 500 NBOL 39 44 - 42
Cess and Montealm Sty struction Co. : NBIL 41 48 -- 45
northwesterly, intermit- SBOL 41 42 - 41
tently, to US 10, thence SBIL 43 46 - 42

northerly to 1, 723 f south
of M 15




TABLE 7 (Cont.)
FIVE-YEAR REVIEW TOR BITUMINOUS CONCRETE PAVEMENTS CONSTRUCTED IN 1974

o

s ; Maximum [Direction Coefficient of Wet
Project . Paving Aggregate Source S1idi
B Frietio 100
No. Location Contractor ADT, and ng Friction (x )
Conree | Fine 1978 Tane | 1974] 1975 | 1076 {1079
Mbr (G3091-061064 I 75 BL {Perry 8t) from 220 Ajax Paving Pit 63-4 Pit 63-4 24,200 NBOL 40 41 - a8
it northeast of Wide Track indusiries, Inc. : NBIL 47 48 - k]
Dr northeasterly to I 75, SBOL 42 39 - 35
thence north on M 24 to SBIL 43 43 -- 38
10. 5 miles north of Opdyke
Rd
TT 64022-00931A M 20 extension from 224-it Reith-Riiey Con-~ Pit T0-9 Pit 70-8 2,200 EBOL - 60 58 GB
east of §4th and CGarfield struction Co. EBIL - 63 -- 68
Rd east tc 540 [t east of WBOL - 5% 59 66
‘existing US 31 WBIL - 65 -- 73
™Mb 70041-060854A M 45 from 52nd Ave east to Reith-Riley Con- Pit 41-50 Pit 41-16 10,100 EB 28 37 -— 44
(Part) cast of 26th Ave siruction Co. wB 19 i5 -- 45
Mb 70041-06085A M 45 from east of 26th Ave Reith-Riley Con- Pit 41-50 Pit 41-16 11,300 EBOL 31 41 e 41
{Part) east {o Ottawa- ]{ent atruction Co. EBIL a5 51 - 48
County Line WBOL 32 40 -— 43
WBIL a0 49 - 47
Mbr 70041-06107A M 45 from US 31 east to West Shore Con- Pit 70-4§ Pit 70-36 9,900 EB - 53 - 53
52nd St omitting at " struction Co. WB - 53 - 56
hridpe over Bass Creek .
[ 70063-05THOA I 96 from west of GBh Ave Woodland Paving Pit 41~-48 Pit 41-48 18,100 EROL 40 48 -~ i}
cuateriy Inlormlitontiy o, : EBIL ik} a0 o 17
1o west of L6th St WBOL 42 48 B b4
WBIL 56 61 - 68
M 72013061404 Us 27 from Suowbowl Rd Lake Constrae- Pit 72-5 Pit 72-5 6,200 NBOL 51 58 - 58
northerly 4,901 miles to tion Co. NBIL 52 G3 - &8
Crossover north of M 55 SBOL 50 56 -- 57
SBIL 59 63 - 67
Mhr 73021-05928A M 57 from M 52 east to Frank Strausberg Pit §3-4 Pit 76-47 88,000 EB 44 55 - 45
Stuart Rd and Son WB 42 . b3 R 5O
Ms -71063-0408%A M 46 from east of C&O Saginaw Agphalt Pit 63-4 Pii 63-29 Z4,200 EBOL - 36 - 33
RR east to Outer Dr Paving Co. EBIL ~-- a9 - 36
WBOL - a3 - 33
WRIL -~ 34 e ad
Mb 73063061424 M 46 from Towerline Rd Saginaw Asphalt Tit T1-47 Pit 63-29 26,800 EB 39 47 - 43
east to 1,650 £ cast of Paving Co. ) WB 43 45 - 47
Perismouth Rd
Mb 76062-06143A M 21 from 581 1t west of Spartan Asphalt Pit 63-4 " Pit 63-29 8,000 EB 42 52 - 55
{Part) Serr Nd east to 948 It Paving Co. WB 41 51 - 55
west of M 13
Mh 76062-06143A M 2L from 75 ft east of Spartan Asphalt Pit 63-4 Pit 63-29 15,500 EB 29 36 -— 38
{Part) Smith R4 east to 63 ff Paving Co. WB 34 37 - 37
west of Chestnut St
(Controi Section 750G3%)
Mbr 77021-07539A M 21 beiween Breen Rd Molesworth Con- Pt 63-4 Pit 74-51 5,760 EB -— 54 - 59
: and Knoll Rd tracting Co. - Wh -~ 54 - 53
Mbr 77051-04849A M 29 from 500 [t north of Howell Construc- Pit 71-47 Pit 50-35 12,300 EB 44 40 - 43
Dyke Rd southerly 3.37 tion Co. WB 44 45 - 42
miles
Mb 77051-059284 M 29 from 1,100 {f west of Howell Construc- Pit 71-47 Pit 50-35 11,200 NB 46 418 - 44
Paxt) Pear]l Beach Rd south-’ tion Co. SB 45 47 - 45
easterly and noriheasteriy
to Chartier 5¢ in Marine
city
Mb 77051-05929A M 2% from Chartier St in Ijowell Construc- Pit 71-47 Pit 50-35 6,100 NB 51 46 -- 62
(Part) Marine City north to tion Co. . : SB 4% 47 - 47.

north of Francis St
{Control Section 7T7052)




TABLE 7 (Cont.) |
FIVE-YEAR REVIEW FOR BITUMINOUS CONCRETE PAVEMENTS CONSTRUCTED IN 1974

. . Maximuin {Direction Coefliciont of wet
Projeet 1ocation Paving Aggrepate Source ADT, and Sliding Friction (x 100)
No. Contractor
Coarse | Fine 1978 § Lave |74 [1975 [1976 1679

Mbr 78012-06473A US 131 from White Pigeon Globe Construc- Pit 39-1 Pit 30-1 7,600 NB - 41 - 44
Rd north to the 5¢, Joseph tion Co. SB - 39 - 43
River

Mb 78022-06129A  US 12 from 150 ft east of John G. Yerinpton  Ppit 58-3 Pit 12-12 6,200 EB 46- 54 - 58

{Part) Halfway R4 in St. Joseph . WB 46 49 - 58
County east to St. Joseph~
.Branch County Line
Mb 78022-06128A US 12 frown St. Joseph~ John G. Yerington  Pit 58-3 Pit 12-12 6,100 EB 44 52 - 61
{Part) Branchk County Line north- ’ WB 48 44 - G0
east to west limits of ’ :
Drongon (Coniral Sectlon
12021}
Mb 78022-06129A M 66 in Bturgls from US 12 John G. Yerington  Pit 58-3 Pit 12-12 9,100 NBOL 45 a7 - 47
{Part) north to Lafayetie St NBIL 43 36 - 43
(Control Bection 78052) SBOL 50 39 - 45
SBIL 4z 39 - 48

M T9062-05506A M 81 from 604 ft west of Frank Strausberg Pit §3-4 Pit 25-29 7,100 EB - 49 - 37
west limits of Cass City and Son . WB - 52 -— 36
east to east limits, omit-
ting 0. 312 mile in Center
of Cass City

Mb 80071-06144A M 51 from 3,055 fi north of Klett Cﬁnstruction Pit 39-1 Pit 14-51 4, 800 NB 41 49 - 63

{(Part) 82nd Ave north to 1,080 1t Co. SB 35 49 - 55
south of T 94
Wb 82071-062444 M 43 from west limits of Kleit Construction  Pit 35-1 Pit 14-51 B, 100 ER 41 4G - 39
{Prrt) Bangor east. 0,93 mlio to Co. WB 39 45 - 41
eant 1imits {Control
Section B00431)

Mb 81011-08145A M 52 from PCRR In Chelgea Ayilng-Cunaingham Pit 81-57 Pil 81-78 13,000 NB ar 54 - 55
northweaterly to 1,350 it Arphalt Paving, SB a4 53 - 53
northweat of Roepke Rd Ca.

IS 81062-03562A £ 54 from I 84 BL south to 130 Ann Arbor Con- Pit 47 3 Pit 47-3 38,200 EBOL - - -— 42

(Part) ft gouth of Liberty Rd struction Co, EBIL - - - i
WDBOL - —- - 41 .
WBIL - - - o4
IS B1062-035624A 1 94 from 610 ft west of Ann Arbor Con- Pit 47-3 Pit 47-3 31, 000 EBOL 42 44 - 47
(Part) Wagner Rd east and south struction Co, EBIL 49 54 - 59
to194 BL {Control Sec- WBOL 43 44 -- 39
tion 81104) WBIL 44 48 - 49
Mb 81063-06087A US 12 from I 94 northeast to Thompson- Pit 47-3 Pit 47-3 27, 500 EBOL 56 62 - 60
{Part) Washtenaw-wayne County MeCully Co. : EB#3 . 52 52 - 53
Line ER#2 49 iE —- 53
EBIL. 25 54 - a8
WHoL 57 49 - 53
WB#3 54 56 -- 67
WB#2 57 56 —— a6
WBIL ii8 54 - 03 -
Mb 81063-06087A US 12 from Washtenaw-Wayne Thompson- Pit 47-3 Pit 47-3 15,600 EBOL -- -- e GO
(Paxt) County Line noxtheast to MecCully Co. EBCL - -— - 52
US 12 BR (Control Sec- EBIL - - - o8 R
tlon 82011) WROL  -- - - ne )
WBCL - - - iy
WBIL - - -= G0

Mhb 81102-075414 'M 14 from M 163 east to Ann Arbor Con- Pit 47-3 Pit 47-3 11,600 EB - 14 - 419

Napler Rd struction Co. WB - 38 - 52

- 44 -




FIVE-YEAR REVIEW FOR BITUMINOUS CONCRETE PAVEMENTS CONSTRUCTED IN 1974

TABLE 7 (Cont. )

Project Paving Aggregate Source Maximum Direetion Coefficient of Wet
Nu Locatlon Contractor ADT, and SHding Frictlon {x 100)
' Conrac | Fino 1978 | Leno | o0sF 1976 107e | 1010
1 H2022-04950A 194 Trom US 24 cast to Ajax Paving E.C. Levy E.C, Levy 100,200 EBCL 47 49 -— 52
Roupe River Industries, Inc. {Dix Yd) (Dix Yd) EBCL 49 51 —- 43
' ‘ EBIL 48 52 -- 38
WBOL 47 47 - 33
WBCL 50 51 - 6
WBIL, 50 46 -~ 48
I 82022-06491A I 94 from US 24 north- Ajax Paving E.C. Levy E.C. Levy 102,900 REBOL -- 43 - 41
casterly, intermitiently - Industries, ne. (Dix Yd) (Dix vd) EBCL - 45 - 45
to Qratiot Ave EBIL - 48 -- b2
' WBOL - 42 - 38
-WBCL - 38 - 39
WBIL - 42 - 48
17 82143-01317A M 102 from east of De~ Bit Con Corp. Pit 47-3 Pit 47-3 81,100 EROL-: - 43 - 45
Quindre cast to Yeach . EBK3 -— 42 - 46
L% LB#2 - 42 e 44
EBIL -- 42 -- 47
WBOL - 40 - 44
WB#3 - 42 - 47
WB#2Z - 42 - 47
WBIL - 42 - 47
U 82143-(1318A M 162 from Veach St east Cooke Contract- Ppit 63-4 . Pit 50-35 63,800 EBOL - 42 - 46
to Brock 8t (easi of M 3) ing Co. EB#3 -- 40 -- 48
EB#2 - a7 - 48
ENIL - 41 -- 48
WBOL - 40 L 43
. WB#3 - a8 -- 47
WBi#2 - 40 —-— 49
WBIL - 40 -— 49
Mbr 82151-04855A M 53 {rom 193 it horth of Cooke Contract- E.C. Levy E.C. Levy 39,300 NBOL 85 43 - 48
I 94 northerly to south ing Co. (Dix Yd) Dix Yd) NBIL 55 40 - 41
of M 102 5BO1L. 58 3T -- 40
SBIL 58 45 - 42
UM 82192-06593A  M-39 from southcast of Ajux Paving E.C. Levy E.C., Levy 76,000 NBOL - 41 -— 41
’ I 94 southeast to Roger Industries, Inc. (Dix ¥d) Dix Yd) NBi#3 -— 42 - 44
St in Allen Park NB#2 - 45 - 43
NBEL - 46 - 47
SBOL - 48 - 4%
BB#3 - 42 - 43
5B#2 -- 42 - 51
SBIL - 47 - 45
Mb 82102-06988A M 39 southbound from Ajax Paving E.C, Levy ©Lk.C, Levy 76,000 SBOL - 48 - 46
southcast of Allen Rd Industrics, Inc. {Dix Yd) Dix Yad) SBH#3 -- 82 - 49
southenst to Dix-Toledo 9B#2 - 53 - 52
CHwy 8BIL - it ] 50
Mbr 83031-07542A US 131 in Cadillac from Reith-Riley Con- Pit 45-19 Pit 67-2 21, 800 NBOL - 39 e 34
M &6 north Lo the Clam struction Co, ' © NBIL -- 40 -— 33
River {Control Scction SBOL -- 40 - as
83032) SBIL -— 40 - 31
T 98002-047304 M 56 (Corunna Rd) at Dye Spartan Asphalt Pit 63-4 Pit 63-29 17,700 EBOL -’ 33 35 - 39
Rd {Contral Section Paving Co. EBIL 43 47  --. 43
25081) ’ WBOL 38 41 -~ 41
WBIL 43 46 - 45
T 98004-04G07A M 84 from Deindorfer St Spartan Aaphalt Pit 17-40 Pit 63-29 31,900 NBOL 45 38 - 37
north to 300 ft north of ‘Paving Co. : NBIL 44 33 - 39
Shattuck Rd {Control SBOL 45 30 - 36
Section 73033) SBITL 40 29 - 38

- 45 -




TABLE 8
FIVE-YEAR REVIEW FOR BITUMINOUS AGGREGATE PAVEMENTS CONSTRUCTED IN 1974

- . | Maximum | Direction Coefficient of Wet
P'ﬁje"t Location c Pi““"tgdr Aggrogate Source | ADT, and | Sliding Friction ¢x 100
o. ontrac : :
Coarse | Fine 1978 Tane | 1974 1975 | 1976 [1979
Mb 010110681224 M 85 from Josco-Alcona, Central Paving Pit 35-14 - 1,300 NB. 42 52 - 56
(Part) County Line north to Co. SB 39 52 - 58
south junction with M 72
Mb 01011-06122A M 72 from Oscoda-Alcona Central Paving Pit.35—l4 -— 1,100 EB - — 52 -- 66
(Part) - County Line east 1.2 miles Co, wB - 56 - 59
(Control Section 01021)
5
Mb 01011-08122A M 65 from Curran south to Ceniral Paving Pit 36-14 o 1,200 NR 47 54 - GO
{Part) gouth junction with M 72 co. : SB 44 55 - 57
{Control Section 01022y .
Mb 01011-951224 M 65 from Hale north to Central Paving Pit 35-14 — 3,200 NB 34 49 — 5d
(Part) losco-Alcona County Line Co. [3t] 30 51 - 54
{Control Section 35012)
Mb 01011-06122A M 33 from Mie north to Central Paving Pit 35-14 - 5,300 EB - 4R - It
(Part) Fairview {Control Sec- co, W -- 47 -- nl
tlon §8012)
Mbr 02011-06023A US 41 from 3.8 miles north Payne and Dolan of Pit $2-3% -- 2,200 NB a6 G2 - [HH
(Part) of M 87 south to the Alger- Wisconsin, Inc. 5B 59 62 - IR}
’ Defts County Line |
Mbr 02011-06023A  US 41 from the Alger-Delta Payne and Dolan of Pit 52-39 - 2,000 NB 57 [HH -- Gy ;
(Part) County Line south to Wisconsin, Inc. SB 42 HES - 65 v
10.8 miles north of US 2 j
(Control Section 21051} ;
Mb 02021-060244 M 94 from M 87 east to 3 Payne and Dolan of Pit 2-1 - 1,500 LR 58 G2 - 72 ‘
miles southwest of M 28 Wisconsin, Inc. wB 53. G2 - 469
Mbr 08011-06100A4 M 43 from 200 it south of Reith-Riley Con- Pit 8-43 e 3,200 NB ar 38 - 44
Brush St north to 2,200 struction Co. SB 36 as -- 52
ft north of Cloverdale Rd
Mb 0B011-07G35A M 43 from 2,200 It north of Willisins Dros. Pit 34-45 . 2,000 NB - 58 = 43
Cloverdale Rd north 3.86 Asphalt Paving SB - 57 - 62
miles to 75 ft south of Co.
Schultz Rd
Mb 08031_—-06071A M 37 from Dowling Rd north Reith-Riley Con- Pit 8-43 == 7,800 NB - 47 o0 14
{Part) intermittently to 500 ft struction Co. 5h - 45 54 4R
south of sonth limita of
Hastings
. Mb $8031-06071A M 66 from Brum Dr in Nash- Reith-Riley Con- Pit 8-43 - 4,000 NI - 45 51 50
(Part) ville north 0.451 miles struction Co, 5B - 4 57 52
(Control Section 08052)
Mb 10042-061264 M 115 from the Benzle- Hodpkiss and Pit, 51-8 — 1,00 LB Bl o -- Az
{Part) Manistee County Line Douma, Inc. ’ W3 46 55 - 5l
northwest to US 31
Mb 10042-061254 M 115 from 520 ft north- Hodgkigs and Pit 51-8 - 1,800 ED 47 5 - 53
(Part) weat of the Wexford- Douma, Inec. : wh 47 A1 - i)
Manistee County Line : &
northwest to the Manistee-
Benzie County Line
(Control Section 51041)
=
Mb 11071-06128A M 140 from M 62 north 7.46  Consumers Asphalt  Pit 14-19 - 3,300 NB 37 45 - o4
(Part) miles to Napier Ave Paving Co, - SB 35 45 - 54
Mbr 14032-059204 M 62 from M 60 in Casso- Reith-Riley Con- Pit 14-36 - 5,200 NB 38 . 4z - 62
polis northwest to east struetion Co. 5B . 38 43 —— 54
limits of Dowagiac
Mb 16033-07528A US 23 from Mackinac City Lake Construc- Pit 16-69 - 4,630 NR - 49 59 56
te Cheboygan tion Ce. SB —— 48 61 59



TABLE 8 (Cont.)
FIVE-YEAR REVIEW FOR BITUMINOUS AGGREGATE PAVEMENTS CONSTRUCTED IN 1974

Wexford County Line

- 47 -~

. . Maxdmum [Direction Coefficient of Wet
Project Location Paving Aggregate Source ADT, and Sliding Friction (x 100}
No. Contractor 1978 1n
Coarse |  Fine e | 1p74 | 1075 ] 1076 ] 1079
M 17011-050214 M 123 rom Tahguamenon Fox Valley Con- Pit 17-84 : - 1,000 NB -— 62 - 61
Hlver, novlh of Kmerdon, structlon (o, 80 -~ 1] “r 01
“north Lo Parodipe :
Mh 17021-08131A M 134 from Chippewa- Lake Construe- Pit 49-53 - 600 EB 57 ‘61 - G9 i
(Tart} Mackinae Cownty Line, tion Co. wB 54 Gl - [i¥:] :
.1 milea enat of Cedar-
ville, eust L. milles to
Chippewa-Mackinac
County Line
Mb 17021-06131A M 124 Irom the Chippewa-~ Lake Construe- Pit 49-58 -- 600 EB 5% 64 - 70
(Part) Mackinac County Line, tion Co. WR 51 66 - T2 :
7.8 miles east of Cedar-
ville, east 4.8 miles to the
Chippewa-Mackinac County
Line (Control Seciion
49042}
Mb 17021-—66131A. M 134 from the Chippewa- Lake Construc- Pit 49-53 - 600 EB 58 63 - 10
{Part) Mackinac County Line, tion Co. WB . 85 63 - 70
12.6 miles east of Cedar~
ville, east to Dawson St
in Detour (Control Sec-
tion 17022)
Mbr 27023-0G957A  US 2 from M 64 (east Fox Valley Con- Pit 27-27 - 800 EB - 89 -- a8
(Part) junction) east to struction Co. WB —— G8 -— L
: {opebic Station
Mhyr 27023-0695TA  US 2 [rom Big Presque Tox Valley Con- Pit 27-27" - 1,200 EB - - 67 1)
(Part) Isle River east to east struetion Co. WB -- - GG 67
junction with M 64
(Control Section 27022)
Mb 2B071-08051A | M 113 from M 188 south Peningula Asphalt  Pit 40-i8 e 1,109 NB - 51 59 57
4.208 miles to US 131 Paving Co. SB - 45 53 59
Mby 30012-050794 M 49 frem Herring Rd, Cunningham- Tit 30-58 — 3,000 NB — 38 — 47
(Part) south limits of Litehficld, Gooding 5B - 42 - 52
north to M 99
Mbr 30012-05079A M 99 from M 49 southeast Cunningham- * Pit 30-58 - 4,700 NB - 46 = 61 b
(Part) to Adan Rd, in Litchfield, Gooding 8B - 40 - 48 N
’ {Control Section 30033)
Mb 30012-06924A M 49 from US 12 north to- Cﬁnningha.m— Pit 30-58 - 2,500 NB R G1 - G0
south limits of Litchfield Gooding SB - 58 - 60
Mhr 32022-06101A M 142 from 250 ft west of Williams Bros, Pit 32-48 -— 5,200 EB 53 53 -— 61
) Ruth Rd northeast to Asphalt Paving WD 49 L R 62
M 25, thence north on Co.
M 25 to Lylle St "
ML 32031-06078A M 53 from lluron-S8anilac Williams Bros. Pit 32-48 - 5,800 NB 44 54 - 57
County Line north and Asphalt Paving SB 46 54 e 56
east to north limits of Co. K
Bad Axe
Mbr 36031-06549A M 1B9 from Michigan- " Mathy Construc- Pit 36-47 - 3,500 NB - 52 - B8 J
Wisconsin State Line tion Co. 5B o 52 - 58
north to Division 8t in
Stambaugh
Mb 41121-07533A M 46 fmlﬁ M 37 east to Williams Bros. Pit 41-120 - 2,810 EB - 43 50 49 !
’ Us 131 Asphalt Paving WD - 45 62 52 -
Co, H
Mb 43012-06135A M 37 from Little Manistee Globe Construc- Pit 51-51 - 2,800 NB - 59 - 55 :
(Part) River north io Lake~ tion Co. SB .- 57 — o6



TABLE 8 (Cont. ) _
___ TFIVE-YEAR REVIEW FOR BITUMINOUS AGGREGATE PAVEMENTS CONSTRUCTED IN 1974

; Maximum [Direction Coelfficient of wel
i . Pavin Agp ate Source Tia A
Prborf)ect Location Contractgor gereen ADT, and S$liding Friction ¢x 100)
Coarse | Fine 1978 | Lena 1g7a [1975 | 1076 [1975
Mb 43012-06135A M 37 from Lake=wexford Globe Construc- Pit 51-51 - 2,200 ‘NB - —— 61 51
(Part) County Line north to tion Co. ‘SB | - - G3 52
No. 28 Rd {Control
Section 83011}
i
Mb 43012-051354a M 55 from M 37 east 9.43 Globe Construc- Pit 51-51 - 1,900 EB — 51 - 45
(Part) miles to Ne. 21 Rd tion Co. wh - 50 - 49
(Controt Section 83021)
Mbr £4011-05563A M 24 from 1,31 miles north  Howell Construc— Pit 44-8 - 13,000 NB 50 52 - 50
of Lapeer-Oakiand County tlon Co. SB 47 53 - 51
Line north to M 21 ‘ -
Mb 52042-067B4A US 41-M 28 from M 28 BR Payne and Dolan of Pit 52-68 -— 32,000 EROL 51 52 - 49
(Part) eant fo 344 ft east of the Wisconsin, Inc, EDIT, b6 58 — 58
wes! limlta of Marquetts WHROT, 53 Al - al
W, a2 iy - HA
Mb 52042-06784A US 41-M 28 from 376 It west  Payne and Dolan of Pil 52-88 - 12,600 EBOL 48 406 -- 49
(Part) of 2nd St in [shpeming east Wisconsin, Inc, EBIL ad 50 - GO
to M 28 BR (Control Sec- WBOL 50 51 - ho
tion 52041) WBIT, 45 416 - 60
Mb §4032-0613GA M 66 from M 20 north to the  The Hicks Ca. Pit 54-50 - 3,500 NB 41 53 - 58
(Part) south branch of the Chip- SB 40 56 — a7
pewa River in Barryton
Mb 54032-0613GA M 66 from Montcalm- The Hicks Co. it 54-50 -- 2,800 NB 41 56 - 57
{Parl} Macosta County Line 5B 17 59 - 51
north to M 20 (Control
Section 54031)
Mb 54032-0613GA M 66 from M 46 north to The Hicks Co. Pit 54-50 - 3,400 NI 39 - - b
(Part) the Montcalin-Mecosta 1] a1 - - 55
County Line (Control
Scction 59052)
S8 57023-0077%A M 55 relocation from the Reith-Riley Con- Pit 33-57 - 3,450 EB - 54 - G0
Missaukee-Wexford County struetion Co. WB — i1 - G5
Line east to M 66
Mb 82012-06138A M 20 from M 37 east and Relth-Riley Con- Pit 62-33 - 560 EB 46 61 - i
{Parl) north to 1,965 [t north of atruction Co. Wi A4 60 - ]
G Mile Rd
Mb 62012-061384 M 82 tfrom Elm St east to Relth-Riley Con~ it 62-33 -- _1,900 EB - -- 59 54
(Part) Cottonwood Ave (Control - struction Co. WwB - -- 61 a7
Section 62041)
Mb 67022-08339A TS 10, east from M 66 The Hicks Co, Pit 54-45 — 2, 600 " EB 52 43 - 56
(Part) Wh 41 45 - 52
Mb 67022-06139A M 66, intermittently from The Hicks Co. Pif 54-45 -- 1,600 NB 44 51 -= 58 .
(Part) U5 10to M 115 (Cordrol . : 5D 43 54 - 56
Section 67031)
Mb 67022-06539A M 115 from Osceola- The Hicks Co. Pit 54-45 - 4,800 EB o - - 55
{Part} ‘Wexford County Line WwB _— _— — GO
southeast {Control '
Bection 67051)
Mb 67022-0G13%4 M 115, 1.0 mile cagt of The Hicks Co. Pil 54-45 -- 4,700 EB 39 44 -- 51
{Part) M 66 (Contxol Section wWR 42 47 - 60
§7051)
88 (7062-009604 M 61 relocation fromy M 115 The Hicks Co. Plt 54-45 -- 1,900 ED - 67 -- GG
(Part) cast to the Clare~Oscecla whn - 50 - GG

County Line

- 4B =




TABLE 8 (Cont.)

Maximum{Direction

Coefficlent of Wet

Projeet Location Daving Ageregate Source ADT, and 8liding Friction {x 100}
No. Contractor
Coarse |  Fine 1978 | Lane [ 1974] 1975 | 1078 [1979
85 67062-009G9A M 61 rcloeation from the The Hicks Ce. Pit §4-45 - 4,900 EB - 61 - Tl
(Part) Clare-Ogceola County wB -- 84 - 71
Line east to the Muskegon
River (Control Section
18041)
Mbr 69021-05919A M 32 {rom 0.20 mile west of  Lake Construce Pit 69-44 - 4,780 EB - 45 - 62
(Part) weat limits of Gayford tion Co. WB ~— 46 -~ 54
west and north to the
Antrim-Otsego County
Liue
Mbr 69021-05919A M 32 from the Antrim- Lake Construc- Pit 69-46 —-— 2,600 EB e 47 - 50
(Part) Otsego County Line west tion Co. WB - 47 - 54
to US 131 {Control See-
{ion 05022)
Mb 72041-06141A M 144 from 1, 000 ft north- Lake Construc- pit 72-12 -- 5,800 NB 49 53 ~— 54
(Part) cast of the AuSahle River tion Co. 5D 47 50 Ras G2
northeast to the Roseommon-
Crawford County Line
Mh 72041-06141A M 144 [rom the Roscommon- Take Construe- Pit 72-12 - 600 NB - ~-- - 74
(Puarl) Crawlord County Tine lion Co. sB - ~ - 71
northeast 0.9 mile ’
{Contrel Scetion 20072)
Ml 1101 2-060RGA M 5 from M -6 north fo Treank Blrousbery Pit 74-10 -- 3,200 NB 43 6l - 66
M 81 and Son SB 45 53 - 54
Mbr 7TO011-05930A M 138 from 35 {t north of TFrank Strausherg Pit 79-49 - 1,400 NB - 54 - M
Alkron Rd north to 1, 050 and Son sSB -— 55 . 61
ft north of Ackerman Rd ’
™Mb 79081-06124A M Bl from 380 ft west of Midland Contract-  Tits 25-30 - 3,700 EB - 50 63 54
(Part) Vassar Rd east to 100 ft ing Co. and 25-54 wWB - - 52 65 58
west of Handy Rd
Mb T9061-061244A M 138 from M 15 cast to the Midland Contract-  Pits 25-30 - 5,600 EB - 5 69 50
(Part) Bay-Tuscola County Line ing Co. and 25-54 WB - Bl 66. 51
(Control Section 09021)
Mb B0071-06144A M 40 from north of VanBuren Kleit Congtruction  Pit 80-26 ' s 7,570 NB 30 34 -— 53
{Part) St in Gobles north to 40 ft Co. SB 30 32 - 44
south of vanBurcn-Allegan
County Linc {Control
Section BOO72)
Mb 81013-06146A M 52 from 100 £ north of Cunningham- Pit 81-84 - 2,400 NB 40 46 e 67
US 12 north to 25 ft south Gooding £B ar 44 -— 66

of Duncan 5¢ in Manchester

- 49 -
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SECTION inn

TEN-YEAR PAVEMENT FRICTION TEST RESULTS
FOR CONCRETE AND BITUMINOUS PAVEMENTS

- 53 -



Ten-Year Pavement Friction Test Results
For Concrete and Bituminous Pavements

A historical review of coefficients after 10 years of service has been
made on 55 projects. During 1979, 542.0 lane miles of conecrete and bitu-
minous pavement had wet sliding friction tests conducted at the 10-year
service level and results are contained in Tables 9 through 12,

Table 9 - Ten-Year Review for Concrete Pavements Constructed in 1969

During 1979, 96 lanes of concrete pavements (19 projects) were tested
at the 10-year service level for pavement friction. Wsf values ranged from
0.36 to 0.65 and averaged 0.47. Ten lanes, representing 9 percent of the
147.4 lane miles tested, yielded coefficients averaging lower than 0.40.
The lowest average Wsf (0.36) occurred on the SBIL of M 139 north of T 94
in Berrien County (Project 11031-004). Friction levels on three lames,
accounting for 8 percent of the tested lane miles, had 10-year values which
averaged higher than 0.60, i.e., 0.62, 0.62, and 0.65. All three lanes
wereon US 131, north of Grand Rapids (Projects 41132-021 and 41132-022).

Table 10 - Ten-Year Review for Bituminous Concrete Pavements Con-
~ structed in 1969

A total of 72 lanes on 19 projects and accounting for 203. 8 lane miles
of bituminous concrete weretested in 1979, after a 10-yearservice period.
Average Wef values ranged from 0.37 to 0.68 and averaged 0.52. Three
of the 10-year old lanes, amounting toonly 1 percent of the lane miles, had
friction levels lower than 0.40. The lowest (0.37) was determined on the
WBOL of the M 21 Project 25081-008, in Flint. Ten lanes, 30 percent of
the lane mileage, yielded average Wsf values greater than 0.60. Average
10-year coefficients as highas 0.68 were measured on Projects 31012-005,
33021-003, and 36051-001.

Table 11 - Ten-Year Review for Bituminous Aggregate Pavements Con-
structed in 1969 '

During 1979, 22 lanes on 10 projects (139.2 lane miles) of bhituminous
aggregate pavements were tested after a 10-year service period. Friction
levels ranged from 0.42 to 0.71 and averaged 0.54. Coefficients on 17
percent of the lane miles (four lanes) averaged higher than 0.60; NB and
5B lanes of Project 17072-004, located on M 129 in Chippewa County aver-
aged 0.70 and 0.71, respectively.
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Tablel2 - Ten-Year Review for Stone-Filled Sand-Asphalt Pavements Con-
structed in 1969

Seven projects with 51.6 lane miles of stone-filled sand-asphalt pave-
ment were tested at the 10-year service level during 1979. Ten-year Wsf
values ranged from 0.36 to 0.62 and averaged 0.42. Twenty-eight percent
of the lane mileage tested at the 10-year service level (15 lanes) yielded
friction levels averaging lower than 0.40. The lowest coefficient average,
0.36, was determined on the EBIL of M 21 in Owosso (Project 76041-006).
Only one lane had anaverage friction level greater than 0.60, i.e., the WB
lane of US 2 west of Manistique (Project 75021-010) which averaged 0. 62.
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TABLE 9
TEN-YEAR REVIEW FOR CONCRETE PAVEMENTS CONSTRUCTED IN 1969

Project Location Paving Aggregate Source Maximumi Direction| We‘?‘é‘ifgi%eg (Illfggft i{;t:l:; ciEOO)
No. Coniractor ADT, and .
Coarse i Fine 1978 Lano [1969 | 1070 11971 I1974 ]1979

U L1E031-004 M 130 from I 94 northerly to Curl Goodwin und Dit 15-6 Pit 14-45 20,000 NBOL  -- 31 - 23 k]
Ox Creck and Pennsylvunla Heng, Inc. NBIL - 30 - 21 a8

" Central RR SBOL L 46 - 22 39
9BIL - 36 - 27 - 348

1 23081-002 I 496 commencing at I 96, Eisenhour Con-~ Pit 43-46 Pit: 19-33 17,700 EBOL 5b - —— an 45
. thence casierly to Waver- struction Co. EBIL 56 - - 39 54
- ly Rd WBOL 62 - - 32 43
WBIL 55 o - 34 47

T 25042-015 M 78 reloeation from east of  Coolke Contract- Pit 63-54 Pit §3-54 21,5600 EBOL - 53 - 42 52
Bristol Rd easterly {o ing Co. . EBCL -- 51 - 39 47

west eity limits of Flint EBIL - 60 - 43 56

WBOL - 44 - 41 49

WBCL -- 44 - 40 £7

WBIL - 55 - 44 55

T 26084 -815 M 78 from approximately Denton Consiruc- Pits 63-56 Pits 63-56 34,000 EBOL -~ 52 - 28 44
00 1t west of Howe Rd tion Co. and 63-54 and §3-54 EBCL -= 50 -— 32 43

easterly to Vassar Rd EBIL -~ 50 -— 39 56

- ' WBOL -- 66 -— 26 44

WBCL -- 56 - a5 43

WBIL - 2 - 44 53

F 2h084-016 M 21 [rom Vassar Rd east Denton Construe— Pit 63-54 Pit 63-54 25,500 EBOL  -- 47 - 32 45
(Port) to M 15 (Stalion 888+00 tion Co. EBCL - 53 - 34 46
1o 933+63 only) EBIL - 56 - 43 58

WBOL  -- 43 - 34 43

~ WBCIL, -~ 52 - a7 44

WBIL - 56 - 46 58

I 25084-010 M 21 {rom Vussur Rd cast Sargent Construc~  Pit 63-56 Pit 6306 20,100 EBOL - 43 - 32 49
(Tarl) {o M 15 Station 9334463 tion Co. EBIL - 62 e 36 53
to 1078+00 only) WBOL - 41 -- 35 47

' WBIL -— 4 - 36 51

U 25085002 M 78 relocation from south Cooke Contract- Pit 63-54 Pit 63-54 54, 600 EBCL — - 36 27 45
of Ballenger HIwy easler- ing Co. EBCL -- 50 30 48

ly to west of Fenton Rd EBIL - - 52 34 54

WBOL -~ -= 35 31 44

WBCL == —— 43 31 48

WBIL -, - 52 33 55

I+ 25085-0G16 M 78 relogation from Iam- Cooke Contraci- Pit 63-54 it 63-54 54,500 EBOL -- - - a2 49
merhuryg Bd enslerly fo ing Co, EB#3 B -- 39 31 45

easl of Buginaw 51 Eni2 -- - 44 29 48

. EBIL -— - 58 26 48

WBOL -~ -= 45 27 45

WB#3 - - 40 27 42

w2 — - 48 31 48

WBIL - - 39 356 47

U 31061-014 US 41 relocation Irom 280 Proksch Con- Pit 31-45 Pit 31-45 16,000 NBOL  -- 45 - 16 41
Il west of Division §t struction Co. NBIL - 50 e 38 2

westerly Lo 270 {t west SBOL - 52 -— k3 a8

of Pearl St, City of Hough- SBIL -~ 49 -- 38 42

ton ’

o 33171-0256 Us 127 from Red Cedar Eisenhour Con- Pits 34-53 Pit 19-33 © 33,000 NBOL - - 34 42 45
River northerly to south struction Co, and 41-46 NBEIL - - 48 45 54

of Woodruff Ave SBOL - — 2 34 43

SBIL B v 48 36 46

U 38083-017 194 BL~US 27 BR-M 50 Denten Consiruc- Pif 30-35 Pit 30-35 36,200 -EBOL. -- 38 — 32 38
(Michigan Ave) from west tion Co. EBCL - 41 - 35 a7

of Lydia 8t northcasterly EBIL - 41 - 33 a9

to west of inlersection of WBOL -~ a7 - 35 38

Ciinfon 5t and Jaclkson 8t WBCL - 40 - 33 40

: - 42 - 36 41

WBIL
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TABLE 9 (Cont.)
TEN-YEAR REVIEW FOR CONCRETE PAVEMENTS CONSTRUCTED IN 1969

. . i i i Average Coefficient of
Projoct Location coaing Aggregate Source M U [PEION et Siiding Friction x 100)
Coarse | Fine 1978 Lane [196% [ 1970 [ 1971 i 1974 f1979
F 41132-021 US 111 relocation from somb  Denton Construc— Pit 41-38 Pit 41-38 15,050 NBOL G3 - — 36 46
of Post Rd to south of 10 tion Co. . . NBIL 58 - - 38 59
Mile id SBOL 63 - - 39 4%
SBIL 65 .- - 40 G2
T 41132-022 US 131 from south of 10 Carx] Goodwin and Pits 41-46 Pit 4146 13,080 NBOL 57 44 - 37 48
Mile Rd north to 14 Mile Sons; Inc. and 41-48 NBIL 55 61 - 47 ;52
Rd SBOL. 59 43 - 39 51
SBIL 55 G1 - 44 s3]
UsSS 73081-004 M 81 from 20th St to 25th W. F. McNally Pit 1740 Pit 79-73 10,000 EDOL 45 - - 34 4T
St, City of Saginaw EDIL 46 — - aw 45
WROL 44 - - RiA 43
WBIL 45 - —— 3l 43
U 73091-005 M 81 from 10th St cast and W. F. McNally Pit 1740 Pit 79-73 20,700 EDCL 46 - - 36 44
northeast on relocation EBCL 45 -— - 38 44
to 20th St, City of Sagi~ EBIL 47 - —— R 42
naw WBCL 42 - -- 34 41
WBCL 41 - - 35 44
WBIL 40 - - Ry 45
F 73131--001 M 83 frem 200 & north of Titus Construe- Pit 17-66 Pit 63-54 14,000 NB - 35 - 32 44
{Parxt) Townline R4 northwest— tion Co. SB - 33 - 32 46
erly to south }imits of
Frankenmuth
F 73131-001 M 83 from scath }mits to Titus Constrac- Pit 17-66 Pitt 63-54 14,000 NBGL —— 45 - 49 54
(Dart) north limits of Franken- tion Co. NBIL - - 36 49
muth omitting from 800 ft i SBOL - 41 - 50 48
north of Cags River north ’ SBIL - 30 - 35 A6
to Genesee St
I 73101-022 T 675 from T 75 westerly to Sargent Consituc-  Pit 7147 it 79-73 18,200 EBOL — 43 - 47 44
Saginaw City Limits tion Co. EDIL -— 5 - 57 Ho
WDOoL - 50 - 40 49
WBIL - 50 - 5 54
55 76011-009 M 52 from south of Ben- Cooke Contract- Pit 1948 Pit 1948 10,000 NB 52 - —-— 43 4hH
nington Hd north to south ing Co. - SB 52 - - 41 46
of Morris Rd
M 76011-010 M 52 from south of Morris Cooke Coniract- it 19-48 Pil 1943 13,000 NBOL 40 - - 30 38
Rd north to north of ing Co. NBIL 49 - -= 34 43
Krouse Rd SBOL 43 - - 30 43
SBIL 49 - - 29 39
U 82081-021 M 153 (Ford Rd) from 620 T. Angelo Cement E.C. Levy Pit 63-7 59,100 EBCL - 49 - 33 456
it east of M 39 (Southfield Construction Co. (Dix Yd) ED#3 - 40 - 37 49
Rd) ecasterly to 600 ft west EB#2 -- 42 - 35 54
of Greenfield Rd EBIL - 50 —— 34 54
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TABLE 10
TEN-YEAR REVIEW FOR BITUMINOUS CONCRETE PAVEMENTS CONSTRUCTED IN 1969

) o ] Maximum |Ditection Average Coefficlent of
Project Location Paving Aggregate Source ADT, and Wet Sliding Friotion {x 10{0)
No. Contractor
Coarse l Fine 1978 Lane 1969' 1970 | 1971 | 1974 !1979

Ma | IHB3 ] -007 LIS 27 Trown 775 £l norih of Spsrian Asphult Pit 47-3 Pit 47-43 1%, 300 NEBOL 48 - - 41 40
Noviheresl fd sortherly ta Puaving (o, NBIT, 47 B - ] %3
A48 1L goulli of Clark Tt BDOL 4 == ==l 41

SBIL 42 - - 44 4

Mh 23011-005 M 78 from Barry-Eaton County Reith-Riley Con- Pit 39-1 Pits 13-30 G, 000 ER 45 - - 85 57
Line northeasterly to wesl struction Co, and 13-79 WwB 46 -— - 62 51
village limite of Betlevue

Ms 23042-009 M 43 Saginaw Sty {yom 1,100 Reith-Riley Con- Pit 47-3 Pit 23-92 36,000 EBOL 51 - - 40 49
ft ‘east of Creitz Rd easter- struction Co. EBIL 51 - — a9 47
ly to 340 ft east of Theo Ave WBOL &5 - -— 42 47

WBIL 56 - - 43 47

b 25072-013 M G4 (Dort Hwy) from Carpen- Sparian Asphalt Pit 47-3 Pit G3-54 15,000 NBOL - 50 e 37 46
ter Rd northerly {o 510 ft Paving Co. } NBIL - 58 - 42 50
north of Mt. Morris Rd . SBOL =~ 5§l -— 33 48
omitting 1,185 [t 5t Carpen- - SBIL - 59 - 44 G0
ter Ril h

Mb 25081-008 M 21 (Court Si) [rom 274 ft VS[}urtan Asphait Pit 47-3 Pit 63-54 23, 900 WBOIL, 4% - -— a7 37
west of Ann Arbor St Paving Co, WBH#3 42 o - 36 40
cast to M 564 BR Suginaw - WBH#2 43 - - 44 48
8t) WBIL 44 — - 35 43

Mb 31012-005 M 26 from County Rd #540 - Mathy Constrnc- - Pii 3163 Isle Royal 4,500 NB 62 - - 55 i)

(Part) {Kearsarge, in Painesdalo) tion-Co. - Stamp Sand 8B 57 - -= 59 58
northeast Lo west fimits of ShoreSand :
Tcughton ’ Toughton
Location)
Mhb 310i2-005 M 26 from Huncock north- Mathy Construc- it 31-62 Isle Royal 8,000 NB — -— - -— 59
(Part) east to Dollar Bay Rd tion Co. . Stamp Sand 8B - - ~-= - 61 i
{Couirol Scction 31013) {Bhore Sand . . ‘
Haughton 1
Location)

F 33021-003 M 52 from 500 ft south of Howell Construe- Pit 47-3 Pit 47-26 2,100 NB i - 52 68
M 36 (south junctiion) tion Co. i . SB - - - 56 65
north to M 36 (north
Junctions

I 33092001 M 52 from M 36 (north Tiowell Construc- Pit 47-3 Pit 47-26 2,100 NB 60 -~ - 47 g4
juneiion) north to I 96 tion Co. 5B G0 -— - 54 65

Mb Mi661-0601 . U8 2 and US 41 from state Payne and Dolan of  Pit 36-10 Pit 36-10 3,600 NB 53 - - 64 68
line north to M 69 in Wisconsin, Ine. SB 418 s - 6L a4
Crystul Falls

1 A1012-006 M 44 connector (Plainficld Neith-TRiley Con- Pit 41-48 Pit 41-113 34,750 NBOL  -- 55 -- 50 48
Ave) fron 96 northeast- struction Co. NBIL - 42 - 49 49
erly to Airway St, City ’ "SBOL  -- . 55 -~ 42 48
of Grand Rapids SBIL - 57 - 44 48

T 41122-006 M b7 from US 131 relocation Reith-Riley Con- - Pit 41-46 Pit 41-113 4,230 EB - 56 - 62 58
easterly to Teft Ave struction Co. ) WB — 57 - 49 56

Mb 50092-005 M 19 from a point north of Detroit Concrete Pit 50-35 Pit 50-35 13,600 NB 49 - - 46 50
New.Haven Rd thence Products Corp. SB 48 -- - 45 51
northerly to north of Main
5L in the Village of Mutton-
ville

Ms $1022-006 M 46 (Miller Ave and Apple Reith-Riley Con- pit 70-9 Pit 70-5 24, 500 ERBOL = 37 - 40 47
Ave} from US 31 BR struction Co, -« . - EBIL - 58 - 36 47
(Muskepgon Ave) easterly WBOL - 55 - 40 48
to Getty 8t, City of Muske- WBIL - 59 - 40 48
mon )
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TABLE 10 (Cont.)
TEN-YEAR REVIEW FOR BITUMINOUS CONCRETE PAVEMENTS CONSTRUCTED IN 1969

5 g ’ aximum |Directi Average Cocfficicnt of
Frosect Location Paving Aggregate Source " ;{Drf;,m oot wet Stiding Peiction (x 100)
’ ' Contractor Coarss | ine 1978 | wawe [TOGOTTSTO0 [To7 197 [1679 5

Mb 63051-031 US 10 (Woodward Ave) from Ajax Asphalt Pit 63-4 Pit 63-4 49,600 SBOL - 45 — 51 50

Ms 63051-032 290 f southeast of T 75 BL Paving, Inc. ) SB#3 -~ ag - 53 51
(Square Lake Rd) south- SBEZ —— 54 - 54 52 "
easterty to 75 ft southeast . SBIL - 57 — O 63
of Dakland Ave ’

Mb 78021-001 US 12 from Mann Rd easterly Reith-Riley Con- Pit 39-1  Pit 78-25 6,300 EB -— 48 —_— 45 52
to 200 ft east of Penn Cen- struction Co. wB - 50 - 48 59
tral RR crossing, omitting
from US 131 easterly to 130
[t cast of east villape limits
of White Pigeon

Ms 81032-009 US 12 at Carpenter Rd’ Ann Arhor Con- it 47-3 Pit 47-3 13, co0 EBOL. -- - 48 a7 38

struction Co. LBIT, -- — 48 42 19
' WDLOL - - 50 42 46
WIIL -~ - a7 36 44

I B20Bi-021 M 153 (Ford Rd) from 620 fi Cooke Contract- Pit 50-3h Pit 50-35 58,100 WBOL -~ 60 - 44 50
eagt of M 39 (Southfield ing Co. . WB#3 - 35 - 47 51
Rd) easterly 10 600 ft west W2 - 58 - 50 51
of Greenfield Rd WBIL - 69 - 55 56

Mb 82131-011 US 10 (Woodward Ave) com- Detroit Asphalt Pit 47-3 Pit 50-41 3b, 300 NBOL 45 . -- -- 40 43

{Part 1 of 2) mencing at Clairmount Paving Co. NDEL 48 - - 41 44
5t, thoneo northwestorly SBOL, A6 - - 42 ik

to Tuxedo St - RILES 18 - —— 42 A

Mb B2131~011 US 10 commeneing ut 6 Milc Detroit Asphait Pit 47-3 it 50-41 40, GO0 NBOL 48 - - 47 |
(Part 2 of 2) Rd (McNichols Rd) thence Paving Co, NB#d 49 - - 36 51
northwesterly to approxi- NB#3 50 - - 44 56

mately 700 ff southeast of NDB#2 a8 — - 41 52

8 Mile Rd NBEL 6d - - a7 08

SBOL 50 —— - 46 48

SB#d 51 - - 42 56

SB#3 47 e - 35 28

SB#2 52 - e 34 50

SBIL 53 -— - 33 48

Group Eastbound M 78 from Spartan Asphalt Pil 41-38 Pit 76-43 18,820 EBOL 45 —- —_— 45 4B
Clinton-Shiawassee County Paving Co. EBIL b4 - — 85 59
Line northeasterly §.1 WBOL 43 — - 42 44
miles and on westbound WBIL 53 - - G1 56

M 78 from M 47 southwest-

erly 2.2 mileg in Shiawassee
County (Conirol Section .
76021) . ‘ i
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TEN-YEAR REVIEW FOR BITUMINOUS AGGREGATE PAVEMENTS CONSTRUCTED IN 1969

TABLE 11

: ) . Maximum | Direction Cocfficlent of Wet
Projucl Location Paving Apgrogate Bource ADT, and Sliding Friction (x 100)
No. Contractor 1978
: Coarse | Fine Lane 1969 | 1570 | 1974 | 1979

Mb 07041-006 M 38 from 550 It east of Fox Vailey Con~ Pita 07-46 Pits 07-468 2,500 EB 53 - 73 67
County Rd #6851 (Pelke Rd) struction Co. and 07-44 and 07-44 WwWB 86 e 71 64
easterly to 0.3 mile east of
east limits of Baraga

88 17072-004 ™ 129 comm, at Tone R, Hodgkiss and Pit 17-72 Pit 17-72 2,100 NB 61 -- GG 70
thenee northerly to Dalter Douma, Inc. sn ho -- 64 Ti
d

Mb 41071-001 M 50 (Alden Nash Itd) from Reith-Riley Con-  Pit 41-46 - 1,950 NB - 57 43 57
84th St northerly to 1,770 struction Co. ) SB e GO 46 50
it south 'of 196

55 445041-003 M 204 from M 22 eastcrly to Peningula Asphalt  Pit 45-19 — 2,100 EB - 42 35 43
County Rd #0641 Corp. WB - 42 37 45

Mb 4804200 M 28 from 0.6} .mile casl of Goorge Ilocl{iug Pii 48-6 Pit 48-6 3,460 EB 45 - a3 04
M 117 o Tuce-Chippewn Construction Co, WD 42 - it} 82

~ Counly Elne :

M 52031-005 M 35 {rom southenst of Paync and Dolan of Tl 52-9 - 3,000 NB 46 - 57 50
Village of Little Lake Wiseonsin, Inc. sB 47 - 54 56
westerly to abandoned
RR in Now Swanzy

ML 57011-003 M 66 from Osceola- ‘The Hicks Co. Pit 57-29 - i 3.400 NB 37 52 53 54

{Part) Missaukee County Line SB a9 53 50 54
north to M 55 (sonth
junetion)
Mb 57011-003 M 66 from M 55 (north junc- The Hicks Co. Pit 57-29 e 4,400 NB 23 40 33 44
(Part) tion) noxth to M 42 SB 33 41 37 51
(Contrel Section 57013)

S8 62014-001 M 20 from M 82 in Hesperia Reith-Riley Con- Pit 62-54 - 4,100 EB 47 - 52 51
east Lo Crosswell Ave struction Co. WwB 47 -- 53 54

Mir 67032-003 M 66 from M 115 north Lo Reith-Riley Con- Pit 54-40 Pit 54-40 2,100 NB 28 - 52 57

(PuTt) Osceola-Missaukee struction Co, SB 25 - 51 58
County Line

Mb 68011-004 M 33 {rom Ogemnaw-— Central Paving Pit G5-52 - 3,000 NB - 65 42 47

Oscoda County Line Cao. SB -- 63 43 42

north to Mic
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TABLE 12
TEN-YEAR REVIEW FOR STONE-FILLED SAND-ASPHALT
PAVE MENTSCONSTRUCTED IN 1969

. . . Maximum | Direction Coefficient of Wet o
Pr;;z)c:ct Location Coﬁ;‘;&ir Aggregate Source ADT, and Sliding Friction (x 100y
Coatse |  Tine 1978 | Lame [1565] 1970 1974 [1979
Ms 11013-010 194 BL {Main St) from north- John G. Yerington  Materia} Pit 11-30 14,000 EBOL 42 -- 48 490 "
hound M 139 (Paw Paw Ave) Co. Servies, EDIL 42 - 47 38
easterly to southbound Thornton, . WBOL 39 - 47 39
M 139 {Fair Ave) Berrien IL WBII, 40 . 46 a8
County
Mb 380731-010 M 50 from Lenawee-Jackson Reith-Riley Con- Pit 47-3 Pit 42-28 9,700 NB - 64 14 45
(Part) County Line north to struction Co. 5B -- 67 45 ho
Stoney Lake Rd, omitting
at divided roadway in
Village of Brooklyn
Mb 38071-010 M 50 from 2,400 ft east of Reith-Riley Con- it 47-3 Pit 42-28 4,000 NB - - -— 52"
{Part) Hand Rd west and north to struction Co, : 5B - - — 51
Lenawee-Jackson County
Line, omitting at US 12
{Control Section 46081}
ME 46061-011 M 52 and US 223 BRR west Ayling-Cunningham France Pit 46-28 20,800 NBOL - 56 32 aq
from Nelzson St south to Asphalt Paving Stone, NBIL -— 54 40 37
Merrick 8t in Adrian Co. Waterville, SBOL - 50 35 37
OH SBIL — 58 42 37
Mb 46101-007 U8 12 from 150 ft cast of Ayling-Cunningham France Pit 46-28 12,500 EB 44 - 41 43
Pentcost Hwy east Lo Asphalt Paving Stone, wn 43 - 422 45
Lenawee-Washtenaw Co. Waterville,
County Line omitting from OH
350 1t enst of Raisin River
In CHnton easterly to east
viltage limite of Clinton
Mb 75021-010 TS 2 from M 149 to east Lake and Howell Pit 75-5 Pit 10-9 5,000 EB 43 -— 56 57
city limits of Manistique Construction Cao. WB 44 -~ OB G2
Mb 76041-006 M 71 (Gorunna St) from Saginaw Asphalt Pit 17-40 Pit 73-5 17,000 NBOL 43 56 45 40
{Part) Washington 8¢, in Paving Co. NEIL 46 58 45 40
Owosgo, southeast to SBOL 45 64 48 a8
intersection of Shiawas- SBIT. 46 56 47 38
see and McNeii 5ts in
Corunna
Mb 76041005 M 21 {Main 8t) from west Saginaw Agephalt Pit 17-40 Pit 73-5 21,500 EBOL 40 G5 44 39
{Traxt) limits of Owosso (Chest- Paving Co. EBIL 44 54 43 36
nut 5t) east to the Shiawas- : WBOIL 43 58 418 37
see River (Control Seetion WDBIL 44 650 45 19
76061)
Mb 76041-~006 ™ 21 from Ball 8t in Owosso Saginaw Asphalt Pit 17-440 Pit 73-5 21,200 EBOL 41 53 48 40
{Part} eadt to east limits of Paving Co, EBII, 43 a5 47 a8
Owosao (Control Section WBOL 45 55 46 40 ©
T6062) WBIL 44 57 45 43
Mb 79031-007 M 15 @tate §t) from 400 £ Sapinaw Asphalt Pit 75-5 Pit 78-8 7,000 NB 46 I
north of south village Paving Co. SB 44 -— 40 45 u

limits of Millington
northorly to 300 f north
ol Ellis Rd, Village of
Millington
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OFFICE MEMORANDUM

DATE September 2, 1981

TO: ALL RECIPIENTS OF RESEARCH REPORT R-1170 (MDOT Report No. 249)
FROM: Research Laboratory Section

SUBJECT:

Correction of Figure 4, Page 63

A plotting error has been discovered In the five and ten year Wsf average for
Concrete Pavements (Figure 4, Page 63 of Research Report R-1170). Please attach
this erratum to your copy of the report.

PMS: lve
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SECTION IV

FIFTEEN-YEAR PAVEMENT FRICTION TEST RESULTS
FOR CONCRETE AND BITUMINOUS PAVEMENTS
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Fifteen-Year Pavement Friction Test Results
For Concrete and Bituminous Pavements

Table 13 - Fifteen-Year Review for Concrete Pavements Constructed in
1964

During 1979, 32 projects or 194.4 lane miles of concrete pavement
were tested for friction levels after 15 years of service. Coefficients de-
termined at this service level ranged from 0.34 to 0,76 andaveraged 0.49.
Thirteen percent of the lane mileage (18 lanes) yielded average Wsf values
below 0.40. The lowest (0.34) was determined on the EBOL of Project
41027D, C56 and the WBOL of Project 41029F, C8. Friction levels aver-
aging higher than 0.60 were measured on 21 lanes (25 percent of the mile-
age). The highest average coefficients were measured on the EBIL (0. 76)
and WBIL (0. 74) of Project 39051B, C6.

Table 14 - Fifteen-Year Review for Bituminous Concrete Pavements Con-
structed in 1964

Thirty bituminous concrete projects, 312.7 lane miles, were tested
for pavement frictionin 1979 after15 years of service. Coefficients ranged
from 0.30 to 0.75 and averaged 0.46. Coefficients on 27 lanes were lower
than 0.40 and accounted for 28 percent of the tested lane mileage. The
lowest friction level was determined on Project 730518, C1, located on
M 13 in Saginaw where friction levels on both NB and SB lanes averaged
0.30. Eight of the lanes tested (11 percent of the mileage) yielded friction
levels averaging greater than 0.60. Coefficients on two of the lanes aver-
aged higher than 0.70, i.e., 0.71 and 0,75, respectively, on the SBIL and
NBIL of US 31 north of Whitehall (Project 61075D, CT).

Table 15 - Fifteen-Year Review for Bituminous Aggregate Pavements Con-
structed in 1964

Eleven 15-—yea.r old bituminous aggregate projects were tested during
1979. Wsf values ranged from 0.40 to 0.70 and averaged 0.56. Sixty-
three percent of 158, 6 tested lane miles yielded friction levels averaging

~greater than 0.60 after 15 service years. The highest average Wsf value
(0. 70) was determined on the NB lane of Project 42012, C5.
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SECTION V
INVENTORY OF PAVEMENT FRICTION TEST

RESULTS ON CONCRETE AND BITUMNOUS
PAVEMENTS CONSTRUCTED BEFORE 1963
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Inventory of Pavement Friction Test
Results on Concrete and Bituminous
Pavements Constructed Before 1963

A pavement friction inventory was initiated during the 1965 test year.
Test results have been reported annually in Sections I, IT, III, and IV of the
annual "Summaries of Michigan Pavement Friction Measurements" (MDOT
Report No. 248). Contained in these four sections of the report have been
pavement friction data from trunkline projects at least 0.5 mile in length
and constructed since 1963, During 1979, projects which were constructed
prior to 1963 were reviewed. It was determined through control section
logs that over 600 pre-1963 projects still exist as current trunkline sur-
faces. Seventy-five of these projects (938 lanc miles) were tested for the
first time during 1979 and results are contained in Section V, Tables 16,
17, and 18 of this report. Additional future testing of these projects will
be scheduled at five-year service intervals,

- Table 16 - Concrete Pavements Constructed Before 1963

Results of pavement friction tests on 71 concrete projects which were
constructed priorto 1963 are containedin Table 16. These pavements have
been in service, on the Michigan trunkline system, for between 17 and 32
years. Their frictionlevels, as determined during1979; ranged from 0.34
to 0.73 and averaged 0.51. It might be noted that the average Wsf of 0,51
is higher than the 0.48 average flve—year friction level and equal to the
average one-year W&f value of 719 concrete pavement lanes constructed
between 1863 and 1974 (Fig. 1). Only 8 percennt (13 lanes) of the pre-1963
lane mileage tested this year yielded average coefficients lower than 0.40;
23 percent of the lane mileage averaged higher than 0. 60.

Table 17 - Bituminous Concrete Pavements Constructed Before 1963
Table 18 - Miscellaneous Bituminous Surfaces Constructed Before 1963

Tables 17 and 18 contain the 1979 pavement friction results for four
bituminous paving projects which were constructed prior to 1963, Friction
levels ranged from 0.46 to 0.74 and averaged 0. 60,

' During 1979 ‘friction testing was cdmpleted on iéSs than 15 percent of
the pre-1963 projects. After completion of testing‘on the remaining pro-
jects, in 1980, a more detailed look at friction level histories will be con-
ducted. : : o
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TABLE 16
CONCRETE PAVEMENTS CONSTRUCTED BEFORE 1963
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i i i Cocfficient of Waf
Project Location Paving Apgregite Source Mi)_%Ttlm Dlr:,itllon (% 100) ¥ .
No. : Contractor Coarse TFine 1978 Lanc | Low |I]igh ] Avp
(
23-05, C4 M 43 from Mulliken east to Carl Goodwin and  Pit 34-25 Pit 34-11 5,700 EB 40 45 43
P~ Oneida Rd (Control Section Sons, Ine. WH 45 50 47
< 23041)
[+})
- 30-04, C3 US 127 from north of Burt Rd Lewis and Fri- Pit §3-4 Pit 46-18 3,900 NB 45 49 4B
north to Hndson (Control ginger SB 50 55 52
Section 30071)
N
{
08-08, C2 M 66 from M 50 north to Carl Goodwin and  Pit 34-11 Pit 34-11 2,900 NB 49 43 42
Barry-Ionia County Line Sons, Inc. sB 38 40 Bitl
(Control Seetion 08052)
23-0G, C5 M 43 from M 50 cast to Mul- Carl Goodwin and | Pit 34-28 Pit 34-13 3,000 ER 43 48 i
tiken (Contral Seetion 23041)  Sons, Inc, WB 43 418 45
[o)]
e 23-06, C6 M 43 from M 66 east to M 50 Carl Goodwin and  pit 94-26 Pit 34-24 4,300 EB 43 44 43
9 {east junction} {Control Sons, Ine WB 44 48 47
Section 23052) ’
30-04, €5 U8 127 froin Michigan-Ohio Loselle Construc-  Pit 30-21 it 30-21 2,900 NB 52 55 54
State Live north to north tion Co, . Sk 52 55 54
of Burt Rd (Control Sec- ’
tion 30071)
N
b
' 23-17, c11 U5 27 {rom Creitz Rd Cart Goodwin and  Pit 63-4 Pit 63-4 17,600 NBOL 43 45 44
northeast to Waveriy Rd Sons, Inc. NBIlI, 51 55 53
{Control Section 23012) 5DOT, 43 45 44
SBiL 50 52 Ol
-8, C1 Northbound US 27 fvom Cnaal  cayl Goodwln s It 634 PH - 27, 00 NHOT, 3K 1 N
Rd northeast to Crelty R Sons, ne, ; NI, A4 Hii] 49
)] {Control Sectlon 23012)
)
[5)] 33-75, ¢4 Southbound US 27 from south Sargent Construc~  Ppit 8-5 Pit 33-61 11,500 SBOL 50 51 5l
= of Kipp Rd north to south tion Co. SBIL G9 70 T
of Cedar St (Control Sec-
tion 33032)
38-48, C9 Eastbound I 94 from old US Sargent Construc- Pits 34-28 Pit 81-8 28,500 EBOL 40 50 44
12, west of Parma Rd tion Co. and 81-8 EBITL. 58 60 59
east to west of US 127
(Controi Section 38101}
a .
30-31, C2 US 127 from Hillsdale- Carl Goodwin and  Pits 30-35 Pit 30-35 9,100 NB 42 43 42
Lenawee County Line Song, Inc. and 47-3 SB 39 43 42
north to Hillsdale-Jackson
County Line {Control
Bection 30091)
g ag~07, C5 US 137 from Hiltsdale- Carl Goodwin and  Pita 30-35 Pit 30-35 12,000 NB 40 45 43
5! Jackson County Line - Sons, Ine. and 47-3 SB 36 ElH 38
- north to divided highway
(Control Section 38111)
48~03, C8 US 127 from US 12 north to Carl Goodwin and  Dits 30-35 Pit 30-35 9,100 NB 42 15 14
Hilladale-Lenawee County Sons, Inc. and 47-3 SB 37 40 38
Line {Control Section
46012)
N
g
33-75, C1 Northhound U35 127 from south Eisenhour Con- it 34-49 it 33-79 1L, 500 NBOIL 18 il 48
o of Kipp Rd north to south struction Co. NBIT, fid 47 65
8 of Cedar St (Control
— Section 33032)
|
!
]
1

T
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TABLE 16 (Cont. )
CONCRETE PAVEMENTS CONSTRUCTED BEFORE 1963

Project Location Paving Agpregnte Source M(::clt)r';u'xm Dir:;(tiion Coofﬂ(cx{virgoff Waf
No. Contractor 1978 Lane
Coarse I Fine ? Low l High ]Avg
33-79, C1 US 127 [rom 3 mijes north of  Sargent Construc- Pif 34-32 Pit 33-57 10,700 NBOL 48 -50 49
~ Jackson-Ingham County tion Co. ' NBIL 687 T2 70
1 = Line south to Jackson SBOL 49 50 49
z {Control Sectlon 33031} SEIT. 63 68 a7
-0 .
6 A8, 13 westhound § 94 [rom old DPierson Contract~ Pii 30-35 Pit 30-35 28, 500 WBHOL 40 45 43
0 US L3, wesl ol Davima Red, ing Co. WBIL b} 63 60
[+)} east to west ol US 127 :
- {Control Section 38101}
81-G67, C5 I 94 from T 94 BL south and Louis Garavaglia Pit 47-3 ‘Pit 81-54 56,000 EBOL as 43 -4l
east to US 23 (Control Contractors, EBIL 46 48 47
Section 81062) Ine. WBOL 40 42 41
WBIL 52 52 52
N
f
19022, C1 I 96 from Tonia-Clinton Cari Goodwin and  Pit 32-6 Pit.35-6 21,000 EBOL 49 50 49
Gounty Line east Lo Sons, Ine. EBIL 67 70 88
M 100 WBOL 49 51 50
WBIL GB T2 70
23-17, C4 Southhound US 7 from Canal Carl Goodwin and  Pit 83-4 Pit 83-4 24,000 SBOL 40 43 41
(Part) Rd north to Creitz Rd Sona, Ine, SBIL 57 58 58
{Control Section 23012)
23-1%7, C4 US 27 from east of Charlotie Carl Goodwin and  Pit 63-4 Pit 3-4 24,000 NBOL 39 43 41
(Part) north to Canal Rd, omit- Sons, Inc. NBIL 51 56 54
E tIng within limits of Potter- SBOL 40 43 42
ville {Control Section 23012} SHIL 54 57 56
23042, G2 M 43 from M 100 east to Denton Construc-  Pit 8-5 Pit 8-5 16,000 EBOL 43 43 43
Tiupp Rd tion Co. EBiL 48 52 51
WwWBoL 45 46 45
WBIL 56 60 58
43031, Ci US 127 [rom Jackson-Ingham Holloway Con- Pit 47-3 Pit 33-63 9,600 NBOL 48 44 49
County Line north 1.¢ mile _struction Co, NDBIL 67 70 (i3]
: 5BOL 48 51 49
SDIL 68 73 71
33031, C2 . US 127 [rom 1.0 mile north of Holloway Con- Pit 47-3 Pit 33-63 10, 600 NBOL 45 49 47
=~ ’ Jackson-Tngham County struction Co, NBIL G9 13 71
8 Line north 2.0 miles SBOL 45 49 47
-_ SBIL G4 GO 67
34044, C1 1 94 [rom east Portland exit Carl Coodwin and Pit 34-26 Pit 34-26 15,580 EBOL 45 49 47
: east to Clinton-Tonia Sons, Inc, EBIL G8 G9 69
Couniy Line WBOL 44 438 45
WBIL 86 70 68
38131, C1 US 127 from 1 94 north to L. A. Davidson Pit 30-35 Pit 30-35 23,900 NBOL 38 40 39
south of NYCRR underpnas Co. NBIL 51 5d 52
: SBOL a8 40 130
SDBIL 4 1.} a7
38131, c2 US 127 from squth of NYCRR Denion Construe-  Pit 30-35 Pit 30-35 15,700 NBCL 43 43 43
underpass north to 0.6 {ion Co. NBIL 60 G2 41
mile north of Van Horn Iid SBOL 45 49 48
SBIL 66 G7 G4
48131, C3 U8 127 from 0,6 mile north Holloway Con- Pit 47-3 it 33-63 11,300 NBOL 43 45 44
of Van Ilorm Rd north to struction Co, NBIL 57 62 59
Jaekson-Ingham County SBOL 14 48 47
Line YBIL 62 66 64
81{}75, Cl US 23 from Territorial Rd Denton Construe-  Pit 47-3 Pit 47-3 38,500 NBOL 38 39 39
north fo Livingston- tion Co, NBIL 43 48 45
Washtenaw County Line ) SBOL 40 43 42
| SBIL 46 50 48
1
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'TABLE 16 (Cont. )

CONCRETE PAVEMENTS CONSTRUCTED BEFORE 1963

! Project Location ) Paving Agpregate Souree MZ:;*;:‘HI Dlr:ri?on Codﬁ(t(“i':]to‘;l Wsl
| I: No. Contractor Coarse l Fine 1978 Lane low l]lig]\ fAvg'
' g
8 81-62, C2 US 23 froin south of Denton Construe~-  Pit 47-3 Pt 47-3 38, 500 NBOL 42 43 43
P~ Warren Rd north to tion Co, NRIL 48 48 18
'y} Territorial Rd (Control SBOL a6 40 40
o Section 81075 SRIL 45 46 45
I
'd .
34043, C2 I 86 [rom west of Nash Rd L. W. Edison Co. Dit 4145 Dit 41-46 13,020 EDROT, 46 BE] A7
east Lo 0,5 mile west of EurL (1] 47 5
M 84 WBOL 4 h2 A9
WRIL 632 G4 fiu
34043, ¢3 1 96 from Kent-Ionla Bargent Construc- Dl 41-56 Dits 41-1 13,020 EBOIL 45 18 b
County Line east to west lion Co. axl 41-56 EDIL ti2 Gi i
of Nash Rd WDGL 48 ] 449
WL 67 44 (8
34044, C3 I 96 from west Portland exit L. A. Davidson Pit 34-26 Pit 34-26 13,300 EROCL 46 48 A7
east o the Grand River Cco. ’ EDIL 62 6d 63
WDOL 49 51 50
WBII, G4 87 - 86
34044, C7 I 96 from M 66 east to west Lewis and Fri- Pit 34-2¢G it 34-2¢ 12,820 | EBOL 43 48 46
Portlard exit singer ERIT, G4 70 67
WROTL, 48 b2 50
WBIL G2 67 65
38061, Ci M 60 from McCann Rd Denton Construe-  Pit 30-35 Pit 30-35 8,650 EDOL 50 bt 50,
northeast to [ 94 tion Co. EBIL G7 73 69
e} WRBOL 50 52 5l
) WDBIT, 68 69 68
[s)]
= 38111, C1 U8 127 from NYCRR north Sargent Construc-  Pitg 30-35 Dit 30-35 14,800 NBOT. 30 44 30
tol 94 tion Co. and 47-3 NBIE, ol oh oh
SB0L 40 43 i
SDIT, 51 S 53
81041, C2 I 94 from US 12 enst Denton Construe- 1, C. Levy Pt 81-50 i, 500 RROT, A4 A6 REl
1.7 miles tion Co, LR A5 EH 47
Wi, K] Bl i
WDIL 48 6l Hu
82024, C3 I 94 from Concord 8t east Cooke Contract- E.C. Levy Pit 82-5 125,200 EBOL 37 34 8
to M 3 ing Cao, EBCA. 38 43 44
EBIL RIS 45 4
WBROTL, 38 44 30
WBCL 38 40 39
WEBIL 43 44 43
82025, C15 I 94 from Conner Ave east Cooke Coniract- L.C. Levy Pite 50-15 116, 000 EBOL 43 43 44
to Philip Ave ing Co. EBCL 44 45 44
ERIL 44 19 44
WROL 444 45 45
WBCTL, 44 46 45
\_ WDIL 48 49 44
r 23041, C1 M 43 from Oneida Rd east to Eisenhour Con- it 41-46 Fit 12-33 5,700 EB 45 48 16
west limits of Grand Ledge struction Co. WB 50 G4 62
34044, C5 I 96 from east limits of Port- L. W. Edison Co. Pif 34-45 Pit 34-45 15, 580 EDROIL, 48 50 49
land east to Grand River ERIL 43 1] G5
D Ave WnROE, i 1) ol
u) WBEL 64 4T g
@
34044, CB I 96 from west (o east limits L. W. Edison Co. Pit 34-45 Pil 34-45 13,300 EBOL 44 46 15
of Portland EBIL i3 68 i
WHOL 43 Y 46
WBIL G2 G4 (33
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TABLE 16 (Cont.) -
CONCRETE PAVEMENTS CONSTRUCTED BEFORE 1963

Project. . Paving Aggrogate Souree Maxdmum [Direction C°Bfﬂ(°ii‘:]to‘))f wast
Location ADT, and
No. Contractor Coarse i Fine 1978 Lane Low Iﬁigh 1Avg
38102, C1 ¥ 94 from cast of M 99 east L. A. Davidson Pit 30-35 Pit 30-35 18,700 EBOL 42 45 43
to old US 12 Co, EBIL GO 52 §1
WBOL 46 48 47
WBIL 60 d4 62
I;_,' AR, O 8 127 from south ol the Sargent Conatruc~ Pit 30-38 Pit 30-35 14,300 NBOL 41 45 44
O Grand River north to tion Co, NBIL 54 58 55
Y NYCRR SBOL. 42 43 43
& SBIL 56 57 57
[T4)
. 9— 38111, C4 T8 127 from north of Floyd L. A, Davidson Pit 30-35 Pit 30-35 13,900 NBOL 34 39 a7
Ave, at transition {from Co. NBIL 48 50 49
two-lane to divided high- SBOL 44 45 44
way north to south of tho SBIL 58 58 58
Grand River
41024, c2 I 96 from 9.5 mile east of L. W. Edison Co. Pif 41-46 Pit 43-44 14,820 EBOTL, 44 46 45
Thomapple River east to EBIL 62 68 64
Kent-Ionia County Line WBOL 45 48 46
WBIT, 63 a7 65
N\
é 28103, ¢4 Eastbound T 94 from west of Loselle Construe-  Pit 38-56and Pit 38-56 25,200 EBOL 45 45 45
rest area (west of Mt. tion Co. E.C. Levy EBIL 57 62 60
Hope Rd) east to Jackson- )
Washtenaw County Line
38163, C7 I 94 from Sargent Rd cast Plerson Contract- Dit 38-58 Pif 38-56 25,200 EBOL 42 44 43
- 4.7 miles ing Co. EBIL 66 58 a7
WBOL 39 44 42
WBIL 56 57 56
41024, O7 I 96 from M L1 east to west L. W. Edison Co. Pit 41.4¢ Pit 41-46 14,820 EBOL 42 43 42
of Thornappie River Dr EBIL 61 a2 61
WBOL 43 46 45
WBIL 63 67 65
o .
©O 81104, C1 I 94 from old US 12 east Sargeni Construc- Pil 47-3 Pit 47-3 33,700 EBOL 43 44 43
o2} . to Baker Rd tion Co. EBIL 54 65 55
WBOL 40 42 41
WBIL 49 51 50
81104, C3 I 94 from Baker Rd east Plerson Contract- Pit 38-66 Pit 38-56and 36,100 EBOL 37 38 38
to M 14 ing Co. i E.C. Levy EDRiL: 54 55 54
WBOL 40 42 41
WBIL 60 54 52
B1104, C5 Easthound T 94 from Jack- Pierson Contract- Pit 38-56 Pit 38-58 30,000 EBOL 45 46 46
son-Waghtenaw County ing Co. EBIL 58 58 58
Line east to PCRIY
81104, C7 LEastbound I ¥ from PCRR SBargent Construc-  DPif 47-3 Pit 47-3 33, 600 EBOL 44 45 44
east to old US 12 tion Co. ERIL 54 55 55
5
' .
41024, C6 I 36 from west of Thorn- Pierson Contract- Pit 41-46 Pit 4146 12,500 EBOL 46 49 47
apple Dr east to 0.5 ing Co. EBIL 61 64 63
mile east of the Thorn- WBOL 48 51 50
_ apple Rivor WBIL 68 68 67
[
9 41025, C1 196 from Coit Rd east to Piergson Contract- Pit 41-38 Pit 41-38 24,000 EBOL 45 48 46
1196 ing Co. EBIL 62 66 g4
WBOL 48 49 48
WBIL 44 67 66
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- TABLE 16 (Cont.)
CONCRETE PAVEMENTS CONSTRUCTED BEFORE 1963

Project Tocation Paving Aggregate Source Mixlmum Birection COCfﬂmi%tOOf Wsf
i No. ; Contractor - br, and (x }
i Coarse l Fine 1978 Lene |Low |High iAvg
41025, €3 1 896 from I 186 east to north L. W, BEdigon Co. Pit 41-4.7; Pit 41-46 39,350 EBCL 43 45 44
of Cascade Rd EBCL 490 44 43
EBIL 55 58 56
WBOL 50 50 50
WBCL 45 45 45
WBIL 56 57 o7
41025, 05 1 96 from norih of Cascade Holloway Con- Tit 41-46 Dit 41-46 20,550 EBOL 44 48 45
Rd east to north of M 11 struction Co. EBIL 57 57 57
WBOL 44 48 46
WRIL G1 G2 61
ﬁ 41025, C7 I 96 from east of US 131 Pierson Contract- Pit 41-38 Dit 41-38 24,000 EBOL 38 42 40
3 cast to Coit Rd ing Co. EBIL 52 57 5§
8 WBOL 36 37 37
o WBIIL 51 52 51
[C 8
9 41026, C2 1 96 from cast of Bristol Sargent Conatruc- Pits 41-38 Pit 41-48 38,400 EROIL 40 43 42
Rd east to US 131 tion Co, and 41-46 EBIL a7 58 58
WBOL 43 46 45
WBIL 62 G4 63
41026, C3 I 96 from Otiawa-Kent Carl Goodwin and  Pit 41-45 Pit 41-48 24,200 EBOL 38 43 440
County Line cast to Sons, Ine. ' EBIL 54 58 56
Bristol Rd WBOL 40 43 41
WBIL G0 60 G0
47065, €3 1 96 from west Brighton L. A. Davidson Pit 47-3 Pit 47-3 33, 600 EDOL 42 43
exlt east to US 23 Co. LBIT, it 52 gl
WBOoL -4 98 45
WL 52 54 53
N,
( 19022, C4 I 96 from M {00 east to Denton Congtruc~  Pit 34-53 Pit 19-34 21, 000 EBOL ‘43 43 45
. Clinton-Eaton County tion Co. EBIL G3 66 44
Line WROL,, it 50 44
WBIL (i1 67 G5
23151, C1 I 96 from cast of US 27 Pierson Contract- Pit 34-53 Pit 33-5Y 23,000 EBOL 45 48 46
€ast {0 Waverly Rd ing Co. . EBIT, 61 63 G2
(Eaton-Ingham County WDOL 45 48 46
Line) WBIL 63 064 63
23152, C1 - I % from Eaton-Clinton Bierson Contract- Pit 34-55 Pit 19-40 27,000 EBOL 42 44 43
County Line southeast to ing Cao. EBIL 62 63 63
south of M 43 WBOL 45 40 46
WBIL 63 GG 64
41 23152, C3 I 96 from 3outh of M 43 Pierson Contract- Pit 34-53 Pit 33-57 27,000 EBOL 49 H4 51
© east to UE 27 ing Co. EBIL. 63 66 G5
93 WBOL 51 55 53
WBIL GO 72 T0
33083, C1 196 from Waverly Rd Pierson Contract- Pit 34-53 Tit 33-57 22,000 EBOL 49 2 H0
(Faton-Ingham County ing Co. EBIL 64 1] G5
Line) east to east of WBOL 49 55 51
M99 WBIL G4 6d 64
d3083, C3 1 96 from east of M 99 east L. A. Davidacn Pit 34-53 Pit 33-57 22,000 EROL | 45 46 46
0.6 mila Co. EBIT. fis i 1] G
wWnOot, 44 A5 46
W, ih] 114 ;4
33083, C5 I 96 from west of wWash- L. A. Davidson Pit 34-53 Pit 33-67 22,000 EBOL 49 51 5l
ington Ave east to west Co. EBIL G3 64 64
of Cedar 8t WROL 45 46 44
WDBIL 58 63 61
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CONCRETE PAVEMENTS CONSTRUCTED BETORE 1963

TABLE 16 (Cont. )

N . Maximum [Birection| Cosfficient of Wai
Project Location Paving Aggregate Source ADT, and (x 100y

No. Contractior Coarse l Fine 1978 Lane Low i High i Ave
47045, C1 I 94 from Chilson Rd easl - L. A, Davidson Pit 47-3 Pit 47-3 30, %00 EBOL 44 48 45
te Brighton Co. EBIL 56 57 56
WBOL 43 45 44
- WBIL hd lili G5
47065, Ch I 96 Jrom M 59 easl to Sargent Construc- Pit 47-3 Pit 47-3 24,800 EBOL 42 48 45
[ Chilson Rd - tion Co, - EBIL 49 60 56
5 WBOL 40 45 44
8 WBIL 51 57 54

e

% g1074, C1 S 23 from [ 94 north to Denten Constrnc-  Pits 47-3 Pits 47-3 7,000 NBOL 42 43 42
o)) Geddes Rd tien Co. and 81-57 and 81~57 NEBIL 46 48 47
- SBOL 42 43 43
SBIL 5% 54 53
81074, C4 US 23 from Geddes Rd north Denton Construec- Pits 47-3 Pits 47-3 30,000 NBOL 42 43 43
to M 14 tion Co. and 81-57 and B1-57 " NBIL 56 58 57
SBOL 40 45 43
SBIL 52 54 53
§1103, C3 U8 23-M 14 from US 23 (north Denton Construc-  Pits 47-3 Pits 47-3 32,200 NBOL 40 43 42
junciion) east to US 23 tion Co. and 83i-57 and 81-57 NBIL 50 54 52
{south junction} SBOL 43 44 43

SBIL al 54 53 -
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- TABIE 17
BITUMINOUS CONCRETE PAVEMENTS CONSTRUCTED BEFORE 1963

Project ) Paving Apgropate Source Maxi mumiDirection| Coolficient of Wsi
Locatien ADT, and {x 100}
No. Contractor -
Coarse l Tine 1978 Lane | 10w I High [ Avg
4 .
18034, Cca US 27 from M 61 north to Mid Ameriea Pif 324 Pits 16-48 6,100 NBOL 18 50 49
TS 27 BR north of Harrison Engineering and 87-2 NBIL 68 69 G9
Coxp. SBOL 48 49 48
—_ SBIL 59 T2 70
[(#]
9 18034, C4 US 27 from US 27 BR north of Mid America Pit 32-4 Dits 18-48 6,100 NBOL 52 54 Hd
Harrisdon north to Clare- Engineering and 67-2 NBIL 70 72 71
Roscommon County Line - Corp. SBOL 51 52 52
SBIL 3 74 74
A
TABIE 18
MISCELLANEOUS BITUMINOUS SURFACES CONSTRUCTED BEFORE 1963
3 Appregate Source Maximum|Direction| Coefficient ol Wsf
Project Location Paving EEee ADT, | and (x 180)
. Contractor Conree I Finc 1978 Lane | Low l High I Avg
8 Prime and Single Seal
D | #0-81012-0L, C3 M 52 from Pleasant Lalee Rd Gilliland Con- Dit 38-46 -—— 4,800 NB 49 GO o4
north to I 92 : struction Co. SB 49 56 52
( Prime and Double Sesl
(o} 23021, C2 M 79 from Barry-Eaton County West Shore Con- Pit 8-5 - 1,900 EB 43 G4 63
@ Line east to Ionia Rd struction Co. wB 61 63 62

- BB -




SECTION VI

EXPERIMENTAL FEATURES IN PAVEMENT SURFACES
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Experimental Features in Pavement Surfaces

Table 19 ~ Bridge Deck Surface Coatings

1) Rubberized Bituminous Concrete -Sixteen lanes coated with rubber-
ized bituminous concrete were tested during 1979. After 11 or 12 service
years, friction tests yielded coefficients which ranged from 0.36 to ¢.50
andaveraged 0.43. Only three of the 16 lanes tested in1979 had Wsf values
averaging lower than 0.40; the lowest average Wsf (0.36) was determmed
on the WBIL of 516 of 82111.

2) Latex Modified Mortar - Nine structures (36 lanes) with a latex
modified mortar surface were tested during 1979. Service years on these
lanes ranged from four to ten; coefficients ranged from 0.39 to 0.59 and
averaged 0.49. Only one lane, the WBOL of I 94 over Middlebelt Rd (506
of 82022) yielded an average Wsf lower than 0.40, i.e., 0.39.

3) Latex Modified Concrete - One-hundred twenty-seven latex concrete
lanes, ranging fromone to seven yearsold, weretested during 1979. Fric-
tion Jevels determined ranged from 0.39 to 0.71 and averaged 0.55. Only
two of the 127 lanes yielded average friction levels lower than 0.40; both
the EB lane of $06 of 25031 and the WBIL of §24 of 82251 averaged 0,39,
Three lanes yielded Wsf values averaging higher than 0.70, The NBIL and
SBIL of X01 of 33031 averaged 0.70 and 0.71, respectively, and the EBIL
of BOL of 33045 averaged 0.71.

~4) Low Slump High Density Concrete - Pavement friction of 16 bridge
decks coated with low slumphigh density concrete ranged from 0. 38 to 0,73
and averaged 0.51 in 1979. Two of the 48 lanes tested yielded friction
levels below 0,40, i, e, , the EBOL's of X01 and X02 of 63022 had Wsf aver-
ages of 0.38 and 0. 39, respectively. In contrast, average coefficients on
the EBOL and WBOL of Carpenter Rd over I 475 (349 of 25132) were 0.73
and 0.72, respectively. :

Table 20 - Open Graded Asphalt Friction Courses

Three open graded friction course projects were tested during 1979.
The two projects constructed in 1975 continue to have considerable differ~
ence in their friction levels. For the fourth consecutive year, Wsf values
on M 25 in Bay City have averaged below 0. 30; 1979 coefficients yielded an
average four-year friction level of 0.24. The I.75 project (73112-09446),
also constructed in 1975, had average four-year friction levels ranging
from 0.44 to 0.50 and averaging 0.47. The remaining project was con-
structed during 1978; average one~year Wsf values ranged from 0.47 to
0.52 and averaged 0.50.
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Table 21 - Trinidad Asphalt Surfacing (Project Mb 72013-06140), 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, two conventional bituminous concrete surfaces
(Type C and Type M) were placed as control sections.

After five service years, no significant friction level differences have
been determined between the Trinidad asphalt and bituminous concrete sur-
face types. Tests conducted in 1979 on the Trinidad surfaces yielded an
average Wsf value of (.63 and the bituminous concrete surfaces had an
average Wsf of 0.62, ‘ '

Table 22 - Cold-Milled Surfaces, Research Project 76 TI-341

Wsf values are being monitored at 14 cold~milled areas (59 lanes)
throughout the State. Surfaces at five of the areas were cold-milled in 1976
and the remaining nine areas were cold-milled in 1977. Age of the surface
ranged from new to 23 yearsold at the time they were cold-milled. Tests
were conducted on 48 of the lanes prior to cold~milling and resulting Wsf
values averaged 0.30. Friction tests conducted in the same year, but after
cold-milling, yielded an average coefficient of 0.47. Average friction
levels of succeeding service levels of one, two, and three years were 0.42,
0.39, and 0.42, respectively.

Table 23 - Sulfur Modified Bituminous Concrete (Project Mb 26011-11032),
Research Project 74 D-29 '

In June 1977, a sulfur-asphalt surface was placed over an 18~year old
bituminous concrete roadway located on M 18, north of the Midland-Gladwin
County line. As shown in Table 23, experimental sulfur asphalt mix de-
signs varied sulfur/agphalt ratios. Friction tests have been conducted dur-
ing the initial, one, and two-year service levels; during this time period,
no significant difference in friction level has been determined between the
bituminous concrete control sections and the experimental sulfur-asphalt
gections.

Table 24 - Bituminous Concrete Containing Arenaceous Limestone (Project
Mb 06071-11004A), Research Project 77 C-18

Results from an earlier study compared aggregate polishing charac-
teristics from 16 Michiganand out-of-state sources and indicated that most
carbonates possess low resistanceto tire polishing. Aggrepgate samples of
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sandy limestone, however, exhibited only slightly lower resistance to
polishing than did the crushed gravel. This suggested that the sandy lime-
stone material might serve as a satisfactory substitute for crushed gravel
in a bituminous wearing course mix design.

In April 1877, the MDOT Bituminous Advisory Committee recommend-
ed that ‘a paving project be selected to include an experimental wearing
course containing arenaceous (sandy) limestone from the Bayport forma-
tion. Later in 1877, experimental and control wearing courses were con-
structedon US 23 between M 13 and the Middle Branch of the Pine River in
Standish (Project 06071-11004). Results of three sets of annual friction
measurements on this project are presented in Table 24. Early results:
indicate both surfaces are performing cssentially the same. Continued
evaluation of friction tests have been planned.

Table 25 - Stoney Mix Projects

Friction levels on bituminous aggregate and bituminous concrete pro-
jects using experimental mix designs with 5 percent increased stone con-
tent (stoney mix projects) have been under study since 1976. Early per-
formance records indicate the stoney mix projects have slightly higher
friction characteristics than adjacent conventional pavements through the
two-year service periods. Both the adjacent conventional and the stoney
mix surfaces yielded average Wsf values of 0,56 aftera three-year service
period.

Table 26 - Sprinkle Treatment (Project FRR 71072-15287A), Research
Project 78 C-19

Limestone aggregate in bituminous paving mixtures tend to become
polished by traffic and consequently may result in a surface with lower
friction characteristics than mixtures using a more durable aggregate. In
A July 1979, a section of US 23 north of Rogers City was resurfaced with a
‘Type CM bituminous concrete mixture. The mix design of this surface
consisted of a local limestone aggregate and a 85/100 penetration asphalt
cement. An asphalt-coatedaggregate, which was less susceptible to traffic
polishing, was then sprinkled on this surface and rolled in. The rate of
‘application of this sprinkled aggregate varied from 3 1b/sq yd to 10 Ib/sq yd
as shown in Figure 5. A bituminous concrete and a bituminous aggrepate
pavement were constructed adjacent to the experimental sprinkle treated
surface as control pavements. Both control pavements were constructed
with limestone aggregate. '

Friction measurements were conducted in Julyand October 1978 at test
speeds of 30, 40, and 55 mph. After three months of service, the sprinkle

- 93 -




02°C  9¥0 1270 FE0 BE0 £BD  SED EFD - - - e TIEM
S¢°0  EFT0 LFTO 170 B0 0RO FETO OF0 - --  —— - . qogm PY 1099 TPPIN :
BET0 TFUO BP0 670 €0 BE0 TE0 880 - --  —= o= [oEAg  Ie[0W pRUIDOW NoEY 1167 I900 G 1 PIMOGIEDN  2E0EE JO A0S
68'0  -=  §8°0  ¥E0 ES°0 BP0 PEOD B0 -  em  —e oen -- TIEM
860 -- 6570 0870 IF0 THFO TED EBFD  --  -- = -— a0 oEm
8870 —- B0 SFT0 BFTO LE0 €TD 880 . - ——  ~-  —— o Toam
8670 - £2°0 60 90 90 180 gF0  ~-  e-  —— oo . T
8¥'0  —- 180 BP0 OF0 F'O Q0E0 #HD - -  —- - - Togw
§°0 7T 0870 2P0 8E'0 £ET0 B0 E8°0  -- == e=  -=  -n O IvMoW POIPOW Xoze  TLeT PH DIOFTA Jo40 96 I 22069 1O 20§
BS0 -~ 1370 §€°0 0¢0 090 BE0 ZZD -  -- - - - TIaMA
9870 -- FET0 TG0 B0 EB0 PO 8F0  -- - = - goam
8§70 —— 0 580 950 €50 S8 90 --  e- = e - Togm
98’0 -- 1870 €80 6F0 TS0 IB0 €S0 - - == .- o TI98
8670 == FE°0 08¢ Y0 GO FEO SPO  ~- - e £ - <
T80 -t BP0 220 LFT0 TPU0 EET0 0870 -- == - —— o= IOgH  IE)IOW poyIpow Xe T 26T PY o2l JUOY 1940 95 1 ZZ0£9 39 [0S
AP0 190 B0 PO SE0 820 680 990 ~- - —— o __ THdS
070" FE0 $F°0 SF0 S0 0E°0 OF0  LBO  -- - - - - Tids
Ly0 18°0 8570 F0 0F0 L0 B0 £E°0 - - —=  —— o Tods
69°0 S0 9F'0 TP €50 QB0 650 FFO  — = == - oo TIEN
§P°0 2%7C L¥TC 970 EFT0 0ET0 00 B0 ~-  ~- e ——  ——  TOUN  Ioptow pOEIPOW XST 16T 96 1 prnogqisam 2840 Af W B20TH 30 €08
870 SFT0 8%'0 S0 6670 080 FE0 OBO ~- —=  wm e e Tags
BP0 8F'0 0S°0  TF'0 TE0 20 8E0 THQ -~ — = Tids
PE0 SF0 650 CBD OF°0 L8O 880 80 -~ —- - —— T0ds
8870 2E°0 6%D BP0 SP0 80 TFO 990 -- —— e e am TIEN
9970 BP0 4370 9%0 £PT0 08'0 0F°0 @0 ~-  --  -— = CJOUN  IE1I0U poypow Xl  [L6T 96 1 pUnogises 2240 1 W §EOTH Jo 505"
9E’0 AET0 TPTO 3P0 0F0 LPO 580 0870 $F0 TR0 TR0 €50 —- TIHM
66°C  SE°0 TF0 BP0 BETD LETO 8370 660 B0 OF0  BED 20 ~-  CIDEA
030 TE'0 T30 95°0 450 @50 EE°0 8¥'0  9F0 L0 850 630 - 10w
FPU0 870 €P'0  £3°0 G6E°0 L0 BE°0  8P°0 €570 IF0 T30 £h0 - Tigs
Tr'0 4870 SP'D EFT0 LET0 480 BETO FBD £FD 030 £F0 W0  --  IOE 2390100 SH 969 I 1940
SVEBF0. 0570 32’0 990 ZBU0 8BT0 BS0 FB0 9¥0 .50 29°0  --  TOHE  SnouUnIQ peziieqqni  g9sT (€ 96 D @4V ToaR] pusrH 17728 IO 9TS
9770 BE'0 20 BF°0 FP'O LE°0 £P0 EF0 680 SE0  BE'D B0 —- TIgs
W0 L8570 2%'0 PF0 TR0 680 0F°0 TFO  0F°0 980 870 R0 -~ TIDEM
BP0 BP0 LPT0 6P0 B0 ZF0 0RO §% 0 FE0 030 £R0 0S80 --  TomM
B¥C 88’0 T30 BP0 T¥T0 GE'0 £P O SB0 8870 980 0F0  SF0 - 184 :
€770 SET0 CBT0 070 0BT0 €0 0F'0 BHO 6ET0 BED  LE'0 BP0 --  T0dd a3920U00 ‘ ¥6 I 1940
LFT0 EETD OFT0 TR'O0 6670 LEC TFO EFD TF0 £8°0 L0 30 -~  TOSW  Snourunyg psziisqani 9061 (S 96 D oAV J0ATH DUBZD  £20%8 3O LTS
§%°0  BY'0 080 £¥0 FE'D T9°0 ©e°0 6S°0 30 £SO SE0 6F°0  08°0 as 93210U00 oxe)
080 0870 DETD TP'0 SFT0 68°0 8S°0 870 FED  [S°p 8C°0 BB ESD 6N snoulwnyig peTIIeqnd  L96T Up JBATH SSBD I240 FZ I [S06L IO T0H
A8'0 9Z°0 ZP'O TE°0 BE0 SE'D 82°0 BP0 9E°0 80  EFD  9ET0  £FD s 23a10u00 sFuradg usiIxed Ul 1941
07'0 630 EF0 GET0 0F'0 0%'0 820 R0 0F'0 0F'0  LB0  GED  -- 8N snoupurngg peritaqanl  L96T  Ydesor 3§ 29a0 g¢ ®1-T8 SN EGOTY SO Z0H
BL6T _ 8151 _ 16T _ 945T w SL6T _ FLET _ EL6T _ ZL6T _ TLET —Eﬁ _ §96T _ 895T _ 4961 | PUFL po1200) .
pue Sunjeod yo edL1, Tes UoT1E20T adpuig
UOHRTLI SUIPILS 15.M JO JURIOLe0D aBrIasy UopOBIIT £ ’

SONLLVOO HOVAYAS JIDEJ #DHATHI |
6T HI9dV.L

- 94 -



99°0 §9°0 880 F9°0 — - - - - == - - - TS 93010000 {3150U5p 96 1.pumoqIsam I840 96 I
290 %90 T9O  ¥ETO - - - - - - -= - - TOHS i dumys 0T GLET  PUNOGISED 0} 96% I punoqyinog ¥80EE JO 808
£5°0 - - - - -— - - - -- - - - am 939I0UDD AISUSD
%0 - e - — - - - - - -- - - St gy durmgs moT  BLET oLy I 1940 3 [fOBSTE  ESTST IO TCS
gg0 - — e e = = - - - - - - TIam
z'o - — R o - - R (s1: 7.
£S°0 s - - - - - - -— - - - - TIgH 31910U0d LIIEUIP
gL0 - - - - - -= - - -- - - - Prol:ics S dmngs A0 4261 G1% 138a0 py Iojuedred  ZEIST IO 658
1970 o - - — e o - -- -- - - - TIaM
860 -~ o - - - - - - - -- — - TOEM
T -- -- -- - -- - -- -- -- -- -- TIHH 218I0TO0 AJISUSP
60 -- - - -- - -- -- - - - - - 1oda qfry dwnis 0T LLET £LF 11840 DY ISWMPIOD  BETEE JO TS
g - -- - - - -- -- -- -- -- e 98 212I0U0D LSUSp .
P - - — - - - - - - - - - 1048 g8 dwings A0T  9L6T QL% 11940 38 498 2ZETST JO 0€S
- - - - - - - - - et had - - T14gs
0g*c  EF0 - - ~-= - - - - - - -- - ZHdS
gF¥"0  TF0 - - - - -= - - -= -= -= -= #48
gg°0 080 —— -- - -- -- - -~ - -- - - 1048 919X0U00 X938 T 1161 6L, TXeao Y ugor  GRTZY JO 9IS
19°0  £9°0 - - - - - -- -- -- -- -- -- TIES
IS0 020 - -— -- - - - - -- -- -- - 1048
0570  6%°0 - - - bl — - el - - e e 1048 BJATOUCD XBFBT LLBT
280 0¢°0 6¥°0 BS'0 8F0 FP0 0FC - - - - -- - TIEN,
Sp°0 SP0 8F°0 LBF0 FF0 LET0 gD -- - - -- -- -- 10EN
66’0 180 PO SF0 9F0 980 0B -- - - - - - TOEN 218I0U0D X818 FLET PH pIeppoD 1840 GL I T6T28 10 06
£8°0 080 PFE0 980 080 080 TS0 0 — - - -- - -- 1148
S¥'0 SF0 9F0  BF0 SF0 9F0 8F0 —- -- - -- - -- Z#dS
SP0 FFO EF0 9F0 20 0F°0 TPTO - - b - — - £HES
-- - - -— oF'0 S0 EF0 - - - - - - 10498
8%'0 %50 50 B8S°6 FS0 £E0 €80 —- -- -- - - - TIEN
gF'0 0870 190 2¢O FP0 9F0 2P0 -~ - -- - -—- - ZHEN
9%'0 9%0 LP0 8F0 EF0 6€°0 ZFO - - - - - - SHEN erd pIod 0} 90URIUD
-- -- -- - TF'0 0F0 O0F0 - -- - -- - . T TOEN 219I0U00 Xo38 T ZL6T 0T @3BD I940 6§ W PIO 16028 JO 108
8%'0 EF'0 8F0 090 0FO0 ZEO0 €F0 - -- - - - - TIEM
EF°0 0 980 6F0 SE0 T80 0F0 - e - -- - e TodM
e%°0 480 ¥FO O LFO EE0 TED TR0 —- - .- -- - -- TOdM
%0 TP'O TR0 9F°0 SE°0 8E0 F0 -~ - - - - -- puL:ics
¥¥'0 TR0 €0 2P0 FEO 8370 90 -- - - - - -~ 1041 : :
ZF°0 0FT0 ZFG  LF'0 B0 IEC BETD —- - -- - - -- 1063 ajarouod Xa1eT  ZLET pIEX oIpunipd I9A0 $6 1 $I0ES IO TOX
6167 | Bi6Y | 26T | 9:6T | e161 | 7467 | 26T | a6t | 61 | 06T | 6961 Lossr | ser | o7 ; pa3E0D : “oN
= : pug Buneo]d jo adiL UCTIBOOT - a3
vOTHIL A BUIPIIS 194 JO JUIIRIPS0]) aSBIsAy | wonmexicT 1E9L jusizy

o

SONILVOD EOVIHNS MO TH@IL

(*juoD) g1 TIAV.L

- 95 «



TIES

£9°0 E9°0 €970 090 - - - - - -~ -- - -
L1870 BET0 390 6870 - - - - - - - -- -- T10ds
L4870 88°0 8¢0  gop - - - - -- - -= - - ‘T0€S
29°0 Z09°0  ¥9°0 %970 -— - -- - - - - - - TIGN
570 £5°0  ¥40 280 -- - -~ —— -- - - - -- 129N spidey pueiD
SS°0  FE0 988 g0 -— - - - - - - - -— TOIN SJBIDUOD XI]ET SL6T ui ‘18 preU0R’] I9A0 TET S TETT¥ JO 918
89°0  0L'0 490 T19°Q -~ R - - - — - -~ - 1198
090 E9°0 290 89°0 - - - - -— - -- - - To4gs
59°0 G9'0 9970 99'0 - - -- - -~ - - - - TN uosXIEl JO
29°0  19°6 ¥9°0 9¢-¢ - —— - — - - - - - TOIN B8J9TOUOD XBBT  GLET YHoU ‘YH DAN I240 4TT 81 TET8E JO 10X
99°0 E9'0 990 .£9°0 -- - - - - - -- - -- 11gs
6%'0 9%°0 €50 g€9°0 - - - - - - - - -- T04gs
Z9°0 680 090 290 - - - - - - - — - TIEN ) UOSOEL JO 1589
SF'0C €0 B6F'0 gu-p - - - - - - = -~ —- T0EN BIBI0UOD XTI  CLGT ‘I9ATH PUBID 040 LT S TTI8E I0 306
%0 BE'0 9F'0 SE0 - - - - - - -- -- -- 11gs
40 ZP0 8F0 620 —- - - - - - - -- - 1045
L¥°0 B0 SF0 . LB'O - - - == -- -- -~ - - TIIN uosHIEL }
S¥'0 6870 0S'0  Z9°p - - -— - - - - - - TOEN 9319I0U0D XIJET] G461 ‘#6 11940 aay Supsue] TOT8E JO L0S
290 - - -- - - - - -— - - - - M
I - - - - -- - - -~ -- - ToHM
£9°0 - - - -— - -~ - = - -~ - - jghizicy 18 89UWIjOH
30 - - - - - - - - — - o — T0dd 9J9IIUCD X3JET  9LGT Puz 34 0%0 1940 96% I SRIEE Jo 21X
&9°0 -- - = - - - - - - - - - TIgam
890 - -- - - - - - - -- -- -- - TOgM
1970 - - - - - - - - -— - - -- Tida 1S Zawsoyq
290 — — _— — — — _— — -— — — - 10ed 2J3I0UOD X31BT 2461 Pue 39 MI9 19a0 96% I S¥oee 10 11X
9°0 -- - — -- - - - - - -- - - TIEM
190 — - - - - - - - - — - — TogM
90 - - - - -- - - - - - -- -- 1198
£9-0 — — — - — — — —_— —_— _ —_— - Tod4d 9)BIIUCO X23ET BLET HY DAN 1940 96F I SEOEE JO 60X
ger0 - - - - -- - -- -- -- - - - TM 38 LEpag pue
$9°0 — — — - —_— —_— — - _— - . — TOSM 919IOUOT XaIBT  BLGT IRATH PUBISD O3 1940 66F I SPOEE JO 50X
990 - - - - - - - - - - - e 113
1970 _— — - - — —— — - — - - — TOTE 9I8IDUCI XBIET  HL6T ISATH pURID SYL I240 96F I SPOSE 7O TOX
€90 - - - - - e - - - e - - TIEM
2970 -— - - - - - -— e wnen - - —— TOTM FBIJLOD X2JET  PLET PY 98pHqMo1], 1940 943 I S¥0gE JO 919
89°0 R - - - - - - - - - - — TIEM N
89°0 _— —_— — - —_— —_— —_— — — - - - TOSM 93ION0D X&ET  ELIST  PUDGQYINOS LZT S0 1940 95F SFOEE JO 808
AL - - - - - -— — - - -- - jpeiiicy
gg9°p _ — — _— - —_— - _ —_ - —_ - TO93d 219IJUOD X93ET 5461 P ATpLrqmol], IsA0 96F 1 S¥0EL JO S0S
6261 _ 861 _ LL6T _ 96T _ SL6T “ FUET _ 61 _ 2L8T _ 161 _ 081 _ 56T _ 8961 _.52 oue] - “oN
pug BuygeoD jo odAL . UoHE0T aFprig
GOTSILA BUIPIS 321 JO JUSTITHo00 29u1aay LO1F0BIICE :

mUZHHAwOD HOVAHNS MDHEJ Io@yId

(*moDd) 6T IIEV.L

- 86 -



Tigd

090 — == = == - e
§50 — - R — 1€l
0gTp  ew B 1= = 2j010u00 X291 9461 MM OBO 290 ¥ I puromsed 22028 10 TOX
sg'0  —  — - = = = = = — - TIEMA $§.13040 84 1
L T R - - - 1ogm 210I0U00 Xe3®T  LIGT  DUNOUUINOS 03 6 1 PUNomsam 5278 IO $2S
9870 ww  ww e em e em em —_ - - TIEM
@wo — - = == = - =~~~ .. T2EM pa
66°0 - = — == == ewem = - — e - T0dM ajerouos Xyl  GLET  SUABM I9A0 7§ I PUNOGISOM . 22028 JO £0S
£5°0 OF'0 £S°0 €80 9F°D TS0 GO e  m= == == ww o TI93
760 0F°0 FF0  LV'C EF0 680 680 — == == == —  ——  IDEd oa
9%°0 S¥0 LPO L0 880 880 080 —  —- -  —— - -~ Togd 2)0I0U00 X93ET  ZLGT aufem Ioa0 86 1pUMORISEA 22038 JO 208
6%°0 2ZF0 PO TS0 6§08 0 - -  ——  — - - TIEM
ZFT0 TF0 EP0  LPD EEQ TED LED  w- == — — = - ToEm
ZH'0 8870 TFO BP0 FE0 %20 0€® - --  —- - - - Tigd TaATH
g0 TF0 EF'0 SFW0 TE0 ¥EO0 L0 - - - - - - 1093 833I0UDD X367 TLET Q95SEMEQENLL I3A0 9% W 2908. JO 209
21 R T e — - - -- TIEM
95°0 =~ == == == = e e e e - —  ToEm
L e - Togm
6870  m=  wm  mm == e em e e e - g3
gg'o  — - — e = = — e e w103 ,
180 -- -— - -- - E e - -- - - -- 1043 9j9I0U00 X318 §i6T IoaATd wodni] IsA0 G I ZZOEY JO TOH
0970 090 280 09°0 ——  —— == == o—= - - - TIas
$G°0  BEQ 980 . BGQ - em mm == = - - - - 1088
TS°0 920 8¢ 8SW  —— - == = e= - - - - 1088
L1570 0970 €90 1870 -- -- -- -- -- -- - - - TIaN spided puexn
¥S0 EE°0 ¥GTQ 9G0 e ew em e o oo - - -~ 108N u1 ¥9eID THW uripul
£6°0 €870 PE0 980 -= == == == emem oo - Togx 590I0U00 X891l SLET pue g9 MID 1040 €T 81 TEITH 3O 60X
09°0 090 290 090 -- -  —= == —= - - - -— 198
180 ¥E0 6E0 880 -~ ~= == = = - — - - 1088
£8°0 9670 480 €Y --  m=  em == = - - - - TOHS
62°C  TP0 0970 08°0 —-  —= == == = e — - - TIaN
Se'0 220 .80 980 —- == == == == = e oo - TodR spidey
LE70 9¢0 6870 . 6270 —- —— == == == - - - -~ ToEN 91210u00 X398 GLET  PURID UI 3 WUV Ioa0 TEI SO TETTH JO 818
29°0 - 0870 29°0 080 -= == == e e o - - - 168
§e'0 EC0 BS°0  L8D  -- == == == == - - - Togs
£8°0 S0 SL0 980 -- == == = me e S — - Tods
62°0 1970 0 2YQ  —-  —= == == em e oo - TIEN
$6°0 20 €€'0. 980 -- == == == = -- - - 08N sprdey purLn
28'¢  Zz'p ee0  §8°Q o --  m= == == == - - - --  ToaN 9jaIouod Xo3eT  944T I 36 PUGLILSIY T9A0 18T @1 TETTH IO LIS
6461 _ 151 _ 1261 _ 9.8T _ 3L6T _ BLET _ 16T _ ZL6T _ 1261 _ 0L6T _ 8981 _ 896T _ ey | ool 120 )
pue Surjeon Jo adiL pezRad uor1830T o
UOTIAIL FUIPTIS 1o JO JUSTOIIR00 adelaay uoLRRIIC resa ’ erpd

SONILVCOD HOVAHNS ADHJ IDdI¥d

(*3u0d) 61 FIAV.L

- Q7 -



QU0 ISTIASULT} Y14 PAYSIUL] ¥ISP 3O pua qmnos ,
WIO0Iq 2SIOASURT] LA PAYSTULT HODP JO PUD YILION L

290 - - ~-= -— -- -- - - - - - - TIEM
90 - - -- -~ - - - -= - - - -- T0gm
90 - - - - - - - - - - - - 1194
850 - - -- -- - -- - - - - - - 1093 9IDIUOD XOIWT  GLGT 9AY BTUEATASUURY JAA0 96F 1  SHOEE IO Z0S
890 -~ -- - - - -- - - - -- - - Tigd
290 -- - - -- - - -- - - - - - TOHd 91810000 XOT%T  BLET 15 Xepa) I2a0 96% 1 CTOEE JO 10§
440 -- - -- - - -- - - - - - - janizicy
89°0 - = - -- - - - -— - - - - 1093 218I0U0D XOIRT  QAGT T2ATY IBPO) POH 1940 96F I  ST08€ 10 T
TS°0 080 480 F&0 EF0 0 -- - - -- - -~ - —— 1148
B¥'0 0SS0 2¥S'0- B¢ 80 - - - - - - -- - 10498
TS0 0S°0 EST0 TG0 LEUO - - - - - - - - TIEN 83210000 X918]
08°C 050 ©9°0 IS0 - - - - - -~ e - -- g ToaN Aursue] ur1g
6F°0 08°0 £330 1870 - - - - - -~ - - - ,ToaN IEHOW DSTJIPOTU XaJe'l  GLGT 96 1 PUE WU OB D A9A0 L3 81 $E0EE 10 T0X
TL0  L9'0  49°0 890 — -~ - — - - - - - 118
99°0  09°0 190 gE'0 - - - - - - -— e - Togs
04°0° 99°0 690 €90 - - -- - - - -— - - TidN ay1saT 30
9970 I8°0 €90 E5-0 - -~ - - - - = - e TOEN 97210000 X218T  GLET Umos ‘¥ OXN I9a0 LET S0 [£0EE IO T0X
8770 2570 0 9F°0 5F0 980 8EO  ~- - -- - - - TS
8F0 BF'0 FFTO TPO0 68'0 g0 g0 -— - - - - - 1048 {gz sn
90 080 370 9F0 9%'0 BEC 6870 - - - - - - TIGN JO 1SESUMOS Yo[TW
L¥'0 L¥T0 9F0 TF0 0FP0 S8R0 9E D - - - -~ - - TOEN 2IDIOU0D XVIBT  ZLET ¥°2) gL 11040 P Uojue T TETS2 30 08
{our] fymopd puelyer
€870 8870 8F0  8FG 080 PPO0 TS0 - - - - - - am Jo 1SaMII0U FITIW
T80 650 TS0 TS0 08'0 FBQ LFO - - -- - - - a4 31910U00 XoeT  ZL6T 2'7 6L II0A0 DY WaMpred  TSTSE JO 208
eF°0 8¥ 0 £F°0 BE'0 HE'0 ZEO0 EE'Q - - - -- - - oM €2 €n
6870  FF'0 6870 EEG €80 B0 LTTO - -~ - - - - a4 NIIOUOD XOIRT  ZLET AI40 pY OUBIH PUBID  TLOSE JO 90S
650 - - - - - -- - - - - - — IS
€870 - - - - - - ~-- - -- - - -- 1098
850 -- -~ - - - - - - - - - - TIGN
oS0 _— _— —_— — — - —_— — -— - - _— TOEN A9TIU0D XOYEBT  BLET HIBID ZITBMS I040 27 Q1 TE0GE jo Zod
§P°0 LET0 LPTC 0S80 8870 PE'0 BP0 IS0 —- -- - -- -- TIEN
8%'0  TFC 9FT0 280 FST0 FE0 £F0 8% - - - - - TOEN
6%°0  EF0  LF0 LSO 0P'0 6E°0  8F°0  FS0 -- - - -- -- TOEN JEILOW PAFIPOWT XaJ6T 6961 SL IIea0 38 ysnad . ¢6TZ8 IO 425
ES70  L¥'0 58°0  $S'0 L0 £5°0 L5°0 EF0 - - - - - TIEm
8%°0  ZF'0 3§70 €S0 B0 TR0 A8 LFG - - —~ — - TOgM Py AreQ
S¥'0 20 SF0 LF0 880 0%°0  £8°0  9F°0 -— - - - LS TOgM TBILOW PogIpowW Xo36T  ZAi6T ~Gooed I2A0 ¥6 I PUNCGISAM  TF0ZE 3o 218
8%°0 S%°0 BYD S50 9F0 SEFO 8E0  GF0 - - - L faticicy
T§°0  8F'0 880 950 FH'0 8F°0 BED IP0 - —_— - - - elicy 224
TS0 LFT0 TS0 €870 TR0 9F°0 GE'0  FH-0 - - — — - plel:ici I8I0W PAYIPOUT Xoye]  ZLGT 98100 I8A0 $6 I PUNOgIsed 22028 30 608
68T | BL8T | L2671 | 926 _ g _ w6 _ L _ BLE _ 26T | 06T _ 6961 _ 8961 | 96T | ®uel -axl
_ _ T _ T 46T T | €L61 T _ _ P Burpeon 10 odAL pareod woT1E00T
uoTDaI 180X agprag
WOTOTLT SUIPIS 1oM JO JUSIDITR0D a8uIaAy OTI23TIq

SONILVOO H3VAHNS MDHAJ IDMYEE

(*3m0D) 6T TIAV.L

~ 98 ~



k0 - - - - - -- - - - -- -- -- TigMm © FNATIUDD KJISUDP G2 I Iaao0 gy ] punoq
g0 —- - - - - - - -- - - -- -- T09M UBW dwng moT  L26T -mnos o] 5 [ PUROQISAM  TG2Z8 JO 629

i dwer gy 1 putog

-4ou 0] 36 [ puncqises
250 _ _— -— - - - —_ —_— - - - - TIEM 91a19u02 AJ15Usp I2a0 durer gy 1 punoq
%0 - -— e - - - -- - -- - - - TOdM By dwns 0T LL6T -Inos o) 6 I pUNOQISSM  192%8 Jo Z28
20 -— - - - — - -- -- - - o -- Tigd 21910100 £}1SUAp 8L6T TI reQ-yosed
080 - - -= - - - - - - -- - - TO"Ed ysTy dungs Mo LLET IO 1240 $6 I PUNOQISET  ZZOZE IO 1S
79°9 - - - - - e e - seem e -- - TiEm 21910u00 A1EULP a6 11 Py 95I00F
%0 - o - - -- - -- -- - - - - TOTM ysy dwmis soT 6T 1O I9A0 $6 ] PUROGISM ZG03E JO 018
1970 -- - - — — - - - - -- -- - TIEM 93010U00 £31EUSD 8.6T TI pYg 19154ul
£%°0 —-— _— -- -- -- - - - -- - - -- TOogM ysry dumis sol  L26T IO 1920 76 1 PUNOQISaM  ZE0EE 3O BOS
850  — - -- - - - - — -- - -- - Tiad 93910u00 AJISULp 9L6T TI P J838¥UT
SF*0 - - - -- -- - - e - - - - 1063 i duings 0T LLET IO 1940 36 I punoqised  ZZ0E8 1O L0S
95’0 -- - -- -- - - - - e -- - - N ic 232I0U00 ALIEURP 9L6T TI PY 319qe1PPIA
080 - - - - - - -- - - - —— - jle2: i ysy durnfs M0T 16T 10 I940 6 I punoqise®  3%0%9 1O 508
2640 - -- - - o - - - - -- - - 11T
P50 - - - - - - L E - - - - TOHM
880 - - - - - - - - -- - - - pgicicy 27910U0D AjISUSp 8L6T TI
Zgp - - - - - - - - -— - - - TOHA 48w durnjs w07 LLET 1O py UBWIIISN 18AC $6 1 22028 JO 308
%0 -- — - -- - -- - -- - - - o TIEM
9%°0 - - - - - - - - - - - - TOEM
ZH°0 - - - - - -- - - - - - - TOgM
L0 e o W= - - - - - - -- -- By izic .
%0 -- -- - - - - - -- -- = - - psel:icy 8721002 £315U9p )
650 -- -- - -- -- - - - - - - - pel:zccH Y3y dwnjs M0T  BL6T moN ‘MY OO 1940 96 1 5Z0LY JO 20X
080 -- - -- - -- - - - -- e e -- T
TC'0 -- - - - - - - - - - - -- Todm
0F*0 - - e - - - - - - - -- -- TOHEM
080 — - — -- - -- - -- - - - - 11gd
2F G — - - - -— - - - - - - -— 1099 27910002 £])15U3p .
8870 - - - - - — - - - - - - TOHZ ydy dwinfs 0T 9LET g9 MILO I940.96 I 22089 10 10X
$9°0 680 9970 68°0 - - - - - — - - L TIgM
850 6%°0 9870 8%0 - -- - - -~ -— - - -- TOHM ‘
¥9°0 BE0 C£8°0 850 - - - - - - - — L mm paizic) 93210U00 £J15UAp (319 159a uoALIE)
8670 L¥T0  0%°0 9F0 - - - o - - - - - pielicy By dwns sol 661 I2ATH PUBIS 1540 96 1 590LF 3O 0TS
6161 _ 8461 _ LLET _ 9L6T ﬂ G161 _ PL6T _ ELET _ 2L6T _ 1161 _ 0561 _ 6961 _ 2961 _ L8961 aue] po1E0D *ON
pus Sureo) yo odAL uoEo0T =
u0P1TL FUIPTIE Jo JO JUBIOYIA0D aBrIaay woreTIq 1E3A esprrd

SONILVOD HOVAHAS MOHA H0dMd

(*u0D) 61 FIIVL

=99 -



650 - - - -- TI4S
%0 -- - - - 1048 .
1570 - - - - TIAN ST I JO T30t pi TC0E9
g3°0 -— - - o TOIN 8LET afeT 931y Mm 01 seyoroxdde 31 003 0T SN ueTIoeg TOIWCD
S2°0 28°0 GZ'0 020 IR0 TIGM
¥Z°0  ¥2°0 80  1T'0  SF0  Io"EM
93°0 €2°0 6%°0  CZ'0 ZF°0 I £110 £eg w 23060
g2°0 22°0 9%°0 1Z2°0  1F'0 109X G687 1§ UBINeTS 03 @8pLIusAReH WOIf ¢F M U008 JOIMOD)
LF'0 €%'0  6F%°0 18°0 40 TIg8
05°0  6%°0 FS0 £9°0 T80 1048
9%°0  9%°0 250 29°0  9F°0 TIAN 18 WEPV Jo Yinos 97 §OT O
0 E€F0 LP'0 8¢°0  0S°0  TOAN GLBT JSaMYIroT £T I JO YINOS Y 0T WoIJ ¢y I 95560—ZTIEL
626T | BLG6T | LLET | 9461 | GL6T eue] zEes ‘ON
pue .«mnmwo UOIJECQ] 100f0IE
U0I0ILI SUPIS 19M JO JUSTOTIo0D UOT09ITd

SHSH(O0I NOILOMA LIVHASY QHAVID-NEIC f

02 HIdV.L m

- 100 -



99°0 LO°0 F9°0 TL°0 L0 0LT0 FLT0 9L°0 EL70 OLTO TLTO €970 £9°0 £9°0 £9°0 - - -- 198 (D odAL)
63°0 09°0 §5°0 F9°0 S9°0 F90 F9O €90 L0 GO0 990 FOO ®SUO 6CT0 /L - - == JOLS 91RIdU0D stowimmitd  00+0GF - 00+FIS
L9°0 0L°0 ¥9°0 BL°0 FL'D O TLT0 £L°0 FLO TL0 TLTO O EL'O 0LTO £9°0 ¥9T0. IO 090 Z9°0 8BGO Tids (I =dAL)
gc'0 LE°0 S%°0 €£9°0 $9°0 29°0 650 09°0 880 T9°0 290 T8O 9S°Q €80 OG0 €970 880 TS0 IOLS  2i@I0uo] snoununyid  QO0+FIS - 00+2T8
89°0 0L0 99°0 L0 9470 EL'O g0 1270 E£L°0 TL°0 TL'O0 TLT0 3970 ¥9°0 0970 0970 £9°0 8I°0 114dS (1 ad£1) 1reudsy
9570 9670 9570 %970 F9°0 90 190 190 Y90 090 TOO 6870 GG'0 GCUO0 €S8O0 IS0 TS0 0500 (IOEMS  PEPIMMAL yusaxed ¢°9  00+EI9 - 00+659
899°0 0L0 L9°0 €4°0 ®L°0 EBLO0 FLT0O 9L0 BLO 9°0 0L°0 BH'0 F¥9'0 S9°0 F90 PGS0 880 €970 1198 (I adA 1) reudsv
93°0 250 9%°0 G9'0 S9'D P90 90 T90 09°0 %90 290 IO FSTO O¥STO £SO £¥°0 9F'0 &F0 IOUS PEPIMAL WA 079 00+6S9 - 004904
69°0 0L°0 890 GL°0 BL'0 BL°0 LLT0 BLT0 LLTO 0270 TLTO 69°C S90 9870 FU'0 650 65°0 8570 TIEN (I sdig)
ge'0 09°0 95°0 €970 S9'0 S9°0 T O F9O IIO €90 99°0 970 8S'D 63°0 LS50 2§50 £5°0 TS0 TOAN  2=L0u0) snouymimytg  O+-90L - 00+E19
89°0 0470 L1870 §4°0 FL'D EL0 SL°0 LLTO EALT0 TLTO ZLC0 6970 €970 P90 £9°0 68°0 68°0 850 1IN (1 2d41) yrendevy
LS°0 8S°0 4570 9970 4970 S9°0 G9°0 G530 FO0 90 T9'O0 0970 650 09°0 6G°0 g0 €570 IE0 TOEN T PEPIUML Jusdaad 0°g  00+3TI — 00+E9S
6970 89°0 19°0 §L°0 FL°0 £L°0 €270 FLO ZLT0 6970 TL0 890 390 BYTO YO 98T0 LGI0 ¥S°O TIEN (I +d41) Ireudsy
9¢°0 S0 9S°0 99°0 99°0 590 FOO0 S0 290 0970 09°0 650 BG'0 850 §%T0 6%°0 0870 €%°0 IOEN  PEPIUML Jusaxsd §°%  00+69§ - 0O+FIS
69°0 BL'0 9970 2L0 L0 8970 g9r0 LL°0 9470 0L°0 0L°0 6970 F9°0 $9°0 £9°0  —- - -— 1IN {0 adAy) yreydsy
6S°0 0970 85°0 BH'0 L970 S9°0 9970 L9°0 F9O T9e £9°0 090 BSUO BS'Q L0 -~ - - TOIN  DPEPIULLL WeoIad ¢°9  00+F1S - 00+28%
90 8970 99°0 240 £2°0 TLT0 g0 L0 EL°D 6970 TA0 A9T0 ZYC0 £9°0 T9T0 880 6570 9570 TIEN {0 2dAT) Jreydsv
82°0 T9°0 L5°0 ©89°0 9870 G9°0 69°0 0L°0 19°0 $9°0 9970 €970 VS0 6S°0 LSO &F0 05°0 B8P0 IOHN  PEPIMLIL JU90IS4 079 00+88% - 00+05F
5av | g2tH | #oT[ Say Jusim | mot | 8av | w8 | o1 | Say [xgm | mo1 [ 8av | wsm | mot | 8av Tustd [ w01 | ouery : :

- addr UCTIBIS 0} UOTIEIS

6L-6~0T §L-31-6 L&~ 20T 9L-T-14 gL-$1-6 7L-61-9 pue oRpING noTEacT
- NO1J02ITT A

o131 FUIPTE 19M JO JWATOIa0D

q

9T-D g) 1esload yoieesey
(VOFT90-2T103L QI I08foxd)
ONIDVAHNS LIVHJSY OVAINIY.L

1z TIgV.L

- 101 -



. TABLE 22
COLD-MILLED SURFACES
Research Project 76 TI-341

Before Rotomilling Average Coelfficient of
Control Location Surface (Const. Date Wet Sliding Friction :
Section Type |Year| Test | Lane Avg | Rotomilled ;
Date | Tested| wWsf 1876 I 1977 ' 1378 I 1879 w
Lo
73073 M 58 at Weinecke Rd Conc 1959 3-75 EBOL 0.23 8-7G -- - 0.42% 0,35 .38 ; ;
Conc EBIL  0.23 ~=  0.41* 0.34 0,39
Conc WBOL 0.27 - 0.44% 0.35 0.41
Conc WBCL 0.24 - 0.46+ 0,39 0.45
Bit 1359 WBIL 0.41 -— 0.48* 0,39 0.43
73073 M 58 at Center Rd Conc 1959 9-75 EBOL 0.20 876 -- 0.42% 0,34 0.37
Conc EBIL 0.17 — 0.42*% 0,34 0.39
Conc WBOI. 0.15 -— 0.40% 0,34 0.58
Conc WBCL 0.24 --  0.42* 0,35 0,39
Bit 1959 WBIL - - 0.40% 0.33 0.37
73073 M 58 at Hemmeter Rd Conc 1953 8-75 EBOL 0.20 8~76 ~-  0.42% 0.34 (.40
Conc EBIL 0.14 - 0.42% 0,34 0.39
Conc - WBOL 0.18 —- 0.42% 0.34 0.39
' Conc WBCL  0.20 -~ 0.43* 0.37 0.39
Bit 1959 WBIL 0.24 -— 0.44* (.32 0.38
52042 M 28-US 41 at east end of © Cconc 1943 5-76 EBGL (4,39 9-77 - 0.50 0.37 0.47
Marquette Bypass Conc EBIL 0.39 . -— . 0.47 0.39 0.48
31051 US 41-M 26 approaches to Cong 1960 5-76 NBOL 0.24 9-77 - 0.43 9.4% 0.39
Houghton-Hancock Bridge = Conc NBIL  0.29 -- 0,42 0.51  0.47
Conc SBOL  0.27 -— 0.46 0.45 0.41
Conc SBIL 9.29 ~-— 0.44 0.49 0.43
31012 Cong NB 0.35 - 0.47 0.50 0.45
31052 , Conc NBOIL  0.30 ~— 0.56 0.47 0.40
Conc NBIL 0.30 - 0.50 0.47 0.42
Conc 580L 0.37 : ’ - 0.48 0.42 0.42
Conc SBIL . 0,33 - 0.51 0.48 0.47
31013 Conc 5B .38 -— 0.64 0.55 0. 50
55011 US 41-M 35 at 10th St and Conc 1954 9-75 NBOIL 0.26 9-77 —— 0.45 0.31 0.34
10th Ave Conc NBIL  0.28 -  0.51 0.35 .37
Conc SBOI,  0.26 == 0.41 0.31 ¢33
Conc SBIL  0.50 -—  0.42 - 0.31 .33
55011 UB 41 from 26th St to south Conce 1954 9-75 NBOL 0.26 9-77 - 0.45 0,39 0.38
of 37th 8t Conc NBIL 0. 27 - 0.46 0.39 0.38
Conc SBOL  0.28 -— 0.42 0,38 0.37
Conc SBIL 0.28 - 0.42 0,38 0,39
55011 US 41 at M 35 Conc 1954 9-76 NBOL 0.48 9-77 - 0.38 0.35 .33
Conc NBIL 0.48 - 0.36 0.23 0.34
Conc SBOL 0.44 - 0.36 0,32 0. 34 E
, Conc SBIL 0.35 —-— 0.39 0.35 0.37
55031 Conc SBOL - --  0.80 0.50 0.51
Cong SBIT, - - 0.41 0.34 0.35 “
07012 .US 41 at L'Anse truck lane Conc 1976 10-76 SBOIL 0.54 9-77 - t.60 0,42 0, 5G+*

* Average of two test series,
** Reaurfaced after this test series.
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TABLE 22 (Cont.)
COLD-MILLLED SURFACES
Research Project 76 TI-341

|

Before Rotomilling Average Cosfficlent of
Control Burfuce |Const. Date Weot SHding Friction

Location Test | Lane | Avg
RotomtHedt-rg75 T To77 | 1678 | 1675

Soocli ype
celion Type Year Dato | Tested} wWgf

28013 US 31 in Traverse City Cone 1956 B-75 NBOL 0.23 977 -= 0.36 0.36 0,38

Conc NBIL 0.21 - 0.37 0.35 0.40
Conce SBOL  0.22 -- 0.36 0.34 0.39
Conce : SBIL 0.25 - 0.34 0.38 0.42
41033 M 37 north of T 96 Bit 1967 - SBOL -- 9-77 - - 0.32 0.41
Bit SBIL -— . -- 0.60 0.39 0.46
63041 M 59 at Williams Lake Rd Conce 1971 6-74 EBOL 0.36 9-77 - 0.48 0,44 0.38
Conc EBIL 0.34 - 0.42 0.42 0.36
Conc WBOL 0.32 -- 0.47 0.43 0.38
Cone WBIL 0.2 — 0.49 0.45 0.40
88171 I 275 south of the Wayne- Conc 1876 7-76 SBIL 0.568 11-76 - 0.71 0.64 0.62

Monroe County line

82062  US 24 at Northline Rd . Bit 1964 -- NBOL -- 8-76 0.56 0.3%5 0.40 0.43
Bit NBCL - 0.68 0.38 0.400 0.45
Bit NBIL - 0.61 0.46 0.41  0.46
Conc 1964 - SBOL -- 0.62 0.41 0.43 0.48
Cone ' SBCL -- 0.59 0,39 0.41 0.48
Conc SBIL -~ -- 0.57 0.38 0.37 0.4%
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TABLE 24
BITUMINOUS CONCRETE CONTAINING
ARENACEOUS LIMESTONE
(Project Mb 06071-11004A)
Research Project 77 C-18

Average Coefficient of Wet
Sliding Friction (x 100)

Surface Type Lane :
' 1977 1978 1979
Bituminous concrete . NBOL 48 47 50
(Type CM) using NBIL 49 53 54
arenaceous limestone SBOL. 36" 42 43
(Station 848 to 894) SBIL 6 50 56
Bituminous concrete NBOL 43 41 45
(Type C) using high NBIL 47 46 56
carbonate gravel SBOL 37 ' 42 © 44
(Station 772 to 848) SBIL 48 49 54
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Research Project 78 C-19

TABLE 26
SPRINKLE TREATMENT
(Project TRR 71072~15287A)

Coefficient of Wsf (x 100)
Test
US 23 Location Surface Type Speed, | Lane 7-24-79 10-9-79
mph Low | High [ Avg Low I High I Avg
M 65 Noxth 270 Ib/sq yd 30 NB 67 70 68 60 61 60
to US 23A Bituminous Aggregate SB 63 67 65 55 56 55
40 NB 55 60 57 48 51 50
SB 54 56 55 44 49 46
55 NB 44 46 45 38 40 39
SB 39 43 42 38 40 37
US 23A North 120 Ib/sq yd 30 NB 61 67 64 54 57 55
to Forest Rd Bituminous Concrete 8B 64 69 67 54 57 56
Wearing Course 40 NB 55 57 56 46 49 48
SB 50 56 53 45 48 47
55 NB 40 44 41 as 39 38
SB 43 46 44 a4 B1:) 38
Station 225+00 180 Th/sq yd 30 SB 64 66 65 64 67 66
to 235+00 B1tun}mous Concrete 40 SB 54 60 57 57 60 58
Wearing Course
With 3 b/sq yd 55 5B 54 56 65 52 56 54
Sprinkle Treatmant
Station 104+(_)0' 180 h/sq vd 30 NB 55 60 57 63 64 64
to 114+00 B1tu-r1}1nous Conerete 40 NB 50 59 51 51 55 54
Wearing Course
with 5 1b/sq yd 55 NB 40 44 42 44 49 46
Sprinkle Treatment
Station 114-H00 180 1b/sq yd 30 NB 62 63 62 64 68 - 68
to 225-+00 Bituminous Concrete SB 64 67 66 66 67 87
giiir;“f /CZOI‘:;;SSZ v 40 NB 50 52 51 57 58 57
Sprinkle Treatment 5B o8 60 59 56 57 57
55 NB 40 44 42 ) 56 58
SB 49 49 49 556 b6 55
Station 104+00 180 Ib/sq vd 30 SB 62 63 62 66 67 66
to 114-+00 ) Bltun'.unous Concrete 40 s 54 54 54 58 60- 59
Wearing Course
with 10 1b/sq yd 55 SB 54 55 54

Sprinkle Treatment

48 49 48
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AVERAGE WSF, X100
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_ . L
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270 1b/sq yd
Bituminous Aggregate

150 1b/sq yd Leveling Course )
120 1b/sq yd Wearing Course

— Bituminous Concrete
i ] ] ! i

180 1b/sq yd
Bituminous Concrete
Wearing Course with
3 1b/sq yd Sprinkle

TEST DATE
——— 7-24.79
s [0 § <79

e,
ol G

180 1b/sq yd
Bituminous Concrete
Wearing Course with
5 1b/sq yd Sprinkle

Treatment — Treatment
I i [ I | 1 i | I 1
TEST DATE
= To2d-79
e |}~ G =7
:ﬁb
- S - .
N ! °"
%%H% B @‘%%%q-% .__‘
N - CED gy =g
180 1b/sq yd o 180 1b/sq yd
Bituminous Concrete | Bituminous Concrete
Wearing Course with " Wearing Course with
7-1/2 1b/sq yd 10 1b/sq yd Sprinkle
Sprinkle Treatment - ‘Treatment
| | L ] ] I | ! I Ut
30 35 40 45 50 55 30 35 40 45 50 55

Figure 6. Sprinkle treatment spced gradients.

TEST SPEED, MPH
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treated surfaceis yielding Wsf values higher than the control areas. Long
term friction trends will be investigated as future annual tests are con-
ducted. The 1979 test values are summarized in Table 26; speed gradients
are graphically shown in Figure 6.

Table 27 - Recycled Bituminous Wearing Courses

Wsf values determined on two bituminous pavements with recycled top
courses are shown in Table 27.

Initial and one~year friction levels both averaged 0. 54 for the recycled
bituminous concrete wearing course. Conventional bituminous concrete
lanes tested during 1979 (presented inTable 2) averaged 0.52 at the initial

- and one-year service level.

Initial year recycled bituminous aggregate tests yielded friction levels
averaging 0.56. The conventional bituminous aggregate surface, tested
during 1978, averaged 0.49 during the initial service year.
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SECTION VII

HIGH-ACCIDENT T.OCATIONS
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High-Accident Locations

This section roeports the Department's continuing program to reduce
skiddingaccidents on wet pavement at critical locations. Pavement friction
tests are conducted at high-accident locations to indicate priorities for re-
surfacing. In some cases, these locations are used for testing promising
new skid-resistant surfacing mixtures.

Selection of high-accident locations for this year was made by Traffic
and Safety Division and are based on 1978 accident data. Friction level
measurements yielded average Wsf values below 0.40 at 27 percent of the
193 lanes tested in 1979, '

. During 1979, none of the lanes at any of the 36 locations tested yielded
average friction levelslower than 0.30. Prior to 1979, all test years have
had high-accident locations with test results averaging lower than 0.30.

During 1979, pavement friction tests were conducted on 25 major high-
way routes. Testing was dispersed throughout seven districts, 15 coun-
ties, and 36 separate locations., Table 28 summarizes the high-accident
friction tests. ‘ '
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TABLE 28

HIGH-ACCIDENT LOCATION SUMMARY

Control 1978 Accidents Lan - Coefficient
ontro . e urface of waf
Section Location and Mitcage Total % Wet Tested Type |
SBurface Low| High| Avg
-
'L-) Grand Traverse County
[ . 28012 US 31-M 37 from G6.420 to 6.620 @Bixth 8t = 54 a0 NBOL Bit 0.39 0.43 0.41
E §.446), City of Traverse Clty NBIL Bit 0,36 0,39 0.37
o SBOL Bit 0.39 0,41 0.40
\__ SBIL Bit 0.39 0,41 0,40
b
Emmet County
E 24011 US 31 from 6. 360 te 6,560 (Madison St = 33 G7 NBOL Bit 0.48 0.41 0.39
'D_C - 8,641}, City of Petoskey NBIL Bii -0.36 0.38 0,37
b SBOL Bit .43 0.43 0.43
= SBIL BiL 0.37 0.35 0,38
N
r .
: Kent Caunty
41131 US 131 from 15,020 to 15.220 (Leonard 23 39 NBRL Conc 0.37 0.39 0.38
8¢ =15,698), City of Grand Rapide NBOL Conc 0.36 0,37 0.36
NBCL Cone 0.35 0.39 0,38
NBIL Conhc 0,41 0.45 0.43
SBOL Conc 0.35 0.3% 0.37
© SBCI, Cone 0,33 0.35 0.34
'G SBIL Conc 0.43 0.46 0,45
E Muekegon Caunty
= 61153 US 31 BR from 0.180 ¢o 0. 380 (Third 43 30 NBOL Conc 0.36 0.39 0,37
8t = 0, 270), City of Muskegon NB#3 Cone G.40 0.41 0.40
NB#2 Conc 0,37 0.41 0.39
NBIL ‘Conc 0.51 0.53 0.52
SBOL Cone 0.36 0.40 0,38
SB#3 Conc 0,34 0.3 0,35
SB#2 Cone 0.40 0.41 0.41
" SBIL Conc 0,51 0.583 0,52
s
Genegee County
25072 M 54 from 1.980 {o 2.180 (M 21, Bristol 26 35 NBOL Bit 0.62 0,57 0.54
Rd = 1.984}, City of Flint NBIL Bit EI.A5Z 0.56 0.54
SBOL Bit 0.52 0.58 0.55
SBIL Bit 6.4% 0.54 0,51
L)
G Midiand County
= 66051 US 10 BR from 0,910 to 1.110 Saginaw 43 26 EBOL Bit 0.37 0.38 0.38
ey Rd =1,015), City of Midland EBIL- Bit 0,37 0.40 40,38
o WBOL Bit 0.41 0,42 0.42
WBIL Bit 0.41 0,41 0.41
Saglnaw Couniy
73091 M 13 from 0.000 to 0.200 {Genesgee 8t = 29 44 NBOL Bit 4.44 0.47 0.46
0. 000}, City of Saginaw NBiL Bit 0.41 0.43 0,42
SBOL Bit 0.44 0.4 0.45
SBIL Bit 0.43 0.47 0.45
P
Bérrlen County
E 11051 US 31 from 3.940 to 4,140 @Silverbrook 38 45 NBOL Bit 0.42 0.48 0.45
EN St = 4.098), Clty of Niles NBIL - Bit 0.36 0.42 0,38
E SBOL Bit 0,34 0.36 0.35
SBIL Bit 0,36 0.36 0.36
- - L e
v Enton County
Q 23042 M 43 from 6,860 to 6,060 {Elmwood Dr = 53 33 EBOL ’ Bit 0.4% 0,52 0.06%
E ) 6.005), Delta Township EBIL Bit 0.48 0.48 0,48
= WBOL Bit 0,51 0.54 0,52
WEBIL Bit 0.51 0,57 0.54
N
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TABLE 28 (Cont.)

HIGH-ACCIDENT LOCATION SUMMARY

1978 Accidents Coefficient
Control Location and Mileage % Wet Lihe Surface of wef
Section Total Tested Type
Burface Lowi nghl Avg
-
Ingham County
011 M 99, Logan St from 2,730 to 2.930 {Joily 39 L) 8 NBOL Bit 0,46 0.61 0.48
Rd = 2.740), City of Lansing NBIL Bit 0,46 0.49 0,47
' SBOL Bit 0.48 0,51 0.50
SBIL Bit 0.46 0.48 0,47
33011 M 99, Logan St from 3. 70¢ to 3.900 64 41 NBOL Conc 0.37 0.42 0.40
(Holmes Rd = 3.740), City of Lansing NBIL Bit 0.51 0.51 0.51
SBOL conc 0,41 90.45 0.43
= SBIL Bit 0.48 0.51 .49
z 33032 T 96 BL, Cedar 5t from 6.300 to 6,500 35 a7 NBOL Bit 0,41 0.46 0.43
8 (Hazel St = 6,448), City of Lansing NBIL Bit 0,41 0.43 0.42
— SBOL Bit 0.39 0.41 0.40
- SBIL BIt 0,39 0.41 0,40
5 33083 196 BL from 2,550 to 2.750 (Gorham 39 38 EBOL Bit 0.37 0.42 0.40
7 8t = 2. b57), City of Jackson EBIL Bit 0.41 0.46 0.43
o ‘ WBOL Conc 0.42 0.55 0.52
' WBIL Bit t.42 0.48 0.46
Livingston County
47121 M 155 from 0,000 to 0,200 (Grand River 25 48 NB Bit 0,43 0,46 0,48
Ave = 0,000), Clty of liowel] SB Bit 0.43 0.40 0.46
Washtenaw County
81081 M 17 from 2. 280 to 2,490 (Mansfield = 44 36 EBOL Grooved Conc 0.41 0.42 0,41
2.3903, City of Ypailanti : ' EBEL Grooved Conc 0,41 0,42 0.41
WBOL Grooved Conc 0.40 0.42 0.41
WBIL Grooved Conc 0.38 0.42 0,40
\
Macomb County
50011 M 53 from 4.740 to 4.940 {13 Mile Rd = 53 as NBOL Bit 0.49 0.50 0,49
5.080}, City of Warren ) NBCL Bit 0.47 0.48 0.47
NBIL Bit 0.46 0.49 0.47
SBOL Bit 0,44 0,48 0.45
SBCL Bit 0.48 0,50 0.49
SBIL Bit 0.50 0,52 0,61
50031 M 97 from 12.530 to 12.730 (LaFayette 29 28 NBOL Cone 0.34 0,38 0.3
8t = 12.680), City of Mt. Clemens NBIL Conc 0.36 ¢.36 0.38
SBOL, Bit .31 0.36 0,99
SBIL Bit 0.36 0.40 0.38
Oakland County
63031 US 24, Telegraph Rd from 6.990 to 7.190 101 33 NBRT Cone 0.42 0,50 0.45
E {Maple Rd = 7.092), Bloomfield Town- NBOL Conc 0.39 0.42 0.40
Y ship NB#3 Cone 0.42 0,44 0,43
© NB#2 Cone 0,44 0.46 0.45
2 NBIL Cone 0.46 0.47 0.47
SBOL Cone 0.37 0.45 0.40
SB#3 Cone 0.36 0.40 0.38 |
SB#2 Cone 0.38 0,40 0.39
SBIL Cone 0.38 0.40 0,39
§3051 M1, Woodward Ave from 9.650 to 9, 850 25 40 NBOL Bit 0,42 0.44 0.43
{11 Mile Rd = 9,576), City of Royal NB#3 Bit 0.45 0.46 0.45
Oak NB#2 Bit 0.45 0.47 0.48
NBIL Bit 0.44 0.48 0.46
SBOL Bit 0.42 0.46 0.44
BB#3 Bit 0.44 0.46 40.45
Sh#2 Bit 0.43 0.48 0.44
. SBIL Bit 0.47 0.49 0.48
33053 US 10 from £.570 to 5.770 Bilver Lake b4 41 NBOL Bit 0.33 0.36 0,30
Rd = b. 64%), Waterford Township NBIL Bit ¢.36 0.38 0,37
SBOL Bit 0.33 0.356 0,34
SBIL Bit 0.34 0.38 0.36
—
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TABLE 28 (Cont. )

HIGH-ACCIDENT LOCATION SUMMARY

Control 1978 “Accidents - o Cuefficient
Section Location and Mileage Total . % Wet Tesl:d S;y:ecc of wsf
- Surface | . Lowf Highf Ave
Oalkland County (Cont. )
63091 175 BL from 0.4650 to 0.B50 {Glenwood = 51 24 NBOT, Bi¢ 0.37 0.3% 0,38
0.680), City of Pontiac NBIL Bit 0.37 0.40 0,39
SBOL Bit - 0.35 0.37 0.38
SBIL Bit 0,36 0.38 0.37
63112 M 24 from 6.030 to 6,230 (Clarkston Rd = 78 34 NBOL Bit 0.38 0.41 0.40
6.130), City of Lake Orion NBLL Bit 0.41 .44 0,42
SBOL Bt 0.39 0.40 @.40
SBIL Bit 0.39 0.4z 90.41
63131 M 160 from 0,030 to 0,230 I 75 = 0. 000}, 110 33 NBOL Cone 0.37 0,40 0.38
’ City of Troy NBIL Conc 0,35 0.37 0.35
5BOL Conc 0:32 0.34 0.33
SBIL Conc 0.33 0.38 0.36
Waynhe County
82025 I 94 from 1.170 to t.870 morthbound 27 44 EBOL Cone 0.45 0.46 0.46
Conner Ave = 1,140}, City of Detroit; EBCL Conc 0.45 0.46 0.46
| EBIL Cone 0.48 0.50 0.49
WROL Condé 9.45 0,50 0.48
WwnClL Conc 9.43 0.45 0.4
WBIL Conc 0.48 0.58 (.49
§2051 " US 24, Telegraph Rd from 2.160 to 24 as NBOL Bit 0,37 0.40 0.38
’ 2.360 (VanHorn Rd = 2.240), Browns- NBIL Bit T0.38 0,41 0,40
town Township : SBOL Bit 0.40 0.41 0.41
SBIL Bit 0.41 0.42 0,41
. £2052 U3 24, Telegraph Rd from 6. 020 to 6.220 - 95 35 NBOL Bit 0.35 0.98 0,36
[ (Goddard Rd = 6.120), Village of Taylor NBCT, Bit 0.37 0.38 (.38
% Clenter NBIL Bit 0.34 0.36 0.35
o SBOL _Cone 0,39 0,42 0.40
= SBCL Cone 0.40 0.43 0.41
- SBIL Cone 0.39 0.41 0.40
g 42062 US 12, Michigan Ave from 7.780 to 7.990 46 a6 EBOL Bit 0.3% 0.40 0,40
E {Mattin 8t = 7. 880), City of Detroit EBIL Bit 0,39 0.44 0.42
aQ WBOL Bit 0.38 0.40 0,39
WBIL Bit 0.38 0.40 0.39
82111 US 10 from 0,130 to 0.330 (Forest Ave = 30 47 NBOL Cone 0.40 0.42 0.41
0.334), City of Detroit NBCL Conc 0.40 0.40 0.40
NBIL Conc 0,39 0.42 0.40
SBOL Cone 0.38 0.42 0.40
SBCL Cone 0.40 0.42 0.41
SBIL Cone 0.42 0.44 0.43
az2111 US 10 from 1.830 to 2,030 {U8 12, Michigan 35 31 NBOL Cone 0.3% 0.41 0.40
Ave = 1,833), City of Detroit NBCL Conc 9.36 0.39 0,37
NBIL Cone 0.39 90.41 0.40
SBOL Conc 0.36 0.40 0.38
SBCL Cone 0.39 0.42 0.41
SBIT. Cone 0.38 0,41 0,40
82112 US 10 from 6.320 to 6.520 (Glendale Ave = 42 40 NBOL Conc 0.40 0.42 0.41
6,484}, Clity of Detroit NBCT. Conc 0.3% 0,40 0,40
NBEL Cone 6,40 0.4) 0,42
SBOL Conc 0.40 0.44 0.42
SBCL Conc 0.40 0.40 0.40
SBIL Cconc 0.44 0,45 0.44
82131 M1, Woodward Ave from 1,750 to 1.990 55 40 NBOL Bit 0,42 0.43 0.43
{Longwood Ave = 1,986}, City of Detroit NB#4 Bit .42 0.43 (.42
NB#3 Bit 0.45 0.46 0.45
NB#2 Bit 0.44 0.46 0,45
NBIL Bit 0,48 0.5% Q.45
SBOL Bit 0,41 0.42 0.42
Shi4 Bit 0.40 0.42 0,41
SB#3 it 0.42 0,46 0.43
sSn#2 Bit 0.34 0.40 0.38
\ SBIL Bit 0.31 0.34 0.32
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TABLE 28 (Cont. )

HIGH-ACCIDENT LOCATION SUMMARY

1978 i Coefficient
Contrel Locati d Mitea: Ace dentat Lane Surface of waf
Section cation and Mitcage Total | b We Teated Type
Surface Low| High! Avg
Wayne County (Cont.)
B2141 M 102, 8 Mile Rd from 4. 050 to 4. 250 (Ever- a1 25 EBOL Bit 0.37 0,40 0.39
green Rd = 4.179}, City of Detroit EBCL Bit 0,40 0.41 0.41
EBIL Bit 0.42 0.44 0,43
WBRT Bit 0.38 0.43 0.41
WBOL Bit 0.40 0.40 0.40
WBCL Bit 0.38 0,40 0.39
WBIL Bif 0.35 0.40 0.39
82192 M 39, Southfield Fwy from 9.430 to 9.630 52 48 NBOL Cone 0.37 0.40 0.38
(West Chicago Blw = 9,531), City of NBCL Cone 0.38 0,40 0.39
Detroit NBIL Cone $0.39 0.40 0.40
SBOL Conc 0.38 0.38 0,28
SBCL Conc 0.40 0.42 0,41
SBIL Conc 0.42 0.43 0,48
E R2251 T 76 from 1.230 to 1,430 (Canfleid Ave = 36 39 NBOL Cono 0.43 0.43 0.43
S 1.264), City of Detrolt NB#3 Cone 0,44 0.48 0.46
Y NBi#2 Cone 0.49 0.50 0.49
= NBIL Conc 0.52 0.56 0.56
— SBOL Cone 0.43 0,45 0,44
g SB#S Cone 0,48 0.49 0,48
5 SB#2 Conc 0.52 0.62 0,52
o SBIL Conc  0.61 0,57 0.55
82251 175 from 1.450 to 1.850 {Warren Ave = 48 48 NBRTL. Bit ' 0.38 .0.42 0,40
1.587), City of Detroit NBOL Cone 0.40 0.46 0,43
NBCL Conce 0.46 0,50 0.48
NBIL Cone 0.55 0.5Y 0.56
SBOL Cone 0.44 0,46 0.45
SB#3 Cone C.46 0.48 0.47
SB#2 Cane 0.4 0.50 0.50
SBIL Conc 0,57 0.58 0.57
82262 175 from 2.230 to 2.430 (Carpenter Ave = 31 39 NBOL Conc 0.44 0.45 0.44
2.417), City of Detroit NB#3 Cone 0.45 0.46 0,46
NEB#2 Cone 0,45 0.48 0.48
NBIL Cone 0.50 0.52 0.51
SBOL Conc 0.40 0,45 0.43
8B Cone 0.44 0,46 0,45
SB#2 Conc 0,44 0.48 0.46
BBIL Conec 0.31 0.54 0.63
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SECTION VIII

SPECIAL REQUEST TESTS
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Special Request Tests

During the course of the year, requests for pavement friction tests are
received from various field personnel or through the Design, Maintenance,
Traffic and Safety, or Testing and Research Divisions. These requests
receive priority considerations during scheduling of wet sliding friction
tests. Results of test dataare forwarded to the person or agency initiating
the request as soon as possible after completion of field measurements.
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OFFICE MEMORANDUE

TO: F. Copple, Supervisor
Pavement Performance Group

FROM: P. M. Schafer

SUBJECT: additional Pavement Friction Tesfs at the.Dove"Range Road

. Interchange with =94 in St. Clair County
" Research Project 54 G-74, 79 SR-~1 .

In accord with your verbal request, a second series of friction tests have
been conducted at the subject location. The first test serles was reported
to you in my correspondence dated October 27, 1978 as 78 SR-32. Results of -
both test series are shown below for your review.

Coefficient of Wsf

©10~14-78 " 06-05-79
,'LocatIon ‘ " Low High Avg. Llow High Avg.
Eastbduﬁd -94 Off-Ramp 0.65 0.70 0.67 0.57 0.64 0.61
~ Westbound 1-94 Off-Ramp 0.43 0.47 0.45 0.31 0.49 0.40
Eastbound [-94 On-Ramp . 0.47 o0.48 0.47 0.37 0.51 0.43

.Westbound -94 On-Ramp - 0.65 0.68 0.66 0.61 0.62 0.62

TESTING AND RESEARCH DIVISION

ol Sz

Transportation flesearch Technician
Pavement Performance Group

PMS: Tve

cc: K. A, Allemeier

~ 124 -




OFFICE MEMORANDU

DATE: July 6, 1979

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

FROM: L. T. Oehler

SUBJECT: pavement Friction Tests at Non-Trunkline Locations
in Cathoun County .
" Research Project 54 G-74, 79 SR-2

Attached for your review are results of pavement friction measurements which
were conducted in accord with your November 28, 1978 request.

In accord with your memorandum, wages, expenses and equipment costs Incurred
for conducting and processing these non-trunkline tests have been charged to

the Community Assistance Subunit {(Job No. 99415) The total amount charged
was $224.73. :

' TﬁSTiNG AND RESEARCH DIVISION

Engineer of Research

LTO:PMS:1ve

cc: K..A. Allemeier
T. R. Krycinski
J. Benac
Safety Programs Unit
Finance Division
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Pavement Friction Tests
on Columbia Avenue

79 Sp-2
. Coefficient of Wsf
Columbia Avenue Location Lane
Low High Avg.
@ Riverside . EBOL 0.39 0.40 0.39
' EGIL 0.41 0.43 0.42
WBOL 0.31 0,37 0. 34
WBIL 0.33 0.3%  0.33
Riverside to Capital EBOL 0.43 0.k 043 °
. EBIL 0.40 0. 41 0.41
WBROL 0.42 0. hh 0.43
WBIL 0.43 0.44 0. 44

@ Capital NB 0,39 0.h4 0,42
' SB 0.55 0.56 0.55

Capltal to LaVista EBOL. 0.28 0.29 0.29
EBIL 0.30 0,31 0,31

WBOL 0. 31 0.36 0.33

WBIL 0. 31 0.33 0.32

@ LaVista : EBOL ~  0.29 0.30  0.29

EBIL 0. 31 0.32 0.31
WBoL 0.30 0,31 0. 31

WBIL 0. 31 0. 34 0.32

LaVista to 20th Street EDOL  -==-  —eem 0,30 f
EBIL - ———— 0.36
WEOL - ———— 0.31
WBIL s e 0.3%
@ 20th Street EBOL 0.28  0.30  0.29
EGIL 0.28 0.29 0.29
WROL 0.29 0.31 0.30
WBIL 0.28 0.31  ° 0.29
20th Street to 2hth Street EBOL - w0 0,28
EBIL ———— ——— 0.31
wBoL ———— ——— 0.31
WBIL  ~-m- - 0.31
2hth Street to 28th Street EBOL - —=-- 0.43
: EBIL e e 0.4
WBOL ——— -——— 0.42
WBIL ——— ——— 0.40
@ 28th Street EBOL 0.42 0.48 0. 46
L EBIL 0. 44 0.48 0.46
WpoL 0.42 0. 45 0.43
WBIL 0.39 0.43 'Y
28th Street to Helmer Roéd EBOL S ——— 0.42
EBIL - . 0.38
wnoL e ——— 0.4
WBIL e e 0.47
-@-Helmer Road _ EBOL 0.53  0.59  0.57
EBIL 0.46 0.48 0.47
WROL 0.h3 0.h8 0.h6

WBEL 0.47 0. 48 0.48
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STATE OF MICHIGAN

7 WILLIAM G.MiLLEKEN,GOVERNOR
DEPARTMENT OF TRANSPORTATION

TRANSPORTATION BUILDING, 425 WEST OTTAWA PHONE 517-373-2090
POST OFFICE BOX 30050, LAMNSING, MICHIGAN 48909

JOHN P. WOODFORD, DIRECTCR

July 12, 1979

David L. DeSandre ,

Road and Bridge Construction Engineer
Macomb Counhty Road Commission

115 Groesbeck Highway ,

Mount Clemens, Michigan 48843

Dear‘Mr.'DeSandre:

In accord with your January h 1979 correspondence, pavement friction
tests have been conducted on the four Mound Road surface types you req~
uested. Tests were completed June 3, 1979. Resulting Wsf values have
been tabulated and are attached for your review. Charges for conducting
tests amounted to $245. 78 for which you will be billed by our Financial
"Services Division.

Sincerely,
TESTING AND RESEARCH DIVISION

T 4 dep o

K. A Allemeier
Engineer of Testing and Research
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79'SR-3 '
Pavement Friction Tests on Mound Road
June 3, 1979 '

Coefficient of Wsf

Mound Road Location - - Surface Type . - Lane - Low High . Avg.
8 Mile Road to 9 Mile Road Latex Modified NBOL  0.45  0.45  0.45 f
5.12 Mix NBCL  0.43  0.46  0.45
' NBIL 0.45 0.50 0.48
SBOL 0.42 0.45 0.44
_SBEL  0.46  0.48  0.47
. ‘ _ SBIL 0.48  0.50° 0.49
9 Mile Road to 10 Mile Road Latex Modified NBOL  '0.46 0. 48 0.47
4,12 Mix ‘ - NBCL 0.48 0.52 0.50
NBIL 0.51 0.55 0.53
SBOL 0.43 0.46 0.45
SBCL 0.50 0.52 0.51
| | SBIL  0.45  0.51  0.k9
1t Mile Road to 12 Mile Road Conventional ‘ NBOL  0.38 0.43 0.4
4,12 Mix ' : NBIL - 0.45 0.48 0.46
' SBOL 0.43 - 0.49 0.47
_ SBIL  0.46  0.52  0.49
12 Mile Road to 13 Mile Road Conventlonal ~ NBOL  0.45  0.48  0.46
. 4,12 Mix ~ NBiL 0.50 . 0.55 0.53
SBOL 0.48 0.48 0.48
SBIL 0.48 0.54 0.51
13 Mile Road to 14 Mile Road Conventional NBOL 0.39 0. 44 0.42
4.12 Mix NBIL 0.40 0.45 0.43
SBOL 0.36 0.40 0.38
: SBIL 0.43 - 0.49 0.46
Sims Street (17-1/2 Mile Road) Latex Modified . NB 0.4k9  0.52  0.51
to 18 Mile Road - b1 -Mix using - SB 0.52 0.55 0.54
' Steel Furnace Slag
18 Mile Road to 19 Mile Road Latex Modified 4.11 NB - 0.52 0.54 0.53
: Mix using 22A Steel SB 0.54 0,57 0.55
Furnace Slag . . _
19 Mile Road to Hall Road k.11 Mix using 22A NB 0.52  0.54  0.53
Steel Furnace Slag SB 0.55 0.56 0.55
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OFFICE MEMORANDUM

DATE: July 5, 1979

T0: Donald E. Ome
Engineer of Traffic and Safety

FROM: L. T. Qehler

SUBJECT: Pavement Friction Tejsfs at the M~37 - Four Mile Road Intersection
Research Project 54 G-74, 79 SR-4

Complying with your January 8, 1979 request, pavement friction tests have been conducted
at the intersection .of M=37 and Four Mile Road in Kent Couniy. Results of friction measure~
ments conducted at this location during 1977 and 1978 have been previously reported to you
in memorandums dated November 8, 1977 (77 SR-29) and September 18, 1978 (78 SR-23).

The bituminous concrete at this intersection was constructed at three different time periods.
M-37 south of Four Mile Road was constructed in 1973 as Project 41033-03895. North

of Four Mile Rood, M-37 was constructed during 1977 as Project 41033 -07689. A new
bituminous pad has been placed on the SBOL approach to Four Mile Road since August 1978.

Tqbulufed below are results of pavement friction tests conducted May 4, 1979.

~ M-37 Location ~ Construction Lane Coefficient of Wsf
' o Year | Tested Low High Avg.
~ South of Four Mile Road 1973 NBOL 0.42 0.43 0.42
. . S o NBIL 0.44 0.46 0.45
North of Four Mile Road  Since Aug. 1978 SBOL 0.40 0.43 0.41

North of Four Mile Road 1977 SBIL 0.38 0.43 0.41

' TESTING AND RESEARCH DIVISION

A el T QML)
7 : Engineer of Research
: 'LTO-PMS-cgc ‘ " Research Laboratory Section

cc: K. A. Allemeier
M. L. Jones _
Safety Programs Unit
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OFFICE MEMORANDUM

CDATE: puust 27, 1979

TO: P. R. Kamarainen
‘ Assistant Construction Engineer

FROM:  F. Copple”

SUBJECT: M 11 and US 131, Pavement Friction Measurements
Research Project 54 G-74, 79 SR-5 ‘ '

Listed below are results of pavement friction tests made on M 11 and the US 131
"S* curve locations. Locations tested are those inspected by you, P. T. Iuce, and
I on August 1. ' T

, : : : 40 mph Coefficient
. ) ‘ No. of f £
Location Test Date Tested Iane - .0f W8
' Testis .
Low High Avg.

M11, Textured ~July 18, 1879  All Lanes 138 0.18 0,51

0.35
M 11, Untextured July 18, 1979 . All Lanes 3%  0.30° 0.45 . 0.38
US 131 "8" Curve August 2, 1979 NBOL - 6  0.37 0.42 0.39
' ) NBCL 6 0.36 0.45 0.41
NBIL 6  0.37 0.50 0.46
SBOL 5  0.30 0.3¢ 0.32
SBCL 5 0.28 0.34 0.32
SBIL 5

- 0.38 0.42 0.40

Two lanes of southbound US 131 through the "S" curve had average friction levels
lower than 0.35. Although average values on M 11 were 0.35 or greater, several
tests showed friction levels well below that value. The lowest values were found

within about 200 ft of the intersection, with friction levels generally increasing on

textured surfaces ocutside those areas.

As we observed, rutting and flushing is obvious again in the milled areas of M 11

and because of the plastic nature of the existing wearing surface, it might be expected
to continue to deform and perhaps flush through a new overlay. Therefore, if an
immediate treatment is desired, the existing wearing surface should be milled off 7
within about 400 fi of intersection and replaced with a new bituminous mix. Turning
lanes have not flushed and can be left as they are. The attached table shows how
friction values generally decreased as they were measured approaching intersection.
Of the 48 lane approaches, 36 (78 percent) showed their lowest friction value within
200 ft of the intersection. ‘ '
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P. R. Kamarainen -2~ August 27, 1979

There is a good chance that the problem will be cured by simply allowing the exist~
ing surface to oxidize owr the forthcoming winter. Thus, if treatment cannot be
provided until next spring, it would be prudent to wait and see if it is still needed.

TESTING AND RESEARCH DIVISION

Supervisor
Pavement Performance Group

FC:PTL:bf

cce: K. A. Allemeier
C. K. Brooks
J. M. Ritchie
‘D. E. Orne
L. T. Oehler
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7-18-79 Pavement Friction Measurements

Locations Tabulated from East to West.

For each intersectron tests are . listed
consecutively as lntersectlon is approached.

Location Surface ‘ EBOL EBIL WBOL WBIL
Approach to Byron Center Textured Bit. .37 .49 ——— -
.38 é ——— e

W. of Burlingame o _ Bit. ' .40 .43 .38 .3k
‘ ' 36 .43 .38 .36

33 hk 34 37

Appr. to Burlingame- , Textured Bit. 43 b5 34 A
: ' é:% .36 .34 @
B o b
. Appr. to DeHoop Textured Bit. .38 42 .34 A3
' ' 28 .38 é 3
W. of Clyde Park _ Bit. .33 . .37 -39 ---
' : 36 .39 34 -
36 .39 b5 ---
- Appr. to Clyde Park . Textured Bit. 3h 0 48 .27 b4
‘ : 0 . @ .3
(19 2
Appr. to W. US-131 Signal © Textured Bit. (€8).39  .h6 .32 .4
- Bit. (WB) .38 N @ @
® ¥ h
Appr. to Buchanan " Textured Bit. - 30 43 34 .37
° o 0 037 ) a 3
63 .27
Appr. to Division ' Textured Bit. .33 -39 .31 (%?
.30 .28 .30 .
-@ -2 o n33 ,
Appr. to Madison ' Textured Bit. 4o L8 .36 38
. ) @ ) 940 :é 9
Appr. to Eastern | _ ‘Textured.Bit._ 49 4o .37 .50
'Appr. to Kalamazoo . Textured Bit. .51 .38 38 .45
by .38 @
® o B
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Location

W. of Englewood
Appr. to Breton
Appr. to Radcliff

Appr. to M-37

Surface

Bit.

Textured Bit.

Textured Bit.

Textured Bit.

EBOL EBIL WBOL WBIL
.40 40 .39 .45
.ho .38 .37 43
L0 .45 .38 43
.39 A3 A3 U6
. .38 42 .38
Ly 6 6
U5 A8 43 .49
A . bl .38 k%%
8 ® &
b6 46 -— -
.48 - -

&

Circled coeff. of wsf indicates low value at this intersection location.
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OFFICE MEMORANDUM

DATE: Nevember 14, 1979

TO: R. L. Blost
Traffic and Safety Division

FROM: L. T. Oehler

SUBJECT:  ypdated Friction Level Measurements on M 11 and US 131 "8 Curve
in Grand Rapids

Research Project 54 G-74, 79 SR-5A

Periodic friction level measurements have been made on M 11 and the US 131 g
Curve in Grand Rapids. The most recent tests were conducted October 31, 1979.

At this time, friction levels on the M 11 textured surface averaged 0.42 and the non-
textured M 11 surface averaged 0.45. Only cne wsf value below 0,35 was measured
that being a 0.32 coefficient at the WBOL M 11 approach to Kalamazoo St. The
US 131 "S" Curve values averaged 0.42; no values lower than 0.35 were encountered.

Coeificients at both locations have improved since September 1979. Attached is a
historical review of wsf values, '

TESTING AND RESEARCH DIVISION

LA T Oy

Engineer of Research

LTO:PMS:bf
Attachments

cc: K. A. Allemeier
R. A. Welke
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OFFICE

DATE: July 25, 1979

- T0: F. Copple, Supervisor
‘ Pavement Performance Unit

FROM: P. M. Schafer

SUBJECT: Pavement Friction Measurements at Fuel 0i1 Spill,
Eastbound 1-94 @ Carpenter Road
Research Project 54 G~74, 79 SR-6

In accord with your verbal request, pavement friction measurements have
been conducted In the vicinity of the eastbound 1-94 fuel oil spill at
Carpenter Road, east.of Ann Arbor.  Wsf:values determined Rprit 2, 1979
are ‘summarized below. for 'your review,

Coefficient of Wsf
No. of
Eastbound 1-9% Location Lane Tests Low High Avg.

Preceeding 011 Spiil EBOL A 0.48 0.4  0.48
' | EBIL 4 0.50  0.55  0.53
On 0i1 Spili | EBOL b 0.40  0.45  0.42
: _ EBIL 2 0.40 0,44 0.42
Adjacent to 0il Spiil
(off oil spill) - EBIL 2 0.46  0.49  0.48
Beyond 011 Spill | EROL 7 0.50  06.48  0.45
' e ‘ EBIL 7 0. 48 0.50 0. 49
0.2 Mile Beyond 0i1 Spill EROL 2 0.4  0.49  0.48
TESTING AND RESEARCH DIVISION
Tranébért#@ibn R earﬁﬁ‘?&chnigian
Pavement Performance Group
PMS:lve
cc: K. A, Allemeier 7

J. M, Ritchie

- =139 -



OFFICE MEMORANDU M o

- DATE: July 3, 1379

T0: J. E. Norton
Construction Division

FROM: P. M, Schafer

SUBJECT: Pavement Friction Tests on Project 82062-11105
Research Project 54 G-74, 79 SR-7

in accord with your phone request, pavement friction tests were conducted
May 13, 1979 on US-12 east and west of Oakman Boulevard.

US-12 from Oakman Boulevard east 600 ft is bituminous concrete constructed
In 1978. This surface had 22X steel furnace slag Tncorporated into its mix
design. The 1979 wsf values ranged from 0.54% to 0.60 and averaged 0.57.

The control area west of Oakman Boulevard s also bituminous concrete con~
structed In 1978. Slag was not used in this mix. Friction levels here
ranged from 0.45 to 0.53 and averaged 0.49, '

A data summary is provided below for your review.

Coefficient of WSF

US-12 Location Lane Low High Avg.
From Oalgian Blvd. east 600 ft EBOL 0.56 0.57 0.57
{1978 BC using 22X Steel EBCL 0.58 0.58 0.58
Furnace Slag) EBIL 0.56 0.58 0.57

WBOL 0.58 0.60 0.59
WBCL 0.55 0.56 0.56
WBIL 0.54 0.57 0.55

West of Oakman Bivd. {1978 BC - EBOL 0.48 0.50 0.49
No Slag) EBCL  0.47 0.48 0.48
EBIL 0.51 0.53 0.52
WBOL 0.48 0.50 0.49
WBCL 0.45 0.49 0.48
WBiL 0.47 0.49 0.48

TESTING AND RESEARCH DIVISION

U e
Trafisportation Redearch lechnician
Pavement Performance Group

PMS: Tve

cc: K. A. Allemeier - 140 -
R. A. Welke
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OFFICE MEMORANDUM

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

FROM: L. T. Dehler

SUBJECT: Pavement Friction Tests on US-31 in Benzonia and Beulah,
Benzie County ' '
Research Project 54 G-74, 79 SR-8

Pavement friction tests were conducted September 5, 1978 on US-31 between
the north junction of M-115 in Benzonia and East Street in Beulah. Resulting
Wsf values were reported to you September 20, 1978 as 78 SR-26. On March 30,
1979, you reported a seal coat had been placed in this area and requested

additional tests to evaluate its performance. Responding to this request,

friction measurements were conducted May 31, 1979. Results of both test
series are tabulated below for your review.

‘ Coefficient of Wsf
Us-31 Location | Lane § © 09-05-78 . 05=31-79

Low |[High | Avg. | Low High | Avg.

North of Severehée'Streét - .NB 0.2?

0.21 0.21 0.27 0.30 0.29

South of Spring Valley Road NB  0.16 0.19 0.18 0.24 0.25 0.24
B o S8 0.22 0.23 0.22 0.29 0.34 0,32

North of Spring VYalley Road =~ SB 0.24 0.28 0.26 0.26 .0.32 0.29
South of R.R. o SBIL 0.25 0.39 0.31 0.31 0.4 0.37
North of R.R. NB  0.18 0.21 0.20 0.19 0,22 0.21
: SBOL 0.23 . 0.25 0.24% 0,27 0.28 0.28

TESTING AND RESEARCH DIVISION

. W, 7. 0dL)

‘Engineer of Research

LTO:PMS:1ve’

cc: K. A. Allemeier
Safety Programs Unit
C. P. Seufert
B. A. Conradson
A. Chritz
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OFFICE MEMORANDUM

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

FROM: L. T. Oehler

SUBJECT: Pavement Friction Tests on Recycled [-94 in Berrien County
Research Project 54 G-74, 79 SR-9 -

In accord with your May 2, 1979 request, pavement friction tests have been
conducted on eastbound 1-94 between Control Section 11014 milepost 1,445
(M239) and 3.945. This section was reconstructed in 1978 as project 110714~
12607. The roadway cross section consists of a 10 inch recycled bituminous
- base, 130# leveling cse, 120# wearing cse and is capped with a 100# open

graded asphalt friction cse. On this job, only the 10 inch base was con-
structed of recycled material.

July 9, 1979 test results have been broken into two areas and are tabulated
below for your review. :

Coefficient of Wsf

l.ane Low ~High Avg.

NE of M-239 EBOL 0.61 0.62 0.61
' "EBCL 0.61 0.62 0.62
EBIL 0.76 0.79 0.78

NE of Truck Scale = EBOL 0.63 - 0.69 0.65
EBCL 0.64  0.68 0.66

EBIL 0.74  0.79 0.76

TESTING AND RESEARCH DIVISION

| { s ""r, OM

EngineeF of Research

LTO:PMS:1ve

cc: K. A. Allemeier
Safety Programs Unit
E. H. Miller
A. Chritz
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DEFICE

TO: R. L. Blost, Supervising Englneer
b Safety Programs Unit :
¢ FROM: L. T. Cehler
% £
i SUBJECT: Pavement Friction Tests on LeRoy Street, City of Fenton

Research Project 54 G-74, 79 SR-10

In accord with your May 11, 1979 request, pavement friction measurements
. have been conducted on LeRoy Street in the City of Fenton. Tests were
% conducted June 5, 1979; Wsf values determined ranged from 0.30 to 0.44 and

averaged 0.39. Test Results have been broken down on the attached table
for your review.

TESTING AND RESEARCH DIVIS ION

A, 7. 044

Englneer of Research

LTO:PMS: Tve
Attachment
- ecc: K. A. Allemeiler

T. R. Krycinski
J. D. Benac
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. Pavement Friction Tests on LeRoy Street in Fenton
June 5, 1979 ‘ i
"~ 79 SR-10 |

Coefficient df Wsf

LeRoy Street Location Surface Type Lane Low High Avyg.
Stopping Areas @ First Bit NB 0.40 0.40 0.40
, | - 80 0.3 0.2 odo
Stopping Areas @ Third ' Bit NB 0.38 0.41 0.40 ?
_ : SB 0.37 0.40 . 0.38 °
Stopping Areas @ Fourth Bit NB - 0.37 0.40 0.39
- SB 0.39 0.42 0.41
Between Fourth and Sixth : Bit NB 0.36  0.39  0.38
Stopping Areas @ Sixth Bit NB 0.40 0.43 0.42
- SBE 0.M1 0.43  o0.k2
Between Sixth and Curve : : ‘
@ Granger ' Bit NB 0.39 0.43 0. 41
. ' SB 0. 41 0. 44 0.42
Curve Area @ Granger Bit 'NB 0.36  0.41 0.39 §
| SB 0.38 ° 0.4k 0.kt
Stopping Areas @ North Road Bit NBOL 0.39 0.41 . 0.40
NBIL  0.40  0.42 0.4
SBOL 0.138 0.42 0.40
SBIL 0.37 0.40  0.38
Between Wass Street and Surface - ,
Change North of Dauner Road Bit NBRT 0.38 0.4k 0.40
: ' : NBOL . 0.39 0.40 -0.39
NBIL  0.39  0.41  0.k0
SBOL 0.37 0.40 0.38
SBIL 0.36 0.40 0.39
- From North of Dauner Road to Bit*x - NB 0.30 0.36 0.33
Long Lake Road \ - SB 0 0.36 0. 34

.32

* Bituminous surface appears to be older than the other areas tested.
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OFFICE MEMOGRANDUM

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

FROM: L. T. Oehler

SUBJECT: Pavement Friction Measurements at 1-96/M~4}4 Connector Interchange
' - City of Grand Rapids

Research Project 54 G-74, 79 SR-11

In-accord with your May 15, 1979 request, pavement frictfon'measurements have
been conducted at the 1-96/M-h4 connector interchange. Resulting skid numbers
and respective test locations are shown on the attached diagram for your review,

TESTING AND RESEARCH BIVISTON

L T 04,

Engineér of Research

LTO:PMS : Tve
Attachment
cc: K. A. Alléme?er

Safety Programs Unit
M. L. Jones
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Skid Number Values for I 96-M 44 Connector Interchange

Test Date May 31, 1979 '
79 SR-11

. =146 -
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TO: J. P. Rienstra :
Assistant Supervising Engineer
Bituminous Technical Services Unit

FROM: P. M. Schafer

SUBJECT: Pavement Friction Tests on M-43 and US-27, City of Lansing

Research Project 54 G-7h, 79 SR-12

In.accord with your May 22, 1979 request, pavement friction tests have been
conducted on M-43 and US~27 in the City of Lansing: Coefficients determined
June 10, 1979 on concrete surfaces at this.location ranged from 0.35 to 0.51
and averaged 0.41; bituminous surfaces yielded values which rangad from 0,39
to 0.59 and averaged 0.46. After completion of a skidproofing contract,

scheduled for fall in this area, additional tests will be conducted to eval-
uate effectiveness of the skidproofed surface.

Attached is a breakdown of test results for your review.

TESTING AND RESEARCH PIVISION

3,

Transpoftation ’Research Technician
Pavement Performance Group

PMS: 1ve
Attachment

cc: K. A. Allemeief
J. M. Ritchie
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M-43 and US-27 Pavement Friction
Conducted 6-10-79

Test Location

M-43 (Saginaw Street) West -

of the Grand River

M-43 (Saginaw Street) West
of Cedar Street

M-43 (Saginéw'Street) West -

of Larch Street
M-43 (0akland Avenue) West
of Larch Street

US-27 (Larch Street)
Approach to Saginaw Street

US-27 (Larch Street)
Approach to Oakland Avenue

Us-27 {Cedar Street)
Approach to Oakland Avenue

US-27 (Cedar Street)
Approach to Saginaw Street

79

Surface
_Jype

Conc
Conc
Conc
Conc
Conc

Conc
Bit

Conc
Conc
Conc
Conc

Conc
Conc
Conc
Conc
Conc

Conc
Conc
Conc

Bit
Bit
Conc
Bit
Conc
Bit
Conc
Bit
Conc
‘Bit

" Conc

Bit

Bit
Bit
Conc
Bit.

Bit
Bit
Conc
Bit
Bit

Tests

SR=12
Lane Low
EBOL 0.36
EB#4 0.35
EB#3 0.37
EB#2 0.37
EBIL 0.45
EBOL ———
EBOL 0.39
EB#4 0.35
EB#3 0. 40

EB#2 0.39
EBIL 0.46
EBOL 0.37
EB#4 0.35
EB#3 0. 40
EB#2 0.39
EBIL 0.43
WBOL 0.39
WBCL 0.39
WBIL 0,40
NBRT 0.46
'NBOL 0. 40
NBOL -——
NBCL 0. 44
‘NBCL - ——--
NBIL 0.42
NBIL ----
NBOL 0. 46
NBOL -
NBCL 0. 44
NBCL —_——
NBIL 0. 45
SBOL 0.43
SBCL 0.45
SBCL. ———
SBIL 0. 44
SBRT 0.53
SBOL 0.4Y4
SBOL ———
SBCL 0.4y
SBIL 0.44

- 148 -

Coefficient of Wsf

High Average
0.38 0.37
- .0.ho 0.37
0.42 0.39
0.4 0.39
- 0.47 0.46
——— 0.37
0.43 0.41
0.36 0.36
0.43 0.42
0.41. 0.40
0.51 0.48
0.40 - 0.39
. 0.37 0.36
0.41 0.40
0.42 0.40
0.48 0.45
0.1 0.40
0.42. 0.40
.0.44 0.42
0.50 0.47
0.45 0.42
——— 0. 44
0.52 0.48
———- 0.42
0.45 0.44
- 0.42
0.46 0.46
ECEE 0.41
0.46 0.45
——— 0.44
0.47 0. 46
0.49 0.46
0.51 0.48
——— 0.43
0.46 0.45
0.59 0.56
0.47 0.46
C e 0.48
"0.48 0. 46
0.45 0.4y




OFFICE

(EMORANDU M

Engineer of Traffic and Safety

TO: D. E. Orne
FROM: L. T. Oehler
SUBIECT:

Pavement Friction Tests on M-4%4 Connector (Plainfield Avenue)

at Woodworth Street, Kent County
Research Project 54 G-7h4, 79 SR-13

Pavement friction levels have been measured in accord with your May 4, 1979

request.

vance of the subject intersection.
location ranged from 0.39 to 0.44 and averaged 0.41,

Lane
NBOL..
NBIL
SBOL
SBIL

LTO:PMS: 1ve

cc:

K. A. Allemeier
Safety Programs Unit
M. L. Jones

Tests were conducted on the approach legs beginning 500 ft in ad-

Wsf values determined May 4, 1979 at this

Coefficient of Wsf

Low
0.41
0.40
0.39

0.40

0.41 0.41
0.44 0.42
0.40 0.40
0.42 0.41

TESTING AND RESEARCH DIVISION

L. T 0L,

Engine€r of Research
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OFFICE MEMORANDU M

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

FROM: L. T. Oechler

SUBJECT: Pavement Friction Tests on Unlon Lake Road in Oakland County
Research Project 54 G-74, 79 SR-14

Pavement friction tests have been conducted on Union Lake Road between
Richardson and Commerce in accord with your June 28, 1979 request. Wsf
values determined July 20, 1979 ranged from 0.36 to 0.43 and averaged

0.38. Costs for conducting these tests have been charged to your Community
Assistance Subunit (Job No. 99415), :

TESTING AND RESEARCH DIVIS{ON

A 7ol

Engineer of Research ' 5

LTO:PMS: 1ve

A. Allemeier

cc: K,
T. R. Krycinski
P.
J.

J. Riley
M. Ritchie
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OFFICE MEM

ORANDU M

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

FROM: L. T. Oehler

SUBJECT: Pavement Friction Measurements on Stadium Boulevard, City of Ann Arbor
Research Project 54 G-74, 79 SR-15

In accord with your July 17, 1979 request, pavement friction measurements
have been conducted on Stadium Boulevard in the City of Ann Arbor. Test
focations were selected by Mr. Lee Chizek, who was on the site while July 23,
1979 test were being conducted. Mr. Chizek is Supervisor of Engineers,

City of Ann Arbor.

Wsf values and their respective Tocations are summarized below for your review.

Costs for conducfing and processing these tests have been charged to your
Community Assistance Subunit (Job Mo, 99415).

Coefficient of Wsf

Stadium Blvd. Location " Lane Low High  Avg.
South of Pauline St. North to NBOL 0.27 0.32 0.30
500 ft South of Liberty St. NBIL 0.3t 0.35 0.33

South of Federal Bivd. ~ SBOL 0.29 0.38 0.33
. SBIL 0.33 0.36 0. 3%

@ Federal Blvd. NBIL 0.25 0.34 0.30
: SBOL 0.35 0.38 0.37

500 ft North of Liberty St. MBOL 0.38 0.43 0.40
North to Abbott St. NBIL 0.39 0.41  0.40
seoL 0.34 0.39 0.36
SBiL 0.37 0.40 0.38

TESTING AND RESEARCH DIVISION

L &, T Oty
LTQ:PMS: 1ve Engineer of Research
cc: K. A. Allemeier L. V. Suboski
J. M. Ritchie L. Chizek
T. R. Krycinski P. M. Schafer

P. F. Miller
- 151 -



OFFICE MEMORANDUM

DATE November 9, 1979
TO.' Ae Po ChritZ

Construction Staff Engineer
FROM: P. M. Schafer

SUBJECT:  Pavement Friction Measurements on M 21 Between Lapeer and Imlay City
Research Project 54 G-74, 79 SR-16

Follow-up pavement friction tests have been completed for the 1979 test year on M 21
between Lapeer and Imlay City. In accord with your May 26, 1978 request, tests have
been made at three locations corresponding to ADT figures of 12,000, 6,900, and

7,400 on the map you supplied. Attached, summarized for your review, are results
from 1978 and 1979 tests.

TESTING AND RESEARCH DIVISION

oW

Tra;@ﬁoﬂq‘tion Rﬁearch Technician

PMS:bf

Attachment

cc: K. A. Allemeier
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-@FH@E MEMORANDU M

T0: F. Copple, Supervisor
Pavement Performance Group

FROM: P. M. Schafer

SUBJECT: Pavement Friction Tests on two Oakland County Slturry Seal Projects
Research Project 54 G-74, 79 SR-17 '

In accord with your verbal request, pavement friction tests have been con-
ducted on two non-trunkline slurry seal projects In Oakland County. Project
limits were defined by Mr. John Wood, who was at the test sites while July 12,
1979 friction measurements were being conducted. The Rochester Road location
between Genesee and Ottawa Streets was textured prior to sealing. Below,

Wsf values are listed for your review.

Coefficient of Wsf
Construction .
Location Year Lane Low High Avg.
Rochester Road between Genesee 1975 NBIL 0.55 0.59 0.57
Street and Ottawa Street in Royal SBIL 0.53 0.55 0.54
Oak
Evergreen Road between Pond Court 1976 NB 0.54 0.55 0.54
and Wellesley Boulevard in Beverly ' SB 0.49 0.57 0.54
Hills
TESTING AND RESEARCH DIVISION
?raﬁgﬁortafion Resefrch Technician
Pavement Performance Group
PMS:1ve

cc: K. A. Allemeier
J. Ritchie
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OFFICE MEMORANDUM

DATE: October 22, 1979

TO: D. L. Wickham
Construction Staff Engineer

FROM: - P. M. Schafer

SUBJECT: Pavement Friction Tests on US-ZH‘in Oakland County
' {Project 63052-01865)
Research Project 54 G-74, 79 SR-18

In accord with your August 20, 1979 memo, the southbound inside lanes of
Project 63052-01865 have been tested for pavement friction. Tests were
conducted September 20, 1979. The "rained on' area located between station
‘511 and 515 on the inside 24 ft of southbound US-24, yielded wsf values
measured with the ribbed tire which ranged from 0.40 to 0.48 and averaged
0.45. An adjacent control area, which had not been rained on, yielded a
coefficient range of 0.42 to 0.55 and averaged 0.48. From this data, no
major difference in friction level is indicated between the ""rained on
area and the adjacent control area. A breakdown of test results by indiv-
idual lanes is shown below for your review.

_ Coefficient of Wsf
Area
Tested Lane Low High vg.

]

. Rained SBIL 0.40 0.46 0.
On SB#2  0.46  0.48 0.
0.

0.

=
o og B

Control SBIL 0.42 0.49

SB#2 0.48 0.55 51

On the same test date, pavement friction tests were also conducted using the
smooth test tire. Wsf value patterns determined were satisfactory In all
areas. _

TESTING AND RESEARCH DIViSiON

W7y

Transportation Redearch Technician
Pavement Performance Group

FC:PMS:lve .

cc: K. A. Allemeier
J. E. Baxter
R. R. Scraver
A. S. Urbaniak
L. T.

Oehler - ~ 165 -




TO: D. L. Wickham
Construction Staff Engineer

FROM: P. M. Schafer

SUBJECT:  Additional Pavement Friction Tests on the US 24

in Gakland County.

. Research Project 54 G-74, 79 SR-18A

Pavement friction tests for a !"rained on"
September 20, 1979, and reported to you

Tests at this lecation were
ged from 0.55 to 0.66 and

eview.

‘Project 63052-01865

area of Project 63052-01865 were conducted
October 22, 1979, as 79 SR-18. Since then
an additional "rained on'" area has been brought to our attention, i.e., the NBOL and
NB#3 lane of US 24 between Stations 514475 and 526425,
conducted November 6, 1979; treaded tire wsf values ran
averaged 0.60. Test results are listed below for your r

Coefficient of Waf

Lane Low High Avg
NBOL 0.55 0.66 0.60
NB#3 0.57 0.63 0.61

PMS:bf -

ce: K. A. Allemeier
J. E. Baxter
R. R. Scraver
A. 8. Urbaniak
L. T. Oehler
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OFFICE M

DATE: September 26, 1979

TO: R. A. Welke, Supervising Engineer
Bituminous Technical Services Unit
Testing Laboratory Section

FROM: " P. M. Schafer

SUBJECT:  Pavement Friction Tests on Project Mb 7805214853
Research Project 54 G-74, 79 SR-19

' In accord with your September 6, 1979 request, pavement friction tests have been con-
ducted on Project Mb 78052-14853, located on M~66 from the north limits of Sturgis
northerly 7.66 miles to a point north of Wasepi Road. '

The high asphalt area you requested tests on is located south of Findley Roud. Pavement
friction values for this area ranged from 0,40 to 0.52 and averaged 0.46. The remaining
portion of the project yielded coefficients ranging from 0.45 to 0.57 and averaging 0.49.
All tests were conducted September 19, 1979,

Below for your review is a breakdown of the test results.

Coefficient of Wsf

M-66 Locaﬁoh Lane Low High Avg,
North of Sturgis . NB 0.49 0.55 0.53

| SB 0.45 0.55 0.51

South of Maystead Road : NB 0.45 0.49 0.47

: ' SB 0.51 0.54 0.52

'~ South of Hackman Road  NB 0.51 0.55 0.53
P . SB 0.50 0.52 0.51
South of Findley Road NB 0.40 0.52 0.45
SB - 0.45 0.49 0.47

South of M=86 ' NB - 0.50 0.51 0.51

' SB 0.46 0.57 0.53

TESTING AND RESEARCH DIVISION

P. M. Schafer - R)g%earch Technician
Pavement Performance Group
_ Research Laboratory Section
hPMS:cgc _ - 157 -

cc: K. A. Allemeter




T0: R. L. Blost, Supervising Engineer
Safety Programs Unit

FROM: L. T. Oehler

SUBJECT: Pavement Friction Tests on M-37 at Tindall {Sherman) Hil1l
in Wexford County, Control Section 83013
Research Project 54 G-74, 79 SR-20

In accord with a request from D. E. Orne dated September 21, 1979, pavement
friction tests have been completed on M-37 at the Sherman Hill location.
Tests were conducted September 26 between mileposts 2. 25 (Manistee River)

and 3.00. Wsf values ranged from 0.26 to 0.39 and averaged 0.34. fndividual

coefficients are shown below for your review.

e

%
o
0.39 0.38 W
IR - TINDALL HILL
o \\\ \_0.26 . | -
T ~._ 0.31 —
™~ : . .
L0.33 034 N \‘\o - R /// PO
) _ ~—— . a e — & . - ]
\\\.‘-\-‘__ o ——”-;_‘ 9__,__
038 ey Saten S ~ 0.36
N ST Moy 032
0.
0.38 0,39 3!

CONTROL SECTION 83013

TESTING AND RESEARCH DIVISION

L. .. 7 Oty

Engineer of Research

LTG:PMS: lve

cc: K. A. Allemeler
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OFFICE MEMORANDU

DATE: October 19, 1979

TO: - R. L. Blost, Supervising Engineer
' Safety Programs Unit

FROM: L. T..Ochler

SUBJECT: Ppavement Friction Tests, City of Warren

Research'Project Sk G-7h, 79 SR-21

Pavement friction tests have been conducted at the twenty locations requested
In your September 26, 1979 letter, and results are attached for your review,

Costs incurred for conducting tests and processing data have been charged to

the Community Assistance Subunit, Safety Programs Unit {(Job No. 93415),

TESTING AND RESEARCH DiVISION

2 O/

Engineer'of Research

LTO:PMS:1ve
Attachments

cc: K. A. Allemeier

T. R. Krycinski
P. J. Riley

J. D. Benac

P. M

. Schafer
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79 SR-21

Coefficient of Wsf

Test Location Roadway Surface Lane »

- Type Low | High | Avg.

Nine Mile @ Schoenherr Schoenherr Conc NBOL 0.34  0.36 0.35

. NBiL 0.31 " 0.37 0.35

SBOL 0.36 0.39 0.38

SBIL 0.40 0.41 0,40

Nine Mile Bit EBOL 0.35 = 0.h0 0.38

EBIL 0. 36 0.41 0.39

Conc WBOL 0.3t 0.40 0.36

WBIL 0.35 0.39 0.37

Nine Mile @ Hoover Hoover Bit NEOL 0.37 0.40 0.39

NBIL 0.36 0.42 0.40

SBOL 0.39 0.4 0.40

SBIL 0.40 0.41 0.4

Nine Mile Bit EBOL 0.36 0.40 0.39

EBIL 0.37 0. 42 0.39

WBOL 0.36 0.43 0. 40

WBIL 0.37 o.41 0.39

Nine Mile @ Mound Mound Bit NBOL 0.bo  0.41 0. 41
NBCL 0.40 0.4 0.40 ‘

NBIL 0.37 0,45 0. 41

SBOL 0.36 0.39 0.37

SBCL 0.39  0.41  o0.40

SBIL 0.ho 0.46 0.43

Nine Mile Conc EBRT - 0.36 0.45 0.39

EBOL 0.35. 0.40 0.38

EBIL 0.36 0.39 . 0.37

Bit WBRT 0.39 0.51° 0.46

WBOL 0.36 0.42 0.39

WBIL 0.36 0.36 0.36

Nine Mile @ Ryan Ryan Conc NBOL 0.35 0.40 0.37

NBIL 0.36 0.37 0.36

SBOL 0.36 0.37 0.36

SBIL 0.36 0.40 0.37

_ Nine Mile Conc EBOL 0.36 0.36 0.36

o EBIL 0.37 0.42 0.40

Bit WBOL 0.36 0.h2 0.138

WBIL 0.33 0.35 0.35

Nine Mite @ Dequindre Dequindre Bit NBOL 0.31 0.35 0.33

NBIL 0.30 0.34 0.33

SBOL 0.31 0.34 0.33

SBIL 0.33 0.36 0. 34

Nine Mile Bit EBOL 0.37 0.40 0.39

‘ EBIL 0.41  o0.45 0.43

WBOL 0.35} 0.36 0.35

0.34  0.37 0.35
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79 SR-21

Coefficient of Wsf

Test Location Roadway Sq;Face Lane :
ype Low |High | Avg.
Dequindre @ Stephens Dequindre Bit MBOL 0. 31 0.36 0,34
: " NBIL 0.33 " 0.34 0.33
&80L 0. 34 0.35 0.35
SBIL 0.33 0.36 0.34
; Stephens - Bit EBOL 0.54  0.71 0.63
’ EBIL 0,48 0.59 0.53
Conc WBOL 0.43 0.53 0.47
WBIL 0.41 0.54 0.47
Ten Mile @ Dequindre Dequindre Bit NBRT  0.36 0.4 0.40
' NBOL  0.33 0.36 0.3k
NBEL 0.29 0,34 0.3i
Conc SBOL 0.39 0.40 0.39
SBIL  0.39  0.41 0.40
Ten Mile Bit EBOL 0.33 0.36 0.34
EBIL 0.34 0.40 0.37
Conc WEOL 0.36 0.39 0.37
Bit WBOL 0.39 0.39 0.39
Conc WBIL 0.37 0.37 0.37
Bit WBIL 0.40 0.45 0.42
Ten Mile @ Ryan Ryan Conc NBOL 0.31 0.35 0.33
NBIL  0.3% 0.35 0.3k
SBOL 0. 34 0.36 0.35
SBiIL 0. 36 0.136 0.36
Ten Mile Conc EBOL 0.34 0.36 0.35
EBIL 0.%6 0.37 0.36
WBOL 0.33 0.36 0.35
WBIL 0.35 0.36 0.35
Ten Mile @ Mound Mound Bit NBOL 0.37 0.43 o0.ko
NBCL 0.37 0.4 0.39
g NBIL  0.36 0.43 0.k
) SBOL 0.39 0.42 0.40
SBIL 0.37 0.42 0.39
Ten Mile Cong EBOL 0.36 0.39 0,38
EBIL 0.38 0.39 0.39
WBOL 0.35 0.40 0.38
WBIL 0. 34 0.37 0.36
. Ten Mile @ Hoover Hoover Conc NBOL 0.34 0.36 0.35
Bit NBIL 0.33 0.36 0.34
Conc SBOL 0.31 0.36 0.34
Bit SBIL 0.35 0.36 0.36
Ten Mile Cong EBOL 0.37 0.42 0.h40
EBIL 0.40 0.41 0.41
WBOL 0.39 0.41 0,40
WBIL 0.37 0.41 0.39
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79 SR-21

. Coefficient of Wsf

Test Location Roadway Surface Lane
Type Low | High | Avg.
Ten Mile @ Schoenherr Schoenherr Conc NBOL 0.3¢6 0.4 0.39
NBIL 0.39 0.4 0.4h0
SBOL *~  0.30 0.34 0.37
. SBIL 0.35 0.36 0.36
Ten Mile Conc ‘EBOL 0.37 0.4 0.40
EBIL 0.40 0.46 0,42
WBOL = 0.37 0. 41 0.38
WBIL 0.36 0.4 0.39
Schoenherr @ Frazho Schoenherr Conc NBOL 0.35 0.39 0.37
: : NBIL 0.37 0.42 0.40
SBOL 0.33 0.36 0.34
SBIL .35 0.36 0.36
Frazho Conc <EB 0.36  0.39 0.37
WBOL 0.34  0.42 0.38
WBIL 0.33 0.35 0.34
Twelve Mite @ Schoenherr Schoenherr Conc NBOL 0.35 0.139 0.37
NBfL 0.37 0.40 0.38
SBOL 0.36  0.41 0.39
SBIL 0. 41 0.43 0.42
Twelve Mile Bit EBOL 0.41 0.48 0.45
EBIL 0.39 0.47 0. 44
WBOL 0.36 0.43 0.39
WBIL 0.42 0. 46 0.43
Twelve Mile @ Hoover Hoover Conc NBOL 0.37 0.40 0.38
Bit NBiL 0.36 0.43 0.38
Conc SBOL 0.36 0.39 0.37
Bit SBIL 0.235 0.41 0.37
Twelve Mile Conc EBOL 0.34 0.39 0.36
EBIL 0.36  0.40 0.38
WBOL 0,35 0.36 0.36
WBIL 0.39 0.42 0.41
Twelve Mile @ Mound Mound Bit. HBOL 0.40 0.46. 0.43
NBIL 0.40 0.48 0.43
SBOL 0.42 0.51 -~ 0.4
" SBIL 0.43 0.46 0.45
Twelve Mile Bit EBOL 0.41  0.47  0.4%4
, EBIL 0.42  0.48 0,45
Conc WBRT 0.47 0.57 0.52
WBOL 0.64 0.67 0.66
WBCL  0.42 0,43 0,43
WBIL 0.41° o0.42 0. 41
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79 SR-21
Coefficient of Wsf
Test Location Roadway Surface Lane : _

Type Low High | Avg.

Twelve Mile @ Ryan Ryan Conc NBOL 0.36 0.43 0.38
‘ - NBIL 0.37 "0.43 0.40

Blit SBOL 0.42 0,48 o0.b45

SBIL 0.43 0.45 0.h44

Twelve Mile Conc EBOL 0.33 0.35- 0.34

EBIL - 0.35 0.36 0.35%

WBOL 0.35 0.42 0.37

"WBIL 0.36 0.39 0.37

Twelve Mile @ Dequindre Dequindre Bit NBOL 0.34 0.37 0.36
NBIL 0.35 0.36 0.36

SBOL 0.35 0.36 0.36

SBIL  0.33 0.36 0.34

Twelve Mile Bit EBOL 0.34 0.36 0.35

: EBIL 0.35 0.36 0.36

Bit Patch WBOL 0.41 0.43 0,42

Bit WBOL 0.34 0.36 0.35

WBIL 0.35 0.35 0.35

Thirteen Mile @ Schoenherr Schoenherr Conc NBOL 0.36 0.40 0.38
' NBIL 0.39 0.45 0.4

SBOL 0.39 0.1 0.40

SBIL 0.40 0.45 0.4z

Thirteen Mile Bit EBOL 0.41 0.45 0,43

EBIL 0.%9 0. 41 0.40

WBOL 0. 40 0.4 0.4

WBIL 0.39 0.40 0.40
Thirteen Mile @ Hoover Hoover Conc NBOL 0.50 0.41 0.b4o-
Bit NBIL 0.39 0.43 0.4

SB 0.45 0.47 0.46

Thirteen Mile Bit EBOL 0.39 0.42 0.41

EBIL 0.40 0.42  0.41

WBOL 0.39 0.40 0.39

WBIL 0.40 0.41 0. 40

- Schoenherr @ Masonic Schoenherr Conc NBOL 37 0.39 0.38
NBIL 0.41 0.45  0.43

SBOL 0.39 0.43 0.4t

SBIL 0.40 0.41 0. 41

Masonic Conc EB 0.48 0.53 0.51.

WB 0.48 0.53 0.50




OFFICE MEMORANDU M

DATE: November 8, 1979

TO: L. J. Cook
Assistant FAS Engineer

FROM: F. Copple

SUBJECT: Pavement Friction Tests at Newaygo County Slag-Seal Locations
Research Project 54 G-74, 79 SR-22

In accord with your October 10, 1979 request, additional pavement friction
tests have been conducted at the Newaygo County slag-seal locations. Initial
tests were conducted August 16, 1978. Wsf values at that time ranged from
0.66 to 0.82 and averaged 0.75. More than a year later, October 31, 1979,
the second test series was conducted. Very Tittle change in friction char-
acteristics had occurred since 1978; the 1979 wsf values ranged from 0.66

to 0.80 and averaged 0.74. Attached for your review is a friction level
history of the slag-seal locations.

TESTING AND RESEARCH DIVISION

Gt Gl

Supervisor,
- Pavement Performance -Group

FC:PMS:1ve
cec: K. A, A]Iemeiér

C. Lovell (Newaygo CRC)
J. Norton

~ 164 -




SLAG-SEAL LOCATIONS
Newaygo County

(79 sR-22)
Coefficient of Wsf
| 8-18-78 10-31-79
Surface Type Location Low High Avg. Low High Avg.’

25A Slag Prime and Double  Walnut St. from 32nd 0.72 0.79 0.75 0.74 0.76 0.75
Seal on New 6 & DS St. north to 24th St.

Walnut St. south from 0.71 0.76 0.74 0.69 0.73 .71
White Cloud

8th St. from Larch Ave. 0.71 0.72 0.71 0.72 0.74 0.73
east to Qak Ave.

2hth St. from Walnut 0.72 0,76 0.7h 0.66 0.78 0.72
St. west to Evergreen

25A Slag Base Course, Locust Ave. from 92nd 0.66 0.78 0.73 0.72 0.78 0.75

31A Slag Wearing Course St. south to 96th St.
Prime and Double Seal on :
New G & DS Beech St. from 104th . 0.7% 0.77 0.75 0.74 0.80 0.78

St. north to 98th St.

Butternut Ave. from 0.78 0.82 0.80 0.70 0.75 0.72
128th St. north to
120th St.

31A Slag Reseal 136th St. from Center 0.72 0.77 0.75 0.67 0.79 0.72
' Ave. to Wiliow Ave.

Willow Ave. from 136th 0.74 0.77 0.76 0.74 0.78 0.76
St. north to 128th St. '
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TO. J. E. Norton
Construction Staff Engineer
Construction Division

FROM: P. M. Schafer

SUBJECT:

MEMORANDU M

Additional Pavement Friction Tests on US-31 in Benzonia and

Beulah, Benzie County
Research Project 54 G-74, 79 SR-23

In accord with your request, pavement friction tests have been conducted on

the US=31 seal coat in Benzonia and Beulah.

Tests were conducted May 31,

1979, shortly after application of the seal coat and results were reported

as 79 SR-8.
0.29.

Wsf values at that time ranged from 0.19 to 0.42 and averaged
Responding to your request, additional friction level measurements

were conducted October 31, 1979; coefficients ranged from 0.21 to 0.34 and

averaged 0.29.

Although the wsf average of both test series is 0.29, the

range of friction level values has been reduced by 0.11 since May. Results
of both series of tests are shown below for your review.
Coefficient of Wsf
N Lt - M o o -
" 'US=31 Test Location - 'Lane " 'Low " High "Avg. " Low 'High ‘Avg.

South of Seversnce Street _ S8 ' 0.30 0.31 0.31
North of Severence Street NB  0.27 0.30 0.29 0.27 0.31 0.29

SB ' 0.29 0.32 0.30
South of Spring Valley Road NB  0.24 0.25 0.24

SB 0.29 0.34 0.32 0.25 0.27 0.26
North of Spring Valley Road S8 0.26 0.32 0.29 '
South of RR §BIL 0.31 0.42 0.37 0.37 0.34 0.33
North of RR NB 0,19 0.22 0.21 0.21 0.26 0.23

SBOL 0.27 0.28 0.28 0.27 0.31 0.29

TESTING AND RESEARCH DIVISION

PMS:lve Transportation Reséarch Technicfan

cc: K. A. Aliemeler
Safety Programs Unit
C. P. Seufert
B. A. Conradson
A. P, Chritz

Pavement Perfprmance Unit




OFFICE

"DATE: October 30, 1979

TO: R. A. Welke, Supervising Engineer
Bituminous Technical. Services Unit

Testing Laboratory Section

FROM: P. M. Schafer

SUBJECT: Pavement Friction Tests on Recycled Airport Runway in lron Mountain

Research Project 54 G-7h4, 79 SR-

In accord with your October 19, 1979 request, pavement friction tests have been
conducted on the recycled bituminous airport runway at lron Mountain.
obtained October 23, 1979 ranged from 0.46 to 0.74 and averaged 0.59,

-24

down of test results is shown below for your review.

40 Mph Coefficient of Wsf

- Location

Center 5000 ft (E of Centerline)
(W of Centerline)

North 1000 ft (F of Centerline)
(W of Centerline)

PMS:1ve

cc: K. A, Allemeier
W. E. Gehman
J. Whiting
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Low . Hiah Avg.
0.55 0.63 0.59
0.55 0.60 0.58
0.61 0.74 0.66
0.46 0.60 0.52

Testing and Research Divistion

4 ch)Technfc}én
Pavement Performance Group
Research Laboratory Section

Wsf valtues
A break-




OFFICE MEMORANDUM

DATE: November 14, 1979

T0: R. L. Blost, Supervising Engineer
Safety Programs Unit

FROM; L. T. Oehler

SUBJECT: Pavement Friction Tests at Textur]zed Pavement Locations
in Oakland and Wayne Counties - '
Research Project 54 G-74, 79 SR-25

In accord with your November 2, 1979 request, pavement friction tests have
been conducted at certaln locations in Oakland and Wayne Counties. Two-year
wsf values were measured at seven textured pavement sites between September 24
and November 4, 1979. Resulting wsf values ranged from 0.34 to 0.47 and
averaged 0.41. Tests on the $B #3 lane of US-24 @ Plymouth Road vielded a

low coefficient of 0.34; this was the only value lower than 0.35. Attached

is a breakdown of test results for your review.

®

TESTING AND RESEARCH DIVISION

A T OML

Engineer of Research

LTO:PMS:1ve
Attachment

cc: K. A, Allemeier
P. J. Riley
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o

Test Location

Us-2h @ Van Born

US-24 @ Annapoliis
US-24 @ Ford Road
Us-24 @ Joy Road
us-24 @ West Chicago

US-24 @ Plymouth Road

M-59 @ Wiltiams Lake Road

79 SR-25

Lane

SBOL
SB#3
SBA2
SBIL
SBOL
SBCL
SBIL
SBOL
SBCL
SBIL
SBOL
SB#3
SB#2
SBOL
SB#3
SB#2
NBOL
NB#3

NB#2
NBTL
SBOL
SB#3
SB#2
SBIL
EBOL
EBIL
WBOL
WBIL

- 169 -

Coefficient of Wsf

Low High Avg,
b 0. 44 0.h2
42 0.43 0.h2
A2 0.45 0.44
A6 - 0.47 0.46
.43 0.46 0.44
.45 0.45 0.45
A3 0.46 0.45
.39 0.40 0.39
.37 0.39 0.38
.39 0.41 0.40
.36 0.40 0.38
.37 0.39 0.38
.39 0.46 0.42
.37 0.39 0.38
.38 041 0.39
4o 0.43 0.41
.36 0.40 0.38
.38 0.39 0.39
.38 0.40 0.39
ol 0.46 0.45
.38 0.38 0.38
.34 0.40 0.38
.39 0.42 0.4
bh 0.46 0.45
.38 0.38 0.38
.36 0.37 0.36
- 37 0.39 0.38
.ho 0.40 0.40

O O 0O 0O o O O O 0O 0 0 0 0O 0O 0 9D 0 0O 0 C 0 0 0 O & o0 00




OFFICE MEMORANDUM

DATE: November 19, 1979

TO: W. E. Gehman, Acting Chief Engineer
Airport Development Division

FROM: L. T. Oehler

SUBJECT:  Pavement Friction Measurements, Kellogg Regional Airport Runways
Research Project 54 G-74, 79 SR-26 '

In response to your November 2, 1979 request, pavement friction tests were performed
November 7 on the Kellogg Regional Airport, runways 13-31 and 22-4,

These runway surfaces have recently been treated by a milling-texturing operation. To
obtain a comprehensive view of frictional characteristics for the new surface, tests
were performed with treaded and smooth tires at speeds of 40 and 55 mph.

For comparison purposes, tests are summarized for three locations on each runway.
Essentially, these locations are through the runway midsection and touchdown areas
at each end. Actual measurements were conducted in each direction, right and left
of runway centerline, throughout the length of the described locations. Higher speed
tests (55 mph) were limited to midsection locations due to the distance required for

test equipment to achieve required speed.

: : : @
Resultant coefficients of wet sliding friction are summarized in the attached table for
your review.

TESTING AND RESEARCH DIVISION

Lo 7. 044,

Engineér of Research

LTO:PT L:bf | | ’
Attachment

cc: D. Weisbaum
K. A. Allemeier
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PAVEMENT FRICTION SUMMARY
KELLOGG REGIONAL AIRPORT

78 BR-26

Coefficient of

Tested Test Test Condition Wet Sliding Friction
Runway Location (Tire and Speed)
Low High Avg
13-31 West End Treaded, 40 mph 0.75 0. 82 0.79
Smooth, 40 mph 0.73 0.81 0.79
Midsection Treaded, 40 mph 0.72 0.86 0.79
Treaded, 55 mph 0.68 0.76 0.73
Smooth, 40 mph 0.70 0.86 0.77
Smooth, 55 mph 0.62 0.76 0.70
East End Treaded, 40 mph 0. 80 0.84 0.82
Smooth, 40 mph 0.79 0.86 0. 83
22-4 South End Treaded, 40 mph 0.74 0.84 0. 80
Smooth, 40 mph 0.73 0.84 0.78
Midsection Treaded, 40 mph 0.67 0.84 0.76
Treaded, 55 mph 0.55 0.69 0.62
Smooth, 40 mph 0.62 “0.74 0.68
Smeoth, 55 mph 0.43 0.68 0.56
North End Treaded, 40 mph 0.70 0.81 0.76
0.70 0.80 0.74

Smooth, 40 mph
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TO: R. A. Welke, Supervising Engineer
' Bituminous Technical Services Unit
Testing Laboratory Section

FROM: P. M. Schafer

SUBJECT: Pavement Friction Tests on Project 72093-14851, Roscommon County
Research Project 54 G-74, 79 SR-27

In accord with your October 29, 1979 inquiry, pavement friction tests have
been conducted on Project 72093-14851, located on 1-75 BL between 1-75 and
M~18 in Roscommon. Subject project has a bituminous aggregate surface which
was constructed during 1979 and is posted with "'slippery when wet" signs.

Wsf values obtained November 2, 1979 ranged from 0.40 to 0.57 and averaged
0.52; such coefficients do not usually indicate the need for caution signing.
Further breakdown of data is shown below for your review.

Coefficient of Wsf

}-75 BL Location Lane Low High Avg.
W. of Roscommon EB 0.52 0.55 0.54
| . WB 0.40 0.45 ©0.43
@ Steele Rd. EB 0.51 0.57 0.53

WB 0.49 0.52 0.51
East from [-75 EB 0.52 0.57 - 0,54

WB "0 0.56 0.55

5h

TESTING AND RESEARCH DIVIS{ON

-Tfansportation Research Technician
Pavement Performance Group

PMS: 1ve

cc: K. A. Allemeler
J. R. Fleishman
F. {. Eggan
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TO: _R. B. Moore ,
- Bituminous Technical Services Unit

FROM: P. M. Schafer

SUBJECT: Pavement Friction and Rut Depth Measurements for Project 30031-14219
Research Projects 77 D-35 and 54 G-74, 79 SR-28

In accord with your November 20, 1979 request, pavement friction tests and rut depth
measurements have been condugted on M 99, north of the Michigan-Chio State Line.

Pavement friction values ranged from 0.49 to 0.61 and averaged 0.56 over the entire

length of the wearing course, a hot recycled mix.

Rut depth measurements and pavement friction test data have been broken down into
three test areas, per your request, and resulte are shown below for your review. An-

other series of measurements has been scheduled for the gpring of 1981,

Coefficient Me?“irDeptht
M 99 Location Lane of Waf 8 i;men S
Low | High { Avg owT IWT
Michigan-Ohio Line north ~ NB  0.56 0.60 0.57 0.025 0.025
to Territorial Rd SB 0.54 0.58 0.56 0.075 0.100
Te_rritoria.l Bd north to NB 0.564 0.60 0.57 0.025 0.025
Montgomery SB 0.55 0.80 0.58 0.075 0.025
Montgomery Rd north to ‘NB  0.49 0.61 0.54 0.025 0.025
M 34 SB 0.50 0.58 0.54 0.050 0.050
TESTING AND RESEARCH DIVISION
Transportation Research Technician
Pavement Performance Group
PMS:bf

ce: K. A, Allemeier_
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T0: R. L. Blost
Safety Programs Unit
Traffic and Safety Division

FROM: L. -T. Oehler

SUBJECT:  Pavement Friction Measurements on M-20
Mecosta County, Control Section 54022 (Milepoint 14.26 to 14.51

Research Project 54 G-74, 79 SR-29

In response to a November 19, 1979 request from D. E. Orne

friction measurements have been

November 27, 1979 test results are summar]z
surfaced and adjacent old surface of M~-20 at the Dead Stream location.

EMORANDU M

at the Dead Stream,

» pavement

performed at the subject location.

ed below for the newly re-

Lo mph Coefficient of
Wet Sliding Friction

Surface Tested Lane Tested Low
New EB 0.42

WB 0.43

01d EB 0.60

WB 0.55

LTO:PTL:1ve

ce: K. A. Allemeier
M. L. Jones

TESTING AND RESEARCH DIVISION

Lot T Oury

High Avg.

. 0.45 0.43
0.46 0.45
0.61 0.60
0.58

0.56

Engineer of Research
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OFFICE MEMORANDUM

DATE: December 3, 1979

@ TO: R. L. Blost
Safety Programs Unit
Traffic and Safety Division

FROM: L. T. Oehler

SUBJECT: Pavement Friction Measurements on US-131 from Fillmore Road
Northerly to Jefferson Street in the Village of Stanwood,
' Mecosta County, Control Section 54011
Research Project 54 G-7h, 79 SR-30

In response to a November 19, 1879 request from D. E. Orne, pavement
friction measurements were conducted November 27, 1979 at the subject
location. Friction Tevels for this one mile section of US-131 bituminous
surface are summarized below for your review.

L0 mph Coefficient of
Wet Stiding Friction

Test Location . Lane Tested Low High Avg.
Curve N. of Fillmore Road NB 0.40 0.46 0.43
SB 0.39 0.43 0.41

South of Stanwood NB 0.45 0.50 0.47
SB 0.38 0. 44 0.h2

South of Jefferson Street NB 0,44 0.46 0.4
0.45 0.46 0.45

in Village of Stanwood SB
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TO: R. L. Blost, Supervising Engineer
Safety Programs Unit

FROM: L. T. Ochler

SUBJECT:  Updated Pavement Friction Tests for Safety Review Study
Research Project 54 G-74, 79 SR~31

In accord with a request from Laurel Painter s of your unit, pavement 'friction tests have
been conducted on eight projects. Test results are attached for your review.
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79 SR-31

. Coefficient of Waf
Project No. and Construction Test L.ane

Location Year Date Low | High | Avg
8110308472 1976 11_—26—79 EBOL 0.67 0.72 0.89
M 14 from Voorhies Rd north- EBIL. 0.70 0.74 0.72
easterly to 1,200 ft southwest _ WBOL 0.68 0.69 0.68
of Joy Rd : WBII. 0.74 0.75% 0.75
‘81103-08473 : 1976 - 11-26-79 EBOL 0.70 0.74 0.72
M 14 from 1, 200 ft southwest EBIL. 0.62 0.72 0.71
of Joy Rd northeasterly to WBOL 0.67 0.69 0.68
1,657 ft east of Napier Rd WEBIL 0.72 0.78 0.74

§2123-01284 1974 10-28-79 Quter Dual

i f d ea, ' ‘

ivginf;m Schaefer .R east to EBOL 0.43 0.43 0.43
yoming EB#3  0.45 0.49 0.47
EB#2 0.51 0.52 0.52
EBII. 0.58 0.58 0.58
WBOL 0.46 0.48 0.47
WB#3 0.48 0.50 0.49
WB#2 0.55 0.58 0.56
WBIL 0.57 0.83 0.59

Inner Dual

EBOL 0.50 0.52 0.51

EBCL 0.52 0.56 0.54
EBIL 0.61 0.64 0.62
WBOL 0.45 0.48 0.47
WBCL 0.51 0.51 0.51
WBIL 0.57 0.61 0.59
23061-021 (00294) 1972 11-23-79 NBOL 0.44 0.50 0.48
I 69 from west of McDonald NBIL 0.52 0.83 0.60
Rd northeasterly to northeast - SBOL 0.43 0.54 0.49
of Five Point Hwy SBIL  0.62 0.66 0.64
81081-01142 1971 11-26-79 EBOL 0.40 0.44 0.42
M 17 (Washtenaw Ave) from EBIL. 0.39 0.44 0.41
.Carpenter-floghack Rd south- WBOL 0.40 0.44 0.42
easterly to Hewitt Rd WBIL 0.40 0.44 0.42
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79 SR-31 (Cont. )
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Project No. and Construction Test Lane Coefficient of st
ILocation Year Date : Low | High | Avg
47065, C5 (part) 1962 11-26-79 EBOL 0.44 0.48 0.46
I 96 from northwest of Millet EBRIL.  0.49 0.60 0.55
Rd southeasterly to Pinckney WBOL 0.44 0.45 0.44
Rd WBIT, 0.52 0,57 0.55
47065, C5 (part) 1962 11-26-79 EBOL 0.42 0.45 0.43
I 96 from Pinckney Rd east to EBIL 0.55 0.58 0.57
400 ft west of Chilson Rd WBOL 0.40 0.45 (.43
' WBIL 0.51 0.55 0.53
47065, C1 1962 11-26-79 EBOL 0.44 0.48 0.45
I 96 from 400 ft west of EBIL 0.56 0.57 0.56
Chilson Rd southeasterly WBOL 0.43 0.45 0.44
5.796 miles to 2,490 ft west WBIT. 0.54 0.56 0.54
of old US 18
47065, C3 | 1961 11-26-79 EBOL 0.42 0.44 0.43
I 96 from 2,490 ft west of old EBIL 0.50 0.52 0.51
US 16 southeasterly to 780 ft WBOIL 0.43 0.48 0.45
west of Canterbury Rd WBIL, 0.52 0.54 0.53




SECTION IX

SPECIAL ATTENTION LOCATIONS
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Special Attention Y.ocations

Commencmg with the 1973 test program, all locations with resulting
friction levels averaging 0. 35 or lower have been reported as soonas pos-
sible after such friction levels have been determined. This is being ac-
comphshed through previously established "high-accident” or "special
request” programs, which have always been reported without delay, or
through a-recently established "special attention” reporting procedure,
Reported within this section are the "special attentlon” locations and their
respective Wsf values.
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