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The information contained in this report was compiled exclugively 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-
gearchers, 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 Engineer of Testing and Research.
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LEGEND

wsf = Wet sliding friction coefficient

Direction of Test Vehicle

NB, SB, EB, WB, etc. = Northbound, Southbound, etc.

Lane Tested (noted following direction of test vehicle)

RT
LT
OL
CL
IL
DL
ML
TL
RL

= right turn lane

Ml

i

left turn lane
outer lane
center lane
inner lane
deceleration lane
merging lane
truck lane

ramp lane

3 or 2 =third or second lane from

centerline or median




INTRODUCTION

During the 1977 calendar year, over 10,300 pavement friction tests
were conducted throughout Michigan. Thege tests are summarized in this
report accordingto the annual reporting procedure initiated in 1865. Fric-
tion levels for seven basic categories are included.

I Initial Pavement Friction Test Results for Concrete and Bitumi-
nous Pavements

I[I Five-Year Pavement Friction Test Results for Concrete and Bitu-
minous Pavements

III Ten-Year Pavement Friction Test Results for Concrete and Bitu-
minous Pavements

IV Experimental Features in Pavement Surfaces
v High—'Afzcident Locations

VI Special Request Tests

VII Special Attention Locations

Explanatory remarks are presented at the beginning of each category.
All High-Accident Location tests, Special Request tests, and Special At-
tention Location tests have beenpreviously reported tointerested agencies
within the Department.

All pavement frictiontest values are expressedas 40 mph coefficients
of wet sliding friction (Wsf). MDOT tests have indicated that wet sliding
friction (Wsf) values on a highly textured concrete surface would be 0.60
or higher. On theother hand, surfaces with coefficients of about 0. 10would
be representative of a glare ice condition.

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




SECTION I

INITIAL PAVEMENT FRICTION TEST RESULTS FOR
CONCRETE AND BITUMINOUS PAVEMENTS



Initial Pavement Friction Test Results for
Concrete and Bituminous Pavements

Section I summarizes pavement friction tests representing 2, 664.086
lane miles of trunkline surfaces tested during 1977.

Table 1 - Concrete Pavements Constructed in 1976 and 1977

1976 Construction

One-year pavement friction va.luesr were obtained on 21 1976 construc-
tion projects during the 1977 test year (98 lanes, 309.591 lane miles).
Friction levels ranged from 0.42 to 0.88 and had a weighted average! of
0.66.

1977 Construction

Only one project, 73111-11920, was tested during the initial service
year. Wsf values ranging from 0.60 to 0.67 and havinga weighted average
of 0.63 were determined for the 1.2 lane miles (two lanes) of this project.

The concrete pavements constructed during 1976 and tested in 1977
used either a transverse broom or a transverse comb to texture the sur-
face. The average! one-ycarcoefficients for these projects were 0.59 and
0.66, regpectively. Qutstanding coefficients averaging 0. 86 and 0. 84 were
determined on the NBOL and NBCL of Project 58171-06463, located onI 275
between Carleton-Rockwood Rd and Newburg Rd in Monroe County, This

! myeighted average" friction level (%) is defined as x = S

Xj

[ e =1

"Average' friction level (y) is defined as y = - 111

]

where X; = mean friction value for lane i

il

L.

; = construction project length in miles of lane i

Il

n total number of lanes tested




project was textured with the transverse cemb. Further study of wearing
effects with respect to time for this texture type will be made.

Table 2 - Bituminous Concrete Pavements (MDOT Specification 4.12) Con-
structed in 1975, 1976, and 1977

1975 Construction

Nine bituminous concrete projects (46.840 lane miles) of pavement
were tested during 1977, after a two-year service period. Friction levels
on the 24 lanes tested ranged from 0.22 to 0.54 and produced a weighted
average of 0.47. The lowest values, averaging 0.26 and 0.28, were on the
EBOL and WBOL, respectively, of Project 44042-07693 located east of
Lapeer on M 21.

1976 Construction

One-year tests were conducted on 59 projects during this test year.
The 1977 values ranged from 0.25 to 0.78 and had a weighted average of
0.52. Wsf values on the low end of this range occurred in the SBOL of
Project 4101209281 located on M 44 connector in Grand Rapids. A bitu-
minous concrete friction level of 0.78 was encountered on the NBIL of US
131, north of the Osceola-Wexford County line (Project 67015-06920).

1977 Construction

During 1977, initial service year tests were conducted on 333. 696 lane
miles of bituminous concrete pavement. The range in Wsf values for 113
lanes (26 projects) was 0.22 to 0.65; the weighted average coetficient was
0.50. Only one test value was lower than 0.30. It was a 0.22 Wsf value
and was encountered on the southbound lane of M 37, north of the north M 46
junction in Muskegon County (Project 61131-11077). The highest of nine
coefficients equaling or exceeding 0.60 was the 0.65 value determined on
the northbound lane of M 81 north of the JTonia-Montcalm County line. This
area., although on Control Section 59031, was constructed as Project 34011~
09277.

Table 3 - Bituminous Aggregate Pavements (MDOT Specification4.11) Con-
structed in 1975, 1976, and 1977

1975 Construction

Pavement [riction tests conducted after a two-year service period on
four projects (eight lanes) of bituminous aggregate pavement yielded fric~
tion levels ranging from 0.33 to 0.65 and havinga weighted average of 0.50.
Lowest values of the 41.080 lane miles tested occurred on Project 15051~
07650 where both eastbound and westbound lanes averaged 0.34. This pro
ject is located on M 32 southeast of East Jordan.




1976 Construction

One-year Wsf values obtained on 45 bituminous aggregate projects
(669.336 lane miles) ranged from 0.33 to 0. 70 and had a weighted average
of 0.56. Highest Wsf value of the 121 lanes tested was on the northbound
lane of Project 21032-07656 which had a coefficient of 0.70. This project
is located on M 35 south of the Delta-Marquette County line.

1977 Construction

Fourteen projects (263.120 lane miles) of bituminous aggregate were
tested in1977 duringthe initial year of service. The lowestpavement fric-
tion value of the 36 lanestested occurredon the Control Section 08052 por-
tion of Project 08051-11006, located on M 66 north of Casgrove Rdin Nash-
ville. This section yielded Wsf values as low as 0.22 although the entire
project's average friction level was 0.32. In contrast, a friction level of
0.70 was determined on the eastbound lane of M 26 southwest of Eagle Har-
bor (Project 42021-11055). Wsf values on the entire 263.120 lane miles
tested during 1977 ranged from 0.22 to 0.70and produced aweighted aver-
age of 0.51.

Table 4 - Miscellaneous Bituminous Surfaces Constructed in 1976

1976 Construction

The only surfacing in this category was the single seal Project 57041-
10899 located on M 42, east and west of the Wexford-Missaukee County
line. Wsf values on the 20.500 lane miles after a one-year service period
ranged from 0.24 to 0.58 and had a weighted average of 0.41.
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TABLE 2

BITUMINOUS CONCRETE PAVEMENTS (4.12)
CONSTRUCTED IN 1975, 1976 AND 1977

A to 8 Direciion Coeflicient of Wet
ggregate Sources . it
Project No. Location Paving Contractor & and Yliding Friction
Coarse ! Fine Lane Tow % High I Avg
Mb 110L3-0T840A I 94 DL (Main 5%} from 496 It east of River John G. Yerington Co. Pit 75-5 Plt 11-75 EECL 0.35 0. 386 0. 36
8t east to Paw Paw St, omilting from - ERIT. 0.26 .39 037
16tk St lo Colfax Ave WBOL 0.31 0. 35 0. 32
WDIL 0,33 0. 36 0.34
Mhb 22011-09192A M 95 from Woodward Ave, in Iron Moun- Payne and Dolan of Wisconsin, Pit 22-69 Pit 22-62 NP 0.4z 0.47 0.45
tain, nerth o "D St Tne. 5B 0,42 0. 46 0,44
Mhb 44042-97G93A M 21 from 232 I east of Washinglon St Williams Bros. Asphalt Pit 53-4 Pit 63-4 EDCL 0.2 Q.28 0.26
east 1o 50 [1 east of Flint River Paving Co. EBIL 0.8 0.41 .38
WROL 027 0,29 0,28
WnIL $.39 o, 38 U 37
Mb 46041-07684A M 34 from Hazen Creek east to 260 (I west Cunningham -Gooding Pit 81-84 Pit 46-28 ED .52 0.5 0.51
) of Madison 5¢ WE 0.48 0.52 0.50
; Mh 46072-07695A M 52 from north of Valley Rd north to Cunningha m-Goading Fit 47-3 Pit 46-28 N 0.486 0. 51 0. 49
— M 58 5B 0.43 44 0.40
Mb 46081 -07630A M 60 [rom east of Nerlley Rd east to M 52 Cunningha m-Gooding Pit 47-3 Pit 48-28 EB 0.61 0.53 0,52
Wa 0.49 0. 53 0.51
Mb 73032-07718A M 47 from 1,225 it north of AT 46 north to Spartan Asphalf Paving Co. Pit 71-47 Pit 79-7 NO .43 0.46 0.45
580 ft north of State Rd 3B 0,43 0.43 0,43
Mb 77022-07540A M 2@ from Goodells Rd east to Bekles Rd Molesworth Contracting Co. Pil 63-4 it 74-51 ED 0.43 .49 O 48
wB 0.52 .54 0.53
T Y80LG-0BTT5A M 125 from 205 £ south of 8lh 81 north to Cunningha m-Gooding E.C. Tevy L.C. Levy NBOL 0.43 0.4% 0,46
90 ft north of Elm 5t {Conlzrel Section {Dix Yard) Dix Yard} NBIL 0.41 0. 46 0.43
68071} SROL 0,40 0,41 0, 41
& SBIL 0.47 0.48 0,18
[ Mb 03072-09308A M 40 from I 196 rorthwest to US 31 Michigan Colprovia Co. it 11-22 Pit 41-16 ER .26 0.41 0,39
WD .42 0.46 0.44
Mb ¢3112-08320A Morthbourd US 131 from 0.81 mile south Reith-Riley Construction Co. Pit 39-1 Pit 39-1 NBOL 0,53 .64 0.53
of 120th Ave north to 620 it north of NRi. 0.81 .64 0,62
of 124th Ave
Mb 06072-03202A US 23 from 1,750 {t east of wost limits of Central Paving Ce. Pit 7i-1a Pit 71-15 NB a.54 0.55 0.5
Cmer east 1o M G5 8B 0.57 0.59 0,58
™ O7012-08888A US 41 fvom &, 704 [t west of west limits of Mathy Construction Co. Pit 52-3% it 52-9 hii 0,54 0.54 O b
L'Anse cast 8B 6.65  0.6G5 0.66
BRTL 0. 59 0.61 0. 80
Mby 89633-~002034 M 13 {rom scuth limits of Pinconning Conlral Paving Co. Pits 7i-15 Pits 65-7 NECL .54  0.57 0. 66
{parl) rorth to Bay-Arenac County linc und 72-5 and 72-6 NDIL 0.65  0.G67 0. G
SBOL 0,55 ¢. 58 0. 58
SDIL 0.88 Q.67 0. 68
Mbr 08033-09293A M 13 from Bay-Avenac County linc north Central Paving Co. Pits 71-15 Pits 65-7 NBOL .53 0,55 0. 54
{part) to 650 i notih of South Rranch of Pinc and 72-5 and 72-5 KBIL 0. 64 0,87 0. 66
River (Control Sectien 080713 SBOL ¢.62 .54 0,53
SRIT. 0. 57 0,62 .59
1s 11015-00510A westhound T &4 [rom Pautz Rd west Jehn G. Yeringlon Co. .8, Sleel Pit 11-30 WDOL 6. 68 0.63 LO%:1H
{Gaxy, Ind.) WECL 0. 59 0.61 0. 80
w WBIL 0,65 6. 58 0. 46
= !
ay U 11051-05402A US 51-US 33 from 0. 2 mile north of US 12~ Reith-Riley Construction Co, Blaterial Pit 1447 KBOL 0,44 G447 0.47
- {parl} M 60 norih to 145 It south of Tort 5t Service NBiL 0,51  0.52 0.51
{Thomton, SBOL [ g, 52 0.49
[E.} SRHIL (LA} 0,33 B8.52
Mhr 13061 -09317A M 37 (Michigan Ave} from 400 [t west of xlehe Construction Ce. Fit 30-1 130 13-59 EDOL 0,53 0. 54 0.54
iparl) Battle Creek west city limila east to EDIL .51 0. 85 .62
Angrll St WH 6.57  0.57  0.57
Mbr 183061-08317A  Eastbound M 37 (Jackson St) from Angell Globe Construction Co, il 38-1 Pit 13-58 EBCL 041 0.47 0. 44
{paxt) St east to the Penn Central RR EBCL 0,45 0.49 0,18
EBIL 0. 6% LA HH 0. 59
Mbr 14031-06119A M 62 from AMichigon-Indians Stale Line Joln G. Yerington Co. Material Pit 14-36 wB? 0.3 G.32 0.42
north to US 12 Service s0? 0,33 6,48 0,40
(Thornton,
i
Mbr 20032-08808A 175 BL (rom M 72-M 93 rorth Lo 560 [t Take Construction Co. Pit 45-18 pit 725 NBOL .45  0.49 PRt
north of North Down River Rd NRIL. 0.48 0.52 0. 56
SpOL 0,48 0. 53 0. 51
SBIL 0,27 0. 52 0,49
M 22021-1G342A US 2 rom Michipn-Wisconsin Stute Line Payne and Dolan of Wisconsin, Dit 22-89 Pit 22-69 EB 0,54 .61 0. 38
{part) eact o M 05 inc. wD 0.57 0,59 0.58

!See also Table 1.

2 Bituminous conerete with increased stone content,
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{976 conT.

TABLE 2 (Cont.)
BITUMINOUS CONCRETE PAVEMENTS (4.12)
CONSTRUCTED IN 1975, 1976 AND 1977

Coeflicient of Wet

Direction
" TR
Project No. Tocation Prving Contractor Aggregate Souree. and Stiding Triction
Course i vine Laue Tow i 1igh | Avg
M 22021-10842A DS 2-M 95-US 141 from west junetion, Payne and Dolan of Wisconsin, Fit 22-G9 Pit 22-69 CDOL .59 0. GO 0. 80
{paxt) M 95 east o east city Hmits of Tvon Ine. EBIL .56 6.59 0,58
Mountali WEOL 6.47  6.48 0,47
WBIL 0.81 .84 .62
Rs 23082-10122A M 99 from 1,625 It north of Holl R north Williamg Dros. Asphalt Pil 34-45 Pit 34-15 NBOT, 0.61 0,84 0.62
to Waverly Rd Paving Ca. NBIT. 0. 65 0,668 08.685
8BOL 0. 62 0. 65 6,64
BBIL 0. 66 0. 87 0.67
Mth 26051-054574 BT 54 DB from MO [t scuth of b 54 (Dort Sparlan Asphalt Paving Co. il 75-8 Pit 63-28 NDOL G046 0.46 a,46
Hwy} north to Hemphlll Rd NLIL G.43 .45 0,44
SBOL 943 6.45 0,44
SBI. .46 0,47 ©.47
Mb 25101-076644 AL 67 Irom 200 ft west of Peterson Rd east Saginaw Asphelt Paving Co. Pit 71-15 Dit G3-54 EB 0,37  0.42 0.39
fpart} ic Center 51 In Clio wh 0.39 0.45 0.42
Mb 25101-07884A M 57 from Center St esst to 376 It east of Hapinaw Asphalt Paving Co. Pit 71-15 Bit 63-54 EBOL 0.0 0,40 0. 38
{part) esst Limits of Clio EDBIL 6.41 0.46 0,43
WBOL .41 0.8 .44
WLLL 0,40 Q.15 ¢.043
Mb 28016-09289A Us 27 BR (rom Lincoln Rdnerth to C&O The Hicks Co. Pit 37-7 Fit 37-7 juij .49 6.52 0,51
{part) RR in 85t. Louis 50 0,48 0,49 0,48
b 20018-692884 1 46 from Bain St east to Hubbard St in “The Iiicks Co. Pit 37-7 Prit 37-7 EBOL 0,42 0. 47 045
(part} st, Louis (Control Section 29042} EDRIL 0.47 .51 0.49
WEOL .42 0,48 0. 46
WBIL 0.45 O.d47 0.48
Mb 30041-09328A ™ 89 from 390 {i south of soulh limits of Lichardson Asphalt Paving Co. it 83-84 Pit 46-30 NBOL 0.BL 0,52 6.52
{paTt) Hilladale north to Droad St NDIE, 0.48  0.55 .52
5RO .46 .48 0. 47
8BIL Q.43 0.51 47
Mb 30041-GO32EA M 99 from Uroad St north Lo Spring 8t in nichard3on Asphalt Paving Co. Dil 81-84 Pit 46-30 NBOL 0,37 0,40 [19:1:%
{part} Hillsdale {Control Section 30032) NBI. 6.39 0.41 0.40
SBOL 0.356 0,40 @38
5BIL 0.43 4,43 0. 44
BIb 330G32-107194 I 98 DL from M. liope north lo GTW RR Sparlan Asphalt Paving Ca. Pit §3-97 Pit 47-43 NROL 0.40 0,45 0,42
wrade separation KBIL 0.45 0.49 647
SBOL 0,36 0.43 0.40
EBIL 0.46 .47 .48
Mb 33081-0D332A M 43 @aginaw §t) from 78 h east of Stan- Reith-Riley Construction Co. Pt 41-38 Pt 15-32 EBOL 0‘4.0 0. 43 0.42
ley St east to 170 [t west of Logan 8t LH#1 .46 0.47 0,46
ER#2 0,41 0.45 0,43
EDIL 43 0.4 0,48
b 33062-083330A ™ 143 (Michipan Ave) [vom Cedar 51 east Willinms Bros. Aasphalt 1%t 3d4—4s Pit d4-d5 EBOL 0. 38 0,40 0.38
to 130 fL east of Kensingion Rd Paving Co. FBIL 0.37 0. 43 0. 10
WBOT. 0. 3% 0.45 .49
WHEL .42 .47 . U.45
Mb 3!;‘023-](]843.‘\3 M 68 Superior Ave) from US 2-US 141 in Mathy Construction Co. Pits 22-7, 1%t 32-69 EBOT. 06.47 0. 22 G. 50
{party {rystal Falls east 22-5¢ and EDIL. 0.57 . 5% 0.67
22-68 WBOL .48 L+ hZ 48
WDIL 0,54 0. 42 0. 59
I 38103-0147GA Westhourt 1 94 from {he Washtenaw-Jack- Macemb Contraciing Corp. PiL 81-84 it 81-84 WBOL 0,45 0.49 0,47
{part} son County T.inc wesi te Michigan Ave WBiL 0,51 .55 0.a83
1 88163-01476A Westbound { $4 frem Liberiyv Rd west to the Macomb Contracting Corp. Pit 81-84 Pit 81-84 WROL .41 L 37 0.44
{part) Washtenaw-Jackseon County Line (Control WRIL 0. 46 0.57 0. 562
Section BriOd)
Mb 39102-110R2A M 89 from 0,38 mile west of 42nd St east Leith- Kiley Construetion Co. Pit 35-21 it 18-431 EB 0.52 0.53 . 52
{part} te Kelamazoo-Calhoun County Line wn 0.54 0.59 057
Wb 33182-11652A 1 8BS from Kalamazoo-Calhoun County Reith-Riley Consiruction Co. it 89-21 Pt 1343 ER 0.5%
{part} 1ine enst to west limits of Battle Creek wB 0.55
{Control Scction 13061) 1T 0.6d
Wb 41012-09281A M 44 connector from Ainvay St northeast Woodiand Paving Co. Dil 41-118 pit 41-70 NBOL .42 .43 0.43
{part) to B 44 KBIL 0.52 0,53 0.358
SBCL 0,25 0,31 0.30
SBIL .58 0. 55 0.53
Mb41612-0528LA M 44 from M 44 conneclor noxth to 7 Alile Waodland Paving Co, Pit 41-118 it 41-70 WROT, .41 0. 38
{part} Rd (Control Scetion 41013) NBIL 0.48 &4l
SROL. .41 0, 36
SLIL [ 3 0. 48

3gee also Table 3.
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1976 conT.

TABLE 2 (Cont.)
BITUMINOUS CONCRETE PAVEMENTS (4.12)
CONSTRUCTED IN 1975, 1976 AND 1877

A 4 Direction Coeflicient of Wet
pgeregete Sources slidiny Frieti
Project No. Toocation Paving Contrastor end Sliding Friction
Course i Fine Lane Low ] Bigh i AV
Mb 41063108024 M 11 from Bretion St east to M 37 Michigan Colprovia Co. PiL TD-51 Pit 41-18 EROL 6.3  0.41 0.40
EBIL 0.40 0,43 .41
WDoL 0.39 Q.40 0,39
WDIL 4.3 0.42 G.41
Mbr 46082-07637A% M 50 from west limits of Tecumsch east Cunninghem-Gooding Pit 81-57 Pit 83-84 ER 6.28 0.3 0.31
(part) o four-lane pavement WB .35 0.39% 0. 37
Mbr 46082-0TRSTA M 66 from Wyandotte St west to two-lane Cunningham - Gooding Pit 81-57 Pit 81-84 ERBOL, 0.3 6.41 0.40
{part} pavement in Tecumseh EDIL 0. 39 0,43 0. 41
WECL 2. 30 &, 36 6. 33
WBIL 0.38 0.41 0.39
wibT 52041-104854 US 41-M 28 from 500 i east of M 95 east Paime and Dolan ol Wisconsin, Pit 52-38 »il 52-08 EB 0,49 [ ] 0. 55
to M 95 east to North Lake Id mc, WB 0.567 .61 0.59
Mbr 54611-GT700A Us 151 from 850 i south of 14 Mile Rd TReith-Riley Constraction Co. Pit 54-21 Pit 54-21 NDOL ¢, 49 0.583 0.5
nerth to M 20 NDIL 0,48 0.53 G.52
SBOL 0.47 0,48 0.48
SBIL 0,53 0. 54 0. 33
b 56021 -09208A M 20 from 100 ft west of Castor Rd east The Blcks Co. Pit 37-26 it 37-26 FR 0,52 0.55
to 200 ft wost of 7 Mile Rd wB 0.51 0.53
Mb 58042-110744 M 50 from 513 M east of U5 24 east to 73 Cunningham-Gooding E.C. Tevy E.C. Levy EB 0,45 0.48 0. 44
ft west of US 25 (Dearborn (Dearborn wo 0,43 0.48 .46
Yard) Yard)
Mb 58051-09328A US 24 from Michigan-Chio State Tine Thompson-MecCully Co. Pit 47-3 Fit 47-3 NB Q.56 L33 8,58
north 6.876 miles 5B 4.55 0.KZ 0.59
HHS 58032-049544 US 23 [rem 1,100 1 south of 7th 5t north Canningham-Gooding E.C. Levy  E.C. Levy NBOL. 0,48 0.32 0,81
to 500 [t rorth of &1 60 {Dearhomn (Dearborn NBIL 052 .37 0. 54
Yard) Yard} SBOL 0. 352 0,54 0. 53
BBIL 0.52 .57 0,34
[ 58151-084134 ' Northbound I 75 from 1.4 miles north of Curnningham-Gooading Pit 58-3 Pit 81-78 NDBOL 0.46  0.48 0.48
{part) Michigan-Ohio State Line north lo 0.5 XDCL 0.49 054 0,52
mile south of Bay Creek d WBII. 0.53 o=t D.B1
Mbr 59045-00286A M 46 from Neif 5t in Edmoxe east to The Hicks Co. Pit 37-28 Pit 37-23 CD 0,18 0.353 0. 81
Vestaburg Rd WB G54 0.55 &, 54
NMbr 62011-09273A B B2 from 588 {t west of Connie 5t east to Woedlankdt Paving Co. P a1-27 Ph 41-50 EBOL 8.35 0,40 0,87
Miechanic 51 in Fremont EBIL 0.4 0.35 033
WDOL 6. 31 .36 0, 34
WRIL Q.37 .38 0. 38
MM G2021-10084A M 82 from 300 B north of M 120 north to Tteith-Riley Construction Co. Pil 41-G9 Pit (:4-20 NB 0,38 0. 5%
Garfleld Rd SB 0.5¢ 0.57
Mbr 62031-07710A AT 37 Lrom the Muskegon-Newaygo County Neith-Rilev Conslruction Co. Mt 41-38 Pit $1-321 NB G.47 0.4% 0,48
Line north to norlh imits of Grant SB 6,43 0.48 ¢.46
Mth 83021095174 1 86 DL from 330 Il west of Halstead Rel Tetroil Conerete Products Co. Pit 53-1 PiL $3-7 EROT. 6.3l 0,49
cast to Drake DRd EBIL 0,13 0,43
WNROoL G047 0.4
WBIL &4 0.4
Mih 63021-0U518A I 96 BL from: Drake Rd southeast to [ 86 Detroit Conerete Produgts Co. Sl HE Pit G3-7 EBOL 0.36 0,00 6. 38
] EBIL 4 .45 0.44
WROL 0.46 [
WBIL 0.46 0,40
U 63041-049134 " M 59 (rom 300 |t west of Cass Lake Ret Dit Con Corp. Pit G-1 Pit 634 EDOL 042 144 0,45
{part) east to Elixabeth Lake Wd EDIL g4t G4 0,43
WDOL .48 6.1y b.x
WRIL 0,40 Q.14 [HAE B
AfbT 63051-002124  Southbound 3t 1 fram Qakland Ave In Ajax Puving [ncestries it 53 Pit 534 0.2
{part} Pirminghan southeast to Webster Rd in 6,49
Roval tak 0,53
[ 31
by B3051-00212%  Southhoutd A T rom Iiorrison Stin Ajax Paving Industries Bit 63-4 pit ni—+ SDOL 0,49
{part) Preasont Ridge southesst to Oakridge R - ] 6.9
.31
0.19
USs 10 from 510 L southesast of Mavhee Rd Ann Arbor Construction Co, Pit Ki-fb JULRHE N NBOT Hoas .42 g.41
fparti northwest to 1,460 ft northwest of 3 13 NBILL 0,46 0.4n 047
=UGL 6.0 .40 DAL
RUEL 645 .48 047
S 63053 713 from VS 10 nerth 20500 it Contyol Ann Arbor Construction Co. Pt gi-ah xB bouy 042 6. 40
{Dart) Heetion G071 I A 043 0. 41

4 Crusher dust added.
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TABLE 2 (Cont.)
BITUMINOUS CONCRETE PAVEMENTS (4.12)
CONSTRUCTED IN 1975, 1976 AND 1977

-14 -

A Lo 8 Direclion Coelficicnt of Wet
T Jourees P .
Project No. Loeation Paving Contrastor HRTEERLe and Sliding I'ricticn
Coarsc ne Lane L I High I Ave
RF GTOID-UGE20A Northbound 3 131 from 621 ft porth ol CGlohe Construaction (lo, Dit 45-19 Pit G7-2 NDOL 0.57 0,54 &, 60
Lather Rd worth te 2,087 {t north of the NDLL o602 0.78 0.70
Oseeols-Wesford Cownty Line
Mh 70012-11085A LS 31 DR from Tih S south to Oth 5t themee West Shore Construetion Co. PiL 70-36 Pit 70-36 NBOL 0.45 0.48 (%1
cast to Columbia Ave in Holland NECI. 6.3  0.45 .42
NDIL .48 .53 0.51
Al 72013-30847A 8 27 [row Wolf Crock Rud north to Suow The tiicks Co. Dit 72-5 Pit 72-5 NDBOL 0.59 0.82 6.60
Dowl Ret NBML .67 0. 88 . 68
SBOL 6,87 0. G0 0. 58
SBIL G 0.78 0,67
Wb TRORL-UTFITA 21 33 from U5 27 cast to Houghton Lake Contral Paving Co. Pit 72-5 Pit 72-5 EBOT. 0. 47 0.561 0.459
{parly Village LEDIL 0,57 0.61 0.58
WDOT. 6,53 .55 0,64
WRIT. 0. 81 .64 0. 62
AL T2031-07T17A A 57 from Tioughlon Lake Villape eost to Central Paving Co. Pit 72-5 Pit 72-5H EDOL 0. 47 0. 48 0.48
grarty to enst junction of M 18 (Contrel Sec— LEDIL 0.51 0. 54 0,52
tion 72622} WBOT. 0.48 0,52 0,50
WHIL 0.48 0,04 0.562
A TIORL-0828GA M 32 from 200 £ south of Mickle 5t north Raginaw Asphalt Paving Co. it T1-15 Pit 63-54¢ NB 0.4  0.49 G465
Lo Weolt Creek Rd 8n G.42 0odR 0.45
Xb 73063083014 % 44 Irem Gonesce St east to Cumberland Saginaw Asphalt Paving Co. Pit 7147 Pit §3-29 LEBOL 40 0.45 .42
5t FRCL. ¢.42 6.45 0,43
ERIl. 0.5 0. 62 0,51
WBOL 0. 38 .37 . 36
WBIL 0. 36 0,42 0. 49
Afby 73081-110843 Al 41 From Woll Rd cast to 250 B cast of Saginaw Asphall Paving Co. Pl 75-5 Bit 83-20 ED 0,53 0,54 .54
Indiantown Rel Wi 0.33 0,58 0.55
Nb TH06G2-09300A A 46 rom Delaware 8t east Lo Stoutenberg Frank Sirausberg and Son Ca. Pit 63-4 Pit 14-50 L1 0.42 0,45 0.43
Rd in Sandusky wh u.4B 0,53 0.61
Ah TE022-110098A €% 12 from 1,573 tk cast of Vinewood St Johin G. Yeringlon Co, Pil §2-44 it 12-44 ED 0.4 0.48 .48
parl) cust to west of Halfway Rd W 0,52 0.55 $.53
‘z AED TEE22- 13098 U8R 12 {Tom Penn Central RR. 4 mibles Jolwm G. Yeringlon Co. Pit 12-44 DPlt 12-44 EB 0. 46 0.50 0,50
o {port} west of Sturgis, east to 2,112 N west of WP 0.39 0.54 0,48
o AL G
E Alb #i0I1-0032TA US 12 from [.onawee-washiennw Countv Thempson-MMeluliy Co. Pit 6G4-87 Pit B1-0 EB 0,53 0.58 0.
o)) Line northesst to MeCollum Tul wh 0.49  0.55 0.52
1 REg62-03 12 194 from {8 23 east Lo Eo4H B esst of ‘Thompson - deCully Co. it Ga-g7 Pit 81-01 EBOT. 0. 55 0.33
) west junetlon of T8 12 EBCT. [ 0.53
EBIL . 58 0. 587
WHOoL 6. 54 . 556 8.55
WICL 06.52 0.53 .53
winiL 0,08 0,59 .58
Abr S1072-108K3A 1 4 BT Mashleasy St [rom Stadium Dr Cunninpham -Gooding Pit 8i-8d it 101 EBOL ¢.37 0.40 0.39
vasl o US 238 CBIL 0,39 0.42 R
wWDOL 0. 33 0.586 0. 88
WEIL 0. 87 0. 42 0.39
U 2053 -0R450A U 24 fvom I 96 BL narth to M 102 Dit Cen Corp. Vi 47-1 Pit 37-3 XBOL 0.48 0.51 0,44
NR=d ¢4z 0,49 0.46
XBs2 (U 1] 0,51 b.48
NBIT. 0. 58 121 0.G64
SROTL 0.43 0,42 0.43
SD#3 0.47 0.49 0.48
SPpéz 0.48 0,51 0.49
SBIL 0. 16 0.48 0.47
by B2071-0773A 312 from @ 73 cost 10 A § fWoodward Avey it Con Corph it G-l Pi 63-07 EROL 0., 34 0. 38 037
ERIL .30 0.43 .40
wnoL 6,28 0,34 0.2
WHIL 040 0.4% " 0.40
Mhr s210E-1T107A AL 1 from 186 1 west of MeClumpha Re {ovke Contvacting Co. pit 473 Dit $3-90 ED IR 636 [LBS K3
cast 1o 720 [t cast of Comon Center Rd wn 0,42 v, 16 Gkl
Alb 52151 -0k 311 From south to gorth Hmits of Highlmd Asphalt Produets Co. E.C Levy E,C. Lewy NROT. 0,56 0,36 0. 36
vk (Dix Yurdy {Dix Yardy NBIT 0. 39 0,41 Q.48
ABOT. (L1 o, 3¢ 0.47
SBIL 0.48 .13 0.42
RF 001 -00107A Northbotnd US 31 relocation from Refth-Riles Construction Co, Pit 45-18 Pit 47-42 NDBOL .61 Ou7 G iiti
Osecela-Wexford County Line sorth e NBIT. 0,78 [8re 1 0.73
existing norvthbouned €5 1331
Wb E30A2-09258A Us B3 from o8 4L sowh of Toon Rd noith Gilohoe Conslruction Co. Mt 43-18 Pl 7 -02 il 0.51
10 south junction with 37 42 sh 0,52 noar




TABILE 2 (Cont.)
BITUMINOUS CONCRETE PAVEMENTS (4.12)
CONSTRUCTED IN 1975, 1976 AND 1977

1977

16 & Direction Coelficlent of Wet
Project No. Tacation Paving Contracior Aggregale Souroes and stiding Frictlon
Cegrac | Fine Lang Law ‘ Righ l Avg

Wbr 03023-11158A M 89 from 1,000 ft southeast of Allegan Grand Rapids Asphalt Pit 41-50 Pit T0-50 LD .39 0.48 0. 42

southeast to 466 il west ol Otsego wB 0,36 0.47 0,42

Mb 04031-092684 US 28 from 530 £t south of Pohl Nd north Alpena Paving Co. Pit 71-15 Pit 4-31 NEB 0.43 0. 46 0.45

to the south limits of Alpena 5B 6,31 . 40 0.36

Mb 06071-11004A US 22 from M 13 norlh to 0.1 mile south Central Paving Co. Pit 7T1-15 Pit 72-3 NDOL® 0.41 0,45 0.43

{parl} of Btandish NBiL ® 0.4 0.48 0, 47

SBOL* 0.4 0,38 6.37

SBIL 3 0.46 0,51 .48

Mb 04071-11004A TS 23 {rom €, 1 mile south of Standish Central Paving Co. Pit 6-23 Pit 72-3 NROL® G.46 0.53 0. 48

{part} worth to Middle Branch of the IMine NBIL* 0.48 0.49 9,48

River SBOL & 0,33 0.38 0.36

SBIL & 0.43 0.49 9,46

Ms GIU3R-DEB0DA M 13 from 494 Il south of Fisher Rd north Saginaw Asphalt Paving Ce. Pit T1-15 Pits 63-29 NOCL 0,42 0.48 0,45

to 300 {L south of Noxth Union Ht and 63-54 NBIL 0,42 0. 47 0. 44

SLOL 0,43 .45 0,44

SBIL ¢.41 0,48 0.43

Ms 13061-04841A M 8% (Michigan Ave) from Cedar Ave eagt Globe Conatruetion Co. Pit 13-59 it 13-59 WIROL 0,36 0. 37 0. 37
to Emerald Ave In Batile Creek

NF 20016-11021A U8 27 from 1.5 miles norih of iligging Central Paving Co. Pit 72-5 Pit 72-5 NBOL 0.53 0.55 0.5

Take Hd north te 1 75 NDIL 0. 60 9.62 .61

SBOL 0.05 .58 0. 56

SDIL 0.59 0. 84 0.61

Mbr 23042-0T65TA ™ 43 from 0.96 mile east of M 100 east Reith-Riley Construction Co. Ik 41-38 Pits 18-33 EBOL 0.43 0.48 0. 46

{0196 and 47-43 EBIL 0.48 0.51 0. 49

WBOT. 0,46 0,48 0. 47

WDIL 0.47 .48 0. 47

AT 23092-10728A M 93 from north limits of Eaton Rapids Spartan Aspbalt Paving Co. Pit 63-97 Plt 33-7 NBOL 0.51 0. 55 6,62

north to i, 000 1 north of Peirieville Rd NBIL 0.55 .58 0. 57

SBOT. .51 .55 08.53

SBIL [ 0. 60 Q.57

Mb 23015-108424 M 13-M 21 from north af I 69 nerth to Sparian Asphalt Paving Co. Pit 83-4 rit 63-29 KB 0,37 0.40 0.3¢%

(paxt) Lennon 5B 3,40 0.42 0,41

b 25011-10845A M 13-M 21 {rom Lennon north to M 56 Spartan Asphalt Paving Co. Pit B3-4 Pit G3-29 ND .M 0.40 0,36

{parl} . A ] 0,97 0,42 0,41

b 26011-11032A M 18 from Midland-Gladwin County Line The ilicks Co, Pit 71-15 il 37-38 NR 0.48  0.54 0,52

nerih to Durge Rd SB 0,45 .33 0.40

™ 27021-12167A US 2 Intermittently from the Inlersiale Mathy Construciion Co. Pit 27-12 Pit 27-12 EBCL 0.59  0.60 0.59

hridges over Montreal River {B01 and EBIT, 0,590 0.54 0.61

BO7 of 27021) oast {o Bddy 8L in Wake- WEOL 0.55 .55 .55

fleld WDBIL 0.58 0. 66 0. 59

Mb 34011 -02277TA M 91 Irom norih of Ellis Rd north to loniz~ Reith~Riley Construction Co. Pit 41-38 Dit 41-27 NDB 0.47 0. 67 Q.52

{part} Monlealm County Tine 5B 0.48 .53 6.51

Mb 34011-08277A M 21 from lonia-Montcalm County Line Reilli-Riley Construction Co. Pit 41-38 Pit 41-27 NI 0.60 0.66 ¢. 63

(paxt} north (Cohtrol Section 5B02L) 11 0.48 0.51 .49

Ms 380B3-03587A I 84 DL from 494 & wost of Ganson St east Richardson Asphall Paving Co. Pit 47-3 Pit 30-35 FROL 6,45  0.48 a.46

ta 487 It east of US 127 EBIL ¢, 595 0.55 0,55

wWhGaL .51 (4] 0. 52

WEIL ¢.561 6.51 .51

Ms 39041-U9603A I 94 BI, {Michigan Ave} from Stadium Dr Globe Caonstruction Co. il 3-44 Pit 3-44 EBOL 0,37 .41 0. 39

{part) noertheast to west junction with M 43 ERCIL. 0,39 0,472 0. 41

EBIL 0,43 a8 0.45

WDOL 0,40 G042 0.43

wncL 0,40 0,42 ¢, 1

WBIL 6,47 0,48 Q.48

Mg 39041-G9602A Easthound [ 94 DL from west junction with Globe Construction Co. Pit 3-4d Pit 3-44 EBOT. 0,45 18 0.47

(part) M 43 east to Chureh St ED=4 0.49 6,31 0.30

EB=3 0,45 0.8 B.47

EBs2 0.46 .48 0. 47

EBIL 0.31 .57 53

by 41033-07689A M 3% from 4 Alile Rd norlh 1o divided Woodiand Paving Co. Pit 41-118 Pit 41-27 NEOL 0.48

roadway south of Alpine Chureh Rd NBIL .52

SOt 0,44

5Bl 0,48

b 43022~-11058A U8 10 from M 37 easl to 1,000 it sast of Tieith-Niley Construction Co. DPit 54-22 1ML 54 -42 ED Q.87 .10 0030

Lincoln Park Rd WR 48 0,32 0.50

5 Type € mix.
4 Type CM mix.
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1977 conT.

TABLE 2 (Cont.)
BITUMINOUS CONCRETE PAVEMENTS (4.12)
CONSTRUCTED IN 1975, 1976 AND 1877

Coefficlent of Wel

. Dirzetion - o
Project No. Location Paving Coatractor Asgregate Soues and Sliding ¥riction

Coarse I Fine Jane Low i High ‘ Avg

Mbr 52041-10858A U5 41-M 28 from 560 (L east of At 956 west Payne and Dolaw of Wiseonsin, Pit 52-1 Pit 52-1 EB 0. 49 0.57 0. 53

to Barepga-Marquetle Counly Line Ina. WR .47 0,53 0. 50

Ms 58052-071404A US 24 (Telegraph Rd} from rorlh Clusier Cunningham-Gooding it B1-84 it 81-28 NBOL 0,42 0,48 0,45

Rd worth to north of Lorain St and E.C. NBIL 0,46 0,49 0,48

Levy SBOL 9.42 0,46 0,44

Mearhorn SBIT. 0.42  0.47 0.45
yard)

Mbr 61131-110%74 M 37 from north Junction with M 46 north Reith-Riley Construction Co. Pits 41-38  Pits 41-121 NB 0. 36 0.51 0.46

(parl) 41-118 and  aml 62-33 sD 0.22 0,41 0.28
H1-22

Mbr 61181-11077A ™ 37 from Casroviz west to M 46 (Coentrol Reilh-Riley Construction Co. Pits 41-38  DPils 41-121 NI 6.53 0,455 B.5d

{part; Bection 61024) 41-118 and and §2-33 8B 0. 46 .48 06,47
54-22

Mbr 61131-11077A W 27 from south junciion with M 82 south Reith-Riley Construction Co. Pits 41-38  Pits 4i-121 WA ¢, 41 0.45 0.43

(part} 2.0 miles {Conirel Seetion 62031) 41-118 and and 62-33 SB 0,42 0,43 0,43
54-22

Mis 63041-10087A M 59 from US 10 casl 1o Wide Track Dy, Ajax Paving Industries Pit 63-4 Pit 63-4 EBOL 0.37 0,42 0.40

cmitting 200 ft from Franklia Blvd to EBIL 0.3¢ 6,37 0.34

GTW RR WBROL 0,32 0. 6t .48

WBCL 0.42 0,48 0,44

WhBiL 0.41 T, 49 .45

ML T6061-110954 M 21 from 220 [t sast of Smith Rd west to Spart‘an Asphalt "aving Co. Pit 63-4 Pit 63-29 EDR 0.46 0,49 0. 47

Shiawassee-Clinton County Line WD .48 0,53 0. 50

Mo 78012-11096A US 1581 from south junction of M 60, scuth- Klett Construction Co, Material Pits 14-18 NBOT, 0.48 0,52 6.51

west of Three Nvers, north to 140 ft Service and 14-51 NDIL 6.51 0. 80 0. 56

north of S8 131 BR, norlh of Three {Thornton, SBOL 0.52 0.55 .53

Rivers I, SBIL 8,55  0.50 .58

Mh 78022-11087A S 12 from 380 [t west of US 131 east to Reith-Riley Construction Co. Plts 3-44 Dif T8-12 EDCL .51 0. ¢, 53

cast limits of White Pigeon and 11-6G3 EBIL 0. 61 0,57 .54

WBOL .53 0. 68 0,56

WDIL ¢.52 (17 . 54

MU 82072-11308A M 3 from I %4 northeast to 8 Mile Rd Ajax Paving Industries E.C. Levy Pit 81-89 NBOL 0,46  0.52 0,50

Dix Yard) NIGL 0,48 .81 049

NDIL 0,47 G5l 0.49

SpoOL 0. 51 @, 53 o, 52

SHCL 0.48 L] 0. 52

SDIL 0.48 0,52 U.44

MU 82121-11306A 194 BS {rom & Mile Rd southeas! to 150 {1 Asphalt Products Co. E.C. Tevy Pit 63~55 EBOT, .45 0,49 0.47

west of Berg 8L Mix Yard) EB#Z 0,45  0.46 0.46

EB#2 6,45 0. 44 0.46

EBIL 6.41 .47 0.44

WBOoL 0.42 .48 0.46

WB#3 0.46 0. 53 0. 48

Whi2 0.47 0. 5L 0.51

WERIL .48 0. 44 47

¥tbr 82121-11307A 198 DS from 160 A west of Colgate St Asphalt Products Co. E.C. Levy Pit 63-55 EDOL 0.46  0.53 3,50

southenst to 8 Mile Rd (Control Section {Dix Yard) ED#3 ¢.52  0.53 0,82

53022y EB#2 0,51 8,53 B.52

LEBIL 0.49 0.52 0, 50

WBOL 6.39 0.57 0,47

WBH#I 6.5L 0.54 0,53

WBHZ 8,45 4.54 .51

WDIL 0.48 @, 57 0.53
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TABLE 5
CONVENTIONAL CONCRETE AND BITUMINOUS PAVEMENT
SUMMARY FOR THE 1977 TEST YEAR

Service Year| Total Total Lane Weighted
Surface Type When Lanes Miles AVf%I‘a].ge
Tested Tested Tested Friction
Level
Concrete Initial 2 0.756 0.63
1 98 309.591 0.66
Bituminous Concrete Initial 113 333.696 0,50
1 234 579.187 0.52
2 24 46.840 0.47
Bituminous Aggregate Initial 36 263.120 0.51
1 121 669.336 0.586
2 8 41. 080 0.50
Single Seal 1 4 20.500 0.41
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SECTION II

FIVE-YEAR PAVEMENT FRICTION TEST RESULTS
FOR CONCRETE AND BITUMINOUS PAVEMENTS
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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 1972

Table 6 contains pavement friction tests for 19 portland cement con-
crete projects consisting of 90 lanes (174.7 lane miles) which were con-
structed in 1972. Initial service year tests were conducted on two of these
projects and resulting Wsf values averaged 0.58. Fifteen of the projects
were first tested in 1973, after a one-year service period; friction levels
on these also averaged 0.58. Two projects were not initially tested until
1974; the average Wsf value was 0.42. All projects were retested at the
five-year service level. Five-yearWsfvalues forthe 88 lanestested rang-
ed from 0.30 to 0.75 and averaged 0.54. Eleven percent of the lane mile-
agetested after five years of service (11 lanes) yielded coefficients averag-
ing lower than 0.40. The lowest five-year friction level encountered was
the 0.30 value on the westbound lane of Project 08034-03128. This project
is located on M 37/M 43, west of Hastings. Contrasting to the low Wsf
values were 11 lanes with coefficients averaging 0.70 orhigher (17 percent
of the total lane mileage tested). Three of these 11 lanes were on the I 75
Project 65041-00945 north of M 30 in Ogemaw County.

Table 7 - Five-Year Review for Bituminous Concrete Pavements (MDOT
Specification 4.12) Constructed in 1972

Table 7 lists pavement friction test results of 53 bituminous concrete
(4.12) projects constructed during 1972. In all 201 lanes (252.456 lane
miles) were tested. Average coefficients of friction were determined dur-
ing the initial service year on three projects and Wsf values averaged 0. 50.
In 1973, after a one-year period, 48 projects were tested; resulting Wsf
values averaged 0.51. One project was not initially tested until 1974, after
two years of service. Friction level on this project averaged ¢.36. Pave-
ment friction tests were conducted again in 1977, after five years of ser-
vice, on all 201 lanes; Wsf values ranged from 0.33 to 0.72 and averaged
0.51. Twenty-eight of the lanes, representing 30 percent of the lane mile-
age, yielded five-year coefficients averaging lower than 0.40. The lowest
(0. 33) was encountered on southbound M 52 between old US 12 and the Penn
Central RR inWashtenaw County (Project 81011-03848). Three lanes, 5.5
percent of the lane mileage, had five-year friction levels equal to or above
the 0.70 mark. Two of the four lanes of Project 72061-00997, located on
1 75 north of the Ogemaw-Roscommon County line, averaged 0.72.

Table 8 ~ Five-Year Review for Bituminous Aggregate Pavements (MDOT
Specification 4.11) Constructed in 1972

Table 8 contains pavement friction test results from 30 bituminous
aggregate projects of which 85 lanes (418.776 lane miles) were tested.
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Eight projects were tested during their initial service year; Wsf values
averaged 0.50. Coefficients on 22 projects tested aftera one-year service
period averaged 0.55. During 1977, all projects were retested. Five-year
Wsf values ranged from 0.28 to 0.73 and averaged 0.57. Nine lanes, re-
presenting 3. 5 percent of the total five-year lane mileage yielded Wsi values
averaging below 0.40. The M 75 portion of Project 05072-03828 located
notrth of the north junction of M 32 on Control Section 15071 possessed the
lowest coefficients; southbound averaged 0.28 and the northbound average
was 0.30. Only three lanes averaged 0.70 or higher. These three lanes
represent 6.8 percent of the tested lane mileage. Both lanes of Project
02021~03939 were in this category as the eastbound averaged 0.73 and the
westbound lanes averaged 0.70. This project is located on M 94 between
US 41 and Chatham in Alger County,

Table 9 - Five-Year Review for Miscellaneous Bituminous Surfaces Con-
-structed in 1972

Test results from three surface treatment projects are shown in Table
9. Two projects (47.0 lane miles) were initially tested in1973 after a one-
year service period; the average Wsf value was 0.49. The remaining pro-
ject was not initially tested until 1974, after a two year service period.
Average Wsf value on this project was 0.75. During 1977, at the five-year
service level, coefficients on the three projects ranged from 0. 38 to 0. 68
and averaged 0. 61.

Figures 1 through 3 graphically show results of linear regressions on
one~year {(x) and five-year (y) Wsf values for construction years 1963 through
1972. Departure from a one to one relationship is indicated by the diver-
gency of the regression line from the dashed 45 degree line shown. In
Figure 3, no regressionline has been shown for the 1970 construction year,
because only two lanes were tested at the one-year level.
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SECTION I

TEN-YEAR PAVEMENT FRICTION TEST RESULTS
FOR CONCRETE AND BITUMINOUS PAVEMENTS
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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 77 projects. During 1977, 776.294 lane miles of concrete and
bituminous pavement had wet sliding friction tests conducted at the 10-year
service level and results are contained in Tables 10 through 13.

Table 10 - Ten-Year Wsf Review for Concrete Pavements Constructed in
1967 |

Ninety lanes (282.3 lane miles) of concrete pavements had pavement
friction tests conducted in 1977 after a 10-year service period. Average
wsf values ranged from 0. 36 to 0.73 and averaged 0.57. Less than 1 per-
cent of the total lane mileage tested at the 10-year service level (three
lanes) produced friction levels averaging lower than 0.40. The westbound
outside lane of Project 82062-011 yielded the lowest average (0.36). This
project is located on US 12 between Brady St and the Rouge River in Dear-
born. On the other endof this 10-year friction level scale were three lanes
which averaged above 0.70. These three lanes account for 3.3 percent of
the total lane mileage. Two of thethree lanes were the inside lanes of Pro-
ject 06041-001 Jocated on the 1.9 mile US 23 connector south of Standigh.

Table 11 - Ten-Year Wsf Review for Bituminous Concrete Pavements
(MDOT Specification4.12) Constructed in 1967

The 82 lanes, 170.786 lane miles of bituminous concrete pavement,
tested after a 10-year service period yielded friction levels ranging from
0.33 t0 0.62 andaveraging 0.48. This surfacetype had the lowest weighted
average friction level of the four surface types tested at the 10-year ser-
vice level., Thirteen of the 82 lanes tested, 6.2 percent of the total lane
mileage, had coefficients averaging lower than 0.40., Both northbound and
southbound lanes of Project 77031~004, TS 25 BR at Marysville, were in.
this category. The highest 10-year average friction level obtained was
0.62. Two lanes had thig value, the southbound outside lane of M 116 on
Project 53011-006 in Ludington and the southbound lane of M 90, Project
74022-008, between Crosswell and Lexington in Sanilac County. The three
lanes above 0.60 accounted for 3.2 percent of the total lane mileage.

Table 12 - Ten-Year Wsf Review for Bituminous Aggregate Pavements
(MDOT Specification 4.11) Constructed in 1967

An average Wsf value of 0.57 was determined from tests made on 28
bituminous aggregate pavement projects, after 10 years of service. The
coefficient range was 0.32 to 0.75. Thirteen lanes (11.4 percent of the
lane mileage) yiclded average friction levels lower than 0.40. Average Wsf
values as low as 0.32 were determined on the M 123 Projects 17012-005
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and 17012-004, and also on a M 201 Project 45091-004. Although coetfi~
cients ononly three lanes averaged, equalto or above 0.70, they account-
ed for 12.9 percent of the lane mileage. Both lanes of Project 11012-002,
located on M 22 southof the Benzie-Leelanau County line were higher than
0.70.

Table 13 - Ten-Year Wsf Review [or Miscellaneous Bituminous Pavements
Constructed in 1967

Five stone-filled sand agphalt projects (40.598 lane miles) were re-
tested during 1977 after 10 years of service. Not one of the 12 lanes tested
vielded a friction level below 0.40. Highest value of the 0.42 to 0.66 co-
efficient range encountered was on the M 142 Project 32021~-004, located
between M 25 and Pigeonin Huron County. Average Wsf valuesof 0.61 and
0.66 were determined on this project.

Ten-year friction level histories of the projects which have had Wsi
measurements conducted at the one, five, and again at the ten-year ser-
vice level are compared in Figure 4 for congtruction years 1963 through
1967.
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SECTION 1V

EXPERIMENTAL FEATURES IN PAVEMENT SURFACES
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Experimental Features in Pavement Surfaces

Table 14 - Bituminous Concrete Interstate Projects

Traffic wear patterns on Interstate bituminous concrete projects that
used limestone and crushed gravel in their mix designs have been under
study since constructed in 1961 and 1962.

Average friction levels, determined in 1977 on the limestone projects,
ranged from 0.41 to 0.62 and averaged 0.51. OQutside {traffic) lane Wsf
values averaged 24.1 percent lower than those determined on the inside
{passing) lanes. The 1977 crushed gravel coefficients ranged from 0. 61 to
0.70 and averaged 0.66. Outside lane values averaged only 11.4 percent
lower than the inside lane values.

Comparing crushed gravel projects with limesgtone projects, friction
level histories indicate:

1) Under basically the same ADT (1973 ADT averaging 8,100) the
crushed gravel projects are yieldinghigher Wsf values; e.g., in 1977 crush-
ed gravel averaged 0.66 and limestone averaged 0. 51.

2) The friction level decay rate, with respect to increasesin ADT, is
lower for crushed gravel projects. This is evidenced by comparing Wsf
values of the ingide lane with the higher traffic density outside lane. Out-
gide lanes of the crushed gravel were 11.4 percent lower than the inside
lane values while outside lanes of the limestone lanes were 24.1 percent
lower than inside lanes.

Table 15 - Bridge Deck Surface Coatings

Table 15summarizes friction level histories of sixtypes of bridge deck
surface coatings on 41 structures.

1. Rubberized Bituminous Concrete
Thirty-four lanes coated with rubberized bituminous concrete have been

tested annually since their construction in 1967 or 1968. The 1977 tests
resulted in friction levels ranging from 0.41 to 0.56 and averaging 0.48.

2. Asbestos Mixture

A rubberized asbestos and bituminous concrete coating was placed on
the Newport Rd over the I 75 structure (805 of 58152) in 1967. The 1977
tests resulted in an average friction level of 0.51 on both lanes tested.
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Northbound lanes of X01 of 81075 (US 23 BR over the Huron River,
north of Ann Arbor) were coated in 1967 with an asbestos and sand-asphalt
mixture. The southbound lanes of this deck were surfaced the same year
with a rubberized bituminous concrete and sand-asphalt combination, After
10 years of gervice, tests on the asbestos and sand-asphalt mixture aver-
age 0.54 and the rubberized bituminous concrete and sand-asphalt lanes
average 0.55.

3. Epoxy Coatings

After eight service years pavement friction tests on the Creyts Rd
bridge over I 96 yiclded respective north half and south half Wsf values
averaging 0.56 and 0.62. The surface type for the north half is an E15
Versamid 140 epoxy and the south half has a Guard Kote 250 epoxy applica-
tion. Several areas have developed where the epoxy coatings have become
unbonded from the steel deck plate. Removal of these two coatings and a
new type surface coatinghas been recommended for remedial construction.

In 1969 an cpoxy mortar was applied to the deck of B02 of 73131, the
M 83 structure over Cass River. This surface type continues to possess
good skid resistance aftereight service years; the 1977 Wsf values ranged
from 0.62 to 0.64 and averaged 0. 63.

4. Latex Modified Mortar

Latex modified mortar is a portland cement mortar with part of the
mix water replaced by a latex emulsion to increase the hond and tensile
strength of the resulting surface mix. The 1977 coefficients on 37 lanes of
this surfacing type ranged from 0.42 to 0.57 and averaged 0.49.

5. Latex Concrete

Latex concrete is a portland cement mix. The inclusion of a 25A ag-
gregate in a latex concrete mix design is the basic difference between it
and a latex modified mortar mix. Pavement friction tests have been con-
ducted on eight structures (30 lanes) which were surfaced in 1972.

A comparison made between friction levels at the two-year service
level on eight structures surfaced in 1972 and nine structures surfaced in
1975 shows a marked difference in finishing methods. The 1972 surfaces
were textured similar to a burlap drag finish and yielded two-year Wsf
values averaging 0.38; the 1975 surfaces were textured with steel tines and
their Wsf values averaged 0.58.

6. Low Slump Concrete

The decks of two structures, S03 of 33084 and S10 of 47065 were sur-
faced in 1975 with low slump concrete. Average Wsfvalues aftertwo years
of service ranged from 0. 50 to 0.68 and averaged 0.61.
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The only bridge deck surface coating lane with a 1977 average friction
level lower than 0.40 was the eastbound lane of S06 of 25031, Grand Blanc
Rd over US 23. A latex concrete coating was applied to this deck in 1972;
the 1977 Wst value for the eastbound lane was 0. 39.

Table 16 - Experimatal Skid Resistant Resurfacing.

Five experimental skid resistant resurfacing locations were tested
again this year. Friction levels obtained in 1977 on the 9 to 13-year old
surfaces ranged from 0.31 to 0.76 and averaged 0.45. Eleven lanes had
average coefficients below 0.40; all 11 lanes were the 50-1b 3 BC + asbes-
tos -+ fiber and asphalt surface on US 24 at Five Mile Rd in Detroit. Best
performing werethe two 80 1b sandstone -+ asphalt surfaces locatedon M 13
at Grove Stand on M 25at Wagner Rd nearBay City; friction levels ranged
from 0.62 to 0.76 and averaged 0.68.

Table 17 - Gussasphalt and Mastiphalt Surfaces on US 31, Research Pro-
ject 72 C-14

In 1972, a 500-ft Gussasphalt surface was placed on US 31 north of the
B3 of 53031 structure over the Pere Marquette River. Gussasphalt was
also used to resurface the deck of B2 of 64013 (US 31 over the north branch
of the Pentwater River). Immediately northof the 500-ft Gussasphalt sur-
face, a 500-ft section of Mastiphalt was placed on the US 31 roadway. Simi-
lar friction levels were obtained on both surface types during 1977. The
Mastiphalt surface yielded an average Wsf of 0.48 and the Gussasphalt sur-
face averaged 0.49.

Table 18 - Spray Grip Surface, US 24 (Telegraph Rd)at 10 Mile Rd, Oak-
land County

A spray grip surface was initially placed at the intersection of US 24
and 10 Mile Rd in the fall of 1972. Excellent initial friction levels, aver-
aging 0.78 were obtained. However, in 1973, due to a bonding problem,
the initial surface was replaced. The "new' spray grip surface was first
testedin 1973. Excellent results were again found, Wsf values ranged from
0.73 to 0.87 and averaged 0.81. Currently, after four years of service,
Wsi values range from 0.71 to 0.74 and average (¢.72.

Table 19 - Epoxy and Natural Emery Seal Coat, Cut River Bridge (B0l of
49023}

Low friction levels were found onBO1 of 49023 (US 2 over the Cut River
Bridge) through the Department's high-accident locationtesting program in
1973. Friction levels at that time, on the concrete deck, ranged from ¢.15
to 0.22 and averaged 0.18. An epoxy and natural emery seal coat surface
was placed on the structure in July of 1974. Initial year pavement friction
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tests on this surface yielded Wsf values ranging from 0. 75 to 0. 81 and aver~
aging 0.78. Delamination repairs of this surface have been made and have
not held. The epoxy-natural emery seal coat surface, however, possesses
good skid resistance qualities after three years of service with 1977 Wsf
values ranging from 0. 55 to 0.64 and averaging 0.59.

Tables 20 and 21 - Lakelite Aggregate Sections

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

Project Mbr 62032-04779, located on M 37 in Newaygo County, has
variations inpercent bitumen, percent Lakelite, and size of material. Af-
ter five years of service, Wsf values ranged from 0.65 to 0.77 and aver-
aged 0.71in the Lakelite areas; non-Lakelite area test results ranged from
0.52 to 0.66 and averaged 0.60.

Project Mm 25C-7A (M 43 in Hastings) alsohad Lakelite incorporated
into its mix design. Friction levels ranged from 0. 35 t0 0.61 and averaged
0.48 after five years of service. Currently, portions of this project are
showing signs of surface deterioration.

Table 22 - Trinidad Asphalt Surfacing (Project Mb 72013-06140A), Re-
gearch Project 73 C-16

A resurfacing projecton 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 also placed as control devices.

Average coefficients have increased each year in all the Trinidad and
conventional bituminous concrete mix types since initial year tests. This
is typical of most bituminous projects, through the five-year service level.
Annual friction level averages, commencing with initial year tests, on the
Trinidad surfaces were 0.54, 0.60, 0.66, and 0.69. Bituminous concrete
Type M for the sametime periods yielded averages of 0.56, 0.59, 0.66,
and 0.66. Annual Wsf values on the Type C mix, commencing at the one-
year service level, were 0.60, 0.68, and 0.69.

Table 23 - Napoleon Sandstone Surface, Project 46061-04854A

A 5,000-It experimental Napoleon sandstone blend was placed at the
south end of Project 46061-04854A, located on US 223 from 1, 700 ft north-
west of Onstead Rd northwesterly to US 127. A general trend of improved
friction levels has occurred with all blends since the fall of 1974 tests.
Most recent pavement friction tests were conducted in August 1977, and
average Wsf values on the various blends ranged from 0.52 to 0.60 and
averaged 0. 55.
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Table 24 - White Pine Slag, Research Project 72 NM-315

Pavement friction tests were initially conducted October 2, 1973 on
Halfway Rd, running south and east from a point approximately 7 miles
west of Ontonagonand anaverage friction level of 0. 53 was determined. A
mix design employing White Pine slag was used in-the surfacing of this
roadway. Average coefficients of all subsequent pavement friction mea-
surements conducted on this surface have exceeded the initial average Wsf
value. In 1977, after four service years friction levels ranged from 0.53
to 0.66 and averaged 0.58. Low traffic volumes on Halfway Rd have not
been adequate for evaluating effects of wear. Weather effects over the four
years of service have not affected performance or appearance; the surface
could still pass as a 1977 construction project.

Table 25 - Textured Concrete Pavement Surfaces

Results of pavement friction tests conducted on four different surface
finishing methods are shown in Table 25. Friction levels on the transverse
combed surface have consistently produced higher average Wsf values than
those determined on burlap dragged, longitudinal broomed, and transverse
broomed surfaces over the eight-year study of Project 13074-001.

As a result, a specification requiring texturing concrete surfaces with
a. trangverse comb has beenimplemented duringthe 1977 construction sea-
son (see text for Table 1 for additional friction level information).

Table 26 - Pavement Grooving

Transverse and longitudinal grooves were cut in the concrete pavement
at various statewide locations during 1974. Selection of the locations to be
grooved was based onresults of wet sliding friction values obtained at high-
accident locations. The grooves were cutusing five different specifications
which varied groove width and spacing. Table 26 shows the four-year his-
toryof friction levels determined on the grooved pavement and on the adja~
cent non-grooved surface at eachof 15 locations. Wsf values obtained dur-
ing 1977 ranged from 0.31 to 0.57 and averaged 0.43. Coefficients aver-
aging 0.31 and 0.32 were determined on temporary I 69 at M 52 location
(Perry Corners).

Table 27 ~ Open-Graded Asphalt Friction Courses

The first open-graded asphalt friction course in Michigan was placed
on M 46 between the C&0O RR and Williams St in Saginaw. Adjacent to this
surface, between the C&O RR and Elm St, a conventional bituminous con-
crete surface was placed. Construction of both of these surfaces occurred
during 1973 as Project 73062-05917. After four service years friction
levels on both surfaces have decayed a similar amount; decay in friction
level at the four year service levelis not normal for bituminous pavements.




Two-year average friction levels are also lower than initial values at
the other two open-graded asphalt friction course locations as shown in
Table 27. Coefficients on the M 25 project, in Bay City, had one-year Wsf
values averaging 49 percent lower than those determined during the initial
service year. A slight friction level increase occurred ai the two-year

level when Wsf values averaged 0.27, 37 percent lower than initial coeffi-
cients.
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EPOXY AND NATURAL EMERY SEAL COAT,

TABLE 19

CUT RIVER BRIDGE (B01 OF 49023)

Test

Coefficient of Wsf

Lane
Date Low High Avg
EB 0.75 0.81 0.77
9-23-74
WB 0.78 0.78 0.80
7_7_75 EB 0.60 0.67 0.65
WB 0.58 0.64 0.62
5-94-76 EB 0.69 0.73 0.71
wWB 0.69 0,70 0.69
10-18-76 EB 0.58 0.61 0.60
WB 0.58 - 0.63 0.61
EB 0.57 0.64 0.60
9-19-7
7 WB 0.55 0.62 0.58
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TABLE 24
WHITE PINE SLAG
Research Project 72 NM-316

Test : Coefficient of Wsl
Date Low High Avg
10-2-73  0.47 0.58 0.53
9-25-T4 0.61 0.71 0.65
7-9-75 0.47 0.66 0.57
9~-24-75 0.47 0.59 0.54
10-20-76 0.55 0.65 0.59
9-20-77 0.53 0.66 0.58

- 83 ~



09°0 B8S'0 -- - - - - - Tigm pd Apeddeq jo
Ze'0 80 - — - - e - T10dM mzﬁﬁ.oo 1588 7§ 2 0} A[I9)SBe PY JOTAEL
W0 3%0 -~ - o - . e TOIM CLBT 98I3ASUBLY -UOLIOI JO 18eM Y £TT Wod] 36 1 V5iE150~-T15088
880 $g°0 =-- - -- -— == == TIdM pa
ZF0 £F°0 - - - —_— - - TO0dM 3mwooryg eJZQ) Jo 3580 I $99°1 0} A[I9l580 -
¥e°0 880 - - - - - - 7109Mm PLET 9SJIQASUBL], py Auxeddel jo 1588 I GgF WO $6 I V088%70~13028
g9 0 89°0 $9°0 TS0 8E'0 SL°0 FL°O 6L°0 TIIN
60 9%°0 ¥F'0 £8°0 E££°0 8F'0 95°0 9L°0 TOEN Sutwoolg
8LE¢C 01 ZLGE uoijels 95I9ASURL],
Zi'0 TL'0 OL°0 F¢°'0 €9'0 8L°0 98°0 L8°0 TIIN .
020 8F0 6%°0 6£°0 LE'0 09°0 0L°0 9870 TOEN Supquion
6922 01 £98% UOIIBIg 9S8I8ASUBLY,
¥9°0 F9'0 99°'0 L¥'0 E5°0 S9°0 89°0 g2L°0 1IaN
8%°0 ¢%¥'0 £¥°0 Z8°0 8870 .mw ‘0 9670 6970 TOEN Sunuooxg
8¥22 01 138 U0NE}s [eulpnIrsuo]
:9°0 %9°0 5970 9%°C T8°0 T9°0 €970 S9°0 TIaN I N 10
h .O " - . 0 . - - ikiNy
$0 gF°0 €F°0 0870 S0 LP'O T¢°0 19°0 10N depang (IO o7r ¢ *0 01 A[I5ULTON SFUTYD
8622 01 2622 UonElg 0L6T  TBuoTjuaAume) ~I9JUI $6 I JO OP1E 310U WIOI] 69 I 100-720€1
LLET | 9L6T | SL6T [ ¥L6T | €46T | 226T | TLE6T | 06T m%%mq resx pOYIRIT S ot 1900004
wo1o1Ld JUIpIg 19M JO JUATOI00D adBISAY 1013001 | *I8Uod aInyxayn ; '

SAOVAUNS INHINHIAVA HLIYONOD HYNIXAL
G2 H'TdV.L



TABLE 26
PAVEMENT GROOVING

Average Coefficient of Wet Sliding Friction
Control Location Type of D“’::s“’n 1974 1075 is76 177
Section Grooving lLane | Mon-Grooved| Orooved | Nor—Grooved | Grooved Non-Grooved| Grooved | Non-Grooved | Grooved
Cortrol Surface Control surface Control Surface Contxol Surface
H2041 A 28 curve at Hickory St, Longitudinalm EDOL 0,43 0,41 0,38 a,47 [1:%:1 0.43 0,46 0.42
City of Muniging . EBIL 0,43 0.37 0,42 0,33 0:53 a.44 8,47 0.39
WBOL .42 0.42 6.32 [ 0.58 0.13 0.3 0.34
WBIL 0,38 0,47 6.37 0.37 0.48 0.44 0.39 6.40
05042 Eastbound M 26 curve at Longitudinal EROL 9.8 0.56 0.37 0,42 9,46 0.52 0.47 ¢.55
Thomas St, Bay Counly EBCL 0,42 0.45 8,44 8,38 0,57 0,50 8,55 0,57
60023 M 59 curve between Longiludinaf) EBOL 0.2% 0.30 0.34 0.39 .36 0.42 .38 0.48
Dequindre and Nyan Rd EBIL 0,32 0.40 0.47 0.39 4,45 0.44 0,43 0.48
WDOL - e.28 9.31 a.37 6.36 7,38 0.47 0.38 0.47
WDIL G.81 5.32 0.40 0.34 8,43 0.42 0.45 0.46
62031 M 57 from Joflferson St Longitudtrat' " WDOL 0.35 6,30 0.6 0.40 0,39 0.45 0.45
0 River 8t, City of NBIL a.45 0,34 0.34 .35 0,41 0.39 .43
Newaygo SBOL 0.36 0,33 8,31 0,48 0.98 0,40 0.44 045
SAIL 0.37 0.35 o, 33 9.36 a.38 0,39 D.42 8.46
NBTL!E) 0.57 0.66 0,45 0.45 0,37 0.43 0.44 0,45
s oss .52 0,51 0.50 .36 0.41 .46 8,46
11051 Northbound I 94 BL-U% 23 Transversé" NBOL 0.22 0.24 0.21 9,24 0,24 0.25 4,32 0.34
from Pleasant St toShip 5t, NBIL 0.31 0.34 0,29 .33 0.35 0.14 0,36 0.42
City of St. Joseph '
2201%  US 27 approaches to Transversold NEROL 9,33 6,35 4,38 0.36 6.98 0,33 4,98 0.34
and Wwaverly Rd, Eafon NEBIL 0.38 ¢.35 0,38 .33 441 0. 37 0,37 0.85
23041 and Inghum Counties SWnOL 0.3 0,36 0.37 0.33 AT 0,48 8. 36 6.37
SWBIL 0,31 0,30 0,38 0,36 .4 4.39 0.45 6.41
56023  Eastbournd M 260 at Transversel® EDOL 0.38 0.35 0.35 0.82 0.43 0.42 0,43 0.44
Ashman §t, City ERCI, 0.40 0.37 L34 0,32 0,40 .24 6.41 0.44
of Midiand EBIL 0.39 0.38 0,185 9,33 4,40 .41 6,50 0.46
56023  Eaatbound M 28 at Transverse(4) ERCL 0,33 0,40 0,02 0.53 0,41 0.42 .42 8.42
Todd 8t, City of ERCL .37 6.38 §.31 0,34 0,40 0.40 C.42 0.44
Midland EBIL 0.38 8,36 6,32 0,32 9,42 0,41 0.39 0.43
56023  Fastbound M 2@ af Transversel4) EROL 0.87 0.38 0,35 0,34 8.40 0.42 0.42 6.43
Cronkwright, City EBCL 6,40 0.56 0,34 0,84 0.39 0.4 0.42 0, &t
of Midland EBIL 0.36 .40 0,36 0,39 0.42 0.44 0. 46 0.46
75621  Temporary Eastbound Transversel 5 EBOL 0.37 0.38 0.29 0.27 0,88 0.38 0,27 o.M
169 at M 52 EDIL 0,39 0.88 0.36 0.29 0.43 0.38 8.27 0.32
B1081 M LT at Goliside, Transverse (8 EBOL 0,52 0.38 .29 0,35 0, 34 .37 0. 36 .41
City of Ypsilanti EBIL .37 .39 .36 0,57 0.3 0.38 0.33 0,43
WBROL 0.34 0.42 0.30 0,41 0. M 0.41 0.34 .45
WHIL 0.29 0.37 0.28 0.37 0.3 0. 37 0,32 0.41
81081 M 17 at Hewitt S, Transverse'& EROL 0.38 0. 45 .29 [ 0.36 0.37 0,385 0,42
City of Ypailanti EBIL 9,36 0.41 0.30 0,35 6.35 6,38 0.33 0.41
WHOL 0,38 0.44 0.91 38 6,38 o.41 0.40 0,46
WBIL 0,38 0,43 0.33 0.39 0.38 0.41 0.40 0,46
81081 M 17 at Mansfield, Transyerse( 8 EBOL 0.34 0,40 4.25 0.33 0.3} 8,36 6,33 0.42
City of Ypoilantt EBIL 0.57 6,40 0,26 0.35 0.35 0,39 0.36 0.44
WBOL 0.41 0.43 0,32 0,38 0,35 0.40 6,28 0.47
WBIL 0.42 0,45 0.32 0,36 0.8 0.12 o.40 0.44
8Ll M 17 at Oakwond, Transversets) EBOL 0,34 0,47 0,35 0,41 0.38 0.42 0.42 0.46
Ccity of Ypailanti EBIL 0,46 0.46 0,35 0,40 0.40 0.42 0.40 0.48
WBOL 0,36 6.44 0,30 0.38 0.35 0.39 0.37 0,44
WBIL 0.35 0,40 0,31 5,35 0.3 0.37 0.36 0,42
81081  Fastbound M 17 at Transyersef 63 LBOI 0.35 .35 0,42 ¢.31 0.34 0.87 6.38 0.38
Summit 8t, City EBCIL 0,52 0.38 0.28 0.29 0.93 6.35 0,36 0.1
of Ypeilanti EBIL 0.30 0.23 0.51 0.33 0,36 0.47 0.38 0.41

(1 095 n, wide, 3/16 in. decn, center to cenfer spacing 3/4 in.
@ pituminous surface.

333, 005 in. wide, 3716 in. decp,
g, 005 in, wide, 3/16 in, deep,
(5}, 095 in, wide, 3/1¢ in. deep,

center to center spacing 1-1/2 in.
center to center spacing 1 in.
center to center spcing 1-1/4 in.

(&)1 /8 in, wide, 3/16 in. decp, center to center sp2oing 3/4 I,
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SECTION V

HIGH-ACCIDENT LOCATIONS
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High-Accident Locations

This section reports the Department's continuing program to reduce
skidding accidents onwet 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 1976 accident data. TFriction level-

measurements yielded average Wsf values below 0.40 at 54. 6 percent of the
344 lanes tested in 1977. Fifteenof the lanes (4.4 percent) were lower than
0.30. The lowest values, ranging from 0.23 to 0.26 were on M 43/M 89
(Michigan Ave) at Mill St in Kalamazoo.

During 1977, pavement frictiontests were conducted on 30 major high-
way routes. Testing was dispersed throughout five districts, 24 counties,
and 75separate locations. Table 28 summarizes the high-accident friction
tosts.
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TABLE 28

HIGH-ACCIDENT LOCATION SUMMARY

ident Coefficient
Control Locati 4 Mil 1978 Accidents Lane Surface af wal
Section cation and Mileage ‘Total % Wel Tested Type
Surface Lowl HighE Avg
-
Mecosta Count
64012 TS 1.31-M 20 from 0.570 to 0.760 Oak St 22 41 NB Bit 0.2 0.39 0.37
(0. 630) City of Big Rapids 8B 0.38 0.37 0.36
54012 VS 131-M 20 from 0. 810 to 1. 500 Mill 5t 113 22 NB Dit 0,33 G.35 0,33
(0. 953) City of Big Rapids SB 0,35 0.35 9.36
NBOL Cone 0.3¢ 0.35 0,34
NBIL 0.33 0.35 0.3
SBOIL, 0.3¢ 0.3¢ 0.35
SBIL 0.33 0.3% 0.35
Montealm Count,
59032 M 9. from 0.820 to 1. 020 North 8¢ 22 3z NBOL Bit 0.33 0.36 0.35
(0. 960} Eureka Township NBIL 0.31 0.3 0.32
: SBOL 0.31 0.33 ©.82
SBIL 0.23 0.27 0.28
Ml.iskegcm County
61151 UB 31 BR-I 96 BS from 2,180 {0 2.380 z3 30 EBOL Conc 0.39 0.40 0.40
Summit Ave (2,383} City of Muskegon EBIL 0.45 0.48 0.47
o) WEOL 0.42 0,46 0.44
WBIL 0,43 0.48 0.46
'_
Q Ottawa County
?:__ 170014 U8 91 from 5.410 to 5,510 Robbins Rd 22 32 NBOL Cone 0.36 0.39 0.37
0 {5.415} City of Grand Haven NBIL 0.45 0.48 0.46
—~ SBOL .41 0.43 0.42
a SBiL. 0.43 0.48 0.46
70014 US 31 from 5.720 {o 8.920 Taylor Rd 20 50 NBOL Cone 0.37 0.35 0.38
{5.910) City of Grand Haven NBIL 0.39 0.45 0.42
SBOL 0.39 0.42 0.41
SBIL 0,42 0.43 0.42
70014 US 31 from 7.010 te 7. 210 Monroe 5t 23 a0 South of Monroe Bt
6. 080} City of !
6.090) Gily of Grand Haven NEOL Bit 0,43 D.46 0.45
NBCL 0.40 0.4% 0.40
NBIL 0.47 0.52 0.49
SBOL 0.47 0.53 0.50
SBCL 0.40 0,43 0.41
SBIL 0.42 0.47 0,45
North of Monroe 8t
NBOL Conc 0.39 0.41 0.40
NBCL 0.35 0.35 0.37
NBIL 0.46 0.49 0.47
SBOL 0.38 0.41 0,40
SpCL 0,35 0.37 0,38
L SBIL 0,36 0.40 0,39
>
Bay County
a9042 M 15-1 75 BL-M 25 from 1. 860 o 2.160 21 43 EDBOL Cone 0,37 0.40 0.39
Wenona 5t (2. 000) City of Bay City EBCL 0.35 0.42 0.38
G EBIL 0,43 0.46 0.44
= WBOL 0.41 0.43 0.42
Q WEBCL 0.3% 0.4¢ 0.40
a-: WBIL 0.36 0.3% 0.37
- genesee County
9 25051 M 54 BR from 2,070 to 2.260 Brisiol Rd, 26 a1 NBOL Bit 6.63 0.5% 0.54
O M 121 (2.261) City of Fiint NBIL 0.49 0.53 0.6l
SBOL 0.45 0.51 0.48
SBIL 0.51 0,51 0.51
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TABLE 28 (Cont.)
HIGH-ACCIDENT LOCATION SUMMARY

1976 Accidents Coefficient
1 Control Locati d Ml Lane Surface of wsf
i Section cation and Mileage Total % Wet Tested Type
| Surface LowE Highl Avg
| Genesee County (Cont. )
25071 M 54 from 5. 770 te 5,970 Hill Rd 38 28 NBOL Bit 0.49 0.57 0.53
(5.941) Burien Township NBIL 0.51 0.55 0.53
SBOL 0.45 0.51 0,48
SBIL 0.48 0.55 0.50
25072 M 54 from 2.880 to 3,100 Atherlon Rd 32 1 NBOL Bit 0.47 0,48 0.48
(3.001) City of Flint NBIL 0.46 0.46 0.48
SBOL 0.41 0,43 0.42
SBIL 0.42 0.47 0.44
25072 M 54 from 3.100 to 3. 300 Manitou Ave 28 43 NBOL Bit 0.42 0.45 0.43
(3. 280) City of Flint NBIL 0,39 0.43 0,40
SBCL 0,43 0.51 0,46
SBIL 0.43 0.47 0.45
—
- 25072 M 54 from 4.180 to 4, 380 Lapeer Rd a8 3 NBOL Bit 0.46 0.51 0.49
z 4. 374} City of Flint KNBIL 0.46 0.47 0,46
8 SpOL 0,61 0.52 0,51
—r SBCL 0.45 0,47 0.46
O . SBIL 0.48 0.48 0.48
I‘—‘ 25072 M 54 from 4.350 to 4.590 Lapeer Rd 28 35 NWBOL Bit 0.47 0.49 0.48
Q (4,374} City of Flint NBCL 0.45 0.49 0.47
o NBIL 0.46 0,46 0,46
[y SBOL 0.54 0.57 0.56
0 SBOL 0.47 0,53 0.49
(o] SBIL 0,41 0.47 .45
Midland County
56021 M 20 from 17.980 to 18. 180 Main St 31 35 EB Conc 0.29 0,34 0.31
{18. 260} City of Midland wB 0,29 0.30 0.30
Saginaw County
73032 ™ 47 from 0.000 to 0.050 M 44 (0.000) No Aceident ND Dit 0,28 0,34 0.31
Saginaw Tewnsghip Patterns* SB 0.34 o0.41 0,38
SBRT 0.33 0.46 0.39
13062 M 46 from 4. 610 to 4.850 M 47 (1. 652) 2h¥ 42 EBOL Bit 0,30 0.34 0,31
Saginaw Township EBIL 0.27 0.37 0.33
WROL 0,29 0.34 0,31
WRBIL 0.30 0.35 0.33
\_ * Data for 1976 is unavailable at this time, information based an 1975 accidents.
4 Branch County
izo21 US 12 from 16.580 to 16,750 Chicago Rd 27 T 28 EBOL Cone 0.43 0.45 0.44
west (16.388) City of Coldwater EBIL Bit 0,37 0.40 0,39
WBOL Cone 0,46 0,52 0,49
WBIL Bit 0.35 0.3% 0.36
Calhoun County
13121 I 94 BL from 8.800 to 6.870 Upton St 22 41 EBOL Ceone 0.49 0,51 0.50
. (6.810) City of Springfield EBIL Cone 0.42 0.48 0.45
I~ WBOL Bit 0,47 0.51 D0.49
[ WBIL Bit 0.51 0,87 0.556
(@] 13121 I 94 BL from 7.220 to 7,910 Washington St 33 42 EnoL Bit 0,35 0.42 0.39
E (7.380) City of Battle Creek EDBIL 0.43 0.48 0.48%
- WBOL 0,3% 0.34 0.32
) WBIL 0.47 0,53 0.49
&) Kalamazoo County
39042 BL $4-M 96-M 43 from 0.630 to 0,830 31 26 EBCL Bit 9.38 0.40 0,49
Harrison St {0.833) City of Kalamazoo EBIL 0.37 0.41 0.40
| WBOL 0.39 0.45 0.42
| WBIL 0.41 0.47 0.44
1




TABLE 28 (Cont.)

HIGH-ACCIDENT LOCATION SUMMARY

1976 Accidents Coeffictent
Control Locati 4 Mil 7 ot Lane Surface of waf
Section cation and Mileage Totul et § Tested Type .
Surface Low[ ngh; Avg
Kalamazoo County (Cont.} |
39042 BL 94-M 96-M 43 from 0,840 to 0.990 47 38 EBOL Bit 0.40 0.45 0.42
King Hwy' (¢, 952) City of Kalamazao EBIL 0,41 0.47 0.45
WBOL 0.40 0.43 0.42
WBIL ¢.42 0,46 0,44
39081 M 43 from 6.340 t0 6.520 Northampton Rd 69 33 EBOL Bit 0.42 0.47 0,44
(6.441) City of Kalamazoo EBIL - 0,43 0.43 0.43
WBOL 0.41 0.43 0.42
WBIL 0.42 0.43 0.42
39081 M 43 from 8. 260 to 8.460 Monroe S5t 41 34 EBOL Bit 0.41 0.45 0.43
(8. 387) City of Kalamazoo EBIL 0.37 0.42 0.39
WBOL 0.40 0.42 0.41
WBIL 0.40 0.43 0.42
Jgosi M 43 from 8.450 io 8. 670 southbound 43 33 EBOL Bit 0.39 0.41 0.40
Douglas Ave M 43 {8.579} City of EBIL 0.41 0.42 0.42
Kalamazoo WBOL 0,35 0.41 @¢.37
— WBIL 0.41 0.47 0.45
.
Z 39982 M 43-M 89 from 0. 010 to 0. 210 Michigan a9z 35 EBOL Bit 0.23 0.25 0.24
Q at Mill {0.152) City of Kalamazxoo - EBIL 0.256 0.27 0.26
8 WBOL 0,22 0.25 0.23
I WBIL 0,22 0.25 0.23
— 39082 M 43-M €9 from 2.500 to 2.610 Nazareth 26 38 West of Nazareth Dr
- R i s L L
9 at Gull (2.598) City of Kalamazoo EB Bit 6.40 0.54 0.51
o WB 0.54 0.81L 0,57
'u_) East of Nagareth Dr
O ER Bit 0.25 0.31 0.28
WhB ¢.29 0,33 0,31
St. Joseph County
78022 Us 12-M 66 from 12.440 to 12,0640 43 30 EBOL Cone 0.36 0,40 0,37
Monroe St ¢12.762) Clty of Sturgis EBIL 0.35 0.41 0.37
WEBOL 0,36 0.36 0.36
WBIL 0.39 0.42 0.41
78022 US 12-M 66 from 12,650 {o 12,820 Maple 48 29 EBOL Canc D.41 0.45 0,42
Awe (L2,B15) City of Sturgis EBIL 0,40 .42 0.41
WROL 0,36 0.37 0.36
WEBIL 0,37 0.40 0.39
78022 US 12-M 66 from 12.830 to 13.100 Fourth 21 57 EBOL Cone 0.37 0.41 0.38
Si (12,883} City of Sturgls ERIL ¢.37 0.39 0.38
WBOL 0.356 0.36 0.36
WBIL 0.36 0.39 0.37
78022 US 12-M 64 from 13.100 to 13.300 virginia a9 a8 EBOL Caonc 0.36 0.40 0.39
Ave (13,157} City of Sturgis EBIL 0.41 0.43 0.42
WBOL 0.35 0,36 0.36
WBIL 0.39 0,42 0.40
\
be
Eaton County
D - 23042 M 43 from 6,230 to 8.43C¢ Julian 8t (6.311) 23 43 EBOL Bit 0.39 0.40 0.39
= Delta Township EBIL 0.36 0.39 0.37
8] WBOL 0.36 0,37 0.37
T WBIL 0.36 0.37 0.37
[ o 23042 M 43 from 6. 440 to 6.620 Renker/Clark 23 52 EBOL Bit 0,39 0,40 ©.40
‘_{_} (6. 6503 Delta Tovmship EBIL 0.39 0.41 0.40
[a] WROL 0.36 0.37 0.37
WBIL 0.39 0.40 0.39

-92 -




DISTRICT 8 (coNT?

TABLE 28 (Cont.)

HIGH-ACCIDENT LOCATION SUMMARY

1976 Accident: Coefficient
Control Locati 4 Mil a wst Lane Surface of wal
Hection cation and Mileage Total | © We Tested Type
Surfnce Lowl High[ Av,
Eaten County (Cont.}
23042 M 43 from 6.660 to 6. 990 Thomas L. 42 3L EBOL Bit 0,39 0.39 0.39
Parkway (6.771) Waverly Rd (6.991) _EBIL 0.35 -0.40 0,37
Delta Township WBOL 0.35 0,36 0.36
WBIL 0.40 0,40 0,40
Hillsdaie County
30032 M 99 from 0.000 to 0,170 Manning 8t 31 39 NBOL Bit 0.34 0.36 0.35%
(0.070) City of Hilisdale NBIL 0.33 0.36 0.35
SBOL 0.33 0.35 0.34
SBIL 0.35 0,39 0.38
30032 M 9¢ from 0,470 to 0.670 Lewis St (0.530) al 43 NBOL Canc 0.396 0,41 0.38
City of Hillsdale NBIL Bit 0.34 0,41 0.38
SBOL Cone 0.3% 0.39 0.38
SBIL Bit 0.36 0.42 0.3%
Ingham County
33011 M 9% from 3,460 to 3. 660 Holmes Rd 54 33 NBOL Conc 0.36 0.41 0.39
(3. 660) City of Lansing NBIL Bit 0.33 0.41 0.40
SBOL Cone 0.36 0,41 0.38
3BIL Bit 0.42 0.47 0.45
33032 1 96 BL from 2. 540 fo 2.740 Milier Rd 40 35 NBOL Bit 0.36 0.40 0.38
{2,744} City of Lansing NBIL 0.35 0.39 0.37
SBOL 0.36 0.36 0,36
SBIL D.41 0.43 . 0.42
33032 1 96 BL from 3,560 to 2.730 Jolly Rd 58 28 NBOL Bit 0.40 0.43 0.42
(8-670) City of Lansing NBIL 0.37 0.41 0.39
SBOL 0.36 0,39 0.37
SBIL ¢.3¢6 0.37 0.37
33032 196 BL from 4.000 to 4,200 (Cavanaugh 8t) 39 28 NBOL Bit 0.42 0.43 0.42
(4,160} City of Lansing NBIL 0,39 0.41 0.40
SBOL D.41 0.43 0.42
SBIL 0.42 0.43 0.43
33022 1 96 BI, from 4, 260 to 4,460 Mapiehili/ 22 41 NBOL Bit 0.39 0,42 0.41
Mason (¢.340) City of Lansing : NBIL ¢.41 0.42 0.41
SBOL 0.39 0.41 0.4¢
SBIL 0.39 0,41 0.41
33032 [ 96 BL from 4,530 to 4. 720 Holmes Rd 38 4z NBOL Bit 0.37 0,40 0.39
(4.663) City of Lansing NBIL 0,40 0.42 0.41
SBO1. 0,41 0.41 0.41
SBIL 0.26 0.43 0.40
33032 1 96 BL from 4.980 to 5,180 Denver 5t 24 38 NBOL Bit 0.41 0.42 0.41
(5.030) Clty of Lansing NBIL 0.40 0.42 0.41
SBOL 0,4% 0.46 0.44
SBil 0.42 0.46 0.44
33034 U8 27 from 60.010 to 80, 210 Oalkland St 23 36 NBOL Bit 0.3 0.30 0.38
(60. 214) City of Lansing NBCL 0.35 0.36 0.35
NBIL 0.34 0.34 0.35
SBOL Bit 0,37 0,40 0.39
SBCL 0.36 0.36 0.36
SBIL 0.34 0.38 0.35
33061 B 43 from 0.000 to 0, 200 Waverly Rd 57 28 EBOL Bit 0.35 0.41 0.38
(0. 000) Lansing Tawnship EBIL 0.37 0.39 0.38
WBRT 0.41 0.45 0.43
WBOL 0.31 0,33 0.32
WBIL 0.33 0.36 0.34
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DISTRICT 8 (CONT)

TABLE 28 (Cont.)
HIGH-ACCIDENT LOCATION SUMMARY

1876 Accidents Coefficient
Control . . Lane Surface of wal
SBection Location and Mileage Total % Wet Tested Type
Burface mwl High[ AVE
Ingham Gounty (Cont.
33061 M 43 from 0. 680 to 0.880 Rosemary St 28 32 EBOL Conc 0.39 0.42 0.41
{0.810) Lansing Township EBCL 0,38 0.40 D.40C
EBIL 0.41 0.41 0.41
WBOL 0.43 0.48 0.48
WBCL 0,33 0.3 0.35
WBIL D.42 0.44 0.43
33061 M 43 from 2.340 to 2. 510 Seymour 5t 55 44 EBOL Bit 0,37 0.39 0.38
(2.435) City of Lanslng EB#3 0.35 0.36 0.3&
EBR¥2 0,36 0.37 0.37
EBIL 0.35 0.36 0.36
WBOL Conc 0,41 0.43 0.42
WBCL 0.37 0.40 0.32
WBIL 0.36 0.3% 0.37
33061 M 43 from 2.830 to 3,000 US 27 Cedar St 29 34 EBOL Cone 0.36 0.39 0.37
(2. 820} City of Lansing EBitd 0.29 0.36 0.33
EB#3 0.36 0,39 0.3%
EB#2 0.37 0.39 0.38
EBIL 0,38 0.42 0.40
WBOL ‘0,34 0.36 0.35
WBCL 0,38 0.36 0.36
WBIL 0,37 0.3% 0.38
33082 . M 43 from 0,410 to 0. 610 University Dr 28 29 EBOL Bit 0.36 0,40 0.38
{0.530) City of East Lansing EBIL 0.36 0.39 0,37
WEBOL 0.33 0.36 0.35
WBIL 0.3% 0.40 0.39
Jackson County
38072 M 50 from 1. 340 to 1,540 Wildwood Ave 25 40 NB Bit 0,30 0.45 0,42
{L.543) City of Jackson 5B 0,42 0.46 0.44
38083 1 94 BL from 1, 5800 1,760 East Ave 49 35 Wesi of East Ave
(L.722) City of Jackson <
EBOL Bit 0,41 0,45 0.4§
EBIL 0.64 0.68 0,68
WwWBOL 0.4l 0.55 0.49
WBIL ¢.54 0.58 0.57
East of East Ave
EBOL Bit 0,31 0.3¢ 0.33
EBIL 0.3¢ 0,35 0.35
WBOL 0.29 0.33 0.31
WEIL 0.28 0,34 0,31
38083 I 94 BL from 2.100 to 2. 300 Summit St 48 25 EBOL Bit 0,35 0.36 0.35
{2.108) City of Jackson EBIL 0.36 0.36 0.36
WBOL 0.30 0.31 0.31
WBIL 0,36 0,35 0.37
Monroe County
58071 M 125 from 18, 3¢0 to 18,500 Nadeau 22 64 NBOL Bit 0.24 0,30 0. 27
Rd (18,400} Frenchtown Township NBIL 0.29 0,31 0.30
SBOL 0.29 0.30 0.28
SBIL 0.2% 0,30 0.30
Washtenaw Count;
51072 I 94 BL from 1.4860 to 1. 660 Hill 5t (1.500) 23 48 EBCL Bit 0,42 0.45 0.43
City of Ann Arbor EBIL 0.42 0.46 9.45
WEBOL 0.45 0.46 0.44
WBIL 0.41 0.45 0.43
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TABLE 28 (Cont.)

HIGH-ACCIDENT LOCATION SUMMARY

1976 Accidents

Coefficient

: g::ttil:;l Locatlon and Mileage Total % Wet TI::;d SuT;f;: . of wat
I Surface Lﬂwl ngh] Avg
—~ -
l E ‘Washicnaw County (Conf. )
o]
8 81072 I 94 BL from 8.480 to 3.6§70 Huron Park- §0 27 EBOL Bit 0.39 0.41 ¢.40
fvs) way (3.550) City of Ann Arhor EBIL 0.34¢ 0.37 0.30
[ WBOL 0.37 0.4% 0,39
(8] WEIL 0,36 0.41 0.39
el 81081 M 17 from 0,840 to 1.020 Foster Ave 31 52 EBCOL Conc 0.96 0.40 0.38
= {0. 880} Pittfield Township EBIL 0.39 0.41 0,40
n WBOL 0,39 0.4l 0.40
a WBIL 0.35 0.3¢ 0.38
N
4
Macomb County
50011 ™ 53 from €.010 to 0.2i0 Fisher 5t 38 37 NBOL Bit 0.35 0.39 0.37
(0. 140) City of Warren NBCL 0.30 0.36 0.33
NBIL 0.35 0.36 0.36
SBOL 0.33 0.35 0.34
5DCL 0.35 0.36 0.36
SBIL 0.36 0.36 0.35
50011 ™M 53 from 4.010 t0 4,210 12 Mile Rd 44 29 NBOL Bit 0,34 C.42 0.39
(4. 010) City of Warren NBECL 0.43 0.46 0.45
NBIL 0.41 0.48 0.44
SBOL 0,43 0.48 0.45
SBCL 0.42 0,47 0.45
SBIL 0.41 0.45 0.43
50011 M 53 from 4. 710 to 4.910 Racine Rd 29 38 NDBCL Cone 0.31 0.34 0.83
{4.220) City of WaTren NBCL 0.34 0.35 0.35
NBIL 0,36 0.40 0.37
SBOL 0.36 0.40 0.38
SBCL 0,34 0.35 0.35
= SBEL 0,35 0.40 0.37
(@] 50022 M 59 from 0.210 to 0, 370 Engel St (0.280) 26 35 EBOL Cone 0.31 0.36 0.34
hd City of Utica EBIL 0,30 0.84 0.32
[ WBOL 0.33 0.35 0.34
) WBIL 0.33 0.35 0.3
o 50031 ™M 97 from 1.010 to 1.180 9 Mile Rd 51 27 NBOL Rit 0.43 0.46 0.44
®) {1.160) City of Warren NBCL 0.42 06.43 0.42
b NBIL 0,46 0,47 0.47
+ SDOL 0.42 0,49 0.46
Ll SBCL 0.48 0.51 0.49
= SBIL 0.49 0.51 0.50
50031 M 97 from 1.540 to 1,740 Stephens Rd east 3z 38 NBOL Bit 0.43 (.46 0,45
cut-off {1.640} Cityof Warren NBCL 0,40 0.42 0.41
NBIL 0.43 0.45 0.44
SBOL 0,41 0.43 0,42
SBCL 0,45 0.46 0.48
SBIL 0.45 0.47 0.46
50031 M 97 from 7.450 to 9.000 15 Mile Rd 83 33 NBOL Conc 0.29 0.36 0.34
(8.280) City of Frarer NBiL Dit 0.33 0.41 0.36
SBOI Cone 0.33 0.3 0.3&
SBIL Bit 0.33 0.41 0.35
50051 M 3 irom ¢.G00 to 0,770 East Crescentwood 20 35 NBOL Bit 0.41 0.43 0.42
St (0.711) City of East Detroit NBCL 0.41 0.43 0,42
NBIL 0.39 0.42 0.41
SBOL 0,43 0.46 0.44
SBCL, 0.42 0.45 0.43
SBIL 0,42 0.46 0.44
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TABLE 28 (Cont.)
HIGH-ACCIDENT LOCATION SUMMARY

METRO DISTRICT (CONT)

1976 Accidents Coefficient
Control Locatl 4 Mil Iane Surlace of wsf
Section cation and Mileage Total | B Wel | rosteq Type
Surface ani Highl Av
Qakland County
63031 U5 24 from 1.900 to 2.820 10 Mile Rd 73* 2B NECL Cone 0.37 0,40 0.38
(2. 040} City of Southfield NB#3 0.3¢ 0.36 0.35
NB#2 0.31 0.38 0,34
NBIL 0,35 0.36 0.38
SBCL 0.537 0.40 0.3%
SB#3 0,3% 0,40 0.39
S04#2 0.38 0.41 0.3%
SBIL 0,43 0.46 0.45
63052 US 10 from 2.700 to 2.800 Voorheis 8¢ a0* 27 NBOL Bit 0,37 0.41 0.39
{2.772) City of Pontiac NBCL 0.34 0.37 0,38
NBIL 0,35 0,36 0.36
SBOL 0.33 0.35 0.34
SBCL 0.35 0.37 0,36
5t. Clair County SBIL 0,36 0.3T 0.37
T7032 M 25 from §.060 to 5.250 Willow St 34 32 NBCL Bit 0.29 0.35 0.32
(5. 130} City of Poxt Huron NBIL 0.30 0.35 0,323
SBOL 0,36 0.37 0,37
SBiL 0.30 0,34 0.31
77091 M 25 from 0.150 to 0.370 10th Ave (0.352) 56 27 NBOL Bit 0.34 0.35 0.4
City of Yort Huron NBIL 0.2¢4 0.27 0.25
SBOL 9,27 0.31 0.29
SBIL 0.34 0.3§ 0.35
77091 M 25 from 0,800 to 0.920 Hancock St 40 43 NBOL Bit 0.28 0.31 0.30
{0.844) City of Port Huron NBIL 0.25 0.28 0,27
SBOL 0,28 0.35 0.31
SDIL 0.25 0.31 0.28
77091 M 25 frem 1,010 to 1,210 Garfield 5t 43 40 NDBOIL: Dit 0.28 0.29 o0.28
{1,030} City of Port Huren NBIL 0,30 0.31 0.31
SHOL 0.27 0.33 0.29
Wayne Count SBIL 0.27 0,34 0.31
82023 1 94 from 2.580 to 3,750 Liuwood Ave 119+ 45 EBOL Cone 0.42 0,47 0,44
{3.657) City of Detroit EDBCL 0.36 0.42 0.38
EBIL 0.40 0,45 0.43
WBOL 0,22 0.27 0.25
WBCL 0.39 0.40 0.39
WBIL 0.39 0.3¢ 0.39
B2023 I 94 frem 4.120 to 4.520 Trumbell Ave G1* 36 EBOL Conc 0.34 0.37 0.35
{4.370) City of Detroit EBCL 0.36 0.40 0.38
ERBIL 0.40 0.41 0.40
WBOIL 06,28 0.29 0.29
WBCL 0.38 0.41 0.40
WBIL 0.3% 0.39 0.39
82024 [ 94 from 0.340 to 0,560 Woodward Ave oax 42 EBOL Cone 0.40 0.40 0.40
(0.241) City of Detroit EBCL 0,37 0.40 0,39
EBIL 0.39 0.41 0.40
WBOL 0,34 0,37 0.36
WRBCIL. 037 0.37 0.37
WBIL 0.38 0.37 0.30
82081 M 153 from 13.190 to 14,050 southbeund 30* 40 EBOL Bit 0,36 0.40 0.38
Us 24 (14.011) City of Detroit EBCL 0,37 0.43 0.40
EBIL 0¢.36 0.37 0.36
WBOL 0.37 0.42 0.4¢
WBCL 0,40 0.40 0,40
WBILL 0,41 0.42 0.41
82121 1 96 BS from 13,090 to 13,150 westbound 48* 54 EBOL Bit 0.41 0.43 0.42
1 %4 (13,120} City of Detroit EBCL 0.42 0.456 0.43
EBIL 0.39 0.42 0.40
WBOL 0,41 0.46 0.43
WBCL 0.40 0,40 0.40
WBEL 0.37 0.4% 0.40

* Data for 1976 is unavailable at this time, informaticn based on 1975 accidents.
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SECTION VI

SPECIAL REQUEST TESTS
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Special Request Tests

During the course of the year, requests for pavement frictiontests 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 data are forwarded to the person or agency initiating
the request as soon as possible after completion of field measurements.
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OFFICE MEMORANDUM

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

FROM: L. T. Oehler

SUBJECT: Skid Tests on Ms 63041-10067, M 59 from Telegraph Rd East to Franklin
St, Oakland County. Research Project 54 G-74, 77 SR~1.

In your June 21, 1976 memorandum, skid tests were requested for two Ms skid-
proofing projects. Only one of the two locations was completed duringthe 1976 con-
struction season, i.e., Project Ms 63052-08776, located on US 10 at Elizabeth Lake
Rd. Skid tests were conducted at this location July 13, 1976 and results transmitted
to you November 19, 1976 as 76 SR-17.

Surfacing of the second location, M 59 from Telegraph Rd east to Franklin St (Pro-
ject Ms 63041-10067) has just recently been completed. Skid tests were performed
July 7, 1977. Friction levels ranged from 0.30 to 0.54 and averaged 0.42. A data
breakdown by lane is shown below for your review.

Coefficient of Wsi
Lane Tested

Low High Avg
EBOL 0. 37 0.42 0.40
EBIL 0. 30 0.37 0.34
WBOL 0.39 0.54 0.47
WBCL 0.41 0.48 0.44
WBIL 0.41 " 0.49 0.45

It might be noted that, although friction levels at both locations averaged 0.42, the
second location (reported above) does not have the uniform distribution of wsf values
that were determined at the US 10 location. Y¥or your convenience, a copy of the

US 10 test results are attached.

TESTING AND RESEARCH DIVISION

LA, 7 D)

Engine?:r of Research

LTO:PMS:bf
Attachment

cc: W. J. MacCreery
H. B. LaFrance
P. J. Riley
P. Christy
H. Goetsch
D. A. Bell - 100 -
I.. J. Ruest




OFFICE MEMORANDUM

DATE: June 10, 1977

D. E. Orne
Engineer of Traffic and Safety

FROM: L. T. QOehler

SUBJECT: Skid Tests on Project Mb 83013-07669A; M 37 from M 115 fo

M 113. Research Project 54 G-74, 77 SR~2.

In accord with your January 17, 1977 request, friction level measurements
have been conducted on M 37 from M 115 north to M 113 in Wexford and
Grand Traverse Counties. This area was first skid tested in 1975, during
the initial service year of its bituminous aggregate surface. Coefficients
determined at this time ranged from 0.23 to 0.41 and averaged 0.31. A
second series of tests were conducted in 1976, when wsf values ranged from
0.30 to 0.44 and averaged 0.38. The most recent skid tests were conducted
June 7, 1977. Coefficients averaged 0.38, the same as for last year's
tests, and ranged from 0.31 to (.48,

Attached is a historical review of skid test results on Project Mb 83013~
07669A..

TESTING AND RESEARCH DIVISION

Lok, 7 DAy

Engineér of Research

LTO:PMS:bf
Attachment
cc: B. A. Conradson

R. A. Welke
Safety Programs Unit
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OFFICE MEMORANDUM

DATE: May 4, 1977

TO: Max N. Clyde
Assistant Deputy Director

FROM: K. A. Allemeier

SUBJECT:  Pavement Skid Resistance at SB M-39 OFff Ramp
Research Project 54 G-74, 77 SR-3

In response to the recommendation noted on page 10 of the Highway Surveillance Com-
mittee Report Number 3, August 25, 1976, pavement friction measurements were con-
ducted April 11, 1977 afong the requested M-39 southbound off ramp. Eight coefficients
of wet sliding friction measured at this location range from 0.49 to 0.61 and average
0.55. '

Pavement friction measurements were also performed at or along remaining ramp locations
in the M-39 - 1-96 interchange which were open to traffic. Results of these tests are
tabulated below for your review,

40 mph Coefficient of wsf

Test Location _ No. Tests Low High Avg
NB M-39 Exit to EB -96 6 0.46 0.59 0,53
"WB 1-96 Entrance to $B M-39 6 0.46 0.66 0.59
WB 1-96 Entrance to NB M-39 3 0.49 0.51 0.50
SB & NB Entrance to EB 1-96 (Dual) 6 0.52 0.58 0.55
WB 1-96 (Dual) Exit to SB & NB M-39 5 0.46 0.55 0.51

TESTING AND RESEARCH DIVISION

&7/ /J AL C e e

Engineer of Testing and Research

KAA:PTL:cgc

cc: L. T. Qehler
D. E. Orne




OFFICE MEMORANDUM

DATE: April 28, 1977

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

FROM: L. T. Oehler

SUBJECT:  Skid Tests at Proposed Signal Location, West of Lansing
Research Project 54 G-74, 77 SR-4

Friction level measurements have been conducted on 500-ft fegs approaching the inter-
section of Grand River Avenue (BL 96) and Airport Road, west of Lansing. Coefficients,
determined April 13, 1977, ranged from 0.36 to 0.53 and averaged 0.45, The bitum-
inous concrete surface af this location was constructed in 1973 under project Mb 19021 -
06075. A 'lane breakdown of skid tests is shown below for your review,

40 mph Coefficient of Wsf

Lane Low High Avg.
(BL 96)

EBOL 0.42 0.44 0.43
EBIL 0.49 0.51 0.50
WBOL 0.40 0.42 0.4]
WBIL 0.48 0.53 0.50
{(Airport Road)

SB 0.36 0.42 0.39

TESTING AND RESEARCH DIVISION

“L e 7 O
Engineer of Research
Research Laborafory Section

LTO:PMS:cge

ce:  R. L. Blost
W. F. Savage
R. E. Maki
Safety Programs Unit
M. L. Jones
R. Welke
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OFFICE MEMORANDUM

DATE: April 28, 1977

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

FROM: L. T. Oehler

SUBJECT:  Skid Tests at the Infersection of US$S~27 with Canal Road and Crowner Drive,
Eaton County. Research Project 54 G-74, 77 SR-5

Friction level measurements were conducted April 13, 1977 at two US~27 intersections

SW of Lansing. Both intersections have a concrete surface which was constructed in
1957 under project 23-17, Cl4.,

At the intersection of U$~27 and Canal Road, coefficients ranged from 0.29 to 0.36 and
averaged 0.32. Individual lane values are shown below.

40 mph Coefficient of Wsf

Lane Low High Avg
NBOL 0.29 0.31 0.30
NBIL 0.31 0.34 0.33
SBOL 0.31 0.35 0.33
SBIL 0.31 0.36 0.33

At the intersection of U527 and Crowner Drive, coefficients ranged from 0.32 to 0.44
and averaged 0.37. Data is broken down by lane below, for your review,

40 mph Coefficient of Wsf

Lane Low High Avg E
NBOL 0.35  0.37 0.36
NBIL 0.43  0.44 0.43
SBOL 0.32  0.36 0.34 |
SBIL 0.35  0.36 0.35
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One additional skid test was conducted in the Crowner Drive, US-27 intersection. it
was taken in a polished area where Crowner Drive traffic turns left to the NBIL of
US-27. The resulting wsf value was 0.35.

TESTING AND RESEARCH DIVISION

_‘{« FZH . O.}—W
Engineér of Research
Research Laboratory Section

LTO:PMS:cge

cc: R, L. Blost
V. M. Jarvi
Safety Programs Unit
L. V. Suboski
W. F. Savage
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OFFICE MEMORANDUM

May 18, 1977
TO: D. E. Orne
Engineer of Traffic and Safety
FROM: L. T. Oehler
SUBJECT: Pavement Friction Measurements on I 496, Control Sections 33044

and 33045. Research Project 54 G-74, 77 SR-6.

In response to your April 13 request, pavement friction measurements were
conducted on I 496 between Waverly and Trowbridge Roads.

The attached tables summarize results of 222 tests performed May 3, 1977
at that location. Mainline I 496 tests are listed by stationing in order of
direction of traffic flow. Other locations (ramps) are listed in approximate
order from west to east.

Had these tests been performed during later summer or fall months it is
likely resultant values would be lower. '

Pavement friction levels are normally optimum ¢high) during spring months.

Statewide seasonal variations in friction levels average + 0.11 and can be
almost zero or can exceed 0. 33.

TESTING AND RESEARCH DIVISION

Lt 5 O ML

Engineer of Research

LTO:PTI.:bf

cce: K. A, Allemeier
W. J. MacCreery
L. V. Suboski
Safety Programs Unit




PAVEMENT FRICTION SUMMARY
I 496 - Mainline, Waverly Rd East to Trowbridge Rd

Test Location Lane No. of Coefficient of Wet
Station to Station Te;e 4 | e t° Sliding Friction
(Control Section) OsL8

Low High Avg

(33044)
Sta. 305 - Sta. 315 EBOL 3 0.47 0.48 0.47
EBIL 3 0.55 0.57 0.56
Sta. 340 - Sta. 350 EBOL 3 0. 39 0.43 0.41
EBIL 3 0.40 0.47 0.44
Sta. 363 - Sta. 370 EBOL 3 0.44 0.49 0.46
EBIL 3 0.49 0.52 0.51
Sta. 373 - Sta. 435 EBOL 10 0.40 0.46 0.43
EBIL 9 0. 47 0.52 0.49
(33045)
Sta. 488 - Sta. 545 EBOL 8 0.40 0.48 0.45
EBIL 8 0,44 0.62 0. 52
Sta. 545 - Sta. 488 WROL 6 0,42 0.45 0.44
WRIL 6 0.42 0.51 0.46
(33044)
Sta. 435 - Sta. 373 WBOL 9 0.45 0.49 0.46
WBIL 9 0.49 0.55 0.52
Sta. 369 - Sta. 363  WBOL 2 0.42 0.46 0.44
WBIL 9 0,48 0.51 0.50
Sta. 352 - Sta. 346 WBOL 9 0.48 0.48 0.48
WBIL 2 0.52 0.53 0.52
Sta. 317 - Sta. 309 WBOL 9 0.47 0.49 0.48
WBIL 2 0.52 0.53 0.52
WBIL 3 0.55 0. 60 0.58
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PAVEMENT FRICTION SUMMARY
1 496 - Ramps, Waverly Rd East to Trowbridge Rd

Station to Station Lane No. of Sliding Friction .
(Control Section) Tested Tests Low High Avg
Northbound Waverly Rd entrance
to eastbound T 496 Ramp -5 0.43 0.59 0.50
Northbound Waverly Rd entrance ‘
to westhound T 496 Ramp 3 0.42 0.52 0.47
\I?\{fggtbound I 496 exit to Waverly Ramp 5 0.49 0.55 0.48
Westbound I 496 exit to south-
. . .44 .
bound US 27 (temp. I 69) Ramp 6 0.36 0 0.41
St. Joseph St (at Hungerford St)
. 0.44 0.4
to southbound US 27 (temp. I 69) Ramp 6 0.39 2
 Northbound US 27 (temp. I 69) | |
entrance to eastbound I 496 Ramp 3 0.39 0.41 0.38
Eastbound I 496 exit to Logan
St (M 99) Ramp 3 0.47 0.51 0.49
St. Joseph (at Middle St) en~
trance to westbound I 496 Ramp 3 0,41 0.42 0.41
Main St (at Butler) entrance to
. .3 . .
eastbound I 496 Ramp 3 0.36 0.43 0.40
Fastbound I 496 exit to Pine-
0. 0.4 0.44
Walnut St Ramp 8 31 9
St. Joseph (at Pine) entrance to
0. 0.43 .
westbound I 496 Ramp 3 39 0.41
Wegtbound I 496 exit to Logajn St Ramp 3 0.37 0. 47 0.41
(M '99)
Main St (at Walnut) entrance to
0,40 0.43 0.42
eastbound I 496 Ramp 3
;Kiestbound I 496 exit to Walnut Rarmp 3 0.49 0.52 0.47
Eastbound I 496 (Main St) exit to
southbound Cedar St Ramp 3 0.43 0.48  0.46
Eastbound I 496 (Main St) exit to
; 0,34 0.39 0.3
northbound Larch St Ramp 8 6
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Test Location

Coefficient of Wet

Station to Station Lane | No. of Sliding Friction
Control Section Tested Tests
(Control Section) Low High Avg
Northbound Cedar St entrance to
castbound I 496 (Main St) Ramp 3 0.42  0.43  0.43
Southbound Cedar St entrance to
westbound I 496 (St. Joseph St) Ramp 3 0.46 0.51 0.48
Northbound Larch St entrance to
westbound T 496 (St. Joseph St) Ramp 3 0-36  0.41  0.39
Pennsylvania. Ave access to
northbound Laxch St Ramp 7 0.35 0.44 0.41
Pennsylvania Ave access to
westbound I 496 St. Joseph St) Ramp 2 0.39 0.41 0.40
Eastbound I 496, Main St, C.D. EBOL 3 0.39  0.43  0.41
approach to Pennsylvania Ave EBCL 3 0.41 0.48 0.44
EBIL 3 0.41 0.45 0.44
Eastbound I. 496 entrance (at Ramp 8 0.39 0. 47 0.44
Pennyslvania Ave)
Per}nsylvama Ave access to FB 1 . o 0.43
Main St
Main St access and westbound WBOL 1 - - 0.51
I 496 exit approach to Pennsyl- WB#3 1 - -- 0.47
vania Ave WB#2 1 - —= 0.47
WBIL 1 - e 0.37
Wesgtbound I 496 exit to Ramp 4 0.43 0.59 0.48
Pennsylvania Ave
Eastbound 1 496 exit to East ,
Lansing and northbound US 127 Ramp 4 0.37 0.43 0.41
Eastbound I 496 exit to Trow-
. ! .54 A
bridge Rd Ramp 4 0.42 0.5 0.46
Southbound US 127 exit to west-
. . 0.4 .4
bound T 496 Ramp 3 0.39 2 0.41
Northbound US 127 exit to Trow-
. .4 0.59 0.5
bridge Rd Ramp 3 0.42 1
Westbound Trowbridge Rd en~
.4 . o4
trance to westbound I 496 Ramp 4 0.42 0.53 0.46
Westbound Trowbridge Rd en~ Ramp 3 0. 41 0.52 0.45

_ trance to southbound US 127

- 111 -




OFFICE MEMORANDUM

DATE: June 21, 1977

D. E. Orne
Engineer of Traffic and Safety

FROM: L. T. Oehler

SUBJECT: Skid Tests on M 58 (Davenport Ave) from Mackinaw St west in Sagi-

naw County. Research Project 54 G-74, 77 SR-7.

In accord with your April 19, 1977 request, skid tests have been conducted
on M 58 through the curved portion of Davenport Ave (westbound M 58),
west of Mackinaw St in Saginaw County. Eighteen westbound tests were
conducted June 9, 1977. Coefficients ranged from 0.22 to 0.36 and aver-
aged 0.31. Skid tests were also conducted on the adjacent eastbound lanes
(State St). Coefficients on the concrete pavement ranged from 0.21 to 0.29
and averaged 0.25; bituminous values ranged from 0.18 to 0.22 and aver-
aged 0.21. Below for your review, is a schematic diagram showing wsf
values and approximated test locations.

=z
—

[_] coNCRETE

.
o) @7 D)
BITUMINOUS ?5 @ @

MACKINAW ST

LEFT TURN LN ENDS ll”s'i_'A'Nb

Ltis s

& @)

@)

STATE ST

il

TESTING AND RESEARCH DIVISION

A2, 7 0AL

LTO: PMS :bf ' Engineer of Research

cc: K. A. Allemeier
V. M. Jarvi
Safety Programs Unit
D. Van Hine
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OFFICE MEMORANDUM

DATE: June 9, 1977
T0: T. R. Wiseman
Engineer of Maintenance

FROM: I. T. QOehler

- SUBJECT:  Skid Tests on US 223, East of Adrian.
Research Project 54 G-74, 77 SR-8.

In accord with your May 16, 1977 request; skid tests have been conducted
in the US 223 curve area, west of Ogden Highway in Lenawee County. A
series of 12 tests were made June 6, 1977. Eleven yielded friction levels
ranging from 0. 31 to 0.37 and averaging 0.36. The 12th test was on a 50 ft
patch in the eastbound roadway and had a wsf value of 0.48. Below, for
your review, is a diagram showing the layout of skid test results.
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R. Maki
J. Norton
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OFFICE MEMORANDUM

DATE: June 21, 1977

TO: E. L. Upson
District Engineer

FROM: L. T. Qehler

SUBJECT: 8kid Tests of Seven Locations in District 6.
Research Project 54 G-74, 77 SR-9.

Skid tests have been completed at the seven locations requested in your
June 1, 1977 teletype to F. Copple. A summary is attached for your re-
view.

For this group of tests, lowest friction levels were encountered at two loca~
tions:

1} The northbound lane of M 24, north of Columbiaville Rd. yielded coef-
ficients ranging from 0.17 to 0.27 and averaging 0. 33.

2) Westhound Pierce Rd., west of Center Rd., had wsf values ranging from
0.15 to 0.49 and averaging 0.36. This area had scattered spots where
the limestone chip seal coat was no longer evident, As a result of this
surface condition, a wide wsf value range has been encountered.

TESTING AND RESEARCH DIVISION

*ﬁ@l T D P

Engineer of Research

LTO:PMS:bf
cc: K. A. Allemeier

R. A. Welke
Safety Programs Unit
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PAVEMENT FRICTION SUMMARY
Research Project 54 G-74, 77 SR-9

Surface Direction Coefficient of Wst

Type and Lane

Test Date

Low High Avg

1. M 13 from M 21 South 500 ft (Control Section 25011)

6-3-77 Bit NB 0.33 0. 36 0.356
: Bit SB 0.27 0.34 0.30

2. M 58 Retexturing Project on State Street, West of Saginaw Be-
tween Warwick and Weineke Street (Control Section 73073)

6-5-77

Fast and West of Hemmeter Street

Conce! EBOL 0.42 0.47 0.44
Conc! EBIL 0.41 0.43 0.42
Conc! WBOL 0.43 .46 0.45
Conc! WBCL 0.41 0.47 0.44
Bit ! WBIL 0,42 0.46 0.43
East and West-of Center Street
Conc! EBOL 0.42 0.45 0.43
Conc' EBIL 0.40 0.45 0.42
Conc! WBOL 0.40 0.43 0.41
Conc! WBCL 0.42 0.45 0.43
Bit ! WBIL 0.37 0.41 0.40
Between Center Si_:reet and Weineke Street
Conc EBOL " 0.35 0.36 0.36
Conce EBIL 0.34 0.34 0.34
Conc WBOL 0.34 0.39 0. 36
Conc WBCL 0.3b 0.40 0.37
Bit WBIL 0.36 0.46 0.42
East and West of Weineke Street
Conc! EBOL 0.42 0.43 0.43
Cone! EBIL 0.42 0.45 0.43
Conce! WBOL 0.43 0.43 0.43
Cone! WBCL 0.42 0.46 0.44
Bit ! WBIL 0.48 0.48 0.48

| Surface has been textured with the Rotomill.
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Surface Direction Coefficient of Wsf

Type and Lane

Test Date

Low High Avg

3. M 84 (Bay Road) from Weiss Street (Saginaw City Limits)
North to Shattuck Street {Contrcl Section 73033)

6-b-7"7 Bit NBOL 0.35 ¢.40 0.37
NBIL 0.35 0.3%7 0.36
SBOL 0,35 0.36 0.36
SBIL 0.34 0.36 0.35

4, M 24, Columbiaville Road North to M 90 (Control Section 44012)

6-3-T17
North of Columbiaville Road

Bit NB 0.17 0.27 0.23
Bit SB 0.31 0.39 0.35

North of White Road

Bit NB 0.29 0.39 0.33
Bit SB 0.31 0.35 0.33

North of Miller Lake Road

Bit NB 0.29 0.36 0.33
Bit SB 0.34 0.36 0.35

North of Bammes Lake Road

Bit NB 0.34 0.40 0.38

Bit SB 0.33 0.39 0.35
North of Burnside Road

Bit NB 0.2%7 0.31 0.29

Bit SB 0. 37 0.48 0.42
North of M 90

Bit NB 0.41 0.46 0.44

Bit SB 0.42 0.48 0.46
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Surface Direction Coefficient of Wsf

Type and Lane

Test Date

Low High Avg

5. Pierce Road (5 Miles North of M 58) from Center Road West
2 Miles

6-5-T77

West from Center Road

Bit 2 EB 0. 52 0.60 - 0.56
Bit 3 WB 0.15 0.49 0.36

West from Lawndale Road

Bit 2 EB 0.22 0.31 0.27
Bit? WB 0.27 0.43 0.39

6. Hastbound Temporary I 69 at M 52, North of Perry (Control
Section 76021)

6-3-77 Transverse EBOL 0.27 0.35 0.31

Grooved EBIL 0. 30 0.35 0.32
Concrete
Conc EBOL 0. 24 0.31 0.27
Conc EBIL 0.36 0.39 0.37

7. M 25-BL 75 at Approaches to Veterans Bridge (Control Section

09042)
6-5-T17 Conc EBOL 0.29 0.30 0.30
Conc EBIL 0.29 0.33 0.31
Conc WBOL 0.22 0.31 0.28
Conc WBIL 0.31 0.34 0.33

2 Bituminous surface with sand.

3 Bituminous surface with limestone chips.
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OFFICE MEMORANDUM

T0: E. 1.. Upson
District Engineer

FROM: I.. T. Oehler

SUBJECT: TFollow-Up Skid Tests on M 13 South of M 21.
Research Project 54 G-74, 77 SR~-10.

In accord with your June 13, 1977 telephone conversation with F. Copple,
foliow up skid tests have been conducted on M 13 between M 21 and I 69 in
Genesee County.

Initially, the 500 ft area south of M 21 was tested June 3, 1977 and reported
to you June 21, 1977 as a part of 77 SR~9. At this time northbound wsf
values ranged from 0. 33 to 0.36 and averaged 0. 35; southbound values
ranged from 0.27 to 0.34 and averaged 0. 30.

Follow up tests were conducted July 7, 1977 in the 500 ft area south of M 21
and at two additional locations north of I 69. Resulting friction levels are
shown below.

Test Area Lane Coefficient of Wsf
Low High Avg
500 ft area south of M 21 NB 0.35 0.40 0.38
SB 0.40 0.42 0.41
North of Lennon NB 0.34 0.36 0.35
SB 0.37 0.42 0.40
North of T 69 NB 0. 37 0.40 0.39
: SB 0,40 0.42 0.41

TESTING AND RESEARCH DIVISION

L & 7 00

Enginé’er of Research

LTO:PMS:bf

cc: J. Norton
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OFFICE MEMORANDUYM

DATE: QOctober 6, 1977

TO: R. welke
Supervising Engineer, Bituminous Technical Services Unit

FROM: L. T. Oehler

SUBJECT:  gkid Tests on Stoney Mix Projects; Research Project 54.G-74
77 SR-11

In accord with your request, skid tests have been conducted on five projects
which were constructed during 1976, and one which was constructed in 1977,
All or a portion of these projects used an experimental mix design with
increased stone content, In comparing initial skid test values of 1976 with
the one~year service level values of 1977, fourteen bituminous concrete
lanes tested had an average friction level decay of . 07 at the one-year
service period, Contrastingly, skid resistance on the four bituminous
aggregate lanes had an average increase of , 04 at the one-year level,
Results from skid resistance measurements on adjacent conventionally
mixed bituminous concrete and bituminous aggregate followed a similar
pattern at the one-year service level. Bituminous concrete values averaged
. 05 lower after one year and bituminous aggregate values averaged . 07
higher.

As may be seen on the attached table, coefficients as low as 0. 31 were
encountered on the increased stone projects. This indicates the change in
mix desipgn alone will not guarantee the production of a high skid resistant
surface,

Attached, for your review, is a table of all friction level measurements,

TESTING AND RESEARCH DIVISION

1 Oy
L. T. Qehler
Engineer of Research

LTO:PMS:lve

CC: BSafety Programs Unit
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OFFICE MEMORANDUM

DATE: July 12, 1977

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

FROM: L. T. Oehler

SUBJECT:  Skid Tests on US-23 S. of Six Mile Road in Washtenaw County
(Control Section 81075). Research Project 54 G-74, 77 SR-12

In accord with your June 28, 1977 request, skid tests have been conducted on US-23, S.
of Six Mile Road between Stations 530+00 and 551+25, Subject location was resurfaced

in the fall of 1976. Complaints of slippery pavement prompted the installation of "slippery
when wet” signs in January, 1977, Results of our recent skid tests indicate no apparent
necessity for the continuation of "slippery when wet" signs. Results of July 6, 1977 tests s
are shown below for your review,

Coefficient of Wsf

Lane Low High Avg
NBOL 0.46 0.47 0.46
NBIL 0.53 0.59 0.56
SBOL 0.43 0.48 0.46
SBIL 0.57 0.60 0.58

TESTING AND RESEARCH DPIVISION

AL e, T O
Engineer of Research
Research Laboratory Section

LTO:PMS:coc

cc: M. E. Witteveen
Safety Programs Unit
L. V. Suboski
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OFFIGE MEMORANDUM

DATE: July 19, 1977

TO: H. B. LaFrance
Engineer of Construction

FROM: L. T. Qehler

SUBJECT:  High~Air Content on M=14 in Washtenaw Co. (Project 81103-08473)
Research Projects 77 TI-402 and 54 G-74, 77 SR-13

In your correspondence dated May 13, 1977, you requested a series of skid tests on
Project 8110308473 to monitor a potential loss of texture in an excessive air content
area. The area in question is the WBIL between Stations 227 and 255.

On June 27, 1977, a visual inspection of texture in the "high air” area (Station 227
to 255) and in a "control” area (WBIL Station 175493 to 220+00) was made. Texture
at both locations was documented with photographs. Both areas appeared to possess
excellent texture.

Skid tests were conducted July 6, 1977 in both areas. Tests were made with a treaded
tire and with a smooth tire. Both areas yielded higher than average wsf values as may
be seen below.

Coefficient of wsf

Area Tested Test Tire Low High Avg.

High Air Treaded Tire 0.76 0.82 0.78
Smooth Tire 0.67 0.79 0.74

Control Treaded Tire 0.71 0.78 0.74
Smooth Tire 0.55 0.73 0.65

Subject roadway is currently not open to traffic nor is it expected to be until 1979. Addi-
tional skid tests will be conducted shortly before the open-to-traffic date and again af
approximately one-year intervals thereafter for a period of ot least three years. Photo-

graphs will also be taken to supply additional documentation of the texture's endurance
when under a traffic bearing condition.

TESTING AND RESEARCH DIVISION _

L . 7 OML)
LTO:PMS:cge Engine¢t of Research
ce: K. A. Allemeier Research Laboratory Section
Do Lc Wickhqm
E. Rohacz
_F. Copple
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OFFICE MEMORANDUM

DATE: July 21, 1977

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

FROM: L. T. Oehler

SUBJECT:  Skid Tests at West Junction of US 2-US 141, West of Crystal Falls,
Iron County. Research Project 54 G-74, 77 SR-14.

In accord with your June 29, 1977 request, skid tests have been completed
at the west junction of US 2 and US 141, west of Crystal Falls. All tests
were conducted on the approach legs, within 500 ft of the junction. Wsf
values are shown in the schematic diagram below for your review.

Us 14l

N
071105
0731043
067 10.48
S 0.40 034 (036 WB
usz| use,
4
20.43 0.40 0.4) B{

TESTING AND RESEARCH DIVISION

£ ra, 7. 0Ly

Enginee\'r of Research

LTO:PMS:bf

cc: V. M. Jarvi
E. L. Martin
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OFFICE MEMORANDUM

DATE: July 20, 1977

TO: E. L. Upson, District Engineer
Saginaw District Office

FROM: l.. T.  Oehler

SUBJECT:  Kerosene-Sand Treatment on M-24 North of Columbiaville Road,
Lapeer County. Research Project 54 G-74, 77 SR-15

In accord with your June 23, 1977 phone conversation with F. Copple, skid tests have
been completed on the M-24 Kerosene-Sand (K&S) treated area north of Columbiavilie
Road. Skid tests were conducted June 3, 1977 and reported to you in correspondence
dated June 21, 1977 (77 5R-9); NB wsf values, at that time, averaged 0.23; SB values
averaged 0.35. ‘

Additional tests were conducted July 18, 1977, after the K&S treatment had been applied.
Resulting average coefficients were 0.53 on the NB and 0.45 on the 5B, indicating a
marked improvement. Our test personnel, however, noticed that Kerosene had been

tracked on the NB lanes onto an area immediately north of the treated area. July 18th
skid tests made in the tracked area (South of White Road) averaged 0.26 NB and 0.35 SB.

- To monitor the continued effectiveness of the K&S treatment, a site north of Miller Lake
Road was selected as a "Control" area. June 3, 1977 tests in this area had wsf valves
ranging from 0.29 to 0.36 and averaging 0.34. July 18, 1977 measurements yielded
friction levels ranging from 0.34 o 0.41 and averaging 0.39. Although the control tests
showed a small seasonal improvement in skid values, the K&S treated areas had much
greater improvements.

Additional skid tests will be conducted this fall and results will be forwarded to you.

TESTING AND RESEARCH DIVISION

L A, T OML:)

Engineer of Research
Research Laboratory Section

LTO:PMS:cge

cc: R. Welke
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OFFICE MEMORANDUM

DATE: November 8, 1977

70: E. L. Upson, District Engineer
Saginaw District Office

FROM: L. T. Oehler

SUBJECT: Pavement Friction Measurements on Kerosene-Sand Treatment and on
Roto Milled Pavement. Research Project 54 G~74, 77 SR-16

Initial pavement friction tests were conducted July 18, 1977 on a Kerosene-sand treated
portion of M~-24 north of Columbiaville Road in Lapeer County. Respective NB and 5B
average wsf values of 0.53 and 0.45 were determined. Follow-up tests have since been
made on this same surface and no significant change in friction level has franspired during
the 3 month service period as October 21, 1977 tests averaged 0.54 on NB and 0.47 on SB.

Additional pavement friction tests have also been conducted on an area south of White Road
where tracking from the Kerosene-sand application occurred. In July wsf values averaged
0.30; October tests averaged 0.36. Indications are that some of the tracking has wo rn off
and friction has improved.

An untreated conirol area north of Hickory Place Road yielded nearly identical coefficients
in July and October; both averaging 0.39.

A third test series has been scheduled for Spring of 1978, at which time a further evaluation
of the durability of the Kerosene~sand treatment will be made.

M~58, in Saginaw, between Warwick and Weinecke Streets was tested in 1975 as a high
accident area and coefficients ranged from 0.14 to 0.41. During August 1976 this area
was textured with the Rotomill under Project 73073-11424. Excellent initial wsf values
ranging from 0.51 to 0.79 were measured immediately after the rotomilling. Ten months
later (June 1977) a second series of pavement friction measurements were conducted and
values, although still averaging above 0.40, had decayed, in some areas by as much as

49 percent. June coefficients ranged from 0.40 to 0.48. Breaking off and rounding of
some of the sharp edges created by the Rotomill is attributed for this friction level drop.

At the 14 month service level (October 1977) another test series was conducted. No con-
tinuation of the wsf decay was evidenced between June 1977 and October 1977 tests. The
October test results ranged from 0.39 to 0.48. It appears that the major friction level decay
took place during the initial 10 month service period. As a control device, a non-textured

--127 =

i
B
I
X
I
i

t-



-2

area between Center and Weinecke Road was selected for

comparative tests. Confrol
area test results of August 1976 and QOctober 1977 were al

most identical,

Attached is a historical review of the Rotomii] areq wsf values for your review,

TESTING AND RESEARCH DIVISION

Ll T O Mo
Engineer of Research
Research Laboratory Section

LTO:PMS:cgc
Attachment

cc:  D. VanHine
Safety Programs Unit
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M-58, Rotomill Section

77 SR-16
Avg Coefficient of Wsf

Sept ., Aug. June Oct,

M-58 Test Location Lane Surface 1975 1976 1977 1977
At Weinecke Street EBCL Conc 0.23 0.51 0.43 0.42
EBIL Conc 0.23 0.57 0.43 0.39%

WBOL Conc 0.27 0.52 0,43 0.46

WBCL Conc 0.24 0.60 0.44 0.48

WBIL Conc 0.41 0.74 0.48 0.47

At Center Street EBOL Conc 0.20 0.54 0.43 0.41
EBIL Conc 0.17 0.53 0.42 0.41

WBOL Conc 0.15 0.59 0.41 0.40

WBCL Conc 0.24 0.56 0.43 0.4]

WBIL Bit 0.30 0.7% 0.40 0.41

At Hemmeter Street EBOL Conc 0.20 0.58 0.44 o42
EBIL Conc 0.14 0,59 0.42 0.41

WBOL Conc 0.18 0.59 0.45 0.40

WBCL Conc 0.20 0.62 0.44 0.42

WBIL Bit 0.24 0.79 0.43 0.41

Non-Textured Control EBOL Conc 0.37 0.36 0.37
Area Between Center EBIL Conc 0.3%6 0.34 0.3
and Weinecke Streets WBOL Conc 0.36 0,36 0.41
WBCL Conc 0.41 0.37 0.41

WBIL Bit 0.38 0.42 .38

(*) Before Rotomiliing
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OFFICE MEMORANDUM

T0: H. B. LaFrance
Engineer of Construction

FROM: L. T. Oehler

SUBJECT: Skid Tests on Project 08051-11006, M 66, South of Nashville.
Research Project 54 G-74, 77 SR-17.

Project 08051-11006 is located on M 66 from 0.5 miles north of Cloverdale
Rd north to the south limits of Nashville, in Barry County. Flushing of the
bituminous aggregate surface was observed by F. Copple, A. P. Chritz,
and M. L. O'Toole, July 21, while the mat was still being placed. On
July 26, skid tests were conducted. Coefficients ranged from 0.22 to 0.41
and averaged 0.34. Wsf values were conducted at five locations throughout
the project and are shown below for your review.

Another inspection of this surface was made July 28. Wheel track flushing
was still evident over the entire length of the project.

Direction Coefficient of Wsf
Location and Lane

Low High Avg

South of Maple Grove Rd NB 0.22 0.28 0.26

SB 0.31 0.36 0.34

North of Maple Grove Rd NB 0.34 0.40 0.37
5B 0.27 0.31 0.29 .

North of Guy Rd NB 0.34 0.37 0.35

SB 0.27 0.34 0.31

North of M 79 "NB 0.33 0.41 0.36

SB 0.31 0.35 0.33

South of Nashville NB 0.386 0.40 0.39

| SB 0.36 0.39 0.38

TESTING AND RESEARCH DIVISION

LA, T O

Engineer of Research

LTO:PMS:bf

cc: K. A. Allemeier D. E. Orne
M. I.. O'Toole A. P. Chritz
M. E. Witteveen R. A. Welke

Safety Programs Unit ~130 ~




OFFICE MEMORANDUM

DATE: October 6, 1977

TO: R.W. Muethel, Geologist
Materials Research Unit

FROM: P. Schafer

SUBJECT:  Skid Tests of US-23 in Standish; Research Projects 77 C-18 and 54 G-74,
77 SR~18

Project Mb 06071-11004 has been selected to evaluate the performance of a
bituminous concrete wearing course containing sandy limestone. This project
was constructed during 1977 and is located on US-23 between M-13 and the
Middle Branch of the Pine River in Standish,

The sandy limestone is from Glancy Pit (6-23) and was used in a CM Special
mix between Stationg 894451 and 848+00, Skid tests were conducted August 9,
1977, Coefficients ranged from 0, 33 to 0. 51 and averaged 0. 45,

A section between Stations 848+00 and 772+50 was used as a control area,
Crushed gravel from the Big Cut Pit {71-15) was the aggregate source for a

type C bituminous concrete mix in this area.  Friction levels here ranged from
0. 34 to 0. 51 and averaged 0, 44,

Initial skid test results do not indicate a significant difference in friction level,
A breakdown of the initial test results are attached for your review.

Unless otherwise instructed, the next series of skid tests will be conducted in 197 8,
TESTING AND RESEARCH DIVISION

) { (Q%/

P.M., Sc r
Transportation Research Technician
Pavement Performance Group

PMS:lve
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Test Section Lane and Direction Coefficient of Wgf

Low High Avg,

Sandy Limestone NBOL 0.46 0,51 0,48

(894451 to 848-+00) NBIL 0.48 0,49 0.49
SBOL 0.33 0.39 0,36
SBIL 0.43 0,49 0,46

Control ‘

(848+00 to 772+50) NBOL 0.41 0,45 0,43
NBIL 0.45 0,48 0,47
SBOL 0.34 0.39 0,37
SBIL 0.46 0.5F 0,48
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OFFICE MEMORANDUM

DATE: October 11, 1977

M. L. Jones
District Traffic & Safety Engineer

FROM: L. T, -Oehler

SUBJECT:  Skid Tests on M-120 between Holton and Twin Lake, Muskegon

County; Research Project 54 G-74, 77 SR-19

In accord with a request from D. E. Orne, gkid tests have been conducted on
M-120 between Holton and Twin Lake. Friction level measurements conducted
in the curve areas adjacent to Ewing Road yielded wsf values ranging from

0. 3] to 0,42 and averaging 0. 37. Wasf values obtained north and south of

the curves ranged from 0. 34 and 0, 45 and averaged 0, 39,

TESTING AND RESEARCH DIVISION

£ Oulliy

L. T. Oehler
Engineer of Research

LTO:PMS:slve

CC: D.E. Orne
Safety Programs Unit
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OFFICE MEMORANDUM

DATE: August 23, 1977

T0: H. B. LaFrance
Engineer of Construction

FROM: L. T. Qehler

SUBJECT: Additional Skid Tests 08051-11006, M-66 S. of Nashville
Research Project 54 G-74, 77 SR-20

A spot check of friction levels was made August 17, 1977 on M~66 S, of Nashville.
At the request of Al Chritz, during this test series, only one skid test was recorded

in each lane in each of the five sections shown below., The tests were made at
location which had the appearance of affording the least skid resistance. Test re-
sults are not intended to represent the high, low and average friction levels for
project 08051-11006. The intended purpose of this test series is merely to deter-
mine if areas where lowest friction levels were encountered on July 26 had improved.
The lowest July 26 wsf values ranged from 0.22 to 0.36 and averaged 0.31; lowest
August 17 values ranged from 0.29 to 0.46 and averaged 0.36. Based on these figures,
and visual inspections, the M=66 bituminous aggregate surface does appear to be
"healing." The lowest coefficients have increased by 16 percent in the three week
period since July 26. Below for your review is a tabulation of the lowest wsf values
at the five test locations.

Lowest Wsf Values

M-66 Test Location Lane 7-26-77 8-17-77
S. of Maple Grove Road NB 0.22 0.29
SB ' 0.3} 0.30
N. of Maple Grove Road NB 0.34 0.40
SB 0.27 0.36
N. of Guy Road NB 0.34 0.35
SB 0.27 0.3¢%
N. of M-79 Junction NB 0.33 0.33
SB 0.31 0.29
S. of Nashvitle NB 0.36 0.46
SB 0.36 0.43
LTO:PMS: cge TESTING AND RESEARCH DIVISION
ce: K. A. Allemeier . ’
M. L. O'Toole Lk, T OML)
M. E. Witteveen Engineer of Research
Safety Programs Unit Research Loboratory Section
D. E. Orne ~134 -

A. P. Chritz R. A. Welke



OFFICE MEMORANDUM

DATE: October 13, 1977

TO.' A. Pn Chl’ifz
Construction Staff Engineer
Construction Division

FROM: L. T. Oehler

SUBJECT:  Skid Tests on Project 07013-11005
Research Project 54 G-74, 77 SR-21

Skid tests you requested on the bituminous aggregate Project 07013-11005 were completed
September 21, 1977, This project was constructed during 1977 using 6=1/2 percent AC
and is located on US-41 from 3.1 miles N. of M~38 N. to the Houghton-Baraga County
Line. Wsf values ranged from 0,40 to 0.57 and averaged 0.50. As a result of encounter-
ing some variation in friction levels throughout the 8.7 mile length of the project, skid
test results have been separated into three areas, below, foryour review.

‘ Coefficient of Wsf
Area of Test Lane Low High Avg.

S. of Houghton-Baraga Co, Line NB 0.47 0.49 0.48
SB 0.45 0.52 0.48
S. of Kelsey Road NB 0.52 0.53 0.53
SB 0.53 0.55 0.54
S. of Keewenaw Bay NB 0.40 0.46 0.44
SB 0.54 0.57 0.55

TESTING AND RESEARCH DIVISION

<, T O
Engineer of Research
Research Laboratory Section

LTO:PMS:cgc

cc: R. Welke
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TO: A, P, Chritz
Construction Staff Engineer

FROM: L. T. Oehler

SUBJECT: Additional Skid Tests on M~37, west of Casnovia; Research Project
54G~T4, TTSR=-22

Additional skid tests have been conducted on Project 61131-11077. This project
hag a bituminous concrete surface and was constructed during 1977, It is
located on M-37 from the west limits of Casnovia W and N to the south junction
with M~82,

Initial skid tests were conducted July 25, 1977 and reported to you on August
8 as T7SA-l, The area of concern at this time was between 2nd and Hall
Streets where SB coefficients ranged from 0, 22 to 0,4l and averaged 0. 28,
In accord with your August 12, 1977 phone request, this area was re-tested,
The SB coefficients remained about the same, ranging from 0, 23 to 0, 36 and
averaging 0, 29,

Both sets of test values are broken down below, for your review.

Coefficient of Wsf

Test Date - Lane and Direction
Low High Avg,
7-25-77 NB 0.36 0. 51 0,46
5B 0,22 0, 41 0, 28
8-22-T77 NB 0, 32 0,40 0, 37
SB 0. 23 0. 36 0,29
TESTING AND RESEARCH DIVISION
4 0 CLLS
L. T. Oehler
Engineer of Research
LTO:PMS:lve

CC: R. Welke
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OFFICE MEMORANDU

DATE: October 19, 1977

T0: A, P, Chritz
Construction Staff Engineer

FROM: L. T. Oehler

SUBJECT: Pavement Friction Tests on M-91 between Belding and Greenville;
Research Project 54G-74, T7S8R-23

In accord with your request, pavement friction tests have been conducted on
M-91 for the purpose of evaluating performance of two surface treatments,
Both treatments were applied to the NB lanes of project 34011-09277 etc,
This project has a bituminous concrete surface which was constructed during
1977 and is located on M-91 hetween Belding and Greenville, Precoated 3CS
sand and crusher dust were the variables used; both were rolled into the
existing bituminous concrete surface, Five separate areas have beent ested
twice, approximately 6 weeks apart., Two of the areas were experimental and
3 were controls (Conventional). No significant change in friction level
occurred during the period although coefficients in the crusher dust area

and its adjacent control decayed the most.

Attached is a summary of all pavement friction tests for your review,

TESTING AND RESEARCH DIVISIOI:

'f 7. Lixfﬂif

L. T. Qehler
Engineer of Research

LTO:PMS:lve

CC: R. Welke
P, Kamaranien
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Research Project 54G-74
T7SR-23
Coefficient of Wsf
M-91 Location Surface Type Test Date Lane

' low  High  Avg

540t 8. of Fisk Road Bit. Conc, with 8-29-77 NB 0. 54 0.55 0.54

to 1140' 8. of Fisk Road Precoated 3C8 Sand 10-13-77 NB 0.55 0. 57 0.56

Conventional Bit. Conc. 8-29-~77 SB 0, 47 0. 51 0.50

10-13-77 SB 0.49 0.53 0,51

300% N. of Fisk Road Conventional Bit. Conc. 8-29-T77 NB 0.48 0.52 0. 50

' 10-183-77 NB 0, 47 0.48 0,48

125" N, of Brickner Road Bit, Conc, with 8-29-77 NB 0. 68 0.73 0.71
(N. Ionia Co. Line) to Crusher Dust 10~13~77 NB 0. 60 0. 65 0. 63 :
725" N, of Brickner Road i
Conventional Bit. Conc. 8-29-77 SB 0.53 0. 58 0. 55 E

10~-13-77 SB 0.48 0. 51 0.49
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OFFICE MEMORANDUM

-DATE: October 14, 1977
TO: K. A, Allemeier
Engineer of Testing and Research
FROM: L, T. Oehler
SUBJECT: Pavement Friction Measurements requested by Calhoun County

Road Commission; Research Project 54G-74, 7T7SR-24

In accord with a September 7, 1977 request from R, Walsh, Calhoun County
Maintenance Superintendant, pavement friction measurements have been
completed at six locations, Test results indicate that all but one location
have average or above average friction levels. Low coefficients were on

the 11 Mile Road approaches to 1-94 and range from 0, 18 to 0, 23 and averaged
0. 22,

Prior to testing, an estimated cost figure of $26, 31 per hour was given by
P, Luce to Mr., Walsh, Based on this figure plus data processing, our
charges are:

3.5 hours @ 26,3l: $ 92, 08
1 hour @ 12,10: 12,10
$104, 18

A complete summary of test results and respective locations are attached,
TESTING AND RESEARCH DIVISION

L. C 44,

L. T. Qehler
Engineer of Research

LTOsPMS:lve

- 139 -




Pavement Friction Measurements
Calhoun County Road Commission

Research Project 54G-74, 77SR-24

Test Location

11 Mile Road approaches
to I-94 overpass

15-1/2 Mile Road, South
of H Drive

K Drive, West of
15-1/2 Mile Road

F Drive South, East of
21 Mile Road

R Drive South, East of
22 Mile Road

7 Mile Road, South of
P Drive

Lane

NB
SB

EB
WB

EB
WB

EB
WwB

NB
SB
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=1

=]

.18

.58
.57

o

i

58
. 57

j=]

0. 54
0.48

Coefficient of Wsf

High

0.
0.

=

23
22

. 6}
. 61

. 60
. 58

. 66
. 64

.72
.13

Avg.

=

=]

21
.22

. h9
. 59

. b9
.58

. 6l
. 61

LTl
.70

. D5
.50




OFFICE M

DATE: October 17, 1977

TO,‘ A [} Pa Chﬂtz

Construction Staff Engineer

FROM: 1. T. Oehler

EMORANDUM

SUBJECT: Pavement Friction Tests on "S" Curve in Grand Rapids;
Research Project 54G-74, 7T78R«25

In accord with your request, pavement friction tests were conducted September 7,
1977 on the US-131 "S" curve in Grand Rapids. Only the SB lanes were tested; NB

roadway had not been paved yet,

Southbound wsf values ranged from 0,40 to 0, 58

and averaged 0, 48, Individual lane values are shown below,

SBOL
SBOL

SBOL

LTO:PMSzdve

CC: R. Welke

Coefficient of Wsf

Low  High  Ave
0.46 0,51 0,48
0,40 0,48 0,45
0,47 0,58 0. 52
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TESTING AND RESEARCH DIVISION

£ ot/

L, T. Oehler
Engineer of Research




OFFICE MEMORANDUM

DATE: . October 20, 1977

TO: Donald E, Orne
Engineer of Traffic and Safety

FROM: L. T. Oehler

SUBJECT: Pavement Friction Tesis on M-42: Regearch Project
54G-74, T7SR-26

In accord with your request, pavement friction tests have been completed
oh the 10, 25 mile section of M-42 between M-66 and US-131, Single and
double seal coat surfacing was applied to this roadway during 1976 as
project 57041-10899, The single seal was applied to the inside wheel
track IWT) and double seal was applied to the outside wheel track (OWT),

wsf values were obtained September 13, 1977 and varied considerably
throughout the length of this project. Because of the extensive variance,
we were not able to separate limits of high or low friction by areas,
Instead, ranges of coefficients encountered are reported. Double seal
(OWT) values ranged from 0, 24 to 0, 41 and single seal IWT) values ranged
from 0. 39 to 0,58, Of perhaps even more importance than the individual
values, are the differential friction levels between outside and inside

wheel tracks,

TESTING AND RESEARCH DIVISION

"! ":" JJ\,/I',_,,

L. T. Oehler
Engineer of Research

LTO:PMS:ve

CC: P. Kamarainen
B. A, Conradson
R. Welke
Safety Programs Unit
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OFFICE MEMORANDU M

DATE: October 24, 1977

TO: Donald E, Orne
Engineer of Traffic and Safety

FROM: L. T. Oehler

SUBJECT: Pavement Friction Measurements at Various Upper Penninsula
Iocations, Research Project 54G-74, 77SR-27

In accord with your September 8, 1977 request, pavement friction
measurements have been conducted at four upper penninsula locations.

Location 1 US-2 and US-41 on the bridge over Menominee River
{BOI of 22021).

Coefficients ranged from 0, 42 to 0. 48 and averaged 0. 45
on this bituminous capped structure,

Location 2 US-2, east of Manistique and in the area of Manistique
River Road (Control Section 75022),

A retest of the low friction area east of Manistique showed

a marked improvement in coefficients, with values averaging
0, 47 and 0. 40 respectively for the EB and WB lanes,
However, east and west of Manistique River Road {riction
levels as low as 0, 33 were encountered,

Location 3 US~41 - M-28, west of Marquette County Line (Control
: Section 070233, :

Tracking from adjacent new construction on the WB lanes
has been worn off leaving improved coefficients, averaging
0.4l, EB values averaged 0, 53, similar to the July test results,

location 4 M-28, in the curve area W of Blacksmith Road (Control
Section 66023).

Excellent and poor friction levels were obtained in this area;
coefficients as high as 0,70 and as low as 0, 31 were measured,
Bleeding on this roadway is intermittent and confined to short
areas, not long enough for a complete test cycle of the
pavement friction measuring equipment,
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Donald E, Orne
Page 2
October 24, 1977

Attached, for your review, is a complete summary of friction tests
conducted at all four locations,

TESTING AND RESEARCH DIVISION

<47 0. 4y

L. T. Oehler
Engineer of Research

LTO:PMS:lve
Attachment
CC: E. L. Martin

R. Welke
Safety Programs Unit

~ 144 -



Research Project 54G-74

TTISR~27
Coefficient of Wsf
Location Test Date Lane
Low High Avg,
UsS-2 - US-4] over 9-20-77 EB 0. 43 0,45 0,44
Menominee River
(BO1 of 22021) WB 0,42 0. 48 0,45

East of Manistique
US-2, East of Manistique 9~19-77 EB 0.46 0,48 0, 47
{Control Section 75022)

WB 0. 39 0,41 0.40

RR overpass to Manistique River Rd,

EB 0.40 0.42 0,41
WB 0,33 0. 37 0.35

Iagt of Manistique River Rd.

EB 0. 34 0. 42 0. 38
wWB 0. 36 0.45 0.41

@ Airport Road

EB 0.53 0.54 0. 54

WB 0.48 0.52 0.50
US-41 - M-28 West of Marquette 9-22-77 EB 0.53 0.53 0.53
County Line (Control Section 07023)

WB 0. 37 0.46 0.41
M-28 Curve Area, West of 9-21-77 EB 0, 64 0,70 0. 67
Blacksmith Road (Control
Section 66023) WB 0.31 0. 67 0,48
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OFFICE MEMORANDUM

DATE: November 3, 1977

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

SUBJECT:  Pavement Friction Tests on I-196 at Stocking Avenue in Grand Rapids,
Research Project 54 G~74, 77 SR-28

In accord with your October 3, 1977 request, wsf values have been determined on [-196
af Stocking Avenue in Grand Rapids. The locafion tested is between mileposis 9.193

and 9.372 in Control Section 41029 and the surface tested was concrete. Coefficients
were measured October 4, 1977 and resulting wsf values are shown below for your review,

Coefficient of wsf

Lane Low High Avg
EBOL 0.39 0.40 0.40
EBIL 0.39 0.42 0.40
WBOL 0.31 0.35 0.33
WBIL 0.37 0.46 0.43

TESTING AND RESEARCH DIVISION

Ll T 0dL)
Engineer of Research
Research Ldboratory Section

LTO:PMS:cge

cc: M. L. Jones
Safety Programs Unit
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OFFICE MEMORANDUM

DATE: November 8, 1977

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

FROM: L. T. Oehler

SUBJECT:  Pavement Friction Tests on M=37 N and § of Four Mile Road in Kent
County. Research Project 54 G-74, 77 SR-29

Fri ction level tests have been conducted on the 1977 bituminous concrete project
41033-07689, in accord with your request of October 5.

A visual inconsistency in pavement friction was noticed by field personnel in the out-
side wheeltrack of the SBIL as it approaches Four Mile Road from the north., This in~
consistency was verified by tests in this wheeltrack which yielded a wide range of wsf
values from 0.23 to 0.51 and averaging 0.38. This wide coefficient range, 0,28,
can be directly compared with adjacent outside wheeltrack tests of the SBIL which
were conducted on the same surface and had a coefficient range of only 0.06.

Tests on an older bituminous surface south of Four Mile Road were also conducted in
accord with your request. As indicated by the test summary shown below, pavement
friction levels on this surface are very similar to those of the new surface.

' Coefficient of Wsf
M-~37 Location Lane Low High Avg.

Approaches to Lamoreaux Road NBOL 0.47 0.48 0.48
(1977 Bit Conc) NBIL 0.52 0.53 0.53

- SBOL 0.45 0.49 0.47

SBIL 0.47 0.51 0.50

North of Four Mile Road NBOL 0.47 0.49 0.48
(1977 Bit Conc) NBIL 0.49 0.55 0.52
SBOL 0.48 0.51 0.50

SBIL 0.39 0.45 0.42

Approach to Four Mile Road SBIL-OWT 0.23 0,51 0.38

(1977 Bit Conc)

South of Four Mile Road NBOL 0.46 0.46 0.46°
(1973 Bit Conc) NBIL 0.49 0.52 0.51
SBOL 0.45 0.46 0.46

SBIL 0.48 0.51] 0.49

TESTING AND RESEARCH DIiVISION

Al T Odde)

LTO:PMS:cgc - 147 -
cc: M. L. Jones
Safety Programs Unit

Engineer of Research
Research Laboratory Section



OFFICE MEMORANDUM

DATE: November 9, 1977

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

FROM: L. T. Ochlexr

SUBJECT: Pavement Friction Tests on M 89, Southeast of Allegan.
Research Project 54 G-T4, 77 SR~30.

In accord with your September 22, 1977 phone request to F. Copple, friction level
measurements have been conducted on M 89, Project 03023-11159,located southeast
of Allegan. This 1977 bituminous concrete surface was initially tested August 3,
1977 and wsi values ranging from 0.28 to 0.43, averaging 0. 38 were transmitted to
you as 77 SA-1. A second test series was conducted 10 weeks later, October 18,
and wsf ranging from 0. 36 to 0.48 were determined. The low friction area, mea-
sured during August, on the eastbound lanes southeast of Allegan yielded improved
coeflicients in October which ranged from 0.40 to 0.48 and averaged 0.44. Con-
tributing factors such as traffic, weathering and curing have evidently flushed the
pavement and improved its skid resistant qualities. Complete test results are
shown below for your review.

Coefficient of Wst

M 89 Location Lane August 3, 1977 October 18, 1977

Low High Avg Low High Avg

Southeast of Allegan EB 0.28 0.35 0.32 0.40 0.48 0.44
wB 0.36 0.43 0.40 0.36 0.42 0.40

East of 23rd Street EB 0.41 0.42 0.41 0.39 0.45 0.41
WB 0.36 0.42 0.39 0.41 0.47 0.44

TESTING AND RESEARCH DIVISION

A, T O MLy

Engineer of Research

LTO:PMS:bt

cc: Safety Pro'g'ra.ms Unit
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OFFICE MEMORANDU M

DATE: November 9, 1977

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

FROM: L. T. Oehler

SUBJECT: Pavement Friction Measurements on US 12 in the Village of Quincy.
Research Project 54 G-74, 77 SR-31.

In accord with your September 26, 1977 request, friction level measure-
ments have been conducted on US 12, near Brown Street, in the Village of
Quincy. The pavement in this area is bituminous concrete which was con-
structed in 1962. Wsf values, obtained October 18, 1977, ranged from 0. 28
to 0.41 and averaged 0.35. Individual lane values are shown below.

Coefficient of Wsf

Lane Low High Avg

EBOL 0.39 0.41 0.40

EBIL 0.30 0.36 . 0.33

WBOL 0.35 0.37 0.36

WBIL 0.28 0.36 0.32
TESTING AND RESEARCH DIVISION
£ g, 7 ode)
Engineer of Research

LTO:PMS :bf

ce: Safety Programs Unit
E. H. Millex
R. A. Welke
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OFFICE MEMORANDU M

DATE: November 14, 1977

T0: E. L. Upson, District Engineer
Saginaw District Office

FROM: L. T.Qehler

SUBJECT:  Friction Level Measurements on Sand-Slag Seal Locations in
Saginaw County. Research Project 54 G-74, 77 SR-32

In accord with your teletype request to F. Copple, dated November 7, 1977, pavement
friction measurements have been completed at four Saginaw County locations. A sand-
slag seal was applied at all four locations during June, 1977. Coefficients encountered
during October 20, 1977 friction level measurements at these locations ranged from 0.18
to 0.52, and averaged 0.33. Only Center Road, north of Tittabawassee Road, yielded
wsf values averaging above 0.40. According to County Engineer Gordon Ely, high
traffic volumes on the seals soon after application was a contributing factor in lower

wsf values encountered.,

Below, is a tabulation of test results for your review.

Coefficient of Wsf

Location Lane Low High Avg
Tittabawassee Road between Venoy EB 0.27 0.31 0.29
Road and Westervelt WB 0.18 0.21 0.19
Center Road north of Tittabawassee NB 0.45 0.52 0,48
Road SB 0.42 0.48 0.44
Freeland Road between Mackinaw EB 0.29 0.48 0.39
and Hospital WB 0.24  0.49 0.35
Carrolton Road north of Hickory NB 0.19 0.25 0.22
SB 0.24 0.24 0.24
TESTING AND RESEARCH DIVISION
L ., T OMS
Engineer of Research
Research Laboratory Section
LTO:PMS:cgce
cc: G. Ely
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OFFICE MEMORANDUM

DATE: November 14, 1977

TO: K. R. Rock
District Maintenance Engineer
Alpena District Office

FROM: L. T. Oehler

SUBJECT:  Pavement Friction Tests on M=32, West of Atlanta
Research Project 54 G-74, 77 SR-33

In accord with your October 3, 1977 request, pavement friction tests have been comp-
leted on a kerosene-sand treated surface location on M-32, five miles west of Atlanta.
Wsf values on this treated area ranged from 0.42 to 0.54 and averaged 0.49. An adja-
cent untreated area was also tested; wsf values ranged from 0.36 to 0.47, averaging
0.42, Af both locations, WB values were slightly lower than those encountered on the
EB. A summary of pavement friction tests is shown below for your review.

Coefficients of Wsf

Pavement Surface Lane Low High Avg
Kerosene~Sand Treated  EB 0.52 0.54 0.53
WB 0.42 0.47 0.45
Untreat ed EB 0.41 0.47 0.45
WB 0.36 0.41. 0.39

TESTING AND RESEARCH DIVISION

Ly 7 DML
Engineer of Research
Research Laboratory Section

LTO:PMS:cgce

cc: D. Gouin
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HIGHWAY COMMISSION
" PETER B. FLETCHER
CHAIRMAN

Ypsiianti

CARL V. PELLONPAA
VICE CHAIRMAN

STATE OF MICHIGAN

ooy,

WILLIAM G. MILLIKEN, GOVERNOR

Ishpeming DEPARTMENT OF STATE HIGHWAYS AND TRANSPORTATION
HANNES MEYERS, JR.
COMMISSIONER STATE HIGHWAYS BUILDING, 425 WEST OTTAWA PHONE 517-373-2090
Zeetand POST OFFICE BOX 30050, LANSING, MICHIGAN 48909
WESTON E. VIVIAN
COMMISSIONER JOHN P. WOODBFORD, DIRECTOR
Ann Arbor

December 2, 1977

Mr. David A. Merchant
Divigion Administrator

Federal Highway Administration
211 Federal Building

Lansing, Michigan 48301

Re: Pavement Friction Tests on 1 94,
City of Allen Park.
Research Project 54 G-74, 77 SR-34

Dear Mr. Merchant:

In accord with your October 20, 1977 request, pavement friction tests have
been conducted at the site of a recent bus accident, i.e., eastbound [ 94
approximately 2,280 ft east of Oakwood Blvd. TFriction level measurements
were conducted at this location November 20, 1977 using a trailer type pave-
ment friction tester equipped with ASTM ribbed test tires and at a test speed
of 40 mph. Wet sliding friction (wsf) values ranged from 0.39 to 0.54 and
averaged 0.43.

Additional tests were also made west and east of the accident site. Coef-
ficients west of the site ranged from 0.40 to 0,54 and averaged 0.44. Simi-
lar values were determined east of the accident site where coetficients
ranging from 0.41 to 0.48 and averaging 0.44 were determined. The pave-
ment surface at all locations tested is bituminous concrete, constructed in
1974 as Project 82022-04950. The following is a summary of wsf values
for your review.

MICHIGAN The Great Lake State
-152 -




D. A. Merchant

Approximated
I 94 Location

West of accident site

At accident site

East of accident site

-
Lane
Low
EBOL 0.41
EBCL 0.40
EBIL 0.41
EBOL 0,39
EBCL 0.40
EBIL 0.41
EBOL -
EBCL 0.41
EBIL 0.48
Sincerely,
/

December

Coefficient of Wsf
High
0.43

0.43
0.54

0.41
0.43
0.54

Z

Charles Uray, Jr.
Deputy Director
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2, 1977

Avg
0.42

0.42
0.50

0.40
0.41
0.47

0.41
0.44
0.48




"OFFICE MEMORANDUM

DATE: November 14, 1977

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

FROM: Lo To Oehler

SUBJECT: Pavement Friction Measurements on M-50, City of Monroe
Research Project 54 G-74, 77 SR-35

In accord with yaur October 25, 1977 request, friction level measurements have been
conducted on the M-50 curve at Spaulding Road, in the City of Monroe, The concrete
surface at this location was constructed in 1959 as Project 58111, CI. Wsf measure-
ments were conducted November 2, 1977, Ceaefficients ranged from 0.39 to 0.42 ond
averaged 0.40. Individual lane values are listed below for your review.

Coefficient of Wsf

Lane Low High Avg
EBOL 0.39 0.41 0.40
EBIL 0.39 0.42 0.40
WBOL 0.39 0.40 0.39
WBIL 0.40 0.42 0.4]

TESTING AND RESEARCH DIVISION

_LL ] € ._J"‘ Oz,‘ﬁf‘ﬁ,l
Engineer of Research
Research Laboratory Section

LTO:PMS:cgce

ce: Lo V. Suboski
Safety Programs Unit
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OFFICE MEMORANDUM

DATE: November 15, 1977

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

FROM: L. T. Qehler

SUBJECT:  Pavement Friction Measurements on M-66 Between Sheridan and
Stanton. Research Project 54 G-74, 77 SR-36

In accord with your November 4, 1977 request, pavement friction tests have been con-
ducted on a section of M~66 in Montcalm County.

A recent maintenance repair placed smooth strips of seal throughout the entire length of
M-66 between Sheridan and Stanton. A wide range of coefficients were encountered
during November 9, 1977 pavement friction measurements as a result of these strips
meandering in and out of wheeltracks. Coefficients ranged from 0.09 to 0,58 and
averaged 0.44. Low friction levels were obtained in all wheeltracks except the SB-
OWT where the lowest value encountered was 0,42,

Attached is a summary of coefficients for your review.

TESTING AND RESEARCH DiVISION

b, T OMy

Engineer of Research
Research Laboratory Section

LTO:PMS:cge
Attachment

cc: M. L. Jones

R. A. Welke
Safety Programs Unit
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M~66 Location

77 SR-36

Coefficient of Wsf

SB-OWT SB=1WT NB-IWT NB-OWT
N. of Sheridan 0.58 0.46 0.48 0.47
N. of Ruby Road 0.55 0.54 0.43 0.47
N. of Holland Lake Road 0.53 0.42 0.49 0.49
N. of Woods Road 0.52 0.55 0.48 0.51
N. of Sidney Road 0.55 0.29 0.30 0.13
1/2 Mile N. of Sidney Road 0.58 0.13 0.49 0.45
S. of Colby Road 0.57 0.35 0.34 0.57
N, of Colby Road 0.58 0.43 0.52 0.51
At Pakes Road 0.53 0.45  0.30 0.40
N. of S. Limits of Stanton 0.52 0.45 0.18 0.09
At E. Lake Street 0.42 0.33 0.45 0.45
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SECTION VII

SPECIAL ATTENTION LOCATIONS
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Special Attention Locations

Commencing with the 1973 test program, all locations with resulting
friction levels of 0.35or lower have been reported as soon as possible after
such friction levels have been determined.. This is being accomplished
through previously established "high-accident" or "special request' pro-
grams, which have always been reported without delay, or through a re-
cently established ''special attention" reporting procedure. Reported within
this section are the "special attention' locations and their respective Wsf
values.
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OFFICE MEMORANDUM

TO.' Dc E- Ome
Engineer of Traffic and Safety

FROM: L. T. Oehler

SUBJECT: Report of Pavements with Wsf Values Averaging Below 0.35,
Research Project 54 G-74, 77 SA-1.

In conformance with our continuing policy of reporting friction levels below
0.35, the attached list of 20 locations is furnished for your review. Listed
friction levels were determined from routine inventory skid tests which
were conducted between March 30, 1977 and August 4, 1977.

TESTING AND RESEARCH DIVISION

~L iy, 7. DMy

Engineer of Research

LTO:PMS:bf

Attachment

ce: K. A. Allemeier
R. A. Welke
A. P. Chriiz
Safety Programs Unit
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