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LEGEND

Direction of Test Vehicle
H NB, 5B, EB, WB etc. = Northbound, Southbound, ete.

Lane Tested (noted following direction of test vehicle)

RT = right turn lane 3 or 2 = third or second lane from
OL = outer lane centerline or median
CL = center lane
. IL = inner lane
LT = left turn lane
D = deceleration lane

Surface Type

BA = bituminous aggregate

BC = bituminous concrete

CONC = portland cement concrete
NSST = non-skid surface treatment
SA = sand asphalt

ST = surface treatment



SUMMARIES OF MICHIGAN PAVEMENT SKID RESISTANCE
1968 Test Program

The annual reporting procedure for skid resistance testing as initiated in
1965 is continued in this report, which summarizes the nearly 9,700 skid
tests conducted during calendar 1968 test year. The report includes the
following five sections:

1. Conventional Concrete and Bituminous Pavements

2. Friction Levels Determined After a Five-Year Service Pericd
3. Experimental Features in Pavement Surfaces

4. High-Accident l.ocations
5

Special Request Tests

Item 2 is anew section, added tothe report this year forthe first time. In
this section, all projects which have had earlier data reported will be re-
tested after a five-year service period and data will be given in future
reports.

Explanatory remarks are presented at the beginning of each section as a
preface tothe tabulated data for that category of pavement testing. Of these
categories, all Special Request tests and all High-Accident Location tests
havebeen previously reported tointerested agencies within the Department.

All skid test values are expressed as 40-mph coefficients of wet sliding
friction (wsf). A wsf value of 0.40 is generally considered the dividing
point between "'satisfactory" and "unsatisfactory' pavement surfaces and
it hasbeen arbitrarily defined as the '""Departmental Safety Standard. Sur-
faces with coefficient values of 0.35 to 0.40 areina '"transitional" or "ques-
tionable" range. Projects below 0.35 could be dangerous under wet con-
ditions, depending on prevailing speeds, road alignment, and geometrics.
Surfaces with coefficients of 0.20 or less areas slippery as packed snow.
Reference should be made to Research Report No. R-585 ("Summaries of
Michigan Pavement Skid Resistance: 1965 Test Program'') for information
regarding operation of the skid-test device, selection of test areas, and
verification retests.

1 Moyer, Ralph A., "A Review of the Variables Affecting Pavement Slip-

periness, ' Proceedings of First International Skid Prevention Confer-
ence, 1959,




SECTION 1

CONVENTIONAL CONCRETE AND BITUMINOUS PAVEMENTS
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Table 1 -- Concrete Pavements Constructed in 1966, 1967, and 1968

1966 Construction

Initial skid tests were conducted during the second year of service on 19
projects constructed in 1966 and comprising 80 lanes of roadway (112.7
lane miles). Friction levels ranged from 0.24 to 0. 68 and averaged 0. 45.
Two lanes, representing 1.6 percent of the total lane mileage, yielded av-
erage wsf values below 0.30. Average values of 0.27 and 0.29 were ob-
tained respectively on the WBOL of U 63052A, Cl8 and the WB#3 lane of
U 82062-010, wsf values ranging from 0.30 to 0.39 were also determined
on 22 lanes which represent 19 percent of the total lane miles tested.

1967 Construction

Coefficients determined on 1967 concrete pavement construction ranged
from 0.35 to 0,70 and averaged 0.50. Only three of the 52 lanes tested
this year produced average coefficients belowthe Departmental Safety Stan-
dard of 0.40. The average friction level onthe WBOL of Project ¥ 06041~
001 was 0.37. The level obtained on the SBIL and NBOL of ¥ 79032-001
was 0.38 and 0, 39, respectively. These three lanes represent 1.4 percent
of the 171 lane miles (13 projects) tested.

1968 Construction

Eighteen lanes of seven concrete pavement projects (68. 6 lane miles), con-
structed in 1968, were tested in their initial year of service. All lanes
yielded values above the Departmental Safety Standard, with values ranging
from 0.40 to 0. 63 and averaging 0.52,

Table 2 —— Bituminous Concrete 4.12 Constructed in 1966, 1967, and 1968

1966 Construction

Ten1966 bituminous concrete (BC) projects were tested this year after two
years service. Wsf values range from 0,32 to 0.59 and averaged 0.45 for
the 37 lanestested (51.0 lane miles). Seven lanes, representing 25.7 per-
cent of the total lane miles tested, yielded coefficients averaging lower than
the 0.40 Departmental Safety Standard. The average coefficients on these
seven lanes range from 0.35 to 0.39 and are categorized as being in the
transitional area between a safe and unsafe friction level.




1967 Construction

Following a one-year service period, 22 bituminous concrete projects con-
structed in 1967 were tested and the friction levels obtained ranged from
0.31 to 0. 64 andaveraged 0,47 for the 72 lanes (212, 0 lane miles) involved.
Eleven percent of the lane miles tested (11 lanes) averaged below the De-
partmental Safety Standard.

1968 Construction

Initial skid tests were conducted on 26, 1968 bituminous concrete projects
consisting of 82 lanes (264.8 lane miles). Coefficients ranged from 0,31
to 0.68and averaged 0.47. Averaging below the Departmental Safety Stan-
dardwere 23.2 percent of the lane miles tested (11 lanes). However, bitu-
minous concrete projects for the 1968 test year--tested during their first
year of service--show an increase of 12 percent over initial values of the
same surface-type tested in 1967,

Table 3 -- Bituminous Aggregate4.11 Constructed in 1966, 1967, and 1968

1966 Construction

One 1966 bituminous aggregate project (BA), consisting of two lanes (14.4
lane miles) was tested during the 1968 season. This project exhibited ex-
cellent skid resistant qualities with wsf values ranging from 0,64 to 0. 67
and averaging 0, 66.

1967 Construction

Sixteen 1967 bituminous aggregate projects comprising 34 lanes (169.5 lane
miles) were tested during 1968, following a one-year service period, Coef-
ficients of friction range from 0.33 to 0.71and average 0. 49 with less than
two percent of the total lane miles falling below the Departmental Safety
Standard.

1968 Construction

Initial skid tests were conducted oneleven 1968 bituminous aggregate pro-
jects consisting of 31 lanes (192, 8 lanemiles) during this test year. Coef-
ficients obtained ranged from 0. 21 to 0.58 and averaged 0.40. Averaging
below 0,40 were 48, 6 percent of the lane miles (15 of 31 lanes). Friction
level determined on five lanes, representing 14.4 percent of the total lane
miles, was below 0.30. Construction projects associated with these lanes




PERReGt

were Mb 18022-006, F 22012-002 and Mb 24051-002. Data were reported
for appropriate corrective action through the special request phase of the
skid resistance study (see Table 24).

Table 4 ~~ Miscellaneous Bituminous Surfaces Constructed in1967 and 1968

Stone-Filled Sand Asphalt

1967 Construction

Five stone-filled sand asphalt surface course projects were tested after a
one-year period of service. Wsf values ranged from 0.42 to 0, 64 and av~
eraged 0.50 for the 12 lanes (38.7 lane miles) represented by this service
type. All coefficients determined were abovethe Departmental Safety Stan-
dard.

1968 Construction

Tested during the initial service year weretwo projects representing eight
lanes (15.1 lane miles) of stone-filled sand asphalt surface course. Lanes
onthe US 2 portionof Mb 49023-009, representing 36.4 percent of thissur-
faces' lane miles, yielded wsf values of 0.32 and 0.33. The remaining
54. 6 percent of the lane miles exhibited friction levels ranging from 0. 40
to 0.46 and averaging 0,42,

Special Hot Emulsion Wearing Course

1967 Construction

Special hot emulsion sand mix surface courses were applied on two 1967
construction projects that were tested this season, following a one-year
gervice period., Wsfl values range from 0.48 to 0.59 and average 0.51 for
four lanes (9.2 lane miles) representing this surface type. Additional coef-
ficients for project Mb 38061-008 are reported under 1968 construction and
also as 68 SR-6 in Table 24.

1968 Construction

Two special hot emulsion sand mix surface course projects were constructed
and tested in 1968. For the six lanes (27.3 lane miles) wsf values range
from 0.43 to 0.56 and average 0.48. Additional information for project
Mb 38061-008 is contained in the preceding paragraph and also as 68 SR-6
in Table 24,




Non-8kid Surface Treatment (Single Seal)

1967 Construction

Two single seal NSST projects, representing six lanes (62.4 lane miles)
were tested after a one-year service period. Wsf coefficients obtained
averaged 0.55, well above the Departmental Safety Standard and ranged
from 0.49 to 0. 63,

Non~8kid Surface Treatment (Double Seal)

1967 Construction

Project Ms 21024-008, representing two lanes (3.4 lane miles) of double
seal non-skid surface treatment, was tested after its first year of service.
Friction level was extremely low with coefficients ranging from 0,16 to
0.28and averaging 0.22. Because of the potentially hazardous surface con-
dition onthis project, wsf values werereported to the Bureau of Engineering
for appropriate corrective action..

Bituminous Non-8kid Resurfacing

1968 Construction

A single, bituminous non-skid resurfacing project, constructed in 1968,
was tested this year. Coefficients range from 0.58 to 0. 62 and average
0. 60, thus exhibiting outstanding skid resistance qualities for the four lanes
(8.1 lane miles) involved.
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TABLE 1

CONCRETE PAVEMENTS CONSTRUCTED IN 1966, 1967 and 1968

Profect Trection Coelficlent of Wet
N:fc Locatian Paving Contractor ARgrogate Sources and Bliding Frictian |
coarae Fine Lane Low l High I Avg
—
U 380834, C4 M 50 - US 127DN from Dlackstone 8 E Elgenhour Conat, Co., e, 30-35 a0-35 WBOL o317 0,41 0.48
& SE to Inlorgection of Columbus St & WRCL 6.36  0.41 .39
Mich Ave. Also from Water St N lo walL 6.36 0.29  0.37
Mich Ave
U 40051E, C25 B 26 (5B) from Gratiot Ave Lo Wells 5t Andareon & Ruzzin, lne, E. ¢ law, 50-1 &
Dix 50-41 8no1, 0,48 44 0.42
BBCL Q.41 2.43 .42
581L 0.44 .47 0. 46
B150M1G, C¥s 194 from 5 of 8 Mile Rd N te 14 Mije Rd Elsenhour Const. Co., lno. E. C. Lavy, §0-41 NBOL 0.40  0.42  0.41
1 B2025H, C4T Dix NBCL 044 0,43 0.47
NBIL 0.44 0.49  0.47
SBOL 0.34 0.3 0,38
SBCL 0. 39 0.40 0.40
SEIL .48 0.52  0.4%
BiI501i1G, C74 194 from 10 Mile id K o 12 Mite Rd Eisenhour Corst, Cn,, Ing, E. C. Levy, 50-41 NEOL D.a6 0.42  0.40
[ NBCL 644 0.46  0.45
NEIL ¢.64 0.56  0.56
SBOL 9.8 0.4 0.39
SBCL 2,43 0.47  0.45
EBIL 0.54 #.58 .56
BIS0111G, C75 194 from 12 MLle Bd N to 14 Mile d Elaephour Consl, CO., Ine. E. C. Lavy, S0-41 NBOL .87 4.4z 4.3%
Dix NBCL 0,42 0,45 0,44
NBIL 0. 58 0.4 0.60
S8BOL 0.38 0,44 0.41
SBCL 0,80 0.54 (.52
SBIL 0.57 .58 0.58
U 638314A, C168 US 24 from § ol Gekland-Wayne Co, Line Cooke Contracting Ce. E. C. levy, 62-55 NEOL 0.34 0.32 037
U B2053A, €99 to N of Oakland-Wayoe Co. Line Dibx NB#R 0.4z 0.44  0.43
NB¥2 (1] 0,38 0.36
KBIL .36 0.37 ¢, 36
B8EOL ¢.a5 .41 ¢.38
SB#3 9.82 .38  6.33
Spé2 .33 B.3p 6.34
EBIL 0.36 9,41 5,38
17 630524, ClA M 24 from Telegraph Bd E to Woodward Ceske Contracling Co. 81-4 63-4 EBOL 0.28 4.3 .00
ve EBCL 0,33 0,37 0.34
EBIL .41 0.48  0.45
WBROL 024 0.29  0.27
WBCL  0.20 90,34 0.32
WRTL 0,36 0.38  0.37
W | t1earv4n, oot 175 from B th 5t N to Sprague 8t Cecke Contracting Co. E. C. Levy, 82-5 & NROL  0.38  0.44  0.42
[Te] Dix 50-41 NHCL 0.39  0.40 039
[ ) NRIL 0.80  0.56 0.53
— SBOL 0.37 0.38 0,34
SBCL 0.45 0.47 .45
SBIL .60 0.68 0,63
-1 63¥74A, C68 175 from Berphard St N to Manatee 5t Cookn Coztracting Co. E. . levy, S0-41 NBOL 0.53 0.56 0,54
Dix NBE: .40 0.48  0.43
ND#z 0. 50 0.5¢ 0.3
NBIL i 48 0,51 0,50
8BOL G 47 6.54 0,50
SPH $9.38  0.42  0.40
EB#2 0,45 o4% (.46
SDIL 0.53  B.5% .67
F 770234, C2 M 21 reloe. from E of Darth Rd E io Denton Construction Co. 755 & R0-26 EBOL 0,52 0,57 06.56
neatr Michigan d TL-47 ERIL 0.63 0.68  4.46
WBOL 0,48 0,51 4.49
WEBIL .60 0.61 0,48%
U 77923P, 0 M 21 retoc. from 40 th 31 E to 3 146 Eisenhour Cenat, ¢o., Ine. 15-6 5U-26 EnoL 0. 46 0.51  0.48
EBIL .50 0.5¢ 0.51
WBOL .50 0.54 0.53
WBIL 6.5t 0.55 0,53
U 770231, G10 W 31 reloc. {EB) from M 146 F to Etaonhour Const. Co., lne. 75-5 50-26 EDDL Nk Tested
Us 25 Parking Lane
EBCL Q.45 651 .50
EDBIL 0,46 G 47 & 47
U 82062-010% US 12 from W of Haigh 5t Wio E of Thompaon-MeCuolly Co. 831-7 €3-7 WEOL 0.33 0.35 0,34
US 24 (WE only) Wa3 028 a.3¢  0.28
WO4z 0,34 0.38 0,37
WBIL .33 9,38 0.34
BI 8Z194E, C¢ 175 from 8 of Scheafor Rd N to Kutchine Co., Tne, E. C. Levy B2-10, NBOT, 0.4 0.48  0.43
Bl 82194F, CG Leonard Ave (Tranton & B2-5 & NBCL 0.44 89,48 0.45
Dix} 47-18 NBIL 0.54 0.57 0,58
SBEOL 0.37 0.42  0.39
SBCL 0,48 0.7 0,51
SHIL 0,6 0,63 0,68
PBI 821847, €22 178 from W of Green Ave E lo W ol L. A. Davidson Co, E. €. Levy, B2-10 & NEOL 0.44 046 0.45
BI 821940, C24 Livernale Ave Dix B3-55 KB#A 0.48 0,52 0,50
NB#2 0,50 0,68 40.53
NBIL 0,56 0,61 0,88
SBOL .44 0.47 0,45
5B .47 0.52  0.43.
EBE2 .85 0,63  0.59
SRIT, .58 o 0.61
.

* Bee also Table 2




TABLE 1 (Cont. )

CONCRETE PAVEMENTS CONSTRUCTED IN 1966, 1967 and 1968

Project R . Aggrogate Sources Direcilon Cosfficient of Wot
No. Lewaition Paving Centractor and
Coarap ] Fine Lana Low High
( F 041 -t U525l Conneetor from Meilta Bd F o L. W. Edison Co. (WB) G5-1 65-7 EROI, G, 43 0,47 .45
exinting BB 21 Hotlgekiss & Douma, Inc. {EB) EBIL 0.48 0.5 O.5F
WBOL 0.35 0.39 0,31
WDIL 0,47 62 0.4%
1 0ALLE-00 175 fram Knlekerhooker 3d N io N L. W. Edison Co. 85-T a5-7 NRACL 0.48 0.48  0.48
of M &3 NBIL .52 0.54 .53
8BOL a.44 O, 47 G. 48
$BIL 4,51 6.55 0,54
L 00035 i, C8 L 756 from Unior fid N to N of Hegver itd The Kutchine Co, & T1-15 & 71-15 NBOL 0,47 0,50 0,49
Kutchine Co., Ine., 63-4 NBIL .49 0.55 0.52
SNOL £.45 0.50 0.48
SBIL 0,56 0,60 0,58
1 09035D, C9 {75 from Deaver Rd N Lo Andersen Tid Sargent Conlracting (lo. 857 65-7 NROL, 0,45 0.48  4.48
NBIL G, 48 2,55 0,51
EBOL 045 2.5¢ 0,48
anfL 4.49 G.54 8,52
1 090A5E, C10 £ 75 fram Anderson Rd N lo Neuman Rd Sargeat Contracting Co, 65T & -
71-47 86-7 NBOL 0.41 0,46 0. 44
HBIL 0,46 0.52 .40
SBCL 0. 48 0.4%  0.48
SBIL 0,48 0,52 0,50
[ G98I5F, Cl4 | 75 from Neuman Rd N te liay-Arenac Bargent Conlracting Co. 867 65-7 NBOL 0.48 0.54 0,52
Co, Line NBIL 0.55 0.5% 10,56
SROL 0,44 7.48  0.46
EBIL 0.5 ¢.54  0.52
P~ 113073-000 169 from $ of Kalamazao River N to Carl Goodwin & Sons, Ine. 12-43 & 12-43 & NBOL .51 9.5¢ 0.52
O 154 : 8-80 8-80 NBIL .55 0.59 057
o BBOL .50 0,54 0,53
SDIL 0,51 0.86 0.53
113073-G07 L 89 from N of M 60 N t& ".I" Drive L. A. Davidson Co. 12-31, 12-44 12-d4 WHOL 0.48 0.54 0.51
30-35 & B-80 NBIL 0,54 0,58 0.56
SBOL 0.48 0.8 0.5
8BIL 0,50 0,51  0.50
U 25042-005 M 78 reloe from Miller Rd B to Chas.D. Kngers Const, Ca. & 06384 83-54 EBOL 0,50 0,53 0,62
Tristol N Kutching Co., Ine. EBIL .54 0.57 0.85
WBOL 0,51 0.53 0.52
WBIL 0.54 0,58 0.56
¥ 78032-000 ¢ M 16 from West St E to Huron & 1. A. Forsberg, Ihe. & Ta~5 79-73 NBOL 0.a7 0.41 0.30
Goodrich Ste W. F. MecNally Co. NRIL 0,40 0,44 0.42
SBBOL 0.50 0,51 0,60
SBIL 0,36 0.41 n.38
U 82062-011* US 12 frem Brady St E to Rouge River Kutchins Co., Inc. E. C. Levy, 47-15 EBOL 0.50 .50 0,58
(Trenton & Dix} EB#2 0,46 0.50 0,48
EB#2 0.50 0.52 0.5%1
EBIL 0,45 0,50 0,47
BI 82194J, C28 175 from Junction Ave Azea E t0 E Eutchins Co., Inc, E. C. Levy, B3-T & EBOL 0.44 0.53 0.47
RI B2104K, C29 of W, Grand Blwd Dix G355 EB#3 0.45 0,63 0,50
EDB#2 0,62 0.70  D.66
EBIL 0.60 0.66 0.6
WBOL 0.42 0,44 0,43
WBH3 0,45 0,52 0.48
WE#2 0,62 0.4 0.83
WBIL 0.62 0.66 0.64
N\,
e
T 05111-007 175 from N of M 4% N to 8 of Maple Denton Const, Co. & &5-7 85-7 NBOL 0.42 0.48 0,45
HRidge Ad Sargent Contracilng Co. NBIL 0.47 0,58 G.62
SBOL 0.40 0.54 0. 47
ML 0.42 0.53 0.4%
I 33061-020 M 42 from W. of Catherine St E Lo Eigenhour Const, Co,, Ino. 41-44 15-33 WBOL 0.45 0.49 0.48
Logan 8t WBCL 0.50 0.53 6,51
WBIL 0.51 0,53 0.52
@ 183174-078 175 from Victor Ave N te Berthard Cooke Contrgoting Co, E. C. levy, a42-7 NROL .52 0.54 ©0.53
W | piassse1aztt Ave {Trenton & Dix} NBCL  ¢.55 0,60 0,57
=] NBTL  0.56 0,6  0.58
nle2iosn, ¢1g 175 from lodge Freeway E to 5L L, A. Davldson Co, E. C. levy, €3-55& EBOL 0.56 0.82  0.59
BI 82195D, C20 Antaine Dl 47-15 EB#3 0.5 0,54 0,52
i 822510, 45 EB#2 0. 46 .52 0. 50
EBIL 0,43 0,47 0.45
WBOL 0.58 Q.80 0,58
T WAL 0.45 0,51  0.48
WBH2 0,42 .45 0.43
WRiL 0.60 0,63 0. 63
N

+ Bee alan Tubie 2

*e rest conducted ofi NS only, 8B on dirty and ool spen

=10~
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TABLE 2

BITUMINOUS CONCRETE (4.12) CONSTRUCTED IN 1966, 1967 and 1968

~11~

Divectlon|  Ceefflelent of Wet
Project Aggregate Sources
N‘,}e Lacation Paving Contractor and Stiding Friction
(Coarse ] Fine Lane Law I High I Avg |
Mb 50051C, C26 US 25 from Wells 5t N o N of Pat{erson Ward & YanNuck, Ine, 50-15 & 63-4 50-35 NROL 0.3% .41 0.40
Ave NDECL 9.43 0.45 0. 44
NBIL 0,43 0.45 0,44
Mb 63051C, C25 US 10 (5D) from Lincoin Ave SE to A & A Asphalt Pavirg Co. 47-3 47-3 SBO1, 6.0 ©6.43 0,42
Mb 83051C, C26 Webster Rd SB#3 0,44 6.46  0.45
BB#2 0,44 0,49  D.46
SRIL 0,45 0,49 0.47
F77029D, Cl1 M 21 reloc (WB} from M 146 E to US 25 Blue Water Aaphalt Co,, In 17-40 63-4 WBOL Mot tested
N reloe (WB} from (] B ue Water Aapl .y Ing, Parking Lane
WICL 0,45 0,48 0.47
WBIL 0,48 0,56 0,49
Mb 31031A, C4 US 12 from NE of Maplo RG, thence NE Washtenaw Asphait Ca. 47-3 A1-57 EROL ©,53 2,56 0,54
0.T07 mi ERIL 8.58 0,59 0,59
WBOL G.54 0.58  0.57
WBIL 0.56 3,58  0.57
Mb 810T2C, C6 194BL froxa W of Arlington Bivd E to W Ann Arbor Censtruction Co. 47-3 81-a7 EBOL 0.5 0.52 0.52
of Chalmers Rd EDIL 0.53 0.54 0.53
WBGL 0.50 0. 5% Q.51
0 WHIL  0.65 0.56 0.56
w0
[43] Mh 82053C, C4f US 24 from W Chicago Blvd N te M 14 Ajax Asphalt Paving, Inc. E. C. Levy, E. C. Levy, NROL 0.32 0,43 .37
— &nd from Schecleraft Ad N te Acacia St Detrait Detroit NB#3 0,38 .44 G. 40
NR#2 0,41 0.48 0.45
NBIL 0.54 0,58 0.55
U 82062-010* US 12 from LS 24 E to Halgh & Thompson-McCully Asphalt 47-3 81-82 EROL 0.38 0.41 0.39
Paving Ce, EB#3 .44 0.4 0,44
ED#2 0. 44 0.47  0.46
EBIL 0,43 Q.44 0.44
WHOL . 42 0.45 0.44
W43 0.42 ¢, 42 0,42
WB#2 0. 45 G.48 (.46
WBIL 0.41 0. 44 0.42
Mb 82101-012 M 14 from Greenlield Rd W to Auburn Rd Detrait Asphalt Paving Co, 47-3 473 EBOL 9.37 0.39 0.38
EBIL Q.39 0.42 0.41
WBOL 0,36 0.38 0,37
WBIL 0,46 0,41 0,40
Mb 82121-010 1 96BS from Washington Ave to W Chicaga Detroit Agphalt Prving Co. 47-3 50-41 EBOL .37 0.87 0.3%
Ave EDIL .34 0.38 ©0.35
WDBOL 0,36 0,36 0.38
WHIL 0,37 .41 . 40
Mb 0303%-008 M 13 from MeGraw Ave N to Lafaysite Ave Midiond Contracting Co. 7%-21 79-73 NEOL 0.47 .50 ¢, 48
NEIL 0. 41 0.46 G.43
SBOL 0.4%8 0,53 .51
SHIL 0,42 0.46 0.45
F 14042-001 US 12 from M 205 ME to E of Union Rd Reith-Riley Const. Co., Ine. 39-1 T8-25 ER .53 0,57 0, 55
) WB 0. 54 .87 0,58
Mb 23031-005 US 27 frem § Limits Olivet NE to US 2TBER Relth-Rlley Const. (o., Ing, 47-3 12-31 & 12-35 NB 0,53 0.57  0.55
8 of Charlotie i)z ] 0,52 6.584 0,53
Meb 23043001 M 43BR from M 43 E to M 100 Heith-Riley Const. Co., Inc. 47-3 33-6 EB C.45  0.47 0,46
wB 0. 44 0,47 0.45
Mb 25081-007 M 21 from Meida 5S¢ E to Cour{ S¢ Spartan Asphalt Paving Co. 47-3 &1-81 EBOL 0,4t 0,41 D.41
EDIL 0.42 0,45 0,44
WBOL 0.45 0,47 6,46
f~ WEIL 0,42  0.44 043
w
o | Mb 41043-005 M 21 from W of Whilohille Ave E 1,184 Reitk-Riley Const, Co,, Ing, 41-1086 £1-108 EB 0,57 0.58 Q.58
— mi WH 0.55 0,357 0. 46
88 44061-005 M 90 from M 53 E lo Brown Clty Williams Bros 88-4 44-1 EB 2,57 0.82  0.58
Aaphalt Paving Co. WwB .58 9,84 0.61
Mb 48061-010 U2 223 from W on Onsled RA E to W of Ayling-Cunningham 47-1 & 81-5T EB 0. 586 0,58 0,57
(Part) Wolf Creek Rd Asphalt Paving Co, Maumes Stone Co. WH 0,53 0.57 9.55
Maumes, Olnic
Mb 46061-010 UE1Z2 from M50 E o E of M 124 Ayling-Cunningham -3 & a1-57 EB 0,48 0.4 0
(Part) Apphalt Paving Co, Maumee Stone Co. wB 0.51 ¢.53 0.52
Maumees, Ohlo
Mb 53011008 M 116 from US 10 N to Dryant Ave Laman Asphalt & Paving Co, 67-2 87-2 NBOL 0,50 6,51 0,56
NBiL 6.52 0.52 0.53
SBOL 0.54 0.5 0.55
SBIL 0.53 0.55 0.54
* See slpo Table 1




TABLE 2 (Cont.)
BITUMINOUS CONCRETE (4.12) CONSTRUCTED IN 1966, 1967 and 1968

Coefficlent of Wet

Pr Aggregate Sources Directlon
"olect Lacatton Prving Contractor B o and Sliding Friction
Conrae Fine Lane Low High Avg
Mo H40IL-004 US £31 fram L. 45 m! N of Morley N Reith-Rlley Const, Co., Inc, 54-42 54-42 NB 0.53 0.80 0.5%
0.96 mi; fram 8 of Filmore Rd N 8B 0.4% 9.60 0.55
0,58 ml &k from .20 mi N of N
Limites Big Rapida N 0,90 mi
Mb 55011-008 US 4l from £ th 5t W to Menominee Payne & Dolan of 52-39 664 EBOL .38 0.42 0.40
Rlver Wisconeln, Inc. ERIL 6,42 0.45 0,44
WBOL 0. 45 0.46 0.46
WBIL 0,38 0.39 $.a8
F 55012-008 US 41 from B Limits to N Limita of George Hocking 52-38 56~4 NB 0.49 0.5¢ 0C.4D
Stephenaon Const. Co. 5B 0.44 0.48 (.46
F 81023A, C4 M 46 from Bheridan M F Lo Dreocks Rd Tefth-Tiley Conat, Co., Ine. US Steel, 70-9 EBOL 0.32 0.36 0.34
Gary, Indiapa EBIL 0.37 0.41  0.40
WBOL 0.37 0.43 0. 44
WRIL 0,39 0,47 0,43
Ms 81876-001 M 20 from Muakegon River N to 8 of Reith-ltiley Const. Co., Inc. 70-9 T9-9 NBOL 0.53 0,5¢ .54
M 213 NBIL 0.50 ¢.51  0.51
SHOL 0.50 .51 0. 51
EBIL 0,51 &5 8,5
Ms 63441-012 US 14 from Voorhiea Rd N to Watkins Lind Agphalt Paving Ce. 63-4 63-4 NBOL 0,41 ¢. 44 0.48
Lake Rd NBCL 4.34  G.35 0.85
~— NEIL G40 G4 0.45
E SBOL  ¢.34 0,36 0.36
z SBCL .33 0.38  0.34
3 SBIL 0,36  0.41 0.3%
et
M~ 58 74022-008 M 80 from Wildeat Rd E to US 25 Rlue Water Asphalt Co., Ine. 814 14-51 ER 0,60 0,83 0,61
7o) WB 0.51 0.54 9,53
2 Mhb 77T031-004 US 25BR from W Limits of Marysville Blue Water Asphait Co,, Inc. 17-40 Té-d NB 0.38 0.41  D.48
NE to BE of M 22 8B 0. 48 .42 o041
F 78032-001% M 15 from W of West SL E to § of Saginaw Asphalt Paving Co. 79-21 T9-78 NB 0.33 0,36 ¢34
Huron & Goodrich Sta 8B 0.35 0.37 C.36
M 79042A, C5 M 46 from W Limlta of Kingsten E h-Tiley Const. Co., Inc. T9-21 T3-21 EBIL 0,42 G, 44 ¢, 43
to E Limlta WhBIL 0.87 0.41 0.3
ML BL031-085 U5 12 from Nebio Nd NE to Johnson St Ane Arbor Const. Co. 47-3 B1-5T EBOL 0.44 0.52  0.48
EBIL 0.47 0.51  0.45
WHOL 0.43 0.52  0.49
wBiL 0,48 0,50 0.49
1826224, C29 i24d from Ecf Ozga R F to Thempsor-MeCully 471-3 61-BZ EBOL 0.34 0.38 0.36
Beech-Taly Rd Asphalt Paving Co. EBCIL 0,42 0,47 .44
EBIL .43 0. 80 0.52
WBOL 6,31 0,96  0.94
WBCL 0.42 0.45 (.44
WBIL .52 0.35 .53
U B2062-011* U8 12 from Brady St E to Houge Rlver Detroit Asphalt Paving Co. 47-3 47-3 EBOL 0.44 0.47 0.45
EBCL 0.45 0.48 G.48
EBIL .52 0.55 G.58
WBOL 0.45 0,47 .46
WBCL .38 0.42 G.41
WHIL 0,48 0,48 ¢.47
N
' ]
ML 0B8G11-003 M 43 from Bhuliz Rd N 1o M 37 Reith-Riley Censt. Ce., Inc. 41-38 B-58 EB a,50 0.5 &.50
WB 0.45 .49  G.47
Mb 08052-004 M 56 from § Limits of Nashville N te Williama Broa 34~51 34-51 NB 0.6€6 0.66 0.58
N of Gregge Creseing Rd Asphalt Paving Co. 8B 0,57 0068 9.62
Mk 11052-00% US 33 from NW of 1 44 N tc 8 Limits of Jehn G. Yeringten Co. 41-22 & i1-75 NH .32 0.43  6.37
St. Joseph; also from N Limits of US Btesl ER g,a1 0,42 9,97
Bemnton iarbor N to 1 198 Gary, Indiana
w -
[7a] Mb 14031-008 M 40 [rom Berrlen-Cass Co. Line NE John G. Yeringten Co. 70-9 14-38 NB 0.48 5.61 0.48
[s)] to W of West City Limite of Dowagiac SB 0.45 6,51 .48
Mb 22021-305 UE 2~U8 i41 ~ M 05 from E Limiis of FPayne & Dolan of 22-68 22-14 EBOL 0.44 D.48  0.47
Iron Mountain W & N to N Limits of Wiasconain, ine. EBIL 0,46 0,54 0,50
Iran Mountain WDOL 0.31 0,25 0.32
WBIL 0,39 0.43 0,41
Mth 25052-G05 M 54BR from Detroft 8t & 1st 5t N te Sparian Asphalt Paving Co, 47-3 £3-54 NBOL .40 0.41 0,41
) Weager 5t NHIL .39 0.4% 0.40
SHOL G. 40 .41 0,41
ERIL 6,40 0.42  0.41

* Beo eiso Table 1
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TABLE 2 (Cont.)
BITUMINOUS CONCRETE (4.12) CONSTRUCTED IN 1966, 1967 and 1968

Project Aggregnte Sources Direction Coefficlent of Wet
No. logatien Paving Contractor il and S rictlos

Coarae 1 Fina Lane Law High | Avg

Mg 23051-006 M 121 from 1 75 F to E of van Slyke Rd Flint Aaphalt b 47-3 & 63-28 EBOL 0.43 0,46 0.4

TPaving Co, 24 EBIL Q.44 G.48 0.48

WBOL 0,36 0.38 ©.37

WHIL G.48 0.48  6.47

ML 25071-008 M G4 from 8 to N Limits of Grand Blanc Sportan Asphait Paving Co, 83-4 634 NBOL 0.42 0,46 0.44

NBIIL: 0.50 0.52 0.5%

BHCL 0.44 0.48 0.45

SBIL 0.53 0.56  0.54

Mb 25081-008 M 16 from S of § Limits N to Nof N Lind Asphalt Paving Co, B3-4 60-4 NB 0.49 0,51 0.50

Limits of Daviaon sn 0,46 ¢.47  0.46

85 32021-005 M 142 from B Limita Pigeon E ta W Wiiltame Bros 82~4 79-T8 ER .50 0.51 0.60

Limlig of Elkion Asghalt Paving Ce, WH 0.46 0.53 0.50

U 33034-C11 US 27 from 5 of Douglasa St N to N of Spartan Asphali Paving Co. 47-3 34-15 NEOL 5,46 0.48  0.47

Northereat Rd NBIL 0.50 0.51 0.50

SROL G.51 0.52  0.52

SBIL 0. 49 0,51 0.50

Ma 33082-019 M 43 from E of Hagadorn Rd E {6 GTWRR Spartan Asphalt Paving Ce. 47-3 34-15 & EBOL 0.42 0.47 0.4b

33-78 EBIL 0.41 0.44¢  0.43

WBOL 0.45 .50 0,47

WBIL 0.44 0,43 0.48

Mb 47061-012 1 86BL [rorm M 59 E to 198 Reith-Riley Const. Co., Inc. 47-3 47-3 EROL 0.45 0.49 0,47

EBIL 0. 50 06.55 0,52

WBOL 0.48 0,53 0.51

WBIL 0.52 0.57 0.54

M 50611-024 M 53 from 18 Mlis Itd N to 18-1/¢ Cooke Coniracting Co. 60-35 80-35 NDOL 0,55 0,57 0,56

Mile Rd NBIL 0.51 0.54 0.53

BBCL Q.57 n.58 0.558

BRIL 0,48 0.4 0,48

Mb 53032-003 UVE 10 - US 3L from X of W Jet. Laman Agphalt & Paving Co, 67-2 67-2 ED 0.44 0.45 0,44

U819 - US 21 F te Reinburg Ave WH 0.45 0.45 0.45

: Mb 54011-005 UE 131 from M 46 N intermittontly to Ttelth-Riley Censt. Co., Inc, B1—42 & 54-21 NB 0,38 0.40 0.38

z M 20 42-38 13 0,38 0,44 9,40
Q
o

~ Mb 62011-003 M 20 - M 82 [rom E of W intersection Reith-Riley Censt. Co., Ine. 41-34 62-25 EB .38 6,37 0.38

O of M20 - MB2EteC & O RR wB .38 ¢.38  0.37
©O

Mb 620:22-001 M 8% from M 37 E to M 2¢ Nelth-Rlley Cenat. Co., Inc. 41-38 62-25 ED .32 0.44 G.38
)}

— wB 0,34 0,48 .40

Mb 63031-022 US 24 from Shallowbrook 51 N to 8 of Bit Con Corp 17-3 &2-7 HBCL 0.41 0.45 0,43

uUsia NHIL 0.42 0,43 0.42

SBOL G, 41 0,43  0.42

SPIL G. 44 0.40  0.4%

Mib §3042-006 M 59 {Auburn Rd) from Parkhurst St Bit Con Corp a3-4 63-4 EBOL B, 44 0,46 0,45

to Opdyke Rd EBIL G. 48 0.51 0.50

WBOL . 48 0.43  0.47

WBIL 0,47 0,43  0.48

Mb 74073-002 US 25 {from Port Sanlian N to Deckerville Ann Aror Const. Ca. 63-4 7451 NB 0.49 0.83 0,51

Rd EH 0.46 6.5% 0.53

Mth 800AZ-004 M 43 from Phoenlx St N to North Shore br Jdohn G. Yeringlon Co. Materials Serviges 11-T5 EB 0.44 D.48 0,40

Corp, Chlcago wH 0.44  0,4¢ 0,44

Mb BOL11-009 M L19 from NYCRI N 2. 435 milee John G. Yeringlon Ca. a9-1 80-20 NB 048 0,40 0.47

5B 0,48 .54 0,51

Mb 81072-005 US 23BR - 194DL from Maiz St E to Ann Arhor Const. Co. 47-3 B1-37 EBCL .45 0.51 0.48

Fletcher 8t & fram Unlversity Ave EBiL 0,46 0.6 9,48

L to Toumy Rd ) wWBOL 0.48 4.55 0,52

WBIL 0,41 0,49 045

Ms 82041-017 M 17 a1 Beech-Daly Rd Thompson-MeCully Co., ot &l 15-5 47-3 EBOL 6,38 .44 041

EBIL G¢.a7 9.39  0.38

WBOL 0.38 9.42  9.39

WRIL 6.33 .38 .35

U B2144-018 M 102 - M 29 from Kelly Rd E to Cecke Contracting Co. B0-35 63-4 & EBOL 0.52 0.85 0.54

194 50-35 EBF3 0.83 0.5 0.54

ED#2 0,58 0,62 0,60

ERIL 0,58 .63 0,61

WBOL 0. 50 0.52 0.51

WB#3 0.47 0,51 9.49

WB#2 0.52 0,55 9.654

WEIL 0.58 0,62  9.80
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TABLE 4

MISCELLANEOUS BITUMINOUS SURFACES CONSTRUCTED IN 1967 and 1968

. Divection Coefficient of Wetl
Droject Aggregate Sourcea y .
];i;‘\ ‘ Laeadjon Iaving Contractor R and Sliding Friciion
Coarse Fine Laze Low [ iligh i Avg
s
STONE-FILLED SAND ASPUALY
Mg 21024~ 00K Lig 2 from the Soo Line R B Payne & Dolan of 75-5 2i-12 EB G.58 6,63 0, 60
{Part} 4,424 miies Wlaconsin, Ine, whn 0.58 ¢.64 0.6
nig 25081-006 A 21 from Foof Pye Hd E o Aeida 8t Ann Arbor Const. (o, G4 63-54 EROL G, 43 .44 0.43
EBIL 0,58 0,80 0,58
r~ WBOL 0.42 G.44  0.43
O WHIL 6,48 0.4% 0.48
o
- Ms 46072007 M 52 from Adrian NI to K of Raisin Avling-Cunningham Asphalt 47-3 8157 NB 0.44 06,48  0.47
River Rridge Paving Co. B ¢, 46 0.48 0,47
Ms 77033-008 U5 25 from fynharner Hd N io N af ¥rank Stegusherg & Son Co. 17-40 T4-51 NB G, 45 0.50 0.49
Myrtle Rd 8B 0,44 0, 47 0.45
M 79051-007 AL 24 from AT 46 N to Prank 8t Saginaw Asphall Paving Co. 17-40 79-78 NB 2.50 9,57 . 93
8B 0,48 0. 57 0.a1
Ms 09011-003 A &4 — [ 75BL [rasn SW of Ziegler Rd NE Saginaw Asphalt Paving Co. 1748 79-78 NB 0.43 0,45 0.44
to M 13 sB 0.41 0,44 0.42
M 48023-0G09 TS 2 from W of Co, R 3 E to W of Lake Consiruetion Company & 75-5 70-9 EB 0.30 0,34 0.3z
a (Part) 175 fiowell Construction Company wB 0,30 0.36 0.33
O
9"_ Mb 4902:1-009 176 8L from Buretle 5t N to Lake Copstruction Company & T5-5 70-3 NBOL 0.3% 0,41 0. 40
{Part) Marquette St Hewell Construction Compuiy NBIL 0.41 .43 0.41
SBOL 0,40 0.42 0.41
BRIL 0.45 0,48 G, 46
% .
BPECIAL HOT EMULSION WEARING COURSE MIXTURE
P~ Mb 38061-008 M 60 {rom Cafhoun-Jackson (Co. Line Relth-Riley Const. Co., lne, -— 12-356 EB 0,56 0.59 0,57
8 {Part) E to Spring St WB 0.50 0,57 0.52
Mb 58042-008 M 50 from U8 24 to US 23 Aviing-Cunningham Asphait ——— E, G. Levy, EB 0,48 0.48 0.48
Puving Co. Trenton WB 0.48 0,48 0,48
S - — e ————— - —— — ——— - ———— e ——— e —— e o o -
Mb 38061-008 M 50 from Stoney Lake Rd, W to 8 Limits
{Part} Jackson, omitting at US 127 inter-
change Workeun-Richardsen -—— 46-28 EB 4,50 0,56 0.53
[#4] Asphalt ¢a. WB 0.46 9,53 0.50
el
C_h Mb B2052-037 US 24 from Carter Ré N to Pardee Rd Detrail Asphalt Paving Co. — 47-15 NBOL 0.43 0, 46 0.44
R NBIL G.44  9.51 .47
8BOL 0.47 .52 0.49
BBIL 0,43 0,52 0,48
/ NSST (BINGLE SEAL)
Mm 78C-8C ™ 50 from M 99 E to US 127 Spartan Asphalt Paving Co, - 36-46 EB 0.49 0.51 0.50
{Part 18073} wB 0.52 0.66 0.54
P~
g Mm ?78C-8C M 52 from 1 %4 N to T'erritorial Rd, Spartan Asphalt Faving Co. 38-46 NB .59 0,52 0.51
= (Part 81011} amitting village of Cheises B8R 0.54 0.55 0.54
Mm 85C-2A M 117 from US 2 N to Mackinac- Luce Yockey Construction, Ine. _— 49-57 NB a, 58 0.80 0.59
(49031} Ce. Line 5B a2, 60 0.63 0.6}
P~ NEST (DOUBLE SEAL)
g Ms 21024-008 US 2 from County Rd J-1 in Ensign Payne & Dolan of -3 21-1%2 EDR a.16 0.25 0.21
- (Bart) W 1.685 miles Wiscongin, ne. WB 0.7 G.28 .23
DITUMINQUS NS RESURFACING
% Ms 62053044 " Us 24 from Joy Rd N to W Chicago Blvd Stolaruk Asphait Paving, Inc. ——— 47-3 NBOL .58 6,81 0.59
e 1) ND#3 .59 0.62 0.60
—_ NBF2 0.80 0.62 0.61
NBIL 0, 50 0.62 0,61

# Algo reported in Table 17 and as 68 SR-4 In Table 24.
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SECTION II

FRICTION LEVELS DETERMINED
AFTER A FIVE-YEAR SERVICE PERIOD
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Tables 5 and 6 contain skid test results from 78 portland cement concrete
pavements consisting of 274 lanes which were constructed during 1963.
Eleven of these projects, tested in 1964 after one yvear's service, had an
average wsf coefficient of 0. 61 with friction levels on the outer (traffic)
lanes averaging 0. 05 lower than on inner (passing) lanes. The remaining
67 projects were not initially tested until 1965, their secondyear of service.
Friction levels determined on these averaged 0.49 with the outer (traffic)
lanes' friction level averaging 0. 05 lower than the inner (passing) lanes'
level. These same 78 projects were retested in 1968 after five years of
service and friction levels on 56 lanes tested {15 percent of the total lane
miles) were below the Departmental Safety Standard.

Tables 7 and 8 contain wsf values representing the performance of 58 bitu-
minous concrete projects which were constructed during 1963, In 1964,
initial skid tests conducted on 22 of these projects indicated average friction
levels of 0.49 and values determined in the inner {passing) lanes averaged
0. 05 higher than in the outer (traffic) lanes. The remaining 36 projects
werenot initially testeduntil 1965 after twoyears service when theaverage
wsf value was 0.44. Inner (passing) and outer (traffic) lanes yielded two-
yvear wsf valuesof 0.43 and 0. 44, respectively. Skid tests conducted atthe
five-year service level yielded an average wsf value of 0.48 for these pro-
jects. Also after five years of service, 34 of the 137 lanes, representing
20 percent of thetotal lane miles, yielded anaverage wsf valuebelow 0.40.
Average coefficient for these 34 lanes was 0.36, only 0. 04 below the De-
partmental Safety Standard.

Tables 6a and 8a summarize skid data for portland cement concrete and
bituminous concrete projects, respectively. These tables show that, in
general, no significant change in frictionlevel occurred betweeninitial tests
in 1964 and 1965 and five-year service tests in 1968,

Tables 9 and 10 report skid test results for sixbituminous aggregate projects
constructed during 1963. The four lanes, initially tested during 1964,
yielded an average friction level of 0. 68 and the six lanes initially tested
during 1965 yielded an average friction level of 0.57. After a five-year
gservice period, frictionlevelonall lanestestedaveraged 0. 61, Skidresist-
ance level has increased slightly on six of the ten lanes after five years.

Table 11 contains a prime and double seal project which has skid tests con-
ducted after a one-year service period, in 1964, and again after a five-year
service period, during 1968. Average coefficients at the five-year level
are excellent with values of 0,60 and 0,56, respectively for the north and
southbound lanes. ‘
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TARBLE 5
CONCRETE PAVEMENTS TESTED DURING 1964 and 1968
Aggregate Sot Directien] Goetflcient of Wet
ate ree
Project No, Location Paving Contrsctor RRreg and Sliding Friction I
Coarse Fine Lane 1964 1988
BY17033A, c5 RN 175 from Mackinac Co. Llue Nto N of Hedgkiss & Douma, Ine. 17-63 17-63 NEOL 0,81 0.85 S
M 48 NBIL .65 0.71 -
BBOL 0, 60 0. 60 i
SBIL 4,60 0.89 o
DL 170334, C9 RN 175 fram N of M 4B N 1,886 mi Hodgkiss & Douma, Inc, 17-83 17-83 NBOL .60 0,84
NPIL 9. 62 0,70
EBOL 0.63 Q.54
SBIL 0,63 0.6%
BI 17033E, Cl12 175 from Old US 2 Nta Nof M 28 Plerson Contracting Co. 17-20 17-20 NBOL 0.80 0.59
NBIL 0. 61 .70
SROL 0,59 Q.51
SBIL 0. 64 Q.70
BT 170344, Cl4 E75 from Nof M 28 N to § of Six Mile Rd Hodgkiss & Douma, Inc. 1720 17420 NAQL 0, 85 0,58
NEIL 0. 68 0.76
SBOL 0.67 0.55
SBIL 0.68 0.73 i
BI 17034B, Cl5 I 75 from S of Six Mife Rd N to S of Hodgkiss & Douma, Enc. 17-20 17-20 NBOL 0. 66 0.52 1
Sault Sle. Marie NEIL .70 0.74
SBCL 0.64 0.44
SBIL 0.84 .58
U 21031E, C3™ M 35 from 5 limits of Escanaba NE & N Fox Valley Conetruction Co. 75-5 21-12 NBOL 0.51 .44
Wb Us2- Us4i EBOL 0.56 0,54
BI 49025E, Cl8 T75from Sof M 123 Nta Nof M 134 Plerson Contracting Co. - 1T-63 & i7-63 NBOL 0.57 0. 59
RN . 49-88 NBIL 0.58 0. 63 .
SBOL 0,60 0,54
SBIL 0.62 b. 68
BI 49023H, C20 375 from § of FAS 1052 N Lo Chippewa Hodgklez & Doumna, Inc. 17-83 17-83 NEBOL 0.60 0, 62 :
RN Co. Line NBIL 0.67 0.71
SBOL 0.6t 0. 60
SBIL 0.64 0,68
BI 49025G, C22 175 from Nof M }34 N to §of 'AS Plerson {‘ontracting Co. 17-63 17-63 NBOL 0.54 6,64
RN 1052 NBIL 0.64 0.71 -
SBOL 0.50 0.58
SBIL 0,85 0. 87
U 52042E, C8 M 28 - US 41, Marquette Dy-Pasy Receo {onstructlon Ce. 52-58 52-57 EBOL 0.55 0.49
EBIL 0.58 0, 66
WECL G.57 .50
WEIL a, 0.83
U 55031A, C9* M 35 from US 41 NE to N iimlite of Casplan Conatruetion Co. 564 & 55-4 NBCL 0.50 0.4%
Menoménee 55-116 SBOL 0. 47 0,50
* For additiona] data see Table 7.
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TABLE 6
CONCRETE PAVEMENTS TESTED DURING 1965 and 1968

Aggregate Sourca Dlractlon | Coofficient of Wet

Project No, locatlon Inving Contractor and Stidi
Coarss ] Fine Lane 1955 1958

BI 43033B, Cl4 {196 from 1#st Ave N to 106th Ave Carl Goodwin & Sons, Ine. 1-65 3-65 NBOt, 0. 52 0.45
NBIL o, 63 0,59
SBOL a,53 0,45
SBIL 0,82 0,62
BI 03033D, Cié 1196 from 189h Ave fo N of 516th Ave L. W, Edlson 3-65 -85 NBOL 0,85 4,453
NBIL 0.68 4. 60
8BOL .66 .61
SBIL 0.8 0.84
BI 03034D, Cit £ 188 from N of Washinglon Hd N to Titus Construction Co. T6-9 & 3-47 & NBOL B.5% 0.45
B of Glai Bt 75-5 70-3 NBIL 0. 61 0,62
SBEOL 4.55 048
SnIL 9. 80 062
B10J0J3E, CE2 1196 fram N of 116¢th Ave Nto B of GCarl Goodwin & Sans, [ne. 3-05 & 47 & NBOL 0.55 Q.50
Bf 030344, ©1 Adama Rd T5-5 2-65 NBIL 9,492 Q.06
5D07, 0,55 0,52
SB1L 0.52 0. 65
BF 38324, €3 UB 31 from 8 of 61p4 Bt NE Lo N of Titus Comstruction Co. TO-9 & d-47 & NBOL 0,53 0,59
BF 036324, C4 f8lh B R 75-5 70-% NBIL 0.58 0, 87
SBOL 0.51 0. 46
BBIL .57 0.65
F 13022c, c? M 60 from W of Goldup Bt, Ln Homer, ‘Tils Copstruction Ce. a0-a5 30-35 EBCL 0.48 0.48
to E of lha Kalpmazoo Hiver WBOL 044 0.41
UBH 3301iP, C3* M 88 from [ 96 N 1o N of the NYCRR Eisenhcur Const. Co., Tne. 34-48 32-79 NBOL 0.42 035
UESB 330iiD, C4 S5BOL Q.48 .88
183045D, ClL 1406 from 8 of Cavanmugh Rd N to Bargenl Constructlon Co, 47-3 33-6 NROL 0,49 6.33
[33046D, C2 Mi. Bops Ava NBIL 0.57 .50
[ 33045F, Ca SBOL 0.42 0.34
SBIL 0.52 0.46
BF 390144, cl2 US 181 from [ 84 NW (o "M* Ave W. H. Knapp, Tno. 3-dd 3-44 NBOL 0.52 0.47
BF 390144, Cl4 NBIL 0.55 C.59
Bl 39024B, ClE SBOL 0.53 0.45
SBIL Q.55 .56
BF 39014A, CB3 UR 131 from “"M" Ave N 2.14 mi W. H. Kpapp, Ino. a-44 344 NBOL 0,59 &, 48
NBIL 0,65 9.62
SBOL 0.55 C.38 R
SBIL 0.62 b5l ;
i
U 308414, 5+ US 31BR {Siadium Dr) from E of US 31 W. H. Knapp, Inc. d-44 3-44 EROL .50 .39
NE iz 5% of Michignn Ave in WBOL 0. 450 Q.42
Kalamazoo )
[4E027F, C58 1198 from Fuller Ave E ta 195 L. W. Edison il-48 41-46  EROL 6,58 448
ERIL c. 58 0. 54
WBOL 0,58 .49
WHIL 0,61 6.43
U 46d61D, C6 M 52 from Michlgan-Oho Sinte Line Tleriel-Deys Co. France 46-16 NBOL 0,62 039
89 48071A, CL Nto 8§ Umite of Adrlan Blone, KBIL 0,47 .40
Ohto 8RAOL 0,54 045
EDLL 0,44 087
BI 501111, Ci2 194 from the Clinton River Spillywny L. A, Davidson E.C.Levy  50-2i NBOL 0,50 0.46
Bridge N to 8 of Joy Rd (Dx Yd.) KBCL .47 0.51
KRIL 0,54 0.62
SROL ¢, 63 0.43
SBCL 0.56 0.585
EBIL 0.58 0.6
BIGOIILY, C13 194 from 8 of Joy Hd to N of Denton Constr, Co. BO-36 & 8-36 HBOL 0.48 0,41
Caotton Rd 63-4 NBCL Q.58 0,48
WBIL 0.58 0,60
SBOL 0. 48 0.46
BRCL 0.5 0.43
ENIL 0.59 0.62
BI 50111K, 194 from K of Cotlon Rd NE fo N of Sargent Constr, Co., T5-5 50-22 NBOL .48 0.44
Q22 RN the Macomb~5L Clair County Line WBCL 0. 54 0.5%
BI 501124, RBIL 0.6 0.58
Ccl BN #BOL .47 0. 48
SBCL 0,51 0.44
SBIL 0.58 0.59
U 880284, 010 M 20 (Buttles 8!} from US 10BR Titus Construction Co, 75-0 37-26 EROL 0.37 D, 40
{Eastman} SE to 2nd 8 & on Indisn SBCL 0,38 0.36
F 560214, C11 St from US 10BR (Eastman) 8E to SBiIL 6.40 0.42
15t 8t, in Midland
EBBU 630811, 1688 BS from E of US 24 SE to W of The Kutchins Co. E.C.Llavy 63-7 EBOL 085 0,36
cs Lahser Rd (Dix Yd.) EBCL 0.40 0. 42
- EBIL 0.40 0.47
WBOL 0.37 8.48
WBCL 0.42 0.38
WBIL 0.43 0.36

* Tor additional information see Table 8,
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TABLE 6 (Cont.)
E 1
CONCRETE PAVEMENTS TESTED DURING 1965 and 1968 b
b
Aggregute Souroe Dirsciior| Coefflctent of Wet
Praject Nou Lecatton Paving Contractor L and Stding Friction
Coursa Floe Lone 1986 l 1968
EBBU B3081E, C4 1636 BS from NE of Lee Baker Dr L. 4. Davidson 47-3 & 47-3, EROL 0.56 0.59
NE 1o WW of lehser Rd E.C.levy 63-T & ERCL 0.47 .48
(Dlx Yd. & §3-48  EBIL 0.52 0.43
Trenton Yd. ) WBOL 0. 43 0,41
WEBCL 0.47 0.44
WBIL 0,51 0.52
EBBU 630824, (3 1496 BS and Northwestern Hwy from The Kutehing Co. E.C.lovy  63-7 WBOL 0.48
E of 12 Mile Tid SF. 1o E of US 24 (mlx ¥d.) HBA 0.45
NB#3 0.48
NP#z 0.38
WBIL .49
SBOL £.46
SBiH 6.39
SH¥3 0,32
spiz 0.40
SBiL 0, 4%
RI63101D, C8 1 696 from W of Franklin Rd SE o W The Kutchina Co, E. C.Llevy 58 EBOL 0,43 0.32
of US 24 (ix Yd. ) EBIL .48 0.41
WEOL 0.38 0.42
WBIL 0.45 0.39
U BILTIA, CL M 39 from Corneil Ave 5to Trojan Ave Cooke Contracting Co. 478 47-3 NpOL 0. 49 B 41
BU 821938, C9 NBCL 0.50 6,44
NBIL 0.48 &,39
SBOL 0.48 8,32 .
ancL 0.48 a,38 i
SHIL 0.48 0,37 :
BI 631724, C1 175 from N of Auburn Rd to 5§ of Plerson Contr. Co. B3-4 63-4 NBOL 0,48 0,38
Wallon Blvd NBIL 0,52 0.48
SBOL 0,46 0.39
SBIL 0.57 0.47
BI 63174E, CE 175 from W of M 150 W& N to N of Cooke Contracting Co. £3-4 63-4 NBOL 844 0,38
17 Milo Rd NBCL 6,5 0,48
NBIL 8,57 0,58
SBOL 0,43 0.43
SBCL 0.54 0.42
SBIL 0.56 0,51
Bl BLT4F, C3 [75 from 8of E Long lake RAN & W Bargent Constr. Co. -4 & 63-4 WBOL 0,48 0.51
' to E of Adams R 63-9 NBCL 0.5 048 i
NBIL 0. 60 0.58
SROL 0.47 6.43
SACL 0.52 o.49
sBlL 557 0.57
Bl 81746, C4 175 from E of Ademsa RA W& N to Sargent Comstr, Co. 834 B3-4 NBHOL 0.50 0,48
Avhern Rd NBCL £ 60 0.56 P
NRIL 54 0.51 R
SBOL ¢.46 8.44
SBCL 9.49 0.47
sBIL $.56 0.55
BT 631741, C5 176 from Il Mile Rd N to N of 13 Cocke Contracting Co. 63-4 & B60-15 & KBOL 0. 38 .38
BI £5174D, Cl4 Mile nd E.C.Levy  63-a KBCL 6.4 845
{ix Yd.} WBIL 0.55 a.48 i
SBOL 0.44 0.36
SDCT, 0.50 0.4z
SBIL 0.58 0. 46
BI 831741, C8 £75 from N of 13 Mile Rd N & W to Denton Constr. Ca. 034 0-35 &  NBOL 0.44 0.38 :
Bl 63174, C7 W ol M 150 694 NDCT, 9,51 0.45 i
Bl 64174E, ©8 NBIL 0.58 0.51 :
SBOL 0.46 0.38
SACI, 0.52 0. 47
SBIL 0.56 .52
U 632014, C3 1 78BL~ U5 10BR (Widelrack Dry Dak Construetion Co. 83-4 63-4 OL 0.88 9.36 ;
U 632014, C4 from Whitiexsora St § countor #3 0.84 .30 :
clockwiae to W Huron 51 in , 2 0.88 (%1} .
TPonling IL 0.40 0.4 -
U 730538, C§ M 46 from Intsreection of Rust and W. F. MoNally Ge. 1147 76-1&  gpoL 0,38 0.95
Sheridan Sls N on Sherldan to 75~83 EBCL 0.41 0.85
Remington St (WD} Also N oo . EBIL 6.38 0.39
Warren St to Holland 8t, thenco WBOL 8,45 0,38
E on lloiland 8t to Genesea St WEH3 4,41 0.98
{EB} In Baginaw WEHE 0,44 0,40
WHIL 0.48 0.48
83 71052C, C2 M 29 from Thornapple 81 N to N Anderson & Ruzzin, Inc, 75-5 50-33 NBOL 0.43 42 L
clty Umils of St. Ciatr WBIL 0,40 4,50 o
SBOL 0,42 940 P
BBIL 0,43 0.4
BI771114, C2 T84 from Springboard Nd ME to Sargent Constr, £o. 75-5 50-22&  NBOL 0,68 X ]
St. Clair Hwy 50-28 NBIL 0.58 0. 8¢
BROL 9.52 0,42 R
SRIL 4.57 0.57 P
Jod
FE
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TABLE 6 (Cont. }

CONCRETE PAVEMENTS TESTED DURING 1965 and 1968

Direction | Coefflclent of Wet
Project Ko, Lacation Prving Contractor Aggregno Source and Stiding Priction
Coarae I Fine Lane 1965 E 1968
WTTHHER, o i 84 from 8L {lnir Thwy NE to Big Sargent Conslr. Ce, 75-5 50-26 NBOT, 8.5 0.47
tlund Hd NBIL .53 0,62
$nOL .52 2,40
SBIL 0.59 0.54
BITTIIED, 4 154 from Big Hond Hd N 1o exinting Sargent Constr. Co. 755 50-26  NBOL 0.5¢ 0.51
Us 25 NHIL 0.62 0.68
SBOL 8,51 0,45
SBIL 0,68 0.58
F 78022C, €2 US 12 from M T8 /% Jet.) F o B of Crose & White 78-5 & 78-28  EDOL 0.42 0.45
Vinewood Ave T8-25 EL 0.48 0.3%
WBOL 0. 40 .37
WBIL .39 0.38
F 79041C, C3 8 46 from Vassar Nd F to M 24 Denion Constr. Co. 32-4 79-82 EB .50 0. 4§
wB 2.52 0.48
Tl 821114, C19 175 - 1375 from § of Jefferson Ave L. A. Davidson E.C.Levy  47-3, NBOL 0.58 0.46
11 82111D, C22 N 1a Divislon (Dix Yd.)  50-24,  NB43 0.43 0,48
A1 822514, C14 63-7, & NP2 0.42 0.43
BI 822518, C18 63-48  NBIL 0.45 0.56
SBOL 0.46 0.43
5B13 0.£4 0.45
5B¥2 0.45 0.43
Mot
SBIL 0B et
BU 821123, C10U | G34 Spur from N of Meyers Rd NW Denton Consir. Co. 47-1 47-3 WBOL 0,45 0,38
1o M of 7 Mila Tid NWECL 0.47 0.41
WRIL 0,48 0,43
SBOL 0, 46 0. 40
BBCL 0.46 0.42
SBIL 0.47 0.43
BU 82112K, C21 1 498 Sput from N of 7 Mite Rd NW to Denton Corsir. Co. 41-3 47-3 WBOL 0. 48 0.87
% of Greenfield NBCL 0.4¢ .40
WNBIL 0.43 &4
SPOL 0.45 2.38
SBCL 0.48 04
SBIL 0.51 &4l
BU 621121, C2907 1696 Spur from NW of Wyoming Ave Ministrelil Conat. Co., Dne. E.C.Layy 47-3 & NBOL a.41 0.58
NW to NW of Mayare Rd (Dix ¥d,}  82-15 NHCL 042 0.42
NBIL 0.48 0.50
SBOL 0.4 0.38
SBCL 0.45 0.39
SBIL 0.45 0.45
BL B2191D, CSBN [ 76 from S of Sibley Rd N to N of L. A. Davidsen E,C.Lovy  B2-10 NROL 0.45 0.41
F 82271A, C2ZR Eureitn id (Dix ¥d. & NBCL 0.41 0.42
Trenton Yd.) NBIL .48 0.52
SBOL 9.41 .30
SBCL 0.5¢ LN
Ss8IL 0,50 Q.52
BU 821926, CiT M 39 from Caplw! Ave to Glendnle Denlon Constreotion Co. 4T3 & 41-3 WBOL 0.43 0.38
Ave E.C. Lavy NBCL 0.47 0,41
{Tredon Yd.) NBIL 0,44 0.46
8SBOL G.44 0.37
SBCL £.46 0.43
SBIL $.43 0.40
U R2192D, c22 M 39 from 5 of Rotinda Dr to N of Louls Garavaglin Contractors -3 4 47-83, NBOL 0,45 0.a7
Vlitage Rd and from N of Michigan Ine. & The Kukching Co, E.C.Lavy 83-7, NBCL 0,48 0.4t
Ave to 8 of Ford R4 {Din Yd, & 82-5, & WBIL 0,48 0,48
Treoton Yd.) 62-10  gpOL 0,48 0.35
8BCL 0,47 0.4
SBIL 0,47 0,48
BU 821938, CB M 3% from N of McNichols Rd 1o N Cooke Contracting Ca, 47-3 47-3 NBOL 0,48 437
of Trojan Ave NBCL 0.48 0. 40
NBIL 0.48 0.43
SBOL 0.42 0.36
SBCL 0.43 0.38
SBIL 0.47 0.48
F 82211p, cié M 85 (Fort ) from Allen Ild NE to Ceoke Centracting Co. E.C.Levy 8189 & NBOL 642 0,41
U 822118, C17 Stbley Nd (Trenton Yd.) 82-5 NBIL 0.46 0.56
8BOL 0.36 6.38
SBIL 0.43 6.53
81 82251E, C1GUN I 75 from Alexpndrine 10 Warren Cooke Contracting Co. E.C.Lavy 83-§ NBOL 0. dd .42
BI182251F, Cl2UN {Dix Yd. & NBF3 .44 0.47
Treoton Yd. } WB#2 0,45 0,53
HBIL 0.48 0,68
SBOL 0,44 0,46
E:1:LE] 0,44 0,48
8B .47 0,51
SBIL 0.49 0.88
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TABLE 6a
PORTLAND CEMENT CONCRETE PAVEMENTS |
CONSTRUCTED DURING 1963 1L

Test No. of No. of | _2VE. Wsf Values Range of

Year | Projects] Lanes oL 1L, OL | wsf valuss
+ IL

1964 11 40 .59 . 64 .61 .47 to .70

1965 67 228 AT .52 .49 .32 to .65

1968 11 40 .56 .68 .62 .44 10 .76

19687 67 223 .42 .52 .47 .32to .68

(1) mitial tests conducted in 1964.

(2) Tnitial tests conducted in 1965.
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TABLE 7

BITUMINOUS CONCRETE PAVEMENTS (4.12)
TESTED DURING 1964

and 1968

TArection | Coefficisnl of Wat
A ite So.
Project Ko, Lucation Paving Contractar BETedate Sonrcs and sltding Friotion
Coarae [ Fine Laze 1964 1963
ni1i0i4a, ©7 194 at LaPorie Rd intersectlon Spartan Asphslt Paving Co. Materlal Lacat WBOL 0,39 0. 41
Service Carp. Plts WBIL 0,40 0. 4%
Thornton, 111
S5 110194, C1 M 239 from Tndlans, State Lise Spartan Asphalt Pavisg Co. Materlal  Local  HE 0.38 0.31:::
RV o194 Barvilee Corp.  Pita 8B 0.33 0,27
Thornton, 111
Mb 11041C, €2 M G0 from U8 {12 F 1o E limits Johh G. Yeringlon Material li-64& EB 0.38 .34
of Niles Barvice Corp. 13-35 WB .38 0,33
Tharatem, 111
¥ 11052D, C5 U3 31 - US 23 from Ferry St John G. Yeringlon Matertat 1E-58 NBOL 0,42 0.54
F 11052C, C6 NE to Collage Ave Bervice Corp. NAIL &.5¢ 0.35
Thorntor, i} BBOL 042 0.38
BRIL 0,42 6. 38
885 17042A, C4 M 48 (FAS 1054) frem Old D5 2 Thornton Conate. Co., Ine. 17-3% 17-31 ER 0,59 4. 54
Eto175 WB 0,54 #.53
1
U 21001E, 03( ! ¥ 35 from 5 ilmits of Escanaba Payne & Dalan of 75-6 2:-12 WBIL 0,44 £.37
NE& N1o US2 - US43 Wisoonain, Inz, BBIL 0.44 4.38
F 21031C, ¢4 M 35 [vom 8 lieiia of Escanaba Fpyne & Dalsn of 75-6 25-12 NB 043 4,38
8W Lo 8 of Ferd Rlver Wisconsin, Inz, [:):] 0.44 4, 40
F 220224, CY US 2 from W iimits Nerway E lo Payne & Daolan of 22-26 22-08 & EBOL 0.48 4,85
Wisconats, Ine. 22-13 ' EBIL 0.54 471
WBOL 0.63 4.50
WBHIL 0,80 &.88
¥ 52023A, C3 US 2 from US 8 E to E limlta Norway Payne & Dolan of 22-26 22-08 & EBOL 0.42 4.1
Wiaconain, Ine. 22z-18 EBIL 0.52 #.51
WBOL 0.5¢ 4.56
WBIL 0.52 & 54
BU 270211, C2 US 2 from Wemple 5L E t¢ E limita Mathy Construction Co. 27-82 278 EBOL 0.52 & 45
Ironwood EBIL 0.58 9,59
WHOL 6. 57 0.54
WBIL 4.58 0.8E
TF 270218, &3 US 2 from E limits Ironwood E to Muthy Conbtruetion Co. 27-62 27+6 EBOL .50 0.54
W limits Bessemer, omilting at EBIL &5 0.4
Lrldge WBOL .58 0.50
WBIL G.68 0.80
DF 27021G, C4 US 2 from W Umits Neasemsr E Mathy Constructlon Co. 2762 z7-6 EBOL £.50 0,59
6.851 ml EBRIL .81 0.52
WBOL ¢.56 .42
WBIL #.60 D.E63
U 31os52a, €6 US 41 |Lincein Ave) from Quiney Bt Thornton Cesatr. Co., Ine. 31-45 31-45 SEOL .41 0,47
SE to Interssction of liancock St & 8pllL, a.46 b, G4
Boott Ave
Mb 310524, C8 US 41 (Quiney 3 from Linooln Ave Thoernton Constr. Co., Ing, 31-45 81-45 WnoL 9,41 0.44
E fo Reaeryation 8{ WBIL 444 B, 44
55 52081, C1 M 28ER from M 35 B to W ilmits Geerge Mocklog Corst. 52-3% 52-4% ED 09,51 0,51
Ishpemling WD a,47 0,52
Uss sz208lC, C2 M 28BT from W flmits lshpeming B George Hocklug Cooet. 52-3% 52-8 EB Q.45 b.56
Lo W of Washinglon St WA 0.47 &.56
F 55031C, C8 ™ 35 from N Hmlta Menomines N Pryne & Dolan of 854 564 NE 0,45 .51
4. 583 ml Wisconsln, Ing, )] 0.54 0.83
U 550314, CB(” M 36 from US 41 NE to N limits of Pryne & Dolan of B6-4 854 WBIL 0,42 L)
Menominec Wisconain, Inc, SBIL 0,42 0,50
BI 4001z4, C1 1196 from Rerrien Co. line Mio N Globe conslruction Ce. 1T-40 80-20 NBOL 0,48 0,49
of 30th Ave & 11-37 NBIL 0.8% Q.68
SBOL 0. 4F 9,52
SBIL 0, B8 0.74
BI 80612B, €3 1196 frem N of Brandywine Creek Saglnaw Aspheit Taving Co. 75-5 Looal RBOL 0,46 0. 48
Nis C&ORR Pit WBIL .81 0.469
SBOL 0. 45 0,45
EBIL 0.60 0,67
85 800728, €T M 46 from Michigan Ave N Lo W of Johw G. Yeringlon Matarini 80-20 NBCL 0,42 0.43
H Hmit of Paw Pow Barvice Corp. NBIL 0,48 0. 8T
Chlongo, 1L SBOL 0,54 0,47
“ SPIT, 0,46 0,45

(3} For additlonal information sze Table 5.

(2) 30 lone conlaminated during 1968 teats.
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TABLE 8a

BITUMINOUS CONCRETE PAVEMENTS
CONSTRUCTED DURING 1963

Avg. Wsf Values

Test No, of No, of Range of
Year | Projects| Lanes oL | L +OILL Wsf Values
1964 22 60 AT .52 .49 .33 to .69
1965 36 77 . 44 43 0 .44 .29 to .65
1968 22 60 .47 .54 .50  .27t0 .71
1968° 36 77 .45 .48 .46 .33 to .66

(1) Initial tests conducted in 1964,

(2) Titia] tests conducted in 1965.
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SECTION III

EXPERIMENTAL FEATURES IN PAVEMENT SURFACES
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Table 12 ~- Rubberized Sand-Asphalt Resurfacing; US 31, City of Charlevoix

The history of eight consecutive years of skid tests on the US 31 rubberized
sand-asphalt surface are contained in Table 12. Skid tests were performed
June 27 during the 1968 test year at air and pavement temperatures of 53 F.
The wsf values ranged from 0.55 to 0.592 and averaged 0.57, As indicated
by the 1968 tests, the friction level has increased toa point approximately
10. 0~percent above that level determined initially on this surface in 1960,

Table 13 -~ Asphalt Emulsion Hot Mix Surface Courses; US 127, Lansing
Intersections {Project Mob 33032C, C86).

Table 13 isa summary of five years of skid tests which havebeen conducted
at the US 127 (Cedar St) intersectionwith Homes St and with Baker St. The
1968 tests were conducted July 3 atair and pavement temperatures of 65 F
and 80 F, respectively.

At Holmes St, the friction level on the sand emulsified hot mix surface
coursedecayed fromthe initial valuesby 12, 7 percentafter the first winter.
The decay continued after the second winter as average wsf values dropped
toa low of 0.32, 31.9-percent below the initial level. In 1967, coefficients
started increasing and continued toincrease with the 1968 tests. The cur~
rent average friction level is 0.41, lower than--but within--12,7 percent
of the 1964 values.,

At Baker St, the friction level on the bituminous concrete emulsified hot
mix surface course decayed after the first winter 21.1 percent. Friction
level decay continued through the 1966 tests where the average wsf value
reached a low point of 0.35, 32.6-percent below the 1964 (initial) value,
The 1967 tests produced the same friction level obtained the year before.
In 1968, coefficients increased 0. 05 to a level 23-percent below the initial
level.

Intersection areas at both the above locations are worn to the original sur-
face; however, stopping areas still have the emulgified surface courses.
Wsf values determined this year do not show a distinguishable differential
hetween surface types,

Table 14 -- 3 BC Sand-Asphalt Resurfacing, US 131 SB: North and South
of Alba (Project Mm 4 BC-3A, Control Section 05072},

This 3BC sand-asphalt surface, whichwas placedin 1964, continues toyield
good skid-resistant qualities. The 1968 tests were conducted June 27 atair
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and pavement temperatures of 53 F, Coefficients are shown in Table 14.
Most recent wsf values do not indicatea significant difference in perform-
ance of the two mix design variations. Through the first fiveyears service
on this project, the US 131 test area was confined to the two southbound
lanes. Effective Nobember 12, 1968, US 131 has returned to a two-lane
roadway with the elimination of the former northbound lanesbetween M 66,
in Mancelona, and M 32. Consequently, future traffic flow over the test
area will carry northbound and southbound traffic.

Table 15 -~ Bituminous Concrete Interstate Projects

Table 15 summarizes skid tests conducted on a representative sample of
Interstate bituminous concrete projects located between Clare and Indian
River. Good skid resistance performance has been maintained on these
projects throughout their six- to seven-year service period. All coef-
ficients obtained, again this year, are abovethe Departmental Safety Stan-
dard of 0.40,

The 1968 tests were conducted during June and October atair and pavement
temperatures ranging from 38 to 53 ¥ and from 40 to 53 F, respectively.
Good performance, as indicated above, has been verified bythe 1968 tests.
Average wsf values this year ranged from 0.41 to 0. 74 and averaged 0.57,
The noticeable coefficient differential continues to exist between inner (pas-
sing) and outer (traffic) lanes. The inner lanes, as tested during 1968,
averaged 21, 1-percent higher than the outer lanes.

Table 16 -~ Bridge Deck Surface Coatings

Table 16 summarizes skid tests conducted this year on 23 structures, eight
of which have coatings applied in 1968,

1. Coal-Tar Epoxy Coatings

Skid tests on coal-tar epoxy coatings were conducted during June,
July, and October at air and pavement temperatures ranging from
40 to 82 F and from 40 to 106 I, respectively, Average friction
levelon X01 of 11016, after afive~year service period, has dropped
to 0,37, 24-percent lower than the -level determined during 1967.
The inner lanes of both roadways on this structure have a bitu-
minous surface different thanthe outer and center lanes. Skid tests
on inner lanes will not be considered in this study. After a four-
year service period, B0l of 45041 yields an average friction level
of 0.42, only slightly above the Departmental Safety Standard of
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0.40, This value represents a 9.0-percent decrease since last
year. After only a three-year service period, the average wsf
values for BO1 of 35032 and B04 of 06073 have decreased since the
1967 tests to 0,38 and 0. 36, respectively. Initial tests were con-
ducted on BO2 of 61151 during 1968. The average wsf value deter-
mined was 0,58, This value is similar to those determined during
the early stages of service on X01 of 11016, B0l of 45041, BO1 of
35032, and B04 of 06073,

31A Bituminous Concrete and Rubberized Sand-Asphalt Coatings

Tests havebeen conducted onthe north five spans (31A Bituminous
Concrete) and compared with the south four spans (Rubberized
Sand-Asphalt) of structure X01 of 11031 since 1965. Average wsf
values, as determined in 1968, onthe rubberized sand-asphalt sur-
face show a friction level decrease of 0,09 or 18 percent since the
1967 tests. Wsf values determined on the bituminous concrete
surface averaged 0.42 for the second consecutive year of testing.
Both surfacetypes currently indicate similar skid resistance per-
formance after their fourth service year. S8kid tests, performed
on this structure during 1968, were conducted July 7 at air and
pavement temperatures of 88 and 106 ¥, respectively.

Rubberized Bituminous Concrete

Five structures, coated with rubberized bituminous concrete, were
placed under study in 1967. The 1968 gkid tests on these were
conducted in July at air and pavement temperatures ranging from
70to 90 F and from 78 to 106 ¥, respectively. This year's wsf
values ranged from 0,36 to 0,56 and averaged 0.47. The average
wsf value on all lanes tested this year has decreased from last
vear's value by 10 percent.

Six 1968 deck surfacings were added to the study this year. 8kid
tests were conducted onthese during October and November atair
and pavement temperatures ranging from 40 to 45 F. Wsf values
ranged from 0.42 to 0.52 and averaged 0.45 —— 0.02 lower than
the average value determined on structures already having a one-
year service period.

Both the new coatings and the coatings with a one-year service

period exhibit average friction levels above the Departmental Safety
Standard.
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4. Asbestos Mixtures

Two structures coated with bituminous mixtures containing asbes-
tos were tested for the second consecutive yearin 1968, Skid tests
were conducted in July at air and pavement temperatures ranging
from 78 to 90 Fand 78 to 105 F, respectively. BO05 of 58152 hada
rubberized asbestos and bituminous concrete mixture applied to
ite deck in 1967, Wsf values obtained this year averaged 0.50,
representing a 0,04 (9 percent) increase in skid resistance level
since last year. The northbound lanes of X01 of 81075 have been
coated with a mix design comprised of asbestos and sand asphalt,
while the southbound employed a mixture of rubberized bituminous
concrete and sand asphalt. Coatings were applied to this structure
in 1967. Both northbound and southbound decks yielded anaverage
friction Ievel of 0,54 this year, 7- to 8-percent below last year's
level.

5., Euco Coatings B I

Four different coatings were distributed over various deck lanes of
524 of 63174, S27 of 63174, and S10 of 82252, C(lear Euco, white
Euco, white membrane curing compound, and a combination of
lingeed oil and naphtha were the coatings applied. The 1968 skid
tests were conducted July 13 at an air and pavement temperature
of 78 F. After one to two years of service, these coatings are
yielding average wsf values ranging from 0, 34 to 0.43, Only five
of the 17 lanes tested during 1968 have average friction levels of
0.40 or greater.

6. Polyurethane Coating

Another addition to the study this year was the special thin poly- L
urethane coating on S18of 82025. Initial skid tests were conducted Lo
in November at an air and pavement temperature of 45 F. Wsf |
values ranged from 0.40 to 0.55 and averaged 0.46, thereby in- o
dicating good skid resistant qualities in the initial service year. }

Table 17 —— Experimental Skid Repistant Resurfacing

Skid tests were continued this year at 17 experimental skid-resistant re-
surfacing locations. A 50-Ib/sq yd trap rock plus asphalt surface, located
on M 121 at Fenton Rd (Control Section 25061), was deleted from the study
this year because most of the experimental surface hasheenworn off through
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effects of traffic and the elements, As mentioned in Research Report No.
R-674, skid tests were tobe continued onthe two lanes of the US 23 - Grove
St location (Control Section 09033), which were resurfaced with bituminous
concrete by mistake, and coefficients would be compared with those deter-
mined onthe experimental surface. Tests on thesetwo lanes were uninten-
tionally omitted from the 1968 test programbut 1969 tests will be conducted.

After a three-year service period, only six of the 98 lanes of experimental
resurfacing yielded average wsf valuesbelow 0.40. Coefficients determined
on these 98 lanes this year ranged from 0.38 to 0. 63 and averaged 0.47.

Tour of the experimental surface types continue to exhibit an outstanding
friction level with 1968 average wsf values exceeding 0.50. Included inthe
outstanding performance category are:

(a) 80-lb/sq yd sandstone plus asphalt, in control sections 09033 and
02042

(t) 50-1b/sq yd quartzite plus asphalt, in control sections 25072 and
25073

(c) 50-Ib/sq yd 3BC sand plus hot asphalt emulsion, incontrol section
81031

(d) 50-Ib/sq yd 2MS sand plus hot asphalt emulsion, in controlsection
81031.

The eight other mixture types have average wsf values ranging from 0,41
to 0.47.

An 80-1b crushed fine aggregate mixture was added to the study this year and
initial skid tests were conducted during 1968, This mixture was applied to
northbound US 24 lanes between Joy Rd and West Chicago in controlsection
82053, Outstanding initial wsf values ranging from 0.59 to 0. 61 and aver-
aging 0. 60 were determined.

Table 18 —- Sand-Asphalt Skid-Resistant Resurfacing at Intersections

This year's testing of sand-asphalt skid resistant resurfacing at intersec-
tions was accomplished during June, July, and August at air temperatures
ranging from 65 to 90 ¥ and pavement temperatures ranging from 79 to
105 F. TFriction levels for the 25 lanes tested ranged from 0.39 to 0.60
averaged 0,48,
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Nine lanes were deleted from this study during 1968 because the exper-
imental surface has been worn off. The M 44 at Cascade Rd intersection
will be deleted from the study in 1969 for the same reason.

Table 19 -~ Sheet Asphalt Resurfacing; US 131: Rockford to Cedar Springs
(Project Mb 41013C, C12)

Skid tests were performed July 26 onthe special 3BC sheetasphalt surface
which was applied to correct a slippery condition on US 131 in 1963. Air
temperature at time of test was 83 I while pavement temperature was 91 F.
The surface under study employs mix design variations of percent bitumen
and dust content. After five years of service, only minor coefficient dif-
ferences are exhibited throughout this experimental surface. All lanes
tested this year have average wsf values above 0. 40.

Tahle 20 -~ Special Emulsion Projects

Surfacing on these four areas was completed during the fall of 1966 hy
Thompson-McCully Asphalt Company. TFriction levels determined from
1967 tests ranged from 0.35 to 0.43 and averaged 0.38. The 1968 tests
were conducted in July at air and pavement temperatures ranging from 68
to 81 Fand from 70 to 91 T, respectively., Aftera two-year service period,
tests yielded friction levels ranging from 0. 27 to 0. 39 and averaging 0. 34.
Friction levels on these projects are below the Departmental Safety Stan-
dard for the second year.

Table 21 —— Test Areas for Analysis of Effects of Using Tungsten Carbide
Cutting Edges for Snow Removal

As a part of Research Project 66 G-151, "Evaluation of Grader Blades for
Snow Removal, " skid tests were continued during the 1968 test year. The
skid tests conducted in 1967, prior to the first winter's experimentation',
on the areas deemed for conventional blade usage yielded wsf values av-
eraging 0.57. After two years of snow removal, the average friction level
determined was 0.50, Inareas wherethe tungsten carbide blades areused,
average wsf values of 0.56 and 0.53 were determined in 1967 and 1968,
respectively.

Table 22 -- Skid Tests on Pavement Grooving

Skid tests were conducted on the grooved pavement, located on westbound
M 43, west of Iansing and immediately west of Bon Air Rd, in April and
again in November of 1968, Although coefficients have increased, friction
level differentials do not appear to warrant the expense of prooving.

—_38-
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TABLE 17
EXPERIMENTA L SKID RESISTANT RESURY¥A CING

Average Coefflcient of

. . Clrection i D
Cnnl.r‘ul Location Construction Mixture Type floute and Wel Sliding Friction
Bection Manths Lane 1965 1960 1987 1968
Spring Fall
03033 U8 24 at Linwood Rd., Qct. 80-I Sandstone + asphalt Us 21 NBOL 0.71 0,49 0,43 0.50 0,51'%}
N of Tay City L85 Us 23 NBIL 0.72 0.52 0,46 2,57 0594
US 23 SDOL 06,73 0.49 9.45 0,54 0,54/
us 23 SPRIL 9.74 0.58 0.49 062 0, 63L27
09033 US 23 at Grove St., N Sept.-Oct,  80-1b Sandstone + asphalt US 23 NDOL 0,73 0,53 0.4% 0.59 0. 554!
of Bay City't’ 1985 Us 23 NDIL 9,96 0,51 0.56 0.46 0,62+
09042 M 25 at Wagner Rd., E Sept. 80-Ib Sandstone + asphalt M 25 ER 0.77 0.53 0.47 .51 0,541
of Bay City 1985 M 25 wp 0.74 0.54 0.47 0.53 a.55' 2!
25072 M 54 at Carpenter Rd. , Oct. 50-1b Quartzlte + asphalt M 54 NROL .74 0,53 0,53 .58 0. 54
N of Flint 1865 M 54 NDIL 0,78 0.55 0.54 0,59 0, 62
M 54 SHOL .73 0,50 0.53 0. 55 0,50
M 64 SDIL 0.76 0.56 0.54 9. 62 ¢, 60
25072 M 54 at Coldwater Rd. , Oct, 50-1b Quartzite + asphadt M54 NBOL 0, 67 0.50 0.61 0,55 0.54
N of Flint 1965 M 54 NBIL 977 0,54 0.52 0.81 0,62
M54 SDOL 2,70 0,51 0.51 0.55 0,57
M 54 SDIL 0.76 0.53 0,53 0.80 9. 60
25073 M 54 at M 57 N of Flint sept. 60-Th Quactzite + asphalt + M 54BR NBOL, 0.70 9,48 0.43 0.53 ¢.56
1965 additive M 54DR NDIL 0.71 0.53 0,47 G.55 0.58
M 54BR SBOL 0,65 0,50 0,44 0,52 0,55
M 54BR SDIL 0,71 0,52 0.49 0,58 0. 61
M 57 EB a.70 0,51 0.45 0. 56 0.56
M 57 WB 0.72 0.53 0,48 0.55 0,56
25072 M 54 at M 54BR (8 Jet.), Oct. 50-1b ecrushed beach pebbles M 54 NBOL 6,60 .49 0.43 0.42 0.43
S of Flint 1965 + asphalt M 54 NBIL 0.66 0,47 0,41 0,44 0.45
M 54BR SBOL 0.62 0,47 G.48 0.40 0,44
M 54BR SDIL 0.68 0,47 0.41 0,41 0. 48
M 54 (Dort) WROL 0. 62 0.45 0,45 0,48 0,50
M 54 (Dort) WBIL 0,62 0.45 0,47 0.48 0.52
81031 US 12,W from Neblo Rd., Sept, 50-1h 4BC + hot asphalt Us 12 EB ¢, 50 0.49 0,49 G489 0.52
NW of Clinton ises emulsion Us 12 WR 0.62 0,47 Q.45 0,49 0.55
81031 US 12, E from Tima Sept. 50-ib 2M5 + hot asphalt us 1z EB 0.58 0,48 0.44 0.55 0,55
Center Rd., NW of 1465 emulsion UB 12 wa 0,60 0,48 0,47 0,54 0,54
Clinton
82052 US 24 at Ferkell Bd. Sept, 56-1b 3BC + ashestos US 24 NHOL 0,56 0,36 0.34 0,37 0.18
(Five Mile Rd.), 1965 fiber + agphalt Us 24 NB#3 G.53 0,38 0.34 .41 40
Detroit Ua 24 NDAZ 0.57 0.36 0.14 0.40 0,41
US 24 NEIL 9.60 Not Tested Not Tested Not Teated Not Tested
Us 24 SDOL 0,52 0.38 037 0.41 - 0.39
us 24 SBCL 0,60 0,37 0.35 0.42 0,42
US 24 8BIL 9,58 0.35 0,34 0.44 9.40
Five Mile Rd. EBOL 0.51 0.37 0,81 0.38 0,38
Five Mile Rd, EBIL 0.55 0,39 0.33 0.41 ¢,40
Five Mile Rl ~ WROL 0.55 0.37 0.a3 0.33 0. 40
Five Mile Rd. WDIL 6,80 0.39 0,33 .43 0.44
82053 US 24 at Schaoleraft Rd. , Sept. 50-Ib IBC + esbestog USs 24 NBOL 0.54 0,38 6,33 0.3 0.40
Detroit 1965 fiber + asphalt us 24 NBCL 0.53 0,40 6.35 0. 41 0.43
US 24 NDIL 0,55 0,37 0.34 0.42 0,42
US 24 8BOL 0.48 8,34 0.a3 0.41 0,39
us 24 SBCL 9.51 9,47 0.33 0.40 0,41
Us 24 SDIL 9,52 0.37 0.33 0.41 0,43
8chooleraft Dd.  EDRT 0.55 0.41 0.35 0.44 0.41
Schooleraft Rd. ER#3 0,52 ©.38 0.36 0,44 0,41
Schooleraft Rd. . EB#2 .54 0.38 0.34 ¢.45 0.43
Schocleraft Rd.  EBIL 0.58 0.43 0.39 0,49 0.48
Scheoleraft Rd, WBRT 0.55 Not Tested 0.37 Not Tested Not Tested
Scheoleraft Rd,  WB#3 0.55 0,43 0,34 9.45 0.41
Schealeraft Rd.  wB#2 0.51 0.39 0,34 9,483 0,42
Schooleralt Rd.  WDIL 0,55 0.46 0,36 0.47 0,47

e e e e ——
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TABLE 17 (Cont.)
EXPERIMENTA L SKID RESISTANT RESURFA CING

Average Coefficlent of

Contral Location Construction Mixture Type Rotte Dil‘::;lon Wet Sliding Frictlon
Section Months Tane 1956
1965 1967 1988
Spring | Fall
82053 US 24 at Plymouth Rd., Sept. ~Oct.  50-1b 2M8 + aphesioa US 24 NBOL . 59 0,36 0.36 .42 0,43
Detroit 1965 fiber + asphalt UB 24 NB#3 0.59 9,37 0.38 G.41 0.43
U8 24 NB#2 T, 6% 9.490 0.30 G. 44 0.47
Us 24 NDIL 0.82 0,40 0.38 .45 0,45
Us 24 SBOL 9,60 0,27 0.35 0.42 0, 4¢
Us 24 [Lik] 0.62 0.39 0,35 0,43 0.43
us 24 SBE2 0.61 6,39 0.36 0.45 .47
Us 24 SBIL 0. 64 .42 0,37 0.50 0.52
Plymouth Rd, EBCL 0.62 0.4¢ 0.36 0.41 Q.41
Plymowth Rd. EBCL 0.63 0,39 .36 0,41 2,43
Plymcuth Rd. EBIL 0. 64 0.39 0.37 0,41 0. 44
Plymouth Rd. WBOL 0,83 0.40 0.38 0. 46 0. 47
Piymouth Rd. WBCL 0. 61 0,41 0,37 0.44 G, 44
Plymouth Rd, WBIL .60 0.40 0,38 0.46 ¢, 48
82653 US 24 =t W, Chicago Rd., Oct. 80-ib 2MS + 91AA + Us 24 NBOL 0.57 0,38 0.37 0,43 0.45
Detroit 1965 + agphalt us 24 NB#3 0,58 2.40 0.37 9,43 0.45
Us 24 NB#2 [E3:18 Q.41 0.36 0,43 0. 47
US 24 NBIL ¢, 62 0,40 0.37 G. 42 0. 4%
Us 24 NBLT 0.62 Not Tested Not Teated Not Tested Not Tested
Us 24 EBOL. 0,56 G, 42 0.41 044 0.41
UE 24 SDCL 0,57 0.41 0. 40 0,43 0.46
Us 24 BRIL 0.59 0.41 0,40 0.43 0. 47
W. Chicago Rd. EDRYT 0.63 0.45 0,44 0.48 0.50
W. Chicago Rd. EBIL 0.63 0.44 2,40 0.42 0. 46
W. Chicago Rd. WBRT 0,63 0,43 0.41 0.47 #.50
- W. Chicage Rd. WBIL 0. 63 0,41 .37 0, 47 Q.47
82071 U8 24 at Sibley Rd., Oct, 80-1b ANS + J1AA + s 24 NBOL 0,50 0,41 0.34 0,44 @, 45
Detroit 1965 aaphalt Us 24 NBIL 0.52 0,42 0,38 0.47 .47
Us 24 SROL 0.51 0,43 0.3% .46 . 47
Us 24 SBIL 0,51 0.42 0.38 0.46 0.46
Sibley Rd. EB 0,54 .39 0.36 0,42 0.43
Sibley Rd. Wwa 0,52 0.41 0.39 0,45 0.44
1L031 M 139 at Napier Rd., Oct. 80-1b 3N {P-4) + M 133 NBOL 2.51 0.46 0.37 .48 0.45
Benton Harbor 1965 Trinidad sheet asphalt M 139 NBIL 0. 44 0, 36 0.35 0. 47 0,39
M 139 -SBOL 0,47 0,37 0.36 G. 45 0,40
M 139 8BIL 0. 46 9,37 0.34 0,42 0,39
Nepler Rd. EROTL, 0.43 0,39 0.98 ¢, 47 0,42
Napier Rd. EBRIL 0. 47 0.43 0.88 . 49 0.5
Rapler Rd. WBOL 0.45 0,41 0,38 0. 47 0. 42
Napier Rd. WDIL 0,48 0,42 " 0.38 0.47 o, 47
11031 M 139 NB at Empire Rd., Oct. §0-Tb.3N8 (P-4} + M 139 NBOL 0.44 0.40 0,39 0.56 0,42
Benten Harbor 1965 Synopsl + aaphalt M 139 NBIL 0.50 0. 42 0,38 0.51 0.52
£1031 M 129 £B at Empire Rd, , Oct. 80-1b 3NB (P-4) + M 138 8BOL 0.45 0,38 0,40 9.51 0.43
Bemton Harbor 1965 asphalt M 13% BBIL 0.48 0,44 0.4 0.52 0,51
B2053 US 24 NB {Telegraph Rd.} Aug. 80-1b crushed fine UB 24 RBEOL = Q.59
from Joy Td to Weat 1568 aggrogate Us 24 NB# . 60
Chicago!®? us 24 NB#2 0. 68
USs 24 NBIL ——— ———= (-1

(1) gp stopping area resurfaced with bituminoug concrete by mistake in 1267 es an overlap from Project Ms 96071-002

* ¥ Dala also reported an 58 SR-4A, Bee Tahle 24,

f2) Data also reported as 68 R-3, see Table 24.
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TABLE 18
SAND-ASPHALT SKID RESISTANT RESURFACING AT INTERSECTIONS

Direction Average Coefficient of
Cont.rol Location Route and Wet Sliding Friction
Section 1a
ne 1965 1966 1967 1968
13061 M 89 (formerly M 96) at M 89 EB 0.49 0,44 0,47 0,53
Hussey Ave, M 89 WwWB 0.50 0.42 0.44 0.48
25072 M 54 at Mt. Morris Rd. M 54 NBOL 0.563 0.40 0, 47 0.46
M 54 NBIL 0,70 0.42 0,53 0,52
M 54 SBRT 0.72 0.43 0, 47 0.45
M 54 SBIL 0.71 0,47 0.56 0. 60
25091 M 15 at Lapeer Rd. M 15 NB 0,56 0. 40 0,41 0.49
M 15 SBE 0.59 0.41 0,40 0.48
33042 M 43 WB (Grand River Ave.) M 43 WEBOL 0. 50 0. 37 0.42 0.39 e
at Foster St. M 43 wB#3 0.52 0.40 0.42 0,41
M 43 WDz 0.49 0. 40 0,42 0,42
M 43 WBIL 0.53 0.39 0.43 0.45
39042 M 96 at River St. M 96 EBOL 0.50 0.46 0. 47 0, 60
M 96 EBIL 0,50 0. 44 0.48 0.51
M 96 WBDIL 0. 50 0.38 0.48 0,51
11051 M 44 at Cascade Rd. M 44 NBOL 0. 44 0.37 0,41 0.47
M 44 NBIL 0.48 0.41 0. 45 0.48
M 44 NBLT Not Tested  0.41 0.53 Not Tested'’
M 44 SBOL 0.45 0.42 0. 43 0.51 =
M 44 SBIL - 0.45 0.42 0,45 0.45 by
M 44 SBLT Not Tested  0.44 0.49 Not Tested®’
47082 M 59 at Old US 2: M 59 ER 0.72 0. 41 0,52 0.54
M 59 WB 0,72 0,42 0,48 0.50 L
81081 M 17 at Carpenter Itd, M 17 EBOL 0.53 0.39 0.52 0.45 _
M 17 EBIL 0.50 0,36 0.54 0.44 i
A 1T WBOL 0.52 0.34 0.52 Not Tested’ £
Al 17 WDIL Not Tested 0.38 0,55 0.45
Carpenter Rd. NBOL Not Tested Not Tested  0.58 Nol Tested’
Carpenter Rd. NBIL 0.53 0.36 0.59 .43 i

E

Lanes too dirty to obtain valid test results.
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TUNGSTEN CARBIDE CUTTING EDGES FOR SNOW REMOVAL

TABLE 21
TEST AREAS FOR ANALYSIS OF EFFECTS OF USING

Surface Type

Average Coefficient of

Location Control and Snm'l;ylsi n(:) vl Dire;;ion Wet Sliding Friction
Section | Construction Blad E Oct | May Aug
Year ade ane 11967 '} 1968 | 1968

1196 commencing N of T 94 at 11111 Bituminous  Conventional NBOL 0.51 0.51 0.46
Mile Post 1, thence N 1000 Concrete NBIL 0,75 0.71 0.70
ft on NB rdwy 1963

1 94 from Roslyn Rd Bridge, 11017 Concrete Conventional WBOL 0.47 0.36 0. 37
E of 1196, W 1000 ft on 1960 WEBIL 0,55 0.46 0,53
W3 rdwy

US 131, 51000 ft from 110th 03111 Concrete Conventional SBOL 0. 63 0.41 0.41
Ave on SB rdwy, south of 1960 SBIL 0, 63 0.51 0.58
A 118

M 89 from &th St, SE of 03024 Bituminous  Conventional EB 0.47 0.51 0.48
Plaimwell E 1000 ft on Concrete
EB rdwy 1962

194, W 1000 ft from Empire 11016 Concrete Tungsten WBOL 0,49 .42 0. 40
Ave, on WB rdwy, W of 1960 Carbide WBCL 0.59 0.52 0.51
1146 WBIL 0. 60 0.59 0. 64

1196, commencing N of 1 94, 80012 Bituminous Tungsten NBOL 0.45 0.51 0.45
at Mile Post 11, thence N Concrete Carbide NBIL 0.74  0.73 0.73
1000 ft on NB rdwy 1963

I 194 commencing N of South 03033 Concrete Tungsten NBOL 0.57 0.50 0.51
Haven at Mile Post 31, 1963 Carbide NBIL 0.65 0.66 0. 66
thence N 1000 ft on NB rdwy

M 89, E 1000 ft from 59th St on 03021 Bituminous Tungsten EB 0.37 0.41 0.36
EB rdwy, west of Fennville Concrete Carbide

1960

-49-

Control skid tests conducted before using the experimental blade.




TABLE 22
SKID TESTS ON PAVEMENT GROOVING -

Average Coefficient of Wet Sliding Friction

Ezig Conventional | Transverse | Longitudinal
Pavement Grooving Grooving

10-22-63 0. 28 ———= ——

5-22-66 0.31 -—— ———
10-23-67 0.31 -—— ————
11-10-67 ——— 0.35 0.34

4-18-68 0.39 0.39 0.41
11- 1-68 0.36 * 0.40

* Testing of transverse grooving eliminated due to

short length of test area

-50-
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SECTION IV

HIGH-ACCIDENT LOCATIONS
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This section reports the Department's continuing program to reduce skidding
accidents on wet pavement at critical locations. High-accident locations
selected are skid-tested to indicate priorities for resurfacing. In some
cases, these locaticns are used for testing of experimental skid-resistant
resurfacing mixtures.

Selection of this year's high-accident locations was made by the Traffic
Division and is based on 1967 accident data. Skid tests yielded average
wsl values below 0.40 at 68 percent of the 1,121 lanes tested, Friction
levels for 11 percent of the lanes averaged below 0.30 and six lanes had
average coefficients lower than 0.20. '

During 1968, tests were conducted on 51 different major'highway routes.

Testing was dispersed throughout 10 Districts, 32 Counties, and 216 sep-
arate locations. Table 23 summarizes the high~accident skid tests.
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NOTE:
CIRCLED NUMBERS
INDICATE APPROX.
TEST LOCATIONS

Schematic 3. High-accident test location showing
US 24 (Telegraph) at US 12 (Michigan), all ramps,
{Control Section 82053).
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TC 1~94

Schematic 5. High~accident test location showing M 39 (Southfield)
at VanBorn (approaches and exit ramps plus service drive) in Allen
Park, (Control Section 82192).
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SECTION V

SPECIAL REQUEST TESTS
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Table 24 -- Special Requests

During the course of the year, requests for skid tests are received from
field personnel or through the Design, Maintenance, Traffic, or Testing
and Research Divigions., These requests receive priority considerations
during scheduling of skid tests, and friction levels are forwarded to the
person or agency initiating the requestas soonas possible after completion
of field measurements. Table 24 contains skid test data resulting from the
special requests received during 1968,
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TABLE 24

SPECIAL REQUESTS
Special Project or Direction Average
Request | Control Section Location Surface Type Route and Coefficlent of
No. * No. Lane Wet Sliding Friction
1 82091C, C5 Schaefer Rd, (formerly M 39} between BC {formerly NBOL —_——
Mellon Rd. and Gate No. 4 at the M 39} NECL 0,50
Ford Motor Co. NBIL 0,52
SBOL 0.43
8BCL 0,47
SDBIL 0,53
2 Conirol Section BL 94 (Main 8t.) at Riverview in CONC BL %4 EBOL 0.38
11013 Benton Harbor EBIL 0.35
WBOL 0,34
WBIL 0.38
2 Control Sectien BL 94 {Main St.) at Sixth St. in CONC BL 94 EDROL 0,35
11013 Benton Harbor EBIL 0,32
WBOL 0,32
WBIL 0.34
2 11-85, C1 BL 94 (Main 8t.) from M 13% {Fair 5t.} to BRICK BL 94 EBOL 0.29
M 139 (Paw-~Paw) in Benton Harbor EBIL 0.29
WBOL 0,28
WBIL 0.32
3 82053-044 Northbound US 24 {Teiegraph} from NSST Us 24 NBOL 0.58
Joy Rd. to W. Chicago NB#3 0. 80
NB#2 0.61
NBIL 0,61
4 33033-004 US 27 {Larch St.) from Shiawassee Ave. Slurry Seal Us 27 NBOL 0.54
to NYCRR tracks, South of Saginaw St. NBCL 0, 63
City of Lansing NBIL 0.60
4A  Control Bection  US 23 at Linwood Rd, NSST US 23 NBOL, 0,48t}
09033 NBIL 0.56¢3}
SBOL 0.49'%?
SBIL 0,607
NBOL 0.5:¢27
NHIL 0.58'%’
SBOL 0.54¢37
SBIL 0. 63(2?
4A  Control Section  US 23 at Grove St. NSST Us 23 NBOL 0, 53¢
09033 NBIL 0,624}
NBOL 0.55¢27
NBIL 0,627}
4A Controi Section M 25 at Wagner Rd. NSST M 25 EB 0,521}
09042 WhH 0,48t}
EB 0.54123
WH 0,552
5 47084, C2 196 from US 23 E to the Livingsion- CONC 194 EBOL 0.43
Oakland County Line EBCL 0.50
WBOL 0,38
WBCL 0.44
] 47064A, C20 196 from US 23 SE to the Oakiand- CONC 196 EBIL 0.51
Livingston Co, Line © WBIL 0.43
5 63022, Cl 196 from the Oakland- Livingston CONC 196 EBOL 0.3%
County Line E to the Huron River EBCL 0.58
Bridge WBOL 0.37
WHCL 0,41

‘1) Teata conducted in July 1968,

(2! regts conducted In October 1968,
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TABLE 24 (Cont,)

SPECIAL REQUESTS
Special Project or Direction Average
Request | Control Section Location Surface Type Route and Coefficient of
No. * No, Lane |Wet Sliding Friction

5 63022-021 I 96 from the Livingeton-Oakland CONC 196 EBIL 0.54
County Line E 1,70 miles WERBIL 0, 56
5 63-29, C9 196 {rom the Huron River Bridge E to CONC 196 EBOL 0.36
Beck Rtd. EBCL 0. 41
WBOL 0.33
WBCL 0,38
5 830224, C10 1 96 from approximately 0, 85 mile E of CONC 196 EBIL 0.47
Kent Lake Rd. SE to Beck Rd. WBIL 0. 40
5 63-29, Cl0 I 96 from Beck Rd., E tc Ten Mile Rd. CONC 196 EBOL 0.33
EBCL 0.39
WBOL 0.36
WBCL 0.39
5 63022A, C9 196 from Beck Rd. E fo Ten Mile Rd. CONC 196 EBIL 0,43
WBIL 0. 40
5 63-101, C1 196 from Ten Mile Rd. to Haggarty Rd. CONC 196 EBOL 0.38
EBIL 0. 51
WBOL 0.37
WBIL 0,43
5 63-29, C10 196 from Haggarty Rd. E o a point W CONC 196 EBOL 0,41
of T96BL (to Farmington) EBIL 0.54
WBOL 0,37
WBIL 0.48
5 63-28, C11 I 96 from a point W of I 96BL (o CONC 1896 EBOL 0.39
Farmingtion) E to W of Middiebelt Rd. EBIL 0.55
WBOL 0,41
WBIL .52
5 63=-29, Cl2 I 96 from W of Middiebeit Rd. E to E CONC 196 EBCL 0.48
of [ 96BL (from Farmington) EBIL 0. 57
WBOL 0. 40
WBIL 6.51
6 38061-008 M 60 from Spring St., in Concord, West Apphalt Cement M 60 EB 0. 58
to Homer Rd. WB ¢.50
6 38061-008 M 60 from Homer Rd. West o the Apphalt Emulsion M 60 EB - 0,57
Jackson-Calhoun County Line WB 0.56
6 38061-008 M 50 from Sioney Lake Rd. N and W Asphalt Emulsion M 50 EB 0,53
to 8 City Limits of Jackson WB 0,50
7 Mm 90-74062-01, M 46 from W City Limits of Carsonville Single Seal M 48 EB 6. 41
Cc3 West 3 miles WB 0. 43

8 22012-002 On M 95 at the US 2 junction BA M 95 NB 0, 2843}

SB 0,239}

NB 0. 35'*!

5B 0,33¢4?
9 11015, C} I 94 at the 20 30' curve adjacent to CONC 194 EBOL 0.49
11016B, C36 Mile Post 22, South of St. Jogeph EBCL 0.457
EBIL Q, 65
WBOL 0,52
WBCL 0,61

WBIL

t2) Tegts conducted in August 1868,
€4) Teats conducted in October 1968,
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TABLE 24 (Cont.)
SPECIAL REQUESTS

Special Project or Direction Average
Requeat | Control Section Location Surface Type Route end Coefficient of
No. * No. Lane Wet Sliding Frictlon
-— 8:031-005 US 12BR from the W Jct of M iT E BC U8 12BR EBOL 0,46
to the E Limits of Ypeiiantt EBIL 0.49
WBCL 0. 46
WBIL 0,49
-- 21024-008 US 2 from 0.2 mile E of US 41 Jct E 8A usz2 EB 0. 60
to Jet with Co. Rd, J-1 in Ensign WB 0,61
NSST EB 0.21
WB 0,23
- 18022-008 US 10 from the West City Limita of BA Us 10 EB 0.26
Farwell to M 115 Iintersaction wB 0. 26
- 18022-008 M 61, 2 miles W of the Clare-Gladwin BA M 61 EB 0.45
Co. Line and M 6% from 3 miles E of WwB 0.49
M 30 E a distance of 7 milea
- 20032-004 I75BL ~ M 93 from 167" Nof M 72, in BA I75BL~-~ M 93 NB 0.35
Grayling, N 2.54 miles SB 0.30
- 20032-004 M 93 from 2.95 miles S of Co, Rd. 612 BA M 93 NB 0.48
N to Co. Rd. 612 5B .43
- 24051-002 M 131 from 500 N of US 31 N and W to BA M 131 NB 0,32
Zell 8t. in Harbor Springa 5B 0.27
- 48041-002 M 28 from the Schooleraft- Luce Co, BA M 28 EB 0.35
Line E to M 123, S of Newberry WwB 0.34
-- 83021-008 M 55 from 180' W of Ceunty Rd. 21 to BA M 55 EB 0.30%)
M 115 WB ¢.30¢8?
EB 0,384}
wB 0,44%)
- 49023-009 US 2 from 500' W of County Rd 402 E SA Us 2 EB 0.32
to 500 Wof [ 75 wB 0,33
- 49023-0093 E75BL from Burdette St. N to sS4 I75 BL NBOL 9,40
Marquette 8. in the City of NBIL 0.41
St. ignace SBOL 0.41
SBIL 0.46

(5} Eastern 1.5 miles of projeet.

(8} Remainder of project.
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