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Direction of Test Vehicle

LEGEND

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

Lane Tested {noted following direction of test vehicle)

RT = right turn lane
LT = left turn lane

OL = outer lane

CL = center lane

IL = inner lane

DL = deceleration lane
ML = merging lane

TL = truck lane

1

3 or 2 = third or second lane from
centerline or median




INTRODUC TION

During the 1973 calendar year, over 12,500 skid tests were conducted
throughout Michigan. These tests are summarized in this report according
to the annual reporting procedure initiated in 1965. Skid levels for seven
basic categories are included:

I Initial Tests on Conventional Concrete and Bituminous Pavements

II Friction Levels Determined for Pavements After Five Years of
Service

IIT Friction Levels Determined for Pavements After Ten Years of
Service

IV Experimental Features in Pavement Surfaces

V  High Accident Locations

VI Special Request Tests

VII Special Attention Locations

Explanatory remarks are presented at the beginning of each category
of tabulated data. All High-Accident Location tests, Special Request tests
and Special Location tests have beenpreviously reportedto interested agen-
cies within the Department.

All skid test values are expressed as 40 mph coefficients of wet slid-
ing friction (Wsf). A Wsf value determined from a highly textured concrete
pavement would be expected to be 0.60 or higher. Surfaces with coeffi-
cients of 0. 20 might be as slippery as packed snow! and from our experience
Wsf values below 0.07 will be representative of a glare ice condition.

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

' Moyer, Ralph A., ""A Review of the Variables Affecting Pavement Slip-
periness, ' Proceedings of First International Skid Prevention Conference,
1959,




SECTION 1

CONVENTIONAL CONCRETE AND
BITUMINOUS PAVEMENTS
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Initial Tests on Conventional Concrete and Bituminous Pavements

Section I summarizes skid tests representing 1, 616 lane miles of trunk-
line surfaces tested during 1973.

Table 1 - Concrete Pavements Constructed in 1972 and 1973

1972 Construction

Skid tests were conducted on 17 portland cement projects after a one-
year service period. Friction levels ranged from 0,29 to 0.78 and aver-
aged 0.55. Five of 82 lanes tested (2 percent of the 163. 021 lane miles and
6 percent of the total lanes tested) yielded average Wsf values below 0.40.

1973 Construction

Three projects (32,560 lane miles) of concrete pavement were tested
during the initial service year. All 13 lanes yielded average coefficients
above the 0.40 mark. The range of Wsf valueswas 0.40 to 0.75, averaging
0.56.

Table 2 - Bituminous Concrete (4.12) Constructed in 1972 and 1973

1972 Construction

One-year friction levels were determined on 64 bituminous concrete
(4.12) projects (239 lanes) during 1973. Coefficients ranging from 0.15 to
0.76 and averaging 0.49 were encountered.

Project Mb 82141-03966A (M 102 from Garfield St east to M 39) had a
friction level range of 0.17 to 0.32 and an average of 0.26. The WBOL of
this project ranged from 0.17 to 0.19 and averaged 0. 18.

A 0.15 friction level coefficient was recorded on Project Mb 82211-
01807A inthe highaccident locationbetween milepost 8.71 and 8.91. Tests
confined to this locationranged from 0.15 to 0.41 and averaged 0.32. This
0.2 mile sectionrepresents 7 percent of the Mb 82211-01807A project. Wsf
values determined on the remainder of this project ranged from 0.39 to
0.49 and averaged 0.43.

Nineteen percent of the 634.106 lane miles (35 lanes) of bituminous
concrete tested indicated a friction level below 0. 40,




1973 Construction

Fifteen bituminoug concrete projects (198. 632 lane miles) were tested
during their initial service year. Coefficients ranged from 0.21 to 0.68
and averaged 0.43. Twenty of the 70 lanes tested (36 percent of the lane
mileage tested) yielded average friction values below 0.40. All lanes of
Project U 82142~01310A averaged under the 0.40 mark.

Table 3 - Bituminous Agpregate (4.11) Constructed in 1972 and 1973

1972 Construction

After aone-year service period, 24 bituminoug aggregate projects (69
lanes) with a total of 365.036 lane miles were tested. Wsf values ranged
from 0.30 to 0.70 and averaged 0.53. Friction levels averaging below 0. 40
were confined to Project Mb 30071-03802A and Ms 83012-04995A and re-
present only 6 percent of the total lane mileage tested.

1973 Construction

Nine bituminous aggregate projects, accounting for 172,222 lane miles
were tested in 1973 during their initial year of service. Coefficients aver-
aged 0.45. Sixof the 26 lanes tested had average friction levels below 0.40.

Table 4 - Miscellaneous Bituminous Surfaces Constructed in 1972

Three single and double seal projects were tested in their initial ser-
vice year. Friction levels on the 56.21 lane miles ranged from 0.31 to 0.70
and averaged 0.51. Only one of eight lanes tested had Wgf values averaging
below 0,40,
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CONVENTIONAL CONCRETE AND BITUMINOUS PAVEMENT SUMMARY

TABLE

5

Surface Service Year | Total Total Average
Type When Tested | L:anes | Lane Miles | Friction
Tested Tested Level
Concrete Initial 13 32.560 0. b6
1 82 163.021 0.5b
Bituminous Concrete Initial 70 198.632 0.43
1 239 634.106 0.49
Bituminous Aggregate Initial 26 172,222 0.45
1 69 365.036 0.53
Double Seal 1 2 9.790 0.55
Single Seal 1 6 46.420 0.48
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SECTION II

FRICTION LEVELS DE TERMINED FOR PAVEMENTS
AFTER FIVE YEARS OF SERVICE
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Friction Levels Determined for Pavements After Five Years of Service

Tables 6 and 7 contain skid test results from 15 portland cement con-
crete projects consisting of 73 lanes which were constructed in 1268, Ini-
tial service year testswere conducted on six of thege projects and resulting
Wsf values averaged 0.52. Eight of the projects were first tested in 1969,
after a one-year service period and friction levels for these averaged 0.46.
After five years of service, all 15 projects were tested. Wsl values for
the 73 lanes averaged 0.43. Eighteen percent of the 145.623 lane miles
averaged less than 0.40.

Tables 8 and 9 list skid test results of 44 bituminous concrete projects
constructed during 1968. Inall, 145 lanes (452.405 lane miles) were tested.
Average coefficients of friction determined initially and after a one-year
service level were 0,47 and 0.48, respectively. Skid tests were conducted
agaijn in 1973, after five service years on these same 44 projects and Wsf
values averaged 0.48. Twenty-two percent of the lane miles yielded five-
vear Wsf values below 0. 40,

Tables 10 and 11 contain skid test results from 17 bituminous aggre-
gate (4.11) projects of which 46 lanes (291,180 lane miles) were tested.
Twenty-six of the lanes were tested during their initial service year; the
average Wsf value was 0.41. The remaining 20 were tested after a one-
year service period and resulting skid tests yielded an average friction level
of 0.51. Skid tests were conducted in 1973 on these bituminous aggregate
projects. The overall five-year average Wsf value was 0.57. All five~year
friction levels averaged 0.44 or higher.

Tables 12 and 13 contain an assortment of bituminous surfacestested

in their initial service year, at the one-vear level and again after five-
yvears.
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TABLE 8 .
BITUMINOUS CONCRETE PAVEMENTS (4.12) TESTED DURING 1968 AND 1973

) Average Cocffleient Pl
Project Apregite Soureca Directlon of Wet
No. Locatien Paving Cont roctor and HHdimg Friction
Coi rae “ine itne —]—
03 Fae Fin Line T, I
Mb 0801E-003 M 43 from Shultz Rd Nte M 37 [eith-Ritey Conat. Co., Inc. 41-38 B-58 EB 1,50 .61 :
wn 0,47 (AU =
Mb 08032-004 M 68 from § Limits of Naghville N to K aof Williams Nroa. J-51 A-51 NB 0, 5 9.47
Greggs Croaging Td Asphalt Paving Co. SH 0,62 .45
Mb 11052-009 US 33 from NW of 194 Nto 8 Limlia of St. John G. Yeriogion Cu. $1-22 & 11-15 KD 0,57 o :
Jodeph; atso from N Limits of Benton S Steel SR 0,37 .51 Yok
Harbor Nio [ 194 ey, diana '
Mb 14011 -008 M 30 [vom Berrien-Cass Co, Line NE to John (. Yerington Co. Th-% 14-36 NI [ 0.0
W ol West City Limits of Dowaglac 5B U348 018
Mb 22021006 US 2 - U'S 141 — M 85 {yom E Limits of Payne & Dolan of 22-G4 22-14 EBOL .47 fhox
Iron Meuniain W & N {o N Limits of Wiscongin, Inc. ¥l 0.60 462
Iron Mountain Waol, 1,32 Iz, i
waii 0.4 .37
Mth 25052-005 M 54 BR lrom Detroif S1 & Lat St N to Spurian Asphali Paving Co. 47-4 [ XDOL 0.41 0.4
Wager 5t NBIL 0,406 0,45
SBOL 0.1 a.45
BIHEN 41 0. 46
Ms 26061-006 M 12 from I 75 E to E of Van Slyke Rd Fiint Asphall & 41-3 & 613-29 EROL 0.4 0.41
Paving Co. n2-4 EDIL 0,14 0. 47
WBOL 47 i
o Wil 47 51
Mb 25071-008 M 5d [rom S to N Limits of Geand Bianc Spartan Asphalt Paving Co. Bi3-4 ia-1 NBOL o, 94 [EA1H
NBIL .51 [IAH]
SHOL 45 [k
. SBIL 0. 64 0aT
ML 25001-004 M 15 from S of § Limits Nto Nol X Lind Asphall Paving Co, G- [(HES1 xhot, - h.o4
Limits of Dayvison NBIL .50 8,42
SBOI. - boda
SRIL 4G a1t
88 32021-005 - M 42 from 5 Limits Pigeon E to W Wwilliums Bros, RS TH-TH En 140
Limits of Efkton Asphalt Paving Co, Wi 1,54
U 33034-011 U8 27 from § of Douglass 8t Nto N of Spantan Asphalt Paving (a, 473 =15 XBhoL 47
Northerest Rd NBIL 50
HBOL 052
GINEN B
Ms 33082-019 M 43 from E of Nagadors R B (o GTWIIL Sparan Aspladt Poving Co, 47-4 M- & EROL B, 45
3H-T% ENBIL (LA B
WL 0.7
WRIL 0.6
ML 47061-012 196 BL Irom M 59 F o ] 496 Reith-Rilev Const. Co., Ine, AT 47-4 EBOL 047
. ERIL 052
WhOl, H.il [[A]
WRIL [EF | o, 16
b 5iu012-003 US 10 - USiHl from E of W ., aman Asphalt & Paving (o, 67-2 67-2 En B, a5l B
1810 - 18 31 E to Heinbury Ave Wi [ ] 057 z
b 5H01L-105 LS 134 (rom M 46 N intermittently (o 31 20 Reith~Riley Const. Coo, ine. -2 & ai-21 B (1] U, 14
42-134 5 [EAE EL) 0,52
AMb G2011-003 M 20 - M H2 [vom E of W incrsediion of Reithi-Rifey Const. Co., Ine. ERERL 62-25 EN [EN 1} L] HE i
AM20 - M B2 Kto C & ORR wi na LN 8] ' |
i
A GZOZE-004 M 22 from M 37 LT to M 21 Heith=-{tikey Comsi, Co., ine. 41-3% G225 KB Holls O, 50
WH .40 0.3 L i
b 83031 -022 US 24 from Shallowbrook St N (o 5 of 'S 18 Rt Con Corp. 47-3 BH-7 KROL (LA H] 45 ]
NBilL 0,02 .31
SIOL w42 [ H]
Sl 0,47 2,51
Mb T1073-002 U8 25 [rom Por Sanilae X o Drcke rville Ann Arhor Const. Co. (B T4-51 NB 5,51
itd sB .63
Alh A0111-009 M 118 [rom NYCRR K 2.435 niiles Juhn Go Yeriogton Co, HERSY RE-24 hil} 047 o, 70
5B Gl o, 64
Mb #1072-005 US 23 DI - 194 Bi from Main 8 E to Ann Arhor Const. Co, 37-3 H1-5T EBCGL [ b a7
Fictcher 5t & from University Ave EBIL LA
E to Toumy Rd WRAQL hn2
WalL h43
L' K2144-016 M 02 - M 2% from Kelly td Eto 1M The Conke Contricting o, HU-35 684 & ENOL 0.5
50-45 ED+} o
EB=2 [IN] )
EBLL 0,01 .
WBOL 0.351 0,58
wn=d 0.1 6.55
Whs2 (O8] .56
WRIL .60 0,38
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TABLE 9
BITUMINOUS CONCRETE PAVEMENTS (4.12) TESTED DURING 1969 AND 1973

A Average Cocffteieni
Projact tocatt fEregate Sources | Dlrection of Wot
Mo, ation Paving Coniractor and Sitding Fricilon
Conmae I Finc Lane i | 1078
‘™Mb 08031-007 M 37 cemm, at Calhoun-Barry Co. Line Relth- Riley Conet. Co., Inc. 29-1 & H-54 ND 6,56 0,60
thence W'ly to Maple Grove Rd 41-18 ) 5B &, 04 0,61
Mb 12022-008 UH 12 E of Coldwater John (. Yerington Ce. Mat. Services 12-36 En 4,52 0,38
(Part L of 2} Thornten, 111 wD 5,55 0,47
Mb 12022-008 L8 27 in Coldwater John G, Yeringlon Co, Mat, Services 12-35 NBOL Y] 6
(Purt 2 of 2} Thormton, 11 KBIL 0.5 0,56
SROL 0,40 (1)
SRIL 0,43 0,45
U 13092-003 194 HL comum, at [ 60 thonce E to US Reith-Riley Const. Co., Ine. 28-1 ag-1 ERJL 0,45 0,42
27 in Marshal WROL 0.44 wm——
WhLiL (%3 0,12
Mb 13061-0L0 I 94 BL (Michlgan Ave) from Elm S SE'ly Relth-Riley Oonst. Co., Inc. 39-1 13-30 & ER 04K 8.7
to East Clty Limits af Rattle Creek 13-20 WBR .47 0.4
Mih 25052-006 M 34 BR {Haginaw 5t) in City of Flim, Flint Asphitc & Paving Co, +7-4 63-29 NDOL 0.44 (LR E}
from Wager 5t N'ly tc Carpenter el NBIL [ G
(¥ city Limits of Flint} SEOL h42 0048
SBIL €.44 LR 53
Mb 253073-005 M 54 from 1915' § of Hellywood Blvd NW'ly Saginaw Asphalt Paving Co. Ti-29 79-73 NDOL U5l 5,50
to Pine 8t in viilage of Pine Run NRIL 0, G4 8,60
SLOT. 0,454 b
SEIL. (134 &, 54
Mb Z5101-011 M 5T (Siate 8} (rom 490" W of the W Villoge Saginaw Asphalt Paving Co. Ti-29 79-73 EROL (] 18
Limits of Mentrose E'ly to 105' W of the EBLIL 047 040
E Village Limita of Mot rose WDOL [HAPES 0,48
WL 0,45 048
58 M011-001 M 81 {Reloc) comm, approx. 451" F of M 14, Reith-Rlley Const. Co., Int. {i-38 $1-106 hei] 0,64 0,64
theace N to apprex. 1230 X of Ellis [d S .80 .69
Miz 38082-002 194 DL [rom 1180" W of M 6¢ K to 35' Workman-Richalson Maumee Stone 46-28 EROL 45 o,
W of Rrown St (W City Limits of Jnckson) Asphalt Co, Findiay, Okio BBl &2 0,
Also on | 8 BL from 30" E of East St in WBOL .43 0
City of Jackaon E'ly to W of 1§ 127 WNRIL L |3 0,0
M 41061005 M ti contm, af 28th 8f thenee N, City of Michigan Colprovia 41-22 41-3% NBOL U8
Grand Rapids . XL o044
SOl Al
SDIL 16
Mb 44011005 M 24 {rom § of Brrne Rd K'ly 1o 368" S of Ayling-Cunningham 83-4 63— Ryt B G
Turrill kd Asphalt Paving Co. ki) [N+
Mb 44801000 M 53 from the Macomb-Iapeer Co. Line Axlipg-Cunnimgham (i3 B63-4 XnB [[8:1)
X'y te 260" X of Water 8t ib the Village Asphalr Paving Co, s [LAEH]
of Abmont
b 62011-003 M 20 & M B2 (yom 1708' E of W intersection Roith-ifey Const. Co., lue, A1-34 0N2-25 El L)
of M 20 & M 82 B'ly to 108'F of C & O RIL WhH 83
MbL 63052-020 US 10 B3R {Oakland Ave) from 2307 S of © A & A Asphalt Paving Co. 6H3-1 B3-4 NBOL .42 D
(Part 20l 3} Clark 5t NW 0,958 mi NNCL n47? 0,35
hitEN 0.4 0, 3%
Mb 63052-020 TS Lo B2 from 835" NW of Cnss Ave & A & A Asphnlt Paving Co, G5-4 G3-1 NBOL h.42 0,48
{Part 3 of 3) Monteafm St NW 0,950 mi NRBIL [[A11} [iAE14
SROI .4l (111
SBIL 042 Ui
Mb 8401 1-008 US L31 from the Muskegen-Oceana Co, Jine Laman Asphali Paving Co. H7-2 B7-2 SH (19 0GH
N'ly 2 mi 8N 0,58 0.3
Ma 76022-008 US 12 from 9.5 ml W of White Schonl Bd B'ly doba G. Yerimglon Co. #a-1 12-35 ENOL = 0.57
to ™ 66 in Sturgls EDIL 0.56
WHOL 1, by
WHIL 068
M 82101-012 M 14 comm. on Hines Drive, thenee E'ly A & A Asphnir Paving Co. 47-3 63-7 FEDOL [IAH) 0. 08
to Morecdes Rd, City of Livonia EBIL .10 0,34
WiOIL 0,35 13}
Wi, 0,42 0,33
Mb A2121-011 106 DY (Grand River Ave) {xom | 94 5K (o The Cooke Contincting Co. AU-30 & 634 EBOL o34 0,28
Trunbut Ave B4 ERBIL 0,32 0,35
WRBOL .4 026
WBIL [IAY)) [ 15
Mb 82121-013 [ 98 BS (Grand fiiver Ave ) from Freelnnd Ave Detreit Asphait Paving Co. 17-3 47-3 EBOL G.-12 047
to 190" 8 of Dundec Ave & from W Grand Blvd EBIL 0. 43 0,49
{0184, City of Detrolt wWBOL, .41 0,41
WL 0,40 (=11}
AL 8Z:31-030 S 10 (Woodward Ave) lcem Adama St NW'lv Ajax Asphalt Paving Ine, E. C. Lovy E. C. lovy NBOL 044 27
to West Grand Bivd, Ciy of Detroit (Dix} ix) NDBCL $16 0,27
KBiL 0,44 0.29
SBOL 0.8 .75
SBCL Btk 6,534
BRIL 0,50 [ 33
Mb 83021-00% M 53 {rom the E infersection of M 116 E'ly The Hicks Co. R3-12 R3-12 EL 0,53 &.58
to Balsam 8t, City of Cadilsc 1'4: [ A1 .58
Group Mm $BA- 1S 3% BR [Colby 8t} from C & O RNl averpasy Relth-Riley Const. Co., Ine. m-5 T0-9 NB ihal H45
5A n Whitehall N'ly te the Rt {racks in Monta- s 051 0,48
#1073) gue In the cltica of Whitchall & Montaguc
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SECTION III

FRICTION LEVELS DETERMINED FOR PAVEMENTS
AFTER TEN YEARS OF SERVICE
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Friction Levels Determined for Pavements After Ten Years of Service

A historical review of coefficients after ten years of service has been
made on 134 trunkline projects. Three hundredninety-six lanes of concrete
or bituminous pavement were skid tested at the ten-year service level dur-
ing 1973 and results are contained in Tables 14 through 20. - Twenty-nine
percent of the 262 concrete lanes yielded ten-year Wef values below 0.40.
Twenty-two percent of the 123 bituminous concrete lanes had ten-year values
below 0.40. Only ten bituminous aggregate lanes and two prime and double
seal lanes were skid tested after a ten-year service level; none of the values
were below 0.40,
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TABLE 15

CONCRETE PAVEMENTS TESTED DURING 1965, 1968 AND 1973

Direction | Coefficlent of Wat
Aggregate Sourco
Froject No. Locetien Faving Contracior and
Conree i Fine Tane 1465 1968 1873
BI 038330, Cl4 £ 184 from 1816t Ave N to L08R Ave Carl Goodwls & Sons, Inc, 3-85 3-45 NROTL: &.52 0,46 0.48
NBIL 0,63 0, 58 0.H
SBOL 0.55 0,45 0.82
BRI 0. 82 o.62 0.88
B103033D, C16 1 196 frorg L10%#th Ave 10 N of 1L4th Ave L. W. Edison -85 3-85 NBOL 0.55 ©.53 0,58
NHIL 0.63 9. 66 ¢, 66
8BOL 0.55 0,51 0,58
8Bl 0,58 0, 64 0.00
BT 83034 D, C11 1198 from N ol Washingten Rd N to Titup Canstruectlon Co. T0-9 & 8-47 & KBOL 0.57 0.45 0,50
§ of €1st Bt 75-5 T0-8 NBIL 0,81 0, 82 0.67
BBOL 0.55 0.48 0,52
SBIL 0,80 0,62 0,68
Di $3033E, Cl2 1188 fram N of i10th Ave Nto § of Carl Gocdwin & Bone, mc. 3-65 & 3-47 & NBOL G, 55 0,50 é.49
BB G044, 1 Adams Od 75-5 3-66 NBIL 0. 62 0.88 .65
8BROL 0.55 0,52 &, 51
BBIL 0.62 0. 65 §.42
BF 030324, C3 Us 3L from § of 6lat 5t NE to N of Tétus Construction Co. T0-9 & 34T & NBOL 0.53 £,50 0,48
BF 03032A, C4 HBth 5t 16-5 70-3 NBIL 8,58 &. 67 0.54
EROL 0.51 .46 .50
SBiL 0.57 0, 66 0.55
F laoe2c, €1 M 60 from W of Goidup 8t, in Homer, Titus Construction Co. 30-35 50-35 ERCL 0.48 0,46 0,53
to E of the Kalamaroo River WBOL 9,44 ¢.41 0.52
L85 331 18, €3 M 90 from 186 N to N of the NYCRR Elsenhour Const. Co., fne. Bd-d4p 33-79 NBOL 0,42 0,35 0.36
g8 33011n, o4 BROL 0.40 0.38 0,05
133645D, €1 1494 from § of Cavannugh Rd N to Bargenl Construction Co, 473 33-6 NBOL 0,48 9.5% 2,53
1330451, €2 - ML, Hope Ave NHIL 6,57 &, 5 o.M
1 33MGF, C3 SBOL .42 6. 34 ¢.32
BBIL 0.52 .44 .46
BF 330144, C12 US 131 from 154 NW to W. H, Knapp, Inc, -4 a-44 NBOL 0.5z 0.47 0.43
IBF 38014A, {14 NBIL 0. 86 0.58 0.55
OIrasn24n, cls EBOL .53 0.48 0.46
SBIL &.55 658 0.56
E1 Guul4A, (23 US L1 ram "M" Ave N 2.14 mi W. ll. Knapp, Ing, 3-44 3-44 NROL 0.59 0,48 0,48
NBIL 0,465 0. /2 57
SBOL 0.55 0.38 0.4%
SBIL .62 0. 61 .57
U 340414, ¢35 US 31 PR {Stadium Dr} from E of US 31 W, 8, Knapp, Inc. 344 3-44 FDOL 0.56 0.39 0.4%
NE 1o SW of Michlgan Ave In WROL 0.50 0,42 0.48
Kalamazoo
141u27F, C59 1196 frem Fuller Ave E (o {96 L. W. Edlson 41-36 41-46 EBOL .58 0. 48 .43
FDIL §. 58 0.54 6,51
WHOL .58 0.49 G.46
WAIL 0.61 0,44 a,52
U 4606LD, il M 52 from Michigan-Ohlo Slate Line liettel-Deya <o, Franee 16-16 NHOL 0,52 0.3% 0,4
88 460714, C1 K 1o 8 limits of Adrian Blope, NBIL 0. 47 £.40 0.32
Ohlo SBHOL 0.54 @48 0.36
SBIL 0.4 .37 G.28
Bi50L11T, 12 194 from the Clinton River Spiliway L. A. Davidson E.C.Levy 5O-21 NDOL .50 G, 48 G40
Tiridge N to § of Joy Rd (Dix Yd.) NBCL 0.47 0,51 0,48
NBIL 0,54 Q.62 0,47
SnOL 0.5 0.43 0.39
STCL 0.50 0,55 0.42
SHIL 0.58 0, 80 0.44
BLAIILS, iR | 94 from S of Jov Rd Lo N of Denton Constr. Co, 50-35 & 50-a5 NBOL 0.48 0,41 0,33
Cotton N4 63-4 NRCE 0, 56 0. 48 0,3%
NBIL 9,58 0, 60 0,40
8BOL 0.48 .46 0,28
SBCL . 5 0.43 0,37
8BiL .59 0. 62 0.4k
[HIETIR I I &4 from N of Cotton Rd NE (o N of Sargent (onstr. Co, 15-5 5022 NBOL 0. 48 0. 44 8,41
22 RN the Macamb-St Clair County Line NBCL 0,54 0,5t &.48
131 301124, NBIL 0,58 0.58 6,48
Cl N SBOL 0.47 ¢, 48 o 37
SBCL 4,51 &odd 0.43
SREL 0.38 0.59 0.50
U 560224, (1o M 20 (Duttles 8t fram US 14BR ‘Titus Construction Ca. 76-5 3726 BROL 0.37 8. 4G 0.33
{Eastman) SE to 2nd 8t & on Indian sBCL 0,38 0,38 0.33
F 560334, C11 5t from US LOBR (Eastmani SE fo SDIL 0.40 0.42 0.37
ist 8¢, In Midiand
EBRBU HI081D, | 69€ B8 from E of U8 24 BE Lo W of The Kutchins Co, E.C. Lavy B3-7 EROL 0.33 0,38 0.48
ca Lahser Rd {Dix Yd.) EBCL 0.40 0.42 0,43
EBIL $.40 Q.47 0.44
WBOL .87 8.48 0.47
WBCL 8.42 Q.38 0.48
WBIL ¢.43 0.36 0.83
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TABLE 15 (Cont.)
CONCRETE PAVEMENTS TESTED DURING 1965, 1968 AND 1973

Aggregate Source Directlon Coefflcient of Wel
Projsct No, Location Paving Contracter and Sliding Frictlon

Corrse I Flne Lane 1945 I 1968 E 1973
EBBU 6I081E, €4 1 634 BS from NE of Lee RBaker Dr L. A, Mavidson 17-3 & 47-3, EROIL G419 0,34 0.43
NE to NW of Lahser Rid E.C.Levy 83T & ENcCL 0,47 0,43 0,49
iNix vd. & Ri-48 BBl o602 U 48 ¢.52
Trenton Yil. | WBOL .48 a4k 6,47
WhCL G 47 (U 0.5¢
WHIL @51 n.a2 0.65
EBBU 630824, C3 1 6%6 BE and Northwestern fwy [rom The Kulchins Ca. E. C) Jevy 63-7 NBOL .46 CRD] 0,49
E of 12 Mile Tid SE to E of U8 24 (Dix Yd.) Niyeg 045 .40 0,45
NB=3 a3 0.3 0.50
Sl IR H] 03N 040
SRe2 LY 047 0,44
SIHL .48 6. 54 0,49
Bi63:01D, C& I 696 from W of Franklin Rd SF to W The Kutchins Ca. L. Levy GE=7 EROL [FREY 030
of US 24 x vd.) ERIT. a4k 0,41
WBOL 0.4k 0,44
WRIL 0.1 0,43
U 631714, CL M 39 from Cornell Ave 5 to Trojan Ave Cocke {ontracting Co, A7-3 47-3 NBOL 0,49 0ot 0,44
BU 821930, 9 NDCE 050 0.4 (13813
NBIL [ 4,39 U, 34
SBOL 6. 4 [ 1 9,45
SBOL B4R 0. 3K 244
SAIL [ F] 0,37 [PE1]
BT G631724, 1 175 from N of Auburn Ad ta S of Pierson Contr. o, 63— 3= NBOL 0. 46 o [
Walton Blvd NI 052 &7
HR0CL . 46 0,30
Sl 057 0,37
BRI t31ME, C2 175 Irom W of M 150 W & N 1o N of Cooke Contreacting (o, 631 NBOL 0.HR [ R
17 Mile nd NTCL [T 0,40
NI, 00K 0.39
R1HE N 043 .38
S L G4z 0,44
EHIL [ 0.47
BIB3ITAF, C3 175 from 5 of E Long Lake Rd N & w Surgent Comstr, Co. K-t & -4 NBoL 0,41 4,53 9,33
to E of Adams Rd 50 NRCL 054 T noan
RYUEN 054 0,39
SO0l 0odn 0,31
8B, (DR 1 0,35
Litih e 057 0.6
BIG31T4G, 4 175 from E of Adams Ild W & N to Sargent Constr. Ca. fiA~q (R NiRoL [T TH 0,4y
Auburn Tid NBCL WOAR 0,34
NTEL 0.5 i1
SBOLL [LRE] u.z8
SBeL. w47 0,31
hitin 0.3
Bl 631748, €O 775 from L Mile Rd X 1o X of 13 ocke Comtraciing Co. 634 & 50-15 & NHOIL 0.5 . 5% .27
BRI 63174D, Cl4 dlile Iid L0l Levy 634 NUCHL i, 48 45 0,28
thix Yd.) NBiL 35 0.48 6,52
1318 44 0.6 0.29
SBCL .50 42 Q.32
SBIL 0,58 .48 0,82
BI 631741, CG £75 from N of 13 Mile @d N & W {o Denton Conslr. (o, B3-4 20-15 & NBOL 44 [N ¢34
NI 831744, €7 Woof M 150 X2 NOUL (i3] 0. 45 G437
BI 631M4E, C& NBIL .51 #.39
SROL (LR 1 Q.38
SBCL 047 .07
SBIL 052 0,38
U 632014, €3 1 T3RL - US LORR (Widelrack D Oak Construetion Co, fid-d i34 oL 0,34 0,20
U 83201A, C4 from Whittemore 5t § counter v [ 1] G.24
elockwise 1o W Huran St in L] 0.4 0.27
Pontiac 1L 0, 40 0,248
L 730830, C8 M 48 from intersectlon of Nust and W. F. MeKatly Co. 7147 P61 & EBOL 0,38 0.32
sheridan $ts N on Sheridax to 749-63 ERCL 0,41 0.2
Remingten St (WD Also N on EBIL n.ag 3 0.33

Warren St to liolland SI, thence WL 0. 45 0.8 -
E on loiland 8 to Genesee St Wn=3 0,41 0.8 6.30
{EB) in Saginaw WHe2 044 0.40 0,30
WBIL 0. 44 o dii 0,32
88 T7052¢, C2 M 29 from Thornapple 8t Nto K Anderson & Ruzzin, Inc. 755 50-33 KBOL, 0.43 0,43 0.44
city llmits of 8t. Claly KBIL .40 0. 50 6.42
SROT. 0. 42 .49 6.41
snIL 0.43 0.49 0,43
Bl 771114, C2 [ 94 from Springbeard Rd NE 1o Sargent Conatr. Co, 75-5 50-22 & NN, [1; 0,48 0,43
St. Clakr Hwy 50-26  NBIL "0.58 0.80 0.57
SBOL 052 0.42 0.38
RBIL 0.57 0.57 .53
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TABLE 15 (Cont.)
CONCRETE PAVEMENTS TESTED DURING 1965, 1968 AND 1973

Direction Cosefficlest of Wet
Broject No, Location Puving Contractor Aggregate Saurce and 8liding Friction

course | Fine tane | 1965 § 1968 | 1973

Bt 1D, c 84 from 8. Clair Hwy NE to Big Bargent Constr. Co. 758 60-24 NBOL 0.51 G, 47 0. 46
Hend Rd NBIL 0,59 0. 52 0,58

SBOL 0,52 0.4¢ 0.46

SRIL 0.59 0. 54 .58

BI7TIID, 4 1 94 Freny Dig Hand Rd N to existing Sargent Conslyr. Co. t5=0 50-26 NBRDL 6.54 0,51 6,47
UB 25 NEIL 0,62 0, 64 G. 60

SBOL 0.41 0.4 0.48

BBIL Q. 50 0.58 0,61

T Ts0R20, 2 U8 12 from AL 78 (W Jut) K to E of Cross & White T8-5 & T4-25 ERGL. 0.42 0.35 0.35
Vinewood Ave 78-25 EBIL 0,43 0. 37 . 36

WNGL 0.4 .47 0. 85

WBIL 0.9 0.38 G, a7

FPobaic, 3 ML 6 from Vessar Ré F Lo M 24 Penlon Constr. Co. $2-1 79-G3 EDR 0,50 .48 0.48
wn .52 . 40 0.47

I H2IERA, C1D 175 - 1075 (rom 5 of Jefferson Ave L. A. Devidson E.C. levy 47-8, NROL &.60 0. 4G 0,41
Bi B21ILN, (22 X to Divigion fDEx Yd, ) 5D-24, N3 0,43 0. 46 0.38
TT 822614, €14 63-7, & NP2 G.42 0.43 6.42
Bl 82261 R, 18 63-48  NBIL 0.45 0.50 0,43
SnOL, .46 0.43 0.43

S0 0,44 0.45 0.48

5B 2 0.45 0.49 0.48

SBIL 0.48 —— ——

BU s2llzg, 18T | 698 Spar from N of Mevers Hd Nw Denton Constr. (o, 47-1 47-3 ML 0,45 0,38 0.45
to N of T Mile Rd NP 0.47 0.41 0.45

NBIL 0,448 0.43 0.47

sROL. 0. 48 0,40 0.43

SBCL 0.44 0,42 0,44

SBIL a,47 0.43 Q.48

BU =212k, 021 1 696 Sput from X of 7 Mile Hd NW 10 Denton Constr, Co, 47 17-% NTIOL 0,48 0,97 0,45
8 of {ireenlleld Nacl, 0,44 0.40 0.47

NRDIL 0, 4% 0. 41 0. 495

sBOL 0,43 0,39 Godd

SNCL 0,48 0. 44 [N 153

SBlL Q.51 0,41 G, 46

N o821iaL, ca9v 6046 Spur from NW of Wroming Ave Mintsireili Const. Co., Inc, B.CoLevy 47-1 & NROL [ 3Kh .38 0,42
NV to NW oof Mevers Rd (Dix vd,} 8215 NBCL 6.42 0,42 O, 4t

NRIL LT 0.30 0.53

SBOL 0,43 0. 36 0. 44

ancl. .45 0.39 .46

ERIL 0,45 .45 9,51

Hox2lain, CORX 173 from 8 of Sibley d Nt N of L. A, Davidson E.C. Lewvy #2-10 NBOL LAH 0.4 0.29
F H22714A, i Furekn {Dix vd. & NBCLL [N 13 0,42 9.36
Trenton Y.} NRIL 0.4 .52 0,35

SNOIL, 0,4 0,39 0, 30

SACL 0.50 0.44 0,36

SBIL 0,50 0,53 0.3B

B sZES3c, T M3 from Capite] Ave to Glendale Denton Construclion Co. 47-3 & AT=3 NBOL 0.43 0.3R 0.40
Ave E. 0. Lewy NBCL 0,47 0,41 0.40

{Trenton Yd. | NIIL 0,44 0,46 0.43

SBOL 0.44 9.37 0.38

sncL 0,48 0. 43 0.43

8BI. 0.43 0. 40 0.4%

b oR2ig2n, (o2 A from S of Rotunda Dr to X of Louis Garavaglia Contractore 70 & A7-3, NBOLL o.45 0,97 0,44
Viltage Ad and from X of Mchigan e, & The Kutchins Co. E.C. Levy 81-7, NRCL &8 0. 41 6.52

Ave to § of Ford ijd iDix vd, & §2-5, & NDHL 0,49 0,95 G 49

Trenton Yd.) K2-1@ SioL 0.4G 0.85 G.41

&NnCT. 0.47 0. 44 G40

SBIL 0.47 0. 48 0.51

BU AZT00R, On MY from Noof MceXichols Rd to N Cooke Cantreeting Co. 17-3 47-3 KBOT, 0.406 0,37 0.41
of Trajan Ave NBCL 0.468 0.0 6,41

NDBIL 0.48 0.43 0.46

SBOL 0,42 0.6 0.49

SBCL 0,43 0,348 0.41

SHIL 047 9.43 0.46

F R2e, Cla 3 oSa Faort i from Allen Rd NE Lo Cooke Conracting Ca, E.CoTevy  81-53 & NEBOL 0.42 0.41 0,44
v sme, o7 Sthley Tt (Tronton V) 82+ NBIL 9.46  0.56 0.43
BROL 0,348 0,38 0.40

SBIT, 0.43 0,53 0.47
BI »2251E, CHUN %5 from Alexandrine to Warren Cooke Contracting (‘o. E.C.Lovy B3-0 KNROL 0. 44 0. 42 0,43
18 82261F, CI2UN (Dix i, & NRe3 044 0.47 0,41
Trenton Yd. ) NB#2 0.45 0.65 9,49
WDBIL 0,48 0. 50 9.49
BROE, 6.44 0,48 Q.44
&B#3 0. 44 .48 9,46
Sp=2 0. 47 0,55 8,51
SBIL 0,48 0.88 ¢,53
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TABLE 16

BITUMINOUS CONCRETE PAVEMENTS (4.12) TESTED DURING 1964, 1968 AND 1973

A egate Sour Direction Coefficlent of Wet
Project No. Location Paving Contractor EET el o and Sliding Friction

Coarse | Fine Lane 1964 T 1968 l 1973
Mb 110458, C2 M 60 from UB 1i2 E to E {imits John G. Yerington Material 1i-64% ETB 0.38 0.34 0.42
of Nileg Service Corp. 11-35 WB 0.39 49.33 0.41

Thornton, Iil
F 11052D, C5 US 31 - US 33 from Ferry St John G. Yeringion Materiai 11-18 NDOL 0.4%2 0.34 0.38
F 11052C, C6 NE to College Ave Service Corp, NBIL 0.50 0.35 0. 98
Thornion, 1l SBOL 0.42 0. 38 a,39
SBIL 0,42 0,36 0,42
88 L7T042A, C4 M 48 (FAS 1054} from O1d US 2 Thornton Constr. Ceo., Ilne, 17-31 17-31 EB 0.54 0.54 0. 56
FEtol75 wB 0.56 0.53 0.61
U 21U31E, C3 M 35 from S limits of Escanaba Payne & Dolan of T5-5 21-12 NBIL 0,44 8,97 0.52
NE & NtoUS2 - U§ 41 Wisconsin, inc, SRIL: 0.44 Q0,38 0.51
F 21031C, €4 M 35 from 8 limits of Escanaba Payne & Dolan of T5-5 21-12 NI 0.43 0.38 0.43
SW to 8 of Ford River Wisconsin, Inc. SB 0.44 0. 40 0.41
F 220224, CT 8 2 from W limits Norway E to Payne & Dolan of 22-86 22-08 & EBOL D.48 1.65 0.72
us g Wisconsin, Inc. 22-18 EBIL @, 54 0.71 0.56
WNOiL 0,53 0.50 0.49
WBIL 0, G0 [DAH] 0.64
F 22020A, C3 U5 2 from US B E to E limits Norway Payne & Dolan of 22~26 22-08 & EROL 0,42 8. 61 a.46
Wisconsin, Ine. 22-18 ERIL 0.52 0.51 0.51
WBOL 0. 50 0.56 0.50
WL 0.52 LT 0,54
BU 27021B, C3 US 2 [rom Wemple St E Lo E limits Mathy Caonsatruction Co, 27-0G2 27-4 EROIL 0.52 0. 45 0,50
Ironwood EBIL 0.56 0,59 0,51
“WHOL 0.57 0,54 0.49
WDIL 0.58 0.61 9.49
IF 270218, C3 US 2 from E limits Tronwood E to Mathy Construction Co. 27-02 3T7-5 EBOL a.50 D.54 .53
W limits Bessemer, omitting at EBIL 0.51 0.64 0.63
bridge WBOL .56 0.50 0.54
WRIL 0, 66 g, 4o 0. 66
BF 27021G, C4 U8 2 from W limits Dessemer E Mathy Construction Co. 27-62 27-6 ENNL .50 0,585 0.56
0,891 mi ERIL 0,61 0.52 0.88
WhOL 0. 16 0.42 0,51
WnlL 0.60 0. 53 0,65
Mb 310524, C8 US 41 (Quincy St} from Lincoln Ave Thernton Constr. Co., Ine. 3i-45 31-45 Wwnol, 0,41 0,44 0.49
T to Reservation St WHIL 0.44 0. 44 0.46
88 52081C, C1 M 28BR from M 35 E te W limits Genrge llocking Consl. 52-39 52-9 EBR 0.51 0. 51 0.49
Tshpeming wn 0.47 0.52 0.55
USs 52081C, C2 M 28BR from W limits Ishpeming E George Hocking Const. 52-39 32-9 ER 0.45 D.50 0,47
te W of Washington St - W5 0.47 0.50 0. 50
F 550381C, C8 M 35 from N limits Menominee N Payne & Dolan of 54 H5-4 NB 0.45 0.5} 0,47
4.588 mi Wisconsin, Inc, an 0. 54 9,53 0.48
U 55031A, CO M 35 from US 41 NE to N iimite of Payne & Dolnn of 55-4 55-4 NBIL .42 0. 456 0.52
Menominee Wisconsin, Ine. SBIL 0.42 0.50 0.54
BI 800E2A, CL 1196 frem Derrien Co. line Nio K Globe Construction (o, 17-40 RO-20 NBOL 0.46 0.45% 0.57
of 30th Ave & 11-37 NBIL 0.61 0.88 0.77
SHOL 0.44 0.52 .66
SBIL 0.68 D.74 0.7
BI 800128, 3 1196 from N of Drandywine Creek Saginaw Asphalt Paving Co. 75-5 Local NDOL 0.46 a, 46 D.46
Nto C&ORR Pit NPBIL 0, 61 0. 69 0.69
SBOL 0.45 0.45 0.53
SBIL 0. G0 0,67 0.69
83 80072B, CT M 40 from Michigan Ave N to N of John G, Yeringlon Material 80-20 NROL 0. 42 0.43 .41
N limit of Paw Paw Service Corp, NBIL 0. 48 0,47 0.43
Chicago, 1 SBOL 0,54 0,47 0.48
SBIL t, ¢85 0,45 0.39
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SECTION IV

EXPERIMENTAL FEATURES IN PAVEMENT SURFACES
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Experimental Features in Pavement Surfaces

Table 21 - Rubberized Sand-Asphalt; US 31, City of Charlevoix

Except for 1962, skid tests have been conducted annually on the Rub-
berized Sand-Asphalt surface which was placed on US 31 in October 1960,
Table 21 summarizes the history of these tests. After 13 service yvears,
this pavement continues to possess an average friction level above 0.40.
The current level is 0.41, 0.06 lower than the 1972 value.

Table 22 - 3 BC Sand-Asphalt Resurfacing, US 131, North and South of Alba
(Project Mm 4 BC-3A, Control Section 05072)

Good skid resistance qualities continue with the 1973 tests onthis nine-
year old 3 BC Sand-Asphalt surface. Although coefficients average slightly
h1gher on . the 150/175 penetration sand~-asphalt using 6.4 percent bitumen,
no significant difference in friction level performance is indicated over the
85/100 penetration sand-asphalt using 6.9 percent bitumen. Since US 151
was returned to a two-lane roadway in 1968, however, coefficients on the
former inside lanes have gradually decayed to the point of matching those
on the former outside lanes. A marked difference was noticeable before
1968,

Table 28 - Bituminous Concrete Interstate Projects

_ Table 23 'preSents the results of skid tests taken on a representative
sample of interstate bituminous concrete projects which were constructed
in 1961 and 1962. Particular attention has been given to differences in per-
formance between inside (passing) and outside {traffic) lanes during the past
12 years of this study. The 1973 tests yielded friction levels ranging from
0.42 to 0.66 and averaging 0.55 in the outside lanes, and friction levels
ranging from 0.56 to 0.76 and averaging 0.67 in the inside lanes. Pre-
viously established trends continued this year, as the inside lanes yield an
average friction level 22 percent higher than the outside lanes. All values
are above the 0.40 mark.

Table 24 - Bridge Deck Surface Coatings

Table 24 summarizes the skid test history for six types of bridge deck
surface coatings on 37 structures. Added to the study during 1973 was a
Latex concrete surfacing mix.

-3~




1. Rubberized Bituminous Concrete

During 1967 and 1968, ten bridges were coated with rubberized bitu-
minous concrete. Since then, annual skid tests have been conducted on these
structures. In 1973, the average friction level was 0.45, 0.07 lower than
the average determined last year and indicating a reverse in a four-year
trend of Wsf values increasing with age.

2. Asgbestos Mixtures

The northbound lanes of X01 of 81075 (US 23 BR over the Huron River,
north of Ann Arbor) were coated in 1967 with a mix comprised of asbestos
and sand-asphalt, while the southbound has a rubberized bituminous con-
crete mixture applied. After a six-year service period, both lanes conti-
nue to exhibit good skidresistance qualities with coefficients averaging 0. 54.

3. Polyurethane Coatings

S18 of 82025 had a special thin coating of polyurethane applied to its
deck in 1968. The outside lanes continue to exhibit good friction levels
while the inside lanes are all but completely worn off. Ingide lane coeffi-
cients determined this year are not deemed representative of the polyure-
thane coating. '

4, Epoxy Coatings

After four service years, skid tests revealed average friction levels
of 0.41 and 0.47 on the north and south halves of the Crietz Rd bridge deck
over 1496. An E-15 Versamid 140 coating was used on the north half; the
gouth half of the deck was surfaced with Guard-Kote 250, A significant dif-
ference in friction level performance cannot be determined with the 1973
tests.

After two complete service years, an epoxy mortar coating on Crietz
Rd over 1496 (S04 of 33083) has three of its five deck lanes yielding coef-
ficients below 0.40. Contrasting with this structure, however, M 83 over
the Cags River in Frankenmuth (B02 of 73131) possesses an average fric-
tion level of 0. 54 or higher onall of its epoxy mortar lanes after four ser-
vice years.

5. Latex Modified Mortar

Latex modified mortar is a portland cement mortar. Part of the mix
water has been replaced with a latexemulsion to increase the bond and ten-
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sile strength of the resulting surfacing mix. Coefficients of Wsf ranged
from 0.23 to 0.53 and averaged 0.36 after a two-year service period.
Seventy-four percent of the lanes tested (36 of 46) had friction levels below
0.40; 13 percent (6 of 46) had 0.30 or lower.

6. Latex Concrete

Latex concrete is a portland cement mix. The inclusion of 25A aggre-
gate in a latex concrete mix design is the basic difference between it and a
latex modified mortar mix.

Results of skid tests conducted on nine structures after a one-year
service period are reported for the first time this year. Coefficients rang-
ed from 0,27 to 0.53 and averaged 0.39 on the 34 lanes tosted. Sixty-two
percent of the lanes yielded average friction levels below 0.40; 15 percent
were 0,30 or lower.

Table 25 - Experimental Skid Resistant Resurfacing

Sldd tests were continued this vear at 12 experimental skid resistant
resurfacing locations which were constructed in 1965. After eight years of
service, 17 percent of the 87 lanes tested yielded Wsf values averaging 0.50
or higher; 58 percent were between 0.40 and 0.49; the remaining 25 percent
were lower than 0.40, The overall 1973 average was 0.47.

An 80-1b crushed fine aggregate surface applied in 1968 to the north-
bound lanes of US 24 between Joy Rd and West Chicago was tested again
this year. After a five-year service period, averapge Wsf valuesrange from
0.46 to 0.48 and average 0.47.

Table 26 - Textured Concrete Pavement Surfaces on Northbound 1 69 (Pro-
ject 113074-001)

After a three-~year service period, skid tests have been conducted
again on the northbound I 69 textured concrete pavement surface and result-
ing Wsf values are shown in Table 26.

Friction levels have shown a steady decay over the past three service
vears. Effects of traffic are apparent as the more heavily traveled outside
lane exhibits 1973 values ranging from 0.33 to 0.37 and averaging 0.34
while the inside lane yields coefficients ranging from 0, 52 to 0. 63 and aver-
aging 0. 56.
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Table 27 - Gussasphaltand Mastiphalt Surfaces on US 31, Research Project

72 C-14

In 1972, a 500-ft Gussasphalt surface was placed on US 31 north of the
B3 of 53031 structure over Pere Marquette River. Gussasphalt was algo
used to resurface the deck of B2 of 64013 (US 31 over north branch of the
Pentwater River). After one service year, both surfaces continue to have
desirable Wsf values even though they have decreased since the 1972 tests.

Immediately north of the 500-ft Gussasphalt surface, a 500-ft section
of Mastiphalt was also placed on the US 31 roadway. Initial skid test re-
sults were adequate, but not impressive. Wsf values have increased during
1973 to a May 1973 friction level average of 0.57.

Table 28 - Spray Grip Surface, Research Project 72 NM-326

A gpray grip surface was initially placed at the intersection of US 24
{Telegraph Rd) and 10 Mile Rd inthe fall of 1972. Excellent initial friction
levels averaging 0.78 were determined. However, in 1973, due to a bond-
ing problem, the initial surface was replaced. The "new" spray prip sur-
face was first tested in October 1973, Excellent results were again found.
This time Wsf values ranged from 0.73 to 0.87 and averaged 0, 81.

Tables 29 and 30 - Lakelite Aggregate Sections

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

Project Mbr 62032~-04779A, located on M 37 in Newaygo County has
variations in percent bitumen, percent Lakelite and size of material.
November 1973 Wsf values ranged from 0.52 to 0.80 and averaged 0.68.

Project Mm 2 SC-7A (M 43 in Hastings) alsohad Lakelite incorporated
into its mix design. November 1973 gkid tests yielded coefficients ranging
from 0,56 to 0,70 and averaging 0,66,

Both'aforementioned test areas continue to exhibit a desirable friction
level after a one-year service period.
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TABLE 26

TEXTURED CONCRETE PAVEMENT SURFACES ON NORTHBOUND I 69
{Project I 13074-001)

Test Direction Average Coetficient
Texture ..

Method Timits and of Wsf
‘ ' (Sta. to Sta.) Lane 1970 1971 1972 1973
Conventional 2232+00 to NBOL 0.61 0.51 0.47 0.35
Burlap 2238+00 - NBIL, 0.656 0.63 0.61 0.52
Longitudinal 2242+00 to NBOL 0.69 0.56 0,49 0.33
Brooming 2248+00 NBIL 0.72 0.68 0.65 0.52
Transverse 2253400 to NBOL 0. 36 0.70 0.60 0.37
Combing 225900 NBIL 0.87 0. 86 0.78 0.63
Transverse 2272+00 to NBOL 0.76 0.56 0.48 0.33
Brooming 2278+00 NBIL 0,58
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SECTION V

HIGH~ACCIDENT LOCATIONS
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High-Accident Locations

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

Selection of high-accident locations for this test year was made by the
Traffic and Safety Division and is based on 1972 accident data. Skid tests
yielded average Wsf values below 0.40 at 68 percent of the 922 lanes tested
in 1973. Averape friction levels for 18 percent were below 0.30 while 6
percent averaged below 0,20,

During 1973, skid tests were conducted on 59 major highway routes.

Testing was dispersed throughout all nine districts, 46 counties, and 222
separate locations, Table 31 summarizes the high-accident skid tests.
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TABLE 31

HIGH-A CCIDENT LOCATIONS FOR DISTRICTS 1 THROUGH ME TROPOLITAN

1972 Accidents Coefficient
Control Locati d Ml T Lane Surface of wsf
Section cation an ileage Total Wet Tested Type
Surface Low]| Highl Av
( Dickenaon County
22011 M 9.5 from 0.85 to 0.77 (Breen Ave 0,78} 5 80 NB Cone 0,45 0,47 @.46
City of Klngaford SB 0.42 0.46 0,44
22011 M 95 from 1,65 to 1,85 (Woodward, 1,75) 11 96 NBOL Bit 0.57 0.58 0.58
City of Kingaford NBIL 0.3%9 (.41 0.40
- SB 0.52 0,65 (.53
— 22021 US 2 from 3.16 to 3.36 (Maln, 3. 35} City 5 80 EBOL Bit 0.52 0.54 0.53
9 of Iron Mountajn EBIL 0,49 0,53 0.51
o WBOL 0.48 0.53 0.51
-~ WBIL 0.54 0.55 0.55
2 22021 US 2 from 4,05 to 4.30 (Jet. M 95, 4,08; 14 25 EBOL Bit 0.52 0.55 0.53
a _ Enat "A" 8t, 4.21) City of Iron Mountain EBIL 0.55 0,55 0,55
WBOL 0.47 0.51 0,49
WBIL 0.52 0.55 0.53
Ontonagon County .
66042 US 45 from 13,32 to 13.41 (E. River and 18 39 NB " Bit 0.32 0.36 0.34
Steel, 13.2%) Village of Ontonagon sB i 0.30 0,34 0,32
4 Alger County
02041 M 28 from 26,0 to 26,2 (Hickory St,.26.18) . 15 40 EBOL Cone 0,33 (.36 0.35
City of Muniaing EBIL 06,36 0,38 0,37
' WBOL 0.34 0,39 0.36
WEIL 0,35 0,38 0.37
Chippewa County
17032 175 BS from 2,95 to 3,15 (Easterday, 2.88) 82 19 NERT Bit 0,4% 90.61 0,50
City of Sault Ste, Marie NBEIL 0.37 0.42 0.39
SBOL 0.45 0.48 0,47
SBIL 0.43 0.46 0.44
Delta County
21022 US2 - US4l - M 35 from 0.22 to 0.42 19 26 EBOL Cone 0,30 0.33 0.31
(3rd Ave, 0.24) City of Eacanaba EBIL 0.41 0.42 0,41
EBIL Bit 0,37 0,42 0,39
WBOL Cone 0.34 0,38 0,36
WBIL 0.38 0.4% 0.39
WBIL Bit 0.37 0,39 0.38
oJ 21022 U8 2 -US 4% - M 30 from 0.44 to 0,64 28 36 EBOL Conc 0.36 0.38 0.37
- (6th Ave, 0.56) Clty of Edcanaba EBEIL Bit 0.42 0.46 0,44
O WBOL Cone 0.28 0.34 0.31
o WBIL Bit 0,39 0.44 0.42
- 21022 US2-184% -M 35 from 1,72 to 1,89 15 20 EBOL Bit 0.33 0,36 .34
) " (Danforth Cutoff, 1.74} City of Escanaba EBIL 0.46 0.51 0.48
— WBOL 0,48 0,48 0.48
O WBIL 0.46 0.51 0.49
Mnckinac County
49023 US 2 from 1.56 to 1.59 (Cut River, 1.57) 11 36
Moran Township
On Bridge Deck
EB Cone 0.15 0.22 0.18
WB 0,17 0.19 18
Bridge Approaches
EB Bit 0,46 0.53 0.50
WB 0,49 0.49 0.49
86000 175 at the approaches to the toll booth {4.22) 13 15
South of Toll Gates
NBOL Cone 0.44 0.47 0.46
NBCL 0,35 0.37 0.36
NBIL 0,45 0,47 0.46
North of Toll Gates
SBOL Cone 0.44 0.46 0.45
SECL 0,35 0.40 0,38
N SBIL 0.39 0,44 0.42

—4-




TABLE 31 (Cont.)
HIGH-ACCIDENT LOCATIONS FOR DISTRICTS 1 THROUGH METROPOLITAN

i -
o Control 1972 Accidents Lan - Coefficient
L ontro. . e Ace of waf
Section Location and Mileage Total % Wet Tested Type
Surface LDWI High[ Avg
Charlevolx County
15012 US 31 from 0.45 to 0.66 (Park, 0.45; Rlver, 10 50 NBOL Bit 0,30 0,34 0.33
0.56) City of Charlevolx NBIL 0.27 0,30 0,29
8B 0,26 0,34 0.31
15071 M 75 from 12,10 to 12,30 (Jenson Rd, 12,30} 5 80 NB Bit 0.45 0.47 0.46
Melrose Townghip 5B 0.47 ©¢.53 0.50
Clare County . ,
18011 M 115 from 12,84 to 13.14 (Surrey Rd, 10 40 EB Bit 0.34 0.39 0.36
13, 04) Surrey Township . wB 0.34 0,37 0,36
18011 M 115 from 13.22 to 13,31 (Jot, US 10, 11 45 EB Bit 0.31 0.35 0.33
13,32} Surrey Township WB 0,28 0,35 0.32
18031 US 27 BR from 0.94 to 0.24 (Fifth 5¢, 0,34) 9 44 NBOL Bit .32 0.3 0,34
City of Clare NBIL 0,32 0.35 0.34
SBOL 0,33 0,34 0,34
SBIL 0,32 0.37 0.35
18031 U8 27 BR from 0.78 to 0.97 (Schoolcrest, 12 25 NBOL Bit 0,30 0,35 0.33
0.78; Begin Transition, 0.97) City of NECL 0.24 0,25 0.24
Clare NBIL 0,23 0,24 0.23
SBOL 0,41 0.46 0.43
BBCL 0,31 0.35 0,33
SBIL 0.21 0.23 0,22
Gramnd Traverse County
28012 US 31 - M 37 from 6.03 fo 6.322 (l1th St, 13 31 NBOL Cone 0.38 0.41 0,39
; 6.04} City of Traverse City NBIL 0.37 0.41 0.39
™ SBOL 0.37 0.38 0,37
; SBIL 0.35 0.37 0,36
IL_) 28012 US 31 - M 37 from 6. 30 to 6.47 {6th St, 25 24 NBOL Conc 0,38 0.41 0,40 i
~ : 6.44) City of Traverse City NBIL 0.3 0.38 0,37
o SBOL 0.3 0.37 0.36
- SBIL 0,34 0.38 0,37 L
0N 28012 US 31 - M 37 from 4,71 to 4,87 (the Curve 8 50 NB Bit 0.38 0.40 0.40 2
Oy near Franke Rd, 4.61) Garfield Township 5B 0.34 0.38 0,36
28013 US 3l - M 37 - M 72 from 1.67 ta 1,87 36 28 NBOL Conc 0.38 0.42 0.40
{Peninsula Dr, 1.68} City of Traverse NBIL 0.39 0.41 0.40
City SBOL 0.38 0.39 0.38
SBIL 0.38 0.43 0.41
26013 US 31 - M 37 -MT2from 1,94 to 2,14 47 32 NBOL Bit 0,34 0.39 0,37
| (E. Jct. M 37, 2,00) City of Traverse NBIL 0.37 0.47 0.41
! City SBOL 0,30 0,33 0,31
SBIL 0.34 0.39 0.38
26013 US 31 - M 37 - M 72 from 2.82 io 2,95 (8th 32 a3 NBOL Cone 0.31 0.33 0.32
St, 2.94) City of Traverse City NBIL 0,28 0.34 0.31
SBOL 0.21 0.27 0.24
SBIL 0.30 0.33 0.31
Leelahau County
45071 M 22 from 14,91 to 15.10 {Carter Rd, 10 30 NB Cone 0.37 0.38 0.38
14.91) Village of Grielickville SB 0.37 0.38 .38
£y Manigtee County
i 51011 US 31 from 4,35 to 4,54 (Ninth St, 4.38) 21 43 NBOL Conc 0.36 0.41 0.39
i { - City of Manistec NBIL 0.40 0,41 0.41
SBOL 0.44 0,46 (.45
SBIL 0.32 0,33 0.32
51011 US 31 from 4,56 to 4,76 (Fifth St, 4.68) 15 33 NBOL Cone 0.37 0.40 0.38
City of Maniatee NBIL 0,37 0.40 0.39
I SBOL 0.36 0.40 0.38 |
| SBIL 0,36 0.38 0.37 |
f i ! N T T I !
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TABLE 31 (Cont.)
HIGH-ACCIDENT LOCATIONS FOR DISTRICTS 1 THROUGH METROPOLITAN

Accidenf& Coefficient
Control . o 1972 Lane Surface of waf
Section Location and Mileage Total | b Wet Tested Type |
. Surface . Low] ngbl Avg
Manistce County {Cont,)
51011 US 31 {from 4.717 to 4.98 {Sccond 5t, 4.98} 27 22 NBOL Cone 0,33 0.38 0.36
City of Manistee NBIL 0.41 0.41 0.41
SBOL 0.33 0.35 0,34
SBIL 0.34 0.36 0.35
51011 US 31 from 5.00 to 5,20 (River S, 5.30) 21 24 NBOL Conc 0,33 .35 0.34
City of Manistee NBIL 0,36 0,33 0.37
SBOL 0,30 0,32 0.31
. 3BIL 0.33 0.38 0,36
51011 US 31 from 5.21 to 5.38 (Fifth and Cleve- 7 24 NROL Bit ¢.32 0,41 0.36
land, 5.34) City of Manistee NBIL 0,27 0.31 0.29
SBOL 0,31 0.35 0.33
SBIL 0.30 0,32 0.31
51013 U5 31 from 5.46 to 5.59 (Van Buren, 10 a0 NBOL Conc 0.36 0.37 0.37
5.52) City of Manistee ’ NBIL 0,30 0.35 0.33
SBOL 0.35 0.35 0.35
9BIL 0.34 0.37 0,35
51011 US 31 from 6.52 to 6.72 (Bowerman Rd, 5 80 NB Cone 0,34 0,38 0,36
§.73) Manjgtee Township SB 0.34 0.33 0,34
Mason County
53031 T'5 31 from 5,86 to 6. 08 (Chauvez Rd, 5.986) 12 25 NB Bit 0.40 0.42 0.41
= Pere Marquette Township SB 0.37 0.40 0.38
Z 53031 US 31 from 9.31 to 9,40 (First 8t, 9.37) 9 44 NB Bit 0.29 0,31 0,30
O Pere Marquette Township SB 0.27 0,31 0,29
®) .
")| Osceola County
}— 67011 U8 131 from 4.07 tc 4. 27 (Todd Ave, 4.07; 26 31 NBOL Bit 0,4 0.46 0,44
U Upton Ave, 4.23) City of Reed City NBIL 0.39 0.44 0,42
E SBOL 0,41 0.42 0.41
l_ SBIL 0.41 0,44 0,43
73} 67022 U8 10 from 11.35 to 11.55 Approximately 13 a1 EB Bit 0.58 0.62 0.60
5 1 miie west of Evarl in Evart Township WB 0.80 0.56 0.53
Wexford County
83022 M 55 from 0,01 to 0,21 (N, Jct. US 131, 12 25 EB Bit 0,42 0.45 0.44
0.00) City of Cadillac : WwB 0.45 0.48 0.46
81031 US 131 from 6.43 to 6.57 (Jet. M 55, 6.59) 18 39 NBOL Bit 0.44 0.47 0.45
City of Cadillac NBIL 0.42 0,44 0,43
5BOL 0.44 0.45 0.44
SBIL 0,43 0,47 0,45
81032 US 131 from 0.42 o 0,60 (River St, 0.60) 23 26 NBOL Bit 0,24 0,29 0,27
City of Cadillac ' NBIL 0.29 0,31 0.30
SBOL 6,27 0,31 0.29
5BIL 0.25 0,30 0,28
83032 U5 131 from 0,63 to 0,81 {(Simmonsg, 0.74) 12 25 NBOL Bit 0,44 0.48 0.45
City of Cadillac NBIL 0.44 0,48 0,46
SBOL ¢.47 0.49 0.43
SBIL 0.45 0.49 0,47
81032 CS 131 from 1.10 te 1, 30 (Thirleenth St, 18 a5 NBOL Bit ¢.47 0,50 0.48
1.29) City of Cadillac NBCL Cone 0,36 0.38 0.37
NBIL Bit 0,44 0.48 0.46
SBOL 0.46 0.48 0,47
SBOL Conc 0.35 0,36 0.36
SBIL Bit 0.45 0,40 0.47

-7




TABLE 31 (Cont. )
HIGH-ACCIDENT LOCATIONS FOR DISTRICTS 1 THROUGH METROPOLITAN

1972 Accidents Coefficient
Control Locati 4 Mil T el Lane Suriace of waf
Section cation and Mileage Total © Tested Type
Burface . Low[ High[ Avg
Alpena’ County
04031 US 23 from 14,21 to 14,36 {Parson B¢, 14,25} 9 44 NB Bit 0.38 0,41 9,40
City of Alpena 8B 0,37 0,44 0,43
04032 TS 23 from 0.50 to 0.69 {7th Ave, 0,50; 9th 11 27 NB Bit 0.43 0.46 0.44
Ave, 0,70) City of Alpena SB 0.41 0,43 0,42
04032 TS 23 from 0,72 to 0.92 (12th Ave, 0.92) 25 32 . NB Bit 4,43 0,47 0.45
City of Alpena SB 0.40 0.42 0.41
040-".12 US 23 from I.86 to 2,01 (Princeton Ave, 12 25 NBOL Cone 0,20 0,21 0,20
1.95) City of Alpena NBIL Bit 0.33 0.34 0.34
8BOL Conc 0,21 0,21 0.21
SBIL Bit 0,32 0.35 0.34
Cheboygan County
16032 M 27 from 15.67 to 15,86 (Lincokn Bt, 14 aT NB Bit 9.31 0.34 0,33
15.77) City of Cheboygan SB 0,27 0,32 0,30
16032 M 27 from 16, 38 to 16.55 (Pine 8t, 16,45) 17 29 NB Bit 0,28 0,30 0.2%
City of Cheboygan SB 0.27 0,91 0.29
Emmet County
24011 U8 31 ~ M 68 from 6.3% to 6,51 (Jet. 18 33 NBOL Bit 0.32 0.35 0.34
US 131, 6,36) City of Petoakey NBIL 0,31 0,34 0,32
SBOL 0,31 0,35 0.3
SBIL 0.34 0,34 9,34
24011 US 31 - M 68 from 6,74 to 6,91 (ingalls 12 33 NBOL Bit 0.35 0.38 0,38
8t, 6.77) City of Petoakey NBIL 0.34 0,36 0,35
v 9BOL 9.34 0.36 0.35
- SBIL 0.37 0,38 0,37
U 24051 M 131 from 7.12 to 7.32 (Harrison St, 14 29 EB .~ Bit 0.31 0.33 0,32
fn 7.22) City of Harbor Springs WB 0.28 0.3% 0.30
[
v
— Togco Counl
Oy Iosco Counly
36031 U8 23 from 8.02 to 8,22 {Firat St, 8.20) 14 50 NBOL Bit 0,43 0.48 0..15
City of Tawas City NBIL 0.39 0.44 0.41
5B 0,37 0,39 0.38
35032 US 23 from 0.79 to 0,98 (Church 8t, 0.90) 15 26 NBOL Bit 0.47 0.50 0,48
City of Eaat Tawas NBIL 0,46 0,49 0,48
SBOL 0.38 0.43 0.39
SBIL 0,42 0,48 0.45
35032 US 23 irom 16.49 to 16,68 (0ld M 171, 8 62 NB Bit .28 0,33 0.31
Skeeis Rd, 16.50) Oscoda Township SB 0.8 0.28 0,38
35032 US 23 from 16,75 to 16.94 {No Logged 13 46 NB Bit 0,38 0.3% 9.38
Reference) Oscoda Township SB 0.36 0,39 0,37
35032 T5 23 from 16,96 to 17,12 (Elk Tane, 14 23 NB Bit 0,40 0,41 0,41
17.58) Oscoda Township sB 0.39 0,43 0.42
Ogemaw County
65052 M 33 from 9,92 to 10,12 (Page Ave, 10.06) T 57 NB Bit 0,34 0.37 0,36
City of Rose City 5B 0,28 0.31 0,30
Presque [sle County
71091 US 23 BR from 2.75 to 2.95 (Jct. M 68, iz 33 NB Bit 0,37 0.41 0.40
2.92) City of Ropers City SB 0.41 0,41 0,41
_
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TABLE 31 (Cont.)
HIGH-A CCIDENT LOCATIONS FOR DISTRICTS 1 THROUGH METROPOLITAN

: 1972 Accident Coefficient
Control Locati . Accldents Lane Surface of wsf
Section cation and Mileage Total % Wet Teated Type
Surface IDWI Highl Avg
Clinten County
18031 US 27 from 15,49 to 15.61 {Sturgis St, 15.60} 34 44 NBOL Cone 0.30 0.33 0.31
City of 8¢. Johns . NBIL 0,29 0.32 0.30
SBOL 0.33 0.36 0.34
SPIL 0,33 0.35 0.35
Isabella County :
37011 US 27 BR from 3,13 to 3.33 (Bellows, 3.34) 21 57 NBOL Bit 0.45 0,48 0.47
City of Mt, Pleasant NBIL 0,51 0.52 0.51
SBOL 0.45 0.47 0,46
SBIL 0.48 0.52 0,50
37011 U3 27 BR from 3.34 to 3.54 {High, 1.59) 49 37 NBOL Cone 0.36 0.37 0.36
City of Mt, Pleasant NBIL 0.36 0.38 0,37
SBOL 0,36 0,36 40.36
SBIL 0.38 0,38 0.38
37012 US 27 BR from 0.41 to 0,61 {Broadway, 0.61) 29 48 NBOIL Conc 6.35 0.36 0,35
City of Mt. Pleasant NBIL ¢.36 0.32 0,37
. SBOL 0.34 0.38 0.35 2
SBIL 0.35 0.38 0.37
37012 US 27 BR from 0.62 to 0,82 {Lincoln Rd, 28 43 NBOL Conc 0.34 0,36 0.35
0.79} City of Mt. Pleasant NBIL 0.35 0.37 0.37
SBOL 0.3¢ 0.35 0.4
SBIL 0.3 0.36 0,36
Ts) 37021 M 20 from 15.35 to 15.55 {Pleasant, 15.35; 28 36 EBOL Bit 0.47 0.48 0.48
Main, 15.50) City of Mt, Pleasant EBIL 0.38 0.45 0,41
}— WBOL 0,38 0.41 0,40
@) WBIL 0.43 0.5% 0,47
X | Kent County
$ 410%2 M 44 Conn. from 0.68 to 0,87 {4 Mile Rd, 42 36 NB Bit 0,51 0.54 0.52
hallg 0.74) Plainfield Twp. SB 0.51 0,52 0,52
() 41012 M 44 Coon. from ¢, 90 to 1.07 {Richerton St, 20 45 NB Bit 0.46 0,52 0,48
1.05) Plainfield Twp, 3B 0.42 0.53 0.48
41413 M 44 from 0.46 to 0.62 (West River Rd, 20 35
0,62) Plainfield Twp.
South of Bridge Deck
NBOL Bit 0.40 0.48 . 0.42
NBIL 0.49 0.52 0.51
SBOL 0.39 0.41 0.40
SBIL 0.46 0.48 0.47
On Bridge Deck
NBOL Conce 0.3¢4 0,38 0.36
NBIL 0.31 0,35 0.33
SBOL 0,33 0,34 0.33
SBIL 0.35 0,38 0.38
Mecosta County
54012 US 131 - M 20 from 0,20 to 0,40 (Parry 25 36 NBOL Bit 0.56 0.83 0.60
St, 0,30} City of Big Rapids NBIL 0,57 0.59 0.58
SBOL 0.60 0.67 0,54
SBIL 0,64 0.65 0.85
Muskegon County
61153 BS 9G from 0,93 o 1,04 (Eastern, 0,96} 22 36 NBOL Bit 0,35 0.39 0,37
City of Muskegon NB #3 0,38 0.41 0.39
NB #2 0.38 0,38 0.38
NBIL 0.41 0,44 0,43
SBOL 0.35 0,358 0.37
8B #3 0.37 0,40 0.38 I
SB #2 0.40 0.41 0.41
SBIL 0.45 0,53 0.50 |
|
|
N T e T el e e e e N e e e e !
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TABLE 31 (Cont.)
HIGH~-A CCIDENT LOCATIONS FOR DISTRICTS 1 THROUGH METROPOLITAN

=79

1972 Accidenis Coefficient
Control i A lane Surfacc of wsf
Section Iocation and Mileape Total % Wet Tested Type
) Surfaee Lowl I-iighl Av,
:
3 Ottawa Qounty
§ Ta011 US 31 BR from 1.28 to 1,47 {12th St, 1.35) 23 39 NBOL Bit 0.34 0,38 0.36
City of Holland NBIL 0.36 0,87 0,37
| SBOL 0,36 0.38 0,37
SBIL 0,39 0,42 0.41
70012 M 21 - US 31 BR from 0. 00 to 0.20 {River 24 13 EBOL Bit 0.44 0.4 0.46
St, 0.00} City of Holland EBCL 0,43 0.44 0,44
EBIL 0.49 0.51 0.50
70012 M 21 - US 31 BR from 0,72 to 0.92 (Fair- 22 36 EBOL Bit 0,38 0.41 0,40
banks, 0.92) City of Holland EBIL 0.42 0,43 0.42
WEOL 0.42 0.42 0.42
[ WBIL 0.41 0,44 0.42
d 70012 M 21 - US 31 BR from 80.00 to 80,18 (River 20 30 WEROL Bit 0,42 0.44 0,43
O Ave, 80.00) City of Holland WBCL 0,45 0.48 0,47
(W) WEIL 0.45 0,48 0,46
7o) 70014 US 31 from 5.72 to 5.92 (Taylor St, 5.91) 20 35 NBOL Conc 0.36 0.39 0.3%
City of Grand Haven NBIL 0,37 0,39 0.38
= SBOL 0,32 0.3¢ 0.33
9 SBIL 0.3 0.38 0.36
o 70021 US 31 from 0,00 to 0.20 (Ottogan Rd, 0,00} 20 30 NBOL' Cong 0.38 0.33 0,39
- City of Holland NBIL 0.42 0.45 0.44
n SBOL 0.40 0.43 0,42
5 SBIL 0.42 0,43 0.42
70021 US 31 from 1.02 to 1.07 (16th St, 1,07} 30 33 NBOL Conc 9.41 0,41 0,41
City of Hofland NBIL 0,41 0.45 0,43
SBOL 0.41 0,43 0.42
SDIL 0,48 0,52 0,48
70021 US 31 from 1.58 to 1,70 (8th St, 1.60) 33 39 NBOL Cone 0.38 0,40 0,39
Holland Twp. NBIL 0.47 0.49 0,48
SBOL 0.40 0.42 0,41
SBIL 0.48 0.50 0,48
70081 M 104 from 0,78 to 0.98 {Jackson St, 0.85) 26 35 EBOL Cone 0,32 0.33 0.32
City of Spring Lake EBIL 0.3 0.37 0,38
WBOL 0,33 0.38 0,35
N WBIL 0.33 0.33 0,33
r
Bay County
09042 M 25 - DL 76 from 2.80 to 3, 00 (Saginaw 32 M EBOL Conc 0,24 0,27 0.25
St, 3.00) City of Day Cily ERCL 0,26 0.30 0,28
EBIL 0.27 0,28 0.27
WBOL 0,28 0.30 0.29
WBCL 0.22 0,23 0,22
WBIL 0.27 0.31 0.29
© 09042 M 26 - BL 75 from 3.04 to 3.24 (Jefferson 46 33 EBOL Cone 0.32 0.33 0.33
8t, 3.17) City of Day City EBCL 0.28 0.32 0.30
—~ EBIL 0,28 0.31 0.28
@) WBOL 0.31 0,36 0.34
& WEBCL 0.24 0,30 0.29
= WDIL 0.27 0.30 0.28
N 08042 M 25 - BL 75 from 4.02 to 4.22 {Trumbull 28 32 W of Johnson St
— §t, +.42) City of Bay City EBOL Bit 0.42 0,44 0,43
Q EBIL 0.42 0.45 0.43
WBOL D.35 0.36 0.36
WBIL 0.39 0.43 0,41
E of Johnson St
EBOL Cone 0.30 0.33 0.31
EBIL 0,30 0,33 0.31
i WBOL 0.31 0.32 0.31
; WBIL 0.27 0,29 0,28
i
E e T e — e e T L M e e e -— - e e e
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1972 Accidenta

Coefficient
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Control . Lanc Burface of wal
Section Location and Mileage Total % wet Tested, Type
Surface LOWE Highi Avg
Bay County (Cont.}
09042 M 25 - BL 75 from 5. 06 to 5.26 (Scheurman 26 54 EBOL Cone 0.25 0,29 0.28
3t, 5.25) Hampton Township EBIL Bit 0.24 0,26 0.25
WBOL Cone 0.29 0.2 0.29
WBIL Bit 0,24 0,27 0.25
09042 M 25~ BL 75 from 5.70 to 5,30 (Orchard 22 36 EB Bit 0.28 0,31 0.29
8t, 5.90) Hampton Township WwWh 0.28 0,33 0.32
Genesee County
25071 M 54 from 3.87 to 4.07 {(Perry Rd, 4.05} 20 33 NBOL Bit 0,42 0,43 0.42
City of Grand Blane NBIL 0.40 0,44 0.41
SBOL 0.38 0.39% 0,38
SBIL 0,45 0.50 0©.48
25607L M 54 from 4.17 to 4.37 (Grand Blanc Rd, 24 42 NBOL Bit 0,35 0,37 0.36
4.37) City of Grand Blanc NBIL 0.43 0,45 0.44
' SBOL 0.38 0,40 0.39
SBIL 0.42 0,44 0,43
25072 M 54 from 4,18 to 4,38 (Lapeer Rd, 4.,37) 39 44 NBOL Bit 0,21 0.29 0.24
City of Flint NBIL 0.37 0.39 0.38
SBOL 0,35 0.36 0.36
SBIL 0.39 0.41 0.40
25072 M 54 from 4,39 to 4.59 (M 78, 4.44) 57 46 NBOL Bit 0,29 0.34 0.31
City of Flint NBCL 0,29 0.31 0.30
NBIL 0.30 0,34 0.31
SROL 0.34 0,37 0.36
SBCL 0.31 0,356 0.34
SBIL 0.40 0,41 0,40
25072 M 54 from 4.51 to 5.01 {Court St, 5,01} a0 47 NBOL Bit 0.37 0.38 0.37
City of Flint NBEL 0.34 0.37 0,36
SBOL 0,30 0.34 ¢©.32
SBIL 0.43 0.45 0,44
25072 M 54 from 5.48 te 5,68 (R. T. Lobgway, 15 31 NBOL Bit 0,32 0.37 0,30
5.60) City of Flint NBIL 0.39 9.42 0,40
SBOL 0.34 0,36 0.35
SBIL 0.39 0,41 0.40
25072 ¥ 54 from 5.81 to 6.01 (Davison Rd, .01} 43 47 NBOL Bit 0,43 0,46 0.45
City of Flint NBIL 0.42 0.49 0,45
SBOL 0.39 0.43 0.41
SBIL 0.48 0,51 0.49
25072 M 54 from 8,08 te 6.28 (Boulevar, 8,11) 20 60 NBOL Bit 0.25 0.28 0.27
City of FHnf NBIL 0.31 0.34 0.32
SBOL 0.26 0.28 0.27
SBIL 0.27 0,30 90.29
25072 M 54 from 12,32 te 12.42 (Mt. Morria, 21 33 NBOL Bit 0,37 0.42 0.38
12,40) Genesee Township NBIL ¢.43 0.48 0.45
SBOL 0,36 0.37 0.36
SRIL 0.41 0,46 0.44
25086 M 21 EB Service Dr (9th S¢) from 72,64 to 21 38 EROL Bit 0,33 0,36 0,35
72,83 (Grand 1raverse,.T2,03) City of EBCL 0,37 0.40 0.38
Flint EBIL 0,41 0.45 0,43
EBOL Conc 0.29 0,35 0.33
EBCL 0,27 0.30 0,28
EBIL 0.28 0,31 0.3
Lapeer County
44012 M 24 from 0,38 to 0,52 (Oregon, 0.43} 32 37 NBOL Conc 0,26 0.30 90.28
City of Lapeer NBIL 0.28 0,33 0.30
5BOL 0,30 0,32 0,31
SBIL 0.32 0.32 0.32
44012 M 24 from 2.456 to 2,65 {Saginaw Rd, 20 35 NB Cone 0.31 0.32 0.31
2,60} Mayfield Township SB 0,28 0,32 0,29
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Control . 1972 Accidents Lane Surface Coefficient
Section Location and Mileage Tatal % Wet Teatad Ty|;e of wsf
Surface an] Highi Av
Midlan County
56021 M 20 from 18,03 to 18,23 (Ann, 15,22} 25 48 EBOL . Cone 0.21 0,26 0.24
City of Midland EBIL 0.32 0.36 0,35
WBOL 0,34 0.37 0.36
WBIL 0,92 0.34 0.33
Bridge Deck
EBOL Bit 0.25 0,30 0.28
EBiL 0.34 0,37 0.36
WBOL .30 0,32 0.31
WBIL 0.25 0.28 0.27
56021 M 20 from 18,24 to 18,36 (Main, 18.26) 22 32 EBOL Bit 0.26 0,31 0.29
City of Midtand EBIL 0,28 .38 0.32
WBOL 0.34 0,37 0.35
WBIL .30 0,34 0.31
Saginaw County
73051 M 13 from 15.66 to 15,85 (Martindale, 25 32 NB Bit 0.37 0,42 0.39
15,68) City of Saginaw SB ¢,30 0,32 0,31
NBOL Cone 0.28 0,30 0.29
NBIL 0.27 0.30 0.28
73061 M i3 from 16,39 to 16.59 (M 46, 16.58) 40 32 NBOL Bit 0.3 0,39 0.38
City of Saginaw NBIL 0.37 0.41 0.39
SBOL 0.36 0,38 0.37
SBIL 0.4% 0.42 0.41
73051 M 13 from 17,16 to 17.36 (Holland Ave, 36 3i NBOL Bit 0.36 0.41 0,38
17,30} City of Saginaw NBIL 0.36 0.39 0.38
SBOL 0.33 .35 0,34
SBIL 0.37 0,41 0.39
73063 M 48 from 0,38 to 0.57 (Jefferson Ave, 27 a3 EBOL Cone 0.27 0,31 40.30
0,50} City of Saginaw EBIL 0.31 0.36 .33
: WBOL 0.30 0,34 ©6.31
WBIL 0,34 0.36 0.35
73063 M 46 from 2,29 1o 2,49 (N 17th St, 2.33) 22 45 EBOL Bit 0.23 0.27 0.25
Clty of Saginaw EBIL 0.23 0.27 0.24
WBOL 0,29 0.31 0.30
WBIL 0.25 0.26 0.26
73073 M 58 from 4.83 to 5,03 (M 47, 5.01) 20 60 EBOL Conc 0.36 0.41 0.38
City of Saginaw EBIL 0.37T 0.37 0,37
’ WBOL 0,28 0,34 0,31
WBIL . 0,30 0.38 0.35
EBOL Bil 0.35 0,44 0.41
EBIL 0.29 0.41 0,34
WBOL 0,34 0,40 0.37
WEBIL 0,32 0,37 0,34
73073 M 58 from 80,06 to 80,23 (1675, BO,08) 21 39 EBOL Bit 0.35 0.37 0.36
City of Saginaw EBIL 0.33 0,35 0,34
WBOL Conce 0,30 0,31 0,30
WECL 0.30 0.30 0.30
WBIL 0.28 0,20 0.28
73073 M 58 from 80,68 ta 80.86 (Mason St, 21 48 EBOL Bit 0.23 0,26 0.24
80.80) City of Saginaw EBIL 0.26 0.27 0.26
WERBOL Cone 0.27 0.29 0,28
WBCL 0,27 0,29 0.28
WBIL ¢.29 0,30 0,30
73073 M 58 from 82,14 to 82,34 (Warwick, 82.30) 20 55 EBOL Bit 0,22 0,25 0.23
City of Baginaw EBCL 0.23 0,26 0.24
EBIL 0.23 0,27 0.25
WBOL Conc 0,27 0.27 0.27
WECL 0.27 0.29 0.28
WBIL 0,27 0,31 0.29
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DISTRICT 7

1972 Accidents Coefficient
Control Locati d Mil my : Lane Surface of waf
Section cation and Mileage Total We Tested Type
Surface Low| High| Avg
Berrien County
11013 BYL 84 from 2,03 to 2.22 (Benion 5¢, 2.10) 23 44 NB Bit 0.41 0.46 0,44
City of Benton Harbor SB 0.44 0,47 0.46
11013 BL 94 from &0, 00 fo 80,20 (On Port St, 25 40 WBOL Cong 0.33 0.39 0,37
One Way Wedtbound} City of St. Joseph WBCL 0.33 0.35 0.M
WBIL 0,35 0,36 0,36
11041 TS 31 - US 33 from 0.22 to 0.41 (Fourth St, 39 41 NB Bit 0.26 0.29 0.28
0,23; Seventh 5t, 0,40) City of Niles SB 0.31 ¢.34 0.33
11041 US 31 - US 33 from 0.43 to 0.63 (Ninth 8t, 25 36 NB Bit 0.30 0,33 0,31
0,53) City of Niles SB 0,27 0,35 0.32
11052 US 31 - US 33 from 9,66 to 9,85 (R turna 34 36 NBCL Bit 0,39 0,41 0,40
NW on Cass, 9.72) City of Berrien NBIL 0.41 0.46 0.44
Springs SBOL 0,35 0.44 0,41
SBIL 0.27 0.34 0,30
Branch County
12021 TS 12 from 17.38 to 17.58 (Clay 5t, 17.58) 31 53 EBOL Bit 0,30 0,31 0.31
City of Coldwater EBIL ¢.32 0.34 0.33
WBOL 0.32 0,35 0.34
WBIL 0.31 0.31 0,31
Calthoun County
13043 BL 94 from 0,89 to 1,18 (Austin Ave, 0.99; 20 40 EBOL Bit 0.33 0.3 .35
N. Superior 8¢, 1,18) City of Alblon EBIL 0.29 0.30 0.29
WBOL 0.28 0.32 0,30
WBIL 0.30 0.30 0.30
13043 BL 94 from 1.42 to 1.59 (Jd. M 99, 1.44) 20 45 ERBOL Bit 0,34 0,35 0.34
City of Albion EBIL 0.30 0.32 0.31
WBOL 0.28 0.30 0,29
WBIL 0,30 0.33 .31
13061 M 37 from 6.32 to 6.50 (Washington, 6.50} a1 36 EBOL Bit 0,39 0,40 0,40
City of Battle Creek EBCL 0.36 0.38 0.37
EBIL - 4.8 0.44 0,41
13061 M 37 from 6.94 to 7.14 (Capital Ave, T,02) 40¢ a3 ERCL Bit ¢.49 0,51 0.50
City of Battlc Creek EBCL 0,44 0,48 0.46
EBIL 4,45 0,48 0,47
WBOL .48 0.52 0.50
WBCL 0.44 0.48 0.46
WBIL 6,53 0,56 0,64
13061 M 37 from 7.15 to 7.34 (Jct £194 - M 66 - 28 EL EBOL Bit 0.42 0,43 90.43
194 BL, Division at Jackson, 7.28, M a7 EB #3 0,41 0,41 0,41
cnds} City of Battle Creek EB #2 4,37 0.41 0.38
EBIL 0.37 0,42 .40
WBOL 0.44 0.47 0.45
WBCL 0,42 0,45 0,44
WBIL .50 0,5% 0,50
13061 M 37 from 8.17 to 8. 37 (Greenvilic St, 8,24} 21 a8 EBOL Bit 0.44 0.48 0.46
City of Battle Creek EBIL 0.41 0.44 0,43
WBOL G99 0.43 0.41
WBIL 0.39 0,4b 0.42
13061 M 37 from 86,24 to 86.44 (Washington, 24 42 WBOL Bit 0,44 0,51 0,48
836,41) City of Battle Creek WBCL 0.48 0.51 0.50
WBIL 0.52 0.57 0,55
13121 194 BL from 7,20 to 7,40 (Washington 32 34 EBOL Bit 0.53 0.54 0.53
{Ravine), 7.38) Cify of Battle Creek EBIL 0,50 0,51 0.5%
WBOL 0.37 .42 0,40
WBIL 0,52 0,56 0,54
13121 194 BL from 7.52 {o 7.72 (Capital Ave, 27 418 EBOL Bit 0.44 0,48 0.46
7.71} City of Baltie Creck EBIL 0,48 0.52 0,50
WBOL 0.43 0,47 0.45
WBIL 0,46 0.556 0.51
e e N T T TN e e T N e T e e I
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Surface Lowi Hig?)i Avg
Calhout County {Cont.)
13121 194 BL from 7.81 to 8,00 (Riverside Dr., 25 az EBOL Conc 0,38 0,41 0,40
8, 00) City of Battle Creck EBIL 0,40 0.42 0.41
' WBOL 0.41 0.43 ¢©.42
WBIL 0.39 0.44 0,41
Kalamazoo County
b_' 39042 BL 94 from 0.63 to 0,83 {On EB Michigan; 36 33 EBOL Bit 0.42 0,45 0,44
=z Porter, 0,66; Harrison, 0.83) City of EBCL 0,43 0,45 0.44
O Kalamazoo EBIL 0.44 0,48 0.46
U 39042 BL 94 from 1.58 to 1.78 {Crosatown Plwy., 30 43 EBOL Bit 0.41 0.44 0,43
~ 1.59) City of Kalamazoo EBIL 0.43 0,45 0.44
WBOL 0.44 0,44 0,44
[ WBIL 0,42 0.45 0.43
U EBOL Cone 0.32 0,35 0,33
E EBIL 0,30 0,33 0.32
'__ WBOL 0.34 0.38 0.37
WBIL 0,38 0,41 0.40
)
5 St. Joseph County
78022 US 12 from 12,74 to 12,93 {Fourth 5t, 12, 88) 31 36 EBOL Conc 0.34 0.36 0,35
City of Sturgis EBIL 0.35 0,36 0.35
WBOL 0,34 0.35 0.35
WBIL 0.35 0.38 0.36
T8022 US 12 from 13,01 to 13,20 (Jean St, 13.00) 33 33 EBOL Conc 0,35 0,38 0.36
City of Sturgis EBIL 0.36 0,38 0,37
WBOL 0.35 0,36 0.36
WBIL 0,36 0.37 0.37
Eaton County
23091 M 50 - M-99 from 6,25 to 6,45 (Knight, G.44} 24 EES NBOL Bit 0.36 0.39 0.38
City of Eaton Rapids NBIL 0.35 0,38 0.37
SROL 0.37 0,37 0.37
SBIL 0.37 0.3% 0,38
{ngham County
33032 BL 96 from 5,81 to 6,00 (Baker St, 5.99) ao 50 NBOL Bit 0.36 0,490 0.38
City of Lansing NBIL 0.38 0.41 0.40
SBOL 0,35 0.40 0,38
o 0] SBIL 0.39 0,41 0.40
NBOL Cong 0.31 0,33 0,32
~ NBIL 0.30 0,34 0.32
@] $BOL 0.30 0.33 0.91
E SBIL 0.33 0.36 0,34
|— 33061 M 43 from 1.66 o 1,85 (Logan 8¢, 1.R5) 36 a8 EBCL Cong 0.30 0.33 0.31
73] City of Lansing ER #3 0,32 0,33 0.32
- ER #2 0.30 0.33 0,32
i} EBIL 0.30 0,35 0.32
WBOL 0,34 0.36 0.35
WBCL 0.32 0,36 0,35
WBIL 0,31 0.34 0.33
33082 M 48 fromn 2,14 {0 2,34 (Spartan Ave, 2,10) 23 an EBOL Bit 0,42 0.44 0.43
City of East Lansing LEBIL 0,42 0,44 0,43
WBROL 0,37 0.41 90,39
WBIIL. 0,41 0.44 0.42
33082 M 43 from 2,35 to 2,55 {Hagadorn, 2.37) GH 34 EBOL nBit 0.39 0,41 0.40
City of East Lansing EBIL .37 0.42 0,39
WBOL 0,42 0,44 0,43
WEIL 0,41 0,44 0.42
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Ingham County (Cont,)
33082 M 43 from 3,99 to 4.19 (Okemos Rd, 4.17) 37 41 EBOL Bit 0.3% 0,41 0.40
Me ridian Twp, EBIL 0,45 0.48 (.46
WDBOL 0,40 0.45 0.43
WBIL 0.42 0.46 0,44
33082 M 43 from 4.36 to 4.56 (Marsh Rd, 4.56) 29 38 EBOL Bit 0.49 0.52 0.50
Meridian Twp. EBIL 0,46 0,51 0.49
WDBOL 0,48 0,50 0,49
WBIL 0.44 = 0,47 0.45
33171 Us 127, Howard St. from G0,66 to 60.83 (EB 22 50 NBOCL Cono 0.31 0.33 0.32
Michigan, 60,82) City of Lansing NBCL 0,33 0.36 0.35
NBIL 0.349 0,37 0.35
Jackson Connty
38072 US 127 BR from 0,66 to 0.86 (Argyle, 0.71} 20 50 NBOL Cone 0.29 0,30 0.30
Cify of Jackson ’ NBIL Bit 0,34 0.37 0.36
SBOL Conc 0.25 0.27 0.26
SBIL Bit 0.36 0,399 0.37
38072 U8 127 BR from 0,87 to 1, 06 {North St, 0.92} 3T 43
City of Jachson North of North St
NRBEOL Cone 0.26 0,27 0.27
NBIL Bit 0.34 0,34 0,34
SBOL Cone 0.24 0,27 0.26
SBIL Bit 0,34 0,37 0.36
South of North St
NB Bit 0.35 0,37 0.36
5B 0,31 0,34 0.33
38072 TS 127 BR from 1,13 to 1,25 (Ganaon $t, 22 as NB Bit 0.30 0.33 0.31
1.22) City of Jackson 5B 0.34 0.36 0,356
38083 LR BL 94 from 0.65 to 0,84 (Blackstone, 46 37 EBOL Cone 0.3¢ 0,33 0.31
0.65; Jackson, 0.83) City of Jackson EBCL 0,27 0.30 0,28
EBIL 0.28 0.30 0.29
38083 EB BL %4 from 0,86 to 1.04 (Mechanic, 49 33 EBROL Cone 0.2 0.33 0.31
0.96} City of Jackseon EBCL 0,27 0.30 0.28
EBIL 0,27 0.30 0,28
38083 LB BL %4 from 1,14 {0 1.32 (Jet. SB M 50, 42 43
1,14} City of Jackson 3 Lane Portion
EBOL Cone 0,36 0,36 0.36
EBCL 0.27 0.29 O0.28
EBIL 0.28 0.34 0.32
4 Lane Portion
EBCOL Conc 0.30 0.33 0,32
EB #3 0.25 0.32 0.28
EB #2 ‘0,28 0,31 0,30
EBIL 0,27 0.32 0.30
38083 BL 94 from 1,45 to 1,54 (Michigan Ave, 34 41 EBOL Bit 0,24 0,27 0.25
1.40) City of Jackson EBIL 0.256 0.26 0.25
WBOL 0,23 0.25 0,24
WBIL 0.20 0,24 0,23
38083 WB BL %4 from 80, 34 to 80,52 {Michigan- 22 36 WBOL Cone 0.25 0.32 0.29
Washington @ Glick, 80.35) City of Jackson WB #3 0.28 0.31 0,30
WB #2 0.31 0.32 0,31
WBIL 0.30 0,33 0.32
38083 WB BL 94 {from 80,56 to 80, 73 (Blackstone, 23 36 WBOL Conc 0.26 0.32 90.29
80,64) City of Jackson WBCL 0,28 0.30 0,29
WBIL 0,33 0,34 0.33
38083 WB BL %4 from 80.77 to 80,97 (Mechanie, 43 40 WBOL Conc 0,27 0.31 0.29
80,95) City of Jackson WECL 0,3¢ 0.33 0.31
WBIL 0.28 0,33 0.30
P i I I
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Lenawce County
46061 - US 223 BR from 19,66 to 18,86 {Chandler, 20 45 EB Bit 0,33 0.34 0.34
19.73) City of Adrian wn 0.38 0.41 0.39
46061 US 223 BR from 21,28 to 21,48 (Jot. US 223, 24 42 NBOL Conc 0.27 0.28 0.28
21.74) City of Adrian NBIL 0.27 0.28 0,27
SBOL 0,23 0.26 0.24
SBIL G.22 0,23 D.22
46082 ™ 50 from 2. 92 to 2.%I (Unlon, 2.92; z1 38 EBOL Bit G.33 0.33 0.33
Pearl, 3,09) City of Tecumseh EBIL 0.279 0,30 0,28
WBOL 0.31 0.34 0.33
WBIL 0,33 0.34 0.34
Monroe Caunty
58052 US 24 from 7.50 to 7,61 (Dunbar Rd, 7,60} 27 37 NB Bit 0.15 0,20 0,17
Monroe Twp, SBOL 0,32 0.33 0.33
SBIL 0,29 0.42 0.37
58053 US 24 from B, 58 to 8.78 (5. Huron River Dr, 21 38 NBOL Bit 0,27 0.28 0.28
8.76) Monrce Twp. NBIL 0,37 0,390 0.38
SBOL 0,24 0,27 0.25
SBIL 0.34 0.37 0.35
Washtenaw County
81072 BL 94 from 0,00 to 0.20 (Maln, 0.00) City a1 35 EBOL Bit 0,37 0,40 0.38
of Ann Arbor EBIL 0.30 0.34 0.32
WBOL 0.37 0,38 0.37
WBIL 0.37 0.40 0.39
81072 BL %4 from 0.21 to 0,41 (Division, 0,23} 51 a8 EBOL Bit 0.35 0.37 0.36
City of Ann Arbor EBIL 0.41 0,42 0,42
WBOL 0.28 0.34 0.32
WRIL 0.29 0,31 0,30
81072 BIL 94 from 0,44 te 0,57 (Thayer, 0.44; 20 35 EBOL Bit 0.34 0. 3’i 0,36
Fletcher, 0.56) City of Ann Axbor EBII, 0,31 0,35 0.33
WBOL 0,34 0,40 0,37
WEBIL 0.40 0.41 0.4%
81072 BL 94 from 1. 00 to 1,20 (Washtenaw, i.06) a7 38 EBOL Bit 0.38 0.41 0.40
City of Ann Arbor EBIL 0.46 0.47 0.47
WBOL 0.37 0.41 0.39
WBIL 0.46 0,48 0.47
81081 M 17 from 1,05 to 1,25 (Goifside Rd, 1.22) 65 45 EBOL Cone 0.26 0.29 0.27
Pittslield Twp. EB:IL 0,23 0,24 0.24
WBOL 0.24 0.27 0.25
WBIL 0,25 0,27 0,206
81081 M 17 from 1.47 to 1.66 {Boston Ave, 1.58) 26 46 EBOL Cone 0,23 0,25 0.24
Ypsilanti Twp. EBIL 0,24 0.25 0,24
WBOL 0,24 0.27 0.25
WBIL 0.22 0,24 0,23
81081 M L7 from 1.68 to 1.37 (Hewitt Rd, 1,87) 37 44 EBOL Cone 0.27 0.27 0.27
Ypsilanti Twp. EDBIL 0.23 (.24 0.23°
WBOL 0.24 0.29 0.26
WBIL 0.21 0.21 0.21
81081 M 17 from 2,13 to 2.33 (Berkely Ave, 2.15; 31 55 EBOL Cone 0.21 0.24 0,22
Douglas Si, 2.33) City of Ypsilanti EBIL 0.18 0.21 0,20
WIOL 0,24 0,26 0.25
WZEIL 0,24 0.26 0.25
81081 M 17 fron 2,34 to 2.53 (Cornell St, 2,49) 32 47 EBOL Cone 0.22 0,24 0,23
City of Ypsilanti EBIL 0.21 0.24 0,22
WhOL 0.26 0.27 0.27
WIIL 0.24 0,31 0.27
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Washtenaw County (Cont.)
81081 M 17 from 2.60 to 2,80 (Reosevelt Blvd, 36 42 EBOL Cone 0,27 0.30 0.28
2,64) City of Ypsilanti EBIL 0,27 0,28 0,27
WBOL 0.24 0.27 .25
WBIL 0,24 0.26 0.25
[ 81081 M 17 from 2,89 to 3.06 (Summit, 3.04) 39 64 EBOL Cone 0.24 0.28 0.27
z City of Ypailanti EBCL 0.26 0,27 0,28
S EBIL 0.34 0.35 0,35
J 81081 M 17 from 80.16 to 80,35 (Cross Bivd, 41 39 WBOL Cone 0.26 0.29 0.28
o0 80.33) City of Ypailantt WBCL 0,26 0,27 0.26
WBIL 0.30 0,34 0,32
|L_) 81082 M 17 from 0.21 to 0,41 (Hawthorne, 0, 2%; 28 38 EB Bit 0,31 0,33 0,32
= Davis, 0.41) E. Boundary Limits of wB 0.33 0.35 0.34
et Ypsilanti
'_
0 81082 M 17 from 0,50 to 0,70 (Oaklawn Blvd, 0,66} 29 52 EB Bit 0,34 0,36 0,35
5 Ypailanti Twp. WB 0,31 0.34 0.33
81083 US &2 BR from §0.33 to 60,52 (Harret St, 24 12 NBOL Cone 0.31 0.34 0,33
60.34) City of Ypailanti NBCL 0,25 0,32 0.29
NEIL 0.28 0.36 0.32
SBOT, 0.27 0.3z 0,30
SBCL 0.26 0,20 0,27
SBIL 0,37 0.40 0.39
Macoxib County
50011 M 53 from &, 00 to 1.20 (Timken, 1.22) City 35 a1 NBOL BIt 0.27 0.32 0,30
of Warren NBCL 0.3 0,33 0.31
NBIL 0.30 0.34 0.32
SBOL 0.31 0,33 0.32
8BCL 0.20 0.33 0.31
SBIL 0,32 0.34 0.33
50011 M 53 from 5.59 to 5.79 (Murthum Rd, 5.87) a4 56 NBOL Cone 0,26 0.28 0.27
City of Warren NBCL 0.24 0,26 0.25
NBIL 0.25 0,26 0,25
SBOL 0,18 0.20 0,19
SBCL 0,18 0.22 0,21
— SBIL 0.22 0.23 0,22
O 50011 M 53 from 5.80 to .00 (Trembleton, 5,896) 31 an NBOL Cona 0.20 0.24 0.22
= City of Warren NBCL 0,24 0.25 0,24
a NBIL 0.22 0.26 0.24
= SBOL 0.18 0.21 0,18
) SBCL 0,21 0,23 0,22
O SBIL 0.21 0.23 0.22
50011 M 53 from 8.52 to 8,66 (16-1/2 Mile Rd, ag 47 NBOL Bit 0.28 0,32 0,30
8 8.62) City of Sterllng Heights NBIL 0,91 0.34 0.32
= SBOL Conc 0.23 0.26 0.25
W 8BCL 0,25 0,30 0,38
S . SBIL 0.26 0.26 0,26
50031 M 53 from 8.94 to 9.14 (17 Mile Rd, 33 36 NBOL Cone 0.30 0.31 0,30
9.26) City of Sterling Heights NBIL 0.33 0.34 0,34
SBOL Bit 0,37 0,39 0,38
SBCL ‘0,37 0.38 0.37
SBIL 0.39 0,40 0.39
50022 M 58 from 0,00 to 0.20 (Van Dyke, 0.00) 46 37 EBOL Bit 0,32 0,36 0,34
City of Utica EBOL Cone 0.30 0.3z 0.31
EBIL Bit 0.36 0,39 0.37
WBOL Bit 0,30 0,34 0,33
WBOL Cone 0.30 0.34 0.31
WBIL Bit 0.37 0.40 0.39
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Macombh Connty (Cont, )
50031 M 97 from 11.53 to 11.73 (Cass Ave, 11,71) 40 a5 NBOL Conc 0.30 0.21 031
City of Mount Clemcns NBIL 0.29 0.30 0.29
SBOL. Bit 0,31 0,32 0,31
SBIL 0.34 0.35 90.35
50051 US 25 from 6. 30 to 6,50 (Masonic Blvd, 94 a1 NBOI, Bit 0.50 0,54 0.52
6,36} City of Roseville ND #3 0,38 0,43 0,40
NB #2 6,39 0,42 0.40
NBIL 0.46 0.50 0.47
SBOL 0.31 0,37 0.34
SB #3 0.35 0,40 0.37
SB #2 0.36 0,40 0.38
SBIL 0.45 0,4% 0,47
50051 US 25 from 6,79 to 6,93 (14 Mile Rd, G.88} T0 38 NBOL Dit .48 0.54 0,46
City of Roseville NB #3 0.38 0.3% 0.39
NB #2 0.47 0.50 0,48
NBIL 0.46 0.50 0.48
SBOL 0.41  0.47 0.43
SD #3 .42 0,46 (.44
SB 42 0.3% 0,43 0.41
SBIL G.44 0,47 0.45
50051 US 25 from 7,96 to 8,16 (16 Mile Rd, 8. 00} 63 34 NBOL Cone 0,24 0.29 0.26
Clinton Twp. NBIL 0,24 0,256 0.24
SBOL 0,30 0.35 0.32
SD #3 0.3¢ 0,36 0.35
SB #2 0.35 0.36 0.36
SBIL 0,31 0,35 0,33
50051 US 25 from B8.92 to 9.12 (EB Metropolitan 46 T 39 NBOL Cone 0.25 0.25 0.25
Pkwy, 9.13} Clinton Twp. NBIL 0,22 0.24 0.23
SBOL 0,16 0.20 0,18
SB #3 0,24 0.25 0.24
8B #2 0.28 0.33 0,30
SBIL 0,31 0.33 0.32
50072 M 23 from 4.26 to 4.46 (Washington, 4.29) 33 33 EEBOL Bit 0.34 0.37 0.35
City of New Baltimore EBIL 0.34 0.35 0.35
WBOL 0,37 0.38 0.38
WBIL 0,33 0,37 0.35
Qaldand County

G3022 196 from 10,10 to 10,39 (EB [ 96 entrance 45 a3 EBOL Cong 0,24 0.2Y 0.25
loop from Novi Rd, 10,34) Cily of Novi EBCL 0,28 0.31 0.29
EDIL 0.27 0.28 0.27
WBOL .24 0.27 0.28
WBCL 0.28 0,31 90.30
WBIL .30 0,30 0,30
63031 US 24 from 0,92 to 1.12 {9 Mile Rd, 1,00) 52 39 NBOL Cong 0.35 0.37 0,36
City of Southfield NB #3 0.34 0.37 0.36
NB #2 0.38 0.40 0,39
NBIL 0.34 0.37 0.36
SBOL 0,36 0.37 0.37
SB #3 0.36  0.41 0.38
SR #2 0,33 0.41 0.40
SRBIL 0.36 0,41 0.39
64031 US 24 from 1.78 to 1.98 {10 Mile Rd, 2.03) 27 52 NBOL Cone 0,34 0,37 0.35
City of Southfield NB #3 0.36 0.40 0.38
NB #2 0.38 0,42 0.40
NBIL 0,38 0,42 0.40
SBOL 0,32 0,36 0.34
5B #3 0,35 0,37 0,36
SB #2 0,37 0.40 0.39
SBIL 0.38 0,40 0,39

-8




METRO DISTRICT CONT.

HIGH-A CCIDENT LOCATIO

TABLE 31 (Cont. )

NS FOR DISTRICTS 1 THROUGH METROPOLITAN

~-88-

\,_/-7_,/&"‘\\/4\_/“‘*\./“\_/\ Y 2 S, o]

3 Coefficient
Coantrol i - 1972 Accidents Lane Surface offf;vcsl:
Section Location and Mileage Total % Wet Tesled Type
Surface Lﬂwi Highl Avg
Cakland County {Cont.)
63031 US 24 from 2,44 to 2,57 (Franklin, 2, 56) 25 a1 NBOL Cane 0.22 0.30 0,25
City of Southfield NB #3 0.39 0.40 0.40
NB #2 0.41 0,43 0.42
NBIL 6.37 0.42 0.40
SBOL 0.33 0,37 0.34
SB #3 0.33 0.36 (.35
5B #2 0.39 0.42 0.40
SBIL 0.38 0,43 .0.41
63031 US 24 from 2.67 to 2,87 ¢(Swanson, 2.77) 33 48 NBOL Conc 0.35 0,40 0,37
City of S8outhfield NB #3 0.40 0.4% 0,40
NB #2 0.41 0,42 0,42
NBIL 0.32 0.36 0.34
SBOL 0.32 0,36 0.34
3B #3 0.33 0,36 0,34
SB #2 0.42 0,46 0,44
SBIL 0.44 0.46 0.45
63052 US 10 from 1,85 to 2,05 {Elizabeth Lake 55 42 NBOL Bit 0.34 0.34 0.3
Rd, 2.05) West City Limits of Pontiae NBIL Bit 0.38 0.38 0.38
SBOL Cone 0,26 0.27 0.26
SBIL Bit 0,35 0,37 0.36
63052 US 10 from 2.27 to 2,47 (M 59, 2.37) 57 32 NBRT Bit 0,43 0,45 0.44
Weat City Limita of Pontiac NBOL 0.40 0.43 0.41
NBRCL 0.40 0.43 0,42
NBIL 0.39 0.43 0,41
SBOL 6,39 0,42 0.41
SBCL 0.37 0.41 0.39
*8BIL harricaded for mafety isfand construc- SBIL *
tion, akid tests could not be conducted,
63112 M 24 from 6.01 o 6.21 (Clarkaton Rd, 6.11) 45 33 NBCL Bit 0.27 0,23 0,28
Orion Twp. . NBIL 0,28 0,40 0,35
SBOL 0.23 0.27 0,25
SBIL 0,30 0,37 0.35
63112 M 24 from 6.65 to 6.83 {Heights Rd, 35 46 NBOL Conc 0,30 0,30 0.30
6.74) South City Limita of Lake Orion NBOL Bit 0.27 0.31 0.28
NBIL Bit " 0,30 0.39 0,35
SBOL Bit .34 0,37 0.35
SBOL Conc 0.28 0,30 0,28
SBIL Cone 0.37 0.41 0.38
63151 [ 75 BL - US 10 BR from 2.29 ta 2,43 58 34
{Alilson and Baldwin, 2.36) City of Pontiac North of Baldwin
NBOL Bit 0,33 0,34 0.34
NBCL 0.37 0.39 0.38
NBIL 0.35 0,41 0,38
SBOL Conc 27 0,34 0.31
SBCL 0.24 0,24 0.24
SBIL 0.23 0,25 0.24
South of Baldwin
NBOL Bit 0.37 0,41 0,40
NB #3 0,36 0,37 0.37
NB #2 0.37 0.43 0.40
NBIL 0.3% 0,42 0.40
63201 [ 75 BL - US 10 BR from 0,23 10 0,39 35 40 NBOL Cone 0.1% 0,2t 0.20
{(Whittemore, 4. 25} City of Pontiac NB #3 0.24 0,24 0.24
NB #2 0,25 0.28 0.27
NBIL 0,28 0,2% 0.28
63201 175 BL - US 10 BR from 0. 74 to 0,85 32 34 NBOL Cong 0.26 0,30 0,28
(Mt, Clemens, 0,83) City of Pontiac NB #3 0.22 0.26 0.24
NB #2 0.27 0.2% o0.28
NBIL 0,30 0.32 0.31
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Oakland County (Cont.)
63201 175 BL - US 10 BR from 0,98 to 1,16 (NE B4 40 NBOL Conc 0,29 0,30 0,29
BD Perry, 1.02) City of Pontiac NB #5 0,25 0.28 0,27
NB #4 0,26 0,27 0,26
NB #3 0.29 0.29 0,28
NB #2 0.28 0,30 0.29
NBIL 0.27 0,28 0.28
63201 175 BL - US 10 BR from 1,92 to 2,12 (Lake 42 33 SBOL Conc 0.24 0,27 0.28
St and Aubum St, 1.95) City of Pontiac SB #3 0.24 0,25 0.25
" 8B #2 0.25 0,27 0.26
SBIL 0.27 0,30 0,28
St. Clair County
77091 1S 25 from 1.80 to 1,95 (Riverside Dr, 33 48 NBOL Bit 0,27 0,27 0.27
1,80} City of Port Huron NBIL 0,33 0.34 0.33
SBOL 0.28 0,29 0.29
SBIL 0,30 0,33 0.31
Wayne County
82002 US 24 from 5,01 to 5,19 (Northline, 5.11) 65 45 NBOL Bit 0,37 0.41 (.39
City of Taylor NBCL 0,36 0,38 0,37
NBIL 0.38 0,43 0.40
SBOL Conc 0.31 0,33 0.32
SBCL 0,36 0.36 0.38
SBIL 0,3t 0,33 0.32
82062 US 24 from 7,83 to 8,02 (Ecnrﬂe Rd, 28 39 NBOL Bit 0,33 0,37 0.3h
8,12} City of Taylor NBCL 0.37 0,42 0.40
NBIL 0,42 0,45 0.48
SBOL 0,30 0,37 0.34
SBOL Conc 0.33 0,37 0.35
SBCL Bit 0,32 0,36 0.35
SBCL Cone 0,34 0.36 0,35
SBIL Bit 0,43 0.45 0.44
SBIL Cone . 0,38 0.42 0,40
82052 US 24 from 10.74 to 10,94 (Oxford, 10.76} 3¢ 40 NBOL Bit 0.41 0,42 0,42
City of Dearborn NB #3 0.39 0.44 0,41
NB #2 0,38 0.42 0,40
NBIL 0.39 (.40 0.40
SBOL Cone 0,32 0,33 0.33
SBCL 0.33 0.37 0,35
SBIL 0.41 0,44 0,42
82062 US 12 from 5.43 to 5.63 (Oakman Blvd, 38 50 EBOL Bit 0.35 0,37 0.38
5,57} City of Dearborn EBCL 0.35 0.40 0.38
EBIL 0,37 0,41 0,39
WBOL 0.37 0.40 0.39.
WBCL 0.36 0.40 0.38
WDIL 0,39 0.41 0.40
82081 M 153 from 8,02 to 8,21 {Wayne Rd, 8,04) 02 33 EBOL Bit 0,29 0.30 0.30
City of Weatland EBIL 0,32 0,34 0.33
WBOL 0.31 0.34 0.33
. WBIL 0.33 0.35 0,34
B2081 M 153 from 8,42 te 8,60 (Wildwood, 8.54) 33 33 EBOL Bit 6.28 0,30 0,29
City of Westland EBIL 0,31 0.34 0,33
WBOL c.28 0.31 0.28
WRIL 0.29 0,32 0.31
82081 ™ 153 from 9,14 lo 9,34 (Venoy, 9.32) 53 32 EBOL Bit 0.26 0.27 0.206
City of Westland ERIL 0.29 0,31 0.30
WBOL 0,26 0,28 0,27
WBIL 0,27 0,30 0,28
\A
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Wayne County (Cont. )
82081 M 153 from 15.90 to 16,10 (Evergreen, 16. 0} 31 35 EBRT Conc 0,68 0,60 0,59
City of Dearborn EDBOL 0.45 0,45 0.45
ERCL 0.46 0.49 0.47
EBIL 0,48 0,561 0,49
WBOL 0,35 0,43 0,41
WEBCL 0.46 0.49 0.48
WBIL 0.46 0,52 0.49
82101 M 14 from 7.78 to 7.93 (Levon Rd, 7.81) 37 32 EBOL Bit 0,26 0,30 0.28
City of Livonia EBIL 0.36 Q.38 0.37
WBOL 0,33 0.36 0,34
WBIL 0.27 0.33 0.31
82101 M 14 from 8.61 to 8,81 (Stark Rd, §.80) 69 a3 EBOL Bit 0.2 0,32 0.31
City of Livonia EBIL 0.30 0.31 0.32
WBOL .30 0,30 0.30
WBIL 0.34 0.34 0.34
82101 M 14 from 8,16 to 9,36 (Farmington Rd, 5 41 EBOL Bit 0.30 0.33 0.31
R 9.36) City of Livonia EDIL 0.31 0.33 0,32
= WBOL 0.30 0.30 0.30
Z WBIL 0.34 0.35 0.34
O o
U 82101 M 14 from 13,35 to 13,55 (Beech-Daly, 62 37 EBOL Bil 0,31 0.312 0.33
[ 13,35} Redford Twp. EBIL G.36 0,37 0.37
) WDROL 0,30 0,34 0.32
— WIIL 0.34 0,35 0.34
o
— 82131 M 1 from 3,25 to 3,45 (Grand Ave, 3.28) 93 aT NBOL Bit 0.38 0,40 0,39
%2 City of Highland Park NBIL 0,35 0,37 0.36
e SBOL 0.34  0.37 0.35
SBIL 0.37 0,39 0.38
O
o 82111 M 1 from 3.46 to 3.66 (Winona, 3.48; 37 35 NBOL Bit 0,28 0,40 0,39
i"- MecLean, 3,69) City of Highland Park NBIL 0.37 0.37 0.37
wl SBOL 0,37 0,39 0.38
E SBIL 0,358 0,39 0.37
82192 M 39 from 0,21 to 0,37 (WB Entrance Loop * 39 36 NBOL Conc 0.37 0.38 0.37
to SB 175, 0,225) City of Lincoln Park NBCL 0,34 0.38 0.36
NBIL 0,38 0.39 0.38
3BOL 0,34 0,38 0.36
-§BCL 0,40 0,41 0.41
SBIL 0.37 0,38 0.38
82102 M 39 from 0.43 to 0,62 {Porter 5t, 0.44) a7 35 NBOL Bit 0,37 0.42 0.40
City of Lincoln Park NB #3 0,32 0.33 0.33
NB #2 0,37 0,43 0,40
NBIL 0.34 0.36 0.35
SBOL 0,40 0,44 0,42
SB #3 0.42 0.42 0.42
5B #2 0.46 0,48 0,47
SBIL 0.44 0.46 0.45
82192 M 39 from 0,64 to 0.83 (Dix-Toledo Hwy, 87 39 NBOL Bit 0,36 0,40 0.38
0.68) City of Lincoln Park ND 43 Bil 0.38 0.39 0,39
NB #2 Bit 0,39 0,42 0,41
NBIL Cone 0.40 0,41 0,40
SBOL Conc 0.41 0,41 0,41
SB #3 Bit 0,41 0,43 0,42
SB #2 Bit 9,39 0.41 0,40
SBIL Cong .43 0.47 0.45
-WWMW\‘V\WW




TABLE 31 (Cont.)
HIGH-ACCIDENT LOCATIONS FOR DISTRICTS 1 THROUGH METROPOLITAN

1978 Accident Coefficient
Control Location and Milen, — Lane Surface of waf
Section ge Total % Wet Tested Type
. Suriace Inw] High] Avg
: Wayne County (Cont.)
SR e .
I 82192 M 39 from 1,50 to 1, T0 (Roosevelt Rd 8, 62 35 NBOL Bit 0.36 0.41 0,38
1.68) City of Allen Park WB #3 0,34 0.38 0,35
| NB #2 0,38 0,37 0.37
NBIL 0,41 0,41 0.41
NELT 0.36 0,41 O, 39
SBOL 0,38 0.3% 0.39
a8 #3 0.32 0,33 0.32
SB #2 0,36 0,41 0,38
SBIL 0.46 0,48 0.47
SBOLT 0.42 0,44 0,43
SBILT 0.44 0.45 0.44
I—' 82211 M 65 from 3.66 to 3,86 (Van Horn Rd, 3,72) 36 34 NBOL Conc 0.37 ©.41 0.39
- City of Trenton - NBIL 0.39 0.42 0,40
O SBOL 0.37 0,42 0.40
U SBIL ¢.40 0,42 0.41
82211 M 85 from 6,90 to 7,07 (Sibley Rd, 6.91) 38 32 NBOL Bit 0,3% 0.40 0.40
L— City of Rlverview NBIL 0.42 0,43 0,42
9_ SBOL 0,42 0.46 0.43
o i BBIL 0.44 0.47 0.45
]— 82211 M 86 from 7.64 to 7.84 (Calvin, T,TI) 35 M NBOL Bit 0.33 0,41 0,40
0N City of Riverview NBIL 0.47 0.49 0.48
(Y SBOL 0.41 0,42 0,41
8BIL 0.46 0,48 0,47
8 82211 M B5 from 8.71 to 8,91 {Ieroy 3t, 8.71; 34 32 NBOL Bit 0,30 0.31 0.31
= Orchard §t, 8.90) City of Southgate NEBIL 0.99 0,41 0,40
L SBOL 0,15 0.25 0.20
E SBIL 0.3 0.38 0,37
2211 M 8_5 Irom 10.94 to 11.13 {Ford Blwd, 11.00) 32 38 NBOL Bit 0,37 0,38 ¢.38
City of Lincoln Park NBCL 0,37 0.41 0.39
NBIL 0,43 0,46 0,45
SBOL 0,35 0,39 0,37
SBUL 0,42 0,46 0.43
SBIL 0.38 0.38 0,38
82211 M 85 from 12.26 to 12,46 (Lincoln Blvd, 62 37 NBOL Bit 0.34 0,36 0.35
12,26} City of Lincoln Park NECL 0,41 0,47 0,44
NBiL 0,39 0,42 0.43%
S5BOL 0,36 0.38 0,37
SBCL 0,40 0,41 0.4%
SBIL 0,41 0.45 0.44
-
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SECTION VI

SPECIAL REQUEST TESTS
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Special Request Tests

During the course of the year, requests for skid tests are received
from field personnel or through the Design, Maintenance, Traffic and Safety,
or Testing and Research Divisions. These requests receive priority con-
siderations during scheduling of skid tests. Friction data are forwarded to
the person or agency initiating the request as soon as possible after com-
pletion of field measurements.
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OFFICE MEMORANDUM

@” MICHIGAN
@ DEPARTMENT OF STATE HIGHWAYS May 22, 1973

To: Max N. Clyde
Engineer of Testing and Research

From: T.. T. Oehler

Subject: Skid Tests on US-223 BR at the curve at Williams Street, City of
Adrian, Lenawee County
Research Project 54 G-74 ~ 73 SR-1

Skid tests have been conducted at subject location, in response to a request
dated November 21, 1972 from L. J. Doyle. Wsf values ranging from 0.34
to 0.54 and averaging 0.41 were determined from 30 skid tests in this area
on May 17, 1973. A few pertinent facts about this location include:

The prevailing speed is 35 mph. _

Eastbound US~223 BR is downgrade to a point within the curve.
Williams Street traffic flows into the eurve area at a stop sign.

The two eastbound lanes transition to one lane, without painted lane de-
gignations, as traffic negotiates the curve.

5. A center "left turn only" lane could put a stopped vehicle in the area
where easthound {raffic is making the two-lane to one~lane transition.

= 2 o

Aftached is a diagram illustrating curve area layout and the May 17 wsf values.

TESTING AND RESEARCH DIVISION

Engineeer of Research

LT O:PMS:hf
Attachment

ce: H. H. Cooper
L. J. Doyle
J. P. Neve, Jr.
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OFFICE MEMORANDUM
Wy MICHIGAN

55 DEPARTMENT OF STATE HIGHWAYS January 25, 1973

Te: 1. J. Cook
Asgsistant to Engineer of Soils

From: F. Copple

Subject: Skid Tests on I 94 from Telegraph Rd east to Wyoming, Wayne
County. Research Project 54 G-74, 73 SR-2.

In response to your verbal request on December 8, 1972, skid testing was
conducted January 22, 1973 on the subject I 94 roadway. Summarized in
the attachment are ranges and averages of these 40 mph wet sliding skid
tests for your review.

Skid coefficients are usually somewhat greater in winter and early spring
than at other times of the year.

TESTING AN CH DIVISION

— (

Supervisor, Pavendent Performance
Group

FC:PL:bf
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73 SR~2 SKID TEST SUMMARY

B I 94 from Telegraph R4 E to Wyoming
Tested 1/22/73 at Air and Pav't Temp of 44 F

Coeff of wsf

Surface | Constr.| Lane
Type Year | Tested | Low | High [ Avg.

Location

Telegraph Rd (US 24) E Bit Conc 1966 EBOI. .40 .42 .41
£ . to W of Monroe Rd EBCL .42 .44 .43
J EBIL .66 .66 .65
WBOL .53 .55 .54
i WBCL .64 .66 .65
£ WBIL. .69 .71 .70

W of Monroe Rd E to Bit Conc 1958 EBOL .53 .55 .54

Pelham Rd EBCL .54 .55 .54
EBIL .56 .60 .58
WBOL .55 .58 .56 i
WBCL .56 .59 .58 1
WBIL .58 .60 .59

(’ Pelham Rd E to Quter Bit Conc 1958 EBOL .52 .55 .53

Dr EBCL .51 .56 .54
i+ EBIL .58 .60 .59
o WBOL .55 .56 .55
WBCL .55 .58 .57
WBIL .60 .60 .60

Outer Dr E to the River Bit Conc 1958 EBOL .51 .53 .52
Rouge EBCL .55 .58 .58
EBIL .60 .85 .62
WBOL .54 .55 .55
WBCL .54 .57 .56
WBIL .60 .62 .6l

g] The River Rouge E to Bit Cone 1971 EBOL .51 .53 .52
L Greenfield Ave EBCI. .56 .57 .57
' EBIL .63 .64 .64
{5 ' WBOL .54 .57 .55
g WBCL .57 .60 .58

WBIL .66 .70 .68

Greenfield Ave E to Bit Conc 1958 EBOL .51 .54 .52
Wyoming EBCL .53 .55 .54
EBIL .61 .62 .82
WBOL .50 .53 .51
WBCL .51 .54 .53
WBIL .58 .58 .59
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OFFICE MEMORANDUM
MICHIGAN

DEPARTMENT OF STATE HIGHWAYS February 1, 1973

To: J. P. Woodford
State Highway Director

From: Max N. Clyde

Subject: Investigation of Bridge B11 of 52032, Carrying M-35 over the Middle
Branch of the Escanaba River, Northwest of Gwinn, Forsyth Township,
Marquette County. Research Project 54 G-74, 73 SR-3

In response to your letter dated December 26, 1972 to Mr. Joseph DedJuliannie,
Supervisor of Forsyth Township, the Research Laboratory has investigated the
M-35 bridge in Forsyth Township.

The bridge lies in a rural area close to the west limits of the village of Gwinn.
All surface water drains to the inside of the superelevated deck which lies on the
PC of a horizontal curve. Traffic appeared to cross the deck at highway speeds.

Skid test coefficients measured on January 17, 1973, averaged 0. 39 and ranged
from 0.35 to 0.43. Those coefficients. do not indicate a slippery condition. How-
ever, because of the effects of temperature and season, skid coefficients’ would
probably be somewhat lower in summer and fall.

Police records showed only one wet sliding accident on the bridge in 1971 and none
during the first six months of 1972. When questioned, Mr. DeJuliannie said that
he had driven over the wet bridge deck in response to a complaint from Mrs. Ann
Bussone and, in his pickup truck, the deck had "felt" slippery.

The operator of a nearby service station told Research Laboratory personnel that
three cars had spun out of control while crossing the bridge deck a few weeks
before skid tests were made. However, in that case the deck was said to have
iced over while the approaches were clear.

Based upon available evidence, there appears to be no justification for installing

a "Slippery When Wet" sign. However, the deck will be skid tested again next
summer when coefficients may be lower. A sign warning of early bridge deck icing
may be helpful and consideration could be given to moving the regulatory speed
signs for the Village of Gwinn to include the bridge.

TESTING ANWEA DIV]BION

/ag

‘Engincer of Testing and Research

MNC:FC:bf
~100-

cce: H. H. Cooper
L. T. Oehler
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OFFICE MEMORANDUM
K%y MICHIGAN
¢x’t DEPARTMENT OF STATE HIGHWAYS September 14, 1973

To: K. A. Allemeier
Acting Engineer of Testing and Research

From: 1., T. Oehler

Subject: Follow-up Skid Tests on Bridge B11 of 52032 Carrying M 35 over
Middle Branch of the Es canaba River,
Research Project 54 G-74, 73 SR-3A.

Skid tests were conducted January 17, 1973 on subject bridge, located
northwest of Gwinn in Marquetie County. Coefficients ranged from 0.35 to

0.43 and averaged 0.39. These were reported to J. P. Woodford in a let-
ter dated February 1, 1973.

Because of the effects of temperature and season, it was suspected that
January test results might be slightly higher than those determined during
a season other than winter or early spring. Therefore, additional skid
tests were conducted on this structure June 20, 1973. Wsf values deter-

mined on the re-tests exhibited a range of 0.28 to 0. 35 and an average of
0.31.

TESTING AND RESEARCH DIVISION

L i, 0.4

Engineer of Research

LTO:PMS:bf

cc: J. P. Woodford
M. N. Clyde
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OFFICE MEMORANDUM
MICHIGAN

DEPARTMENT OF STATE HIGHWAYS May 16, 1973

ey,
S
i
%l
‘Jl .
e

o
AL Ty

Jo: Max N. Clyde
Engineer of Testing and Research

From; I. T. Oehler

Subject: Skid Tests on US 31 BR at Laketon St, City of Muskegon, Muskegon
County. Research Project 54 G-74, 73 SR-4

In accord with a January 3, 1973 request from H. H. Cooper, skid tests
have been conducted at the intersection of US 31 BR and Laketon Street in
the City of Muskegon., The 48 tests, conducted May 14, 1973, at this inter-
section yielded wsf values ranging from 0.31 to 0.45 and averaging 0.37.
Tests conducted in the 500-ft area approaching the intersection had friction
levels ranging 0.33 to 0.45 and averaging 0.39. A 300-ft area leaving the
intersection yielded a coefficient range of 0.35 to 0.40 with an average of
0.38. Lowest friction levels were determined within the intersection area
where coefficients ranged from 0.31 to 0.36 and averaged 0.34.

Friction values given on the attached form, which you provided, each re-
present averages from three individual tests.

TESTING AND RESEARCH DIVISION

Engineer of Research

LTO:PMS:bf

cc: H. H., Cooper
M. L. Jones
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OFFICE MEMORANDUM

Y MiCHIGAN
é@; DEPARTMENT OF STATE HIGHWAYS May 25, 1973

To: Max N. Clyde
Engineer of Testing and Research

From: L. T. Oechler

Subject: Skid Tests on M 50, East of Charlotte, from I 69-US 27 Easterly
to NYCRR ‘
Research Project 54 G-74, 73 SR-5

In accord with a February 7, 1973 request from L. J. Doyle, skid tests
have been conducted at the subject M 50 location. Wsf values were obtained
at intervals of 500 ft throughout this 1.36 mile section on May 17. Friction
levels ranged from 0.23 to 0.55 and averaged 0.40. An intermittently
flushed surface prevails throughout the area tested; most of it in the east-
bound lane. Wsf values and their respective milepost descriptions are in-
cluded as an attachment.

TESTING AND RESEARCH DIVISION

T,

Engineer of Research

LTO:PMS:bf
cc: H. H. Cooper
L. J. Doyle

J. F. Oravec
J. Badaluco

D. C. Rush
E. H. Miller B
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M 50 SKID TEST RESULTS CONDUCTED

MAY 17, 1973
(Control Section 23051)

Coefficient of Wsf

Milepost —
Westbound Fastbound

2.09 0.52 0.561
1.99 0.55 0.55
1.90 0.49 0.3
1.80 0.53 0.34
1.71 0.42 0.27
1.61 0.40 0.44
1.52 0.45 0.23
1.42 0.46 0.35
1.33 0.43 0.28
1.23 0.40 0.33
1.14 0.45 0.31
1.04 0.45 0.34
0.95 0.26 0.39
0.85 0.31 0

.48
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OFFICE MEMORANDUM

o MICHIGAN
1y DEPARTMENT OF STATE HIGHWAYS : June 11, 1973

To: M. N. Clyde
Engineer of Testing and Research

From: I.. T. Oehler

Subject: Skid Tests at Seven General Locations |
Research Project 54 G-74, 73 SR-6 o

In accord with an April 3, 1973 request from Mr. H. H. Cooper, skid tests
have been completed at the seven areas of interest. Tests were conducted
between May 22 and 24, 1973. Results are included on the attached table.

TESTING AND RESEARCH DIVISION

Engineer of Research

LTO:PMS :bf
Attachment

cc: H. H. Cooper
M. L. Jones
E. H. Miller
P, J. Riley
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e SPECIAL REQUEST 73 SR-6

y Surface Coelficient of Wsf

Location Type Lane Tow | High| Avg

1) M 21 @ Johnson Rd., W of Ionia Bit EB 0.29 0.31 0,30

}f: \ Bit WB 0.29 0.35 0.31

L2 M 21 in curve area W of Johnson Rd Bit EB 0.32 0.35 0.33

Bit WB 0.33 0.38 0.36

2y On US 31 exit ramp to Laketon Ave., City Bit NB 0.30 0.34 0.32

of Muskegon Bit SB 0.28 0.33 0.30
i‘f.::.:

L Stopping area on US 31 exit ramp to Lake-  Bit NB 0.30 0.30 0.30

ton Ave, ' Bit SB 0.29 0.30 0,30

US 31 N from Laketon Ave. Conc NBOL 0.42 0.43 0.43

' Conc  NBIL  0.44 0.47 0.46 .

Conc SBOL 0.45 0.47 0.46

Conc SBIL 0.48 0.53 0.51

US 31 @ Apple Ave., City of Muskegon Cone  NBOL 0.38 0.42 0.41

Conc NBIL 0.43 0.45 0.44

Cone SBOL  0.46 0.48 0.47

Conc SBIL 0.51 0.53 0.52

US 31 N from Marquette Ave., City of Bit NBOL 0.45 0.45 0.45

Muskegon Bit NBIL  0.51 0.53 0.52

Bit SBOL 0.44 0.48 0.47

Bit SBIL 0.56 0.60 0,58

US 31 between Muskegon River and Cedar Conc NBOL 0.47 0.47 0.47

Creek, City of Muskegon Conc NBCL 0.52 0.53 0.52

Conc NBIL 0.64 0.66 0.65

. Conc SBOL 0.53 0.54 0.54

o Concg SBCL 0.51 0.52 0.52

Conc SBIL 0.62 0.64 0.63

On US 31 exit ramp to M 120, N of Bit NB 0.51 0,55 0.52

1 Muskegon Bit SB 0.69  0.69 0.69

) Stopping area on US 31 exit ramp to Bit NB 0.34 0,37 0.36

M 120 Bit SB 0.51 0.52 0,51

3) M 37 N from Bridge St., City of Newaygo Conce NBOL 0.31 0.34 0.32

Cong NBIL 0.34 0.39 0.38

Conec SBOL 0.28 0.30 0.29

Cone SBIL 0.32 0.36 0.34

M 37 S of Bridge St. (curve on hill) Conc NBOL © 0.30 0.31 0.30

Conc NBIL 0.33 0.35 0.34

Conc  SBOL 0.33 0.38 0.35

Conc SBIL 0.38 0.41 0.40
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SPECIAL REQUEST 73 SR-6 (Cont.)

) Surface Coefficient of Wsf
Location Type Lane Tow | Mgh Avg
4) US 31 from Bascule Bridge N to Ridge Conc NBOL 0.39 0.44 0.42 L
Rd., City of Grand Haven Conc NBIL 0.41 0.43 0,42
Bit NBOIL 0.49 0,50 0.50 |
Bit NBIL 0.62 0.66 0.64 E3 ’
Bit SBOL 0.48 0.50 0.49 \
Bit SBIL.  0.64 0.65 0.65 S
SB US 31 at Gore area at the 3rd St. exit Conge SBOL 0.42 0.46 0.44
ramp, City of Ferrysburg Conc.  SBIL 0.45 0.47 0.46
Bit SBOL 0.44 0.48 0.46
Bit SBIL 0.65 0.67 0.66
5) M 99 from Erie to BL 94, City of Albion See Attached Map
6) BR 131-B1. 94 @ Lovell St., City of Bit EBOL* 0.36 0.36 0,36
Kalamazoo Bit EBIL* 0.3 0.36 0.36
Bit WBOL 0.34 0.34 0.34
Bit WBIL 0.39 0.42 0.41
BR 131-BL. 94 @ South 8t., City of Bit EBOL 0.33 0.35 0.34
Kalamazoo Bit EBIL 0.31 0.34 0.33
Bit WBOL 0.37 0.42 0,39
Bit WBIL, 0.38 0.39 0.38
BR 131-BL %4 @ Academy St., City of Bit EBROIL. 0.35 0.37 0.36
Kalamazoo Bit EBCL 0.37 0.41 0,39
Bit EBIL 0.3 0.41 0,38
Bit WBOL 0.37 0.37 0.37
Bit WBCL 0.35 0.37 0.36
Bit WBIL 0.34 0.37 0.36
7) M 53 @ 12 Mile Rd., City of Warren Bit NBOL 0.41 0.43 0.42
Bit NBCI. 0.40 0.41 0.41
Bit NBIL 0.47 0.49 0.48
Bit SBOL 0.47 0.48 0.47
Bit SBCL 0.42 0,45 0.44
Bit SBIL 0,44 0.50 0.47
8) M 97 @ 12 Mile Rd., City of Roseville Bit NBRT 0.45 0.48 0.47
Bit NBOIL. 0.38 0,40 0.39
Bit NBIL 0.42 0.43 0.42
Bit SBRT 0.41 0.44 0.43
Bit SBOL 0.39 0.41 0.40
Bit SBIL 0.41 0.45 0.42

*EBOL and EBIL also has a newer Bit Surface which yielded wsf values of 0.51 and
0.48, respectively.
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OFFICE MEMORANDUM
<Ay MICHIGAN

%

&i% DEPARTMENT OF STATE HIGHWAYS May 15, 1973

Tou Max N. Clyde
Engineer of Testing and Research

From: I.. T. Oehler

Subject: Skid Tests on US-31, South of Filmore Road, Hart Twp., Oceana
County. Research Project 54 G-74 - 73 SR~7

In accord with a May 1, 1973 request from H. H. Cooper, skid tests have
been conducted in and out of wheel tracks, at the subject location. A bitu~
minous concrete and a sand asphalt surface was tested May 10, 1973. Wet
sliding friction values determined in the wheel tracks ranged from 0.55 to
0.61 and averaged 0.59 on the bituminous concrete portion. Tests conducted
in the same area but outside the wheel tracks ranged from 0.61 to 0.64 and
averaged 0.62. Wheel track values ranging from 0.58 to 0.70 and averaging
0.64 were found on the sand asphalt surface near Filmore Road. Adjacent
to wheel track tests varied from 0.61 to 0.72 and averaged 0.67. Neither
in or out of wheel track wsf values are indicative of an area which is slip-
pery when wet. Attached is a sketch of the area for your review.

TESTING AND RESEARCH DIVISION
of T, QhLs

Engineer of Research

LTO:PMS:bf
Attachment

cc: H. H. Cooper
M. L. Jones
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OFFICE MEMORANDUM

i@, MICHIGAN
DEPARTMENT OF STATE HIGHWAYS May 25, 1973

To: Max N. Clyde
Engineer of Testing and _Research i‘»{-f:!\

From: L. T. Oehler

st

Subject: Priority Skid Tests on US-27 at Waverly Road, Faton and Ingham
Counties - Research Project 54 G~T74 - 73 SR-8

In accord with a priority request from H. H. Cooper dated May 14, 1973, skid
tests were conducted in the stopping areas of US-27 at Waverly Road (Ingham-
Eaton County Line). Wsf values determined May 14 ranged from 0.25 to 0.35 and
averaged 0.29, Friction levels in their respective stopping areas are:

Coefficiont of WSF - O

Lane Low High Average
EBOL 0.27 0.30 0,28
EBIL 0.25 0.26 0.25
WBOL 0.26 0.29 0.28
WBIL 0.31 0.35 0. 34

At the time of testing (about noon), the traffic signal for US-27 traffic at Waverly
was timed approximately 55 seconds red and 25 seconds green. The relatively
short duration of the green light for M-78 traffic might cause many stops of high
deceleration rates.

All above information has been relayed via phone, as requested, to the Surveillance
Unit on May 16, 1973.

TESTING AND RESEARCH DIVISION

oL, T, QlLes

Engineer of Research

LTO:PMS:bf

cc: H. H. Cooper
E. H. Miller
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' OFFICE MEMORANDUM

E{ MICHIGAN
| &7 DEPARTMENT OF STATE HIGHWAYS June 13, 1973

Te: Max N. Clyde
i Engineer of Testing and Research

From: 1., T. Qehler

Subject: Skid Tests at Two Berrien County Locations
Research Project 54 G-T74, 73 SR-9

In accord with a May 10, 1973 request from H. H. Cooper, skid tests have
i been conducted at two Berrien County locations. Attached are two figures
o which show results and locationg of tests conducted May 23, 1973.

TESTING AND RESEARCI DIVISION

L ' Engincer of Research

LTO:PMS:bf
Attachment

F) cc: H. H. Cooper
= E. H. Miller
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OFFICE MEMORANDUM
xz: MICHIGAN
DEPARTMENT OF STATE HIGHWAYS

To: John P. Woodford
State Highway Director

From:  Max N. Clyde

May 30, 1973

Subject: Skid Tests on M-78 at M-52, Shiawassee County

Research Project 54 G-

In response to your May 21, 1973

location on May 25, 1973. Coefficients ranging from 0.28 to 0.62 and averaging
0.43 were determined. The poorest friction level performance was found in the
area you mentioned, on the eastbound passing lane approaching the M-52 inter-
section, where coefficients ranged from 0.28 to 0.33 and averaged 0.30. A
breakdown of skid tests are shown below, for your review.

74, 73 SR-10

inquiry, skid tests were conducted at the subject

Coefficient of Wsf

Location of Test Surface Lane Low High Avg.
. Type

M-78, 0.25 mile W. of M-H2 Conge EBOL 0.36 0.39 0.38
Conc EBIL 0.36 0.37 0.36

M-78 Stopping Area at M-52 Conc EBOL 0.30 0.32 0.31
Conce EBIL 0.28 0.33 0,30

Bit WBOL 0.46 0.50 0.47

Bit WBIL 0.58 0.62 0.60

M-78, 0.25 mile E. of M-52 Bit WBOL 0.42 0.49 0.46
Bit WBIL 0.48 0.59 0.54

MNC:PMS:bf

cc: C. Jones
¥. Oravec
H. Cooper
T. Oehler
J

. Mikulich

FERESZ

TESTING AND RESEARCH DIVISION

Mae M 00, 4

Engineer of Testing and Reskarch
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"\ OFFICE MEMORANDUM

f‘% MICHIGAN
| ¢S5 DEPARTMENT OF STATE HIGHWAYS June 13, 1973

X!

To: Max N. Clyde
j Engineer of Testing and Research

From: L. T. Qehler

= Subject: Skid Tests on Brick Bridge Deck, Wayne County
Research Project 54 G-74, 73 SR-11

In accord with a May 16, 1973 request from Mr. B. A. Ross, skid tests have been
conducted on the 35 year old brick surfaced West Road bridge deck.

No lane designations exist on this deck. Our field personnel observed some of the
traffic straddled the outside and inside lanes when crossing this structure. For
this reason astride wheel track (AWT) tests were also conducted at this location.
Results are shown below:

Lane Designation Coefficient of Wsf

Low High Avg.

EBOL 0.36 0.38 0.37

EBIL 0.44 0.49 0.47

EB AWT ' 0.46 0.50 0.48

WBOL . 0.38 0.41 0.39

WBIL 0.45 0.48 0,47
i WB AWT 0.45 0.49 0.47

Skid tests were also conducted on this structure during 1970. Average wsf values
determined then were:

o EBOL 0.48
EBIL 0.48

) ' WBOL  0.42
i WBIL 0,47

s TESTING AND RESEARCH DIVISION

oA T Qlls

Engineer of Research

LTO:PMS :bi

ce: B. A. Ross
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OFFICE MEMORANDUM

Gy MICHIGAN |

" DEPARTMENT OF STATE HIGHWAYS : June 15, 1973

To Max N. Ciyde
Engineer of Testing and Research

From: L. T. Oehler

Subject:  Skid Tests on 2 surfacing projects located in Wexford and Missaukee
Counties. Research Project 54 G~74, 73 SR-12.

In accord with a teletype request from P, J. Serafin, skid tests have been conducted

at subject locations. Approximately one mile of US 131, through the Village of [
Manton in Wexford County, was tested June 5, 1973. Wsf values ranged from 0.21
to 0,50 and averaged 0.38. A uniform surface texture was apparent on the outside

lanes while the inside lanes exhibit a wide range of friction levels. Below is a

breakdown of test data.

Lane Coefficient of Wsf

Low . High Avg.
NBOL 0.43 0.49 0.45
NBIL 0.27 0.41 0.36
SBOL 0.44 0.50 0.46
SBiIL 0.21 0.45 0.33

The other location, M 66 from M 42 north gpproximately 6 miles in Missaukee County
was also tested on June 5. Coefficients of wsf ranged from 0.21 to 0.54 and averaged
0.45. Only three isolated tests, representing a relatively small area, had friction
levels below the 0.40 mark; all of these occurred on the northbound lanes. A summary
of these data are shown below.

Lane Coefficient of Wsf N
Low High Avg. B
N8B 0.21 0.54 0.45 B
SB 0.42 0.52 0.47
The above data were fransmitted via phone, as requested, to Paul Serafin on June 11,
1973.
TESTING AND RESEARCH DIVISION
LTOPMS b k9, 0

Engineer of Research
cc: P. J. Serafin ~118-



| OFFICE MEMORANDUM
Ry MICHIGAN
' DEPARTMENT OF STATE HIGHWAYS June 13, 1973

To: Max N. Clyde
I Engineer of Testing and Research

From: T,, T. Oehler

Subject:  gkid Tests on Spray Grip Surface, US-24 at 10 Mile Road, Oakland
Co. Research Project 54 G-74, 73 SR-13 and Research Project
72 NM-322

In accord with a June 7, 1973 request from P. J. Serafin, skid tests have

been conducted on the Spray Grip surface located at the intersection of US-24
and 10 Mile Road. Wsf values ranging from 0.63 to 0. 70 and averaging 0.68 ;
were determined on this surface June 10, 1973, Attached is a historical re- I
view of coefficients of wsf at this location. E

TESTING AND RESEARCH DIVISION

Engineer of Research

LTO:PMS :bf
Attachment

cc: H. H. Cooper
£ A. Chritz
D. E. Orne
New Materials Committee
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- OFFICE MEMORANDUM
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(\w

MICHIGAN |
'DEPARTMENT OF STATE HIGHWAYS ' ' July 10, 1973

To:  Max N. Clyde
Engineer of Testing and Research -

Fromi TL. T. Oehler

Subject: Skid Tests on I 96 throughout Ottawa County.
Research Project 54 G-74, 73 SR-14

In accord with a June 26, 1973 request from M. Rothstein, skid tests have
been conducted on the Ottawa County section of I 96. Results of tests con-
ducted June 27, 1973 are shown on attached sheets, by project, in an east
to west direction across Ottawa County.

TESTING AND RESEARCH DIVISION
A, T, Qubhet

Engineer of Research
Research Laboratory Section

LTO:PMS bt

ce: D. C. Rush
M. Rothstein
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OFFICE MEMORANDUM

}’%':“-‘Ej MICHIGAN '
VL)
2. DEPARTMENT OF STATE HIGHWAYS July 10, 1973

To Max N. Clyde

Engineer of Testing and Research

From; L. T. Oehler

Subject:  Skid Tests on Northeastbound M 78 - US 27 from Packard Road to
Bituminous Crossover at the Maple Knoll Trailer Park.
Research Project 54 G-74, 73 SR-15

In accord with a June 25, 1973 request from L. J. Doyle, skid tests have been
conducted at subject location. The Northeastbound outside lane yielded wsf
values ranging from 0.33 to 0.40 and averaging 0.37. The inside lane, same
direction, had values ranging from 0.35 to 0.46, averaging 0.39. Skid tests

were conducted July 3, 1973,

TESTING AND RESEARCH DIVISION

d =T, QML

Engineer of Research
Research Laboratory Section

LTO:PMS:nag

ce: L. J. Doyle
E. H. Miller
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COMMISSION: STATE OF MICHIGAN

E. V. ERICKSON
CHAIRMAN

[ CHARLES H. HEWITT
YICE CHAIRMAN

PETER B. FLETCHER
- CLAUDE J. TOBIN

WILLIAM G. MILLIKEN, GOVERNOR

1 DEPARTMENT OF STATE HIGHWAYS

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

! l JCHN P, WOODFORD, STATE HIGHWAY DIRECTOR

August 3, 1973

Mr. Duane F. Dunlap, Research Engineer
Physical Factors Group

Highway Safety Research Institute

Huron Parkway and Baxter Road

£ Ann Arbor, Michigan 48105

Dear Mr. Dunlap:
Pavement Skid Resistance Measurements and

Information for Highway Safety Research Institute
Research Project 54 G-74, 73 SR-16

- Enclosed are the available 40 mph wet sliding coefficient of friction values obtained at
the =75 location, in Troy, Michigan from Maple Road (15 Mile Road) to Big Beaver
(16 Mile Road). These dafa were measured using the Department's two whee! lockup
towed test trailer described in the atiached report.

' Test replications were not conducted for this specific data since all values were within
established procedural limitations described in the attachment. The result of a fate 1972
correlation study, conducted over a range of surface types and friction levels between
our two skid testers, yielded an average standard deviation of .0193 for replications by
this test instrument.

All testing is performed with the test tires centered in the wheel tracks of each lane
utilizing ASTM E-249 test tires inflated to 24 psi. Wheel load during fest is not actually
measured but a correction for weight shift is applied to the digitizing package at the

\ mid~friction range balance printout of 0.406. This correction is dependent upon hitch
L height and distance from axle centerline to hitch and is directly proportional to the
frictional drag force.

Other information including water flow rates or depths are tabulated with the wsf values.

Very truly yours,
TESTING AND RESEARCH DIVISION

s Iy ClogLe

-125- Max N, Ciyde, P. E.
Engineer of Testing and Research




Location: 175 from milepoat 10.06 N'ly to 10,26 (16 Mile Rd = 10, 26},
City of Troy, Control Section 63174,

Test Date: 7-11-71 -

Air Temp (F): 63°

Static Axle Load: 1760 1b

Water Depth: . 030

Surface Type: concrete

1971 SKID TEST SUMMARY

Coefficient of Wet

Direction No. of Sliding Friction
and Lane Tests
Low High Avg
NBOL 3 0.31 0. 36 0.34
NBCL 3 0. 36 0,38 0. 37
NBIL 3 0.37 0.40 0. 39
SBOL 3 0,34 0,35 0.34
SBCL 3 0. 37 0.38 0. 37
SBIL 3 (.41 0,44 (.43
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P Location: 175 from Maple Rd N'ly through M 150 (Rochester Rd} Interchange,
' City of Troy. Station 1085 N'ly to Station 1160, (Control Section

N 63174

i Test Date: 11-3-72

Air Temp (F): 427

Static Axle Load: 1825 Ib

Water Depth: .020 in,

Surface Type: concrete

N 1972 SKID TEST SUMMARY

Coefficient of Wet Sliding Friction

ost Locatio
Test Location Test Direction and Lane

Stationing
SBOI. SBCL SBIL NBIL NBCL NBOL
1085+00 0. 34 0.40  0.45 0,45 0,43 0.37
B 1090+00 0,36 0,43 0.46  0.48  0.43 0.37
1i| 1095+00 0.38 0.47 0.47  0.47  0.46 0.38
3 1100+00 0.36 0.46 0.48 0,48  0.45 0. 39
1105+00 - 0.36 0.43 0.46  0.48  0.45 0.36
1110+00 0.37 0.41 0.46  0.46  0.45 0. 36
1115+00 0.37 0.42 0.43  0.47  0.44 0.35
o 1120+00 0.35 0,42 0,45 0,47  0.45 0.35
5 1125+00 0.37  0.41  0.46  0.48  0.44 0. 34
1130+00 0,36 0.40  0.46  0.46 0,46 0. 37
1135+00 0.36 0.40  0.44  0.49 ©  0.46 0. 37
1140400 0.34 0,42 0.45 0,50  0.45 0. 38
1145+00 0.36 0.43 0,48  0.50  0.46 0. 38
» 1150+00 0.36 0.42 0.48  0.50  0.47 0.39
= 1155100 0. 39 0.46 0.50 0,50 0,49 0.39
1160+00 0.40  0.46 0.48  0.51 0,47 0. 38
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OFF!ICE MEMORANDUM
%y MICHIGAN
{377 DEPARTMENT OF STATE HIGHWAYS August 31, 1973

To: K. A, Allemeier
Acting Engineer of Testing and Research

From: L. T. Oehler

Subject. Skid Tests on Bituminous Wearing Courses with Degradated Shale
Particles. Research Project 54 G-74, 73 SR-17.

In response to a July 13, 1973 request from Max N. Clyde, skid tests have been
conducted at three locations on US-B1, M~66 and on South Boardman Road. The
three locations were selected by Mr. D. E,Pennington. Exposed shale particles

in the bituminous wearing courses at these sites have deteriorated leaving only
open shale particle casts. Neither progressive deterioration of the cass or flowage
of bituminous into the casts has occurred. Skid tests were conducted August 24,
1973 and resulting coefficients of wsf are shown below for your review,

Location Direction Coefficient of WSF

' and Lane Low High Avg.
On South Boardman Road from EB 0.60 0.65 0.63
village of South Boardman east WB 0.65 0.66 0.65

in Kalkaska County

On M-66 from village of Lodi INB 0,52 0,55 0.54
north (Control Section 40031) SB 0.57 0.59 0.58
On US-131 at Elmire Hill (Control NB 0.54 0,57 0.56
Section 05072, milepost 14.900) SBPL 0.62 0.65 0.63

SB¥ 0.57 0.59 0.58

(*) Truck Lane

TESTING AND RESEARCH DIVISION

S R,
LTO:MS:cge e P—"
cc: M. N, Clyde
Dc E. Orne
D. F. Malott

R.M. Hinkelman
D. E. Fennington
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OFFICE MEMORANDUM
@i MICHIGAN
DEPARTMENT OF STATE HIGHWAYS August 31, 1973

To: K. A. Allemeier
Acting Engineer of Testing and Research

From; L. T. Oehler

Subject.  Skid Tests of 1194 - M 66 from I 94 North to M 37 in Calhoun County,
Research Project 54 G-74, 73 SR-18.

In accord with a request from I. J. Doyle, dated July 23, 1973 skid tests
have been conducted at subject location, Wet sliding friction values ranging
from 0.38 to 0.64 and averaging 0.48 were measured on August 23, 1973.
Below for your review, skid test data are broken down into the five areas

tested.

Surface ' Direction ~ Coefficient of Wsf

Location T qL
ype and Lane Low High Avg
North of I 94 Cone NBOL  0.48 0.50 0.49
Conc NBIL 0.59 0.64 0,61
Conce spor, 0.41 0.45 0.43
Conc SBIL 0.52 0.54 0.53
North of Golden Ave, Conc NBOL 0.48 0.55 0,52
: Conc NBIL 0.56 -0.60 0,58
Conc SBOL 0.48 0.54 0.50
Conge SBIL 0.55 0.59 0,57
Curve Area at Kala- Conce NBOL - 0,40 0,43 0.42
mazoo River Conc NBCL 0.42 0.46 0.44
Cone NBIL 0.39 0.43 0.41
North of Kalamazoo Conce SBOL 0,38 0.41 0.39
River Conc SBIL 0.38 0.45 0.41
At M 37 Bit NBOL 0.46 0.48 0.47
Bit NBIL 0.45 0.47 0,46
Bit SBOI,  0.44 0.50 0.47
Bit SBIL 0.46 0.51 0.48

TESTING AND RESEARCH DIVISION

L fg, T4 bk

(o

ErlgineEr of Research

LTO:PMS:hf

ce: M. N. Clyde ~129-
E. H. Miller




OFFICE MEMORANDUM

‘ﬁl}? MICHIGAN
ﬁ DEPARTMENT OF STATE HIGHWAYS August 31, 1973

To: K, A. Allemeier
Acting Engineer of Testing and Research

From: I.. T, Qehler

Subject: Skid Tests on Bituminous Sandstone Project Mb 46061-04845A,
Research Project 54 G-74, 73 SR-19.

In accord with a July 24, 1973 request from P, J, Serafin, skid tests have
been conducted on Project Mb 46061-04845A, located on US 223 from US 127
SE'ly a distance of 10,63 miles. TFive experimental blends of Napoleon
Sandstone were placed July 16 and 17, 1973 on a 5, 000 foot section at the
southeast end of this project. The remaining 9.68 miles were constructed
with a conventional bituminous aggregate 4,11 wearing course. Mr. Sera-
fin, in his request letter requesting skid tests, mentioned "There has been
some tracking of emulsion and traffic was allowed on some of the mat be-
fore sufficient cooling. This has resulted in slick areas at various loca-
tions on the entire project. " Skid tests were conducted August 23, 1973

and verify Mr. Serafin's observations. Coefficients ranging from 0,30 to
0.55 and averaging 0.42 were determined on the Napoleon Sandstone mixes.
The friction levels ranged from 0.20 to 0.42 and averaged 0.30 on the
bituminous aggregate section. Breakdowns of the experimental section and
the bituminous aggregate portion are attached for review and/or appropriate
action. Additional skid tests will be conducted on this prOJe ct later this

fall and again next year.

TESTING AND RESEARCH DIVISION

—F -
L /.’;,— V -._‘,-a‘\ f“n_;

£

Engineer of Research

LTO:PMS:bf

attachment

cc: D. E. Orne
P, J. Serafin
A. P. Chritz
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o
| I Napoleon Sandstone Blends
jf Mix No. B;I'E:d Station to Station | Direction i(:j:ﬂc:::h()f ;Z Zf
. 1 i 490+88 to 496450 NB 0.34 0.38 0,36
it 2 I 486+50 to 490+88 NB 0.35 0.42 0.38
. 2 U 492426 to 496+50 SB 0.50 0.55 0.53
3 1 484420 to 492+26 SB 0.41 0.45 0,43
5 I 481+10 to 486+50 NB 0.30 0.32 0,31
& 6 I 476+50 to 481+10 NB 0.34 0.39 0.37
6 I 474+30 to 484420 SB 0.40 0.42 0.41
7 I 466+50 to 476+50 NB 0.40 0.42 0.41
7 I 466+50 to 474+30 SB 0.37 0,40 0.39
9 IV 456450 to 466+50 NB 0.45 0.47 0.48
9 IV 456+40 to 466+50 SB 0.46 0.52 0.49
10 v 446+50 to 456+50 NB 0.45 0.51 0.47
10 V446450 to 456+40 SB 0.48 0.51 0,49

Bituminous Aggregate

. . . Coefficient of Wsf
Location Direction

o Low | High{ Avg

North of Hawkins Rd NB 0.26 0.34 0,30
2 South of Hill Rd NB 0.28 0.31 0.30 ;
North of Round Lake Rd NB 0.21 0,26 0.24 I
& North of Rollin Rd SB 0.33 0.42 0.36

South of Rollin Rd SB 0.20 0.25 0.22

B North of Slee Rd SB 0.26 0.40 0.35
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OFFICE MEMORANDUM

gy MICHIGAN
&g DEPARTMENT OF STATE HIGHWAYS October 22, 1973

To: K. A, Allemeier
Acting Engineer of Testing & Research 5

From. L. T. Qehler

Subject: Fall Skid Tests on Napoleon Sandstone Project (Mb 4606 1-04845A)
Research Project 54 G-74, 73 SR-19A

In accord with P. J. Serafin's request dated July 24, 1973, follow-up skid tests
have been conducted on subject project. A second series of tests were made

October 17 and 19, 1973 and data are shown on the attached resume. On the {_

5000-ft experimental Napoleon Sandstone Blend portion of this project, October - ‘

L

|

skid tests yielded friction levels ranging from 0.22 to 0.41 and averaging 0.31,
26 percent lower than determined in August of this year. The remaining 9.68
miles of subject project was constructed with a conventional bituminous aggregate
4.11 wearing course. October skid tests on this surface revealed friction levels
ranging from 0.17 to 0.31 and averaging 0.23, 23 percent lower than tests con~
ducted during August.

TESTING AND RESEARCH DIVISION

“Lory T Cubdy
Engineer of Research

LTO:PMS :cge
Attachment

cc: D, E, Ome L
P. J. Serafin L
A. P, Chritz
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SKID TEST DATA RESUME

,_.,

Napoleon Sandstone Blends August 23, 1973 October 17, 1973
~ Mix Blend Coefficient of Wsf

‘No. No. Station to Station  Direction Low High Avg Low High Avg
1 I 490188 to 496+50 NB 0.34 0.38 0.36 0.28 0.34 0.30
: 2 Il 486+50 to 490+88 NB 0.35 0.42 0.38 0.30 0.31 0.30
1 2 t 492426 to 496+50 SB 0.50 0.55 0.53 0.37 0.41 0.38
l 3 il 484+20 to 492+26 5B 0.41 0.45 0.43 0.28 0.33 0.31
5 | 48 1+10 to 486+50 NB 0.30 0.32 0.31 0.26 0,31 0.29
] 476+50 to 481+10 NB 0.34 0.392 0.37 0.26 0.28 0.27
| 474+30 to 484+20 SB 0.40 0.42 0.41 0.22 0.26 0.25
I'll 466150 to 476+50 NB 0.40 0.42 0.41 0.31 0.35 0.32
7 HH 466150 to 474430 SB 0.37 0.40 0.39 0.25 0.29 0.27
5 9 v 456+50 for466+50 NB 0.45 0.47 0.46 0.31 0.35 0.33
‘9 v 456+40 to 466+50 SB 0.46 0.52 0.49  0.32 0.36  0.34
0 v 446+50 1o 456450 NB 0.45 0.51 0.47  0.32 0.37 0.34
vV 446+50 to 456+40 SB 0.48 0.51 0.49 0.29 0.34 0.32

. Bituminous Aggregate August 23, 1973 October 19, 1973
| Coefficient of Wsf B
' Location Direction Low  High Avg. Low High  Avg.
£ North of Hawkins Road NB 0.26 0.34 0.30 0.2 0.28 0.27
B South of Hill Road NB 0.29 0.31 0.30 0.22 0,27 0.24
North of Round Lake Road NB 0.21 0.26 0,24  0.17 0.19 0.18
f North of Rollin Road SB 0.33 0.42 0.36 0.21 0.22 0.21
South of Rollin Road SB 0.20 0.25 0.22 0.20 0.21 0.20
North of Slee Road sB 0.26 0.40 0.35  0.28 0.31 0.30

~133-




OFFICE MEMORANDUM
MICHIGAN
DEPARTMENT OF STATE HIGHWAYS September 5, 1973

To. K. A. Allemeier
Acting Engineer of Testing and Research ii*_'-:;f

From: 1. T. Ochler

Subject:  Skid Tests on US 2 Between Ironwood and Bessemer, Control
Section 27021. Research Project 54 G-74, 73 SR-20.

In accord with a July 26, 1973 request from L. J. Doyle, skid tests have
been conducted at five curve Iocations on US 2 in Gogebic County. Fric-
tion levels determined from 60 skid tests on August 29, 1973 ranged from
0.49 to 0.72 and averaged 0.60. All five curve areas tested had excellent
coefficlents of wet sliding friction as may be seen below.

Milepost Description Direction 40 mph Coefficient of Wsf

of Curve Area and Lane Low High Avg I
Curve No. 1 . EBOL 0.52 0.53 0.53
(2.95 ~ 3.45) EBIL 0.61 0.63 0.62
WBOL 0.59 0.62 0.60
WBIL 0.69 0.72 0,70
Curve No. 2 . EBOL 0.49 0.53 0.52
(4. 00 - 4.08) EBIL 0.60 0.65 0.63
WBOL 0.54 0.64 0.60
WBIL 0.68 0.70 0.69
Curve No. 3 EBOL 0.53 0.57 0.55
(4.44 - 4.59) EBIL 0.65 0.68 0.66
WBOL 0.55 0.58 0.57
WBIL 0.56 0.69 0.63
Curve No. 4 EBOL 0.49  0.56  0.52 :
(5.02 ~ 5.30) EBIL 0.59 0.67 0.64
WBOL 0.54 0.56 0,55 i
WBIL 0.64 0.67 0.66
Curve No, 5 EBOL 0.50 0.53 0.52 S
(5.36 - 5.64) EBIL 0.53 0.62 0.58
WBOL 0.56 0.58 0.57
WBIL 0.59 0.63 0.62

TESTING AND RESEARCH DIVISION

K J ﬁa”ﬁf'l?

e

Engineer of Research
LTO:PMS:bf ~134-

cc: M. N. Clyde
L. J. Doyle
E. L. Martin



OFFICE MEMORANDUM
Ay MICHIGAN

‘@n DEPARTMENT OF STATE HIGHWAYS September 5, 1973

LLLL

To: K. A, Allemeier
Acting Engineer of Testing & Research

From: L. T. Oehler

Subjects  Skid Tests on Project Mib 18022-05548A
Research Projects 73 C~15 and 54 G~74, 73 SR-21

In accord with a August 14, 1973 request from C. D. Church, skid tests have been
conducted on US-10 between the west city limits of Clare and M=115. In this area,
a vibratory roller was used in the construction of the 6.09 miles of bituminous aggre~
gate surfacing. Friction levels determined August 24, 1973 ranged from 0.24 to 0.44
and averaged 0.36. Below, coefficients have been separal'ed into four test areas

for review.

Test Area Surface Direction Coefficients of Wet
Compaction | Sliding Friction (40 mph)
7 Method* Low High Avg. 7
West of Clare (2) EB 0.40  0.44  0.42
(1 : WB 0.38 0.43 0.40
East of Bradley Road (2) EB 0.36 0.40 0,39
(1) WB 0.39 0.41 0.40
Station 208+50 to 21 H50 (3) EB 0.24 0.28 0.2/
(Growth Curve Area) (3) WB 0.28 0.32 0.30
West of Farwell 2) EB 0.32 0.35 0.34
(2) WB 0.36 0.38 0.37 |

* (]) Static roller only
(2) 1 pass static, 1pass vibratory, 2 passes static
(3) Growth Curve area for vibratory roller.

TESTING AND RESEARCH DIVISION

7T Ol

Sa_

Engineer of Research
LTO:PMS:cgc

cc: C. D. Church
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OFFICE MEMORANDUM

ge:  MICHIGAN

‘ _
g@é DEPARTMENT OF STATE HIGHWAYS November 13, 1973
To K. A, Allemeier
Acting Engineer of Testing & Research
From, L. T. Oehler

Subject:  Skid Tests Results on Vibratory Roller Sections
Research Projects 73 C=15 and 54 G-74, 73 SR-21A

Additional skid tests have been conducted on the vibratory roller sections located on
US-10 between Clare and M-115 (Project Mib 18022-05548A).  Wsf values determined
October 26, 1973 ranged from 0.20 to 0.33 and averaged 0.26. These indicate an
average friction level decline ranging from 20 to 30 percent since the August 24, 1973
tesis. ‘

Initial skid tests were conducted on M=18, between Gladwin and Beaverton. This
ared is a portion of Project Mb 26011-04773A and was also a site for experimenta-
tion with the vibratory roller. Coefficients determined September 21, 1973 ranged
from 0.40 to 0.56 and averaged 0,50,

Attached is a breakdown of test data for your review.
TESTING AND RESEARCH DIVISION

2, T Ol

Engineer of Research

LTO:PMS:cgc
Attachment

cc: C. D. Church
C. A, Zapata
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Skid Test Data

Project Mtb 18022-05548A

Surface . Coefficient of 40 mph WSF
Compaction _ 8-24-73 10-26-73
Test Area Method* Direction Low High Avg Low High Avg
West of Clare (2) EB 0.40 0.44 0.42 0.29 0.32 0.30
(1 WB 0.38 0.43 0.40 0.30 0.32 0.31
E. of Bradiey Rd. (2) EB 0.36 0.40 0.39 0.26 0,30 0.28
(1) "WB 0.39 0.41 0.40 0.31 0.33 0.32
Station 208+50 to (3) EB 0.24 0.28 0.27 0.20 0.22 0.27
211+50 (3) WB 0.28 0.32. 0,30 0.21 0,22 0,22
(Growth Curve Area)
E. from old Pav't (2) EB Not tested 0.20 0.24 0.22
in Farwell _ (2) -WB Not tested 0.21 0.22 0.22
W. of Farwell (2) EB 0.32 0.35 0.34 0.26 0.30 0.27
(2) WB - 0.36 0.38 0.37 0.26 0.27 0.26

(*) 1. Static Roller Only.

2, 1 Pass Static, 1Pass Vibratory, 2 Passes Static,
3. Growth Curve Area for Vibratory Roller.
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Skid Test Data
Project Mb 26011-04773A

(Part)
Surface Coefficient of 40 mph WSF
Compaction 9-21-73
Test Area Method* Direction Low High Avg.
M-18, Immediately C NB 0.54 0.56 0.55
South of Woods Road C SB 0.51 0.53 0.52
M-18, 0.5 mile South \Y NB : 0.50 0.53 0.52
- of Woods Road (Sta. 239 C SB 0.50 0.52 0.51
to 249) ' '
M=-18, North of Burgess C NB 0.53 0.54 0.54
Road (Sta. 203 to 213) \Y SB 0.51 0.51 0.51
M-18, North from North c NB 0.42 0.43 0.42
Limits of Gladwin _ C SB 0.40 0.45 0.43
*) C Conventional Roller

V = Vibratory Roller

~138~



. OFFICE MEMORANDUM

. {8y MICHIGAN
}@ DEPARTMENT OF STATE HIGHWAYS September 17, 1973

To: K. A. Allemeier :
Acting Engineer of Testing and Research

From: - L. T, Ochler

Subject:  Skid Tests on M=59 at the Curve Between Dequindre Road and Ryan Road,
Macomb County. Research Project 54 G-74, 73 SR-22,

Skid tests have been conducted at subject location, in accord with a September 4,

1973 request from M. N. Clyde. Wsf values determined September 10, 1973 ranged

from 0.20 to 0.42 and averaged 0.28 in the curve area. As may be seen below, a

noticedble difference in friction level exists between inside lanes (averaging 0.34)

and outside lanes (averaging 0.22). East of the curve, coefficients ranged from

032 to 0,54 and averaged 0.39. Below data from both areas tested are broken |

down for your review.

40 mph Coefficient of WSF ;

Lane Low High Average
Tested

In Curve Area

EBOL 0.21 0.25 0.23
EBIL 0.28 0.35 0.32
WBOL 0,20 0.22 0.21
WBIL 0.30 0.42 0.35
East of Curve Area
EBOL 0.36 0.37 0.37
o EBIL 0.33 0.34 0.33
E WBOL 0.32 0.33 0.33
"WBIL 0.48 0.54 0.52

TESTING AND RESEARCH DIVISION

Engineer of Research

LTO:PMS:cge

» ce: M. N, Clyde
P. J. Riley
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OFFICE MEMORANDUM

e MICHIGAN
DEPARTMENT OF STATE HIGHWAYS October 19, 1973

To: K. A. Allemeier
Acting Engineer of Testing and Research

From: L. T. Oehler

Subject: Skid Test Data for "Railroad-Highway Grade Crossing Safety' study.
Research Project 54 G-74 and 73 TI-174, 73 SR-23.

In accord with a letter from N. C. Jones dated September 14, 1973, 40 mph
wet and dry skid tests have been conducted at two railroad grade crossings
in Livingston County, using the ASTM E 249 test tire. Skid tests were con-
ducted at both crossings October 16, 1973 in a 600~ft area preceding the
crossings (with respect to traffic direction). The surface is a recently
constructed bituminous aggregate mat, gray in color and free of any major
deteriorations. Although requested, coefficients were not determined on
adjacent shoulder areas because the surface consisted of gravel. Friction
levels from the October 16 tests are listed below.

GO1 of 47041 - Crossing of the GTW RR with M 36 in the Village of Gregory.

. ) Type of Cocfficient of Sliding Friction
Direction Test Low High Ave
NB Dry 0.66 0.70 0.67

SB Dry 0.67 0.71 0.69
NB Wet 0.41 0,44 0.42

5B Wet 0.42 0.45 0.44

GO2 of 47041 - Crossing of the GTW RR with M 36, 4.6 miles west of Pinckney.

Type of Coefficient of Sliding Friction

Direction Test Low High Avg
EB Dry 0.68 0.71 0.70
WB Dry 0.62 0.66 0.64
EB Wet 0.41 0.45 0.44
WB Wet 0.41 0.45 0,43

TESTING AND RESEARCH DIVISION

A e, T O Ay

Engineer of Research

LTO:PMS:bf

-140~-
cc: N. C. Jones 40
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_g DEPARTMENT OF STATE HIGHWAYS

OFFICE MEMORANDUM

Ay MICHIGAN
October 5, 1973

To K. A, Allemeier
Acting Testing and Research Engineer

From: L, T, Oehler

Subject:  Skid Tests on Project 7206 1-00995A
Research Project 54 G-74, 73 SR-24

In accord with a September 30, 1973 verbal request from L. J. Doyle and Max
N. Clyde, skid tests have been conducted on I-75, west from the Ogemaw-
Roscommon County Line. Attention was called to this roadway surface as being
potentially siippery by personnel from District 4. Wsf values ranging from 0,52
to 0.69 and averaging 0.40 were determined on September 25, 1973. A total
of 60 skid tests were conducted throughout the 8.02 mile length of the project.
These coefficients do not indicate a slippery condition.

TESTING AND RESEARCH DIVISION

r A oW I NP,

Engineer of Research
Research Laboratory Section

LTO:nag
cc: Max N, Clyde

F. Eggan
T. Gilroy
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HEGHWAY COMMISSION STATE OF MICHIGAN

E. V. ERICKSON
CHAIRMAMN

CHARLES H, HEWITT
VICE CHAIRMAN

PETER B. FLETCHER
CARL V. PELLONPAA

WILLIAM G. MILLIKEN, GOVERNOR
DEPARTMENT OF STATE HIGHWAYS AND TRANSPORTATION

STATE HIGHWAYS BUILDING — PDST OFFICE DRAWER KX - LANSING, MICHIGAN 48804

JOHN P. WOODFORD, DIRECTOR

November 12, 1973

Mr. Fredrick A. Mammel, P, E.
Superintendent of Public Works
City of Ann Arbor

100 North Fifth Avenue

Ann Arbor, Michigan 48108

Dear Mr. Mamme!:
Pavement Skid Resistance Measurements
on State Road, City of Ann Arbor
Research Project 54 G-74, 73 SR-25

In response to your October, 1973 request, skid test personnel met with Mr. Haley
of your staff on November 8, 1973 and conducted pavement skid resistance measure=-
ments at the subject location. Five 40 mph wet sliding friction measurements on

this bituminous surface range from 0,36 to 0.38 and average 0.37. Although these
values might be considered marginal, pavement friction levels of this magnitude

are frequently encountered on heavily travelled thoroughfares and should be adequate
for conditions (35 mph maximum speed, etc.) prevailing at this site. If there are
many instances of near panic stops, a higher friction level may be needed.

Exact charges for these testing services will be determined by our Financial Admin~
istration Division and your Purchase Order (No. 1=1707) has been submitted to them
for processing. This cost will be near the minimal value of $50.00 quoted earlier
since test personnel were routinely operating in the Ann Arbor vicinity.

Very truly yours,

TESTING AND RESEARCH DIVISION

AL oo
K. A. Allemeier, P. E.
Acting Engineer of Testing & Research
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| OFFICE MEMORANDUM | |

f@’”‘ MICHIGAN
: DEPARTMENT OF STATE HIGHWAYS November 27, 173
To: K. A. Allemeier

Acting Engineer of Testing and Research

From: L. T. Oehler

Subject: Skid Test Results on GO1 of 59052 and G02 of 61073.
Research Project 54 G-74, 73 SR-26.

In accord with @ memo from N, C. Jones dated October 15, 1973, 40 mph wet and
dry skid tests have been conducted at two railroad crossings using the ASTM E 249
Test Tire. Tests were confined to the bituminous areas approaching the crossings.

A gravel shoulder exists at both locations, consequently shoulder tests were not con~
ducted. Listed below is a summary of our survey at the crossings.

GO1 of 59052 - Crossing of the Chesapeake and Ohio Railroad with Highway M-66
in the Village of Six lakes, Montcalm County.

A moderate amount of cracking prevails at this location, with a slightly higher crack
frequency in the northbound lane.
Coefficient of Sliding Friction

Direction Type of Low High Average
Test
NB Dry 0.71 0.73 0.72
SB Dry 0.71 0.73 0.72
NB Wet 0.41 0.45 0.43
SB Wet 0.35 0.39 0.38

GO02 of 61073 = Crossing of the Chesapeake and Ohio Railroad with Fruitvale Road,
Montague Township, Muskegon County.

The eastbound lane has bituminous patches, slightly darker in color, extending in from

the outside pavement edge. A 300-ft patch, lighter in color, extends in approximately
4-ft from the westbound pavement edge. Transition from patched to non-patched road-
way surface is smooth.

EB Dry 0.71 0.75 0.73
WB Dry 0.71 0.72 0.71
EB Wet 0.49 0.55 0.52
WB Wet 0.48 0.53 0.50

TESTING AND RESEARCH DIVISION

LTO:PMS:cge , ’
cc: N. C. Jones -143- ~L. ey 7 Cadhes
Engineer of Research




OFFICE MEMORANDUM
MICHIGAN

DEPARTMENT OF STATE HIGHWAYS November 12, 1973 H

To Bob Felter
Pavement Performance Group

From: Paul Schafer _ =

Subject: Skid Tests on WB I 94 in Washtenaw and Jackson Counties.
Research Project 54 G-74, 73 SR-27.

In accord with a October 25, 1973 request from M. Rothstein, skid tests
have been conducted on westbound I 94 between Race Road and Fletcher Road.
Wst values were determined November 8, 1973. The Washtenaw County
portion of this request, WB I 94 from Fletcher Rd west to the Washtenaw—
dackson County Line, yielded friction levels ranging from 0.42 to 0.61 and
averaging 0.52. In Jackson County wsf values ranging from 0. 31 to 0.50

and averaging 0.41 were determined. Below is a breakdown of skid test
data for your review.

November 8, 1973

Cont.rol WB 194 Test Location Lane Coefficient of Wsf
Section

Low  High Avg
81104 West from Fletcher RA WBOL  0.42 0.46 0.45
WBIL 0.57 0.61 0.568

38103 West from County Line WBOL 0.31 0.38 0.34
WBIL 0.47 0.50 0.48

When you report PSI determinations for subject area include the above skid
test information.

TESTING AND,RESEARCH DIVISION
/Eu/ %L/‘
P, M. dchafer 7/

Pavement Performance Group

PMS:bf
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- OFFICE MEMORANDUM

MICHIGAN
DEPARTMENT OF STATE HIGHWAYS November 2, 1973
Tos K. A. Allemeier

Acting Engineer of Testing & Research

From, L. T. Qehler

Subject:  Skid Test Results on Bituminous Surface Using White Pine Slag
Research Projects 54 G~74 and 72 NM-316., 73 SR~28

As per your verbal instructions, skid tests have been conducted on Halfway Road,
running south and east from a point approximately 7 miles west of Ontonagon. A
bituminous surface containing White Pine Slag was placed on this road in late
September. Skid tests were conducted October 2, 1973 and relatively uniform
coefficients were determined throughout the entire 2 mile length of this surface.
Friction levels from 18 skid tests ranged from 0.47 to 0.58 and averaged 0.53,

TESTING AND RESEARCH DIVISION

_f" }'6:1‘ 1T. OJ.,/'L; {’c_,-

Engineer of Research
LTO:PMS:cge
cc: D, F. Malott

D. E. Orne
P. J. Serafin
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OFFICE MEMORANDUM

@y MICHIGAN =
@*ﬁ DEPARTMENT OF STATE HIGHWAYS December 6, 1973

To: Max N. Clyde
Engineer of Traffic and Safety

From: K. A. Allemeicr

Subject, M 59 Skid Test Results
Research Project 54 G-74, 73 SR-29.

In accord with a letter from L. J. Doyle, Assistant Engineer of Traffic
and Safety, dated November 13, 1973, skid tests have been conducted on
M 59 between Auburn Rd and Mound Rd in Qakland and Macomb Counties.

Project 63043-013 - M 59 from Auburn Rd E'ly to the Oakland-Macomb
County Line.

Initial skid tests were conducted September 18, 1972, Average wsf values

indicated good skid resistance with values of 0.55 or higher in all lanes.

On November 21, 1973, a series of 80 tests were taken. Wsf values ranged L
from 0.26 to 0.50 and averaged 0.33. At this time, only the inside lanes i
between Auburn and Rochester Rd had average friction levels of 0.40 or B
higher. = !

Project 50023 (00665A) - M 59 from the Oakland-Macomb County Line E'ly
to Mound Rd.

Initial skid tests were conducted September 18, 1972. Good skid resistance
was indicated, as wsf values of 0.56 or greater were determined on all four
lanes. Additional skid tests were made in the curve area east of Dequindre
Rd and the area west of Ryan Rd on September 10, 1973. Average wsf values
of 0.25 and 0. 28 were determined in the outside lanes, while the inside lanes
yielded average friction levels of 0.33 and 0.41. Data from this fest series _
were reported to you September 21, 1973 as Special Request No. 22, In the i
most recent test series, November 21, 1973, 45 tests were conducted. Wsf
values ranging from 0.23 fo 0.52 and averaging 0.37 were encountered.
EBOL and WBOL in the Dequindre Rd to Ryan Rd arca had average friction
levels of 0.27 and 0.26, respectively.

A history of the aformentioned skid test results is attached for your review.

TESTING AND RESEARCH DIVISION

A /i-éZi"-z € o

Acting Engineer of Testing and Research

LTO:PMS:hi
-146-
cc: P. J. Riley
L. J. Doyle
L. T. Oehler



Test
Date

9-18-72

11-21-73

11-21-73

11-21-73

1972 Construction
63043-034 (00861A)

Test Location

Auburn Rd E’ly to Oakland
Macomb County Line

Auburn Rd to Rochester
Rd

Rochester Rd to John R

John R to Qakland-
Macomb County Line
{(Dequindre Rd)

Lane

EBOL
EBIL
WBOL
WBIL

EBOL
EBIL
WBOL
WBIL

EBOL
EBIL
WBOL
WBIL

EBOL
EBIL
WBOL
WBIL

! Haul trucks were entering highway at this point

Test
Date

9-18-72

9-10-73

11-21-73

11-21-73

1972 Construction
50023-00665A

Test Location Lane
Oakland-Macomb County EBOL
Line (Dequindre Rd) E'ly EBIL
to Mound Rd WBOL

WBIL
Curve area between De- EBOL
quindre and Ryan Rds EBIL
thence E'ly to Ryan Rd WEBOL
WBIL
Oakland-Macomb County EBOL
Line (Dequindre Rd) EBIL
to Ryan Rd WBOL
WEBIL
Ryan Rd to Mound Rd EBOL
EBIL
WBOL
-147- wRIL

Coefficient of Wsf

Low

0.45
0.37!
0.52
0.54

0.33
0.39
0.26
0.39

0.29
0.27
0.27
0.34

0.28
0,32
0.26
0.31

High

0.60
0.61
0.61
0.62

0.43
0.40
0. 32
0.50

0.39
0.34
0.35
0.42

0.34
0.42
0. 38
0.48

Avg.

0.55
0.585
0,57
0.58

0.37
0.40
0.28
0.45

0.33
0.30
0.30
0.39

0.31
0,37
0.30
0. 38

Coefficient of Wsf

Low

0.47
0.48
0.55
0.44

0.21
0.28
0.20
0.30

0.24
0.34
0.23
0.31

0.36
0.43
0,34
0.39
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0.41
0.28
0.47

0.44
0.52
0.39
0.47

Avg.

0.57
0.56
0.62
0.60

0.28
0.33
0.25
0.41

0.27
0. 37
0.26
0.41

0.39
0,48
0.37
0.43




OFFICE MEMORANDUM
},&& MICHIGAN
75} DEPARTMENT OF STATE HIGHWAYS Novermber 28, 1973

To C. D. Church
Assistant to Engineer of Testing & Research

From; L. T. Ochler

Subject:  Skid Test Results for Project No. FI 25031, Job No. 04212A etc.
Research Project 54 G-74, 73 SR-30

In response to your November 7, 1973 request, skid tests were performed on the sub~
ject 175 bituminous resurfacing project at the locations supplied by M. J. Tiedt.
Data from these November 27, 1973 tests tabulated, by test lane and compaction
method, are summarized befow for your review.

Vibratory Roller Static Roller
No. of  Coefficient of wsf No. of Coefficient of wsf
Test Lane Tests Low High  Avg. Tests Low High Avg.
SBOL ? 0.59 0.69  0.64 0 == ———
SBCL ? 0.64 0.72 0.67 0 - e e
SBIL 3 0.61 0.65 0.63 é 0.70 0.73 0.71 - |
Combined SB ' o
Lanes (Slag agg.) 21 0.59 0.72 0.65 6 0.70 0,73 0.71
NBOL 0 - —— e ? 0.60 0.72 0.65
NBCL ? 0.66 0.72  0.69 0 — = —-—
NBIL 6 0.74 0.76 0.75 3 0.70 0,73 0.71
Combined NB
Lanes (Nat. agg.) 15 0.66 0.76 0.71 12 0.60 0.73 0.66
All Lanes 36 0.59 0.76 0,68 18 0.60 0.73 0.68
TESTING AND RESEARCH DIVISION
._,f f’(::q _1_/ o “:‘ I,(’ o
Engineer of Research
LTO:PTL:xcge

cc: M. J. Tiedt

-148-



. OFFICE MEMORANDUM
#Ra;  MICHIGAN | Lo
5] DEPARTMENT OF STATE HIGHWAYS November 26, 1973

To: K. A. Allemeter
& Acting Engineer of Testing & Research
From: L. T. Oehler

8
Subject:  Skid Test Results on Entrance Loop to Eastbound 1-75 from M-150
- (Rochester Road) and on 1=75 in the "S" Curve near Goddard Road.
. ' Research Project 54 G-74, 73 SR-31.
o
(1 o hn accord with a request from L, J. Doyle dated November 14, 1973, skid tests were
L conducted November 15, 1973 at the two subject locations.
“’ Results of tests on the entrance loop from M=150 (Rochesfer Road), to eastbound =75 |
indicated friction levels ranging from 0,32 to 0.38 and averaging 0.35. Two tests :
. conducted on the southbound 1-75 structure over M=150 yielded wsf values of 0.33
= and 0.36.,
Vil .
- Tests made on =75 in the "S" Curve near Goddard Road had skid test wsf values
f ranging from 0.28 to 0.46 and averaging 0.36. Skid tests were conducted in this |
i area, at 500-ft intervals, and are listed below for your review. ‘
40 mph Coefficient of Wet Sliding Friction ‘
e Station SBOL SBCL SBIL NBIL NBCL NBOL
. 685 0.30 0.38 0.39 0.44 0.37 0.33
wl 690 0.33 0.37 0.37 0.45 0.40 0.33
695 0.32 0.38 0.36 0.46 0.36 0.34
. 700 0.34  0.38 - 0.38 0,42 0.36 0.31
i 705 0.34 -0.39 0.36 0.40 0.36 0.32
o 710 0.32 = 0.39 0.39 0.45 0.39 0.33
715 0.30 0.37 0.3% 0.42 0.36 - 0.30
L 720 0.31 0.38 0.41 0.41 0.38 0.32
725 0.31 0.41 0.38 0.35 0.42 0.31
(2 730 0.34 0.42 0.39 0.34 0.35 0.28
o 735 0.30 0.34 0,40 0.34 0.38 0.29

Low 0.30 0,34 0.36 0.34 0.35 0.28

High 0.34 0.42 0.41 0.46 0.42 0.34

Average 0.32 0.38 0.38 0.41 0.38 0.31

TESTING AND RESEARCH DIVISION |
LTO:AViS :ege o
cc: M. N, Clyde Moy Ll :
L. J. Doyle Engineer of Research

P. J. Riley —149-



OFFICE MEMORANDUM |
Sy MICHIGAN
‘(;Tjé DEPARTMENT OF STATE HIGHWAYS December 18, 1973

RNy

gt

Yo: K. A. Allemeier
Acting Engineer of Testing and Research

From: I.. T. Oehler

Subject: Skid Test Resulis in Control Sections 78051 and 23012.
Research Project 54 G-74, 73 SR-32.

In accord with a December 5, 1973 request from M. N. Clyde, skid tests have
been completed at locations specified in the cities of Sturgis and Charlotte.

Eighty-two skid tests were conducted on M 66 between mileposts 1.49 and 2.65

in Control Section 78051. The outside lanes are portland cement concrete and the
inside lanes are bituminous in this area. TFriction levels ranged from 0.36 to 0.43
and averaged 0.39 in the outside lanes. Inside lane coefficients ranged from 0.48
to 0.58 and averaged 0.53.

Skid tests were also conducted on US 27BR~M 78 in the curve area at Pleasant St
in the city of Charlotte. Coefficients ranging from 0.47 to 0.52 and averaging 0.49
were determined.

Individual coefficients for the aformentioned fest areas are shown in the attached i
table for your review.

TESTING AND RESEARCH DIVISION

Engineer of Research
Research Laboratory Section

LTO:PMS:bf ‘ ES I

cc: M. N. Clyde
J. P. Neve Jr.
FE. H. Miller
R. E. Maki




o M 66 from Fawn River Rd to US 12 (West Chicago Rd)
| December 4, 1973 Skid Test Results
' Control Section 78051

N Location of Tests '~ NBOL NBIL SBOL SBIL
' Milepost 1.49 to 1,98 ‘ 0.43 0.52 0.43 0.55
L (tests conducted @ 500-ft intervals)  0.39  0.58  0.40 0.56
b 0.42 . 0.58  0.42 0.54
, 0.40  0.57  0.40 0.54
i 0.40  0.52  0.38 0.48
s 0.43  0.53  0.40 0.50
£ Stopping Area @ Elm St 0.36  0.56 —— -
] 0.41  0.54 - -
Stopping Area @ Magnolia St 0.38 0.51 - -
M 0.38  0.48 -~ -
Stopping Area @ Forest St 0.39 0.51 —_— -
0.41 0.49 - - ‘
B
Between Forest and Norwood Sts 0.40 - - -- i
|
Stopping Area @ Norwood St 0.38 0.54 -— -
0,40 0.55 - -
Stopping Area @ Wenzell St 0.41 0.51 - -
X 0.42  0.51 - --
7 Stopping Area @ Enterprise St 0.38 0.53 - -
i 0.37 0.54 - --
o Stopping Area @ Congress St 0.39 0.49 - -
0.38 0.51 —- -
South of US 12 (new pad not tested) 0,37 0.52  —- --
0.38 0.52 - -=
.
v Between US 12 and Ohio St - -- 0,43  0.53
) - - 0.43  0.56
9 -- - - 0.53
= - - -~ 0.55
Stopping Area @ Ohio St - — 0.28 0.57
4 - - 0.38 0.53
& - - 0.36 --
(7 Between Ohio and Magnolia Sts —-—— - 0.38 0.54
- - - 0.37  0.52
-— - 0.41 0.55
- - 0.39 0.57
L Between Magnolia and South Sts - -- 0.38 0.53
: Stopping Area @ South St — - 0.41 0,51
v -- -- 0.37 0.52



US 27 BR - M 78 (Lawrence Ave - Lansing Rd) @ Pleasant St in Charlotte
December 4, 1973 Skid Test Results
Control Section 23012

Location of Tests NBOL NBIL SBOI, SBIL
Curve Area @ Pleasant St 0.49 0.49 0.48 0.51
0.47 0.47 0.51 0.50

0.51 0.47 0.49 0,52




SECTION VII

SPECIAL ATTENTION LOCATIONS
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Special Attention Locations

Commencing with the 1973 test program all locations with friction
levels averaging 0.35 or lower will be reported as soon as such friction
levels are determined. This will be accomplished through our previously
established "high-accident" or "special request' programs, which have al-
ways been reported without delay, or througharecently established "special
attention" reportingprocedure. Reported within this section are the ”speclal
attentmn” locations and their respective Wsf values. :
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OFHCE MEMORANDUM

\‘Eﬁ}i MICHIGAN
{5y DEPARTMENT OF STATE HIGHWAYS June 27, 1973

=t

To: Max N. Clyde
Engineer of Testing and Research

From: TI.. T. Oechler

Subject: Skid Tests on M-28 in Ontonagon County.
Research Project 54 G-T4, 73 SA-1

Routine skid tests were conducted June 20, 1973 on M-28 from 926 ft east of
US 45, in Bruce Crossing, cast and south to approximately one mile west of
Trout Creek (Project F 66023-00955A). Coefficients ranging from 0,29 to
0.56 and averaging 0.42 were determined. A shoulder sealing operation
appears to be the reason for Iow friction values encountered. The seal was
being tracked onto the main roadway by construction traffic. At the time
skid tests were conducted, the sealing operation was between Bruce Crossing
and Trout Creek on the westbound side. Westbound friction levels in this
area ranged from 0.29 to 0.33 and averaged 0.32. West of Trout Creek,
where the shoulders had been sealed, coefficients ranged from 0.39 to 0.56
and averaged 0.48. Additional skid tests will be conducted on this project
later this year.

TESTING AND RESEARCH DIVISION

r A oYW Y

Engineer of Research
Research Laboratory Section

LTO:FC:bf

ce: L. J. Doyle
A. J. Marusich
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OFFICE MEMORANDUM

MICHIGAN
DEPARTMENT OF STATE HIGHWAYS

October 25, 1973

To: K. A, Allemeier
(i Acting Engineer of Testing & Research

From: L. T. Oehler

b Subject, Additional Skid Tests on M=28 in Ontonagon Couni‘y.
Research Project 54 G-74, 73 SA-1A

s,

Routine skid tests were conducted in June on M~28 from 926 ft east of US-45,

in Bruce Crossing, east and south to approximately one mile west of Trout Creek
(Project F 66023-00955A). Resulting coefficients, which ranged from 0.29 to

. 0.56 and averaged 0.42, were reported in my memo dated June 27, 1973,

i Follow=up skid tests on this project were completed August 29, 1973. No
friction levels below 0,40 were determined at this time. The August coefficients
- ranged from 0.45 to 0.68 and averaged 0.59.

[t

"TESTING AND RESEARCH DIVISION

A W, o (e,

Engineer of Research
LTO:PMS:cge

cc: L. J, Doyle
A. J. Marusich
D. E. Orne
P. J. Serafin




OFFICE MEMORANDUM
MICHIGAN
DEPARTMENT OF STATE HIGHWAYS September 5, 1973

To: K. A, Allemeier
Acting Engineer of Testing and Research

Froml Lo To Oehler

Subject: Skid Tests on M 36 Between Mason and M 52.
Research Project 54 G-74, 73 SA-2.

Routine skid tests were conducted September 4, 1973 on a bituminous aggre-
gate project which was constructed during 1973, This 7.091 mile project
(Mb 33021-04774A) is located on M 36 commencing in Mason at a point 150
feet NW of Curtis St and continuing intermittently in a SE'ly direction to 0.5
mile W of M 52, Coefficients ranging from 0,18 to 0.53 and averaging 0. 36
were encountered, Fifty-seven percent of the 42 skid tests yielded wsf
values below 0.40; 29 percent were lower than 0.30 and 14 percent were
0.20 or lower. Results of these September 4 skid tests are broken down
into the various test location areas and are presented on the attachment,

TESTING AND RESEARCH DIVISION

A//.// / o Lo -
e

Engineer of Research

attachment

LTO:PMS:bf

cc: M. N. Clyde
R. C. Mastin
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September 4, 1973 skid tests results of Project Mb 33021-04774A

40 mph Coetficient of Wsf

" . . ,
Tes Location Direction Tow High Ave

East of Mason EB .29 0.38 0.33
WB 0.18 0.20 0.19

At Tves Rd EB 0.23 0.41 0,34
WB 0.34 0.37 0.36

Curve Area W of Every Rd EB 0.27 0,32 0.29
WB 0.36 0,47 0,41

East of Diamond Rd EB 0.49 0.53 0.51
WB 0.39 0.41 0.40

East of Meridian Rd EB 0.26 0,34 0.29
WB 0,19 0.20 0.20

At Jessop Rd EB 0.38 0.42 0.40
(East of Dansville) WB 0,42 0.45 0.44
West of Meech Rd EB 0.43 0.48 0,46
WIB 0.35 0,44 0.40
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OFFICE MEMORANDUM

MICHIGAN
DEPARTMENT OF STATE HIGHWAYS December 7, 1973

Rty
¥ 1;?

. Tos Ke A. Allemeier
Acting Engineer of Testing & Research

From. L. T. Oehler

Subject:  Skid Tests on M-36 Between Mason and M-52 (Project Mb 33021~
04774A), Research Project 54 G-74, 73 SA-2A

Initial testing was accomplished on subject project September 4, 1973 and data
sent to you September 5th. At this time, friction levels ranged from 0. 18 o 0.53
and averaged 0.36. Twenty-nine percent of coefficients encountered were below
0.30 and 43 percent were 0.40 or higher,

On November 30, 1973, at the request of P. J. Serafin, the project was tested
again. Fifty skid tests were then conducted and friction levels ranged from 0.24
to 0.50 and averaged 0.37. Ten percent of the wsf values were lower than 0.30
and 32 percent were 0.40 or higher. No significant increase or decrease in skid
resistdnce has occurred since the initial tests were conducted three months ago.
Variability in the pavement surface can be visually detected with some areas
showing a sheen, Subject roadway has been posted with "Slippery When Wet"
signs.

TESTING AND RESEARCH DIVISION

u{‘._ .r_’ i?,-._ .-—}‘ ¢ f.4 ‘.
Engineer of Research

LTO:PMS:cge

cc: P. J. Serafin
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. OFFICE MEMORANDUM
KR MICHIGAN
DEPARTMENT OF STATE HIGHWAYS September 14, 1973

To: K, A. Allemeier

e

2 Acting Engineer of Testing and Research

i
[

1%
L2

From. L. T. Oehler

Subject:  Recent Skid Tests on M-27 in Cheboygan
Research Project 54 G-74, 73 SA-3

During a routine followup at the 10 year service level, Project 16032, C4 was
skid tested. Wsf values ranging from 0,27 to 0.30 and averaging 0,28 were
encountered September 5, 1973 on M-27 between Seymour Street and the US-
23 junction in Cheboygan.

TESTING AND RESEARCH DIVISION

A & o
EI:lginee‘tr of Research

LTO:PMS:cgc

cc: M. N. (lyde
District Engineer

[
|
.04
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OFFICE MEMORANDUM
Y‘E‘QQ‘ MICHIGAN
57 DEPARTMENT OF STATE HIGHWAYS October 19, 1973

.

To: K. A. Allemejer
Acting Engineer of Testing and Research

From: L. T. Oehler

Subject:  Skid Test Results. Research Project 54 G-74, 73 SA-4.

Effective immediately, all locations with friction levels of 0.35 or lower,
will be reported as soon as such friction levels are determined., This will
be accomplished through our previously established "high-accident' or
""special request' programs, which have always been reported without de~
lay, or through a recently established '"special attention' reporting proce-
dure.

Attached is a list of locations, the majority of which have yielded coefficients

of wet sliding friction below 0. 30.

TESTING AND RESEARCH DIVISION
L v, Quid

Engineer of Research

LTO:PMS :bf

cc: M. N. Clyde
J. '« Oravec
W. A. Sawyer
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H Project Surface Direction Coefficient of wsf

b7 Number Location Type and Lane  Low  High Avg.
08012C, C10 M=43 (Broadway) from Thorn St. Bit NBOL 0.33 0.41 0.36

to State Rd. in Hastings NBIL 0.29 0.31 0.30

SBIL 0.30 0.34 0.32

09032, C8 M-13 from 350 ft N of Wilder Bit NBOL 0.3

3 0.38 0.36
B 09033, Cé N'ly to M-247 NBIL 0.34 0.36 0.35
SBOL 0.29 0.34 0.31
" SBIL 0.32 0.34 0.33
[ 11052-002 US-33 (Niles Ave.) from Midway ~ Cone NBOL 0.7 0.28 0.7
= Ave. N'ly to Winchester Ave., NBIL 0.25 0,30 0.28
City of St. Joseph SBOL 0.27 0.32 0.30
SBIL 0.30 0.33 0.31
BO2 of 11052 US-3T1 - US-33 over 5t. Joseph Rubberized NB 0.19 0.35 0.26
I River in Berrien Springs Bit Conc SB ©0.22 0.35 0.26
16032C, C4 M-27 from Seymour St, NE to Bit NB 0.28 0.29 0.28
o Us-23 SB 0.27 0.30 0.28
506 of 25031 Grand Blanc Rd over US-23 Latex EB 0.26 0.28 0.27
' Conc WB 0.32 0.35 0.33
25072 M=54 Stopping Area at Coldwater  Bit SBOL 0.30 0.31 0.30
Rd., N. of Flint |
Mb 25091-006 M=15 from S, Limits of Davison Conc "NBOL 0.29 0,32 0.31
to N. Limits SBOL 0.27 0.30 0.28
S39 of 25132 Jennings Rd. over 1-475, N. Latex Mod. NB 0.31 0.32 0.31
il of Flint ' Mortar SB 0.28 0.32 0.30
)f 3308 1-04974A WB M-43 (E. Grand River) from E. of Foster St. ‘ |
& 100 ft W. of Homer St., W. to Bit. WBOL 0.33 0.39 0.35 )
170 ft W. of Marshall St. WB#3 0.21 0.29 0.25
£ WB#2 0.35 0.36 0.36
H W. of Foster St.
Bit WBOL 0.33 0.36 0.35

38082-002 [-94 BL from 1160 ft W. of M~60  Bit EB 0.35 0.36 0.36 1
(Part) E'ly to 35 ft W. of Brown St.
(W, City Limits of Jackson)
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Project Surface Direction Coefficient of wsf I
Number Location Type and Lane  low  High Avg.,
38082~002 [-94 BL from 30 ft E. of E. St. in West of Mile Post 3. 148 (Ganson)
(Part) City of Jackson, E'ly to W. of Bit EBOL 0.23 0.26 0.24
' US-127 (Control Section 38083) EBIL 0.28 0.28 0.28
. WBOL 0.25 0.28 0.27
WBIL 0.26 0.30 0.29
East of Mile Post 3. 148 (Ganson)
Bit EBOL 0.32 0.35 0.33
EBIL 0.34 0.38 0.37
WBOL 0.33 0.36 0.35
44031, C1i M=53 from S. Limifs of Imlay City  Bit SB 0.23 0.30 0.27
N to M-21
50052-03804A US-25 -~ M-59 (Gratfiot Ave) from  Bit SBOL 0.29 0.34 0.32
150 ft N of 21 Mile Rd NE to
590 ft S, of 23 Mile Road
55031, C9 M=35 from US-41 NE'ly to N Conc NBOL 0.25 0.28 0.26
Limits of Menominee
61024C, C1 M-~37 from M~46 E to Cassnovia Bit EB 0.27 0.30 0.28
‘ WB 0.31 0.35 0.33
73063B, Cé M=-46 from intersection of Rust Conc EBOL 0.31 0.33 0.32
and Sheridan Sts. N on Sheridan EBCL 0.32 0.32 0.32
St. to Remmington St. (WB); EBIL 0.33 0.33 0.33
Also, N on Warren St. to Holland WBOL 0.30 0.30 0.30
St. to Genesee St. (EB) in Saginaw "WBCL 0.29 0.33 0.3
WBIL 0.31 0.33 0.32
BO2 of 73062 M=-46 over Tittabawassee River Modified EBOL 0.26 0.28 0.27
Mortar EBIL 0.28 0.33 0.30
Overlay WBOL 0.26 0.28 0.27
WBIL 0.30 0.34 0.32
81062-05273A EB [-94 from 1283 ft E. of Car- Bit EBOL 0.29 0.32 0.31
penter Rd. E'ly to 1314 ft E. of
NB US-12
S18 of 82025 Allard Avenue over [~94 Polyurethane WBIL 0.2 0.31 0.24
Polyurethane  EBIL 0.15 .20 0,18
Conc WBIL 0.33 0.41 37
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I

Project Surface Direction  Coefficient of wsf
Number Location Type and Lane  Low  High Avg.
82081-017 M-153 (Ford Rd) from E. of Green- Conc WB#3 .29 0.30 0.30
(01195A) field Rd E to E, of Appoline St. WB#2 0.3t 0,36 0.34
WBIL 0.35 0.39 0.37
Bit EBOL 0.30 0.34 0.31
EBCL 0.30 0.31 0.30
WBCL 0.31 0.35 0.33
S16 of 82111 [-96 BS (Grand River) over 1-696  Rubberized EBCL 0.27 0.32 0.29
Bit Conc "EBIL 0.32 0.34 0.33
- WBOL 0.32 0.34 0.33
WBCL 0.27 0.30 0.28
WBIL 0.34 0.37 0.35
82121-011 [~96 BS (Grand River) from 1~94 Bit EBOL 0.277 0.30 0.29
SE to Trumbull EBIL 0.34 0.36 0.35
WBOL 0.23 0.27 0.25
WBIL 0.34 0.36 0.35
82131-010 M-T (Woodward Ave) from Adams Bit NBOL 0.27 0.28 0,%
St. NW'ly to W. of Grand Blvd., NBCL 0.25 0.29 0.2/
City of Detroit NBIL 0.27 0,30 0.29
: SBOL 0.34 0.37 0.35
SBCL 0.32 0.36 0.34
SBIL 0.32 0.34 0.33
82141-03966A M=102 (Eight Mile) from Garfield  Bit EBOL 0.26 0.27 0.27
St. E'ly to M=39 (Southfield) EBCL 0.24 0.28 0.26
"EBIL 0.29 0,33 0.31
WBOL 0.177 0.192 0,18
WBCL 0.26 0,26 0,26
WBIL 0.30 0.32 0.31
82142-01310A M-102 (Eight Mile) from W. Limits Bit EBOL 0.28 0,30 0.29
of Ferndale E'ly to M=1 (Woodward) EB#3 0.31 0.32 0.32
EB#2 0.31 0.33 0.32
EBIL 0.33 0.33 0.33
WBOL 0.32 0.35 0.34
WB#3 0.27 0.28 0.27
WB#2 0.27 0.30 0.28
WBIL 0.29 0.34 0.32
BO3 of 82191 =75 over Goddard Road Latex Conc SBOL 0.28 0.33 0.31
SBCL 0.34 0.36 0.35
SBIL 0.33 0.34 0.34
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Project Surface Direction Coefficient of wsf

Number Location Type and Lane  Low High Avg.
Mm 9 SC-4A M-32, 0.5 mile W. of Atlanta Bit EB 0.31 0.36 0.34
(60021) S
M~32, W. of Thorton Road Bit EB 0.26 0.36 0.30
W8 0.20 0.32 0.27

M=32, through Manier Rd. Curve Bit EB 0.28 0.35 0.32

‘ WB 0.23 0.38 0.34
M-32, W. of Manier Rd. Curve Bt EB 0.14 0.30 0.21
WB 0.17 0.30 0.24
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' OFFICE MEMORANDUM
Sz MICHIGAN
DEPARTMENT OF STATE HIGHWAYS January 15, 1974

To Ke A, Allemeier
Acting Engineer of Testing & Research

From: L. T. Oehler

L Subject: Report of Pavements with 40 mph WSF Values of 0.35 or lower
Research Project 54 G-74, 73 SA~5

In conformance with our recent discussions, attached is a list of pavement projects
with 40 mph wsf values of 0,35 or lower, which were found in our routine test
program for 1973.

Skid values by themselves do not indicate the adequacy of pavement friction, but
are to be used together with other prevailing conditions for a complete evaluation.

TESTING AND RESEARCH DIVISION

B ~[ow., 7L

Engineer of Research

LTO:PMS:cge
Attachment

cc: M. N, Clyde
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Project Surface Direction Coefficient of wsf
Number Location Type and Lane  Low High Avg. .
08012C, C10 M-43 (Broqdway) from Thorn Street Bit NBOL 0.33 0.41 0.36
to State Road, Hastings NBIL 0.29  0.31 0.30
SBOL 0.37 0.41 0,39
SBIL 0.30 0.34 0.32 ..
11052D, C5 US-31 - US-33 from Ferry Street 4-Lane Roadway in Berrien Springs
11052D, Cé in Berrien Springs NE'ly 1,438 Bit NBOL 0.42 0.44 0.43 -
miles to College Avenue ' NBIL 0.39 0.43 0.42
SBOL 0.43 0.46 0.45
SBIL 0.41 0.43 0.42 .-
2-Lane Roadway -
Bit NB 0.31 0.33 0.32
SB 0.34 0.35 0.34 =
13042-003 [-94 BL from 1-69 to US-27 in Conc EBOL 0.30 0.35 0.33
Marshall Bit EBIL 0.42 0.43 0.42
Conc WBOL 0.33 0.34 0.33
Bit WBIL 0.41 0.43 0.42
13121E, C3 1~-94 BL (Dickman Rd.) from W, Conc EBOL 0.32 0.35 0.33
Limits of Baftle Creek E. o Upton EBIL 0.33 0.35 0.34
~ Avenue Bit WBOL 0.52 0.53 0.52
WBIL 0.56 0.59 0.58
19-41, C5 SB US-27, S. of St. Johns, from Conc SBOL 0.27 0.33 0.30
(Control 19031) a point 0.5 mile N, of Centerline SBIL Not Tested
Road, S. 0.5 mile.
21022-05203A  US-2 - US~41 - M-35 from 250 ft 4-Lane Roadway at Danforth Road
N. of CANW RR intermittently to Bit EBOL 0.30 0.31 .30
1.2 miles N. of the Escanaba EBIL 0.40 0.42 0.41
River WBOL 0.39 0.42 0.40
WBIL 0.30 0.33 0.32
South of Escanaba River
Bit EBOL 0.32 0.36 0.34
EBIL 0.42 0.44 0.43
1 Mile North of Escanaba River
Bit WBOL 0.43 0.46 0.45
WBIL 0.43 0.46 0.45
S09 of 25131 =75 under Fenton Road, 2.4 miles . Latex Conc NBOL 0.33 0.36 0.35
SE of US-23 NBIL 0.36 0.41 0.39
SBOL 0.33 0.39 0.35
SBIL 0.37 0,40 0.38
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(2)

Project Surface Directon  Coefficient of wsf

7 Number Location Type and Lane  Low High Avg.
, 3007 1-03802A US~127 from 565 ft N. of Cin~ South from M-34

i (Part) cinatti Northern RR N'ly to Bit NB 0.30 0.33 0.31
{ - 3735 ft N. of M~34 ‘ SB 0.34 0.34 34
North of M-34

i Bit NB 0.39 0.39 0.39
€ SB 0.40  0.43 0.42
( 33011B, C3 M=99 from 1-96 NE'ly to Jolly Conc NBOL 0.31 0.35 0.33
Road (S. Limits of Lansing) Bit NBIL 0.44 0.47 0.45
‘ Conc SBOL 0.33 0.35 0.34
1 : Bit SBIL 0.47  0.49 0.48
_ 33034-011 US-27 from 798 ft S. of Douglas Bit NBOL  0.30  0.34 0.32
L St., N. to N. of Northcrest Rd. NBIL 0.38  0.41 0.39
e SBOL 0.34 0.34 0.34

SBIL 0.38 0.42 0.39 |

33044-037 [-496 from Waverly Rd., E. to Conc EBOL 0.25 .28 0,27 &
W. of Middle Street, City of EBIL 0.29 0.3t 0.30
Lansing WBOL 0.28 0.32 0.30
WBIL 0.32 0.35 0.34 ~
"+ 33045D, CT I-496 from S. of Cavanaugh Rd. Conc NBOL  0.33  0.34 0.33
B N. to N. of Cavanaugh Road NBIL 0.33 0.35 0.34
SBOL 0.30 0.34 0.32 |
SBIL 0.39 0.40 0.40
33045B, C2 [-496 from N. of Cavanaugh Rd. Conc NBOL 0.30 0.31 0.30
to S. of Mt. Hope Avenue ' "NBIL 0.36 0.38 0.37
' SBOL 0.34 0.36 0.35
SBIL (.40 0.41 0.40
33045F, C3 1-496 from S. of Mt., Hope Ave. Conc NBOL 0.34 0.36 0.35
v to N, of Mt. Hope Avenue NBIL - 0.34 0.37 0.36
SBOL 0.35 0.35 0.35
SBIL 0.41 0.42 0.42
|
4{';3 33045A, C4 [-496 fromN. of Mt, Hope Ave. Conc NBOL 0.33 0.36 0.34
N. to S. of the Red Cedar River NBIL 0.39 0.40 0.39
i ' SBOL 0.31 0.35 0.32
SBIL 0.39  0.41 0.40
(v 33061-020 M-43 from W, of Catherine St. Conc WBOL 0.27 0.30 0.28
L E. to Logan Street WBCL 0.27 0.30 0.29 |
WBIL 0.24 0.25 0.25
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Project Surface Direction Coefficient of wsf
Number Location Type and Lane  Low High Avg.
33082-019 M-43 (Grand River Ave.) from Bit EBOL 0.32 0.34 0.33
241.5 ft E. of Hagadorn Rd. in EBIL 0.32 0.35 0.33 ¢
East Lansing SE to bridge over WBOL 0.32 0.37 0.35
GTW RR WBIL 0.37 0.40 0.39
S04 of 33083 1~96 over Cedar Street-Pennsylvania Epoxy Mortar  EBRT 0.34 0.37 0.36
Avenue Access Road EBOL 0.47 0.48 0.47
EBIL 0.46 0.49 0.47
WBOL 0.37 0,39 0,38
WBIL 0.28 0.30 0.29
33171A, C1 US~27 from S. of the Red Cedar Conc NBOL 0.33 0.36 0.35
River to N. of the Red Cedar NBIL 0.34 0.36 0.35
River SBOL 0.33 0.33 0.33
SBIL 0.38 0.38 0.38
331718, C2 US-27 from N. of the Red Cedar Conc NBOL 0.32 0.33 0.33
River, N. to S. City Limits of NBIL 0.34 0.37 0.36
Lansing SBOL 0.30 0.31 0.30
SBIL 0.32 0.33 0.33
3317 1-025 US-27 from the Red Cedar River Conc NBOL 0.31 0.34 0.33
N. to S. of Woodruff Avenue, NBIL 0.33 0.36 0.34
City of Lansing SBOL 0.31 0.32 0.32
SBIL 0.34 0.36 0.35
38051-03670A I-94 BL {Michigan Avenue) from Bit EBOL 0.34 0.36 0.35
(Part) Durand St., Efly to 110 ft E. of EBIL 0.43 0.44 0.43
Fourth Street ‘'WBOL 0.36  0.40 0.37
WBIL 0.41 0.44 0,43
S04 of 41026 M-37 over EB 1-96. Latex NBOL 0.38
Modified NBIL 0.40
Mortar SBRT 0.33
SBOL 0.34
SBIL 0.37
S05 of 41026 M-37 over WB [-96 Latex NBOL 0.39
Modified NBIL 0.38
Mortar SBRT 0.39
SBOL 0.34
SBIL 0.40
41029A, C35 [-96 from Ottawa County Line Conc NBOL 0.30
NE. 1.779 miles NBIL 0.37
SBOL 0.37
SBIL 0.34
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(4)

Project Surface Direction Coefficient of wsf
Number Location - Type and Lane  Low High Avg.
41042-02999A M=21 BR from LaRue St., NE'ly Bit NBOL 0.38 0.41 0.39
to 453 ft NE of Roys Avenue NBIL 0.54 0.56 0.55
SBOL 0.33 0.35 0.34
SBIL 0.49 0.53 0.51
46061D, Cé M=52 from US-223 N'ly to S. Conc NBOL 0.31 0.33 0.32
Limits of Adrian NBIL 0.31 0.33 0.32
SBOL 0.27 0.28 0.27
SBIL 0.27 0.30 0.29
46071A, C1 M=52 from Ohijo State Line N'ly Conc NB 0.33 0.37 0.35
to US-223 SB 0.38 0.40 0.39
50051-03955A SB US-25 (Gratiot Ave.) from 400 ft Conc SBOL 0.31 0.36 0.34
S. of Iroquois Ave., NE'ly to Welling- SB#3 0.29  0.33 0.31
ton-Crescent SB#2 0.38 0.40 0.39
SBIL 0.36 0.40 0.38
50111), Ci3 [-94 from S. of Joy Bivd. to Conc NBOL 0.31 0.34 0.33
N. of Cotton Road NBCL 0.37 0.42 0.39
NBIL 0.40 0.40 0,40
SBOL 0.31 0.33 0.32
SBCL 0.36 0.38 0.37
SBIL 0.40 0.42 0.4]
52042E, C8 US-41 - M-28, Marquette Bypass Conc EBOL 0.31 0.33 0.32
EBIL 0.45 0.47 0.46
WBOL 0.38 0.40 0.39
‘WBIL 0.43 0.44 0.43
56023A, C10 M-20 (Buttles St.) from Eastman Conc EBOL 0.33 0.34 0.34
SE'ly to 2nd St., and from inter- EBCL 0.33 0.34 0.33
section of Eastman and Hines SE'ly EBIL 0.35 0.38 0.36
to intersection of Jerome and
Indian Streets
56023A, C11 M-20 (Indian St.) from Jerome St.  Bit WBOL 0.41 0.44 0.42
S'ly to First Street WBCL 0.35 0.38 0.37
WBIL 0.41 0.43 0.42
61073-02995A  US-31 BR {Colby St.) from 140 ft From US~-31 NW to City Limits
W. of Frankiin St., in Whitehall, Bit NB 0.24 0.28 0,26
E'ly to US-31 SB 0.25 0.26 0.26
From City Limits NW to Franklin St,
Bit NBOL 0.35 0.36 0.36
NBIL 0.35 0.37  0.36
SBOL 0.31 0.33 - 0.32
SBIL 0.33 0.35 0.34
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(5)

Project Surface Direction Coefficient of wsf
Number Location Type and Lane  Low High
61075E, C5 US-31 from Marcoux Street N. to Bit NBOL 0.33 0.36 0.35
N. Limits of Muskegon NBIL 0.36 0.37
SBOL 0.32 0.34
SBIL 0.44 0.46 0.45
61075A, Cé US-31 fromN. Limits of Muskegon Bit NBOL 0.32 0.34 0.3
N. to US=-31 BR NBIL 0.34 0.36 0.3
SBOL 0.35 0.37 0.3
SBIL 0.42 0.44 0.43
61153A, Ci US-31 BR from Spring Street NE. Bit NBOL 0.33 0.34 0.3
to Getty Street NB#3 0.34 0.36 0.3
NB#2 0.32  0.35 0.3
NBIL 0.34 0.38 0.3
SBOL 0.33 0.35 0.3
SB#3 0.32 0.34 0.3
SB#?2 0.31 0.3 0.3
SBIL 0.41 0.44 0.4
611538, C2 US-31 BR from Getty Street NE Bit NBOL 0.30 0.32 0.31
to US=-31 NBIL 0.41 0.43 0.42
SBOL 0.39 0.40 0.39
SBIL 0.38 0.42 0.40
62031, C10 M-37 ~ M=46 from S. Limits of From South Limits of Newaygo N. to Main Street
Newaygo N. to Wood Street in Conc NBOL 0.30 0.34 0.32
Newaygo Bit NBIL 0.48 0.49 0.49
Conc SBOL 0.27 0.32 0.29
Bit SBIL 0.48 0.49 0.49
SOT of 63022 =96 over Kent Loke Road Latex Mortar EBOL 0.31 0.34 0.33
EBCL 0.32 0.36 0.34
EBIL - 0.40 0.42 0.41
WBOL 0.32 0.37 0.35
WBCL 0.33 0.35 0.34
WBIL 0.37 0.42 0.39
S02 of 63022 1-96 over Milford Road Latex Mortar EBOL 0.22 0.26 0,24
EBCL 0.27 0.32 0.30
EBIL 0.28 0.32 0.31
WBOL 0.21 0.26 0.23
WBCL 0.30 0.31 0.31
WBIL 0.33 0.34 0.34
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Project Surface Direction Coefficient of wsf
Number Location Type and Lane  Low High Avg.
63031~017 US-24 (Telegraph Rd.)} from 1-696 Conc NBOL 0.41 0.44 0.42
N'ly to 1220t N, of 12 Mile Rd., NB#3 0.3¢6 0,37 0.37
City of Southfield NB#2 0.44  0.46 0.45
NBIL 0.35 0.40 0.38
SBOL 0.32 0.33 0.33
sB#3 0.33 0.35 0.34
SB#2 0.34  0.34 0.34
SBIL 0.33 0.38 0.35
6307 1-04780A  M-I5 from 8,279 miles S. of Genesee At Raftalee Lake Road
County Line N'ly to County Line Bit NB 0.34 0.38 0.35
SB 0.42 0.45 0.43
63172A, C1 =75 from N. of Auburn Rd. to S, Conc NBOL 0.34 0.35 0.34
of Walton Blvd. NBIL 0.37 0.37 0.37
SBOL 0.30 0.31 0.30
SBIL 0.35 0.39 0.37
63174E, C2 I-75 from W. of M=150, W&N fto Conc NBOL 0.33 0.34 0.33
a point N, of 17 Mile Road NBCL 0.39 0.42 0.40
NBIL 0.38 0.41 0.39
SBOL 0.38 0.39 0.38
SBCL 0.43 0.45 0.44
SBIL 0.47 0.48 0.47
63174F, C3 {=75 from S. of E. Long Lake Rd., Conc NBOL 0.32 0.33 0.33
N'ly & NW'ly to E. of Adams NBCL 0.37 0.40 0.39
Road NBiL 0.38 0.39 0.39
'SBOL 0.30 0.31 0.31
SBCL 0.33 0.37 0.35
SBIL 0.36 0.37 0.36
63174G, C4 [-75 from E. of Adams Road W'ly Dual 36 fi Portion
and N'ly to Auburn Road Conc NBOL 0.32 0.38 0.34
NBCL 0.34 0.35 0.34
NBIL 0.33 0.40 0.36
SBOL 0.27 0.33 0.30
SBCL 0.31 0.32 0.31
SBIL 0.32 0.35 0.34
Dual 24 ft Portion
Conc NBOL 0.35 0.38 0.36
NBIL 0.37 0.40 0.39
SBOL 0.31 0.33 0.32
SBIL 0.34 0.35 0.34
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Project Surface Direction Coefficient of wsf )
Number Location Type and Lane  Low High Avg. .
631741, C5 [-75 from Sprague Ave. in Royal Conc NBOL 0.27 0.27 0.27
63174D, C14 Ouak, N, to 0.5 mile S, of 13 NBCL 0.27 0.28
Mile Road in Madison Heights NBIL 0.32 0.33
SBOL 0.29 0.30
SBCL 0.31 0.32 0.32
SBIL 0.30 0.35 O.
631741, C7 [=75 from 14 Mile Road to N. of Conc NBOL 0.32 0.35 0.3
15 Mile Road NBCL 0.35 0.38 0.
NBIL 0.36 0.38 0.3
SBOL 0.33 0.34 0.3
SBCL 0.34 0.37 0.
SBIL 0.37 0.38 0.
63174k, C8 1-75 from N, of 15 Mile Road Conc NBOL 0,32 0.33 0.33
N. and W, to W, of M=150 NBCL 0.36 0.39 0.3
NBIL 0.40 0.41 0.41
SBOL 0.34 0.36 0.3
SBCL 0.37 0.39 0.3
SBIL 0.41 0.43 0.4
73051D, C2 M=I3 from S. Limits of Saginaw Bit NB 0.30 0.34 0.3
N. to Washington Street SB 0.32 0.37 0.
78011-04785A  US-131 from State Line, North to Bit NB .35 0.38 0.37
(Part) Us-12 SB 0.31 0.34 0.33
78022A, Ci US-12 in Village of White Pigeon Bit EBOL 0.38 0.42 0.40
EBIL 0.34 0.37 0.35
WBOL 0.42 0.46 0.44
WBIL 0.33 0.36 0.34
81012~03965A M~52 from Auburn St., in Man- Bit NB 0.34 0.35 0.34
chester N'ly to 1600 ft N. of SB "~ 0.38 0.41 0.40
Pleasant Lake Road
S02 of 832022 EB [-94 over Wayne Road Latex Conc EBOL 0.30 0.31 0.30
EBCL 0.31 0.34 0.33
EBIL 0.37 0.39 0.38
503 of 82022 WB [-94 over Wayne Road Latex WBOL 0.39 0.43 0.41
Modified WBCL 0.28 0.32 .30
Mortar WBIL 0.29 0.3t 0.30
S06 of §2022 WB 1-94 over Middlebelt Road Latex WBOL 0.30 0.33 0.3]
Modified WBCL 0.33 0.34 0.34
Mortar WBIL 0.33 0.37 0.35
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Project Surface Direction Coefficient of wsf
Number Location Type and Lane  Low High Avg.
S12 of 82022 WB [-94 over Beech-Daly Road Latex WBOL 0.32 0.34 0.33
' Modified WBCL 0.36 0.37 0,37
Mortar WBIL 0.36 0.38 0.37
X01 of 82022 EB 1-94 over Shook Road and RR Latex EBOL 0.31 0.35 0.32
Modified EBCL 0.34 0.3¢6 0.35
Mortar EBIL 0.38 0.39 0.38
X02 of 82022 WB [~%4 over Shook Rd and RR Latex WBOL *
Modified WBCL 0.28 0.29 0.29
Mortar WBIL 0.30 0.32 0.31
820528, C15 US-24 from Eureka Road N. to Conc SBOL 0.31 0.34 (.33
S. of Northline Road SBCL 0.34 0.35 0.34
SBIL 0.34 0.35 0.35
8206 1-03987A US~12 (Michigan Ave.) from 250 ft  West of C&O RR
W. of Denton Rd., E'ly to Weithoff Bit EBOL 0.30 0.31 0.32
Road in Inkster, omitting from the EBIL .38 0.38 0.38
C&O RR overpass at the W, city WBOL 0.41 0.43 0.42
limits of Wayne to 4th St., in Wayne WB#3 0.34 0.38 0.36
WB#2 0.40  0.43 0.42
WBIL 0.40 0.49 0.45
West of Newberry Road
Bit WBOL 0.34 0.35 0.34
WBIL 0.41 0.42 0.42
East of Howe Road
Bit EBOL 0.28 0.32 0.30
EBIL 0,34 0.35 0.35
WBOL 0.34 0.36 0.35
WBIL 0.32 0.35 0.33
8207 1-02563A M-85 - US-25 from Toronto Street SW from Clark Street
N'ly and NE'ty to Clark Street in Bit NBOL 0.33 0.36 0.34
Detroit NBIL 0.39 0.42 0.40
SBOL 0.31 0.34 0.32
SBIL 0.45 0.46 0.45
West from [-75 Overpass
Bit NBOL 0.36 0.39 0.38
NBCL 0.34 0.38 0.36
NBIL 0.32 0.35 0.34
SBOL 0.41 0.44 0.43
SBCL 0.35 0.36 0.36
SBIL 0.49 0.50 0.49
82081-~022 M=-153 (Ford Rd.) from 60 ft E. of Conc EBOL 0.31 0.33 0.32
(01193A) Lafayette St., E'ly to 200 ft E. EBCL 0.31 0.34 0.33
of Hawthorne EBIL 0.37 0.40 0.38
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Project Surface Direction Coefficient of wsf ~
Number Location Type and Lane  Low High Avg.'"
82191D, C9 I-75 from S. of Sibley Rd., N. to  Conc NBOL 0.29  0.31 0.30
N, of Penn Road NBCL 0.34 0.35 0.35
NBIL 0.34  0.35 0.35°%
SBOL 0.30  0.31 0.30 _
SBCL 0.35  0.37
SBIL 0.39  0.41
82194K, C31 I1-75 (Fisher Expressway) from E. of  Conc NBOL 0.33 0.37 0.3
W. Grand Blvd. NE to S. of Vernor NB# 4 0.31 0.34 0.3
Highway NB#3 0.36  0.37 0.3
NB#2 0.39  0.40 0.4
NBIL 0.44 0.46 0.4
SBOL 0.40 0.43 0.4
SB#4 0.34  0.38 0.3
SB#3 0.32 0.37 0.3
SB#2 0.37  0.40 0.3
- SBIL 0.38  0.42 0.4
821958, C19 [-75 (Fisher Freeway) from the Lodge Conc EBOL 0.36 0.41 0.3
82195D, £20 Freeway to St. Antoine Street EB#3 0.35 0.36 0.3
822518, C45 EB#2 0.37 0.42 0.4
EBIL 0.338 0.45 0.4
WBOL 0.40 0.41 0.4
WB#3 0.36 0.37 0.3
WB#2 0.36 0.39 0.3
WBIL 0.36  0.40 0.3
82251-054 I-75 (Chrysler Expressway) from Conc NBOL 0.40 0.42 0.41
Piquette Avenue to Clay Avenue 'NB#3 0.35 0.40 0.37
NB#2 0.43  0.46 0.44
NBIL 0.47  0.48 0.48 -
SBOL 0.40  0.41 0,40
$B#3 0.37  0.40 0.38
Sp#2 0.38  0.44 0.41
SBIL 0.42  0.48 0.44
82271A, C2 I-75 Connector from N. of Penn Rd. Conc NBOL 0.26 0.30 0.28 ¢
to N, of Eureka Road NBIL 0.34 0.36 0,35 !
SBOL 0.28  0.30 0.29
SBIL 0.35 0.38 0.36
83012-04995A  M-115 - M=37, West of Mesick Bit EBOL 0.36  0.40 0.39
EBIL 0.38  0.42 0.39
WBOL 0.42  0.46 0.44
WBIL 0.33 0.34 0.34
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[

Project Surface Direction  Coefficient of wsf
(7 Number Location Type and Lane  Low High Avg.
B

2 5C-5B M-37 from S, of 108th Street, N'ly S, of Kraft Road (North end of project)

(Control 41031)  4.87 miles to S. of Kraft Road Bit NB 0.34 0.47 0.41

SB 0.31 0.38 0.35
North of Caledonia

Bit NB 0.35  0.53 0.43
b SB 0.37 0.52 0.45
[}
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