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ornce Materials - Special Investigations 

Subject Friction Testing of Sprinkle Treatment in Story County, 
Project No. P-930-0(14)--30-85 

Find attached both tabular and graphical displays of special friction 
testing results conducted June 1, 1983. This-testing was performed with both 
smooth tread (ASTM E-524-76) and Standard tread (ASTM E-501-76) test tires. 

The expanded shale and quartzite are performing best to date from a 
frictional standpoint. 
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.FRICTION TESTING ~ 

Story County, P-930-0(14)-30-85 
HR-1Q9 

~ , 

Date Tested 6-1-83 

Smooth Tire 

1/2 11 Asphalt Sprinkle FN Speed FN 
Station to Station Mix Aqq1·egatc OirPction AvfJ. MPH Direction Ave. 

------ - -------·-------- ------ ----- --- -----··- ---- ___ .., --------- -·----
104+50 116+00 None 30 30 31 

EB 26 40 WB 28 
20 55 22 

51 30 48 
116+00 128+00 Quartzite EB 45 40 WB 45 

41 55 38 

Crushed 44 30 44 
128+00 139+00 Stone EB 43 40 WB 40 

38 55 33 

47 30 44 
139+00 151 +00 Granite EB 44 40 WB 44 

39 55 34 

Expanded 48 30 48 
151+00 162+32.2 Shale EB 46 40 WB 44 

40 55 34 

Course 37 30 42 
162+32.2 176+00 Grained EB 32 40 WB 39 

Dolomite 26 55 32 

------
Limestone/ 41 30 42 

176+00 189+00 Dolomite EB 36 40 WB 40 
' I 33 55 32 
I 



.FRICTION TES1ING 
Story County, P~930-0(14)-30-85 

HR-199 .. 
• 

Date Tested 6-1-83 

Smooth Tire 

Asphalt Sprinkle FN Speed FN 
Station to Station 3/8" Mix Aq9reqate Direction .Avg. MPH Direction Ave. 

------ ----·--·--
30 30 34 

189+00 202+00 None EB 25 40 WB 27 
21 55 20 

50 30 47 
202+00 215+20.4 Quartzite EB 49 40 WB .46 

46 55 37 

Crushed 45 30 44 
215+20.4 229+00 Stone EB 41 40 WB 42 

39 55 33 

50 30 48 
229+00 242+00 Granite EB 46 40 WB 44 

38 55 38 

Expanded 53 30 54 
242+00 255+00 Shale EB 47 40 WB 48 

40 55 39 

Course 46 30 38 
255+00 268+30.7 Grained EB 43 40 WB 36 

Dolomite 37 55 30 

--
Limestone/ 

35 30 41 268+30 282+00 Dolomite 
34 40 36 EB 28 55 WB 30 



.FRICTION TESTING 
Story County, P-930-0(14 )-30-85 

HR-199 . 
I 

Date Tested 6-1-83 

Smooth Ti re 

Asphalt Sprinkle FN Speed FN 
Station to Station Sand Mix Aqyreqate Direction Avg. MPH Direction Ave. 

40 30 30 
282+00 295+00 None EB 35 40 WB 33 

28 55 25 

54 30 50 
295+00 308+00 Quartzite EB 46 40 WB 46 

38 55 38 

Crushed 45 30 40 
308+00 321+72 Gravel EB 44 40 HB 30 

37 55 32 

41 30 42 
321+72 335+00 Granite EB 42 40 WB 31 

31 55 31 

Expanded 50 30 49 
335+00 348+00 Shale EB 46 40 WB 41 

36 55 32 

Course 37 30 33 
348+00 359+20 Grained EB 36 40 WB 30 

Dolomite 55 

38 30 32 
360+30 374+54 Limestone EB 34 40 WB 28 

Dolomite 55 

374+54 384+50 No Testing In This Section Due To Speed Limit 



.FRICTION TESTING 
Story County, P~930-0(14)-30-85 

HR-199 . . 
Date Tested 6-1-83 

Standard Tire 

Asphalt Sprinkle FN Speed FN 
tation to Station 1/2" Mix Aqgregate Direction Avg. MPH Direction Ave. -

50 30 52 14+50 116+00 None EB 46 40 1~8 49 
38 55 40 

59 30 60 6+00 128+00 Quartzite EB 57 40 WB -58 
52 55 50 

Crushed 54 30 52 8+00 139+00 Stone EB 52 40 HB 51 
46 55 44 

55 30 52 9+00 151+00 Granite EB 54 40 WB 50 
46 55 44 

Expanded 65 30 59 l+OO 162+32.2 Shale EB 61 40 WB 58 
53 55 48 

Course 46 30 52 2+32.2 176+00 Grained EB 46 40 WB 59 
Dolomite 39 55 43 

Limestone/ 52 30 54 6+00 189+00 Dolomite EB 51 40 WB 52 
43 55 44 



,. 
.FRICTION TESTING 

Story County, P-930-0(14)-30-85 
HR-199 . 

Date Tested 6-1-83 

tandard Tire 
Asphalt Sprinkle FN Speed FN 

Stat ion to Station 3/8 11 

Mix Aggreoate Direction Avq. MPH Direction Ave. 

54 30 55 
189+00 202+00 None EB 51 40 WB 52 

43 55 43 

62 30 60 
202+00 215+20.4 Quartzite EB 58 40 WB 58 

53 55 49 

Crushed 53 30 54 
215+20.4 229+00 Stone EB 52 40 WB 52 

46 55 45 

56 30 55 
229+00 242+00 Granite EB 55 40 WB 53 

48 55 48 

Expanded 66 30 66 
242+00 255+00 Shale EB 64 40 WB 64 

56 55 54 

Course 54 30 46 
255+00 268+30.7 Grained EB 52 40 WB 45 

Dolomite 48 55 38 

Limestone/ 45 30 52 
268+30.7 282+00 Dolomite EB 44 40 WB 50 

40 55 43 



.FRICTION TESTING 
Story County, P~930-0(14)-30-85 

HR-199 ,, . 
Date Tested 6-1-83 

Standard Tire 

Sand Asphalt Sprinkle FN Speed FN 
~tat ion to Station Mix /\qgregate Direction Avg. MPH Direction Ave. 
--

32+00 295+00 None EB 60 30 WB 58 
58 40 55 
48 55 50 

62 30 61 
35+00 308+00 Quartzite EB 61 40 HB 59 

53 55 51 

Crushed 52 30 59 
)8+00 321+72 Gravel EB 52 40 WB 47 

46 55 43 

50 30 52 
~1+72 335+00 Granite EB 48 40 WB 51 

43 55 44 

Expanded 64 30 62 
35+00 348+00 Shale EB 62 40 WB 58 

53 55 50 

Course 51 30 44 
i8+oo 359+20 Grained EB 48 40 WB 43 

Dolomite 42 55 38 

52 30 45 
i0+30 374+54 Limestone/ EB 48 40 WB 44 

Dolomite 55 

'4+54 384+50 No Testing In This Section Due To Speed Limit 
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FRICTION '. ' · ·-r DATA 

40 r ;'H 
APPENDIX l~-1 

Control fuc1rtzite Cr.Gravel Granite Exp.Shale 

J j A 1 A 2 I A 3 · ·1 r --:---A-4:----rl --:-A-:s=---rl --:-A--:6::---'T"\ -A~7:-----., 
I>" Mi>: 

-------■ -------. -------•------

Smooth,..,,,'.J;&~ 

CG Dolomite Lmst-Dolo. 
DATE CE 

8-21-So 15 
5-05-81 19 

10-01-81 18 
06-01-82 20 

08-19-82 19 

06-01-83 26 

WB l:B 

18 37 
21 38 
21 40 
25 --12 

22 13 

28 15 

\'JB EB 

37 32 
37 36 
36 36 
42 38 

38 38 

45 3 

\·H3 lt::B r-------, I ---:-:-1------\•;s IEB WB EB WB EB 

35 37 
34 41 
34 34 
38 41 

36 39 

40 44 

38 35 
39 43 
36 39 
39 48 

37 39 

44 46 

40 28 
40 31 
37 34 
41 32 

38 p6 

44 b 

35 33 
36 36 
35 31 
39 36 

38 34 

39 36 

WB 

35 
37 
35 
39 

37 

40 

D,1te 3ia

00

:-TIEJ -- Bl I = B2 I B 3 ~ B 4 ~ B 5 t B 6-
------- --- we I E[J ws. EB •·:s =. s wr,: ws:~s ws I EB -tr:B B 7 

8-21-80 '· 
5-5-81 

~

0-1-81 
6-01-82 
8-19-82 

18 
19 
21 
24 

~::, 

P6-0l-83 j25 

~:,ind 
r---- ·--

D.:1te :p 
-
8-21-80 25 
5-5-81 31 

P.0-1-81 26 
06-01-82 32 
08-19- 82 9 

06-01-83 5 

C 1 

20 42 
21 38 
21 44 
23 44 

23 44 

27 ~9 

\-113 ER 

23 39 
27 44 
25 41 
31 42 

26 147 

33 46 

37 135 
37 '36 
36 34 

. 43 37 

38 37 

46 1 

C 2 

WB EB 

35 36 
37 40 
33 37 
46 40 

36 38 

46 44 

C 3 

36 43 
34 41 
34 42 
37 42 

37 43 

42 6 

C 4 

:-;3 ~B 

29 31 
33 35 
34 32 
37 37 

31 34 

30 42 

41 42 
39 43 
40 40 
43 46 

41 49 

44 7 

C 5 

h'B ~B 

30 34 
33 46' 
32 38 
36 42 

33 45 

41 46 

46 39 
40 31 
46 37 

48 42 

44 37 

48 43 

WB EB 

33 26 
37 32 
32 31 
37 34 

36 ~l 
41 36 

34 36 
36 36 
35 33 
36 34 

30 3 

36 34 

C 6 

WB EB 

23 23 
27 30 
25 27 

28 0~ 
23' ~0 

30 34 

C 7 

•. I 

33 
37 
34 

37 

32 

36 

---~-:s 

20 
23 
24 

25 

22 
28 
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40 MPI! 

1 Control 1 1uurtz1te cr.c.,rave Shal CG Dolomite L~st-Dol 

1,11 Mix I\ 1 A 2 A 3 l\ 4 l\ 5 . I\ 6 A 7 

DATE EB \•:P. '[3 wn :s wn ~[3 WB EB WB :a WB :B WB 

8- 10- 7 6 3 0 3 3 3 9 3 5 4 1 3 ,: 3 8 3 5 3 9 4 3 3 6 3 7 4 5 3 E 
8-28-78 33 39 44 42 46 42 45 41 45 49 41 44 48 46 
9- l 5- 7 8 3 0 3 9 •l 7 4 5 4 8 4: 4 6 4 3 4 9 5 1 4 1 4 5 4 9 4 7 

10-18-78 33 41 46 46 46 44 46 44 49 51 43 46 48 47 
5 - l 5 - 7 9 4 2 4 6 ·1 4 5 1 4 8 4 7 5 0 4 6 5 4 5 4 ,l 8 4 8 5 0 4 7 

.4 - 2 9 - 8 0 3 9 4 0 i 1 5 0 4 7 4 3 4 7 4 4 5 3 4 7 1 9 4 l 4 ·1 4 3 

5-05-81 37 46 -17 Sl 43 43 44 4G 51 52 36 4•1 42 45 

l 0-1- 81 4 2 4 2 S 1 4 9 .4 6 4 3 4 8 4 6 5 5 5 0 10 4 4 4 7 4 8 

06-01-82 43 44 61 53 47 47 50 46 55 52 39 46 47 49 

)8-19-82 41 45 )3 52 47 46 47 46 )1 50 39 47 44 49 

06-01-83 46 49 J7 -58 52 51 54 50 Jl 58 46 59 51 c~ 

3/8" llix Bl B2 D 3 B 4 B 5 B 6 B 7 -----~------ -----·'------1-_._ ___ . ___________ , ____ _ 
Oci tc 1:n \·m r:n \•m En h'B -:B t-:i :,:n WB :n WB EB WB 

8-10-78 38 32 42 35 42 38 37 38 45 43 44 39 40 41 
8-28-78 41 38 47 44 43 44 44 45 51 51 46 42 45 45 
9-15-78 41 40 47 45 46 46 46 47 52 52 46 43 47 49 
10-18-78 -ll 40 4-9 45 46 43 46 46 53 51 45 40 42 47 
5-15-79 50 48 55 51 49 48 49 48 55 56 40 45 47 47 
4-29-80 46 43 51 47 46 44 48 46 57 54 49 37 40 40 

5-05-81 ~2 45 51 SO 43 4G 16 47 54 56 44 4·2 38 .; ; 
~~-1-Sl 4c! 46 :>4 50 52 46 50 47 57 54 rn 42 114 ,h, 
06-01-82 ~7 47 57 53 49 48 50 51 58 57 48 43 ~3 46 

os-19- 02 47 48 56 52 J6 49 48 49 ~o 58 49 42 41 ~6 

(6-01 -83 51 52 58 58 52 52 55 53 ~4 64 52 45 44 50 

s.--ind C 1 C 2 C 3 C 4 C 5 ~t C 7 

._ D~: t c \ ~ 1,n 1:u wu EB 1•:!l :fl 1-ai :n wn ~EB 1,a 

0-:0-76 ,6 35 39 37 10 40 37 38 39 37 16 37 \ 39 43 
8 - 2 8 - 7 S 4 0 3 8 ·i 3 4 2 1 2 4 2 l 2 4 2 l 6 4 3 l 9 3 7 \' 4 o 4 l 
9-15-78 41 41 15 42 !4 43 12 42 17 44 11 38 42 38 

l O - 18 - 7 8 4 0 4 l l 5 4 5 1 4 4 2 1 2 4 2 6 4 5 ; l 1 :: ! · l R 
5-15-79 51 49 d 52 16 47 17 47 4 54 18 42 .:.~ j8 
4 - 2 9 - 8 0 -1 7 4 7 , 2 4 7 l 6 4 0 1 l 4 3 ~ 1 4 7 1 O 3 3 3 8 3 2 

5- 0 5- 81 ,n 4 7 ) 1 5 0 14 4 j 2 L1 4 I 5 51 iO 3 7 3 1) q 

10-1.;.81 50 49 )5 51 19 44 43 45 53 50 46 39 47 36 

06- ,_:; 1-8 2 ~ l 5 2 S 6 5 4 4 7 4 7 4 7 4 8 5 4 54 ~ 5 4 0 4 6 3 9 
08-19- 82 51 49 )7 54 ~9 45 44 46 58 55 J2 37 44 38 

06-01-03 58 55 }1 59 >2 4, rn s1 s2 sa 48 43 ~8 ,14 

t~ 

l 
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