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1960 SUMMARIES OF PAVEMENT ROUGHNESS

An imi)rdvement in overall s_mbothness of new conoreté pavémenfs in
| Miciligan is indicated by the Research Laboratory Division's 1960 rough-
ness surveys. With this- new data, a ten—'yéar-trend i.s now apparent to~
‘w-ard more projects in the "'good" cléssification of riding gquality, and
fewer in.both thé "average'! gﬁd "poor" classifi‘catio‘rls. New methods of
graphic. presentat.ion fof data from thé roughnéss progrg;m (Fig. 1) cllea'rlly..
show this trend, which is most apparent in the declining slope of f;he curve
for 1‘;11@ 10~year weightged altritl'lme.ti.c mean, |

Approximately 554 laz';e -miles of pavement were measured th;ts year,
about 92 lane miles less than in 1959. All surveys Wefe éonducted in the
uéual manner witﬁ, the séme equipment and instrumentatipn used in pfe~ f
vious years, .plus the méasuring instrument called the Acceleration Level
Indicator which was addéd in '1l959.

This instrume_ni_:"was used for the second year on an experimental
basis; as achéck on the usual integrator count method. Because it regis-
teré varié;tiops in surface roughness morel precisely than the integrator,
the Laboratoi’y anficipates that the level infiicator will eventually replace

it as the primary roughness measuring instrument. One possible value of
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such an instrument system would be its ability to distinguish between two
pavements of equal integrator count, where one has surface variations

which are of low magnitude and high frequency :

Total elevation change = 0. 100 in,
Integrator reading = 100 in. per mile
Level Indicator reading = approx 400 g's per mile

Frequency = 10 ¢cps
Avg bump height = 0. 010 in,

and the other has variations of high magnitude and low frequency :

Total elevation change = 0.100 in.

Integrator reading = 100 in. per mile ‘
Level Indicator reading = approx 525 g's per mile
Frequency = 3 ¢cps '

Avg bump height = 0. 033 in.

In such an instance, the riding characteristics of these two pavements
would differ'considérably although the integrator would show equal rough-
ness. When two ﬁrojects have equal inch per mile readings of 104, as in
Table 1, but the g's per mile readings are 428 and 527 for the same pave-

ments, the projectwith the lower level indicator reading has better riding

quality.



TABLE 1

SUMMARY OF ROUGHNESS DATA FOR CONCRETE PAVEMENT

Durand, northeast to M 13 {Genessee-Shiawaaeae
Coa line}

Roughners
Langth, § ; Level
Project Diatrict o Type Route and Preject Lecalion Integrator, ve Paving Contractor
m . In. /M2 Iedleator,
1AM | ga/Mine
-~
Bl 13083, C4RN 7 7.798 Dual 104 from 2620 i west of 23 Mile Rd eas[ tu Calhvun- ii7 a4l Sargent Censtriiction Co. 3]
z duchson Co line
H .
.: BF 50011, C2R, CIR, 9 7.090 RN M 497 frem 14 Mile Rd north to M 50 nnx"th of Mt, Clemens 125 847 Cooke Contracting Co.
- v Civ : .
o2 : . .
@@ | B 1609z, Cinn 4 2,465 | Dual 115 from 0. mi north of Potter Rd, vorth to 623 It south ws | 92 | Baceo Construetion Co.!?
= 'U-'l Bl 16111, C1RN of Mackinuw City limit '
F ] 24071, C3AN .
o
(Y] .
Weighted Arithmetic Mean for 1959 Cenatruction 129 685
\,
s - - -
Bl 38103, CYRN 4 4.826 Bual 1 94 frem intersection with | 84 BL [old US 12 DR} and 95 464 Plerson Gonlracting Co,
old US 12 eant of Jackson. ‘'enst te Willis Rd
Bl BLIGY, CaRN 4 5. 556 Pup} 194 from 2000 [t west of Bakor Rd, esat to 3120 # cast a8 441 Pisraon Contracting Co.
Bl 8106%, C3RN of Wwgmer Ril, weat of Ann Arbor
BI 11016, CIRN 7 a, 801 Duut 194 fram Main St northeast io south of Carmody Rd, east 100 478 Pierson Contracting Co.
Bl 14617, C3AN of Benton Harbor
Z | BM 9‘3091, Cif 11 4,332 Punt & M 47 from US 19 BR near Froeland nerth to M 20 Reloc 104 428 Denton Censtruction Co.
BM T, CiR 240
o BF -67013. CIRN B 5,084 29 ft 08 23 Reloc [rom 3960 ft north of Washtenaw-Livingaton 104 a7 L. W. Ediaon Co.
Co line, north to C & O RR {northbound only) .
- EBBF 47013, C4N L] 4. 675 24 1t US 23 Reloe from 25¢ ft anrth of M 36 {F Mile Rd), aorth 5 531 L, W, Edlaon Co.
T to C & O RIL {seuthbourd only)
[
al 15082, CRRN 4 |eese | pums 175 from-north of Hebron Mall Rd, north to 0.5 mi north 106 [ 561 | Deaton Gonatruotion Co. {3
v - of Potter Rd, south of Mackinaw City
Bl 81104, CIRN 5 4. 878 Duui 194 from 1529 it weat of Fleicher R4, east i 2000 8 west 107 573 Bargent Consstruetien Co. 1)
o of Baker Ad, east of Chelasea
:1 56044, CIY, C4R B 4.192 joTH US 10 Roloe from Swede Rd southeast to M 20, east of 1c8 540 Hartel-Deyo Co.
@« BM 03101, CiR Midiand
p | B mon, com 5 | 4130 | Dum US 27 Reloo from M 46 norihwest 1o Jasboits-Gratiot Co 108 | 508 | Denton Construétien Co. i
Hne
W BF 03111, CIAN, 2N T 8. 061 Tual US t31 from M 19 near Platnwell north to M 115 neer 110 5567 Carl Goodwln & Sona, Inc,
Mosiin
al DHOIM, C2RN, C6AN [ 1. 622 Dual I76 from M 84 (oid M 47} north to Midland Rd. southwaat 110 6T6 L. A. Davidaon
of Hay City
9 [ ar  ason, comn 5 5.066 | Dual 194 {rom Willla Rt s2st to Jackeon-Weshtawaw Co line ma | 46 Loselle Construotion Co. ¥}
(eastbound oniy) .
13 .
Bl 18091, C2IN 4 5. Rl Pupl 175 from Topirsbee Rd north to north ead of Riggaville 113 547 Denton Conatruetion Ca, O
Bl 18062, CORN " Rd interchange
BM G604, CBR 6 5.31 ual U§ 10 feloe from 877 &t west of Stark R4, eant to Swede 114 564 Hertel-Deyo Ca, ®
o au 66044, CI11V Ad, ncrth of Midland .
B 12016, C:iRN 7 J. 362 Dual 1 94 from south af Pipestone Rd northeast 1o Mala 5t, east 113 550 L. W, Edison Co.
L3 of Bentor: Harbor
BI 11015, C1RN 7 4.402 Dual 194 from fUdge Bd northeast Lo St. Joseph River 115 622 L. A. Davidaon
L] .
BF 37013, C1RN 5 4.352 | Duat U3 27 Reloc froms Gratiot-Tasbelin Co line, north 0 1792 & 116 | 5§56 | Sawgent Cosstruction Ca. )
- north of Blusehard Rd, Shepard
Bl 16082, C5RN 4 4. 840 Duad H;S from Riggsvitle Rd interchange north to north of 18 608 Denton Cenrtruotlon Co. {9}
’ - Hebron Mail Rd
BF 08938, CLRN 4 3.505 Tuai 175 from US 10 {old M-ED) north to U8 23 in Hawkawlin 118 6232 L. A. Davidroa
B 45036, C2RN . .
BF 76424, CIRN 8 5.070 Pual M 78 Relov from 857 R west of Reodt Rd northwest of 120 650 Denton Gonstrustion Co.,

¢  For widenicg construction at these locations, wee Table 2,

11} pubcontract from Holloway Conntruction Co. {per dally report of concrete proporticning)

%) Contract let io°A. Lindberg & Sous; lne., sad Hacco Conetruction Company (per toniract eatlmate report)
{3 gypeontract from Johnsan-Green Co. {per dally report of concrote proportioning

) Subcoatract from A Lindserg & Sonn, Inc. (per daily report of concrels proportioning)

from B, J.

18

& Sona (par dally repori of corerete proportioning}

%) Coniract let to Horigl-Deyo Co. and €. K. Uttarbuck {per contraci cstimite roport)




TABLE 1 (con't)

SUMMARY OF ROUGHNESS DATA FOR CONCRETE PAVEMENT

. Roughhess
B Lergth, .
Project Distewet | Type Route and Project Location I Level Paving Contracter
In. /Mite 4
ga/ Mile
Bl H2112, CHU” 10 . 808 22 1t James Couzens Hwy from H50 ft aast of Wyoming Ave, 122 611 Denten Gonstruction Co.
aorthwest to Wayne-QOsuland Co line (8 Mile Rd}
Z | Bt soesa, comn 7 2641 | Duat L84 [rom 2317 It east of Kane Bd, enst to 2453 It weat Tam | 866 | L. w. Edisan co. T
: af M 40, southenst of Lawrence:
) . .
BL 50023, C2hN T 5005 | Dual 194 [rom 408 ft west of Thomas Rd, euat to 2317 ft enst 125 § 613 | Carl Goodwin & Sons, Ine, (%
- of Kane Rd. sautheast of Hartlorg .
= | B1 18091, CIRN q 2126 | puat 195 from 1200 it northwest of otd US 27, north to 126 | 81 | Loselle Construstion Co. @
Fopinabeo Rd
] ] .
BF  L30d1, C3RN 7 TR M 73 Reloc fram 5259 B avuth of Graham Lake Rd, north 127 ) 639 | Bairley & Lindley, toe, 7
jn } to 214 fi narth of Beckley Rd, south of Batile Creek
o [ B 1a0s cuw % LA | Dual 1194 - M 79 - 194 BL trom 2150 & oorth of [ 34, northto | 128 | 935 | nairley & Lindloy, Inc. (7
5412 ft seuth of oid US 12, scuth of Battle Creck
- .
Bl B00Z3, CARN 7 w087 | Dual 194 from 4277 f1 wost of M 40, oast to M 110 132 | 830 | Denton Construstion Cu. 2%
N[ B %0024, CIRN
z | w1 cons 7 L7165 | punt 1 94 Fram St. Joseph Rivor, south of Beaton Harbor, oast 139§ 8¢ | Cross & whuel!l?
° to south of Pipealone Rd
Pl oUDM, CIRN [ 6.286 } Dual 175 from M 13 fold US 20) ncar Zilwuukee, north to M 81 140 785 Sargent Construction Co. 10
8] nl | TNLL, CIRN tokd M 47} L
B 73111, CanN ol ) ozen US 23 from 4396 i aouth of M 46, north to 12 &t north of 151 | 830 | Sargent Construction Co, ‘L%
) M £l {scuthbound cniy}
o .
¥ TeG6Y, CZR* L] 1,314 Dual & M 4B from 144 @ enat of 25th St, wasi to 40 fr west of 164 Be1 W_ . Xnapg, Tne, and W. F.
L Bl T#111, CTRN wn Towerline R, cast of Saginaw MeNelly Co.
o
Weighted Anlhme_!ic Mean for L1960 Construciion 115 579
WEIGHTED AAITHMETIC MEAN FOR 135%-8¢ CONSTRUCTION REPORTED ABQVE 117 500

7y
{H)
wm
{0y
uy

For wideawng construetiun dl Whese locatioms, see Table 2

Hubeontract from Cancniv Cunstruction Co. {per daily report of conerete propartivaing)
Subcuntrues from S 2 Holomwn & Sons {per taily report sl concrete proportliching)

Syheontract Trom Gillilaml Constmiclion Co. {(per daily report of conerete proporiioning)
Subcontraet frum Louls Guravagla Contractorg, Ine. (per <aily report of coacrete propartioning}
Subcuntravt frem C. AL Shll Co. | fne. (per daily report of vonerete properioning)




With the accumulation of more data in futux"e Sﬁrveys, it is anticipated
that more precise and comprehensive roughness reporting wiil be possible.
Fig; 2 shows good correlaﬁon betweeﬁ reédings from tile two instruments.
The 1960 standard error of estimate is Iower and the correlation coeffi-

“cient hlgher than in the first year of this comparison (1959), 1nd1cat1ng
greater reliability in predicting the level indicator Val_ue from the inte-.,
. grétor reading. Thus, a mofe definite relationship has been established
.‘bet\.N_een the two _instruments and their respective systems of 'interpx;eting
relative pavement roughness. Additional informationon the level indicator
was given in 1as_t ye-ar‘s 11959 Sﬁmmaries of Pavement Roughness,'"

Research Report No. 324 (March 1961).

Cﬁncfeté Pavement Construction

Individual concrete construction projects and their roughness values

are tabulated in Table 1, groui)ed by year of éonstrﬁction and ranked

according to accumulated inches per mile of roughness by intégrator

measurement. During the ten years of the roughness program, these

| integrator values for individual projects have ranged from a lov;_of 93 to
a high of 282. Oﬁ-the b:—isis of riding quality, the.LaboratOry classifies

projecis in thr'ee- categories:’ "good" surfaces (0 to 130 in. per mile),

”average" (131 to 174), and "poor™ (175 or more).

Table 2 shows that since 1951 a total of 286 pr03ects have been tested

with 45, 44, and 11 percent in the_ good, average, and poor classifica’sions,
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. Figure 2. Comparison of pavement roughness measurements
by Acceleration Level Indicator and Integrator methods.
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TABLE 2
10-YEAR SUMMARY OF CONCRETE PAVEMENT ROUGHNESS

‘Test Year | 1951 | 1952 | 1953 | 1954 | 1955 | 1956 | 1957 | 1958 | 1959 1960 | 1951-1960 .
Total Projects 17 22, 40 17 22 21 33 34 45 35 286
Percent Good 41 5 18 29 36 19 61 74 53 83 © . 45
0-130 in. /mi - ‘ : -
Percent Average 35 - 88 67 . 42 64 62 36 - 26 40 - 14 44

131-174 in, /mi

Percent Poor - 24 27 15 29 0 19 3 o T 3. 11
© 175 or more in, /mi : — S :

Weighted 142 152 144 148 138 141 126 . 116 124 117 130
Arithmetic Mean : ‘

Project Mileage 48.33 61.58 98.79 41.27 52.69  82.47 165,09 134.05 168.89 ' 154.33 1007, 49

' Lane Mileage 100,51 163.34° 233.73 91.62 140.57 230.40 558,78 461.52. 645.96 554.35  3180.78




reépectively. Ih_ the 1960 test series, values raﬁged from 95 to 175, Of
these projects, 83 percent were gbod——the best figure iﬁ‘this category
'sinc-;_e. the start of the rouéhness prograiﬁ, 14 percent were average, and
3 per;cent poor. This improvement in overall smo_éthness is denoted in
' Fig. 1 by é decrease of 7 in._ per mile .1_'ou_ghness in the weighted-arith—'
metic mean from .195'9 to 1960. The record 83 percent of good projeéts:
repfesents 88 percent of the aétual projecf lane miles surveyed last year.

. Concrete Pavement Widening

In addition to the standard surveys of roughness on'newly constructed

concrete pavements, the 1860 measurements included five pavement

widening projects, with the resultS'shown-in Table 3 and -Fig, 3.

TABLE3 | .
SUMMARY OF ROUGHNESS DATA -
FOR CONCRETE PAVEMENT WIDENING

Roughnoea .
Le: . y
Projeat District :ﬂ" Type Route and Project Lacntlon Integrator, | Level Indtentor Peving Contractor
Inckoe/Mlla g's/Mile -
. — -
& | 87  soos1, c2m, CoR, Cav 5 4090 | 12t 8 97 from t4 Milo Rd rorth to M 59 norih of Mt. 126 582 Conite Contractlog Co.
5’5 AL L Clemsng .
=2
o Waighted Arithkmetic Mear (or 1359 Conptruction 126 582
A )
{ . . . ' B
R F T3083, C2R B 17310 12 ft =1 M 46 From 148 ¥ past of 251k SL, east to 40 ft west of 140 | TER W. H. Xnapp, Ioc. and W. P. )
P TM11, CIBRN . A&L Towerilna Rd, omltting {rom 95 &t east of Outer Dr ) . McNally Co.
R ° . 40 1481 ft went of northbound US 23, eant of Saginaw
z . .
Q BY  B21M2, CHU . 0 3,688 n Jamos Couzens Hwy from 850 ft east of Wyoming Ave, I5¢ 844 Iieaton Conatruction Co,
| i - northwest to Wayne-Qokland Co line (8 Mllo Ad)
o . .
a BUSS 08012, CTU T 1.043 12 ft M 43 (Brondway 3t) From State ‘mi north Lo 258 & norih 153 THG Elsenheur Construction Co, o
= . A&L of Hastings north oty Limit
) .
z L 38072, C1U, C2R L] 6.T84 128 M 50 from W. North 8t oorth to Andrew Ava, Jackaon 201 1142 Kubohine Co, & subsidianries
8 R&L ' .
o . A
= Weighted Arithmatic Mesn for 1960 Construction 154 861
. WEIGHTED ARITHMETIC MEAN FOR 1359-90 CONSTRUCTION REPORTED ABOYE 140 714
. : ) .

" Bubcoutrect from Relth-Riley Coustruction Co, {per daily report of concrete praportioniag} -
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'Figure 3. Annual roughness comparison for concrete pavement widening.
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The testing éuid reporting procedufes used on these projects are the

. Sérné_as those for standard concrete pairements . .However, due to the some-
V\}h_at differeﬁt construction p-rocedﬁres requri-red f01." widening, tﬂe range of

.rough'ness values varies from that fqrr standard concrote pavements. .For

this reason, éoncrete 'widem'ng projects are reported and fabulai;ed sep~

aratély from the standard coﬁstrﬁction. Table 4 summarizes test data

obtained during the three srears in Whichl this type of 'coqstruction has been

under study.

. TABLE 4
'3-YEAR SUMMARY OF
CONCRETE PAVEMENT WIDENING ROUGHNESS

Test Year | 1958 | 1959 | 1960 | 1958-1960
. Total Projects 3 2 5 10
Percent Good - 33.8 0 20 20
0-130 in. /mi
-Percent Average 33.3 50 60 50

131-174 in. /mi-

Percent Poor 33.3 50 20 30
175 or more in, /mi |

Weighted o 130 194 140 144
Arithmetic Mean

Project Mileage 6.40  3.09 13.92 23,41

Lane Mileage 10.62 6.18 24,15 40.95
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