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SUMMARIES OF MICHIGAN PAVEMENT ROUGHNESS
1962 Test Program*

The greatest annual volume of trunkline mileage surveyed in the
12-year history of the Department's roughness program was covered in
the 1962 tests. Approximately 916 lane miles were surveyed. The pre-
vious high volume of lanermileage, tested in 1961, was surpassed this
year by 3b percent. The 1962 measurements included 512 lane miles of
standard rigid pavement (two-lane pours), 380 lane miles of flexible

pavement, and 24 lane miles of rigid pavement widening (one-lane pours).

All surveys were conducted in the usual manner with the MSHD
Roughometer and two instrumental systems for recording the data. The
Integratof {used since 1351) and the Acceleration Level Indicato‘r (added
in 1959 for supplementary and more exten.sive measurements) have now |
produced a 4-year correlation coefficient of 0,928, indicating continued
agreement between the two recording systems. Simultaneous operation
of both instruments provides an invaluable cross-check of results and a

method of validating operations.

Rigid Pavement Construction (Two-Lane Pours)

Individual rigid pavement projects constructed as standard two-lane

pours, and their roughness values as determined in the 1962 testprogram,

* Throughout this report, the terms "construction year"and "test year" are specifically used to distinguish
between the period of construction cperations, and the time when measurements were conducted by the
Research Laboratory, Further, the term "project mileage" refers to length given by the Contract Division,
“roadway mileage" refers to length of two-lane pavement, and '"lane mile" to iength in terms of individual
vehicle lanes.



are listed in Table 1, grouped by year of construction, and ranked within
these years according to accumulated inches per mile roughness by Inte-
grator measurements; where two or more projects have the same Inte-
grator count, they are ranked by Level Indicator count. During the 12
years of the roughness surveys, these Integrator values have ranged
from a low (smooth) of 93 to a high (rough) of 282, This year the range
was from 112 to 202,

On the basis of riding quality, the Laboratory classifies projects in
three Integrator-count categories: "good™ (0 to 130 accumulated in. per
mi), "average" (131 to 174), and '"poor" (175 or more). Table 2 shows
that since 1951, with a total of 35% rigid pavement projects tested, 43,
46, and 11 percent of this total have been good, average, and poor,
respectively. In the 1962 test year 28, 58, and 14 percent of the 36 pro-
jects measured were good, average, and boor I;espectively.

The weighted arithmetic mean for roughness of all projects tested
this year increased 4 in. per mi over the mean for the preceding test
year.

Rigid Pavement Construction {One-Lane Pours)

In addition to the usual surveys of roughness on newly constructed
standard rigid pavements (two-lane pours), the 1962 measurements
included four rigid pavement widening projects (one-lane pours), with the

results shown in Tabhle 3.



The testing and reporting procedures used for these projects are the
same as those for standard rigid pavements. However, due to somewhat
different construction procedures required in pours of one~lane width, the
range of roughness values varies somewhat from that for standard rigid
pavements. For this reason, widening projects are reporied and tabulated
separately from standard rigid construction. Table 4 summarizes test
data obtained during the five years in which this type of construction has
been under study.

Flexible Pavement Construction

_Sixteen flexible pavement projects built to Interstate expressway
standards were surveyed in 1962. The accumulated inches per mile
figures presented in Table 5 are the result of measuring runs in separate
wheel tracks both in the traffic and passing lanes.

As in the case of rigid pavement widening‘, this type of roughness
measurement represents a supplement and extension of the Department's
rigid pavement roughness program, and is being included in the annual
reports as construction warrants. Normally, only flexible pavements of
expressway dquality are included in the surveys, although other bituminous
projects may be measured when construction procedures or gpecial

roughness conditions make this desirable.



TABLE 1

ROUGHNESS DATA SUMMARY FOR RIGID PAVEMENT
(TWO-LANE POURS)

Roughnens
Project piatrict |20 | pype Houte and Project Location ntegrator. lndi;avz Paving Contractor
In. /Mil catar,
¢ g/ Mile
s
EBBF 1802}, CiR 3 8.300 24 4t US L0 Relocalion [ram Clare, southeast lo the 11z 5856 Sargent Constrgetion Co.
EBBF 37032, CiR bl {Dual) Igalella~Midiand Ca. iine
EBBF 36044, CI9R [ 1,634 240 US 10 Helocation [rom Sanford Lake, east and south 118 3¢ W. H. Knapp, Ino,
{Duzl) to Stark Rd.
. EBBF 18033, C3RN 3 5. 806 4R US 27 Relocafion from grade separation south of 122 660 Sargent Conatruction Cuo. (1}
[ {Dual} Colonville Bd., novth to 434 & north of Hatton Rd,
EBBF 56044, ClGR [} 7.067 24 fu US 10 Relocation fram west of M 13, southeast to 123 £66 Pierson Contraoting Co.
(Dualj Sanford lake
; EBL 41025, CTRN 5 o871 | 2am 1196 st the west side of the Grand River. east to 124 86¢ | Pierson Conlracting Co. @}
i (Busl) Cheney Ave,
i
: z EBBF 25031, C11EN ] B. 948 24 8 US 23 (nortkboun oniy) from 2.1 mi vorth of M 59, 138 T35 L. A. Davideen
o EBBF  470i4, C4RN 3 north to 1188 ft north of the Livingsion-Genesea
Co. line
BF 11021, C6R 7 0,55+ | 240 M 60-T'5 22 from sast city limit of New Buffelo, east 140 793 | Titus Comstruction Co, B2
+ EBL 11015, QIGRAN® te ast of I 96 Lnterchange
v ENBF 5645, CiR ] 8,420 24 Mt US 1% Relocation [rom the Isabella-Midland Co. lino, 141 Bo2 Cooke Contracting Co.
= (Dusl) southeast 1o 2234 {t west of M 18
14 EBBF 47013, CSRN B 1. 344 2¢4 0 US 22 Reloestion frem C&O RR, north to north of 142 1 L. A, Lavidson
- EBI 47084, CLORN* {Bual) 1 86 intcrchange
0 EBI 23152, C1HN [ 2690 | N 195 from 239. 16 # north of Eaten Hwy, , south to 144 708 Pietson Contracting Co, (4}
1 {Dxzal) sonth of M 42
0 EB1 47065, CIRN*** 5 2.675 24 R 186 from 2490 [t west of Grand River Ave., soulheaat 148 803 L. A, Davidson
EB1 47064, CLORN* {Dusl) & to 78O ft wost of Cunlerbury Rd,
v 36 I
{Dual}
_ EBI 16041, CORN? 4 I.618 24 it 175 from NYCRN, north {o the M 27 inlerchange 159 #x Eisevhour Gonst. Co. &
{Bual)
D
@ BL #1111, CHRN [ L. 54t 24n TS 23 from 940 ft south of Janes Rd., north to 154 B4Z Cocke Contracting Co.
M 81 interchunge
. v 12041 F, CLU 2 0. 756 44 L & M 28 from Hickory St, Munising, soulheast to 180 1113 Racco Construction Co,
: 62 ft Cedar 5t,
H Bit 270214, CTLU 1 0. 440 24 ft US 2 frown the Michigan-Wisconsin State line, * 197 1064 Thoraton Censtruction Co,
(Duai) easl in Ironwood
F 13944, CIR 7 0,568 211 194 BL [rom 0,505 mi ¢ast of the east limit of 201 956 Cross & White
Marshall, northeast to 134
EBBF 2a021, C4R 3 2.708 o it US 2 from easl limit of Iron Mountain, east to west 202 1100 Bacco Construetion Co,
EBBF 22022, CAR*** limits of Norway X
-
. w Weighted Arithmetic Meon for 19631 Coastruetion 135 730
Fested in 1942
\,
r_ B 170330, C2RN 2 5,087 | zam 175 from 0.5 mi northeast of Kinross, northeast 117 571 Piergan Contracting Co.
(Dualy ta old US 2
BF 410330, CTY, C2R 5 8,052 | 24k M 47 Riclocation from 9.5 mi nexth of Batlards, 113 591 Piorson Conlracting Co.
z BF 41033E, Coll, Ciok northwest Lo exiallng M 37 in Muskegon Co.
RF 61173A, C1U
=
- EBl 47086, CLRN ] 7.860 | 21t 196 [rom 0.195 mi cast of the Livivgaton-Ingham Co, 126 794 Cooke Contractog Co.
0 {Dual) line, east to ©.134 mi northwest of Millet Rd.
= EDRY  BL074B, CSHRN 8 481 | zam US 23 Relocation from 0,43 mi north of Willls Ad., 128 851 Deston Construction Ca, €}
o {Duat) north 1o north of US 12
[
@ BS5  DI0BLB, C4R 7 1259 | 48R M 43 from 1417 It west of 10:k St, , ezst to t2th St, 130 624 Carl Goodwia & Sona
Zz EBI 25131, CSRN L] 2.730 240t 175 [rem US 23 intersection, scutheaat 1o Fenton Rd. 132 a7 L, A, Devidson
o] {Dual)
L8}
Bi 17034D, CBUN 2 2210 | wafe 175 [rom south of 3 Mile Kd., north to 2000 it gouth 135 716 Hodgkiga & Dowma, Inc. ()
a (Daal) of Easterdry Ave., Sault Slo. Marle
2]
» Bl-t 03111A, CILIRN 7 5,501 24 ft U5 132 Relocation from "E" Ave. (4.0%3 mi south of 138 642 Carl Goodwla & Boan
- BF 3901412, CBRN {Dual) the Kalamazoo-Allegan Co. line), north to 500 i
‘ south of M 83
i BEF B1U74A, CLRN 8 4.630 24 ft US 24 Helooution from 146 [t aoulk of Ellaworth Rd,, 142 588 Denten Conatruction Co. ™
1] {Duzl) north to 2242 [t north of Geddes Rd,
EH

]
)
)

i syhcontract from G, F. Replogle

UH

{3

dubeontratt from A, Lindbecg & sons
Subcontract [rom 8. J. Groves & Sons Co.
Contract awardsd 1o Chas, J, Rogers loc., Couke Coptracting Cao,

Suhrontract from Holloway Conatruction Ca.
%) subcosteact from Raff & Bexter Conlractore
Seheentract from Louis Gavavaglis Contracters [ae,
Subcontract from Cunonle Conetructios Co.

, and Jutton-Kelly Co,

4

- adslitional data see Talde 3.

Rilecation portion anly,

2% Fur additional data see Table 3.




TABLE 1 (Cont.)

ROUGHNESS DATA SUMMARY FOR RIGID PAVEMENT

(TWO- LANE POURS)

Roughneas
Project Diatrict m:ﬁ"h’ Type Route asd Project Location mtegratar, ;f:f: Pavlog Contractor
1T Ty
lo. /M3 g'e/Mile
EBL 26131, CBRN*+* [3 4071 | b 176 from the C&O RN, aorthwest to west of Fenton 142 728 Cocke Contracting Co.
(Dual) Rd.
z EBl 26131, CLRN*** 5 2.420 | 24 ft 176 from Evana Fd., northepat to the CkO RA 142 821 Cooke Cobtracting Co, %)
o EBI 62173, CLRNY** [ (Dual}
- BF 47014, C&RN 8 8,346 24 i TS 23 Relecntlon from north of [ 96 Interchange, 144 714 L. W. Edisor Co.
b {Dual) oorth to Dunkam Rd,
3] EBL 17934, CLUN z 0.595 | 24 175 from 2000 ft aouth of Easberday Ave,, Seult Ste, 144 742 [ Bodgkiss & Douma, e, ™
a {Duzal} Marie, oorth to the nterpational Bridge
x EBBF 81076, CLUN 8 5.489 | 241t US 23 Relooution from north of the Wabssh AT at 148 698 | Denton Construction Co, (6)
= EBBF Bl076. C¥RN {Bual} the east limita of Milan, north to a point G. 43 -
mi north of Willis Rd,

0

BF 390 4B, CERN 7 5,049 24 ft Us 121 Relocation from 2300 ft south of M 43, north 160 695 Carl Goodwln & Sona
z {Duialy to "E" Ave.
o
: BF SLOT4D, C4RN 3 57900 | zant US 23 Relocation from Rorth of Geddos Rd. , aorth 152 T4 Denton Construction Co. 110)
o BF $11634, CIRN (Dual) sud weat 1o existing US 23

EB! 19022, C4AN il 4.763 24 n 1 9& from cust of M 100, southenst io 271.09 & north 153 TE9 Denton Copetructlon Cn_u)
o {Dual) of the Clinton-Eator Co, line
© F 73121B, C1 [ 1108 | naa B8 53-M 54 (Birch Ruo B, ), from [ T4 to M B8-M 54 169 %05 W, H, Knapp, Inc,

15713 junctien

o
_ B 21022, CIR 2 2,486 | zan US 2-US 41-M 35, from 0,217 mi south of the south 181 336 L. W. Brumm 1)

BY 21022D, CIU {Mal) city Umit of Gladstene, sortheast to US 2-US 41

Bl 210254, CsU junction

Welghted A~ithmetic Mean [or 1962 Conatruction 130 701
Teptod in 1962
WEICHTED ARITHMETIC MEAN FOR 1962 AOUGHNESS TEST YEAR 1a8 T 718
L

)]
1)

Subcontracl [rom Hollowny Copatruction Co.
Subeaptract from A. Lindberg & Sons

#4% For additional data see Fable 3.

) gubcontract from Alpine Construction Co,
{0) sypeoatract from Miller Brothera ine,
1) npeontrast from Prukach Construction Co,
TWELVE-YEAR ROUGHNESS SUMMARY FFOR RIGID PAVEMENT
Test Year ] 5 | 1852 I 1963 | 1954 l 1955 | 1856 I 1857 [ 1958 I 1959 l 1960 l 1961 l 1962 T 19401 -L04G2
Total Projecis 17 22 40 byy 2z 21 3 34 45 35 9 R it
Percent Geod 41 5 18 28 36 19 BL 74 53 k3 a8 24 AR
0-13% 1, /mf
Percont Averege 35 68 67 42 64 62 36 26 40 14 49 58 46
191174 ln. /mal
Percenl Poar 24 “ 15 28 [ 19 a 0 7 3 12 1 1
175 o meore o, find
Weightad 142 1s2 144 148 138 141 126 116 1 17 H T 138 131
Arithmetic Moan
Project Mileage* 48,327 81,575 93,79 41.271 52.690 82,473 165. 588 134.048 168, 692 154. 333 133, 043 140.128 1280. 651
Loma Milenge** 160,614 163, Mo 233,727 01,622 140,574 220,399 559,781 461,520 645,962 554, 350 484,012 511.848 4176, 479

* A6 glven in Contract Division monthly "Report of Awards"
** Total rofleage of 14~ or 12-ft wids tanes



TABLE 3
ROUGHNESS DATA SUMMARY FOR RIGID PAVEMENT WIDENING
(ONE-LANE POURS)*

Rovghness
Project Dilatrict Ler;ilglh, Type Ruoute and Project Lueation Integrator, ln(rif.va(:.:: Paving Contractor
icator,
I, /Mile Py
-
4 EBL 47085, CIRMN - 1. 340 12 1t 1498 {medizn side, bath roadways) from northwest 168 9J9 L. A, Davidson
Q EBS 41084, CLORN®** of Speacer Rd., southeast approx. 7075 It
—g EBBF 22622, C4R 1 1.75 12 f US 2 (shouider skie, both readways) from US 141, 198 1082 Beeco Construction Co,
g E enst 10 west Emils of Norway
T
Zz . .
o Weightud Arithmatic Moan for 1961 Construection 185 1425
Q Teated in 1962
N,
s
> EBI 25131, CIRN 8 2.820 128 175 {medan side, both rondways) from Evans Rd. 153 412 | Cooke Contracticg Ca, ()
[s) EBl 63173, G1RN L northeasl o the C&0 RR
=
(] EBL 25131, C3AN L] 4,071 2zt 175 (median side, both rundways) from the C&O RR, 167 891 Cooke Contractng Co.
E northwest to wast of Fenton Rd.
=
[}
% Weighted Arithmstic M=ap for 1362 Construction 161 iy
[¥ Teated in 1962
o
o
o - WEIGHTED ANITHMETIC MEAN FOR 1962 ROUGHNESS TEST YEAR 189 916
\

) Contract awarded to Chas, J. Rogers, Cooke Contracting Co., and Jufton-Kelly Co.

*  All construgtion is "third-lans™ widening Lo projects reported in Table 1,
** 196 poTticn only.

| TABLE 4

| FIVE-YEAR ROUGHNESS SUMMARY

FOR RIGID PAVEMENT WIDENING
(ONE-LANE POURS)

Tesl Year [ 1958 | 1959 | 1960 1 1961 l 1062 l 16561862
Toinl Projects K 2 & 10 4 a4
“. Percent Good B8 0 20 3 0 H
N 0-130 in, /mi
Percent Average Bl 60 0 T8 43
131-17 in, - mi
Pervent Poor a0 Zn it 25 29
115 or more in.Smi
Weighted I 184 140 181 165 158
Arithmetie Mean
Projuet Milespe® . 403 3.002 L. 825 17,104 10,806 51,130
3,472 24,152 31,87 2.l 84, 248

Lane Mileoge+*

* As given in Contenet Division monthly "Report of Awards
*+ Tolad mibemee of 11- or 12-ft wide labes



TABLE 5

ROUGHNESS DATA SUMMARY FOR FLEXIBLE PAVEMENT

Lo Roughnass
Project Detrict :‘ b, Typa Route awd Projact Locatlen \ntegratar, | LeVeL Paving Contruclor
In. /Msle gtar it
—
EBB¥ 72014, C1RN 4 £.881 24 1t US 27 Relocalion from 0,452 mila vorth of M $5, 92 490 ‘Thornton Construction Co
(Dualy north to 0,412 mile north of Higgies Lake Rd,
z E8] 20014, CIAN 4 4.963 | 2afta U5 27 Relooation north from south of {uterchange 5% 231 Lake & Howell Canstruetion
o EBBF 20016, O3RN 24 &t with M 15-M 76; acrth from ihle intezchange on Co. 1)
- (Dual} 175 to 2855 1t acoth of M 72
-
v EBBF 72014, CIRN* 4 +.220 | 24D Us 27 Relocation southbonnd from 2040 f north of 97 486 Thorntun Genstruction Co.
o Higgina faks Bd,, north 4.22 mi
14
- ERF 18834, CIRN 3 8.908 | 24ft US 27 Holocatlon froxa 5. 809 mi south of the Clure- 98 at Mitl-American Construction
H EBF 72018, C28RR 4 Duel) Rozcomitor €o. 4ing, zorth Lo 3.007 mi north e,
g of the Co. llae
o ZBL 28015, C3RN 4 4,847 | a4t 175 from north of Conaty Rd. 612, mortii to the 163 504 Thernton Constructing Co. ,
{Duat) Cteego-Crawford Co. Line e, (3
; EBL 20014, CLRN 1 5.026 | 241 176 from 2655 il Bouth of B 72 woTth to 2377 &t north 18 SL6 Suginaw Asphail Paving Co.t)
- EBL 20015, C4RN {Dualy of M 93
Weighted Arithmetic Mean for 1362 Construclion 180 419
Tested in 2852
EBL 59013, C3RN 1 5.086 | 4% 175 from 840 (& north of Charles Briak R, , north 103 392 Spartan Asphalt Paviag Ce, 1)
£B 58013, C5TN {Dniat) o 2780 [t vorth of M 32
EBI 16001, CORN** 4 620 | 241t I 75 from eouth of M 68, rorth 2.529 i to NYCRE 104 412 Enst Shore Asphalt Paving
(Pual) ©o. (5]
¥BBF 18034, CIRN 2 6,768 | 2dEt US 27 Neloeation from 0. 25 ml south of M 61, north 106 454 Mid-Ameriens Construclion
{Dual) 6,758 ml Tne, 18614
F4 ieth-Rilvy Consirvetion Co.
=] Tne. 196288
- EBBF 18033, C5RN 3 4,168 § Z4 it US 27 Reloeation from Tiatton K., north to 0. 26 mi 109 488 Mid- American Construction
(Dual) zouth of M 61 ine, 196110
+= Bieth-Riley Construstion Co.
i e, 195200 '
5 EBI 69014, CLUN 1 sma | mu 1 75 from north limlts of Gaylord, north to_the sovth 110 418 Spartan Asphall Paviag Co, &
EBI 69014, Cann {aaly Limits of Vanderbilt
4
EBf 20016, CZRN 4 4.864 § 241t 115 from 2877 ft north of M 93, north to north 1tk 381 Thornton Constraction Co.
= {Dual} af County Ril. 612 me, @ % (6)
“ EBI 11015, Cisry T 5985 | u0t 194 from 2109 f1 sonth of US 12-M §0, northeasl to 118 581 Ricth-Riley Congtruation Co.
z {Dunl) 2947 It pouthwost of Fasy Rd. Inc. {7
o EE! #3013, C1RN 4 T.665 24 ft 175 from the Cruwford-Otsego Co. like, north to 181 445 Spartan Asphall Puving Ce, (4}
) {Dualy 840 £t morth of Charlea Brink Id,
EBL 16093, C3RN 4 7.9az | %t 175 fram 075 mi north of Wolvering Rd. , orth 128 472 Spartan Asphall Paving Ca, (U
EBL 16003, CSAN {Dual} to south of M 68
o EBBF 20016, C1RN 4 6.270 | 24t US 27 Relocation from 3604  south of Crawford- 146 518 ‘Thornton Canzlruction Ca. .
o EBEBF 72034, C4RN {Dual) Roscomtnen Co, line, norlh to sonth of Interchange Inc,
with M 18-M 78
o
- EBBF 72011, CIRN* 4 4,220 { 24t 18 27 Relocation northhound From 2080 L serth of 171 ] Thornlon Construction Cv. .
Higgine Lale Rd,, north 4.22 mi e,
Vatghted Arithmetic Mean for 1962 Censtruction 1 472
Teated [n 1962
WEIGHTED ARITHMETIC MEAN FOR 1962 ROUGHNESS TEST YEAR 1 {84

Subcontract from Jobueen-Greeee Co.
Subgontrarct from Glililand Construction Co.
Subcontract from Plecson Ceniracting Co.
St from Holl C Co.

from C, ¥. Beplogle Co.
Levelliog vourse applied in 1961 and wegring course applied in 1862,
Subcontract from Loule Garavogliz Gonlracting, Tne.

Due \o diffarences in eonstreetion mothods, the northbound (18462} and soutiibound (1361) poudwiays ate reported segaraleky,

Praject part bituminons nud part concreto; nee Table 1.




