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SUMMARIES OF MICHIGAN PAVEMENT ROUGHNESS
1963-64 Test Program*

This report includes data for both the 1963 and 1964 test years,
Annual reporting for 1963 was postponed, as a result of an accident in
which the roughness measuring wheel was damaged. The wheel was
rammed by a car, while the roughometer truck was waiting for atraffic
light to change. At the time of the accident (August 28, 1963), extensive
special roughness tests of older pavements had been completed, but the
amount of 1963 testing of new pavements was insufficient to warrant re-
porting. Roughometer wheel repairs were completed by November 1,
1963, but it was decided that since the program could not be completed
before snow and ice accumulations interfered with testing accuracy, re-
porting and further testing would be deferred to the 1964 test year.

For several years before the accident and in all subsequent testing,
two measuring systems have been used in obtaining pavement roughness
values--the Integrator, reporting relative movement of the roughometer
wheel with respect to the roughometer frame in accumulated inches per
mile, and the Acceleration Level Indicator, reporting accumulated ac-
celerations detected by a 0-to-2 g accelerometer mounted on the rear
of the roughometer frame as accumulated g's per mile. The slight modi-
fications in the roughometer suspension system following the accident
resulted in a more flexible suspensionsystem. The resulting accumulated
accelerations, determined by the roughometer frame's vertical dis-
placements and recorded by the Level Indicator, were smaller. If the
accumulated vertical frame displacements have become smaller, then
the frame is holding closer to a constant horizontal position. This allows
the Integrator to record the actual accumulated vertical displacements of
the road surface more effectively. In summary, by effecting slight
alterations to the roughometer suspension, improvements have been
made in the exactness of the Integrator.

Because of standard calibration procedures before and after the
accident, Integrator counts before and after the repairs may be com-
pared directly. However, Acceleration Level Indicator counts afier the

* Throughout this report, the terms "construction year' and "test year" are specifically used to distinguish hetween the
period of construction operations, 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" o length given in terms of individual vehicle lanes.



repairs are lower than before and cannot be compared directly. Al-
though a different correlation now exists between Integrator and Ac-
celeration Level Indicator, this correlation is again very significant. The
correlation coefficient for all data since the accident is 0.911 and the
standard error is + 66.1 g's per mile.

The result is a general lowering of all Acceleration Level Indicator
values. While this lowering of values changes the slope of the regression
line in a statistical analysis of the two measuring systems, there exists
a continued significant correlation coefficient of 0.911 between the two
systems. This compares favorably with the previous correlation coef-
ficient of 0.926 obtained prior to the equipment changes which resulted
from the accident. The simultaneous operation of the two recording
systems continues to provide a valuable cross-check of results and method
of validating operations. However, it has been deemed impractical to
equate the present numerical range of Acceleration Level Indicator values
with the numerical range reported prior to the equipment change.

The 1963-64 measurements included 607 line miles of standard
rigid pavement (two-lane pours), 120 lane miles of flexible pavement,

and 58 lane miles of rigid pavement widening (one-lane pours).

Rigid Pavement Construction (Two-Lane Pours)

Individual rigid pavement projects constructed as standard two-
lane pours, and their roughness values as determined in the 1963-64
test program, are listed in Table 1, grouped by year of construction,
and ranked within these years according to accumulated inches per mile
roughness by Integrator measurements; where two or more projects
have the same Integrator count, they are ranked by Level Indicator count.
During the 14 years of roughness surveys, these Integrator values have
ranges from a low (smooth) of 93 to a high (rough) of 282, ¥or 1963-64,
the range was from 103 {o 186.

Oﬁ 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)
"poor! {175 or more)

Table 2 shows that since 1951, with a total of 396 rigid pavement pro-
jects tested, 42, 47, and 11 percent of this total have been good, average,
and poor, respectively. In the 1963-64 test years 40, 51, and 9 percent



of the 35 projects measured were good, average, and poor, respectively.
The weighted arithmetic mean for roughness of all projects tested during
the 1963-64 test years was 131 accumulated inches per mile. This is an
improvement over both the 1961 and 1962 test years, and in a very general
way, reflects greater overall smoothness of newly constructed pave-
ments.

Rigid Pavement Construction (One-Lane Pours)

In addition to the usual surveys of roughness on newly constructed
standard rigid pavements (two-lane pours), the 1963-64 measurements
included 14 rigid pavement widening projects (one-lane pours), with the
results shown in Table 3.

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

Flexible Pavement Construction

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 cxpressway quality are included in the surveys, although other bitu-
minous projects may be measured when construction procedures or
special roughness conditions make this desirable.

Seven flexible pavement projects built to Interstate expressway
standards were surveyed in the 1963-64 test years., The accumulated
inches per mile figures presented in Table 5 are the result of measuring
runs in separate wheel tracks in both the traffic and passing lanes.



TABLE 1
ROUGIINESS DATA SUMMARY FOR RIGID PAVEMENT
- (TWO-LANE POURS)

Roughness
Project Distriot Leugtn, Type Aoute and Project Location Integrater, Level Paving Contrecior
mi. la. /Mile Indicater,
' g'a/Mile
4 o EM 41026, CZRAN* 5 5. 146 241t 1 98 eant from near Bristei Ad, to the Graad River; 136 468 Sergent Construetion Co, (1)
= ERI 41131, C59RN {Dual) alag U4 131 north from 0.247 wel. north of Grand
b4 & Rapida north city Hmit.
-0 36 ft
U (Dual)
\,
S
EBACI 231534, CLIRN 8 3.604 24 it I 96 eaat from 2930 ft southenat of M 78 to enst of M 989, 108 485 Plersen Contracting Co. (2)
EBACI 330834, CIRN {Dual)
EBACI 170338, C1RN 2 5,897 24 ft I 75 north from 1 mi. south of FAS Rte, 1654, to 0.726 114 asg Hodgklas & Donma, Inc. (3)
EBACI 17033D, C1RN (Dual}  mi. north of exiating Tone Rd.
EBACI 23152B, CIRN B 4,640 24 ft I 98 south from south of M 43 to southeast of M 78. 115 493 Plerscn Contracting Co. {4)
{Dusl}
EBI $3172, CZREN L] 4,830 24 ft I 75 east from west of Beldwin Bd. to cast of Welton 117 ez Denton Conetracticn Co. {6)
{Dual)y Blvd.
z BF 380134, CIRN T 5.295 24 US 131 north irom "U' Ave, to "0O" Ave, 117 419 Denton Constructlon Co. (8}
(Dunl)
Q
T 47074A, C4 8 4.287 24 it M 52 north frem M &0 to UB 12, 320 BT4 Denton Construstion Co, (7}
- EBI 3172, C5RN* a9 7.42¢ 24 0 1 75 norihwest from weet of Baldwin Rd. to 0.754 ml. 124 486 Denton Construction Co. (G}
EBI 63173, C7RN {Dual) wesat of Allen Rd.
&
v 36 6
- {Duat)
o EBI 47065, CLRN a 5.796 24 ft 1 96 southenst 5.796 mi. from 400 fi west of Chilson 133 633 L. A. Devidson & Sargent
(Dual) RBd. Construction Co. (8}
s EBACI 33080B, C3RN 8 a.658 24 ft 1 96 east from 787 i easl of Grovesburg Rd. to 2573 136 611 L. A. Davidaon
0 EBACI 33082B, C5UN (Brualy ft eapt of College Rd.
EBACI 33083B, COUN
P EBACI 33684A, CLRN
o Bl 63174, CIRN* 9 6.134 a6 it I 75 northwest from 1.2 mi. west of M 15 to 0,13 mi, 137 383 Sargent Conatruction Co. @)
ual) west of M 87,
[V
BI 633173, CLIRN* 9 6.508 L33 I 75 north from 660 & north of M 87 to Evang Rd. 139 450 Hertel-Deyo Co. (3)
(Duai}
o BI 41131, CBHUN* ] 1.852 36 1t US 181 north from 6th 5¢. to Richmond 8. 14 668 L. W. Edison Ca.
' (Dual}
: I
B141131, CR4UN* 5 0.132 a6k US 131 porth from Richmond 8. {0 0.247 mi. north of 165¢ Te6 L. W. Ediaon Co.
@ B14113i, C86EN (Dual) Grand Rapids north city limit,
- EBACI 470664, C5RN 8 6,208 24 §t 196 southeast from aorthwest of Mitlett Rd. to 490 ft 162 636 Sargent Conatruction Co. (2€)
{hal) west of Chilson Rd.
BF 221D, C5V 1 4.684 24 8 US 2 east from Howell St. to the Litile Black River, 162 903 Bacco Coustryetlon Co,
BF 27021D, Csit &
BF 270218, CTU 24 ft
{Dual}
BS TT052C,, G2 8 1,193 48 fi M 29 north frem Thornapple 8t. to 8. Clair north cify 179 743 Apderson & Auzzin Contractors
1imit.
Welghted Arithmestic Mean for 1962 Construction 130 613
L Tested During 1958-64 test yenrs
BI 49025G, CR22RN 2 6,937 24 ft I 76 north from 0.5 ml, north of M 134 to south of FAS 103 204 Plerecn Contracting Co. {11)
(Dual)  Rte. 1082.
Y z
Q Bl 48026E, C18RN 2 7.802 24 6t I 75 north from south of existing M 123 te north of M 28, 107 323 Plerscn Contracting Co, {2}
t’ {Dual)
! =
: E BI 17033E, C12 2 3.125 24 ft I 75 north from existing US & to 2500 £t novth of M 28. 110 285 Peraon Contracting Co,
] (Dual}
: r
; 8 BI 170334, CHRN 2 6. 787 24 ft I 75 north from scuth of FAS Rte. 1052 to 1 md, south of i18 424 Hodgklea & Douma, Inc, (4)
i m BIL 170334, C$AN {Dual) FAS Rte. 1364,
1 3 Bl 49026H, C20RN
BI 43033B, T14 7 4,3 24 1t 1196 north from 600 it north of 101at Ave. to 100th Ave, 118 360 Carl Goodwin & Song, Ine.
: {Dual)
H i e T S U W
i

* For addltional data see Table 2

{4} subcontract from Kenny Gonatruction Go.
) subeontract from Canonle Construction Co.
. 3) Contract nwarded to Alpine Conatruction Co. & Hodgkiss & Douma, Inc.
X (4)  Syheontract from Glililand Conetrucilon Co,

d ) gub ¢ from 5. D. Sol & Sons

©) Subcontract from Smith Brofhers Excavatlng

{1} Subcontract from Maclean Construction Co.

8} Contract awarded to L. A. Davidson

(9} Contract nwarded 1o Hertel-Deyo Co. & C. E. Utterback
{10) Suhcontraet from Holloway Construction Co.
{11) subcontract from L. W. Edison Co,




TABLE 1 (Cont.)
ROUGHNESS DATA SUMMARY FOR RIGID PAVEMENT
(TWO-LANE POURS)

lovghness
Project Distriet l'cll:lgith' Type Itoute and Project Location Integrator, 1 :!eur:l Paving Contractor
. ndicator,
. /Mlle ga/Mile
F 79041C, C3 0.818 24 it M 46 east from Vaasar Rd. to M 24. 127 G456 Denton Construetlon Co. {12}
B1 800314, {1 5.613 24 ft 1186 north [rom Lhe C&O RR to 1640 ft north of 1018t 128 413 Carl Goodwin & Sons, Inc.
{Dualy Ave.
BI 03033D, C18 4.2 24 & I 156 north from 103th Ave. to 116th Ave. 131 385 L. W. Edlson Ce. {i3)
{Dual)
BI77111B, C3 4.583 24 & I 94 northeast from St. Clair Hwy. te Big Hand Rd. 134 402 Sargent Censtruction Co.
~ (Dual}
I
z I 33045A, C4* 2.263 24 & I 486-US 127-M 78 north frowm ME. Hope Ave. to Grand 140 408 Denten Conatruction Co. (14)
o U 331714, {1 (Draal) River Ave.
U 331718, €2 &
v U 33171D, €3 350
= (Dual)
z B! 17034A, C14 B.405 24 I 75 worth fram 2508 ft north of M 2B to 2300 ft south of 143 458 Hodgkiss & Douma  Ine. (15)
s} BE 17034B, C15 {Dual) 8ix Mite Rd, ’
+ U 460610, C6 11.845 240 M B2 north from the Michigan-Ohio state line to Adeian 144 600 Hertel-Deyo Co.
85 484714, C1 & gouth ity imit.
bt 151
po J
« Bl 7Ti114, C2 5.89 24 H I 94 northeast from Springborn R, o 5t. Clalr Hwy, 145 897 Sargent Construction Co.
(Dual)
-
w 1330450, €1 2.57 24 1t 1 496-M 78 north from south of Cavaanugh Rd, to Mt, 146 520 Bargent Constructlon Ca, (1)
rd 1330458, C2 (Dual) Hope Ave.
1330457, C3
°
4 BF 350144, C23 2,140 24 ft U8 131 north from Paricview {M) Avs, to soath of M 43, 140 664  W. K. Kpapp, Inc. (18)
{Dual)
" BF 200144, C12 2.207 24 ft UE 131 north fram Milkam Rd. to Parlkview (M} Ave, 165 582 W, B. Knapp, Inc. {16)
o BF 350144, Cl4 {Dual)
o BI 390248, CL6
- U B2042E, <8 1 1.768 M0 US 41-M 28 Marquette Bypass. 184 124 Bacco Conatruction Co.
(Dual)
U go02zc, €2 T 1.580 48 ft US 2 east from Centerville 5t. (M 78) to 1300 ft east 186 804 Crose & White
of Viaewood Ave.
Weighted Arithraetie Mean for 1963 Construction 131 440
Teated During 1363-44 teul years
WEHGHTED ARITHMETIC MEAN FOR 1963-84 ROUGHNESS TEST YEARS i3 476

*

For additional data see Table 3

49 gubeontract from Hollowsy Construction Co.
012} guheontract from C. E. Utterback

A3} Contract awarded to L. W. Edison Co, & Camonle Conatcuction €o.

8 gupcontract from A. Lindberg & Sons, Inc.
115} gyubcontract [rom Gilliand Construction Co, & Bacco Cossbruction €o.
16) Contruct awarded to Smith Brothers Exeavating & W, H. Knapp, The.

{TWO-LANE POURS)

TABLE 2
FOURTEEN-YEAR ROUGHNESS SUMMARY FOR RIGID PAVEMENT

Test Year 1951 I 1952 I 1963 ! 1054 1555 1956 I 1057 1058 | 1569 l 1960 I 1361 I 1962 1963-1964 1951-1964
‘Tatal Projects 11 25 40 17 22 21 a3 34 45 356 a7 36 36 387
Percent Good
== 61 T4 i3
0-180 in. /mE. 47 4 11 29 an 19 1 83 a8 25 40 42
Percent Average 20 8 b3 42 6 62 36 26 2 14 19 61 51 47
131-174 in. /mi.
Percent Pom- 24 28 15 29 ' 19 a 1] T 3 13 14 9 i1
175 or moTo in. /mi.
Welghted 141 126 14 124 ur 132 181
Arithmetle Mean 144 154 148 147 140 131 30
Project Mijeage* 48.327 70.615 98.793 45,271 52.680 82.473 165.086 140.506 1G8.892 154.3331 133.043 140.128 167.040 1463. 185
Lane Mileage** 109,318 173,900 250,082 110,808 145,723 241.B86 520,200 487.362 660.744 538,866 477.087 511.668 606,862 4854, 496

* Aa given in Contract Divislon monthly *'Report of Awgrds®
** Tolal mileage of 1L- or 12-{t wide lanes




TABLE 3

ROUGHNESS DATA SUMMARY FOR RIGID PAVEMENT WIDENING

(ONE-LANE POURS)*

Roughnesa
Project Bistrict 1&:‘?”’ Type Route and Project Locetlon Integrator m’:"e} Paving Contractor
. ' icator,
n/Mile |
(_ E EBI 41131, C59RN b 0,511 121 U8 131 (medlan side NB roadway, shoulder slde 8B 16y 547 Bargent Conatruction Ce. (1)
20 roadwny) netth 0.521 mi, from 0.247 mi. north of
C § Grand Raplds north clty limit.
4 BI 63173, CORN* 8 6,134 12 & 175 {median side, both roadwaya) northwest from 3.2 142 491 Sargent Corstruction Co. (2}
mi. west ¢f M 15 to §.13 mi. north of M 81.
Bl 41131, CB4UN* 5 0. 732 121 U5 131 (median slde, both roadways} north from Rich- 146 636 L. W. Edlaon Co.
BI 41131, CEBRN mand §t. te 0,247 mi. north of Grand Rapids narth city
z iimit.
o
5 BI 63173, CLIRN® 5 6.508 12 fi 1 75 (median stde, both roadways) north from 660 it 149 506 Hertel-Deyo Co. (3)
2 north of M 87 {o Evans Rd.
o .
¢'0_7 B1 41131, CAoUN* § 1,052 121 US 131 [median aide, both roadways) norih from 6th 151 88 L. W. Edison Co.
% 5t. norih to Richmond St.
1)
o EHI 83172, CBRN* 9 1.234 2fn 175 (median side, both roadways) northwest frot weal 1a0 £78 Denton Conatruction Co. (4)
g EBI 63171, CTRR of Baldwin Rd. te 0.754 mi. west of Allen Rd.
U 73063B, Cb ] 1.153 36§t M 46-Hemington St. (WB roadway) west from 17th St, bl 656 W. F. MeNally Co.
to Sheridan St.
Welghted Arithmetic Mean for 1942 Conatructlen 149 5%
Tested During LA6I-64 test yenr .
\
T 21031E, €3 z 1,780 11§t M 35 (zheulder side, both roadways) north from Lake 151 641 Fex Yalley Conatruction Ca.
Shore Dr, to south of US 2-US 41.
F 130220, €7 T 0,700 2 M £0 (median side, both roadways) east from 100 It 173 675 Titus Construction Co. (5)
weat of Goldup 5t. to 300 it east of the Kalemazao
River.
U 568023A, C10 ] i.18% 36 ft M 20-Buitles St. east from Eastman Rd. io 2nd St. 179 879 Titua Construction Co. (6)
z
E U 550314, C9 1 G.852 1Lt M 35 (ahm{lder side, both roadways) nartheast [rom 185 658 Caspian Construction Co.
3] US 41 to Merominee north ¢ity {imit.
5 -
E 1330454, C4* a 0.85 121t 1496-M 78, Homer-Howard one—way street system 188 648 Denton Conatruction Co. (7)
’2 U 331714, C1 (inside lanes, both roadways) north from Kal
o U 33171B, €2 St, to Grand River Ave.
(¥} U asiTih, €3
o .
3 USS 35411E, €3 8 2. 986 12 ft M 99 {shoulder side, both roadways) north from 186 195 89g Eisenhour Construction Co, (B)
- USS 32011D, €4 to NYC RR
U 730638, C6 6 1,39 36 It M 46-Holland Ave, (EB roadwey) east from Warren 203 a6l W. F. McNally Co.
8t. to Genesse 5t. .
Weighted Arithmetic Mean for 1963 Construction 184 730
Tested During 1863-04 teat year
WEIGHTED ARITEMETIC MEAN FOR 1963-64 ROUGHNESS TEST YEARS 163 519

®  All constroction is Mikird-lane” widening to prejects reported in Table 1.

U guhontract from Kenny Conetruction Co,
Subcontract from Casoile Construction Co,

Contract awarded to Hertel-Deyo Co. & ©. E. Utterback,

Subeontract Irom 8. D. Selomon & Sons,

Suheantract [xom Reith-Hiley Constraction Co,
Contract awarded to Eisenhour Construction Co. & Titus Construction Co.
Suboentraet from A. Lindberg & Sons, Inc.
Contract awarded to Eisenhour Censtruction Co. & Bpartan Asphall Puving Co.




TABLE 4
SEVEN-YEAR ROUGHNESS SUMMARY
FOR RIGID PAVEMENT WIDENING
(ONE-LANE POURS)

; Test Year l 1958 | 195¢% 1960 1961 1862 i 1063-1964 l 1968-19%64
‘ Total Projecls a E El 10 4 ) a8
Pereent Good
0-130 in e 33.3 o 20 L] a L] 5
Percont Average . = 5
131174 T 7w 34.3 B L] 70 % a4 L]
Percent Poor . o 4
175 or more In. /mi EE 50 20 30 45 36 32
Welghled
s 182 16 183 B
Arithmetie Mean 122 104 ' 9 1s
Project Mileaget 5.404 @, 002 13.926 17.704 10, 0GB 27.093 77.223
Lanc Mileage*+ 1.176 6,184 24.152 31, %95 20.012 7.940 151,459

* An given in Contract Division monthly "Report of Awurda"
** Tolal mileage of 11- or 12-f wide lanes

TABLE 5
ROUGHNESS DATA SUMMARY FOR FLEXIBLE PAVEMENT

Roughness
. Leagth " 1
Project District Type Route and Preject Location Tnte: Leve Paving Contracior
wi. ETROT. ) dicator
in/Mile o
g'a/Mile
ry
% EBACI 11111B, C3RN 7 3.508 24 | 1 106 perih from Riverside Dir. to the Berrlen-Van 106 261 Globe Constructlon Co. (1}
- {Dunt} Buren county line
u
3 EBACI 111114, CLRN T 4,459 24 ft 1196 north from 1 94 to Riverside Dr. 108 297 John Yerington (2)
= {Duat}
e
a EBI 16093, C1RN 4 16,551 24 ft 175 north from Vanderbilt to Wolverine 111 434 Reith-Riley Constroetion Co, (3)
u ERI 69014, C5RN {Duak)
o
- Weighted Arithmetic Mean for 1962 Construction 110 188
o
\ Tested During 1963-64 tost years
' -
BI 11014A, C4 7 2.2 24 ft 1 94 portheast from LaPorte Rd. te 15890 it southwost 94 140 Spartan Asphalt Paving Co. (4}
(Duatl) of M 60
z . :
(=} BI 80012A, C1 7 5,596 24 ft 1148 north from Berrien-Van Buren county line to 95 154 Globe Constructlen Ca, (5}
~ (Dunl) north of 30ih Ave,
"
a 88 110194, C1 ? 0,854 24 ft M 229 northwest from Michigan-Indiana state line a9 178 Spartan Asphalt Paving Co. (6)
‘“" northwest to T 94
Z
3 BI 800128, C3 7 3.340 24 £t 1196 north from north of 30th Ave. 10 C £ O R i0g 158 Saginaw Asphelt Paving Co. (3}
{Duni)
3
@ Welghted Arithmetic Mean for 1963 Censtruction 99 153
Tested Turing 1963-64 teat years
WEIGRTED ARITHMETIC MEAN FOR 1963-64 ROUGHNESS TEST YEARS 106 288
.

1) subcontract from Canonie Canatruction Co. & Jobn Yerington

2} Contract awarded to Canonie Constrection Co. & Joim Yerington
Subcontract from Holloway Construction Co.

Subcontract from Maclean Cenalruction Co.

Contraet awarded to L. W. Edison Co, & Globe Canstruction Co.
Subcontract from Maciesn Conalruction Co. & . F. Stukey




