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PAGE 1

INTRODUCTIO&

Construction of an excellent network of primary highways across the
State of Iowa has essentially been completea. The major task fac-
ing the IowavDepartment of Transportation today is the maintenance
and rehabilitation of that network. The most commonly utilized re-
habilitation practice is asphalt concrete résurfacing. This prac-
tice will normally provide a good driving surface for at least 10
additional years. The major problem with asphalt concrete resur-
facing is the reflection cracking from underlyinq‘cracks and joints
in the portland cement concrete (PCC) pavement. Deterioration and
spa%;ing occur at these reflection cracks and are the limiting fac-

tor of the-effective life of the asphalt concrete resurfacing.

Ih recent years, there has been renewed interest in cracking the
underlying PCC pavement prior to the asphalt concrete resurfacing.
This allows the thermal movement to take place at many close inter—
Qal cracks and alleviates the necessity of ail of the thermal move-
ment occurring at the joints of the underlying PCC pavement. The
states of Minnesota and Kentucky have reported success in reducing
or at least delaying the ﬁumber of reflective cracks by using
cracking and seating prior to asphalt resurfacing. The Minnesota
Department of Transportation has utilized cracking and seating in
comparison with sections>that have not been cracked and seated.
These experimental projects have shown reduced reflection cracking
in the cracked and seated sections, at least on the short term.
These reports of success have generated enough interest in Iowa

that three cracking and seating projects were completed in 1986.
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The other two projects were on secondary roadways in Hamilton and

Fremont Counties.

PROJECT LOCATION AND CONTRACTUAL ARRANGEMENTS

The experimental cracking and seating prior to asphalt concrete

(AC) overlay was incorporated into an eight mile Shelby County re-

surfacing project FR—59—4(22)——2G—83. The cracking and seating was

incorporated into the south end of the project south of Iowa Route

44 at Harlan. The traffic volume on this section is.currently

2,650 ADT which inclﬁdes 400 (15.1%) trucks. The successful bidder

on tpe project, let May 13, 1986, was Western Engineering Co., Inc.
/ .

of Harlan, Iowa. The 24,667 sq. yd. of cracking and seating was

bid at $b.85 per sq. vyd.

PRECONSTRUCTION CONDITION

The PCC pavement to be cracked was coﬁstructed as US 69 relocation
in 1976. It was slipformed, 24' wide and 9" thick with sawed con-
traction joints without load transfer at a 20'spacing. The pave-
ment was constructed on earth subgrade. The concrete mix
proportions included 626 lbs. of Type I cement, 1,478 1lbs. sand,
1,472 1lbs. of crushed limestone with 6% air (an Iowa DOT C-4 mix-
ture). Test of concrete beams made during construction yielded
flexural strength modulus of rupture generally greater than 600 psi

at 7 days of age.

Recent surface restoration reviews prior to October 1985 showed se-

vere D-cracking requiring surface patching of many joints. This
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D-cracking deterioratibn is attributed to the usé of crushed
limestone coarse aggregate from the Logan Quarry in Harrison
County. This coarse aggregate has yielded poor durability perform-
ance and has subsequentiy been rated as a Class 1 (showing visible
deterioration in less than 10 years) and, as such, is no lbnqer
permitted in primary pavement nor in most secondary pavements.

This loss of structure due.to the severe joint deterioration made

it a prime candidate for experimental cracking and seating.

MATERIALS

Mix gesigns (Appendix A) were developed for both a Type B asphalt
concrete binder course and a Type A asphalt concrete surface
course. IThe Type B mix (Appendix A) inéluded 25% of a 3/4" top

size crushed limestone and 20% 3/8" crushed limestone from the

Clarke Limestone Co., Logan Pit at Logan, Iowa, in Harrison County.
There was also 55% of a gravel material from FFinley, Inc., Harlan
Pit in Shelby County. These proportions provided a mixture that

required a design asphalt content of 6.4%.

The Typé A surface course was a three aggregate mix design. It in-
cluded 25% of a 1/2" and 40% of a 3/8" crushed limestone; both from
Clark Limestone Logan Quarry in Harrison County, and 35% of a
gravel produced by Finley,:Inc. from the Harlan Pit in Shelby

County. The design for this aggregate mixture required 5.4% as-

phalt cement.
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The asphalt cement was an AC-10 grade supplied by Koch of Omaha,

Nebraska.

CONSTRUCTION

The cracking and seating of the pavement was conducted in accord--
ance with Supplemental Specification 1023 (Appendix B). Some par-
tial depth patching had béen completed prior to the first day of
the asphalt concrete laydown operation. The cracking and seating
on this project had been subcontracted to Antigo Construction of
Wisconsin. Antigo Construction utilized a Wirtgen breaker with a 6
ton guillotine_(blade type) head. The width of the head was ap-
progimately 58" and was equipped with a 2" wide metal blade strik-
ing edge: A test section was established in the southbound lane at
the north end of the designated crack and seat area near Station

498 to determine the proper pattern with the Wirtgen breaker.

Pattern No. 1 (Figure 1) established a 16" drop with 10 blows be-
tween each transverse joint per lane. This pattern produced exces-
sive continuous longitydinal cracks and the decision was made to

reduce the energy input.

Pattern No. 2 utilized only a 12" drop but the number of strikes
per lane (12' wide) between transverse joints (20' spacing) was in-

creased to 12. This also appeared to be too much energy as there

was excessive longitudinal cracking.




Striking Pattern No. 1 16-inch drop 10 blows/panel

.
|

Figure 1 - Wirtgen Striking Pattern Trials
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Pattern No. 3 was a seriés of drops positioned in the center of the
lane with 5 blows between transverse joints. A drop of 20" was
utilized for this pattern.l Pattern No; 3 pfoduced excessive force
on the slab with unpredictable cracks in all directions. The pat-

tern severely fractured the pavement.

-, Pattern No. 4 wés essentially the same as pattern No. 3 except that
the height of drop was reduced to 16". This pattern reduced the
adverse cracking, however, the transverse cracks that develépéd
seemed to propagate toward the outside of the pavement at a 45° an-
gle. .
/

Pattern No. 5 utilized three series of blows per full width of
pavement. One series of five blows was placed approximately 1'
from the outéide edge which generally produced a transverse crack
across the panel. Another corresponding series was placed 1' from
the other edge of pavement. lA third row of impacts was located at
‘centerline to assure that the full width of the panel had been
cracked. Pattern No 5 was selected for use on the project. The
transverse cracks produced were not readily visible on the pavement

surface. Applying water did enhance their appearance in some

cases. The fractures generally were very fine and were confirmed
by coring the pavement. Pavement cores did show the development of
cracks in the pavement. Aggregate interlock was not sacrificed as

the cores did not readily split when removed from the drill bit.

There were scme longitudinal cracks that were readily apparent from
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the surface - The transverse cracks did not always develop directly

under the impact area.

The seating was accomplished with a pneumatic roller (approximately
6' wide) with a gross load of 50 tons towed by a large farm trac-
tor. Two roller passes were made in each lane. The first pass was
over the outside 6 feet followed by a pass next to centerline on
the inside 6 feet. It was very difficult to visibly detect move-

ment but cracking sounds could be heard.

Asphqlt laydoWn operations began with the Type B binder course on
Augu;t 26, 1986. The total thickness of asphalt concrete resurfac—.
-ing varied from 3" to 6" (Table 1). The Type A surface course re-

mained at 1 1/2" but the thickhess of the Type B binder varied from
1 1/2" to 4 1/2" in thickness (Figure 2 & 3). All asphalt concrete

was produced in an Aztec drum type mixer at Harlan, Iowa. The con-

tractor achieved densities of approximately 97% in regard to the

2.33 laboratory density (Appendix C). This yielded voids of ap-
proximately 5%. The placement of all binder courses was completed
on September 16, 1986. The 1 1/2" Type A surface course was

placed from September 17, 1986, through September 30, 1986. The
densities again were approximately 97% of the laboratory density

that ranged from 2.36 to 2.38. This also yielded a void content of

approximately 5%.
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Table 1

CRACKING & SEATING -
US 59 AT HARLAN

.From To Description of Section
407+50 408+62.5 Taper 0 to 4" No Cracking
408+62.5 416+00 4'h" No Cracking
416400 424+62.5 4" Crack & Seat
424+62.5 425+00 Taper 4'%" to 6" Crack & Seat
425+00 440400 6" Crack & Seat
440+00 440+37.5 Taper 6” to 4'2" Crack & Seat
440+37.5 482+62.5 4'" Crack & Seat
482+62.5 483+00 Taper 42" to 3" Crack & Seat
483+00 498+00 3" Crack & Seat
498+00 505+40 3" No Cracking

TES-’i‘ING AND EVALUAT iON

No reflecti%é cracking has been identified to date. The average
Profile Index (Appendix D) of the southbound lane from Station
406+69 to 505+45 (the area where the cracking and seating was in-
corporated in experimental sections) averaged 5.5 inches per mile.
The northbound lane from Station 406+69 to 505+40 averaged 3.3

inches per mile.

The structural capacity of the original pavement prior to cracking
and seating was determined with the Iowa DOT Road Rater on August
18, 1986 (Appendix E). The average structural rating northbbund
was 3.97, southbound was 3.64, for an average structural rating of
the test sections of 3.81. The average structural rating after as-
phalt concrete resurfacing was obtained on October 9, 1986. The
‘northbound lane had a structural rating of 5.22 while the
southbound lane had a structural rating of 4.66 for an average

structural rating of 4.94. This improvement in structural rating
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be attributed to the additional thickness of asphalt con-
Based upon the improvement from 3.81 to 4.94 (1i07) and the
coefficieht for hot mix asphalt concrete of 0.44 per inch, it
appear that some structural rating was lost due to the crack-
The 4 1/2" of asphalt concrete would theoretically add struc-
o)

rating in the amount of ﬁ.98 4 1/2 x 0.44).

The evaluation will include crack surveys, Road Rater testing and

profilometer testing annually for three years.




Appendix A-1 1OWA DEPARTHMENT OF TRANSEPORTATIOK PAGE 11
OFFICE OF MATERIALS
ASPHALT CONCRETE MIX DESIGN
LAB LOCATION AMES
I MIx, I'YPE AND CLASS: TYPE A LAB NO. ABDS-256
INTENDED USE: SURFACE
S1ZE SPEC. NO. 1000  DATE REPORTED 8-27-85
SHELBY PROJECT FR-59-4(21)--2G-83

| €oUNTY

CONTRACTOR  WESTERN ENGR.

PROJ. LOCATION VARIOUS LOCATIONS FROM HARLAN TO CRAWFORD CO.
{ AGG. SOURCES 1/2" & 3/8" CR. LST.-CLARK LST.; HARRISON CO.; SAND - G. A.
FINLEY, HARLAN, SHELBY CO.
JOB MIX FORMULA AGGREGATE PROPORTIONS: 25% AATS-980; 407% AATS-981; 357 AAT5-983

JOB MIX FORMULA - COMBINED GRADATION

I-1/2" 1" 374" 1/2" 3/8" NO.4 NO.& NO.16 NO.30 NO.50 NO.100 NO.200
100 99 86 62 47 14 23 9.2 6.0 4.9
. /'“ . .
i TOLERANCE: - 987100 7 7. 5 _ 4 2
75 BLOW MARSHALL DENSITY 2.367
ASPHALT SOURCE 'AND APPROXIMATE VISCOSITY  KOCH - 1110 POISES
PLASTICITY INDEX
% CIN MIX 4.5 5.5 6.5
NL. .¢ OF MARSHALL BLOWS 50 5¢ 50
| MARSHALL STABILITY - LBS. : 1883 2105 1845
.o "3 FLOW - 0.01 IN. 7 7 1
1 SP.GR. BY DISPLACEMENT(LAB DENS.) 2.306 © 2,351 2.357
1 BULK SP. GR. COMB. DRY AGG. 2.645 2.645 2.645
i SP. GR. ASPH. @ 77 F. 1.037 1.037 1.037
{ CALC. SOLID SP.GR. 2.493 2.457 2.422
T 9 V0IRS - CALC. 7.52 4.33 2.69
I RICE SP. GR. 2.468 2.435 2.402
% VOIDS - RICE 6.56 3.45 1.87
| 7. WATER ABSORPTION - AGGREGATE 0.74 0.74 G.74
5 VOIDS IN THE MINZRAL AGGREGATE 16.47 16,00 16.68
17 V.UM A, FILLED WITH ASPHALT 55.08 72.96 83.85
| CALCULATED ASPH.FILM THICKNESS(MICRONS) §.3¢ 16.47 12.64 )
L FILLER/BITUMEN RATIO ¢.93 A

A CONTENT OF 5.40% ASPRALT 1S RE COMMENDED TC START THE JOE. ,

~ e 4 < F- R }

SIS R / = 7 / / Sé: er . / 7)o
ESEPHALT MIX DESIGN L(é(/ /// ) \/ \_)( ),
FR-59-4(21)--2G-83, SHELBY D Y.
VAN SNYDER / 59 (7 Z e C ne
J.OARN 5 ‘C/ (<2 / ; oo /S U/
R. MONROE . _ - /// e X

JORDI | SON ce . /4§L77C:jzgfi;27“7 €/7\
AETNS 0 A gant
woe STERN ENGR 5/ 7 7
W. OPPEDAL 5{2;555/ ev/ ////EY
/ é/ﬂ//éf //j
/f///{/‘y o : VA Voo




AIX DESIGN
Aopendix A-2 OFFICE OF MATERIALS
PP TEST REPORT - BITURINGUS AGGREGAT

LAB LOCATION - ANES

TOWha DEPARTHMENT OF TRANSPORTATION

NO .1 AATE-I

PAGE 12

c
-

MATERIAL: AGGR. FOR TYPE-A ASPH. (NG GIVEN S LAB 6933
INTENDID USE: SURFACE .
COUNTY: SHELBY PROJ NO.: FR-5§9-4(21)--26-83
PES LGN : | K COKTRACT NO-: £4519
PRODUCER: FINLEY INC CONTRACTOR: WESTERN ENGR -
SOURCE: HARLAN NE-36-079N-35u. SHELBY ¢TY:
SAMPLE LOCATION
SAMPLE DISC.:
SAMPLED BY: SENDERCS NO.: NHIDS-TbA
DATZ SAMPLED:  / / REC'D: GB/21/8S REPORTID: 28/29/85
TO GE GUSED WITH YMDS-57 -225%5- WDb-b3a - 4TZ
. /_.Z . )
FIELD /6 #Y s ki #30 450 #320 H2CO
Z PSG- 10C-0  8:.0 22.0  £9.0 4.7 3.2 c2.4  G.5
P
e
'7
COPLES:
PROJECT
(EOLOCY
B3I TURMINCUS AGERLGATE
DIST - us DIST - 3,
J NEN
DISEOSITION SLIGNSL: AFRNARE (. BROaH
Fo= NonN-COnPLIANCE
¥ = SPZC NOT CHICKED
@ = CORRLICTLD ITERM

inn
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Appendix A-3

MATERIAL: =--CR. STONE
SIZE: 3/8

INTENDED USE: SURFACE
COUNTY: SHELGY
DESTON
péoouczﬁz CLARK LS CO
SOURCE : LOGEN GUARRY
SANPLE LOCATION
DISC.

SAPMPLE

SanPL 3y :

r
=]

TDATE SAMPLED: /7

TO BY USED WITH YNLS-.7 2¢x,

FIELD
%z PSG.
.41—.
P
. / .
>

COFIES:
PROJECT
GEOLOCY

I0wWA DEPARTMENT OF TRANSPORTATION  PAGE 13

CFFICE OF MATERIALS
TEST REFPORT - BITUNMINOUS AGGREGATE
LAB LOCATLION - AMES
LAB NO.: AATS5-0981

PROJ NO.: FR-G%-4(2L)--26-83
CONTRACT NO.: g4519
CONTRACTOR: WESTERN ENGR.

=L 7-C?9N-Y2UW~ HARRISON aTY:

SENDER*S NO.: YMDS-0LA

REC'D: 0&/21/8¢ REFORTZID: CZ9/04/85

tNps5-69 25«

B4 A8 #uh o H30 #5050 #13
36.2 23.0 1?.0 L4.3 L2.9

~ELTUNINCUS AGCREIGATE

DIST - 4y DIST

J. B ‘: [

- 2
g

S1CHLD GLRNARD CROwn
Fro= NON-COMPLIANCE
= = SPZC NOT (HEJKEYD
o =

CORRECTLD ITinm

......
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Appendix A-4

INTZET AL :

LNTEADE D
COUNTY :

DISToN:

PEOILHCCR:

S2URACE .
SATILD L
TanPLE D

SATi~LED

vaTs San

TO 3¢

pad

~ m
v
<

COPILS:

TYRZ &

$12€: L/2
USE: SURFACKE
SHELIY

CLARK LY (0

LOGAN \

UARRY
DCATION
530

4Y:

PLED: /7

USED wITH 4N

PROJECT
GECLOCY
BITTUMTRCUS AG

ASPHALT- CR.

I0uA DEPARTAENT OF TRANSPORTATION

OFFICE OF MATERIALS
TEST REPORT -

LAB LOCATION - AnES

STONE 1729 LAB NO.:

\
" \
\A )

-} 7-CG?SN-4ZlU~ HARRISON

SENDER'S

DG-L8 4GZ, YMDS-LS 357
3/4 w2 3/8 4y Wy
2.2 Sb.7 4I.3 0 4.0 E.y

GREGATE

DIST - 44 DPIST - 34
J.o ARNS
LOoN SICNED :

A

PRCJ NO. :

W
\ CONTRACT NO.

b
1.

PAGE 14

SBITUNINOUS AGGREGATE

AT £- 980

FR-5S-4(21)--26-83

c451 9

TCONTRACTCR :\WESTERN EANGR -

aTyY:

NO.: 4NMDS-OL7

59/04/65

#30 #5303 #1093 #4200
3 L.5 4.5 1.4y 1.3

BROwWN
NON-COMPLIANCE
SPEC NOT CHECKED
"CORRECTED ITEM
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AIX DESIGN " IO0WA DEPARTMENT .OF TRANSPCRTATION PAGE 16
‘ OFFICE OF MATERIALS ,
Appendix A-6 TEST REPORT - BITUMINOUS AGCREGATE
LAB LOCATION - AWES
MATERIAL: TYPE - B ASPHALT ’ LAB NO.: AATL-0809
CLASS: 1 STZE: 3/8 . | v

INTENDED USE: EINDER

CbUNTY:.SHELBY PROJ NO.: FR-59-4(22)--26-83
DESIGN: - - CONTRACT NO.: 255082
PRODUCER: CLASK LS CO CONTRACTCR: WESTERN ENGR-

SOURCE : LOGAN , -1 7-C?9N- Y2~ HARRISON  @TY: O TONS

SATMPLE LOCATION : HERTHA LEDGE

SAHPLE DESC.: |

SAMPLED BY: DIST. 3 | SENDER'S NO.: 4MDb-039
DATE SAMPLED:  / / ~ REC'D: D8/19/8% REFORTED: 08/2L/8%

T0 BZ -USED WITH 4MDE-35 &57:5 4NMDL-38 cSz  AC-10

FIELD ’ /8 4y He 416 K30 #50 #1L00 #20Q
7 PSG- ,00.0 75.0 s2.0 38&.0 30.0 25.€ 22.-0 19.0
COPIES:
__PRoJECT
T GEOLOGY
BITUMINOUS AGGREGATE
DIST e L{'\

W. SURGANS.

DISPOSITION: SIGNED: MAaX I. SHEELER
) NON-COMPLIANCE
SPEC NOT C(HECKED

TR % ™
TNTIT

CORRECTED ITEN
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1IX DESIGN TowA DEPARTMENT OF TRANSPORTATION
OFFICE OF MATERIALS
TEST REPORT - BITUMINOUS AGCREGATE
LAB LOCATION - AMES
VATZRIAL: TYPE - 8 ASPHALT - ! LAB NO.: AATHL-080)
TLASS: ) SIzE: 37y
[NTENDED USE: BINDER
COUNTY: SHELBY PROJ NO.: FR-59-4(22)--26-63
DESIGN: ‘ CONTRACT NO.: 25L02
SRODUCER: ‘CLARK LS (O . ' CONTRACTGR: WESTERN ENGR.
SOURCE : LOGAN -1 7-079N-42W~ HARRISON QTY: O TONS
SAMPLE LOCATION : HERTHA LEDGE
SAMFLE DESC.:
SAMPLED 8BY: DIST. 3 SENDER'S NO-: YMDL-038
DATE SAMPLED: /7 " REC'D: N08/19/86b REPORTED : D8/2L/8k
/ .
TO BT USED WITH YMDb-35 557; uMbb-39 &0% AC-10 KOCH
FIELD 3/4 1/2 3/8 Ky 4o #1b  #30 450 #L00 #2C0D
7 PSG. . 100.0 ?4.0 &<-0 5.2 y.2 .7 3.3 3.9 2.2 2.5
COPIES: B
- -PROJECT
GEOLOGY
, BITUMINCUS AGGREGATE
DIST - u‘!

W BURGINA

" DISPOSITION: SIGNED: MAX 1. SHEELER
L - " - FLZ. NON-_CONPL IANCE




Ik DISIGN

Appendix A-8

MATERIAL: TYPE - 8 "ASPHALT
CLASS: 1 "SIzE: 2/
INTINDED USE: BIANDER

COUNTY : SHELS3Y
DESIGN:

PRODUCER: FINLEY INC
SOURCE : HARLAN
CSAMPLE LOCATICN
CSARPLE DESC-:
CSAMPLED 3Y: GEARFART

DATE SAMPLED: /7

TO BZ .USED wlITH UMDb-386 c5%,

14

FIELD ' 3/ 4
7z PSG- 100.9
COPIES: .
~PROUVECT
GEOLOCY

BITUMINCUS AGGREGATE

DIST - Y.
Y. BURGAN,

DISPOSITION:

TOWA DEPARTMENT CF TRANSPORTATICN

97.0

OFFICE Of MATERIALS PAGE 18
TCST REPORT - BITUMINOUS AGCREGATE
LAE LOCATION - ARES
LAB NO-: AATL-080C
PROJ NO.: FR-58-u4(22)--26-63

CONTRACT NO.: £5602
CONTRACTOR: WESTERN ENGR -

NE-3L-079N-3%W. SHELBY GTY:

SEMDER'S NO.: 4mDL-035

REC*D: 08/15/8% REPORTED: N8/2L/8b

YMDb-39 207 AC-10 KOCH

#50 #L00 #20C0
bb-0 48.0 200 b-.7 MH.b

/e 378 #Y #8 #lb  #30
93.0 &L.0 7?8-0

SIGNED: MAX I. SHEELER
NON-COMPLIANCE
SPEC NOT CHECKED

F =
Xk =
& =

CORRECTED ITER
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Specification 1023
New

%% lowa Department of Transportation
g

SUPPLEMENTAL SPECIFICATIONS
for
CRACKING AND SEATING CONCRETE PAVEMENT

May 13, 1986

THE STANDARD SPECIFICATIONS, SERIES OF 1984, ARE AMENDED BY THE FOLLOWING ADDITIONS.  THESE -ARE  SUPPLEMENTAL
*SPECIFICATIONS AND THEY SHALL PREVAIL OVER THOSE PUBLISHED IN THE STANDARO SPECIFICATIONS.

1023.01 DESCRIPTION. This work shall consist of cracking and seating existing PCC pavement, prior to
resurfacing with ACC. Associated work may include removal of the existing ACC overlay, if present, and subdrain
construction dand shoulder work.

1023.02 EQUIPMENT. Cracking equipment shall be capable of producing the desired cracking pattern by providing
a broaed striking surface. Equipment that punches holes in the pavement or results in excessive spalling of otherwise
sound sections shall not be used. A blade- or spade-type breaker is recommended and may be required.

Seating equipment shall be a roller meeting requirements of either Paragraph A or B, as follows:

A.  The roller shall be a pneumatic-tired roller consisting of four rubber-tired wheels equally spaced across

the full width and mounted in line on a rigid steel frame in such manner that all wheels carry equal loads,

regardless of surface irregularities. Roller tires shall be capable of satisfactory operation at a minimum

infldtion pressure of 100 p.s.i., and tires shall be inflated to the pressure necessary to obtain proper surface

contact pressure to catisfactorily seat pavement slabs. At the Contractor's option, tires may contain liquid.

The roller shall have a weight body suitable for ballasting to a gross load of 50 tons, and ballast shall be

such that gross -roller weight can be readily determined and so conirolled as to maintain a gross roller weight

of 50 tons. The roller shall be towed with a rubber-tired prime mover,

8. The roller shall be a two-axle, self-propelled, pneumatic-tired roller, provided the roller is equipped with

no more than seven tires, and the réquirements in Paragraph A, above, concerning tire inflation pressure,

surface contact pressure, and 50-ton gross weight are met.

Miscellaneous equipment shall include a means to dampen cracked pavement with water, a source of compressed air
with 100 p.s.i. pressure, a rotary broom described in 2001.14, and various hand tools as needed.

Section 2214 shall apply to equipment for removal of existing ACC overlay. Removal by other methods and
equipment will be allowed.

1023.03 REMOVAL OF EXISTING ACC OVERLAY. A1l asphaltic and other bituminous material existing on the pavement
surface shall be removed from the area to be cracked before cracking the area. Removal shall be & continuous
operation, but removal of asphaltic full-depth patches is not required. Removal shall be to the underlying PCC
pavement and in accord with requirements of Section 2214, excluding 2214.05.

Foaned material in existing pressure-relief joints should be removed prior to removal of the ACC overlay.

Scarification shall ‘be to the full width of the lane, with a suitable runout at the end, before the lane is

opened to public traffic. Scarification shall be planned and done so as to leave no vertical dropoff at the-

centerline or lane line overnight. Where an overnight dropoff results from unforseen conditions, the approaches
shall be signed with a ROAD WORK AHEAD sign, and the dropoff shall be marked with vertical panels. The vertical
panels shall be placed at 150-foot intervals in rural areas and at 50-foot intervals in urban areas, with a minimum
of three vertical panels at each dropoff location.

Additional scarification of the existing PCC pavement may be required at bridge approaches and other fixed
objects, as designated on the plans.

1023.04 PAVEMENT CRACKING. The existing PCC pavement <hall be cracked so as to produce full-depth, generally
transverse, hairline cracks at a nominal spacing designated on the plans. When not designated, the spacing shall be
1 1/2 feet to 3 feet. [Induced cracking closer than 2 1/2 feet from an existing crack or joint or deteriorated
concrete shall be avoided. Care shall be taken to prevent the formation of a continuous Tongitudinal crack.

When cracking operations begin, the Engineer will designate test sections of approximately 100 feet. The

- Contractor shall crack the test sections using varying energy and striking patterns until a satisfactory cracking
pattern is established.  This energy and striking pattern shall then be used for the remainder of the project,
unless the Engineer determines that a satisfactory cracking pattern is no longer being produced. Adjustments shal
then be made to the energy and/or striking pattern as necessary to re-establish a satisfactory cracking pattern.

The Contractor shall furnish and apply water to the. test area to dampen the pavement following cracking, to

enhgnce visual delermination of the cracking pattern. The Contractor shall furnish and apply water to check
stations, as directed by the Engincer, to verify that the specified crack pattern is being maintained. This will
normally be once a day. Furnishing and applying this water will be incidental, and it will not be paid for

separately.

Cracking equipment shall not be operated on a bridge, and areas in a bridge-approach section or within 3 feet of
a fixed object shall nol be cracked. .

Before opening to traffic, areas of cracked pavement shall be cleaned of loose or spalled material by sweeping
and by blowing joints and cracks with compressed air. This cleaning shall be repeated, as necessary, until the ACC
resurfacing is placed,




1023.05 PAVEMENT SEATING. Seating of the cracked pavement shall be done as shown on the plans and as required
by the Engineer. . )

The cracked pavement shall be rolled until seating of the cracked pavement is assured to the satisfaction of the
Engineer. The intentions are to weight the roller such that satisfactory seating can be reasonably assured by one
complete coverage by the roller and to accomplish seating with a minimum damage to ‘aggregate interlock at the
cracks. The weight of the roller and the rolling pattern, including laps, wil) be established by the Engineer, based
on one or more initial test sections. :

1023.06 BASE REPAIR. Before the ACC overlay is placed, the cracked and seated pavement shall be prepared and
repaired in accord with 2212.04, if required by the contract.

1023.07 SUBDRAINS. [f subdrain work is included in the contract, the subdrains shall be constructed as
designated. This work shall be completed in an area before ACC overlay is placed in that area.

1023.08 RESURFACING. The prepared base shall be resurfaced as shown on the plans and with the courses or lifts
designated therein. Leveling courses may be designated on the plans or required by the Engineer, and these shall be
. compacted with Class Il compaction.

~'1023.09 SHOULDER CONSTRUCTION. The shoulders shall be constructed as .shown on the plans. Shoulder work shall
be staged so as to provide surface drainage to all areas from which the existing ACC overlay has been removed or
where Lhe existing pavement has been cracked.

1023.10  LIMITATIONS. The Contractor shall use every reasonable means to protect persons and vehicles from
injury or damage that might occur because of his operations. Ouring the censtruction, the Contractor shall provide
such traffic control as required by the plans. Articles 1107.08 and 1107.09 shall also apply.

Thes road shall be kept open to traffic. Except when an accelerated work schedule is required, no work will be
permiltted on Sundays and holidays. The Contractor may restrict traffic to one lane from 1/2 hour after sunrise to
1/2 hour before sunset but shall permit traffic to pass safely at all times, except for occasional, unavoideble
interruptions. Equipment shall not extend into a lane open to traffic except the minimum distance necessary to
perform the required work in the closed lane.

This work should be carefully staged to minimize the time public traffic is to drive on pavement where the
pavement work is only partially completed. The removal of existing ACC overlay shall not be started more than 2
weeks before the succeeding operation is scheduled to begin. The pavement cracking shall not be started more than 2
weeks before the overlay operation of the cracked and seated area is scheduled to begin.

Cracked and seated areas are to be overlaid with the full thickness of ACC, required by the contract, before a
winter suspension. :

The Contractor's attenticn is directed to 1105.13. [If the operation of the seating roller over a culvert is to
be restrictad according to Paragraph G, this will be so designated on the plans.

1023.11 METHOD OF MEASUREMENT. The Engineer will calculate the area of Cracking and Seating, satisfactorily
completed, from the length and the nominal width. For areas cracked and seated according to the plans, the plan
qudntity shall be used.

1023.12 BASIS OF PAYMENT. For the number of square yards of Cracking and Seating completed, the Contractor
will be paid the contrect price per square yard. This payment will be full compensation for cracking and seating and
for furnishing all materials, equipment, and labor therefore.

The work involved in removal of existing ACC overlay by scarification, preparation and repair of base, subdrain
construction, ACC resurfacing and shoulder construction will be measured and paid for in accord with the Standard
Specifications. . :

k1)
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lowa Department
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DAILY PLANT REPORT

Piant Location /"é(‘(‘ /Cl ”n, J/?

BITUMINOUS TREATED BASE, ASPHALT TREATED BASE, ASPHALT CONCRETE

County \S/\Q/A \/
ProjeczFA?‘.g?“/(:l ?) 2L - 573
v/¢/ S

Z

Date

Report No.

Contracior

15}\.3: C.

NTH2a Make 235 7€

Piant Type

Resident Engineer, LJ/Y] O dbk(‘ aqan

Mix Type Classg-'ndaf Size 24 Crushed Aggr. SourcesC.( LS7/ t S A P2 i C//Clrk Lime g ‘/t\JJ AL £ 2 (W
Asphali Source Ko h Omaebra AL Sand Sources (. /‘Q fia ley Plant Operated J'30 A.M. 1o L3 0pm
SIEVE ANA’LYSIS OF COMBINED AGGREGATES 7 SAMPLES SUBMITTED SAMPLES SUBMITTED
SAMPLE SIEVE NO. - % PASSING Materials Senders No. Maierials Senders Me
JOB MIX FORMULA %0 72 SJ/ZL ~7“77/ */,5"{'0 & 5 ‘1535’ /7 .5 5///0 msy 7/4 ﬁc /0 /2 /,d(i
No. | Time| Compliance | 1 ) i 4 % 4 8 16 30 50 100 200 o I8 B S of P
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. !
Asphalt Cemeni _ﬁ_(;LQ_____ Pen, Toiatl Aggregate . »
Per Batch or Rev, Lb. Per Batch or Rev. Lb. Intended é . .,Z O %AC. Tank Meas. . @ @ S5
Lab. Den. .7 33 DENSITY RECORD SOLID DEN. S 372 ASPHALT MATERIALS AND AGGREGATE DELIVERIES 4
Course Laie Station ¢ Reter Oate Laid T Densiiy % Density % Voids Grade Car Or Tr. No. Ticket MNo. Time Unioates Quantiy
Bind.ay w5/ wL8 |96 Lt | Prs/v6 |1 2238 5.7 | 6.y [PZ) s52¢ /33 V&S5 | 5767
E gp7+ /8 | 55 1 ‘Y 225 9.4 | 59 1 fo s (24 /ALl 3000 5276,
‘- Sov o | 83 w4 24 o223 | 257 b 8 . 535 s /236 Pl s9e =
5,3 037 (/86 of 2zl 3/ 227 | 7 4 z S5/0 s AT /30PN 5 2l
57 ~r0 Lo 7 o 2 lz27| 94./ b ’
TEMPERATURE RECORD PRODUCTION AND PLACEMENT RECORD
Time 2 9 11 i 3 5 " {2) Side Course Laid From Station to Statign Tons Today Tons To Date
Air 39 | #2159 L2 | o |SZ105] 1F Finder /S R70 EEF L7 S0 DD 09228 22
AC. 290 (295 L 3/0 804 |300 | J00
Aggregate . . "
Mix 290 1290 | 280 (250 |Z90 |270
Mat 275 1270 1275 |45 \2F0 b5
P Comments: ; .
Fines/Bitumen Ratio = "{’%‘0/ = 087 \*)((5'/'6' Jo. /27 .
Ave. % Voids = £.78
Q.. (Density) = 1% - - 95 T2
(S(how Ca):iulmion) /—G)lﬁ’_‘_“ = s = 0-50
92/ - 757 37

COMMENTS: Delays. Breakdowns. Corrective Action etc.
© Thickness: {1} Actual. (2) Intenced
Bituminous Treated Base: Enter % Moisture in % Voids Column
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DAILY PLANT REPORT

Plant Location /7/CH" /5(")
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BITUMINOUS TREATED BASE, ASPHALT TREATED BASE, ASPHALT CONCRETE

County \}/) e//é \/

projec -5 H(22) - 1L~ 73
5/23/86
20

Date

Report No.

ASTEC

Resident Engineer Wm .

(= /_?;\rjdn

; Plant Type LM Make
| Mix Type _ CIassS\A(‘ 'CQC (< Size /3— Crushed Aggr. Sources C,ld (‘k Limes %6 a2 Recycle Source %
Asphalt Source X?) (Jl Omahq . NE Sand Sources § /-) /-—.‘/\/a Y Plant Operated 7.’ FO AM. to Yol PM.
SIEVE ANALYSIS OF COMBINED AGGREGATES / ' SAMPLES SUBMITTED SAMPLES SUBMITTED
SAMPLE SIEVE NO. - % PASSING Materials Senders No. Malterials Senders No.
JOB MIX FORMULA 70 HFoz /7 ‘{9/2 3y /45 S (oD 7 7 /X 20 A& AE O <0 2
No. | Time| Compliance | 1% 1 ¥, % % 16 30 50 /X ROR /20 /0 s AL
25§, 8:00| Cemply 78 | 8¢ éi 5/ 37 126 | /2 4, 9 57 /a4 20
) C3S-LH |RESS-TH
ciakle T""n{"\‘f‘\-‘_ 2 S 7
‘Asphall Cemenl _ﬂ,_/L Grade Total Aggregate Intended Added e % AC.
" Per Balch or Rev. Lb. Per Batch or Rev. Lb. Intended Total 5. 7/0 % ALC. Tank Meas. @ . % A.C.
Lab. Den. < 35 DENSITY RECORD soup 0en, 2, & 3 & ASPHALT MATERIALS AND AGGREGATE DELIVERIES
Course Laid Station ¢ Refer Oate Laid T () Density % Densily % Voids Grade Car Or Tr. No. Ticket No. Time Unloadec Ou;ﬁii!y
Suclac e 51938 | /20 aT|9/23/8b [ 172229 92./ | G./ ) S28 S 72 s2/30| 5 gy
‘i S v92 | /.1 T ‘e 3l 230l 9722 | 5.7 AE/0 S0 2 /787 230 | 5826
o 539733 | 4./ 47 ~ (V2245 957 | 77
" Slt +¥1 | . 8 0T ! 1V |22 | _P¢. / 2.3
“ $f3 rys| 2.2 T .’ /028 | 270 %1
TEMPERATURE RECORD PRODUCTION AND PLACEMENT RECORD
Time‘ 8 7\‘1’) 9 11 1 3 5 " (2) Side Course Laid : From Station to Siation Tons ‘foday Tons To Date
Air__ SY 156 |58 (6% [ 68 A l7 | == Suctace | 505 kw5 - $85 180 | o/ &2 37,4 26
AC. 305 |3/p | 300300 |3/0 ‘
Aggregate
Mix 22013/0 |300 290 [F0o0 Sprinkle | 35.03 /3. /S
Mat 290 1290|2¢ 5| 290 1280 0w " 4 8 6 30 50 100 | 200
s 7 Comments: ‘
Fines/Bitumen Ratio = 337 — /07 )
Ave. % Field Voids = (- (oG W as le G959
Lab % Voids = | (3. /, N
Q.l. (Density) = - .
(S(how C;;c):ulation) 76 s - 732 = ,i—gj—’- e
7% - 957 = p B3
=7

COMMENTS: Delays, Breakdgowns, Correclive Action elc.
° Thickness: (1) Actual. (2) Intenced
Bituminous Treated Base: Enter % Moisture in % Voids Column
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WESTERN ENGINEERING CO. INC.

Appendix D-1

PAGE 22

BOx 350 .
HARLAN. IOwa S1537 THE ROAD RUNNERS
o, ASPHALT PAVING SPECIALISTS™ i : ’ D Revised Repon
, ’ PHONE . 25 FOOT CALIFORNIA PROFILOMETER Changes Lab. No.
Coh OFF. 712-755-5191
Ut
U
ff.‘;For information Only [:] Preliminary D o Intermediate D(_X'] Final [:l
Lab. No. WECO 130 Route No. us #59 Project No. 59‘1‘4‘(22) --26-83
Date Reported 9‘2“‘86 Date Paved 9“17'86 County Shelby i83>
Tested at: o Point Wheel Track Contractor Western Engineering Company, Inc.
Tested By L. E. Holtmyer Date 9-19-86
Trace Reduced By L. E. Holtmyer Date 9-22-86
Primary Schedule A PCC Slip Form B ACC Paving
Primary Schedule 8 PCC Fixed Form ACC Resuracing KX
Secondary PCC Bonded Overlay % ACC Paltches
Municipal PCC Unbonded QOverlay
Other PCC Patches D
Roadway Type: 2-Lane _4-Lane [:] Ramp (:] Other
N.B. @ E.B. [:] D S ‘ Direction — S.8. D : W.B. D
Inside Lane D G (4-Lane Only) > Outside Lane [::]
Centerline «§—=  (Palches Only) === Y Point @
. Measured Measuréd
Length /'Roughness Profile Index Location Length Roughness Profile dndex
(Miles) {Inches) {Inches/Miles) (Station) (Miles) (Inches) (Inches/Miles)
Northbound lane on US #59 406 + 69 to
A ' 456 + 10
1 .55 5.5
.1 .10 1.0
.1 320 2.0
.1 .20 2.0
.1 .15 1.5
.1 .20 2.0
1 .25 2.5
.1 40 4,0
.1 .60 6.0
.021 .20 9. 524
.902 2.85 3.1596 B
This is to certify that all
testing and trace reduction
herein described has been
performed according to
applicable contract specifi-
cations and requirements.
¢ \\/ ,./ /
) AT A S oA
signed €< 7 4“/ DS
-
Station / e. V2" Bump Locations .» Station
C. Potter - Ames
Copiess RCE - Red 0Oak
District Materials - Atlantic
File




WESTERN ENGINEERING CO. INC

Box 350

Appendix D-2

HARLAN,  tOWA S1537 THE ROAD RUNNERS

TASPHALT PAVING SPECIALISTS™
PHONE
OFF. 712-755-5191

125 FOOT CALIFORNIA PROFILOMETER

PAGE 23
[

Changes Lab. No.

Revised.Report

File’

For information Only [:] Preliminary D o Intermediatée Finail D
Lab. No. WECO 131 vRoute No. us #59 Project No. FR ‘59_1"’(22) --2C£
Date Reported 9-24-86 Date Paved _9-18-86 County Shelby (83)
Tested at: Y% Point Wheel Track Contractor Western Engineering Company, Inc.
Tested By L. E. Holtmyer Date_9-19 -86
Trace'Reduced By _ L. E. Holtmyer Date _9-22-86
Primary Scheduie A PCC Slip Form : B ACC Paving D
Primary Schedule 8 PCC Fixed Form ACC Resudacin@
Secondary PCC Bonded Overlay % ACC Patches
Municipgl PCC Unbonded Overlay
Other PCC Patches D
Roadway Type: 2-Lane @ 4-Lane D Ramp D Other
N.B. @ E.B. D < 'Direclion - S.B. ':] w.B. B
Inside Lane D < (4-Lane Only)  soem=de Outside Lane D
Centerline <= (Paiches Only) =—3> v Point
Measured Measured
Length ﬁoughness Profile Index Location Length Roughness Profite Index
(Mites). (Inches) . . (inches/Miles) (Station) __,”_Aques) (Inches) (Inches/Miles)
Northbound lane on US #59 456 + 10 to
. 505 + 40
i1 .60 6.0
.1 .20 2.0
1 .25 2.5
.1 ) 4.0
.1 .65 6.5
1 . 60 6.0
.1 15 1.5
.1 .20 2.0
.1 .10 1.0
034 15 b.412
934 - 3.30 3.532
tTeZ"ts IS o certify that g -\.,‘
h 'INg and trace reduction [
rein described has been |
performed according to
applicable contract spepir;
catio _ pecifi-
: NS and requirements.
S .
9gned:.7///ZiZZﬁ;@x
57—
Station é—- %" Bump Locations ..-—} Station
Cooi C. Potter Ames//
opies
RCE " - Red Oak
Pist. Mat. - Atlantic




WESTERN ENGINEERING CO. INC.

8ox 350
HARLAN, lOWA S1537

Appendix D-3
THE ROAD RUNNERS

““ASPHALT PAVING SPECIALISTS !

PHONE
OFF, 712-755-5191"

25 FOOT CALIFORNIA PROFILOMETER

PAGE 24

L]

Changes Lab. No.

Revised Report

For Information Only D

Preliminary Di,,

Intermediate

Final D

PCC Fixed Form B

Primary Schedule B

Lab. No.. WECO 133 Route No. us #59 Project No. FR _594*(22> --2G “83

Date Re.ported 9'21*'86 Date Paved 9'20_86 County Shelby (83)

Tesled at: Y% Point Wheel Track Contractor _A¥estern Engineering Company, Inc.
Tested By L, E. Holtmyer ' Date 9—23—86

Trace Reduced By L. B, Holtmyer Date 9'23'86

Primary Schedule A m PCC Slip Form ACC Paving

L]
ACC Resurfacin
ACC Patches -

Station ‘2" Bump Locations

<

C. Potter - Ames
Copies” RCE - Red Oak

Dist.

Pile

Materials -~ Atlantic

Secondary PCC Bonded Overlay %
Municipat PCC Unbonded QOverlay
Other', PCC Patches C]
Roadway Type: 2-Lane @ 4-Lane D Ramp [:] Other
N.B. [j E.B. D (—— Direction —» S.B. W.B. D
Inside Lane <G (4-Lane Only) ww=md> Outside Lane D
Centerline f— (Patches Only) — Y. Point @
. Measured Measured
Length A Roughness Profife Index Location Length Roughness Profile ‘ndex
. (Miles) (Inches) _ . (Inches/Miies) (Station) (Miles) {Inches) (Inches/Miles)
Southbound lane 406 *+ 69 to 438 + 65 1 .25 2.5
.30 .0
" Irace ran North to South i go g 0
"Paved South to North ) ' ’
1 .85 8.5
1 .80 8.0
091 .55 6.04
. 591 3.05 5.161

This is to certify that all
testing and trace reduction
herein described has been
performed according to
applicable contract specifi-
cations and r/equi}reme_ ts.

signedi*/j_~

Station

—>




WESTERN ENGINEERING CO. INC.  Appendix D-4 ' PAGE 25 , /

Box 350
HaARLAN, IOWA 531537 THE ROAD RUNNERS

D Revised Report

PHONE 25 FOOT CALIFORNIA PROFILOMETER Changes Lab. No.

OFF. 712-755-5191°

CASPHALT PAVING SPECIALISTS

For Information Only [j Preliminary [:] r Intermediate XB Final [:]

Lao No. _WECO 134 Route No. Us #59 Project No. FR ‘59‘“’(22) --2G ‘83

Date Repories 9-24-86 Date Paves _9-22-86 : County Shelin83) v

Tested at: Y Point Wheel Track D Contractor Western Enﬁineering Company, Inc.

Tesled By L. E, Holtmyer bate . 9-23-86

Trace Aeducec By _Li E, Holtmyer Date 9_23—86

Primary Schedule A m PCC Stip Form B ACC Paving

Primary Schedule B PCC Fixed Form ACC Resurfacin X

Secondary PCC Bonded Overlay % ACC Patches

Municipal PCC Unbonded QOverlay :

Other | PCC Patches

Roadway Type: 2-Lane @ 4-Lane D Ramp D Other

ne L es. ] < Direction  meed> s.8. (XX] ws []
inside Lane D = (d-Lane Only) == Outside Lane [:]
Centertine L] : <= (Palches Only) ===3> Y Point (XX

Measured ' Measured i
Length Roughness Profile Index Location Length Roughness Profile Index
(Miles) (tnches) {Inches/Miles) (Station) {Miles) (Inches) (Inches/Miles)

Southbound lane 438 + 65 to 505 t 45

“Trace ran North to South .1 .30 3.0
' 1 .00 0.0

Paved South to North 1 15 1.5

] .85 8.5

A1 . 60 6.0

1 .35 3.5

1 . 55 5.5

.1 .80 8.0

.1 .95 9.5

.1 .95 9.5

.1 1.10 11.0

e e et 2 e e e At e bt I .60 6.0
This is to certify that all .06k .05 78

testing and trace reduction 17260 7.25 57357
herein described has been -
performed accordingto .

applicable contract specifi-
cations and requ.irerr}ents/.

c T //,\
signed«d_ Vel ey o

o’

Station /’/ 4&. 2" Bump Locations —-} Station
C. Potter - Ames '

Copies. RCE - Red Oak
Dist. Mat. - Atlantic
File
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PRGGRAM NUMBER- P2220050
COMPUTER RULN DATE- 09-04-36
COUNTY- SHELSY BEGCINNING MP 40
U.>. ROUTE...... 005 ENDING MP....... 59
PAV EMENT TYPE COMPUTED MILES G
NCRTHBCUND
M-P SENS 1 SENS 2 SENS 3 SENS 4
¢3.0630 .
10.C00 L.40 1.29 1.10 0.50
11.020
12.C00 i.20 1.19 C.90 G.8¢C
13.¢0C
14.800G 1.50 .43 L.10 1.00
15.C08
16.CY0 L.4C L.3D 1.C0 .80
17.C0C
18.00C 1.26 1.10 1.00 0.30C
19.C00
20.G0C 1.30 1.20 1.00 0.50
21.C00
22.600 L.20 1.19 1.60 C.30
23.C0¢C
24.C86 1.30 1.20 1.00 0.8C
25.C¢C¢C 1.10 1.G0 .90 0.80
25.50¢C .
26.0G0C l1.20 1.10 1.00 0.80
26.5C0 .
427.C0¢C 1.20 1.10 1.00 0.90
427.500 -
428.C0¢C 1.40 1.30 1.20 1.00
428.50C .
429.0C00 1.50 1.40 1.30 1.10
429.500 .
430.¢00 1.50 1.30 1.20 1.CC
430.500 .
431.C00 1.50C 1.50 1.40 1.20
431.500
432.000 1.60 1. 50 1.40 1.20
432.50C
433.C0C 1.70 1. 60 1.50 1.20
433,500
434.00¢C 1.40 1.20 .10 1.00
434.500 .
435.000 1.40 1.30 1.20 1.C00
435.500 .
4356.C00 1.50 1.490 1.20 1.00
436.500 .
437.00¢C 2.00 1. 80 1.70 1.50
437.50C
438.C0C 2.70 .00 1.80 1.76
438.500
439.000 2.20 2.00 1.9C 1.70
439.500
441.000
442.900 1.30C 1.20 1.00 0.80
443.000
444.00C 1.00 3.69 C.80 &G

RA6=543%
1970
08-15-86

ROAG RATER DEFLECTION (MILS)

W w W ow W

.R.

4.02
3.80

.56
.27
.56
.27
.50
.56
.56
.02
.80
.30
.60
.60
.43
.02
.02
.80

S N

o

o~

.34
.17

NN W W

.00

SoIL K

125.
155.
107.
125.
155.
1
i

Pl
—

=~
(o, SR V]
O Ui
..

L55.
155.
125,

to7. -

173.
39.
89.
63,

135.

125.

107.
38.

181.
50.

141,
182.

L.70
1.60
1.70
1.60
1.30
1.20
1.20

1.30
1.30
1.50
1.50
1.30
.60
2.10
1.50
1.80
2.00
2.30
1.90
1.60
2.20

1.70
2.00

lL.60

TESTS
DS THER CUEVEY sones
TIME... 10:45
SOUTHBAOUND
SENS 2 SENS 3 SENS &

1.60 1.50 1.30
1.60 1.50 1.20
1.50 1.40 1.10
1.60 1.50 1.2¢C
1.5%0 1.30 1.1C
1.20 L.10 0.90
1.10 1.C0 0.80
1.10 1.00 0.80
1.20 1.10 0.90
1.20 1.10 0.90
1.40 1.30 1.10
1.40 1.30 1.20
i.70 1.60 1.40
1.50 1.30 1.10
2.090 1.80 1.60
1.40 1.30 1.00
1.70 1.60 1.50
1.90 1.80 1.60
2.20 2.10 1.80
1.80 1.70 1.50
1.50 1.40 1.20
2.10 " 2.00 1.70
R L L
1.50 1.40 1.20

S.R.
3.43
3.43
3.60
3.43
3.60
4.27
4.56
4.56

4.27
4.27
3.80

3.80.

3.27
3.60
2.88
3.80
3.217
3.00
2.67
3.13
3.60
2.717

3.13
3.00

3.60

|=3 xLpuaddy

SOIL K REMARKS .
68.
68.
89.
68.
89.
tal.
155.

155.

141.
141.
107.
107.
50.
89.
50.
107.
50.
50.
50.
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C.80
0.80C
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4.02
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1.0C
1.50
1.20
1.00
1.00
1.00
0.80
1.00
1.10
1.10
0.90
1.30
1.00
1.10
1.10
0.90
1.00
0.90
1.00
1.00

0.70
Q.70
.80
1.30
1.20
0.80
0.90
1.20
1.80
1.00
1.00

©1.20

3.30
2.88
3.27
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3.80
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PROGRAM NUMBER— P2220050 OFFICE OF MATERIALS
COMPUTER RUN DATE- 10-22-364 " RGAD RATER -
COUNTY- SHELRY BEGINNING MP.... 407.50 LAB NQ..%... RA6-5443
U.S. ROUTE..aue. 0059 ENDING MP....... 00.C0 YEAR BUILT. . 1970
PAVEMENT TYPE... COMP COMPUTED MILES. 92.50 DATE TESTED. 10-09-86
: ROAD RATER-DEFLECTION (MILS])
NORTHBOUND
M~P SENS 1 SENS 2 SENS 3 SENS 4 S.R. SGIL K SEMS 1
4G5.000 0.78
410.000 0.93 C.92 0.87 0.70 5.19 104,
411.4300 1.90
412.006 0.93 0.92 0.87 0.70 5.16 104.
413.COC 0.74
414.000 0.90 0. 86 0.78 0.64 5.34 146.
415,800 D.93
416.G00 0.96 0.95  0.72 0.57 5.05 100,
417.500 _ 1.10
418.000 1.00 €. S0 0.80 0.70 4.86 182.
419.C00 0.81
420.000 0.78 0.73 0.64 0.53 6.06 171.
421.600 ' - 0.97
422.000 0.70 0.68 0.57 0.48 6.67 143,
423.4300 0.76
424.000 0.81 0.76 0.67-  0.56-" - 5.87 168. o
425.C00 0.70 0. 64 0.59 0.52 6.67 " 190.
425.500 0.70
426.000 0.69 0.67 0.60 0.52 6.75 150.
426,500 + IR T R - : 0.81
427.000 D.71 0.66 0.60 0.53 6.5 180. o
427,500 _ 0.80
428.C00 0.82 0.77 0.70 0.61 5.80 166.
428,500 - O U A R AR I TR DR S 0.72.
429.G600 0.94 “c. 89 0.72" 0.61° " S5.14 150.
429.500 0.68
430.000 0.82 0.77 0.70 0.61 5.30 166.
430,500 : : 0.85
431.600 0.94 8.90 0.83 n.71 5.14 140.
431,500 ©0.383
432.000 0.90 0.84 0.75 0.66 5.34 165.
432.500 : . o o : - 0.93
433.000 0.81 - 0.76 0.69" 0.60 5.87 168,
433,500 1.10
434,600 0.80 0.79 0.69 0.60 5.93 122,
434,500 . a - : R . 1.20
435.000 0.86 0.82 0.76 0.65 5.56 151.
435,500 0.94
436.000 1.10 1.49 0.90 0.80 4.47 169.
436.500 < : 0.90
437.000 0.86 ¢.81 0.72 0.60 5.56 161.
437.500 0.90
438.C00 0.83 0.76 0.69 0.60 5.74 182.
438.500 : R - P - 1.30
439.300 0.86 0.83 0.76 0.66° 7 5.56 140.
439,500 1.10
441.000 L.10
442.000 0.99 0.96 0.85 0.70 4.91 122.
443.000 1.29
444,000 0.80 C.74 0.63 0.53 5.93 178.

SENS 2
0.75
1.60
0. 70
0.92
1.00

0.77
0.96
0.72

0.68
0.78 -

0.76

0.69 -

0.84
0.80
C.79

0.90 .-

1.00

1.10-

0.90
0.87
0.88
1.20

.00
l1.0C

1.10

Yy

“1.00

SOUTHBOUND

SENS 3

0.67
1.30

0.62

0.82
0.90
G.66

0.78
0.64
0.60
‘gO.Zl;;ﬂ

0.70Q

0.75

- 0.72

Q.74
0-83
0.90
1.00
0.84
0.81
0.70

.10 -

0.90
0.S0

SENS 4

0.57

1.00
0.52

0.70
0.70
0.57

P
0.54
0.52
:0.60 -

0.60

2,025

0.64
0.63
0.64

S 0.71-

0.80

.':o'qq_

0.72

L0.70

0.66
0.90

0.80
0.380

0.80

S.R.

6.06

2.69

6.35
5.19
4,47
5.87
5.00
6.20

6.67

5.87 .

5.93
6.51
5.45
5.62
5.74
5.15
4.47
4.13
S.14

5.34

5.34
3.84

4,47
4.47

4,13

SCIL K
151.
L63.
167.
194.
146G,
158.

S9.
=164,

148.
147.
159.
158.
1438.
162.
155.
130.
169.
155,
140.
134.
122.
141.

169.
169,

155.
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1.00
0.85
G.73
0.7¢4
1.00
0.66
.93
1.00
G.833
1.00
0.81
" 0.81
0.66
Q.87
1.10
0.90
1.00

270,89

1.10

1.09
1.190
1.20
0.33
1.00
0.87
1.00
1.00
1.00

0.90

.70
.64
.63
.80
.61
.82
.90
T4
.80
72
ST4
-59
77
.00

.90
78

.10
.00

r—‘r-—OOOr—-OOOOOOOOOOOOO

1.00

.16
.90
17
-90
.90
.90
.90

o O

o o o o o

.81

0.70
0.60
0.58
0.53
0.51
0.60
0.51
0.70
0.80
0.62
0.70
0.61
0.63
0.49

064

0.50

© 0,67
"0.70
'02655

0.90

0.80

0.80
0.70
0.80
0.990
0.64

0.70

0.6¢
.80

1 0.80

0.80
0.70

4

4,
5.
6.
6.
4.
6.
5.
4,
5.

L 47

47
45
06
13
47
35
05
47
56

4.86

S.
5.
6.
5.
4.
5.
4.
5.

3.
4.

4

4.

51

74

84

28 . -

13
09
47

14 -

84
13

.13

47

4.13

3.
5.
4,
5.
4.
4.
4.
4.

84

34

86
34
86
47
47
a6

169.
169.
137,
171.
152.
169.
200.
126.
169.
140.
79.
169.
132.
151.
l44.
155.
- 149.
169,
150

50.
155.

155.
166.
155.
;41.
122.
79.
134.
79.
169.
169.
79.

1.10

~

1.20

1.00
1-10
1.00
0.92

1.20
1.20
0.96

0.99
0.92
1.10

2.00
1.30
1.30

1.30°

1.00
L.00
1.10
1.50
1.60

0.88
1.20
1.00

1.20
1.40

1.30

.00

—

1.C0

0.90
0.90
0.90°

0.78

0.80
1.00
0.80
3.70
0.70
‘0.80

" 1.00

.80
0.90
0.95
0.72
0.72
0.68
0.70
0.80
1.10
0.90

0.90
0.90

0.70

1 0.70

0.70
1.00
L.10
0.80
0.66
0.80
0.80
0.80
0.90
0.90

447
3.36
4.13
4.86
4,47
4.86
5.24
3.84
4.13
4.13
4.13

4.91

5.24

4.47
4.47
2.57
3.84
3
3

.84

.é4
4.86

4 .36
4.47

" 3.36

3.17
4,47
5.45
4.13
4.86
4a.13
3.59
3.8¢4
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ko)

.60 - 3.59 125.

1.40 1.30 1.10

497.C00
4472500 1.50 1.40 L.30 1.10  3.3s 107.
498.C00 1.90 1.00 0.90 0.70 4. 86 79. -
498.500 _ 0.99" 0.57 0.89 0.77 4.91 109.
499.C00 0.39 c.88 0.80 0.68 5.40 110-
499.500 ) o i 1.20 1.10 1.00 0.90  4.13 . 155.
*#**##**¢*¢*$#¢i"¢ittSU\‘,HARY OF DATA *-:-::::::*:x:tt-:t:*:::#:::t:
SENSL I SENS2 | .SENS3 | SENS | AVE. = 80% AVE. BEG. END
DIRECTION | STD.DEV. MAX. MIN. AVE.  380% AVE. AVE. AVE. | sCr  SCL/SENSI SR SR SOIL kK | TEMP TEM
NORTH 0.16 1.40 0.68 0.95 1.09 0.990 0.79 0.66 | 0.05 0.054 5.22 4.57 145. 40. 40
SQUTH 0.26 2.00 0.70 1.10 1.32 1.03 0.92 |- 0.77 | 0-07 0.060 4.66. 3.89 13%. 40. 40
COMB 0.23 2.00 0.63 1.02 1.22 0.97 0.36 .72 1 0.06 D.057 4.94 " 4.19 139,
s+ 4 % %% HISTORY ® # % % %  BEMARKS: SECL- SUPERELEVATED CURVE, LOW SIDE. SECH- SUPERELEVATED CURVE, HIGH SIDE
s+ DATE *
&+ TESTED AVE.SR AVE.SOIL K =
E : %
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