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Asphalt Stabilization (Asphadur)

Final Report

Introduction

Asphadur {(now called 3M Additive 5990) was incorporated into
asphaltic concrete on a lane delineation, AC resurfacing, project
in Council Bluffs. The experimental feature was included in the
eastbound lanes of Interstate 480, beginning at the bridge over
the Missouri River and ending at the bridge over North 41st Street.

The project was constructed in October 1979.

Objective
The objective of the project was to investigate the manufacturer's
claims of improved strength, stability and durability of an asphalt

mix.

Construction

The asphaltic concrete was mixed in a Barber Greene batch plant
The Asphadur was added in the pugmill., To successfully incorporate
‘the Asphadur, the mix was heated to 400°F to 410°F. The mix was
a 1/2" Type A mix laid 2-inches thick.

The intended asphalt cement content”was 5.25% of AC-20 and the
Asphadur content was 6% of the aspha!t{?&lnt. Twelve samples of
the mix were taken from the project. The average asphalt cement

content was 5.16% and the average Marshall stability was 3925 pounds.



Evaluation.

Within two years after construction there was one patch and
six square feet of alligator cracking had developed. Most of the
joints in the portland cement concrete pavement had reflected
through the sUrface. After three yéars all the underlying joints
and cracks had.reflected through the surface and some random
cracking was present. After four yeaks of service a large increase
in the random cracking and large areas of map cracking were ob-
served. The surface had no rutting or shoving after foér years of

service,

Conclusions

Asphadur is an effective agent for increasing the stability
of asphaltic concrete, |

Increased strength and durability were not proven by this

project.
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REDUCTION OF REFLECTION CRACKS
(Monsanto Bidim Synthetic Fabric)

Final-Report -

Introduction

A Tane delineation project was constructed in the eastbound
Tanes of Interstate 480 in Council Bluffs., A synthetic fabric,
Monsanto Bidim C-28, was placed between the portland cement concrete
and two inches of Type_A aspha?tic concrete resurfacing containing
Asphadur. The experimental feature began at the bridge over the Missouri
River and ended at the bridge over North 41st Street. 'The project |

© was constructed in October 1979.

Objective
“The objective of this experimental project was to determine the
effectiveness of the fabric in reducing reflective cracking in an

asphaltic concrete overlay.

Construction

The special provisions for the project specified either Petromat
or Bidim C-28 fabric. Due to the high mixing temperature required
to incorporate Asphadur into the asphaltic concrete, Bidim C-28 was
used. The asphaltic concrete with AC-20 was mixed between 400°F and
4T0°F and Petromat cannot tolerate a temperature that high.

Cracks wider than 1/4" in the portland cement concrete were
filled with asphaltic concrete before placement of the fabric. The
surface was tack coated with 0.20 to 0.25 gal/sq yd of AC-20 and the

fabric was placed on the coated surface.



During placement of the asphaltic concrete, wrinkles developed
when truck wheels stid when being pushed by the laydown machine.

The wrinkled fabric was removed and replaced.

Evaluation

Evaluation was by visual observation. Within the first year
after construction, 14 cracks had reflected full width and 8 cracks
had reflected partial width through the surface. There was one
patched area. .Two years after construction there were 16 full width.
cracks, 15 partial width cracks, and six square feet of alligator
cracking.

Aftef four years of service all of the joints and cracks including
the random cracks have reflected through the surface. There is con-

siderable map cracking .in the surface.

Conclusion

The fabric did not prevent reflection cracking through asphaltic

- concrete containing Asphadur.



Towa DOT Project HR-511 Towa 79-01

Reduction of Reflection Cracks
(Monsanto Bidim Synthetic Fabric)

The project is located on the eastbound lane of 1-480 beginning at the
east end of the bridge ovér the Missouri River. The project was resurfaced
in 1980 using Monsanto Bidim fabric between the portland cement concrete
and the asphaltic cqncrete containing Asphadur.

The project was visua]}y inspected November 15, 1983, and it appeared
that all of the cracks and joints in the p.c.c. have reflected through
'fhe asphaltic goncrete surface. There is also a large amount of random
and map type cracking in the surface. The asphaltic concrete appears to
have aged prematurely and with two variables, fabric and Asphadur, it

may not be possible to properly evaluate the effectiveness of the fabric.



Iowa DOT Project 511 ‘ Towa 79-04

Asphalt Stabilization (Asphadur)
1-480-1(114)0 &

The project is located on the eastbound lane of 1-480 beginning at
the east end of the bridge crossing the Missouri River. The project was
resurfaced.in 1980 using Bidim fabric between the port1and'cement con-
crete and the asphaltic concrete resurfacing containing Asphadur,

_As'of November 15, 1983 there was no rutting. or other type surface
distortion. It appeared that all of the cracks in the portland cement
concrete have reflected through the surface. “

There is also considerable random cracking and large areas of

map cracking.



Iowa DOT Project HR-511  Iowa 79-04

Asphalt Stabilization {(Asphadur)
' I-480-1(114)0

The project was completed in 1979. The most recent visual
inspection, August 24, 1981, did not observe any rutting or other
tvpe surface deformatioﬁ. There were 16 full width cracks,

15 partial width crécks, and an area of about 6 square feet of

alligator cracking. There was one patch.




FOWA DEFARTHENT OF TRANSFORTATION
QFFLCE OF HMATERIALS
ASPHALT CONCEETE MEX DESIGN
&1 LOCATION AMESY

MIX, TYFE AND CLASS: TYPE A SURFACE LAl NO.  ARDY 190
INTENDED USE: ASFHADUR

SrZE /8 SFEC. N0, 841 & DETE REFPORTED  i0/716/79
248
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/72" COVER atiG. - avoca PIT - POTTAK. CO.
JOB MIX FORMULA AGGREGATE FROFORTIONS: 65X AATY-713, 304 AATY-715, 5% BATY-714
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f-1/2% 47 3/4* 1/2" /8% NO,4 NO.8  NO.t6  NO.3O  NO.5O  NO.109 N0.200
100 94 &6 50 37 26 5 .2 5.9

TCLERANCE : FE100 7 7 3 4
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BULK ST GR. COMEB. DRY AGH. 2702 202 2,764
SFL. BR. ASPH, B 77 F. T.0%7 1.047
GALE. SOLID SP.GR. 2.5 2,47
% VOIDE ~ CALG. a1 4.0
RICE 8. GR. 2.47 2,43
% VGILY -~ RI 3.3 2.4

% OWATLR &ls0 i 0,44 B, 44
® VOIDS IN THE MINERSL AGGREGATE 8.4 T 17,6
¥ U M.AL FILLED WITH afFHalY A%, 8 &0.7 T6H.9
CALCULATED ASFHLFILMY THECKNESS (MICRONS? G2 &0 9.7

)

B0 6.0
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FOTHE ASPHALT.
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REDUCTION OF REFLECTIVE CRACKING - I-480~1(114)0

(Monsanto Bidim Synthetic Fabric)

The project was completed and reported in 1979. As of
November 1980 there is no visible deformétion from shoving
or rutting. There are 14 full width and eight partial

width reflective cracks. There is also one patch.



Iowa DOT Project HR-511 Towa 79-01

Reduction of Reflective Cracking I-480-1(114)0
{(Monsanto Bidim Synthetic Fabric) ‘
The project was conpleted in 1979. It was visually in-
spected August 24, 1981 and there were 16 full width cracks
and 15 partial width cracks. One star crack with 3 rays 2' to 4°
long and one area of alligator cracking about 117 x 4f'were

observed. There was one patch.
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IOWA DEPARTMENT OF TRANSPORTATION

Materials Date  pacember 5, 1979
Vernon J. Marks fel. No. portawattamie County

: I-IR-480-1(114)0
Thomas J. McDona?ifP/

Council Bluffs Construction

As per your request, the following information was prepared by our
inspector, Harley McCoy, regarding the experience gained on this
project.

The Bridge Repair project in Council Bluffs on 1-480 included a 2"
overiay of approximately 950°' of the £.B.L. from the east end of the
Missouri River Bridge easterly. The mix used was a 1/2 inch Type "A"
Surface Course, with Grade AC~-20 Asphalt Cement at a basic asphalt
content of 5.25%. The mix also included a special polymer additive,
Asphadur, added at the rate of 6% of the A.C. content. The Asphadur
was pre-weighed according to mix batch size, then added by hand to the
mixer at the proper time. Mixing was done according to SR248,
Representatives from 3M were available to the contractor on an
advisory basis to help with placement of the Asphadur and to monitor
mixing temperatures. The mixing temperature did not seem to be a
problem for the contractor. Mix temperatures, on an average, ran

on the high side of specification. The following are grade tempgratures
taken during placement: 3800, 375°, 370°, 395", 4009, 385°, 388",
4009, 3959, 4009, 3900, 405, 3850, 400°. The plant was located
approximately 10 miles from the project. The mix was placed over an
R.C. 70 tack coat.

The representatives of 3M and an advisor to 3M from Ausiria were
quite concerned about initial rolling of the mat, recommending to
apply initial roiling as soon as possible while Asphadur was still
in a plastic state. We found, with temperatures on the high side of
specifications, that pushing and tearing of the mat occurred if
vibration was used on initial pass. Vibration was later eliminated
on the initial pass, but used on second and third passes and density
requirements were met under this rolling procedure. Adjustment of
vibration was also accomplished.

The special provisios stated that either Petromat or Bidim C-~28
could be used. Due to high temperature requirements of the wix,
Bidim C~28 was used. R. E. Belden, P.E. from Monsantc Textiles Co,
at St. Louis, Missouri, stated that the Bidim C~28 had never bheen
exposed to temperatures exceeding 325 under lab testing of material.
We exposed the fabric several minutes after the mix had been placed
over it and the fabric visibly had no apparent damage due to nhigh
temperature of mix, which averaged 390Y F.
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IOWA DEPARTMENT OF TRANSPORTATION

Materials Date December 5, 1979

Vernon J. Marks Rel- No- pottawattamie County
I-IR-480-1(114)0

Thomas J. McDonald
Council Bluffs Construction
Page 2

The fabric was placed over A.C. 20 tack applied at the rate of .20

to .25 per s.y. The contractor did not encounter any problems with
placement of the fabric except in handling the very large rolls of
material. One area of concern occurred when trucks were dumping mix
into the laydown machine hopper. The truck drivers have a tendency
to ride their brakes, sometimes, locking the rear dual tires. This
caused the tires to skid as the Taydown machine moved forward. The
fabric was wrinkled in nearly every case to the point it had to be
removed and replaced, causing considerable delays. The project

plans also required fabric to be placed over expansion joints. All
such joints that were covered with fabric failed almost immediately and
the product representative recommended that the fabric not be used
for this purpose. Some of the random cracks that were covered with
fabric were 1/4" or less in width. We attempted to place mix

into these cracks pr10r to placement of fabric to add stability. Due
to tackiness of the mix, it was difficult to fill cracks flush with
the pavement and a few failures resulted. Representatives from
Monsanto stated any crack over 1/4" in width should be filled

flush with pavement prior to fabric placement.

Due to heavy A.C. tack coat used with the fabric and R.C. 70 tack
coat adjacent to fabric, it is nearly impossible to keep batch truck
tires clean. We experienced some piking up of the fabric from
sticky tires.

None of the problems enumerated here with either the Asphadur additive
or the Bidim C-28 fabric are thought to be serious or the solution
insurmountable.

TIM/ jmy

cc: James E. Klein
Harley McCoy
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WORK PLAN
For

SYNTHETIC FABRICS TO REDUCE REFLECTION
CRACKING IN ASPHALT OVERLAYS

Introduction

This Work Plan relates to the use of synthetic fabric on
Pottawattamie I-IR-480-1(114)0--14-78 to reduce reflec~
tion cracking. The first Iowa research on this applica-
tion was constructed in 1971 and the final report entitled
"Prevention of Reflection Cracking in Asphalt Overlays
with Structofors, Petromat and Cerex" was distributed in
May 1977.

Obiective

The gbijective of this project is to determine the perfor-
mance of the fabric in reducing reflection cracking.

Preliminary Investigation

A conplete crack and patch survey will be documented just
prior to resurfacing.

Construction Records ,

Placing of the fabric shall be documented by notes and
photographs.

Post Construction Performance

The pexrformance of the overlay shall be evaluated annually
by visual observation. General condition shall be noted
and documented. A complete crack and patch survey shall
be made three years after construction.

Reporting

A brief summary repoxrt covering construction shall be sub-
mitted within 90 days after construction. A report in
letter form shall be submitted annually during the follow~
up period. A final report shall be submitted within three
vears and six months after construction.
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TOWS DEFARTHENT OF TRANSFORTATION
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IOUS DEFARTHENT OF TRANSFORTATION
OFFECE OF MATERIALS
AMES L ALORATORY

REFORT - BITUMINOUS MATERLIALS

TEST

MATERIAL ASFHALT WX UNCOMPACTED 5.2%Y%
INTENDED USE TYFE 4 SURFACE WITH aSFHADUR
PROJECT NO Lo TR AGD4 (114 0w 478
CORTRALTOR DELTA ASFHALT
FRODUCER DELTA ASFHALT.
FLANT CRESTENT, T0WA

UHTT OF MATERIAL o BOXES OF
SENDERS NO AT -1 24
SAMPLED RY Ju CONN
DATE SAMFLED 10-47-79

LAR N ARLY 483

COUNTY FOTTAWATTAMIE

CONTRACT N

MIX

DETE RECD 11-26-79 DATE REFORTED 42-3-79

S IEVE ANALYSTS  FERCERT PASSING

FTEVE G, BT a RET A FEG
~342 0.0
LR D0
4 Q.0
2 0.0
a PH.0
ATELG

0,00
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0,00
0,06
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T ARG 8 e A I TeEAT Y AT T Ty
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LOWA DEFARTHMENT OF TRANSFORTATION
QFFICE OF MATERIALS
AMES LapDRATORY
TEST REFORT - BITUMINOUS MATERIALS

MATER AL ASFHALT MIX UNCOMPACTED 5, 25% LAT RO ARCY 404
INTENDED USE TYFE & SURFACE WITH ASFHADUR

FROJECT NO Lo -480-4 (144101 478 COUNTY FOTTAWATTAMIE
CONTRACTOR DELTA AZFHALT '

FRODUCER DELTA ASFHALTES CONTRACY NO

FL AT CRESCENT, IDuwa

UNIT OF MATERIAL 12 BOXES OF MIX

SERDERS NQ ALY -1304

SEMPLED Y da GIONN '

PATE SAMPLED 10-17-79 DATE REGCD 124679 DATE REFORTED 42379

STEVE ANALYSTS  FERCENT FASSING
FITEVE M. RET aORET woPSG

feq/2 OO 0.0 0.00
1.0% 0.0 Q.00 0. 00
B4 Q.0 Q.00 0. 00
(I 0.0 Q.00 100.00
378 HO LD 4,18 F5.an
4 S0FLE 21017 T4 LAY
& 15.96 BHLOTA
1é T4.44 A4,V
30 14.32 29.9%
50 ¢ 177 A e, a8
10 144,35 L A, 5
200 5.0 244 NS
W H A28 247 0. 600
Ak FRUI Q.00 Q.00

DEY WY, 143%.000
SUMOOF RETAINED WTS. 1435 .500

A AGGREGATE RY EXTRACTION Q4800
OBRITUMEN BY EXTRADTION 3200
FIC GRAVITY 20300
MARSHALL STARTLITY 930,600
MARSHALL FLOW 9,0t I, P.000

COPTES TO:

ASFH, CONCRETE

VAN SNYDER

TOM MODONALD

K. SHELQUIST

L, ZEARLEY

TR AR NS A L T ALSTT AN T e TERREGED O RN
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LA DEFARTHENT
OF
AMES
REFORT -

TEST

MATERTAL ASFHALT MIX
INTENDED USE TYPE A
FROJECT N L=TR- 484~
CONTRACTOR DELTA &PSHALT
FRODUCER DELTH ASFHALY
FLANT CRESCENT, Ioua
UNTT OF MATERIAL 12
SENDERS M) 4J0Y 126
SAMFLED BY oo COMNNM
DATE SAMPLED 10-17¢-7%

BOXKES

SITEVE
STEVE

i/
1.0%
374
179
370
4

8

i é
36
O
109
200
WS
Feyid

DRY WT.

A AGGREGATE BY EXTRACTION
A BTTUMEN BY EXTRACTION
SFECIFIC GRAVITY

MaRSHALL STARILLTY

MARSHALL FLOW 0.01 IN,

CORIES TO:

GSFH L, CONCRETE
VAN SNYDER
TOH MODONALD
Koo SHELQUIST
L. ZEARLEY
IR A0 (114) G f AT A

UMCOMPACTED 5
SURF BEE
A4 O d 478

ANALYSTLS

POE O

T

L} HiE
& n'3 wh

WITH aSPHADUR

0F MIX

GHLCRET

0.8
9.0
G0
0.H
A1 .0
AF2.0
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1946.5
f8Y.0
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104,0

31.0
13.0
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DETE RECD 11-24-7%
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.00
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.00
0.00
4,54
23,012
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13,68
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.00
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HATERTALY
LATDRATORY

BITUMINOLS MATERIALS
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TOWA DEFSRTHMENT OF THRANSPFORTATION
OFFICE OF MATERIALSY
AMES  LATORATRY

TEST REFORT - BITUMINQUS MATERTALS

MATERTAL ASFHALT MIX UNCOMPACTED 5,254 LR NQO ALY ~-487
IMTENDED LUSE TYFE @ SURFACE WITH ASPFH&DUR

FROJECT MO Lo TR-480-1 0514 01478 COUNTY FOTTAWATTAMIE
CONTRACTOR DELTA ASEHALT

FRODUCER DELTA ASFHALT CONTRACT NO

FLANT CRESCENT, TOWA

UNTT OF HMATERIAL 12 BOXES OF MIX
SENBERS NGO AJCP-126

SAMPLED 1Y Ja DONN

DATE SAaMPLED f0-§7-79 DATE RECD 1

P R6=T9 DATE REPORTED §2w4-79

STEVE aNALYSIY  PERCEMT PaSSING
STEVE GG, RET #ORET noPEG

(S 0.0 0.00 GINER0)
1% 0.0 .60 0.00
3/ A 0.0 0.00 100,00
172 B, OBy P, 41
378 HRALO 4,59 Y3.10
4 FE4.00 2%.24 Ti.86
& S2B.0 15.45 546. 21
16 PRGN 3.8 43,03
K10 193.9 13,472 2961
B0 2300 165 13,046
$ 00 1073 747 5.5Y
200 Bh N LRI 5.06
WaAH 2480 3.04 G.00
Féxi 0.0 0.0 .00

BRY WT. 1440.,500
SUM OF RETATINED WTY.

433,000

Yo AGEREGATE RBY EXTRACTION P5.000
A BITUMEN BY EXTRALCTLION D000
SFECIFIC GRAVITY 20320
HaRSHaLL STaRILITY 4238000
MARSHALL FLOW ¢.01 IN. PO

CORFIES T

ASFH. CONCRETE
UM SNYDER
TOM MCDOMALD
R SHELOQUEST
oo ZEARLEY
TR 4804 CT 1A 40 TR L POTTAWATTAMIE By PFRMARD L BROMH
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LR DEFARTHENT OF TRaHIFORTATTON
OFFLCE OF MATERIALL
AMES LAPDRATORY
TESY REPORT -~ BITUMINOQUE MATERIALS

MATERTAL ASFHALT MY
INTENDED USE  TYFE & SURFACE WITH ASFHADUR

FROJEDT B0 LeTR-a88-1 (11 4) Qwmd 478 EOUNTY  FOTTAWATTAMIE
CONTRAGTOR  DELTA GSPHALT

PRODUCER  DELTA ASFHALT CONTRACT NI

FLANT  CRESCENT, TOMA

UMLT OF MATERIAL 12 BOXES OF MIX

SENDERS MO 409124
SAMPLED BY  J. CONN

DATE SAMPLED {01779 DATE RECDH 4§-26-79 DETE REFORTED §2-4-79

PRRCOMPACTED 5, 25% L&k HO ABCY 468

STEVE ANALYSES  FERCENT FASSING
S IEVE Gt HET A ORET wOFSG

1-3/2 0.0 9,00 0,00
. 0% 0.0 0.0 2,00
374 0.0 Q.00 100,00
172 5.0 035 YL A
B8 640 4. 44 Q5.
4 A26.0 FRCIN Y T2 AD
&l 234.5 1636 BhHL34
16 B 13,38 42,96
X329 17a.00 P29 J0.T76
38 211.0 fa.63 (PR
100 PELE b b Q.52
200 Ja.0 2,49 Ta03
WASH B8.0 703 0.00
F N 435 0.00 Q.00

DRY YT, 1447, 900
SUM OF RETAINED WTS, 1442500

A OAGGEREGATE BY EXTRACT LON P4 900
A BITUMEN BY EXTRACTION 3.400
SEFLCIFIC GRaVITY Ha3V0
MARSHALL STARTLITY 4942.,000
MARSHALL FLOW 9.01 1N, 16 000

COFIES T0:

ASFH. CONCRETE
VAN INYDER
TOM MODONALD
B SHELRUISTY
Lo ZEARLEY

= TR=480- 4 (414 Qe A 7R, ROTTANATTAMTE IShd BERMARD O, BEROWUN

PRI I Y





