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CRACK SEALING OF BITUMINOUS PAVEMENT

S1ide No.

1A

2A

3A

4A

5A

6A

LOGO

We, in Iowa, have not been as diligent as we should have been in
maintaining a tight surface condition on asphalt pavements and in
sealing cracks as they developed. This has become very evident in
the past few years as construction funding has decreased and highway
surfaces are being kept in service longer. In an effort to determine
what could be cone to extend the surface 1ife of pavements and to do
so at the least possible expense, we have looked at some of our
typical asphalt pavement problems and have been somewhat surprised at

what was found. We have a few slides to show some problem
conditions. .

The first slide details a problem experienced on Highway 21 south of
Waterloo. The highway was about 15 years old when it developed a
very rough riding surface. Transverse cracks were very evident and
spaced from 30' to 90' apart. Each crack was raised about 1" as is
shown in the detail. These cracks developed in a pavement structure
that was placed on a 6" soil T1ime sub-base. The structure consisted
of 10" of asphalt treated base with a 2 1/2" binder course and a 3/4"
surface course.

In an effort to determine the cause of the bumps at these joints a
series of cores were taken at locations as shown in this slide. The
cores numbers 1-4 were taken progressively farther from the
transverse crack.

These are the cores. The core on the left was the core taken nearest
the transverse crack and you will see how short it is in relationship
to the others. The core on the right was taken the farthest from the
crack and you will see also that it is in considerably better
condition than any of the other three.

This is a close-up of core #l1. This core is only 9" long even though
the original construction was 13". The bottom 4 inches had raveled
or stripped away and could not be recovered.

This is core #2 and although it retained its entire length, it is
delaminated at the 5" level and is beginning to show signs of
delamination at the 9" level.

This is core #3 showing delamination at both the 5" and 9" levels
with substantial erosion of materials.

The fourth core came out inteact but is beginning to show some minor
deterioration at the same levels as experienced in the other three
cores. What caused this delamination and deterioration? The theory
is that it was the instrusion of water through the crack and being
pumped under the tires of passing vehicles that caused the fines and
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asphalt materials to be eroded away. Keep that thought in mind as we
look at a couple of other samples.

9A This block is about 2' square and was removed from an asphalt
pavement on Highway 61 north of Maquoketa. This highway had
experienced substantial cracking and although there were no dips or
heaves at the cracks, the road had become distorted giving a rather
rough ride. This pavement was constructed on a 6" soil lime sub-
base. The pavement structure consisted of a 7" asphalt treated base
and a 4 1/2 " Type A surface course. The first sample that you see
here was cut through a cracked area and brought into the laboratory
for examination. A core was taken directly over the crack after the
sample reached the laboratory and the core material is shown in the
pan on top of the sample. It was removed in extremely poor
condition, as can be seen. You will also notice the rather narrow
surface crack gets wider as it goes deeper.

10A This slide is a close-up of the previous block showing the more
extensive deterioration deeper down in the sample and the
delamination of the bottom 2 inches.

11A This is the second block sample that was cut. It was cut where two
adjacent cracks appeared on the surface. Please note the greater
deterioration as these cracks progress deeper into the structure.

12A This slide is a close-up of the previous block showing the extent of
the deep down deterioration. Delamination, erosion of materials, and
loss of structure are evident.

13A This is the third block that was cut over a single crack that had
been sealed. You will note the sealant floating down the side of the
block. The sealant flowed freely as the block was removed and
continued to flow even after the block was brought into the
laboratory. The sealant material was an MC800 cut-back asphalt.

14A This is a closer shot of the same block. Note that the crack does
not progress very deeply into this structure. Could it be that the
sealant in this crack has, in some way, reduced the deterioration in
the lower structure?

15A This is another picture of the sealant flowing freely from the crack
and showing no evidence of a crack in the lower part of the block.

16A This core was taken through a crack in the asphalt pavement on Iowa
401 north of Des Moines. The crack, before coring, was less than
1/4" wide. The crack was not visible to the average motorist
traveling 55 mph. There was no evidence of the crack ever having
been sealed.

17A This slide shows a side view of the same core shown in the previous
picture. These three different examples of asphalt pavement
deterioration beneath cracks are but a few of the may that we have
seen. They all tell the same stor{, that the surface courses which
contain the most asphalt show the least effects of stripping and
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18A
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20A
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22A

23A
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27A

erosion of material. They also show that we have more problems below
the surface than was at one time realized. Is it any wonder that
cracks such as this depress as shown here when there is the type of
deterioration found under our pavement surfaces.

This is a slide of a crack on an asphalt resurfaced concrete
pavement. Note the extensive deterioration and the lack of evidence
that the transverse crack is ever been sealed. The darker strip
across the slide about 2 feet in from the outer edge is where the
widening crack reflected up through from our previously widened
concrete pavements. This longitudinal crack is easily sealed with a
moving operation using a squeegee box and emulsion. Over the years
it has been kept sealed because it is very near the wheel track and
very easy to seal.

Here is another slide of a very similar situation. Note how the
longitudinal widening crack sealing operation has prevented
deterioration of a transverse crack through that area. Maybe that's
just a superficial thing. Maybe we have just skimmed over the
surface with some recently placed emulsion and the crack is really
still there.

One method used for cleaning cracks prior to filling them is with a
high pressure washer. This high pressure washer puts out 2,000 psi
and very effectively cleans debris and loose particles from the
cracks. Let's give that longitudinally sealed widening crack a heavy
blast with this washer and see what happens.

This picture tells the story. There are hundreds of miles in Iowa of
existing testimony to the fact that had transverse cracks been sealed
as diligently as longitudinal cracks, the problems that exist now
would not have developed.

This is the man who does the work and this is the equipment now being
used to seal these cracks, a recirculating wand that allows the crack
filling material to be placed practically all year around.

This is the operation, showing the boom to support the hoses and make
the job easier for the operator.

You can see that the fine controls on the recirculating wand can lead
to a neat job. A trained operator can seal joints in an asphalt
pavement so neatly with this operation that they are totally
invisible at normal highway speeds.

This slide shows how roadway surfaces are prepared prior to thin
overlays, seal coats or slurry seals. The cracks are blown out with
air or high pressure water and over filled with liquid emulsion,
blotted with sand and opened to traffic for at least 30 days prior to
the resurfacing.

This is a close-up picture of the same operation. This method helps
to reduce reflective cracking and helps to seal the road surface from
intrusion of water.
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This slide shows an area that should have been sealed using a
squeegee. A wide squeegee with emulsion and sand would have helped
tie these particles together.

Earlier you saw pictures of depressions in asphalt surface. We have
also developed a method of correcting the depression problem quite
economically and quite satisfactorily. This slide shows a depressed
crack that can be resealed and leveled with slurry. First step is to
blow the crack clean and fill the crack with liquid emulsion.

The next thing is to drop some fine mixed slurry over the crack.
And squeegee the slurry across the road.

This is the way the surface looks after the slurry has broken. On I-
80 west of Des Moines, we have significantly improved the ride with
this procedure. But do all of these processed of flushing out
cracks, sealing cracks, squeegee filling the surface have any effect
on the damage that has been caused within the surface due to aneglect
in past years. We are hopeful that it is doing some good.

These cores are taken from a highway that had extensive deterioration
below the surface. A1l of the procedures we have talked about were
followed. Cracks were flushed clean with high pressure water,
flooded with emulsion or on several occasions cut-back, and then when
the pavement was pretty well saturated and the emulsion was no longer
flowing down through the pavement as fast as it was applied to the
surface, the surface depressions were squeegee sealed with slurry.

This is a close-up of those same cores. You will note that voids
have been fairly well filled and you can see where the squeegee
sealed surface depressions were filled with slurry. These slides
have been shown to our field people. Pictures have been made of some
of the deterioration and have been posted on many of the bulletin
boards. Our people now realize that there is a reason to seal the
pavement surface. We are providing all of the tools we can to help
them and are selecting suggestions from them for ways to make the
work easier. They are responding.

We have a few slides on our rubber asphé]t operations. This first
slide is the melter that we use for the rubber asphalt.

Cracks narrower than 3/4" are routed with a router similar to this.
The routed crack is blown free of any loose debris.
The crack is filled with rubber asphalt.

The rubber asphalt material is squeegeed immediately after being
placed.

Leaving a crack sealed as is shown here.
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41A

42A

This crack has been under traffic on the interstate for one year and
it can be seen that the material placed on the surface is beginning
to wear off but the crack itself is still sealed.

Crack filling pays. These pictures are evidence of that fact. What
is the payback or what is the cost benefit ratio of filling cracks as
opposed to not filling cracks. We do not know. Our cost accounting
system does not tell us how much it cost in the past not to fill them
and since we have just started into the program, it is not known how
much increased longevity there will be due to crack filling.

Existing pavements must be protected as an investment that cannot be
replaced due to today's tight money situation. The cost of crack
filling is rather small when considered against the cost of replacing
a pavement. We cannot merely overlay a pavement that has deep down
cancer from lack of previous maintenance. That cancer will reflect
up through the surface in a very short time. Maintenance of existing
pavements is important even though someday it may only be the base
for another resurfacing.

Blank

Sealing joints and cracks by state forces cost $7.15 per gallon of

sealant placed. Filling the crack between shoulder and pavement cost
$1.95/gallon when done by state forces.
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To execute formal contract within fifteen days or forfeit the proposal guaranty furnished herewith.
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IOWA DEPARTMENT OF TRANSPORTATION
Ames, Iowa

SPECIAL PROVISIONS
for

CRACK CLEANING AND SEALING
June 23, 1981

THE STANDARD SPECIFICATIONS, SERIES OF 1977, ARE AMENDED BY THE FOLLOWING ADDITIONS AND MODIFICATIONS.
THESE ARE SPECIAL PROVISIONS AND SHALL PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS.

375.01 DESCRIPTION. This work shall consist of routing and cleaning of cracks in the asphalt
cement concrete surface and sealing of the prepared cracks with a rubberized asphalt mixture.

375.02 MATERIALS.

A. Premixed rubberized asphalt joint sealer complying with proportion requirements will
be acceptable for use.

B. The proportions of the two materials to be premixed (asphalt cement and ground rubber)
shall be as follows:

Asphalt Cement * 75 percent + 2% by weight
Ground Rubber 25 percent ¥ 2% by weight
*AC-5(or 120-150 Penetration Grade), unless otherwise approved by the engineer.

C. The asphalt-rubber mixture shall not contain water or solvents and, when cooled to
140 F, shall not be picked-up or tracked by traffic.

D. The sealer shall be free of fabric, wire, or other contaminents, and the sealer
manufacturer shall certify this to the engineer.

375.03 EQUIPMENT.

A. Routing equipment shall be mechanical and power driven, capable of cutting the
cracks to the required dimensions. Equipment designed to "plow" the cracks to dimension
will not be permitted.

B. Equipment used for heating and placing the premixed material shall be of the oil-
jacketed, double-boiler type, capable of heating the material to 400 F and pumping the
material into the prepared cracks.

375.04 CONSTRUCTION.

A. Class I Cracks - Cracks which have an average opening of 3/4 inch or less shall be
routed to provide a minimum sealant reservoir of 3/4-inch width by a nominal l-inch

depth.

B. Class II Cracks - Cracks which have an average opening greater than 3/4 inch will

not require routing, but they shall be thoroughly cleaned of all foreign material to

a minimum depth of one inch.

C. Routed asphalt cement concrete and foreign material resulting from crack preparation
shall be removed from the roadway by brooming, compressed air, or other methods satis-
factory to the engineer.

D. Cracks shall be clean and dry prior to sealing. The entire crack reservoir shall

be filled with sealant to a level even with the roadway surface. A narrow "V" shaped
squeegee may be used to aid in placement of the sealant. Sealant on the roadway surface
in excess of 1/2 inch on each side of the crack edge will not be acceptable.

E. All signs and skids are to be furnished by the Highway Division Office of Maintenance
and will be made available at a nearby maintenance yard designated by the engineer, and
the contractor shall return them upon completion of the work. All other traffic control
devices, such as flaggers, barricades, traffic cones, and warning lights shall be furnished
by the contractor. All traffic control devices are to be erected, maintained, and removed
by the contractor.

375.05 METHOD OF MEASUREMENT.
A. Class I cracks will be measured by the linear foot, to the nearest linear foot,
of cracks routed, sealed, and accepted.

B. Class II cracks will be measured by the linear foot, to the nearest linear foot,
of cracks cleaned, sealed, and accepted.

8



375.06 BASIS OF PAYMENT.

A. Class I Routing and Sealing will be paid for at the contract price per linear

foot.

Payment shall be full compensation for all labor, equipment, materials, and incidentals
required for crack routing, cleaning, and furnishing and placing sealant.

B. Class II Cleaning and Sealing will be paid for at the contract price per linear
foot. Payment shall be full compensation for all labor, equipment, materials, and
incidentals required for cleaning and furnishing and placing sealant.

Unless there is a separate contract item for traffic control, this payment will also be full
compensation for traffic control.
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FORM 650018 TABULATION OF CONSTRUCTION AND MATERIAL BIDS i

—— . : I0WA DEPARTMENT OF TRANSPUBTATION /"
: ' S LOCATION  gN IOUA 9 FROM O<4'MI. EAST OF EAST JCT. U S 218+ EAST. D &

/ 7 é’ MILES NORTH & EAST TO RICEVILLE BID ORDERNO. 537
v '

COUNTY  MITCHELL BROWER CONSTR. (0. DoL. SHELDAHL CONST. MANATTS. INC.

TYPE OF WORK : CO. =

PROJECT NO. MP-2587--L9-bk : SIOUX CITY. IOWA SLATER IOUA BROOKLYNs IOWA

DATE OF LETTING JUNE 23+ 1981 -

NO ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT
1|CLASS 1L ROUTING AND SEALING 44000 LIN. FT LS 28.:00|00 75 33.000 |00 82500 3L-+300 (00
2| CLASS 2 CLEANING AND SEALING 1004 LIN. FT b Y b40 |00 55 250 |00 hb L0 |00

TOTAL] om0 o s o ahs e R $29.240(|00 $33,750|00 $36+9L0 |00

NO TIES OR RESE

RVATIONS
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_ TABULATION OF CONSTRUCTION AND MATERIAL BIDS
o IOWA DEPARTMENT OF TRANSPORTATION

LOCATION
NORTH &

ON I0WA 9 FROM O.4 MI. EAST OF EAST JCT. U S 218, EAST.

MILES EAST TO RICEVILLE

BID ORDER NO.

517

NO TIES OR RESEEVATIONS

COUNTY MITCHELL PAVEMENT SPECIALISTS DUIT CONSTRUCTION WATERLOO CONSTR. CO.

TYPE OF WORK INC. C0.+ INC. INC

PROJECT NO. MP-2587--L9-kLb NAPOLEON~ OHIO IOWA FALLS. IOWA WATERLOO+ IOWA

DATE OF LETTING JUNE 23+ 1981

NO ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT
1|CLASS 1 ROUTING AND SEALING 44000 LINe FT 43400 3b.b69 |00 a9 39.1:0 |00 ik 43.560 |00
2| CLASS 2 CLEANING AND SEALING 1000 LIN. FT 33400 834 (00 50 500 |00 99 990 |0C

TOTAL| o o o o « e A s T $37.530|00 $39. 650 |00 $44+550|0C
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FORM 850018 , “ TABULATION OF CONSTRUCTION AND MATERIAL BIDS
o0 15478 ; IOWA DEPARTMENT OF TRANSPORTATION

]

LOCATION oN TOWA 9 FROM 0.4 MI. EAST OF EAST JCT. U S 218+ EASTw

NILES

NO TIES OR RESERVATIONS

/7 C! NORTH & EAST TO RICEVILLE BIDORDERNO. 517
v
COUNTY MITCHELL | CEDAR VALLEY CORP. GANNON CONSTRUCTION ALLSTATE PAVINGs INC
TYPE OF WORK I 71 “I CORPe.
PROJECT NO. MP-2587--L9-khb WATERLOO= IOWA COLFAX+ IOWA OSSEO0« MINNESOTA
DATE OF LETTING JUNE 23+ 1981 ) ‘
NO. ITEM OUANTIW UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT ' UNIT PRICE AMOUNT
1| CLASS 1 ROUTING AND SEALING 44000 LINe FT 105 Y5+200|00 148 b5+120 |00 1S5 L8.200 |00
2| CLASS 2 CLEANING AND SEALING 1000 LIN. FT 125 L«250(00 45 145000 s 1+750 |00
TOTAL - e e o o . . e . . . . . $'47~|"ISU 00 ‘LB"S?D 00 ‘LQ\qSU OU
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CRACK AND JOINT SEALING OF CONCRETE PAVEMENT

Although a high percentage of Iowa's highways are Portland
Cement Concrete with contraction joints placed from 20' to 76'
on initial construction, very little joint maintenance has been
done on our highways. Many of our concrete pavements are in
excess of 30 years old and have never had any resealing of
contraction joints.

On original construction, most of our primary highways had
contraction joints sawed at 20' spacings to control transverse
cracking. These joints were sealed with a hot pour material.
The Interstate system was primarily constructed with dowel-
basket assemblies at 76' centers for load transfer and mesh
reinforcement placed between the baskets. Most of the mesh
reinforced interstate developed two cracks between the 76'
dowel-basket assemblies. We expected this type of cracking and
it was hoped that the mesh reinforcing and aggregate interlock
would prevent faulting at these intermediate cracks. In most
areas this principle worked reasonably well. We did have
problems, however, with the joint seal at contraction joints
that were placed over the dowel-basket assemblies when the
dowel-baskets functioned properly during cold weather
contraction of the pavement. This allowed incompressables and
water to enter these contraction joints and as the pavement
expanded during warmer weather the joints could not completely
close causing excessive pressures to build up in our
pavements. The result was that after a few years, we began to
have blow-ups developing in some pavements. Of course this same
problem was also evident on some of our primary highways. It
seemed that some pavements were more susceptible to blow-ups
than others and that once blow-ups began to occur on a highway
the frequency increased.

One interstate section was especially bad for developing blow-
ups. This section was north of Des Moines on I-80. The highway
carries 25,000 vehicles per day and began developing blow-ups
after it was about 10 years old. After the first blow-up
appeared, the number of blow-ups doubled each year until there
were about 50 lane blow-ups in one year on about 15 centerline
miles of interstate. We initiated an experiment to see if the
damage caused by these blow-ups could be reduced by cutting
pressure relief joints in the pavement. The informal research
project indicated that blow-ups could practically be eliminated
with 4" pressure relief joints cut every 1,000 feet. A contract
was let to accomplish this on the interstate belt-line around
Des Moines. The following year there were no blow-ups. The
concept was used statewide and in adjoining states creating a
need for small contractors to get into the business of cutting
pressure relief joints in concrete pavements.

14
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44A

45A
46A

47A
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49A

50A

Blow-up relief seemed to last about four years until the joints
closed. Blow-ups then began to reoccur. Pressure relief joints
had to be recut. The recent joints performed again until about
four years later when there was evidence of pressure building
again in the pavement. Another series of special relief joints
were being planned when we noticed that something was happening
to the contraction joints. A review of the pavements showed
that the contraction joints had all opened about 3/4" and were
filled with incompressables. Field reviews of other highways
across the state where we had cut pressure relief joints yielded
the same picture. The pressure relief joints had been kept
functioning by inserting a high quality foam material that kept
incompressables out so the pavement relief joint complietely
closed, allowing contraction joints which were no longer sealed
to fill with incompressibles and take up the slack as the
pavements moved towards the pressure relief joint. Another
problem developed, as pressure in the concrete slab was
relieved, existing full depth patches loosened, became floaters
and §ett1ed as much as 2 inches requiring an asphalt surface
repair.

We have some slides of our pressure relief joint construction.

This is the type of machine that we use to cut the pressure
relief joint with. This is a state owned machine. We have two
of these machines. We also have many contractors in Iowa that
are equipped to do this kind of work.

This is the machine actually beginning a cut through the
concrete pavement.

This slide shows the foam material being placed.

This is a picture of the foam in place set slightly below the
surface elevation of the concrete.

Here is a joint that has been in place for some time. It is at
the end of a bridge where we try to maintain at least a 2 inch
pressure relief joint at all times to avoid the pavement
crowding in and damaging the back wall.

This is a pressure relief joint that is completely closed and
would be recut if we were concerned about maintaining relief in
the pavement and preventing blow-ups.

This, however, is the next joint to that one that is completely
closed. It's only about 40 feet away and it is open 3/4 of an
inch.

This is a pressure relief joing on Interstate 35 north of Des
Moines. This joint has been in existence for several years and
has been recut at least once. At the present time it is still
open a couple inches providing plenty of pressure relief.

15
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This is the next joint to that pressure relief joint we just
saw. It is open about 2 inches.

This is a contraction joint midway between two pressure relief
joints and it is open almost 2 inches.

This picture shows the next pressure relief joint. They are
spaced 1000 ft. apart and all of the joints between the two
pressure relief joints are open between 1 and 2 inches with
still 2 inches of compression left in the pressure relief joint.

A similar problem exists where we have maintained pressure
relief at our bridges without proper joint sealing of the
contraction joints ahead of these pressure relief joints. This
is a picture taken looking toward a bridge on an interchange in
the Des Moines area on Interstate 80.

This is a pressure relief joint on that road that was installed
at the end of the bridge to provide pressure relief, but bridge
approach settlement has necessitated an overlay and the overlay
is breaking down at the pressure relief joint.

A new pressure relief joint was cut about 50 feet from the
previous one and it has never been filled.

This crack is within 50 feet of the previous pressure relief
joint that had not been filled. It is open about 2 1/2 inches.

Even with all of those open cracks and joints, the local area
supervisor called our state machine in to recut pressure relief
at this bridge. This is the joint our crew cut before they went
to the telephone and called us to come down and review the
problem of all of the open joints and cracks. This is the first
joint away from the newly cut pressure relief joint. It is open
a full 2 inches.

Here is another joint just 76 feet from the previous one and it
is open a full inch and a half.

The next joint, 76 feet away, is open almost 2 inches.

The next joint, 76 feet from the last one, is open well over 1
inch.

And this one is also open in excess of 1 inch as are all of the
rest of the joints on this section of Interstate where pressure
relief has been cut at least twice.

I am sure all of you know the theory behind aggregate interlock
and how we have relied upon it in the past to transfer load from
one slab to the other. This slide shows that it is practical if
the slabs are kept tightly placed together.
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In constructing our pavements we cut control to establish
contraction joints perpendicular to the centerline of the
highway. As this slide shows these cracks generally establish
themselves soon after the concrete is placed and during the
curing process. Initial hot weather expands the concrete and if
it is not restrained from moving it will extend its length. The
concrete then cools after a cool night or cool rain opening up
the contraction joints if there is no force that causes the
pavement to move back to its initial length. These open
contraction joints then collect incompressibles and the next hot
weather causes the pavement to expand and grow an additional
amount equal to the thickness of the incompressibles in all of
the contraction joints. As long as the pavement remains
unrestrained this process will continue to allow the pavement to
grow as long as the pavement is unrestrained and the contraction
joints unfilled.

What have we learned from our experience with pressure relief
joints? First, if we had diligently maintained a tight seal in
our contraction joints, our blow-up problem would not have
reached a stage so critical that we had to take the measures we
did in cutting pressure relief joints. Secondly, if we had
sealed all of the contraction joints and random cracks at the
time we cut our first pressure relief joints, possibly those
joints would still be functioning and would never have had to be
recut.

Needless to say, we have changed our approach to pavement blow-
ups and joint problems in Iowa. We have practically stopped
cutting pressure relief joints in anticipation of problems. At
the present time they are only being cut to relieve pressure on
bridge backwalls and to correct critical blow-up problems.

There must be evidence of pressure buildup in the slab before
pressure relief joints are cut. The cost of constructing these
relief joints with state personnel was about $17 per lineal foot
in 1982. Contract work on large quantities cost approximately
the same.

Starting in 1982 we let our first contract for resealing
concrete pavement contraction joints and transverse cracks. Of
course, the jury is still out on the overall long term benefits
of resealing joints. We do know that cutting pressure relief in
our pavements is not solving our problems. We expect that
maintaining a good tight seal will reduce blow-ups, decrease

~ faulting and maintain a more stable sub-grade because surface

water will be sealed out.

We developed a new Special Provision 395 (attached), dated April
13, 1982, to cover joint sealing work. We decided that we were
to spend the time, effort and money to seal the cracks, it
should be done in a manner to provide the greatest possible long
term benefit. We therefore called for sawing all joints less
than 1/2" wide to a 1/2" width, placing backer rod and placing
the best quality sealer that we could identify through our
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laboratory testing process. Cracks wider than 1/2" were merely
sandblasted clean and filled after a backer rod was placed.
Cracks of less width were routed to 1/2", sandblasted and, after
backer rod was placed, sealed to make the pavement surface as
water tight as possible.

Four projects were completed in 1982, the largest one involving
nearly 300,000 lineal feet of joint and crack sealing. The cost
of this work including removal of the old sealant material,
sawing and/or routing of the joint or crack, sandblasting the
surface of the joint or crack to be sealed to provide an
absolutely clean surface, placing the backer rod and filling
with SOF-SEAL by W.R. Meadows was about $0.60 (60¢) a lineal
foot. Smaller contracts showed low bids in the area of 80¢ to
$1.10 per lineal foot. As mentioned before, the jury is still
out on the cost effectiveness of this work. We are, however,
confident enough in the procedure that a very extensive program
of resealing joints is being scheduled for 1983.

The work of resealing joints in Iowa is probably very similar to
that in other states.

Our specifications require that the old material be removed and
this slide shows the contractor removing the old seal with a
hook on a loader bucket.

Another picture of the same operation.

The joint is then sawed to 1/2 inch in width and about 1 1/4"
inch in depth.

This shows a freshly sawed joint.
The joint is then blown clean.

And sandblasted so that the sides of the joint are cleaned of
all sawing residue.

Backer rod is placed in the joint to an elevation of about 3/4
of an inch below the surface of the pavement.

And the joint is sealed with hot pour material. We are
currently using soft seal for this sealant.

This is a freshly sealed joint that we hope will give many years
of service.

Random cracks are similarly treated except they are routed,
sandblasted and backer rod is placed.

The joint is then sealed in the same manner as are the
contraction joints.

Blank.
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Another problem that has occurred on many of our Portland Cement
pavements is the faulting of joints. We question the wisdom of
merely resealing joints that are already faulted and pumping.
Earlier this year the first project for undersealing and
pavement jacking to eliminate faulting was completed. On this
project the contraction joints had faulted up to 3/4". A
contract for pressure grouting with flyash was awarded to
Hosapple Mud-Jacking Company of Topeka, Kansas. The pressure
grouting under this contract was performed through two inch
diameter holes drilled in a pattern selected by the contractor
with concurrence from the contracting authority. This six mile
project cost about $40,000 a mile exclusive of some sub-drain
work that was done in conjunction with the undersealing. Type I
cement was used with three parts of Type F flyash per one part
of cement. Water was added to produce a flow cone eflux of from
16 to 26 seconds. When the flyash was not setting quickly
enough, a switch was made to a Type C flyash. The Type C flyash
was blended in at a ratio of one part cement to four parts of
flyash. The new proportions and different flyash set rapidly
enough that the road could be opened to traffic within two
hours.

The slide shows the drill used by the contractor. Substantial
spalling on the underside of slab occurred with this drilling
rig. Possibly hand-held, lighter duty equipment would have been
more appropriate.

The slide shows the hole pattern that was used. To start with
there were five holes per panel with three holes in the right
wheel path and two holes in the inside wheel path. The holes
were drilled through the concrete with minimal penetration into
the subgrade.

The contractor used this truck-trailer combination equipped with
hopper bins and a belt for proportioning the cement and flyash
into a paddle mixer.

The flyash slurry was pumped through this hose and into the
holes drilled in the pavement. It was obvious as the pumping
operation began that there were voids under the pavement because
of the large quantity of water that was flushed out as the grout
was pumped in. You may also see the piano wire string Tine that
was stretched along the outer edge of the pavement as control to
reference slab movement. — . -

This slide shows the water boiling up from the pavement joint as
the operation began. It is hard to see but the water shot up
about two inches from the full width of the joint.

As the grouting continued, the clear water changed to the grout
color indicating that the void had been filled. Continued
pumping would tend to raise the slab and eliminate the faulting
condition. If aggregate interlock proved to be a problem, a

19



86A

full depth saw cut was made through the joint to relieve the
interlock.

Blank

We have a second undersealing and pavement jacking project
underway on the interstate in eastern Iowa. The interstate
slabs is not faulted at the dowel assembly contraction joints
but instead at the intermediate random cracks. So far faulting
has not been corrected because due to aggregate interlock, the
pavement at these locations will not slip. Colder weather may
cause the pavement to back off enough that the aggregate
interlock will be decreased, and faulting lessened. A part of
this contract also includes resealing the joints.

Again, long term benefits and cost benefit ratios cannot yet be
determined on this work which we just started doing in 1982.
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TABULATION OF CONSTRUCTION AND MATERIAL BIDS
IOWA DEPARTMENT OF TRANSPORTATION

ON U S 30 FROM U S b9 (STORY COUNTY) TO NEAR J(T. I0WA 234
NILES (MARSHALL COUNTY) L

BID ORDER NO.

506

COUNTY DISTRICT 1

STA-BILT CONSTRex

HIGHWAY SERVICES.

WATERLOO CONSTR. CO.

TYPE OF WORK CONCRETE PAVERENT REPAIR (< INCe . INC .
PROJECT NO. HP=-1lbb8=--L9-D1 HARLAN. IONA M INNEAPOL IS+ WATERLOOs IOWA
DATE OF LETTING APRIL 13+ 1982 MINNESOTA
NO ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT
3| CLASS 1 CRACKS+ ROUTING & SEALING bb0( LIN. FT 72 4?5200 7?0 4. 20| 00 87?700 5+.788 |20
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SEALING ’ 400 LIN. FT k0O ay0i 00 20 980 | 00 b2LD0 876 |40
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SEALING 42000 LINe FT L0 e25-.200|00 73 30+ 60| 00 4500 31,290 |00
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' TOTAL| o « o d o b o e o.b o o o o« | s3b8.232(00 #1992+ 340 | 00 $219.454 (B0
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PROJECTNO.  MP=-1lbbB~-L9-D]1 | MAPLE GROVE+ MINN< TOPEKAs KANSAS NASONs NICHIGAN
DATE OF LETTING APRIL 13+ 14982 \ :
NO. ITEM 1 QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT
: ‘1
3| CLASS 1 CRACKS+ ROUTING & SEALING LLEJ LIN. FT 90 S+940(00 e 8+31k| 00 300 b+600 |00
| CLASS 2 CRACKS< CLEANING & w : ; : '
SEALING : | 1400  |LIN. FT 42 588(00 Y2k 1+ 704 | 00 &8s 1.190100
3| CLASS 3 JOINTS+ SAWING & SEALING | 222000 |LIN. FT 80 1?77+600|00 90 199+ 400 | 00 435 299,700 | 00
| CLASS 4 JOINTS~ CLEANING & : A :
SEALING 42000 |LIN. FT 43 18.060|00 90 37,800 00 as 354700 |00
S| TRAFFIC CONTROL " |Lune suh 19.881|00 20.000| 00 29,000 |00
I
TOR] eldd 4 s bla e b o nids $222.0L59(00 $2kL7+ L&D | 0D 372,190 |00
NO TIES OR RESERVATIONS
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= b %
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SP 395
IOWA DEPARTMENT OF TRANSPORTATION
Ames, lowa

SPECIAL PROVISIONS
FOR
CRACK AND JOINT CLEANINR AND SEALINA
(PORTLAND CEMENT CONCRETE PAVEMENT)

April 13, 1982

395.01 DESCRIPTION. This work shall consist of routing or sawing and cleaning of random cracks and existing
transverse and longitudinal ioints in portland cement concrete pavement and sealing the prepared cracks and joints
with an approved sealing material.

395.02 MATERIALS. Joint sealer and hacker rope shall meet requirements of 4136.0?A (see General Suoplentental
Specifications). The diameter of the backer rope shall be a minimum of one nominal size larger than the prepared
reservoir for the crack or joint to be sealed.

395.03 EOUIPMENT. Routing equipment, where required, shall he mechanical and power driven, capable of cuttina
the cracks to the required dimensions without excessive spalling nf the adiacent surface.

Sawing equipment, where required, shall be power driven (wet or dry) capahle of sawina the sealant reservoir to
the dimensions shown on the plans.

Water cleaning equipment shall be capahle of delivering water with a pressure of 2,000 psi from a nozzle to the
crack or joint being cleaned, to remove existing ioint sealer, debris, and loose material from the crack or joint.

Sand blast equipment shall be capahle of removing the existing sealant, saw slurry, silt or other foreian
material form the vertical face of the crack or ioint to the specified depth, leaving a clean, newly exposed concrete
surface.

Air compressors shall be of sufficient size to hlow sand and other foreian material from the prepared crack or
joint prior to placing the sealant material.

Equipment used for heating and placing hot-pour sealant material shall he an oil-jacketed, double boiler tvpe,
heating kettle or other thermostatically controlled equipment of a type apnroved hy the engineer, capable of heating
the material to.400°F. and pumping the material into the prepared crack or joint.

Auxiliary equipment, such as brooms, scrapers, etc., shall be provided as necessarv to perform the work.

395.04 CONSTRUCTION.

A. Class I Cracks. Random cracks having an average opening of less than 1/2 inch shall be routed to provide a

sealer reservoir as shown on the plans. Sides of the sealer reservoir shall he near vertical. Prior to placing

sealer, light sand blastina will be required to remove latent material, dust, etc.

B. Class II Cracks. Random cracks having an average openina of 1/2 inch or qreater will not require routing,

but they shall be thoroughly cleaned with high-pressure water or compressed air. Following the initial

cleaning, each crack shall he sand blasted to a minimum depth of one inch, leavina a clean, newly exposed

concrete surface on the vertical faces.

C. Class III Joints. Existing joints having an average opening of less than 1/2 inch shall be sawed (wet or

drv) to provide a sealer reservoir as shown on the plans. Existing joint sealer mav need to be removed by hiah-

pressure water or other methods approved by the engineer prior to sawina. Prior to placina sealer, light sand

hlasting will be required to remove latent material, dust, etc. :

D. Class IV Joints. Existing joints havina an average opening of 1/? inch or areater will not require sawing,

but. the existing joint sealer shall be removed from the ioint hv high-pressure water or other methods approved

by the engineer. Following removal of the existing sealer, each ijoint shall he sand hlasted to a minimum denth

of one inch, leaving a clean, newlv exposed, concrete surface on the vertical faces.

Cracks and joints shall be dry and blown clean with compressed air orior to placina the backer rope and ioint
sealer. Cracks and inints shall he filled to the level shown on the plans.

Sealer material shall be heated, handled, and applied according to the manufacturer's recommendations.

395.05 TRAFFIC CONTROL. A1l signs and traffic control devices, such as flagaers, harricades, traffic cones,
warnina lights, and pilot car sians (when required)-shall be furnished by the contractor. A1l traffic control devices
are to hbe erected, maintained, and removed by the contractor.

The work shall be conducted on onlv one-half the pavement width at a time,

The work schedule shall he adjusted so that all barricades and equipment are removed from the roadhed from 30
minutes before sunset to 30 minutes after sunrise. No work will be permitted on Sundays or holidays described in
1108.03.

Articles 1107.08 and 1107.09 shall aoply.

395.06 METHOD OF MEASUREMENT. The engineer will compute from measurements the lenaths of cracks and joints
satisfactorily cleaned and sealed in each of the following cateaories:

Class I Cracks;

Class II Cracks;
Class III Joints;
flass IV Joints.
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395,07 BASIS OF PAYMENT. -
A. Class I Cracks, Routing and Sealing. For the number of linear feet of Class I Cracks, Routing and Sealing,

the contractor will be paid for the contract price per linear foot. This payment shall be full compensation for
all labor, equipment, materials and incidentals required for crack routing, cleaning, sand blasting, and
furnishing and placing backer rope and sealer.

B. Class Il Cracks, Cleaning and Sealing. For the number of linear feet of Class II Cracks, Cleanina and
Sealing, the contractor will be paid the contract price per linear foot. This payment shall be full
compensation for all Tlahor, equipment, materials, and incidentals required for cleaning, sand blasting, and
furnishing and placing backer rope and sealer.

C. Class IIl Joints, Sawing and Sealing. For the number of linear feet of Class IIl Joints, Sawing and
Sealing, the contractor will be paid the contract price per linear foot. This payment shall be full
compensation for all labor, equipment, materials, and incidentals required for cleaning, sawing, sand blasting,
and furnishing and placing backer rope and sealer.

D. Class IV Joints, Cleaning and Sealing. For the number of linear feet of flass IV Joints, Cleaning and
Sealing, the contractor will be paid the contract price per foot. This payment shall be full compensation for
all labor, equipment, materials, and incidentals required for cleaning, sand blasting, and furnishing and
placing backer rope and sealer. -

E. Traffi¢ Control. For traffic control, the contractor will be paid the lump-sum contract price. This
payment shall be full compensation for furnvshinq an siqns, harricades, flaggers, and other traffic-control
devices required for this work.
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) (story-Marshall County) DISTRICT 1
Concrete Pavement RepairCLLASS | CRACK
MP-1668~-69-D1 d \
(RANDOM CRACK LESS THAN % IN WIDTH)

. ; é:MIN. v A:Mm.
| % i %MAX " r—%-—- %MAX.
7/ Aoy ¥ . g
seaLe : Nseaes
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(RANDOM  CRACK !‘,' OR WIDER)

4 Emin
{ yariable IMAX
i ]
| % |
‘_____

SEALER

BACKER ROPE :
MINIMUM DIAMETER SHALL BE
ONE NOMINAL SIZE LARGER THAN
THE EXISTING CRACK.
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(story-Marshall County) DISTRICT 1 ALY

Concrete Pavement Repair
MP=1 66869501 REESCLASS 11 - JOINT
(EXISTING JOINT LESS THAN a}' WIDE)

M. AMiN.
r. 3+ Imax. r. %_.1 MAX. :

i. ' //\'SE‘ALER. ‘;. W \-SE‘ALER"
1, MASKING OR — | }-—— EAGkERRG

OTHER TAPE
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NOTE: CENTER % SAW CUT OVER EXISTING JOINT

CLASS IV JOINT
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varioble éMIN
1’. pp— 2 & e z MAX_

Ay

T___' t
\ SEALER

pSmSS————— BACKER ROPE :
MINIMUM DIAMETER SHALLBE —
: ONE NOMINAL SIZE LARGER THAN 5

THE EXISTING JOINT WIDTH.
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o {' “"‘ PROPOSAL FORM

LOA& 4 Proj. No. NP-6923--L9-Db
Type of Work CONCRETE PAVENMENT REPAIR
Bywtass MAINTENANCE County DISTRICT &
wcation and description AT VARIOUS LOCATIONS IN IOWAw JOHNSON AND CEDAR COUNTIES

PRESSURE RELIEF JOINTS

e e s g s s i g

{name of didder)

{Stresk Address) (Town) {State) IO Ay - [
*. 70 THE JOGA DEPARTNMENT OF TRANSPORTATION HIGHWAY DIVISION :
mwwmﬁuﬂhu 2 mm-mmumﬂmﬁhmmummMmmmmmdwm
voork shvveen torain bSO LRI 8 NS B o2 WU A QU Nt aif quantities of work, whether Rcroased or ~— —
u 3 s i der brsoose { , tools, labor and other

o-uuud.-‘lo 3
meansolc ¢ ; : \ el & hil Sjgo sithe prices hereinafter set out, and thatitis
mmmdnmdmsw od lowa, nended (In profidiad), and 324.17(8) of the 1871 Code of iowa as -
MWhmwmehmm . e e W)
We hurther ' :

Vo do all “Extra Work™ which may be requirad 10 compilete the work contempiated, at unit prices oriump sums to be agreed upon in writing prior 1o

To sxescute formal contract within fifteen days or forfeit the proposal gueranty fumished herewith. : e e ol 3
To begin work by the date specified and t0 complete the same within the contract period, or to pay the liquidated damages stipuiated below
nocruing for eath calendar or wovking day slapsing after the expiration of the contract period, before completion of the work.

uwgm% nos:um 'aufmamgbmm or'uumuwm'g:- 3 : Por Day ol
$4.000400 50 WORKING DAYS DEC.. 3» 1981 ] __  #105.00

? % mmmmplamdmm.mmm
c mcpannlwmuﬂmnhmoconmdownmtnl
3 i P i OrTii B executed, if award is made %0 the undersigned.

wmdammmmuwnmmmgmmmummmw&-am‘mw

Signatures are 10 be by authorized agent; If joint venture, each should sign.

Doy sasiig JUNE 23, 1981 Signed
9 G0 aAn

30 For Blddmg
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e SCHEDULE OF PRICES _ DISTRICT &
L1 1 | | |conmractors - CONCRETE PAVEMENT REPAIR
€ 7 8 9 10 NUMBER ; : ;
resa08 | 18- 125
itom ftem and Unit on which bid is based. Bidder shail show unit Unit Price Amount
No. price and extension for each item and total for sach group. Quantity ' DoNars Conta Bokars
JOINT» PRESSURE RELIEF : A
1 =435
PER LIN. FTe. LINe FTe
TOTAL
SPECIAL PROVISIONS AND SUPPLENEWTAL SPECIFICATIONS
501 STANDARD SPECIFICATIdNS OR HIGHWAY AND BRIDGE|CONSTRUCTION.
DEPARTMENT OF TRANSPORTATION - SERIES OF 14977
#B87?4 — - - DECEMBER lb 1980 GENEIAL,SUPPLEﬂENT-L SPECIFICATION—-- + o -1
#B854 OCTOBER 2+ 1979 - TRAFFI( CONTROLS FOR|STREET AND HIGHUAY .

: CONSTRUCTION AND RAINTENANCE PPERATIONS
] z ... . (PART & e 128 )
S FOR STREET .

#8?b  DECEMBER 1k~ 1980 ADDENDUM TO TRAFFI{ CONTROL
: : e AND . :
OPER TIONS (PART b)

TAINTENANCE |

#815 OCTORER 11l. 1977 EQUAL|E

RESPON IBILITIES ON .RAL - AID PROJEC1

v el 1t Y WO E

S

9886 . WAY 27% : ENT REFAIR 1¢‘”¢4Afrhw'TM.

PR L
sP-293 APRIL 22+ 1980 CONSTRUCTING PRcssugE RELIEF JOINTS
502  UNIT BIDS MUST BE TYPED OR|SHOWN IN INK %R THE BID UIJL BE wieus
REJECTED . .
518 THIS PROJECT SHALL NOT BE|BID IN COMBINATION WITH ANY OTHER
PROJECT. NO TIES OR RESERVATIONS WILL BE PERMITTED.
ALL CUTS TO BE MADE ARE IN NONFREINFORCED “CONCRETE
T TSEE ADDITIONAL ATTACHED TS
T R L ¢ R ﬁqll{l'—‘!'r:-wﬁ.:ms-rizzw-'r Cane
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Pavement Repair

Conc.

District 6 MP-6923--69-D6

Bottom of Exist. Shldr. wWidth
Existing Pavement . B

4" Thick Cap¥

Existing \
Pavement | == l 3588 X
% ///////////////// // B
Min. 2.0% Slope e@l
% Q
Granular Fill,
. meeting requirements of
12" below bottom Supplemental Specification
of existing pav't. No. 886 .

TYPICAL HALF SECTION -—-- SUBDRAIN

* Paved Shoulder - 4" Thick Asphalt
Cement Concrete Cap. (Commercially Available Mix)

* Stabilized Shoulder - Fill to Existing Shoulder Level With Granular Fill,

* Barth Shoulder - Plastic Film, or
other silt barrier
material to be
placed on top of
coarse aggregate.
Backfill and capped
with 4" of existing
earth. )
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—— 4" Thick Cap¥*

< 4 1/4" + 1/2" saw Cut

Existing Pavement

- Bottom of Exist. Pav't.

= -Granular | Fill,
meeting requirements of

12" below
bottom of

existing ——

pavement Supplemental Specification
No. 886
* Ppaved Shoulder = 4" Thick Asphalt <+—f+—— Subdrain Trench,
: Cement Concrete Cap. (Commercially (same width as Saw Cut).

| i Available Mix) .
to Existing Shoulder Level With Granular Fill,

CROSS_SECTION --- SHOULDER SUBDRAIN

* Stabilized Shoulder - Fill

* Earth Shoulder - Plastic Film, or
other silt barrier
material to be
placed on top of
coarse aggregate.
Backfill and capped
with 4" of existing
earth.

9d-69--€269~-dW 9 3IOTI3ISIA

*Ouod

ateday jusweaed



District 6 MP-6923--69-D6 Conc. Pavement Repair

b
'
!

P

ments of Supplemental Specification

Granular Fill, meeting the
require

Same width as Saw Cut

Pavement

| ——

s L. 4.3/2% % 1/2%

;
)

//
//

DN

2 : ; : - \UTW . 2T

B e

PRESSURE RELIEF JOINT WITH SUBDRAIN

1/2"
Existing

- ————ae

All pressure relief joints shall be constructed with subdrains as
per attached plans. The placing of subdrains and furnishing granular

£ill shall be considered incidental to the construction of pressure
relief joints.

Any work prior to September 1, 1981, shall be permitted only by
permission of the engineer. 1
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B
Plain Joint for
Abutting Pavement Slabs

I.onohudind Joint

#5236" Tie Ban
ot 30" Conters

& "' Ses Nota 6
Thickened Edge Joint for lnaputind Jopt
Abutting Pavement Slabs |

O e ool B

19

1%"-18" Dowels ) i \
- Seo Noime 1,2,3,4

BT Comben /. oy Transverse Contraction Joint
Doweled Contraction Joint

2%"x )" Porting Swip |
(Dummy Joimt Materiel)

2%"%K" Parting Sip
(Dummy Joint Moteriol)

1% 18" Dowsls
o 12" Conters

o
Dummy Contraction Joint

1%4"x18" Dowels
ot 12" Conters

L‘K'fl‘." Dowels & 12" Conters
See Notes 3,4,7
End of Run .ITinl (Multiple Lane)

with holes same slze o8 dowels.
See Notes 1, 2,3, 4 €D’ 'D-4'

Doweled Expansion Joint

_ J ¢ 4 . e

Keyed Joint for Adjacent Slabs

$oo Typical Keyway
Optionel_ \

#5%36" Tie Bons
'KD' o 30" Centers
Keyed and Doweled Joint
for Adjacent Slabs

See Typical Keywoy
Optionel- =

See Notes 5,6

Abutting Pavement Joint
Threaded Bar Anchor Assembly

Ares to be filled and
D—u.‘uhhumdd
material (Possible hiure

paving|
=)

4

#4%36" Tie Bors

Seo Noter 5,6 DS Coceses

‘KD-1
Keyed ond Doweled Joint
for Adjacent Slabs S

4%"£%"  (may be leh In place ¥ vsed)
ol o

}II'M' #
R \mmu"on-h-n‘&nm
'HD-1' ‘HD-2'  Seo Note 7

HD-1 Joint shell have the reinferdng ber In the secend
slab pertion, plastic or tarpaper wrapped et direded
by the engineer te focilitate removel of second slab.

HD-2 Joind shall omit uso of second slob.

Profermad urethane foom
joim material installed
with lubricant odhesive

GENERAL NOTES:

Al ricls ond dlen vied in the construction

of pavement jolnt sholl conform to the requirements of current

Standord Specifications. Refer to oppropriate other Stondard

l-dﬂmudmdmlwwwuum
whods for i

hm .‘ for e Z

shall be such that o joint substantially es indicated hereon results.

Dowels for "CD","CD-1" and "ED" joints shall be properly posh-
hndby!hmdnwmmhh Tie bary

sholl be held in place by oppx d devices or method d
by the engineer. MHMMM-:MM

be instolled to vibration of p slab. Width of saw
mhm-mm“hcmd X inch,
All preé d joint d shall be instolled dicvler to

mmumuh-mwm
construction of the pavement 1o ensure thot wwch jolrnt material
remcim in proper position upon lotion of paving of

An "End of Run" joint shell be o detailed herson for @ "D-3"
loie excopt vse 03 @ D-4 joint when odiacent to an existing joint
n multiple lone pavement,

“Edge with 4" redius teel for length of joint indicoted.

SPECIAL NOTES:

1. Altermcts ends of dewels sholl be free moving in the support
etsembly.

2 The free end hall of dowe! ber sholl be coated as directed by
the engineer to prevent bend with thet perfion of pavement.

3. The contvadier may, of his option, install high dendty polyethylene
coated dowel bers of X inch lows dic. Details of such Installetion
shall be direct by the enginoer.

. 4 Where "T" is 7" or less, dowel bar diam. moy be reduced to net

loss thon % inch.

$. In liov of viing on epproved bar support, o bor of appropriate
length may be bent as indicated with the Np supperting bor in

proper poshion.

6. Bor dimensions shown ore for deformed stesl Smecth steel bars
of 60 inches in length moy be substvuted. Bor diameler ond
spadng sholl remain the same unless otherwise directed by the
enginesr.

7 Contracior may, of his option, substihute #10 rebars of the same
length.

Preformed Jolet
d Same
Shope as Curb
of TRy,
gi’éi"‘k,“bh"'nhduo"
5 H
LIS 5] sTanDaRrD L
§= g| S | roap PLAN RH-2
Pacdble Jeied .IL,.M“ (Matdh F, OC, or 2|, | recommmons > 7 :”7{_
e rvamend s E § ApraOVIO
¢ {d g " s’ 'E-'ES' and 'S’ glzp A
JOINTS IN CURB 3] P.C. CONCRETE PAVEMENT JOINTS

90-69--£269-dW 9 3IOTIISTA

coenmty

q ausweaed °2dU0D

ITteds



District 6

MP-6923--69-D6

Hiy..way No. Depth

-

1-80 10"
Ia.149 10"
I-80 10"

Bridge Ends:
. 1-80

Ia.1
U.S.6
u.S.218
I-80

Ia.38
U.S.30

10“

10"
10"
10"
10"

10"
10“

Concrete Pavement Repair

Location

M.P. 205-225
Ramps

I-80 Interchange
M.P. 240-280

218 Inter.(240) to
West Branch Inter.(254)

Ia.22 - NCL Ia.City
Ia.City - West Liberty
North Liberty-Swisher

Atalissa Inter.(265)
to Wilton Inter.(271)

Wilton - Tipton

Clarence - Lowden

Totals

New
Cut Lengths
41 @ 24' = 984!
6 @ 20' = 180"
22 @ 24' = 528!
10 24" = 24"
2 @ 24" = 48'
4 0 24" = 96"
2 @ 24' = 48!
2 6 24" = 48!
106 24' = 24!
1980"

36

Relief Joints

Recut
Lengths
44 @ 24' = 1056'
16 @ 20' = 320'
4@ 24' = 96"
27 @ 24' = 648"
40 24' = 9"
1024 = 24
1@ 24' = 24"
8@ 24' = 192!
2456"
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FoRM eso0te ‘ TABULATION OF CONSTRUCTION AND MATERIAL BIDS

LOGATION AT YARIOUS LOCATIONS IN IOWA+ JOHNSON AND CEDAR COUNTIE§ o ,...f
/Oﬁ MILES | ' . BID ORDERNO. 510
v :
COUNTY ~ DISTRICT & HENNIES CONSTRea CO. GRADY UNLIMITED+. INC SHEER CONSTRUCTION.
TYPE OF WORK CONCRETE PAVEMENT REPAIR : : INCe
PROJECT NO. MP-b923=--b9-Db ‘ DONNELLSON. IOWA DES MOINES. IOWA IDA GROVE+ IOUWA
DATE OF LETTING JUNE 23+ 1981 : ) ‘
NO. ITEM QUANTITY UNIT UNIT F;RICE AMOUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT
1[{JOINT« PRESSURE RELIEF \ Yy3iy LIN. FT 1bA8S 74+?74bL | kO 1736 ?77+008 |9k 1410 40.29% |0
TOTALY lell o o o o e e o wer sl &ie $74+745 | kO $77.008 |9k $80.291 [LO

NO TIES OR RESERVATIONS




8¢

FORM 650016 IABULAIIUN Ur GUNSIHUGIIUN ANU MAIEHIAL BIUS e
o, '\

o781 15478 IOWA DEPARTMENT OF TRANSPORTATION TN
: i
LOCATION AT VYARIOUS LOCATIONS IN IOWA+ JOHNSON AND CEDAR COUNTIES 2
/ Oﬂ MILES BID ORDERNO. 510
A\ 4 &
COUNTY  DISTRICT &b KENNY®S SERVICE PROGRESSIVE CONTRe«+
TYPEOFWORK  CONCRETE PAVEMENT REPAIR : INC.
PROJECT NO. MP-6923--69-Dk MARENGO« IOUWA 0SSEO+ MINNESOTA
DATE OF LETTING JUNE 23. 1981
NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT
1[JOINT. PRESSURE RELIEF 4434 LINe FT 2250 99.410(00 4175 185+203 |00
TOTAL| o o o o o e o o« o o o = $99.610 |00 $185.203 |00

NO TIES OR RESERVATIONS




Sp-293
Replaces SP-196

IOWA DEPARTMENT OF TRANSPORTATION
Ames, Iowa

SPECIAL PROVISIONS
for

CONSTRUCTING PRESSURE-RELIEF JOINTS

April 22, 1980

S THESE
THE STANDARD SPECIFICATIONS, SERIES 1977, ARE AMENDED BY THE FOLLOWING SPECIAL PROVISIONS,
SHALL PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS AND SUPPLEMENTAL SPECIFICATIONS.

The contractor shall construct "CF" joints (Standard Road Plan RH-2) by cutting across the ﬁull
width of portland cement concrete pavement at approximately 1000-foot interyals at locations 19&}-
cated by the engineer. Joints that close to less than 3" prior to ;ompletlon of cutting the joint
full width of the pavement shdll be recut before placing joint materla}. = =

Joints are to be cut full depth of pavement and may be cut with either concrete cutter" or

diamond blade saw.

Joints shall be filled with preformed urethane foam expansion-joint filler meeting requirements
of 4136.03D and Standard Road Plan RH-2.

Damage to paved shoulders caused by the cutting ope
mix or hot mix bituminous material. Damage to earth or aggregate surfaced shoulders s
repaired with Class B gravel or Class A crushed stone.

Material removed from the joint shall be disposed of by the contractor. Disposal within the
right-of-way may be approved by the engineer.

It is intended that joints be constructed in only one lane at a time with an operation of
short duration, and within the work area protected in accord with Supplemental Specification 854 -
Two-lane roadway, Figure 6-6; four-lane divided roadway, Figure 6-9. Cutting across additional
lanes may be permitted by the engineer if the contractor has an adequate plan and can demonstrate
that traffic can be safely controlled as required by Supplemental Specification 854.

The contractor shall use every reasonable means to protect persons and vehicles from injury or
damage that might occur because of his operations. The road shall be kept open to traffic.

The schedule of working hours shall be adjusted so that all barricades and equipment will be
removed from the roadbed from 30 minutes before sunset to 30 minutes after sunrise. No work will
be permitted on Sundays or holidays described in 1108.03.

The contractor shall provide competent flagmen, barricades, and cones to adequately protect
his work, to control and direct traffic, and to provide safety to the traveling public.

All signs necessary for protection of the work and the traveling public in accordance with
Specification 854, dated October 2, 1979, will be furnished to the contractor free of charge at
the maintenance garage in the maintenance area where the work is scheduled. The contractor will
be responsible for obtaining these signs at the maintenance garage, hauling the signs to the job
site, erecting and maintaining the signs, and returning them to the maintenance garage when the
project is completed. The contractor shall notify the local foreman two days in advance of the
date the signs will be needed.

After commencement of work, the contractor shall work continuously during working hours, except
for weekends and holidays as provided herein, and except for unavoidable delays, to the completion

ration shall be repaired with either cold
hall be

of the project. = '
The engineer will compute the length of pressure-relief joints constructed from count and

pavement width at each location.
For the number of feet of pressure-relief joint constructed, the contractor will be paid the

contract price per foot, which price shall be full payment for cutting the joint, furnishing and
installing the joint material, repair of the shoulder, and traffic control.

When recutting of a joint is required, payment will be made at half the contract price per
linear foot for pressure-relief joints.
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" é‘d'
RO S ‘@ PROPOSAL FORM
o2y R Proj. No. MP— L94 5—-hL9~-31
TypeofWork  PAVEMENT REPAIR
il JAINTENANCE miles  5.380 County DUBUQUE
cation and desc

“Pion  ON U S 151 FROM JCT. SEC- RD- Y3l IN SEC. L5-87-1Ea
NORTHEASTERLY APPROX- b MILES

CONCRETE PAVEMENT JACKING BY PRESSURE GROUTING

Proposal of

(name of bidder)

(Street Address) i (Town) (State) (Zip) \—

TO THE IOMA DEPARTNENT OF TRANSPORTATION HIGHUAY DIVISION

- that an examination has been made of the plans,
2 d the bidder understands that the quantities of
all quantities of work, whether increased or
chinery, equipment, tools, labor and other

. : t e b di atthe prices hereinafter set out, and thatitis
not in violation of the provlsnons of Section 314 2 Code ol lowa, 1971 as nmondod (Interest in comrnct prohlbliod) and 324 17(8) of the 1971 Code of lowa as"
amended (Refund to non licensee-fuel used other than in motor vehicles).

specifications, and
‘work shown herein

We further propose:

To do all “Extra Work™ which may be required to complete the work contemplated, at unit prices or lump sums to be agreed upon in writing prior to
starting such work, or if such prices or sums cannot be agreed upon to perform such work on a force account basis, as provided in the Specifications.

To execute formal contract within fifteen days or forteit the proposal guaranty furnished herewith.

To begin work by the date specified and to complete the same within the contract period, or to pay the liquidated damages stlpumod below
accruing for each calendar or working day elapsing after the expiration of the contract period, before completion of the work.

Group Amount of Approx. or Specified Starting Date Specified Completion Date Liquidated Damages
Dwmon Numbor Proposal Guaranty or Number of Working Days or Number of Working Days Per Day

$48-.000-00 SEPT 8~ 1981 50 WORKING DAYS $140-00

To turnish a contract bon
bidder in accordance with

Enclosed herewith find Celgg he penal sum as shown in the contract document as a
proposal guaranty, which it is understood will be retamed in the ovem the formal contract or bond s not executed, if award is made to the undersigned.

By virtue of statutory authority preference will be given to products and provisions grown and coal produced within the State of lowa where applicable.

e construction and completion of the work awarded the

Signatures are to be by authorized agent; if joint venture, each should sign.

DateofLeting  AUGUST 18~ 1981 Signed NQt To Be Used

S % For Bidding
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Form 8500xd 8-70 H-10279 : - A ' -

BR R LT OGN R 54 e
: MP-b9Y45—=b9-31
o24% 19 : ot .
s -8 PUBURDE~ - e
SOOI SCHEDULE,OF PR.'C‘Eﬁ’A.VEnENT REPAIR i i
€ 7 8 9 10 NUMBER : YT s o
Lyvsas | . 18 : 'hﬁl"
item item and Unit on which bid is based. Bidder shallshowunit . . gy R . Unit Price Amount
No. . price and extension for each item and total for each group. -Ounnﬂt-y sy ey B ks
[HOLES (FOR PRESSURE GROUTING) XXX XXX XXX .
1 12-+000
EACH ONLY
PORTLAND CEWMENT (FOR PRESSURE
2 |GROUTING) 340 o
PER TON TONS
SUBDRAIN- (LONGITUDINAL] ‘
3 |AS PER PLAN 3150
PER LIN. FT- LIN. FTe.
TRAFFIC CONTROL -
L] LuUnMP Sun
TOTAL
| SPECTAL PRO AL SPECIFICATIONS ,
FE79  DECEMBER T6+ L9750 GENERAL SUPPCEMENTA TCATION —
#890 JULY 21+ 1983 ADDENDUM TO GENERAL SUPPLEMENTAL|
' SPECIFICATIONS
#85Y4 OCTOBER 2+ 1979 TRAFFIC| CONTROLS FOR [STREET AND HIGHUWAY
' - CONSTRUCTION AND MAINTENANCE ERATIONS
: {PART BJ|. . : _
#87b DECEMBER 1k~ 1980 ADDENDUM TO TRAFFI({ CONTROLS FOR STREET
AND HIGHWAY CONSTRUCTION A MAINTENANCE
OPERATIONS (PART BJ = fos
#4815 OCTOBER 11+ 1977 EQUAL EMPLOYMENT OPPORTUNIT
o\ RESPONY] = e
spA
SP-3797 AUGUST 18+ 1981 SPECIAL PROVISIONS FOR CONCRETE PAVEMENT
JACKING BY PRESSURE
== #859 - JANUARY lbk~ 1980 LONGITUDINAL SUBDRAINS :
137 LOW BIDDER SHOULD BE PREFARED TO FILE [THE CONTRACT BOND AND
CERTIFICATE OF INSURANCE| ] THE LETTING ES
POSSIBLE TO FACILITATE THE STARTING OF CONSTRUCTION .
——S24% — QUACIFICATION OF BIDDERS + RPPLEYCIN LEEUE T — ——
OF ARTICLE 1102-.01- ‘
BIDDERS SUBMITTING PROPOSALS ON THIS WORK MUST [BE RECOGNIZED
— T CONTRACTORS ACTUALEY —ENGA RE—PROVIDED
FOR IN THE PLANS AND SPECIFICATIONS. MUST POSSESS SUFFICIENT
RESOURCES~+ AND BEFORE THE! CONTRACT IS AWARDED. [THE SUCCESSFUL| .
BIDDER TAY BE REGUIRED TO FURNISH EVIDENCE TO TIHE SATISFACTION
OF THE COMMISSION OF HIS hBILITY TO PERFORM AND COHP}ETE THE
CONTRACT-

H
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Form 650028 8-70 H-10279

o5 B
s 9 w0

23
45

CONTRACTOR'S
NUMBER

SCHEDULE OF PRICE%AVE

MP-L 94 5-~k5-31

DUBUQUE
MENT .REPAIR

15 .25

item and Unit on which bid is based. Bidder shall show unit

[
Unit Price

Amount

No. price and extension for each item and total for each group. Quantity Doliars | Cents Dollars Conts
101 UNIT BIDS MUST BE TYPED OR SHOWN IN INK X XEILL Bt
REJECTED.
- L03 NO TIES OR RESERVATIONS WILL] BE PERTITTED BETUWEEN [GROUF
(IF APPLICABLE) OR PROJECTS.| EACH GROUP AND/OR PROJECT| SHALL
BE BID INDEPENDENTLY-
NOTE: PROJECT PLANS ARE AVAILABLE AT THE IOWA D.0.T. UPON REQUEHST.
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SP-379

IOWA DEPARTMENT OF TRANSPORTATION
Ames, Iowa

¢ TR,
St

OEPAR Tay,

'aun“’)

B .
own

SPECIAL PROVISIONS
for

CONCRETE PAVEMENT JACKING BY PRESSURE GROUTING
August 18, 1981

THE STANDARD SPECIFICATIONS, SERIES OF 1977, ARE AMENDED BY THE FOLLOWING PROVISIONS. THESE ARE
SPECIAL PROVISIONS AND THEY SHALL PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS.

379.01 DESCRIPTION. This work will consist of raising and supporting the concrete pavement
to the specified grade tolerances by drilling and injecting cement/fly ash grout under the faulted
areas shown on the plans. The specific locations will be identified by the engineer.

This work is to be done in accordance with the Standard Specifications and Supplemental Speci-
fications, the plans, and this specification.

379.02 CONTRACTOR QUALIFICATION. In addition to other prequalification requirements, the
bidder must be competent in concrete pavement jacking. Before receiving a bid proposal, a prospective
bidder must submit to the Contracts Engineer evidence of his competence and previous experience with
this type of work. :

379.03 MATERIALS.
A. Mix Design. The mix design for the pressure grout for subsealing is as follows:

One part (by volume) portland cement, Type I, Section 4101.

Three parts (by volume) fly ash. Fly ash shall be from a source approved by the engineer.
Water to achieve required fluidity.

Additives as approved by the engineer.

B. Fluidity of the grout slurry shall be measured by the Corps of Engineers flow cone method
according to their specification CRD-C611-80. Time of efflux shall range from 16 to 26 seconds.
A more fluid mix having a flow cone time of efflux of 9 to 15 seconds may be used during the
initial injection at each hole. These measurements will be made by the engineer, normally at
least once every 4 working hours.

C. Material Proposal. The contractor shall submit to the engineer his proposal for materials
and additives to be used as shown in mix design above.

379.04 EQUIPMENT. The contractor shall furnish all equipment necessary or incidental to the
adequate performance of the work of this contract. Asa minimum, these are as follows:

A. Grout Plant. Mixing may be with a batch-type mixer, or other type of mixer, as approved
by the engineer. The mixer shall have the capability of thoroughly mixing the various com-
ponents of the grout in an approved manner.

The plant shall include a positive-action or pressure-controlled injection pump capable of
forcing grout through a hole drilled in the pavement so that grout will fill voids and

cavities beneath the pavement slab. The pump shall be capable of supplying a varying pressure
up to at least 200 psi at the end of the discharge pipe so as to be able to lift the slab
without damaging the pavement. The pressure shall be monitored by an accurate pressure

gauge in the grout line.

The dry materials shall be measured by weight, if in bulk, or shall be packaged in uniform-
volume sacks, and the water shall be batched through a meter or scale with a totalizer for

the day's consumption.

B. Water Tanker. Water shall be supplied from a water truck with adequate capacity and
pressure for delivery to the grout plant.

C. Drilling Equipment. An air compressor and rock drills or other device shall be furnished,
which is capable of drilling the grout-injection holes through the pavement and subbase
material, if any. The equipment shall be in good condition and shall be operated in such a
manner that the holes are vertical and not "out-of-round". The rock drill shall not be
heavier than 60 pounds, and the downfeed pressure, whether by hand or mechanical means, shall
not exceed 200 pounds.
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D. Transport. Necessary material trénsport and handling equipment shall be furnished.

E. Miscellaneous Equipment. The contractor shall furnish all necessary hoses, valving,
and valve manifolds to control pressure and volume, pressure gauge protectors, expanding
packers for the grout injection, wood plugs, hole-washing tools, drill steel, and bits.
The contractor shall furnish any and all miscellaneous tools, equipment, and supplies that
may be required to complete the work.

379.05 CONSTRUCTION. The engineer will designate specific locations for pavement jacking
by pressure grouting. At his discretion, he may delete any location or he may add new locations.

A. Drilling Holes. Holes of 1%-inch diameter or other approved diameter shall be drilled
through the concrete pavement at the locations designated by the enginegr.and in a pat?ern
approved by the engineer. For holes nearest the edges of the slab, the joints, or a major
crack, a maximum tolerance of 3 inches from the precisely marked location is considered to be
reasonable. For other holes, a maximum tolerance of 6 inches is considered to be reasonable.
Holes shall not be drilled directly over joints or cracks. The drills shall be rotated to
avoid cracking the pavement and to provide satisfactory holes of the proper diameter for effec-
tive operations in pressure grouting. When drilling holes, the drills_shall be held as pearly
perpendicular as possible to the pavement surface. Irregular or unsatisfactory holes which !
cannot be satisfactorily used in pressure grouting shall be plugged by filling with the sealing
mixture, and new holes shall be drilled.

At all panels requiring jacking, at least one hole shall be drilled in each 12- by 20-f09t )
panel, near the midpoint of the panel and the outside wheeltrack, for the purpose of monitoring
the flow of grout into all void areas under the slab.

B. Washing Holes. Holes may be washed to create a small cavity, allowing initial spread
of grout.

C. Jacking. Longitudinal string lines will be established by the contractor from the pave-
ment high points to monitor movement. An expanding rubber packer or other approved device
connected to the discharge hose on the grout plant shall be lowered into the holes. The
discharge openings of the device shall not extend below the lower surface of the concrete
pavement. When jacking jointed panels of concrete pavement and bricge end panels, the con-
tractor shall pump, and repump if necessary, in a pattern and in the amount required to raise
the pavement to within plus or minus 0.03 foot of a 50-foot longitudinal string line grade and,
in addition, individual transverse joints shall have a maximum differential of 0.015 ft, or

as the engineer may authorize. The string line shall be located and relocated so the specific
location being jacked is near the middle of the 50-foot guide line. Continuous pressures to
200 psi will be permitted.

When necessary to achieve the desired joint match, the contractor will be permitted to resaw
existing transverse joints, subject to approval of the engineer.

If the engineer determines that continued grout injection at a specific location is no longer
feasible due to major voids, he may direct the contractor to cease grout injection at that
location.

D. Overjacking. Pavement raised above the tolerances listed above shall be brought within
tolerance by grinding. Should the overjacking be greater than 010 foot, the engineer, at

his option, may require removal and replacement of the pavement with portland cement concrete
in accordance with the provisions of Section 2212 that he deems appropriate, and he will
designate the area of pavement to be replaced.

E. Water Displacement. Water displaced from the void structure by the grout shall be allowed
to flow out freely. Excessive loss of the grout through cracks, joints, or in the shoulder
area will not be tolerated.

F. Radial Cracks. Cracks emanating radially from the grout injection holes will be pre-
sumed to have been caused by improper injection techniques by the contractor.

G. Hole Patching. Upon completion of the jacking, all drill holes shall be plugged by filling
with a fast-setting sand-cement mixture subject to approval of the engineer. The plug shall
—be finished flush with the pavement surface. -

379.06 LIMITATIONS OF OPERATIONS. Pavement jacking and pressure grouting shall not be done
when the daytime temperature is below 35° F or when the subgrade or subbase material is frozen.

The work shall be conducted on only one-half the pavement width at a time.

Traffic shall be permitted to use the pavement during construction operations, and all opera-
tions shall be so conducted as to provide a minimum of inconvenience to traffic.

The work schedule shall be adjusted so that all traffic lanes can be opened to public traffic
at the end of the workday. No more holes shall be drilled during a day's operation than can be
grouted during the same day, unless specific approval is given by the engineer. If unforseen
conditions should result in uncompleted sections being left overnight, a sufficient number of
flagmen shall be assigned to warn and direct traffic, from the time construction operations have
stopped until they have resumed again. No extra payment will be made for the necessa flagmen.

The work schedule shall also be adjusted so that all barricades and equipment will be re-
moved from the roadbed from 30 minutes before sunset to 30 minutes after sunrise. No work will
be permitted on Sundays or holidays described in 1108.03.
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The contractor shall furnish, erect, and maintain all signs, barricades, and other traffic-
control devices required by the plans and specifications. Article 1107.08 and 1107.09 shall apply.

Debris from the contractor's operations shall be removed from the traffic lanes and shoulders
as the work progresses and before the traffic lane is opened to public traffic.

Shoulder adjustments will be made by the contracting authority, as the engineer deems appro-
priate. The engineer will provide and maintain signing, as he deems appropriate, for vertical
dropoffs at the pavement edges that remain after the contractor has completed his jacking by
pressure grouting operation. The contractor will be responsible for signing, barricades, and
other traffic control required by the plans and specifications for shoulder while his work at
the specific location remains uncompleted.

397.07 ACCEPTANCE. Before final acceptance, all waste material shall be cleaned up and
the surrounding areas shall be left in a neat and orderly condition as provided in 1104.08.

379.08 METHOD OF MEASUREMENT. The work of pavement jacking by pressure grouting will be
measured for payment by the engineer as follows:

A. Holes (for Pressure Grouting) drilled through the pavement at locations designated by
the encineer will be counted. Irregular or unsatisfactory holes which can not be satis-
factorily used in pressure grouting will not be included in the count.

B. Portland Cement (for Pressure Grouting). The weight will be calculated from the bulk
weight or number of sacks of cement furnished and used in the work. This will include the
quantity used in pressure grouting and in filling drilled holes.

When grouting is discontinued at any specific location, as directed by the engineer, the
holes drilled and the portland cement wused will be included in the measured quantities.
Water and fly ash and sawing of existing transverse joints will not be measured for

payment. ; 4 )
Grinding or replacement of pavement sections made necessary by overjacking will not be

measured for payment; however, the holes and portland cement used in the jacking operation
will be included in measured qguantities.

379.09 BASIS OF PAYMENT. The work of pavement jacking by pressure grouting, satisfactorily
completed, will be paid for as follows:

A. Holes (for Pressure Grouting). For the number of holes drilled, the contractor will
be paid the contract price.

B. Portland Cement (for Pressure Grouting). For the number of tons of cement used in
the work, the contractor will be paid the contract price per ton.

wWhen the contract includes an item for traffic control, the contractor will be paid the
lump-sum contract price. L :

When the jacking operation results in radial cracking, payment to the contractor will be
reduced by fifty cents ($0.50) for each linear foot of crack, measured by the engineer to the
nearest foot.

The payment described herein shall be considered full compensa?ion @o the contractor for
furnishing all materials, including fly ash and water and hole—sgal}ng mixture, for proportioning
and mixing, for drilling holes, for pumping and repumping, for fl}llpg the holeg, for resawing
existing transverse joints, for all traffic control, and for furn%shlng all equipment, FOle,.
labor, and incidentals necessary to complete the work in accord ylth the p%ans and ;peglflcatlons.

The quantities indicated in the contract are based on certaln.a§sumptlons. as 1n@1cated on
the plans, and the quantities needed may vary from that. The provisions of 1109.03 will not apply

to this work.
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100 180016

TABULATION OF CONSTRUCTION AND MATERIAL BIDS

e IOWA DEPARTMENT OF TRANSPORTATION _.%‘g
. LOCATION oN I S 151 FROM JCTe SEC. RDe Y3ls IN SEC. L5-87-1Es !
UG ;'Il 5.380 MILES NORTHEASTERLY APPROX. b MILES BID ORDERNO.  bY41
(4
coonty pUBUQUE HO LS AP PLE DEL VAL INC. WeGe JAQUES CO.+INC-,
TPE OF WORK PAVEMENT REPAIR MUD JACKING CO INC. 5
F1AIEET HO MP-694 5-- £=-31 TOPEKA+ KANSAS TIGARD~ OREGON DES MOINES. IOWA
DA TE OF LETTING AUGUST 1é&+ 1981
LAl ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT
1|HOLES (FOR PRESSURE GROUTING) 12000 ONLY 0 £0.000 (00 600 ?2.000 |00 2500 300.000 |00
2| PORTLAND CEMENT (FOR PRESSURE
GROUTING) ' 340 TONS L0900 207.060|00 374900 298,860 (00| 119200 405,280 |00
3| SUBDRAIN+ (LONGITUDINAL)
AS PER "PLAN 3150 LIN. FT 0 272.720(00 1000 31,500 | 00 0o 284350 (00
u| TRAFFIC CONTROL LUMP sun 14+b49 (00 40. 000 | 00 18,000 |00
TOTAL] wiie o dle b ool o o=« | 930948900 $442. 360 | 00 $75L+630 |00
NO TIES OR RESERVAT IONS




SHOULDER MAINTENANCE
BITUMINOUS SHOULDERS WITH CONCRETE PAVEMENT AND
CONCRETE SHOULDERS WITH CONCRETE PAVEMENT

Slide No.

87A

88A
89A

I'11 cover the second half of this topic first: "Concrete Shoulders
with Concrete Pavement", since Iowa has no appreciable amount of this
type of construction. One interstate project several years ago was
constructed with concrete shoulders, but as of this time it has
required no maintenance. Maybe that's the reason that the latest
design standard which has just been approved provides for all future
paved shoulders to be Portland Concrete cement when they are adjacent
to a Portland Concrete cement pavement. Our design calls for these
shoulders to be built the same thickness as the pavement, that is, 10
inches at the edge of the slab and then tapering to an edge thickness
of about 7 1/2 inches for a 10 foot shoulder.

Other than this one project all shoulders on our Freeway-Expressway
System are asphalt. These shoulders have required different kinds of
maintenance depending upon their design and construction.

Some earlier paved shoulders were built with about 2 inches of hot
mix asphalt layed over a rolled stone base. The asphalt surface on

these shoulders tends to shell off if heavy loads are applied during
unstable subgrade conditions.

Later construction consisted of building full depth asphalt treated
base shoulders with a thin high type asphalt surface. These would
have been fine had sufficient asphalt been used in the base, but in
an effort to economize only four or five percent bitumen was used
with a Tow grade absortive aggregate. These shoulders require
continual sealing and surface repairs to maintain a stable shoulder.

We do have a shoulder maintenance program that is very flexible and
tends to meet the needs of most of the situations that exist.

For full width surface maintenance we try to detect dry and raveling
surface problems as soon as they begin to appear so that a fog coat
can be applied. Fog seals have proven to be quite beneficial under
the right circumstances. They must, however, be properly applied
with the proper materials and the proper application rate. With too
light an application rate or without proper adjusting of the
equipment, the seal will serve little purpose.

These shoulders were sealed with a 4:1 dilution of water and grade
SS-1 emulsion applied at about 0.2 of a gallon per square yeard. The
intent was to apply as much material as could be retained on the
surface without flowing off onto the foreslop. This dilution rate
provided a material that was fluid enough to flow into the cracks and
voids and seal the underlying surface. On a 22 1/2 mile interstate
project this fog seal cost about $2,311 per centerline mile. Since
this fog seal was placed we have decreased the dilution rate from
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Slide No.

90A
91A
92A
93A
94A

95A
96A
97A

98A
99A
100A
101A

4:12 to a 2:1 with water and are applying at the maximum application
possible to avoid excess runoff, about .2 gallons per square yard.

Sand seals and sealcoats are used on more deteriorated shoulder
surfaces. The sand seal is used for conditions somewhat worse than
can be corrected with a fog coat and where there is not sufficient
elevation difference between the shoulder and the pavement to allow
for the seal coat aggregate to be placed. Sand seals are costing
about $5,500 per centerline mile using emulsion as the bitumen
content.

On paved shoulders that are somewhat structurally weak and show
extensive map cracking and block cracking, a seal coat is the most
appropriate maintenance unless there is room for another overlay
thickness which is seldom the case. Sealcoats are placed using 3/8"
aggregate and CRS2 emulsion. They cost about 14,000 per centerline
mile.

Before any full width shoulder treatment is applied, all of the
cracks and deteriorated areas are repaired and/or filled. This work
is generally performed by the local maintenance crew as time permits
during the fall or early spring prior to the contract surface
treatment.

Open transverse cracks in paved shoulders are cleaned with either
compressed air or high pressure water. The high pressure unit puts
out 2,000 pounds per square inch pressure and uses about 10 1/2
gallons of water per minute. Holding the wand on this water is a two
handed operation, but it does a very effective job of cleaning grass
and dirt from the shoulder cracks. A crack that has been cleaned by
this method is ready for almost any kind of joint sealing from a
straight undiluted emulsion to a higher type sealing compound.
Generally a straight emulsion is used when sealing transverse
shoulder cracks.

Another problem we experience with asphalt shoulders is that they
tend to pull away from the concrete pavement. Vegetation grows
within these cracks at the edge of the pavement and water seeps in to
make the subgrade unstable and to further accelerate the shoulder
deterioration. These cracks can likewise be cleaned with the high
pressure water or with compressed air and filled with 1iquid
emulsion. Cracks filled in this manner on a 25 mile stretch of
interstate in the Ames area have never opened up sufficiently to
warrant any other type of repair. The crack filling has been
performed every two years by the local crew. The method developed
allows four-man crews to seal 100 miles of shoulder cracks in five
working days. In other areas where the crews have not been so
diligent more serious deterioration has occurred requiring more
extensive and costly repairs.

An example is a situation where the shoulder has moved away from the
pavement and secondary cracks are beginning to develop. These
secondary cracks will progress into spalls in the shoulder surface
that require surface patching or a continuous slurry treatment. The
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Slide No.

102A
103A

104A
105A
106A
107A
108A

109A
110A

slurry operation is a three-man operation with a truck driver,
machine operator and squeegee box operator. The cracks are blown or
flushed free of debris prior to the slurry being placed. The slurry
quite effectively fills the voids and adjacent cracks along with
correcting the pavement to shoulder drop off. The result is neat
looking and very effective. These slurry wedges do tend to become a
little brittle over a period of 2-3 years and will require a fog seal
to keep them from deteriorating.

Cracks between the pavement and shoulder have been a problem and are
often 1 inch wide on the mainline. Sometimes we find them as much as
3 or 4 inches wide on the inside of tight circle ramps. Again, this
type of crack is very effectivwely taken care of with the slurry
operation and production has reached as much as 10 miles a day
sealing cracks such as this.

Another treatment that is used on shoulders prior to any full width
surface treatment is the edge sealing. This is taken care of with
about a two foot width of straight CRS2 emulsion, applied as heavily
as possible without the material flowing off the shoulder. Shoulder
edge sealing is also performed routinely every two-three years to
discourage the growth of vegetation in the outer edge of shoulders
and to reseal the outer edge as it weathers and deteriorates.

Bituminous shoulders also receive full width sand, chip and slurry
seals for the same reasons and using the same procedures as for
asphalt pavement surfaces. The cost of these various seal treatments
averaged 42¢ per sq. yd. in 1982 when done with state forces.
Contract work approximated $1.00/sy for slurry seal, 30¢/sy for sand
seal, 85¢/sy for chip seal and 12-15¢ per sy for fog seal.
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Edge of P.C

Concrete Povement Normal Subgrade Width

Design Shoulder Widh (" Toesy arpesiy faro.
)

E
B ®

No. 4 bars (36" long).

%

— Aggregate for Paved
Shoulder Fillets ©

Conc. Pavit

~°"»
%/ 4

T
i
\m, of Subgrade
Subbase-where applicable

L —€earh Fill s,
/a‘,'

TYPICAL SECTION
P.C. CONC. PAVED SHOULDER

©  Material shall be placed and compaded s directed by the engineer.

§ Roughness Pattern
400" 60'-0" |

No.4 bars (36" I‘nng,) ot 30” Cumon,\ —]

ANIIACION

TYPICAL PLAN
P.C. CONCRETE PAVED SHOULDER
(@ "C" Joint shall continue the alignment of adjocent pavement

Or some spacing os odjocent pavement
(&) % Joint Spacing |

4.0"

"l r See Detail D —’I ;—|"
_i_gb" Min.

P.C. CONCRETE PAVED SHOULDERS

GENERAL NOTES:
Details indicated hereon illusirate the general requirements for
construction of a P.C. Concrete shoulder.

C of paved shoulders shall to the require-
ments of current specifications for the items involved.

Slopes, dimensions and quanitities indicated hereon are for a
normal section as shown and are for design purposes. Shoulder
construction details may be dified through sup

curves or other areas sp y desig: by the engi
Refer to Typical Cross Seclions and Standard Road Pians for
superelevation.

Any special of subgrad Y, prior t i
of paved , shall be d as di by the
engineer. Any material removed due to this special shaping shall
be uniformly spread on the or otherwise di ofin
the adjacent area.

The roughness pattern shown on this plan is typical and is
required on &' and 10" wide sh. only. A prop

will be considered for approval.

The subgrade beneath Ciass 1 Paved shoulders shall be con-
in with specifi for Sub-

grade. Any material required for earth fill shall be subject to the

approval of the engineer and shali be obtained from adjacent

areas as by the eng or p d by the

from | d by the engineer.

The price bid for “Class 1 Paved Shoulders (Portiand Cement
Concrete)” in 5q. yds. shall be idered full for
the of as detailed hereon. Join! construc-
tion, aggregate for paved shoulder fillet, roughness patiern, earth
fill and/or special shaping shail be to the
price bid for Class 1 Paved Shoulders.

DESIGN QUANTITY TABLE ®
' AGGREGATE FOR
®| ® ® SURFACE AREA VOLUME P‘V“::l';?s““’"
Sq. Yds Cu. Yds. Yo
o | 1w 75" ma 27.00 899 Xep,of ahovlder } [%" a2 I
10" & 85" 66.67 713 .53 2 b
85" 6 5] 66.67 1434 7.81 !‘ /
85 | 4 75 4444 987 8.99 e | ], v |
: i el S AL e
DETAIL D
(® Rotes indicated are for design purp: and may be adj d ot time of ion if
sodirected by the engineer. Quantities listed are for one shoulder per station. DETAILS FOR
P.C. CONCRETE PAVED SHOULDERS
® ities have been d d on the basis of a design weight of 135bs /cu. ft.
¢ 1 1 COUNTY
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EA AT A s St . PROPOSAL FORM

H5U8 Proj No. MP=-3(037--69-43
TypeotWork S ITUMINUUS SURFACING
System  AAINTENANCE Miles L4. 0006 County HARRISUN
Location and description

UN 1-29 FRCHY THE U S 30 INTERCHANGE NGRTHERLY Tt ThE
MONJAMIEN INTERCHANGE

SHLULDER REPAIR

Proposal of

(name of bidder)

(Street Address) : ' (Town) ' et

(State) (Zip)
TG THE IOwA DEPARTMENT OF TRANSPORTATICN HIGHWAY DIVISION

The bidder hereby certifies thathe or they are the only person or persons interested in this proposal as principals; thatan examination has been made of the plans,
specifications, and contract form; In?.‘iumng the special prowsnons contained herem. and of the site of tHe work; afiti the bidder understands that the quantities of
work shown herein arz approximate only and a,e subjoct to fncrease or decreasé; and Iurlher\;ndemand lhat all quantities of work, whether increased or
decreased, are to be perfcrmed at the unit prices stipulated herein; the bidder proposes ‘o turnish all necessa fhachlnery equipment, tools, labor and other
means of construction, and to furnish all materials specified in the manner and the timé prescribed and td do the Work at the prices hereinafter set out, and that itis

not in violation of the provisions of Section 314.2 Code of lowa, 1971 as amended (Interest in contract prohibited), and 324.17(8) of the 1971 Code of lowa as
amended (Refund to non licensee-fuel used other than in motor vehicles)

We further propose:

To do all “Extra Work™ which may be required to complete the work contemplated, at unit prices or lump sums to be agreed upon in writing prior to
starting such work, or if such prices or sums cannot be agreed upon to perform such work on a force account basis, as provided in the Specifications.

To execute formal contract within fifteen days or forfeit the proposal guaranty furnished herewith.

To begin work by the date specified and to complete the same within the contract period, or to pay the liquidated damages stipulated bslow
accruing for each calendar or working day elapsing after the expiration of the contract period, before completion of the work.

Group or Amount of Approi 6r Specmed Slamng Date Specified Completion Dau;” Liquidated Damages
Division Number| Proposal Guaranty or Number of Working Days or Number of Working Days er Day
$12,000.00 45 WORKING DAYS SEPT 304 1980 $140,00
P — ¢ w o iy wadli, ~ = — T R PO S S—
To 1urmsh a contract bond m an amoynt not less thas 100 percent q' contr.xct awnrd as sgqu ty f l['ne conslrucllon and complenon of the work awarded the
bidder in accordance with the plans $pecifications and contract. | § . ( -
Enclosed herewith find ¢ertified check, cashier's check. of bank draft on a solvent bank’ or a b«d béhd In lhe penal sum as shown in the contract document as a

proposal guaranty, which it is understood will be retained in the event the formal contract or bond is not executed, if award i1s made to the undersigned
By virtue of statutory authonity preference will be given to products and provisions grown and coal produced within the State of lowa where applicable.

Signatures are to be by authorized agent; if joint venture, each should sign.

Date of Letting JUNE 17, 1980

oy sowa ot Jo Po U od
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Form 650028 8-70 H-1378

BID WILL BE REJECTED.

52

MP=3037--69-43
608 04
e X HARRISON
oty o ) o] GENTRACEORS SCHEDULE OF PRICES; ; rymiNGLS SURFACING
LR s R
| 21 | o 115 -~—23}
Item Item and Unit on which bid is based. Bidder shall show unit o Unit Price = Amount
No. price and extension for each item and total for each group. Gluantty —_D_;ﬁa,, R C-em‘s Doliou Cents
ASPHALT EMULSIUN FOR SLURRY SEAL XXX, NXXIXK XXX
1 30,061
PER GAL. GALS.
AGGREGATE FOR SLURRY SEAL
Z 634
PER TON TONS
BINDER BITUMEN, FURNISH & APPLY
3 |MC-3000 OR CRS-2 119,081
] PER GAL. GALS.
AGGREGATE, COVER, FURNISH & APPLY
4 (172 IN. 4,157
PER TON TONS
TOTAL
SPECIAL PROVISIUONS AND SUPPLEMENTAL SPECIFICATIONS
501 STANDARD SPECIFICATIONS FOR HIGHWAY AND BRIDGE [CONSTRUCTIONG
DEPARTMENT GF TRANSPURTATIION - SERIES OF 1977
|¥85£ OCTOBER 2, 1979 GENERALl SUPPLEMENTAL SPECIFIUATIU
#857 NOVEMBER 18, 1979 ADDENOUM TO GENERAL| SUPPLEMENTAL
SPECIFICATIONS
#861 APRIL 1, 1980 ADDENDUM |TU SPECIFICATICON #857 =1
#854% OCTCBER 2, 1979 TRAFFI( CCNTROLS FOR [STREET AND HIGHWAY
! CONSTRUC|ITION AND MAINTENANCE OPERATIUNS
(PART 6)
#815 OCTOBER 11, 1977 EQUAL [EMPLOYMENT OPPURTUNIT
RESPUNS[IBILITIES UN NUN—-FEDERAL AID PROJECT|S
#3820 NUVEMBER 8, 1977 BITUMINGUS SLURRY SURFACE TREATMENT P
502 UNIT BIDS MUST BE TYPED OR [SHOWN IN INK OR THE BID willL BE
REJECTED.
524 QUALIFICATIUN UF BIDDERS = THE FULLUWING SHALL |APPLY| IN LIEU
CF ARTICLE 1102.01.
BIDDERS SUBMITTING PROPOSALS GN THIS WORK MUST |BE RECOGNIZED
CONTRACTORS ACTUALLY ENGAIGED IN THE CLASS OF WORK PROVIDED
FGR IN THE PLANS ANC SPECIFICATIGNS, MUST POSSESS SUFFICIUNT
RESOURCES, AND BEFGRE THE CUNTRACT IS AWARDED, |[THE SUCCESSFUL
BIDDER MAY BE REQUIRED TQ FURNISH EVIDENCE TO THE SATISFACTION
OF THE COMMISSION OF HIS |[ABILITY TU PERFORM ANDO COMPLETE THE
CONTRACT.
530 CONTRACTOR SHALL BID ON |ALL ITEMS OF THIS PROAUSAL [GR RIS




. Form 650078 8-70 H-1378%

MP=3037——69-43
608 04
-3 4-5
( N HARRI SON
8 © 1 Komeere* SCHEDULE OF PRICESy ;1M 1NQUS SURFACING
T iy B | DRI 1)
T e T — e
Item ltem and Unit on which bid is based. Bidder shall show unit . oot 48 Unit Price Amount
No. price and extension for each item and total for each group. Quantity Dsllars Cen—n D-c-i.mu " [ Cents
1 1

518 THIS PROJECT SHALL NCT BE [BID IN CUMBINATYPON-WITH ANY OTHER
PROJECT. NO TIES OR RESERVATIONS WILL BE PERMITTED.

'SEE ADUITIONAL ATTACHED REQUIREMENTS
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Harrison County MP-3037--69-43 Maint. Bit. Surfacing
(Special Provisions Continued)

Special provisions for CRS-2 emulsified asphalt

Delete the second sentence of 2307.02B.1.

Delete the reference to emulsion grade in the third sentence .
of 2307.02B.1,

Add the following to AASHTO designation M-208-72. The average
absolute viscosity at 140°F (60°C) of the residue from distillation
shall exceed 600 Poises.:

Proposed Work 1980

Single course, 1 foot wide, wedge shaped, asphaltic slurry mix

(Type I) fillets will be applied to 36,218 sq. yds. of the shoulders
at the approximate rate of 35 lbs. (dry aggregate basis) per sq. yd.
after which a single course bituminous seal coat of 277,152 sqg. yds.
will be applied using 0.38 gal. CRS-2 or MC-3000 per sq. yd. and

30 lbs. of 1/2" cover aggregate per sq. yd.

Estimated Quantities

Slurry Binder (Cationic) = = = = = = = = = =« = = 30,061 Gals.
Aggregate for Slurry (Type I) = = = = = = = - 634 Tons
Binder Bitumen (Seal Coat) = = = = = = = = = = = 119,081 Gale=
1/2" Cover Aggregate = = = = = = = = = = = = = = 4,157 Tons

MC-3000 shall be used as the Binder Bitumen when using crushed
limestone for cover aggregate.

CRS-2 shall be used as the Binder Bitumen when using washed gravel
for cover aggregate.

The approximately 1 foot wide asphaltic concrete foreslopes on the
outside of the shoulders will have binder bitumen applied at the
same time and at the same rate specified for the bituminous seal
coat. No cover aggregate will be placed on these foreslopes and
no rolling will be necessary.
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Harrison County MP-3037--69-43 Maint. Bit. Surfacing

~eam

eoodwoy

4 : . .Suf!y'y i 2—-/[ e
e R | e

e S MR e e '

oved ' ~| ¥ /

Shoulder Shouider Shosidar me', fe

Foved
Shovider

i
o 7ypPicol Cross Sec tionm
% Marw’line

Vor/és F‘rom/é'szo

. Profil G' d .
rofriie G r
Foved Shoulder T

Kormp orioop
TYPI1C0ol Cross Section

Q =

Yariob/e Dep7h.

b

7ypica! Filler

55




Mainbt, sit. Surlacing
Harrison County MP-3037--69-43

( (Special Provisions Continued)

Nature of wWork

Bituminous Slurry Surface Treatment :

Progress of Work

The roads that are to be surfaced will be repaired and prepared for
the surfacing by the Department of Transportation - Highway Division in
advance of the contract work. Some rYoads in each district will be
ready by June 15th so that the contractor may start promptly.
Additional roads will be made rcady by the several maintenance crews
ahcad of the arrival of the contractor as the work progresses. The
contractor shall contact the District Maintenance Engineer for the
district in which he will do contract work and arrange a starting
date and place. T[Murthermore, the contractor, in cooperation with
the District Maintenance Engineer, shall prepare a work progress
schedule for the entire district, to assure proper coordination of
the work by the maintenance crews with the contract work. If

such a schedule is not prepared because of neglect on the part of
the contractor, the Department of Transportation will not assume
liability for delays that occur for want of such schedule.

General Information

No work will be permitted in the business districts of cities and

towns, or in state parks, on Saturday afternoons, sungays and
legal holidays. -

Note:  “There are mmlﬂ_ plats attached showing location of proposed .
worl: on this project.

Biddevs submilling proposals on this work must be recoynized contractors
actually cngaged in the class of work provided for in the plans and
specifications, must possess sufficient resources, and before the

3 contract is awarded the successful bidder may be required to furnish
cvidence Lo the satisfaction of Lhe Commission of his ability to
‘ ) per form and complete the contract. Bidders arce not reguired to file

a Financial-Expericnce-Equipment Statement with the Iowa Department
of Transportation prior to bidding on thesc projects.
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. Maint. Bit. Surfacing
Harrison County
Project No. MP-3037--69-43

(Special Provisions Continued)

Nature of Work

BITUMINOUS SEAL COAT

The plats indicate the character of the work at each location and

an estimate of the bid gquantities required, the rates of application,
the grades of bitumen and size of aggregate. The bitumen for seal
coat work may be MC-3000 or CRS-2 Cationic, unless othecrwise noted.

The cover aggregate for seal coat work will be %" cover aggregate
as noted.

Progress of Work

The roads that are to be surfaced will be repaired and prepared for
the surfacing by the Department of Transportation - Highway Division
in advance of the contract work. Some roads in each district will be
ready by June 15th so that the contractor may start promptly.
Additional roads will be made ready by the several maintenance crews
ahead of the arrival of the contractor as the work progresses. The
contractor shall contact the District Maintenance Engineer for the
district in which he will do contract work and arrange a starting
date and place. Furthermore, the contractor, in cooperation with the
District Maintenance Engineer, shall prepare a work progress schedule
for the entire district, to assure proper coordination of the work

by the maintenance crews with the contract work. If such a schedule
is not prepared because of neglect on the part of the contractor,

the Department of Transportation will not assume liability for

delays that occur for want of such schedule.

General Information

No work will be permitted in the business districts of cities and

towns, or in state parks, on Saturday afternoons, Sundays and
legal holidays.

Note: There are__u[ plats attached showing location of proposed
work on this project.

Section 2307.04 Paragraph C-3 Joints. Add: Building paper to be
minimum 30%#.
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Harrison County MP-3037--69-43 Bituminous Surfacing
‘r\ (Special Provisions Continued)

Supplemental Specification 820, dated November 8, 1977, shall
apply to this work except as herein modified.

Delete all of 820.02A and substitute the following in lieu thereof:

A. Asphalt Emulsion. The emulsified asphalt shall meet the require-
ments of AASHTO M-208, Type CSS-1, except the Saybolt Furol Viscosity
at 77 degrees F shall not be less than 15 seconds or more than

50 seconds, and the cement mixing test will not be required. The
emulsified asphalt shall meet the requirements of the stripping

test in AASHTO T-182. The aggregate to be used for the project

shall be used as the standard aggregate. Certified analysis of each
lot of material shall be furnished at time of delivery.

Delete all of 820.02B and substitute the following in lieu thereof:

B. Aggregate. The mineral aggregate shall be composed of a combination
of crushed stone and mineral filler or crushed gravel and mineral
filler meeting the following requirements:

Crushed Stone or Gravel shall be produced from sources which normally
show an abrasion loss not greater than 40 (grading A or B) and a
freezing-and-thawing loss not greater than 10 (Laboratory Test

Method 211, Method A) when tested using aggregate crushed to 3/4

inch maximum size. When crushed gravel is used, it shall be produced
as a separate operation by crushing gravel particles to the extent
that 90 percent or more will pass the sieve on which 90 percent or
more was retained before crushing. The screen size used to separate
material prior to crushing shall be increased as necessary to compensate
for screening efficiency and material variability. It shall be free
of vegatative matter and other deleterious materials.

MIneradl-Mulley Jgreguired-to-obptailn the necessary-gradation anhd
the desired mixture consistency, and the addition rate will be
_established by the engineer, based on laboratory or field trials.
Mineral filler shall meet the requirements for Type 1 Portland
Cement.

When tested by means of laboratory sieves, the composite aggregate, :
excluding mineral filler, shall meet the following requirements
for the type specified on the plans:
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Harrison County MP-3037--69-43 Bituminous Surfacing

{Special Provisions Continued)

Type 1 Type II
Sieve Percent Passings* Percent Passing*
Size Min. Max. Min. Max.
3/8 100 5 100

No. 4 90 100 70 90
No. 8 65 90 45 70
No. 16 45 70 28 " 's8
No. 30 30 50 19 34
No. 50 18 30 12 25
No. 100 10 2k 7 18
No. 200 5 15 S 15

* Based on washed gradation

Delete the first paragraph of 820.03A and substitute in lieu thereof
the following:

A. Slurry Mixing Equipment. The slurry mixing machine shall be a
continuous flow mixing unit and be capable of delivering accurately
a predetermined proportion of aggregate, water and asphalt emulsion
to the mixing chamber and discharging the thoroughly mixed product
on a continuous basis. The aggregate shall be prewetted immediately
prior to mixing with the emulsion. The Pugmill shall be capable

of thoroughly blending all ingredients together. No violent mixing
shall be permitted.

Delete the fourth sentence of 820.03B and substitute the following
in lieu thereof:

Delete 3rd sentence of 820.06.

Delete all of 820.08 and substitute the following in lieu thereof:

Maintenance of Traffic. Suitable methods, such as signs, barricades,
flagmen, etc., shall be used to protect the public and the uncured
slurry surface from all types of traffic. Any damage to the uncured
slurry will be the responsibility of the contractor. The road will
not be closed for construction; normal traffic shall be maintained

59

m e e e v A e c— ST = S—— 2



Harrison County MP-3037--69-43 Bit. Surfacing

(special Provisions Continued)
on the project at all times, and a detour will not be provided.
Traffic shall not be delayed unnecessarily. The provisions for
handling traffic are to be according to 1107.09 and attached
Special Provisions. :

Flagman's stop and slow signs will be furnished by the contractor.
placement of warning signs and flagman procedure shall be in accord
with Supplemental Specification for Traffic Controls, a separate
specification and attached Special Provisions for signing.
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Iowa Department of Transportation
Highway Division
Ames, Iowa

Date of Letting: June 17, 1980
Date of Addendum: June 11, 1980

Harrison County Bituminous Surfacing Project MP-3037--69-43

As shown on Pages 8 and 9 of the Proposal Form, certain signs are to

be vehicle or trailer mounted. The vehicles or trailers are to be pro-
vided by the contractor, and will be considered incidental to other
work on the project.

Oon Page 9 of the Proposal delete the note "All signs to be furnished and
delivered to the job site by the Iowa Departmasnt of Transportation" and
add "All signs are to be furnished by the Iowa Highway Division Mainteﬁance
Department exczpt as noted and will be made available at a nearby main-=
tenance yard designated by the engineer. The contractor shall return ﬁhem
when the work is completed." ﬁ
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! OFFICE OF MAINTENANCE

TUWA DEFARIMENT OF

| RANSFOR ITATION
1980

BITUMINOUS WORK

I-29 FROM US 30 N. TO THE
N.EDGE OF MONDAMIN

(SHOULDERS ZONLY )

ECIP

STA 1828 + 50
e
(& B

MONDAMIN

STA 1740 + 34
OMIT 91.19°

HARRISON

FROJEC T NO,
DIVISION NO.
DISTRICT NO:.
73,

LENGTH=

COUNTY
MP-3037--69-43

3
9SO-_FT,

14.006 MI.

AREA =
RETURNS =

TOTAL =

277,102 SQTYDs:

SO Y-DS:

277,152 “50.YDS,

STA 1655+ 40
OMIT N6 a7’

BURCHAM
CHREER

A 1589 + 30

2
@)

R<

20LDIER
CREEK

STA 1521+ 05 .6l
| OMIT 454.75

MIT 101.39°

R

C
MODALE

F-50

REST
AREA

——— — — — - —

STA N87 +12.5
OMIT 160.42:

STA 1108 + 44. .64

OMIT 141.17° \

6o

LOOP E
BOP
STA 1089 + 00

DATE STARTED

63 DATFE—FINISHED:
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noviAli o U CONS: Rbe Ui nil WAt Lol RIDS ;
Y iOWA DEPARTMENT OF TRANSPORTATION S
LOCATION W I~29 FSoM THE U S 33 TNTE~CHA “E NORTHERLY T THI
;2‘/4 L4eTZ0 Micith MOADANIN 1VTERCHANGL BID ORDE = NO. ace
v - st e
COUNTY HARRIS N TfmomARCH ASPHALT OILS STA-BILT CONSTR.» MANATTS+ INC.
TR 0 WORK 8. ° .07 il SURFAGING INC. Ve
PROJECT NO P=32 7--bﬁ 43 OMAHA+ NEBRASKA HARLAN+ BROOKLYN~ IOWA
DATF O LETTING HSb s oY RESNG AT
e b o T F e - QUANTITY UNiT U:\-I:;;(;_ LR .:M})u;— G UN'T PRICE AMOUNT i —;::' PRICE s "—_k;‘—J : I
1
1| ASPHALT EMULSION FOR SLURRY SEAL 3336Y GALS. 100 30.3kL|CO L0 42+0485 |40 74 22245 1w
2| AGGREGATE FOR SLURRY SEAL 534 TONS 410c 25.994;C0 3800 c4.092 |00 7150 454331 CC
! I BTNDER STTUME %a FUINIZH £ APPLY | ! ! !
fC~3CEZ eR (RS=2 qutﬁq GALS .« a0 95+2k4 |80 a7 103.L00 |47 b? 1154508 57
Y| AGGREGATE s COVER+ FURNISH & APPLY !
/2 IN-. 4157 TONS 3343 12b+497 |51 24590 118247450 2b/S0 11C~160 |53
i
= - . $277.817 |31 $288.252 |37 $293.245 21

NO TIES

TOTAL| o = o o « O

CR RESERVATIONS
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WOWa b 4T T

CF L oninoPORTATIUN

NO | TIES

o /B 154.4 ( 1E:
d
1 LOCATION 9N T-29 FROCM THE U S 30 INTERCHANGE NORTHERLY TO THE
- L4<10L MILES | MONDAMIN IAMTERC +ANGE
y “4 B \
COUNTY HARRISON ; FORT DODGE ASPHALT
TYPE 7 ° WOF SITUMINCUS TURY ACING COirANY+ INCo
FROJECT NO. MP-3537--L9- 413 FORT DODGE+ IQuwA
DATE OF LETTING HEESGH&ECC?BJ
i fidi ITl“ \ . QUANT 'V—-_—v -m:I" LNET PRICE “w.‘OUNT Vbl PRIC T BRI
L| ASPHALT EMULSION FOR SLURRY SEAL 300k GAL S. Las 85,612 85
2| AGGREGATE FOR SLURRY |SEAL B34 TONS 5330 31,700 |00
3| BINDER BITUMEN- FURNjSH 2 APPLY
MC-3CCT ¢R (CRS-2 L1508 GAL S. 9c 189,554 52
Y| AGGREGATE« COVER. FURNISK| & APPLY
/2 IN. ‘ 4157 TONS 2500 103.325{00
TOTALEIG s [ a « . b e = o = $3300-+792 37
|
OR RESERVATIONS



Ao i '; PROPOSAL FORM

% .
Type ciwort 25 e Proj.No. MP-Y4894—~59- DY
s""m 9 BITUMINOUS SURFACING
i (puu;mmucs Miles 22.492 County DISTRICT &
Location an ript

ON I-29 FROM FREMONT COUNTY LINE NORTH TO I-40

FOG SEAL OF SHOULDERS

Proposal of

(name of bidder)

(Street Address) 3 (Town) (State) (Zip)

TO THE IOWA DEPARTMENT: OF TRANSPORTATION HIGHWAY DIVISION

The bidder hereby certmes that he or thoy are the only person or persons interested in this proposal as principails; that an examination has been made of the plans,
specifications, : 2 k, and the bidder understands that the quantities of
work shown he L that all quantities of work, whether increased or
decreased, are i : ry machinery, equipment, tools, labor and other
means of cons' i ework at the prices hersinafter set out, and thatitis

| tra ibited), and 324.17(8) of the 1971 Code of lowa as"
We further propose:

not in violation provisions of Section 314. e am
amended (Refund to non licensee-fuel used other than in motor vehicles).

To do all “Extra Work" which may be required to complete the work contemplated, at unit prices or lump sums to be agreed upon in writing prior to
starting such work, or if such prices or sums cannot be agreed upon to perform such work on a force account basis, as provided in the Specifications.

To execute formal contract within fifteen days or forfeit the proposal guaranty furnished herewith.

To begin work by the date specified and to complete the same within the contract period, or to pay the liquidated damages stipulated balow
accruing for each calendar or working day elapsing after the expiration of the contract period, before completion of the work.

Group or Amount of Approx. or Specified Starting Date Specified Completion Date Liquidated Damages
Division Number Proposal Guaranty .or Number of Working Days or Number of Working Days Per Day
$3.000.00| 25 WORKING DAYS SEPT 1. 14982 $105-00

To furnish a contract
bidder in accordance

d in the penal sum as shown in the éonlracl document as a
is not executed, if award is made to the undersigned.
By virtue of statutory authority preference will be given to products and provisions grown and coal produced within the State of lowa where applicable.

proposal guaranty, whiC

Signatures are 10 be by authorized agent; if joint venture, each should sign.

Date of Letting JUNE 8- 1982 Signed lgot I o Be I |sed
9 00 AN .
67 _ For Bidding



Form 850028 &-70 H-10279 -

MP—4 894- -5~ DY

blb 0N
1-2-3 4-5
SCHEDULE OF PRICE DISTRICT & -
0 b I | CONTRACTOR'S SR e sanunuous SURFACING.
6 7 & © 10 NUMBER : . ;
| 19-12-13 | 15 25
Item item and Unit on which bid is based. Bidder shall show unit Unit Price Amount
No. price and extension for each item and total for each group. Quantity Dollars Cants Dollars
ASPHALT EMULSION FOR FOG SEAL XX XXX IXKXKX
1 284149 |
: PER GAL. GALS .
TRAFFIC CONTROL
2 LUMP SUM
TOTAL
SPECIAL PROVISIONS AND SUPPLEFENTAL SPECIFICATIONS
501 STANDARD SPECIFICATIONS FIOR HIGHWAY AND BRIDGE [CONSTRUCUTION. -
DEPARTMENT OF TRANSPORTATION - SERIES OF 1977
#8999 FEBRUARY Jbs 1982 GENERAL SU N , ICATION
#902 JUNE 8+ 1982 ADDENDUNM T|¢' GENERAL SUPALEMENTAL SPECIFICATION
FOR CONSTRUCTION PROJECTS qe e
#854 OCTOBER 2+ 1979 TRAFFIQ CONTROLS FOR [STREET AND. HIGHUWAY
CONSTRUCITION AND PMAINTENANCE QPERATIONS
[PART &I ;
#8315 OCTOBER 11s 1977 EQUAL [EMPLOYMENT OPHORTUNITY -~
RESPONSIBILITIES ON JON:FEDE AL ALY PROJECTS
502  UNIT BIDS MUST BE TYPED OR [SHOWN IN INK OR THE BID WILL BE
REJECTED. :
530 CONTRACTOR SHALL BID ON |ALL ITEMS OF THIS PROROSAL [OR HIS
BIP WILL BE REJECTED.
518 OTHER

THIS PROJECT SHALL NOT BE |BID IN COHBIN;TION WITH ANY

SEE ADDITIONAL ATTACHED REQUIREME

NTS

6

8



1

24

3.

4.

5.

6.

7.

8.

Bituminous Surfacing
MP-4894~--69-D4

. istrict 4
SUPPLEMENTAL SPECIFICATIONS FOR FOG SEAL

(PAVED SHOULDERS)

DESCRIPTION. The work shall consist of applying diluted asphalt
emulsion to the entlre shoulder surface by means of a bituminous
distributor.

MATERIALS. Asphalt emulsion grade CSS-1 or SS-1 shall be used
unless directed otherwise by the engineer.

EQUIPMENT. The equipment shall meet the requlrements of section
2001 and specifically 2001.12 and 2001 14.

DILUTION. The asphalt emulsion is to be mixed with water prior
to application to the roadway. The mixing rate is one part of
asphalt emulsion to two parts of water. The engineer will

. require documentation to his satisfaction that the mixing is

properly done.

APPLICATION. The diluted asphalt emulsion is to be uniformly
applied at the rate of 0.20 gallon per square yard of roadway
surface.

Safety and convenience to the public without soiling their
vehicles shall be a controlling factor. *

Application widths shall be such that the entire shoulder surface
is covered in one application.

Care shall be taken that no asphalt emulsion is applied to bridge
decks, P.C. Concrete Gore area or the adjacent paved surface.

LIMITATIONS. No asphalt emulsion shall be placed on a damp or
wet surface except as approved by the engineer. Work will not
be allowed on Saturdays, Sundays or holidays unless approved by
the engineer.

Asphalt emulsion shall be applied at such air and roadway tem-
peratures that satisfactory application can be obtained.

GENERAL. The asphalt emulsion as applied shall have an appearance

-satisfactory to the engineer. If such is not obtained, the work

will be stopped until the appearance is improved to the satisfac-
tion of the engineer. Dilution rate and application rate may
need to be adjusted to accomplished desired results.

The contractor shall calibrate bituminous distributor spread
rate to the 0.20 gallon per square yard target in a nearby
D.O0.T. maintenance yard prior to start of work on the roadway
surface.

METHOD OF MEASUREMENT. The undiluted asphalt emulsion will be
measured as provided in 2307.06B.
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9.

10.

Bituminous Surfacing
MP-4894~-69-D4
District 4

BASIS OF PAYMENT. Payment shall be made for the quantity of
undiluted asphalt emulsion that is mixed and used on the project.
Diluted asphalt emulsion that is delivered to the jobsite but '
not applied to the roadway surface will not be considered for

payment.

TRAFFIC CONTROL. For traffic control, the contractor will be
paid the lump sum contract price. This payment shall be full
compensation for furnishing all signs, barricades, flaggers, and
other traffic-control devices required for this work.
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} I MULTI-LANE ROADWAY

Bituminous Surfacing
MP-4894~~69-D4
District 4

LEFT SHOULDER

ol s B A 29 A LR e AL

-3

oo ¢

RIGHT SHOULDER

e -4
o ks
LEGEND GENERAL NOTES .
-~ ) Tremesign 1. :::‘l.lyn\d Is inlended for shorl-lerm use during daylight DE‘I’AIL SHEH
P Ve BBericade 2 Amber revolving fight lo be visible 10 lralfic sl all limes. —
Revision Dote
s e e N ol e iantd o o cams O Nt e o
Vet Aren ':VO'INQM:O';QC:COH'M’NOH Ahead” of "Rosd Work TRAFFIC CONYROL FOR
& o o ettt o e R FOG SEALING OF SHOULDERS
‘coumtY Sz = "" =
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IOWA DEPARTMENT OF TRANSPORTATION

OFFICE OF MAINTENANCE 1982 BITUMINOUS WORK
District 4

1-29 from Fremont Co. line north to COUNTY CMllls—,Pottawattam:Le)
the junction with I-80 ROUTE 1-29

(Shoulders Only)

PROJECT NO.MP-4894--69-D4
DIVISION NO. i
DISTRICT NO. 4

' LENGTH= 118,755 FT.
291400 S.B.L.
30.7. S 22.492 Ml
: = & AREA= 422,240 SQ.YDS.
H e
oy i 111899 (A RETURNS = nNone SQ.YDS.
- EQ 242+00 BK .
X S TR sro0 aH TOTAL= 422,241 SQ.YDS.
% %-:\‘ ~ -'
= = EQ 180+02.9 B
. 1 E = ) 191+47.8 AH ¥ Shoulder Widths
™ ___/A . K e
e sl I o  Mainline -
Rl % 4 il = Outside = 10'
R 2 e s 5 T .- ]
P aSurredl: : " #8C 0+00 Pott. - Ra;::ife 6
s O N, ..,1944+44.4 Mills i _outstde = 6"
G ~ | - 0]
s Rl LPS | lEQ 860+71.80 = 8|  Imside =4
E\ | ] 865+69.20 IR
8 B Q
! R\ 0| @
- i\ ' od 3 PROPOSED WORK 1982
B vy a8
TR B~ Apply diluted Emulsion (1 part emul--
AERTET A u|/~  sion, 2 parts water) Fog Seal to
Y L B S~ 422,241 square yards.
. . ' o~
- 3% o | ! o - I
&\ o) 5 S
% b R ESTIMATED QUANTITY
\SF< 4 Asphalt Emulsion for Fog Seal - -
ko Y- b ; s - - = 28,149 gal.
1 .t = g o
= i P M, 50 312+452.60 O]
N R +l_ . 305+00.00 I
w R-4aw \4__;\ i =1 1\ _o
< z o _.‘;xn ol
: v o 1..- "
» ; - 3
IR\ 1 0+00 Mills
:“4 e Fremont

DATE STARTED:

DATE FINISHED:
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gL

LOCATION
22« 492 HILES

—~

TABULATION OF CONSTRUCTION AND MATERIAL BIDS

IOWA DEPARTMENT OF TRANSPORTATION

HIGHWAY DIVISION

ON I- .1 FROM FREMONT COUNTY LINE NORTH TO I-80

®

BID ORDER NO

ey

STA-BILT CONSTR:+

MANATTS INC. &

COUNTY DISTRICT 4 KLAASMEYER BROS.+
TYPE OF WORK BITUMINOUS SURFACING INC. Co. SUBSIDIARY
PROJECT NO. nP-4894--5L9-DY OMAHA+ NEBRASKA HARLAN~ IOWA BROOKLYN+ IOWA
DATE OF LETTING JUNE D8~ 1982
NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE IL AMOUNT UNIT PRICE T
l A , i
1| ASPHALT EMULSION FOR FOG SEAL 2834 GALS. 48.979 2k L& 47.290 32 32 :
2| TRAFFIC CONTROL LUMP SU ! 2+600 00 : 5-000 00 ;
TOTAL | » « A R e R | $52+290 32 Y

NO TIES OR RESE

IRVATIONS

50&

48.41b 28
?-250 00

55+bbb 28




FORM 650027 4-72 H-10279 H } PROPOSAL FORM

= mwhpb Tew Proj. No. PP =L b8 S~ -6S-D1
s::m 2 BITUNINOUS SURFACING

LMMMI:%EAI&NANCE Miles 250051 County DISTRICT 1

ON I-80 (SHOULDERS ONLY) FROM MITCHELLVILLE INTERCHANGE TO
KELLOGG INTERCHANGE

SAND SEAL OF SHOULDERS

Proposal of

(name of bidder)

(Street Address) : (Town) (State) (Zip)

TO THE IOWA DEPAR TnENT OF TRANSPORTATION HIGHWAY DIVISI ON
The bidder hereby certifies that he or they are the only person or pevsons interested in this proposal as prin Is; that an examination has been made of the plans,
specifications, a 9 % and the bidder understands that the quantities of
work shown here D H at all quantities of work, whether increased or
decreased, are to @ ' op machinery, equipment, tools, labor and other
means of constri S 3 ork atthe prices hersinafter set out, and that itis
not in violation of the provisions of Section 314. 2 Code of lowa, 1871 as lmondod (Interest in contract prohibited), and 324.17(8) of the 1971 Code of lowa as

amended (Refund to non licensee-fuel used other than in motor vehicles).

We 1unhér propose:

To do all “Extra Work™ which may be required to complete the work contemplated, at unit prices or lump sums to be agreed upon in writing prior to
starting such work, or if such prices or sums cannot be agreed upon to perform such work on a force account basis, as provided in the Specifications.

To execute formal contract within fifteen days or forfeit the proposal guaranty furnished herewith.

To begin work by the date specified and to complete the same within the contract period, or to pay the liquidated damages stipuiated below
accruing for each calendar or working day elapsing after the expiration of the contract period, before completion of the work.

Group or Amount of Approx. or Specified Starting Date Specified Completion Date Liquidated Damages
Division Number| Proposal Guaranty or Number of Working Days or Number of Working Days Per Day
$7-000-.00 S50 WORKING DAYS SEPT 15+ 1942 1 $3i40.00

To furnish a contract
bidder in accordance wi

Enclosed herewith find
proposal guaranty, which it is understood will retained in the event the formal contract or I8 not executed, if award is made to the undersigned.
By virtue of statutory authority preference will be given to products and provisions grown and coal produced within the State of lowa where applicable.

r the construction and completion of the work awarded the

Signatures are to be by authorized agent; if joint venture, each should sign.

Daeotloing  MAY 1l 1982 sws__Not To Be Used
9 00 AM g
7 _____ For Bidding




Form 650028 8-70 H-10278

MP =1 589~ -3~ D1

h%k
. iy SCHEDULE OF PRICES __ DISTRICT 1
L1 I 1 | |coNTRACTORS BITUMINOUS SURFACING
6 7 8 9 10 NUMBER ; :
[RARLEA | |16 1225
Item item and Unit on which bid is based. Bidder shall show unit Unit Price Amount
No. price and extension for each item and total for each group. Q“‘"m_y Dollars Cents Dollars Cents
BINDER BITUMENs FURNISH R APPLY+« AXX XX I XXXXX
1 | AS PER PLAN. 92227
PER GALe GALS o
AGGREGATE+ COVER - SAND
2 2+30b
PER TON TONS
TRAFFIC CONTROL
3 LumP Sun
TOT AL
SPECIAL PROVISIONS AND SUPPLEMENTAL SPECIFICATIONS
801 STANDARD SPECIFICATIONS AOR HIGHwWAY AND BRIDGE [CONSTRUCTION=
DEPARTHMENT OF TRANSPORTATION - SERIES ¢F 1977
#3919 FEBRUARY 1lbk- 1%62' Gt Nt I0N
#B5Y OCTOBER 2+ 1979 TRAFFIC CONTROLS FOR|STREET AND HIGHUAY
CONST?UCTION AND MAINTENANCE OPERATIONS
(PART &
#81S O0CTOBER 1l 1977 EGUAL Y
RESPONSIBILITIES ON RAL - AID PROJECTS
502 UNIT BIDS MUST BE TYPED OK|[SHOWN IN 1INK T BE
REJE(CTED -
530 CORKTRACTOR SHALL BID ON[ALL ITEMY OF POSAL [OR HIS
3ID WILL BE REJECTED.
L.SL8 THIN PROJECT SEALL NOT sE[BID IN | [ OTHER
PROJECT. NO TIES OR RESERVATIONS WILL BE PERMITTED.
s g & NSRRI ree s

CONTRACTORS WORKING IN THIS AREA.

BITUMINOUS SURFACING WORK WILL NEED TO BE COORDINATED |WITH

OTHER

SEE ADDITIONAT., ATTACHED REQUTREMENTS
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Maint. Bit. Surfacing
MP-1689--69-D1
District 1

(Special Provisions Continued)

Nature of Work

BITUMINOUS SEAL COAT

The plats indicate the character of the work at each location and

an estimate of the bid quantities required, the rates of application,
the grades of bitumen and size of aggregate. The bitumen for seal
coat work shall be CRS-1 Cationic, unless otherwise noted.
The cover aggregate for seal coat work will be sand.

Progress of Work

The roads that are to be surfaced will be repaired and prepared for
the surfacing by the Department of Transportation - Highway Division
in advance of the contract work. Some roads in each district will be
ready by June 15th so that the contractor may start promptly.
Additional roads will be made ready by the several maintenance crews
ahead of the arrival of the contractor as the work progresses. The
contractor shall contact the District Maintenance Engineer for the
district in which he will do contract work and arrange a starting
date and place. Furthermore, the contractor, in cooperation with the
District Maintenance Engineer, shall prepare a work progress schedule
for the entire district, to assure proper coordination of the work

by the maintenance crews with the contract work. If such a schedule
is not prepared because of neglect on the part of the contractor,

the Department of Transportation will not assume liability for

delays that occur for want of such schedule.

General Information

No work will be permitted in the business districts of cities and

towns, or in state parks, on Saturday afternoons, Sundays and
legal holidays.

Note: There are / plats attached showing location of propbsed
work on this project.

Section 2307.04 Paragraph C-3 Joints. Add: Building paper to be
minimum 30:#.
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Bituminous Surfacing MP-1689--69-D1 District 1

TRAFAC CONTRCL PLAN

Through traffic will be maintained on the project at all times.

Traffic control on this project shall be in accordance with Supplemental
Specification 854 and Detail Sheets attached hereto.

All traffic control devices shall be furnished, erected, maintained, and
removed by the contractor. :

The location for storage of equipment by the contractor during non-working (.

hours will be as approved by the engineer in charge of construction.

Proposed sign spacing may be modified, as approved by the engineer, to meet
existing field restrictions or to prevent obstruction of the motorist's view of

permanent signing.

Proposed changes in the traffic control pian (including layout sheets) shall
be reviewed with the Office of Construction before changes are made.
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8L

SEQUENTIAL ARROW BOARDS FUR. ..£€D BY CONTRACTOR
MINIMUM SIZE 8' X 4' FOR TRAILER MOUNTING
MINIMUM SIZE 6' X 3' FOR TRUCK MOUNTING

THESE SIGNS TC BE “JLNTED ON
TRAILERS OR SELF PMROPILLED
VEHICLES TO DE MOVED AS

THE WORK PROGRESSES.

DUMP TRUCK
STORAGE

ROLLER SPREADER | (DISTRIBUTOR |STARTS HERE, ZAND|STOPS HERES
=D - ]

v LS N SSN S 7
\E SN M &

[

rd IR
| ] . P : ol : 750° MIN | 3 . -
‘-PPROXJM M, r 500 ) APPROX 1000 y 1000 ——-—|.15°°. Wi -T—750 MIN. 1500 MAx.—-l
g | : \ :
i )
w ol s )
3 ]

The vehicle mounted arrows to be placed at a height with 7° elearance
between tha bottom of the arrow and the pavement, :

A

T I5TII5TAd 10-69--6891-dW buroejang snoutum3td

TRAFFIC CONTROL FOR
SHOULDER SEAL COATING
ON 4 LANE DIVIDED HIGHWAY

§
AT T VISR IR IR T PR T



IOWA DEPARTMENT OF TRANSPORTATION

OFFICE OF MAINTENANCE 1982 BITUMINOUS WORK
1-80 Mitchellville to Kellogg COUNTY Polk-Jasper .
(SHOULDERS ONLY) ROUTE I-80
PROJECT NO. MP-1689--69-D1
Shoulder Widths DIVISION NO. 2
DISTRICT NO. 1
Mainline Ramps CENGTH= 132,267 FT.
Outside - 8',10',12' Outside - 6' 25.051 M.
Inside - 6 Inside - 4' AREA = 459,084 SQ.YDS.
IR < I RETURNS= 2,049 SQ.YDS.
T B N TEl o sosesos TOTAL= 461,133 SQ.YDS.

128’ Bridge PROPOSED WORK 1982

Single course bituminous seal coat
of 461,133 square yards using 0.20
gallon CRS-1 emulsion per square

- 2764+70 _ Omit

3030+55  Omit i

L
B 2;;(8)-#55 B;:Ee yard and 10 pounds of sand cover
e / 3% BYIdge aggregate per square yard.
1= EQ. 2560+03.6 =
o 2426+23 Gl
v — STIMA ANTITIES
= 2155' Bridge ST 00
236+96 Omit
180" Bridge Binder Bitumen - - - - 92,227 gals:
Sand Cover Aggregate - 2,306 ton
i
\
1669+85
B.0.P.
L —
Z -
DATE STARTED: DATE FINISHED:
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08

FORM 650018

(Be 2%/ /77«//77\

LOCATION

ON 1 _

TABULATION OF CONSTRUCTION AND MATERIAL BIDS
[OWA DEPARTMENT OF TRANSPORTATION

~ (SHOULDERS ONLY) FROM MITCHELLVILLE IN'_.CHANGE TO

NO TIES OR RESES

EVATIONS

] A 25.05) MILE KELLOGG INTERCHANGE s onoaras 503
Y P
COUNTY DISTRICT 1 PES MOINES ASPHALY | KCAASHEYER BROS: . STR= s
TYPE OF WORK BITUMINOUS SURFACING 2 PAVING COe+« INC. ~INC. Co.
PROJECT NO. MP-1689--k9-D1 WEST DES MOINES. 0MAHA+ NEBRASKA HARL AN« IOWA
DATE OF LETTING flAY 1l. 1942 IOWA 2 .
NO ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT
}| BINDER BITUMENs FURNISH & APPLY+
AS PER PLAN- 92227 GALS. 106 97« 760 | b2 o 10k-449 |70 ipe S4.071 [S4
| AGGREGATE« COVER - SAND 2304 TONS 00 20.754 (00 po 32+284|00 1980 45+889 (40
3| TRAFFIC CONTROL LUMP SUN 15.000|00 1-000|00 25+000 |00
TOTAL| « « « o e oo b oo ol oo | $133.504]02 $134.733| 70 | #164960 |4




FoRm sso0ts TABULATION OF CONSTRUCTION AND MATERIAL BIDS

715478 3 I0WA DEPARTMENT OF TRANSPORTATION T : iy e

: AN

LOCATION 0N 1- _s {SHOULDERS ONLY) FROM MITCHELLVILLE IN:_ . H !’
/ 5 25.051 MILES KELLOGG INTERCHANGE ainaneerto.l | B
A q

county  DISTRICT 1 MANATTS INC. & : TOWA 3
TPEOFWORK  BITURMINOUS SURFACING | : SUBSIDIARY €0« & S !
PROJECTNO.  MP-1b8%-=b9-D1 BROOKLYNs TOWA DES NOINES. IOWA

DATE OF LETTING MAY 13. 1982 !

NO - < ITEM : QUANTITY UNIT UNIT PRICE . AMOUNT UNIT PR'C* i AMOUNT UNIT PRICE AMOUNT
|
1| BINDER BITUMEN. FURNISH 2 APPLY» ‘ o
AS PER PLAN. 92227 GALS. 150 119.895(10 182 . 121+739 | by
2| AGGREGATE~ COVER - SAND 230k TONS Lbi50 38.049 (00 cl 49, 532 (88
3| TRAFFIC CONTROL LUMP Sun 3 15.000|00 1 7-500|00
TOTAL o o o o o e ®o a ' 5 o o o o @ $172.944 |10 ’175177& 52

|
NO TIES OR RESERVATIONS
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P ¥ R ‘ '; PROPOSAL FORM
Ll8 D el Proj. No. fMP-16L5--k9-77
Type of Work BITUMINOUS SURFACING
Pt MAINTENANCE Miles 18314  couny POLK
‘ocation and description ON I-35 g I-80 FROM JCT. IOWA 5 TO C & NWU R.R. BRIDGE JUST

EAST OF U S &9
SEAL COAT OF SHOULDERS

Proposal of

{name of bidder)

(Street Address) 2 (Town) (State) (Zip)

TO THE IOWA DEPARTMENT OF TRANSPORTATION HIGHWAY DIVISION

The bidder hereby cemﬂes that he orthey are the only person or persons mterested in thus proposal as principals; that an examination has been made of the plans,
specifications, and : [ : Rk mnd the bidder understands that the quantities of
work shown herein g d & . : Waat all quantities of work, whether increased or
decreased, are to b . e idedts ptEdh o i S ?i machinery, equipment, tools, labor and other
3 & &l ne Bze Radibrk at the prices hereinafter set out, and thatitis

i bd), and 324.17(8) of the 1971 Code of lowa as -

4. lowa,
amended (Refund to non lioemee—fuel used olho'r than in motor vehicies).

We further propose:

To do all “Extra Work™ which may be required to complete the work contemplated, at unit prices or lump sums to be agreed upon in writing prior to
starting such work, or if such prices or sums cannot be agreed upon to perform such work on a force account basis, as provided in the Specifications.

To execute formal contract within fifteen days or forfeit the proposal guaranty furnished herewith.

To begin work by the date specified and to complete the same within the contract period, or to pay the liquidated damages stipulated below
accruing for each calendar or working day elapsing after the expiration of the contract period, before completion of the work.

Group or Amount of Approx. or Specified Starting Date Specified Completion Date Liquidated Damages
Division Number| Proposal Guaranty or Number of Working Days or Number of Working Days Per Day
$11.000:00 30 WORKING DAYS SEPT 15s 1981 $140.00

To furnish a contract bonq i
bidder in accordance wit I

he construction and completion of the work awarded the
Enclosed herewith find ¢ nk d the penal sum as shown in the contract document as a
proposal guaranty, which in the ev: e f ot executed, if award is made to the undersigned.

By virtue of statutory authority preference will be given to products and provisions grown and coal produced within the State of lowa where applicable.

Signatures are to be by authorized agent; if joint venture, each should sign.

Date of Letting JUNE 23' 1981 Signed lﬂct IO Be Ilsed
9 00 AN
82 E B L ] i !.



Form 850028 8-70 K-10279

» MP=15l5-=-L9-77
L1848 _0Y
b SCHEDULE OF PRICES __ POLK
L1 1 1 | ] coNTRACTORS BITUMINOUS SURFACING
8 7 & ® 10 NUMBER
| 151213 | |15 25|
Item Item and Unit on which bid is based. Bidder shall show unit Unit Price Amount
No. price and extension for each item and total for each group. Q“‘""'Y Dollars Conts Dollars
BINDER BITUMINw FURNISH & APPLY XL K2R KEAIX 4
Y | CRS-2 CATIONIC ONLY 130+988
PER GAL. GALS.
AGGREGATEs (OVER+ FURNISH & APPLY .
B 72 INS .91
PER TON TONS
TOTAL
SPECIAL PROVISIONS AND SUPPLEMENTAL SPECIFICATIONS
501 STANDARD SPECIFICATIGNS HOR HIGHWAY ANDP BRIDGE|CONSTRUCTION. |
DEPARTMENT OF TRANSPORTATION - SERIES F 1977
#4874 DECEMBER lb+ 1980 GENERAL SUPPLEMENTAL SPECIFICATION
#85Y4 OCTOBER 2. 1979 TRAFFIQ CONTROLS FOR|STREET AND HIGHWAY
CONSTRUCTION AND MAINTENANCE OPERATIONS
{PART b |
#8726 DECEMBER lbw 1980 ADDENDUM TO TRAFFI CONTROLS FOR STREET
AND HIGHWAY CONSTRUCTION AND MAINTENANCE
OPERATIONS (PART b
#815 OCTOBER 1l 1977 EQUAL|EMPLOYMENT OPPORTUNIT .
RESPONSISILITIES ON NON-FEDERAL AID PROJECTS
502 UNIT BIDS MUST BE TYPED OR|SHOWN IN INK OR THE BID HITL BE
REJECTED.
530 CONTRACTOR SHALLC BID ON[ALL ITEMS OF THIS PROPOSAL|OR HIS
BID WILL BE REJECTED.
L COMBINATION BID:s  THE Fol TED—|NO-OTHERT——
TIES OR RESERVATIONS oILL BE PERMITTEDS
m&-'OLK COUNTYf Bi‘;ljﬂiliNVOUS SURFACING PROJLEL 11P'IE.FS--57-77 AND T
DISTRICT 1 BITUMINOUS SUTFACING PROJECT ﬂP-lhl*--hﬂ*Dl
Stk ADDITIONAL ATTATHLD ﬁRLdUlKLl’IErNTs

83



IOWA DEPARTMENT OF TRANSPORTATION

MAINTENANCE DEPT. s AR BITUMINOUS WORK
1-35 I-80 FROM JCT IA.5 POLK COUNTY
TO BRIDGE OVER R.R E. PROJECT NO.MP-1615--69-77
OF US.69 DIVISION NO.

DISTRICT NO. 1
LENGTH= 9G,700FT.

(SHOULDERS ONLY)

e 18,314 MI.
<TA 1049200 ‘AREA= 327 .46%9 SQ.YDS.
RETURNS = SQ. YDS.

// ’;353T0TA|_ = 227,469 SQ.YDS.

Proposed Work 1981

(WIDTHS) Single course bituminous seal coat]

. of 327,469 sq. yds. using 0.40
OUTSIDE 10, gallons CRS-2 (Cationic) per sq.
INSIDE 6 yd. and 30 lbs. of %" cover
TOTAL 32° aggregate per sq. yd.

Estimated Quantities

Binder Bitumen - - 130,988 gals.
k" Cover Aggregate - 4,912 tons

d BOP
STA 82 + 00

:
O

NOTE :
Omit 10 ft. shoulders .-

East Bound Sta. 831+65 to 852+65
. West Bound Sta. 831+35 to 852+35 .

Omit 10 ft. and 6 ft. shoulders -

East Bound and West Bound from Sta. 922+13 to 955+00

(1 of4)

DATE STARTED: 84 DATE FINISHED:



Polk county MP-1615--69-77 Bitum. Surfacing

SPECIAL LIMITATIONS
for
Polk County Interstate Shoulder Work
Bituminous Surfacing and Fog Seal

I-35 and I-35/I-80 from Iowa 5 to Iowa 401 - No northbound or
eastbound lane may be closed before 8:30 a.m. All southbound
or westbound .lanes shall be open by 3:30 p.m.

I-35/I-80 from Iowa 401 to E. Jct. I-235 =~ All lanes shall be
open by 2:00 p.m.

I-80 from E. Jct. I-235/*35 to Jasper County Line - Only one
lane in each direction may be closed at any one time.

I-35 from E. Jct. I-235/I-80 to Story County Line - No south-
bound lane may be closed before 8:30 a.m. and .all northbound

lanes must be open by 3:30 p.m.

All lane closures must be made in coordination with other
contractors in the area.

The lane closure restrictions may be altered upon approval by
the engineer.
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polk Co. MP-1615--69-77 Maintenance Bituminous Surfacing

- (Special Provisions Continued)

Add the following sentence to 2307.02B.1

The absolute viscosity @ 140° F. (60°C.) of the residue from distillation shall
be a minimum of 600 poises for CRS-2 used between June 15 and August 15 and a
minimum of 400 poises for CRS-2 used prior to June 15 and after August 15.

Delete the fourth paragraph of 2307.04C2 and the following in lieu thereof:

-The length of any spread shall.not be more than cgﬁ be c&vered with aggregate

- -~=within 5 minutes after the bitumen spread‘has been completed and more than can

be completely rolled within 30 minutes after the bitumen spread has been
completed.

Add the following sentence to the 4th paragraph of 2307.04C2.

In addition, the direction of progress shall be the direction from which
aggregate is to be hauled to the spreader, and not more than one normal day's

.. run shall be made on one side before the surface is completed to the full width.

Steel-tired rollers will not be required or permitted. Imbedment will be secured
by eight coverages made with pneumatic-tired rollers.

To remove loose particles from the newly treated surface and the adjacent traffic

Tane:

The surface shall be GENTLY swept with a rotary broom early the next morning while
the bituminous binder is hard and the stuck particles will not be disturbed. Other
means of removing the loose particles, such as vacuum machines or air blast, may

be used with the approval of the engineer.
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SEQUENTIAL ARROW BOARDS PQRNIS}

HZW.FUH SIZE B' X 4' FOR‘?RAIL!R MOUNTING
NIMUM SIZE 6°' X 3' FOR TRUCK MOUNTING

o o o [e) [e)
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o o] (o] (o] o o] | o fo) o o

(=] ] °] o o

DUMP TRUCK
STORAGE

(ROLLERS. ,SPREADER

¢DISTRIBUTOR J$

ED BY CONTRACTOR

TARTS HERE, AND

STOPS HERES

CHANGEABLE PANELS WILL BE
FURNISHED FOR USE WHEN
WORKING ON MEDIAN LANE

RlGiii,—aa;ﬂ”////ﬂ\\\\

THESE SIGNS TC | \TED ON
TRAILERS OR SELF <CLLED
VERICLES TO BE MOVED AS

THE WORK PROGRESSES.

ROAD
WORK
NEXT 2
MILES

g™ b T | | (V4

! i [ o
SN .

[

il : (

APPROX.1/4 Ml.—i;—— 500'—+—’ AP
te

PROX 1ooo;i

!
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. 750" MIN.
1000 —_—1.1500 MAX . -T—750 MIN.

1500° MAX —-i

‘e
I
i

A11 signs except the Sequential Arra
by the Iowa Department of Transporta
able at a nearby Maintenance Garage.

“he gizns are to be placed, cleaned and kept in
Ly the Contractor., The Contractor is hcld\xcsp

to the sigrs due to negligence on the part of his employees.

ws are to be furnished
tion and made avail-

their proper position
nsible for any damage
Signs

struck ard carmaged by others excluding the Contractor and his employees
will be replaced by the Iowa Department of‘rran portation.
\

When ro longer needed, or at the completion of
tor shall return the signe to the Iowa Departme
Yairnterance garage. I

e project, the contrac-
t of Transportation

The vehicle mounted arrows to be placed at a helght with 7' clearance

between the bottom of the arrow and the pavement.

SIGNING FOR
SHOULDER SEAL COATING
ON 4 LANE DIVIDED HIGHWAY
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88

: TABULATION OF CONSTRUCTION AND MATERIAL BIDS

FORM 850018
o781 18478 IOWA DEPARTMENT OF TRANSPORTATION = C *“».
H =
LOCATION oN I-35 & I-80 FROM JCT. IOWA S TO C 2 Né R.R. BRIDGE JUST "-,_.-'
;2/4 18314 MILES EAST OF U S b9 B8ID ORDER NO. 502
v "
COUNTY POLK : I08A ROAD BUILDERS MANATTS. INC. DES MOINES ASPHALT
TYPE OF WORK BITUMINOUS SURFACING C0s E & PAVING C0es INC.
PROJECT NO. MP-1bl5--L9-77 DES MOINES. IOWA. BROOKLYN+ TOWA WEST DES MOINES.
DATE OF LETTING JUNE 23+ 1981 10WA
NO ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT
1|BINDER BITUMIN. FURNISH 8 APPLY
CRS-2 CATIONIC ONLY 130988 GALS. 132 172+904 |1k 49 195.172 |12 137 179+453 |5k
2| AGGREGATE+ COVER- FURNISH & APPLY
1/2 IN-. 4913 TONS 1995 97.994 | 40 22/s50 110. 520 |00 2970 14588k (40
4$270.898 | 5k ¢305.692 | 12 $325.339 |96

TOTAL s e o o = [ JPR TS e o o o o

POLK COUNTY BITUMINOUS SURFACING|PROJEQT MP-}bl5--b9-77 AVLD
DISTRICT 1 BITUMINOUY SURFACING PROJECT| MP-lklb--69-DL
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REPAIR OF CONCRETE JOINTS AND SPALL AREAS
IOWA PRESENTATION

S1lide No.

18

2B

3B

4B

5B

68
78

8B

In early years of getting out of the mud Iowa was blessed with
abundant supplies of concrete aggregate and a strong concrete paving
industry. We built many miles of concrete pavement utilizing local
aggregates. It wasn't until after a major part of the highway system
was paved that it was fully realized there were problems that were
inherent in some of these aggregates. As a result we are maintaining
many miles of highway with severe "D" cracking aggregates in the
concrete.

Our first line of attack in repairing these highways is with asphalt
surface patches.

This first slide shows how "D" cracking begins at the joints where
water can enter the pavement.

The next slide shows the "D" cracking progressing along the joints
both longitudinally and transversely and out into the slab until, in
the later stages of deterioration, the entire slab is cracked. "D"
cracking not only attacks the top of the pavement but it also attacks
the bottom with deterioration working both directions towards the
center of the slab.

Another minor problem that seems to be prevalent over a great part of
our interstate system where have dowel basket assemblies is joint
deterioration at the dowel baskets. This slide shows this type of
deterioration where possibley the dowels failed to function as
designed and the pavement fractures beyond the end of the assembly.
For both the "D" cracking and early states of dowel joint failures,
surface patching is our first maintenance operation.

In making repairs with either our local maintenance forces or by
contract, we endeavor to square up the spall or deteriorated area
with a jackhammer to remove all of the deteriorated concrete back to
sound concrete.

This slide shows where the deterioration has been removed and the
holes tacked ready to receive an asphalt surface patch.

The asphalt material used is a high quality hot mix either purchased
from a local plant or manufactured on the job with a small portable
plant. The material is placed in 1ifts not to exceed three inches in
depth with the last 1ift being placed slightly higher than the
pavement surface.

The last 1ift is rolled with a vibrating steel roller leaving a
smooth patch that if properly prepared, cannot be felt by the
motorist. We have patches such as this that were placed five years
ago that are still serving without adidtional maintenance.
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Slide No.

108 When surface and joint problems get this bad, they are beyond the
contract surface patching concept and the local crew merely plugs the
holes until full depth repair or resurfacing can be accomplished.

11B Blank.

Full depth concrete pavement repair in Iowa has been going through an
evolution of changes over the past few years and I'm not sure that we
have the proper answer to all of the problems yet. We do, however,
have another new specification this year which is totally different
from previous years and we are hopeful that at least many of the .
problems that we have experienced in the past will be overcome by

this specification.

The biggest problem that we have had the last few years has been the
premature breaking up of concrete pavement patches. The patches
would either fracture, crumble or settle to the point where they have
to be replaced. This was probably caused by a combination of
circumstances.

First, we are experiencing heavier and more frequent truck loading on
all of our highways.

Secondly, we have gone to specifications which allow for same day
opening of patched areas by the use of concrete mixes that will set
and supposedly carry loads within four hours.

Thirdly, we have been cutting many pressure relief joints in our
highways to eliminate blow-ups and possibly this has caused our
pavements to relax to the point where patches are no longer held in
place by aggregate interlock. Since we do not replace load transfer
devices, we do rely on aggregate interlock.

We have some slides that will show the type of pavement repair that
we are now making.

12B Full depth patches are made with either full depth PC concrete, full

138 depth asphalt or with Portland Cement concrete capped with about 2"
of asphalt, depending upon the type of highway being repaired and the
intended purpose of the patch.

148 The full depth Portland Cement concrete patches are placed in
-~ relative new concrete highways that we intend to retain as a concrete
driving surface. These patches are placed no less than 9 nor more
than 12 inches in depth and the surface of the patch is edged and
sealed. We normally specify a minimum 4 foot width to the patch and
it is normally full lane width.

158 The deteriorated concrete limits are located and sounded to identify
the limits of the deterioration. The limits are marked.

168 The contractor is then allowed to saw for patch removal.
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Slide No.

178

188

198

208

218

22B
23B

248
258

268
278

28B

Two saw cuts can be made. The first saw cut at the outer limit of
the patch is to be made a nominal 1 1/2" deep, the second saw cut is
to be made at least 1 inch inside of the first saw cut and it can be
full depth. The reason for this is that we want the broken or
deteriorated area removed without disturbing the existing pavement.
Since load transfer devices are not replaced, we must rely on
aggregate interlock and this necessitates hand removal by small jack
hammers of the 1" of material between the full depth saw cut and the
1 1/2" saw cut.

The contractor may elect to make the second full depth saw cut with a
wheel saw as is shown in this picture to facilitate removal.

This shows a patch with the full depth wheel saw cuts having been
made on each side of the patch. The 1 1/2" deep diamond saw cut has
been made approximately 1" each side of the full depth cuts.

The concrete in between the full depth saw cuts can be removed by
whatever means the contractor chooses. In Iowa, they generally
choose to break it up with large hydraulically operated backhoe
mounted jack hammers.

This shows an area where the center portion has been removed.

Then lightweight jack hammers are used to remove the 1" minimum of
material that remains to provide for the aggregate interlock that is
desired. This small hammper can be no heavier than a 15 pound air
chisel unless the contractor can show that a 30 pound air chisel will
not produce significant underbreakage.

The concrete has been removed in this picture.

We then require that the edge be formed and the subgrade compacted
with a vibrating tamper.

At this point, if it is determined that the location is where there
is unstable subgrade, a filter blanket is installed under the patched
area to drain the excess moisture from the subgrade and provide a
stable patch. Filter blanket is used to prevent pumping of the
subgrade soil into the granular backfill and a 3" pipe is used to
outlet the water. Granular material is carried to the foreslop to
facilitate drainage.

The four foot minimum patch is often exceeded where longer sections
of pavement have been broken up adn substantially longer patches are
allowed.

The concrete is poured and well vibrated into the area being
repaired. The concrete is brought to the site or mixed on the site
where 2.5 gallongs of 38 percent solution calcium chloride liquor is
added just before the pour is made. The surface is textured and the
top of the patch is edged for subsequent sealing with a high quality
hot pour sealant. Patches are immediately covered with plastic film
and the plastic film covered with insulation board. After curing,
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298

308

318

328
338

348
358
368
378

388

S— T S—

the edges are sealed, the shoulder is repaired and the patches are
opened to traffic after a minimum of five hour cure time.

There is also a long patch section where patches are being placed in
a four-lane divided facility where one lane can handle the traffic
and the lane being patched can be closed temporarily. The contractor
need not use calcium chloride additive when a longer cure period is
available. These patches are cured a minimum of 30 hours.

Another type of full depth pavement repair is where there is an
asphalt overlay of an existing concrete pavement. In such cases, the
repair is made in the same manner as just discussed, but do requre
the top two inches to be of asphalt concrete to provide the same type
driving surface.

A third method is the full depth asphalt patch. These are placed in
Portland Cement concrete pavements where the pavement is going to be
resurfaced and/or has already been resurfaced. These patches are
desirable where there is a need for pressure relief. This type patch
itself provides this relief and can be planed off with a motor grader
if it humps up due to pavement pressure.

These full depth asphalt patches are located and marked by the
inspector and the area removed after the pavement has been sawed full
depth with either a concrete cutter or a diamond saw. Again the full
depth sawing is done to prevent underbreaking of the concrete that is
to remain. The bottom of the trench is compacted and drainable
materiﬁldinsta11ed if necessary. The edge of the remaining concrete
is tacked.

As is the subgrade.
The asphalt is placed in Tifts.
And compacted with a vibrating compactor.

The last 1ift placed with the vibrating compactor should be left
somewhat Tow.

The final 1ift is placed.

And=rodied-with-a—steet-—roHer — e

1/4" above the adjacent pavement.

Spall patching by state personnel with asphalt mixes cost about
$196/ton and full depth patching about $57/sy in 1982.

Contract full depth patching cost from $65-$100/sy and partial depth

about $8.25/S.F. Comparison of spall or partial depth patching costs
is difficult because of the differences in units of measurements.

3¢

The riding surface that results is to be leveled to not more than



' Location and description

e

B 26 Sl +* PROPOSAL FORM

hik Proj. No. MP-4 87 ?- -L9- D4
Type tWork o NCRETE PAVEMENT REPAIR
System A INTE NANCE Miles County DISTRICT

ON IOWA 92 FROM JCT.
(ADAIR COUNTY)

IOWA 148 (CASS COUNTY) EAST TO
FONTANELLE

FULL DEPTH PATCHES+ SURFACE PATCHES & ROUTING & (RACK SEALING

Proposal of

(name of bidder)

(Street Address) (Town) (State)

TO THE TOWA DEPARTMENT OF TRANSPORTATION HIGHWAY DIVISION

The bidder hereby certifies that he or they are the only person or persons interested in this proposal as pnncvpnls thatan examination has been made of the plans,
specifications. and contract form, including the special provlsions contained herein, and of the site of tha work, and the bidder understands that the quantities of
work shown herein are approximata only and are subject ta increase or dacrease; and further understand that all quantities of work, whether increased or
decreased, are to be pedormed at the unit prices stipulated herein; the bidder proposes to furnish all necessary machinery, equipment. tools, labor and other
means of construction, and to furnish ail materials specified in the manner and the time prescribed and to do the work at the prices hereinafter set out, and thatitis
not in violation of the provisions of Section 314.2 Code of lowa, 1971 as amended (Interest in contract prohibited), and 324.17(8) of the 1971 Code of luwa as-
amended (Refund to non licensee-fuel used other than in motor vehicles).

(Zip)

We further propose-

To do all “Extra Work™ which may be required to complete the work contemplated, at unit prices or lump sums to be agreed upon in writing prior to
starting such work. or if such prices or sums cannot be agreed upon to perform such work on a force account basis, as provided in the Specifications

To execute formal contract within fifteen days or forfeit the proposal guaranty furnished herewith.

To beg.n work by the date specitied and to complete the same within the contract period, or to pay the hquidated damages stipulat..d velow
accruing for each calendar or working day elapsing after the expiration of the contract period, before completion of the work.

Group or = Amount of « i+ '_va—p_pTax or gi)ecnhed blarung Date Specified Comp|et|on Date Tqumdated Damages
Division Number Proposal Guaranty or Number of Workmg Days or Number of Working I‘Dnays Pe: Day
$bL+000.00 85 WORKING DAYS 0CT. 15+ 1982 " %140.00
|
|
S TSI s _. :. o .’.l-_‘- —l .’r;;:;‘. : 3, k- .4. - = <4 —L K‘.:“ = = o S et Ll i e 1?1*.———__~?:__’: it

To furmsh a contract bond in an dmount ngr less, than 100 pefcenl p! comract award as secur‘ly for the constructlon and complehon of the work awarded the
bidaer in accordance with the plans, specmcatxons and contract. ar ™

Enclosed herewith find ¢ertitied check, cashier's check, or bank draft on a solvent bank or a bid bond in the penal sum as shown in the contract document as a
proposal guaranty, which it is understood will be retained in the event the formal contract or bond is not executed, if award is made to the undersigned

By virtue of statutory authority preference will be given to products and provisions grown and coal produced within the State of iowa where applicable.

Signatures are to be by authorized agent; if joint venture, each should sign.

MAY Lls
0N AN

Date of | »tting

19482

93

Signed

ot To Re U

&Y
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Form 650028 8-70 H-10279

MP-4827--b9- DY

-h%h b SCHEDULE OF PRICES DISTRICT 4
L1 _|_L_] gonraacroms CONCRETE PAVEMENT REPAIR C )
|ar-12-13 | |15 25|
item Item and Unit on which bid is based. Bidder shall show unit 3 Unit Price Amount
No. price and extension for each item and total for each group. Quantity Dollars Cents Dollars Conts
PATCHESs FLLL DEPTHs BY COUNT et M
L
EAC ONLY
PATCHES s FLLL DEPTHs PeCe(e '
2 I TYRPE 1 L0L.309
PER Sds YDo. S@e« YDS. =
PATCHESs ASPHALT CEMENT CONCRETES
3 | SURFACE 7000
PER Sds FTe SQe FTe.
CLASS 1 CRACKS+ ROUTING 8 SEAL IN(
4 164500
PER | INs FTe LINe FTe.
CLASS @ CRACKS+ CLEANING &
S | SEALING 34.440
PER LINe FTe LINe FTo»
TRAFFIC CONTROL
b LUMP SUNM
TOTAL

SPECTIAL PROVISIONS AND SUPPLEMENTAL SPECIFICATIONS

521 STANDARD SPECIFICATIONS FOR HIGHWAY AND BRIDGE | CONSTRUCTION»
DEPARTMENT OF TRANSPORTATION - SERIES 9F 1977
4399 FEBRUARY 1k~ 1982 GENERAL SUPPLEMENTAL SPECIFICATION
¥85Y OCTCYER 2+ 1979 TRAFFIC CONTROLS FOR|STREET AND FIGHUAY
CONSTRUCTION AND MAINTENANCE QPERATIONS
(PART b '
4815 OCTOBER Ll 1977 EGUAL|EMPLOYMENT OPPORTUNIT) e
e RESOONSIGJLITIES ON ?W-FLDERALAJLDERQ.LEU& e
#81k FEBRUARY 1b. 19A2 PAVEMENT REPAIR (FULCL-DEPTH PCC|PATCHES)
SP-345 APRIL 13+ 1982 SPECIAL PROVISICNS FOR CRACK AND|JOINT
CLEANING AND SEALING (PORTLAND CEFENT .
CONCRET PAVEMENT)
502 UNIT BIDS MUST BE TYPED OR|SHOUN IN INK OR THE BID WILL BE
REJECTED »
530 CONTRACTOR SHALL BID ON[ALL ITENS OF THIS PRUPOSAL|[OR HIS
RID WILL BE REJECTED. f“,«';'\'
|
: “BE [BID IN COMRINATION WITH ANY OTHER
PROJECT. NO TIES OR RESERVATIONS WILL BE PERMITTED .

TEAFYIC CONTROL BID TTEM APPLIES TO ITH

. : TO TTHYE 3-5] |
SEF ADDITIONAT. ATTACHED REQUIRFMENTS oo




District 4
Conc. PaytiyRepalir

MP-4877--69-D4
SPECIAL PROVISIONS CONTINUED

Asphalt Concrete Surface Patches. 1In areas where spalled concrete
or old patching material is removed for a depth greater than one
inch but less than the total thickness of the old pavement, the

-depressions shall be given a tack coat and filled with hot asphalt

concrete. This mixture shall be deposited in layers which, after
compaction, will not exceed 3 inches in thickness. Each layer shall
be thoroughly compacted, while hot, by tamping with a mechanical
tamper, until it has attained a density satisfactory to the engineer.
Succeeding layers may be placed as soon as the preceding layer has
been properly compacted. The final surface shall be rolled with a
self-propelled, smooth, steel-tired roller or a self-propelled vib-
ratory roller. The final compacted surface shall be level with, or
not in excess of approximately % inch above, the surrounding surface.
The patch shall not be opened to traffic until the mixture has cooled
sufficiently to provide stability. If an asphalt concrete patch
becomes seriously distorted because it has been opened to traffic
before it was completely cooled or settled below surrounding surface
within 5 days from time of placement, the contractor shall smooth the

surface by blading, scraping or by adding additional material and
compacting.

Primer or Tack-Coat Bitumen shall be MC-70, RC-70, SS-1, SS-1H,
CSS-1, and CSS-1H meeting requirements or Section 4138 or 4140.
Mixing of CSS and SS grades will not be permitted. Tack coats shall
be applied when the surface on which the coat is to be applied is
clean and free of moisture. They may be applied at such base temp-
erature that satisfactory application can be obtained, except they

shall not be applied when the temperature on the base being covered
is less than 25 degrees F.

No pavement shall be disturbed for surface patching unless the patch
can be completed before the end of the working day. No patch shall
be less than 2 square feet in area.

The top 2" of the area removed shall be cut reasonably vertical by a
pneumatic hammer having a maximum weight of 60 lbs. to prevent damage
to surrounding pavement. All areas excavated shall be a minimum of

3 inches in thickness and shall be removed to a normal depth of 4
inches, or to the existing wire mesh or dowel bars, or as directed
by the engineer.

The asphalt cement concrete shall conform to specifications for %"
Type A mixture or an equivalent mix approved by the engineer, with
the plant location being within 30 haul miles of the job site. The
asphalt ccment content may be increased as much as .5 percent, as
directed by the engineer.

The work area shall not extend more than 2 feet into the second lane
at any time, if the section to be removed extends beyond a single
lane width.
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10.

Nistrict 4 -
it Cone: Pavt. Repair

MP-4877--69-D4

SPECIAL PROVISIONS CONTINUED Q
All traffic control devices such as, sequencing arrows, signs, skidgts”
barricades, traffic cones and warning lights shall be furnished by

the contractor. All traffic control devices are to be furnished,
erected, maintained and removed by the contractor. Additional

arrow boards on skids shall be placed within the lane closure

extending beyond 1 mile at the direction of the Engineer.

Method of 1 The engineer will measure the quantities
of old patches and old pavement removed and its replacement with
Asphalt Cement Concrete will be computed in square feet.

Method of Measurement.

Basis of payment. For the number of square feet of patches placed
the contractor will be paid the contract price per square foot.
This price shall be full compensation for removal and disposal of
the old pavement and for all materials and other items involved

in construction of such patches.

sy

‘Traffic control will be paid for in a lump sum.
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District 4 2
Concrete Pavement Repair

MP-4877--69-D4

®

D

TABULATION OF P.C. CONCRETE PATCHES

O
~
LOCATION PROPOSED| DOWEL |FULL DEPTIS|SUBDRAIN Removal of | Granular
STATION 1o STATION  |FANElrype| PATCH | Assembuies | patcres | pipe  |OUTETS | Anchor Lugs: | Fil REMARKS
¥ i L-R-B THICKNESS | No. (non-bid)| sq. yds. lin_ft. | No No. sq. yds.
i 1194+80 B | { : 122 N
2 1197 Bl f 12.2
3 1228+60 B 22.0
5 1251+54 B 29.3 j
3 1283+45 B 9.8 l
5 1295+75 R 4.9 i
i 1316+60 B 9.8 n i
8 1333+30 B | | 9.8 |
9 1334450 L bt 4.9 '
0 1338+90 B % 18.3
1 18425 B { 12,2
12 26+75 B 12.2
& 27+80 B 22.0
4 31490 - B 9.8 i
i L6454 B 9.8 i
6 51440 B0 7 9.8 i
ol 65+85 B ] 14.7 J
i3 67+30 L 4.9 F
19 69+50 R 4.9 }
20 72+45 B 26.9 !
21 83470 B 17.1 :
22 84+70 B Ty, 4 !
bl 90 TR 9.8 ‘
24 95 B \ 17.1
25 104+20 B 9.8
26 111490 I 4.9 k
27 117+55 I 5.3
°3 126+30 B 9.8
29 128 B Fi Ji]
50 148+45 L 5.8
21 150 R 9.8
337 178+80 WERYN 9.8
3B 191455 Bl X 4.9
L34 207+20 B 1‘ 22.0

f=de -T2




District 4

© Concrete Pavement Repair
MP-4877--69-D4

' TABULATION OF P.C. CONCRETE PATCHES

SIS IS TEIEES) = e

LOCATION PROPOSED| DOWEL  |FULL DEPTIi|{SUBDRAIN Removal of | Gaenuled
1 STATION 10 sTATION I FANE|TYpg| PATCH | ASSEMBLIES | PATCHES |  PIPE OUTLETS | A chor Lugs: |  Fil REMARKS
o, lo L-R-D THICKNESS | No. (non-bid)| _sq. yds. lin, ft fLI09 he. sq. yds.
35 212425 B | Y 22.0
26 228+70 B I 3.8
37 237+25 B 9.8
28 240+25 R W 4.9
39 241427 L 4.9 .
-0 241+80 R 4.9 ;
a1 242495 R ; B 7 :
42 297+15 B \ 9.8 !
43 261+80 L \l 5.7 g
24 266+60 R 2.9 ,‘
85, 269+20 L | 5.7 :
46 270 ' B / 9.8 :
48 312425 B_| [ 12.2 i
49 337+60 R 14.7 i
50 346+40 B A\l 9.8 4 “
51 377430 B )— 256 "
(e
.
==F s

s




} ‘-%trict.d- N Concrete Pavement Repai wp—4877-—69~D4

TABULATION OF EXISTING PAVEMENT

L d

No.

LOCATION

EXISTING
PAVEMENT
TYPE

COARSE
AGGREGATE
TYPE

PAVEMENT
THICKNESS

inches

REINFORCE -
MENT

DETAIL |
TYPICAL

R

From \et. Towa, /48 E.

pc c.

Grove [/

/0 n_ 8 : /0/;

(0 nq /'71004/?0 / T

"fZL F\"on‘l"ane. //C.

%- "% 1/éM: c”

'CrﬁMpavcmen'l‘

edase Meiw

side of cenles

66

toint. Trapsperses

Yo bars begeatd

natudina/ bars

B 4 centers.

e e .

Expansion 1015255 =

" e fed dawel

assemblies )iV
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7 ORM 650016
6-78 H 15478

Y il

LOCATION‘ ON IOLA 92 FROM JCTo TOWA 148 (CASS COUNTY) EA

TABULAiION OF CONSTRUCTION AND MATERIAL BIDS
IOWA DEPARTMENT OF TRANSPORTATION

e.

N

’7_ MILES FONTANELLE (ADAIR COUNTY) Giti BREER 1D 587
, 87 |
COUNTY DISTRICT § I KENNY?S SERVICE
TYPE OF WORK CONCRETE PAVEMENT REPAIR|
PROJECT NO MP-U4877-~L9-DY ‘ | MARENGCs IOUA
DATE OF LETTING MAY 1l. 1982 ‘
NO 1TEM el QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UN!T PRICE AMOUNT
i 1 T T ;
1|PATCHES. FULL DEPTH+ BY counr! 5 8L ONLY 9800 8,425 00
¢|PATCHESs FULL DEPTHs P.CeCo | | | ‘ !
TYPE 1 i £04300 (S@. YDS 6500 39.084 | 50
3| PATCHE S, ASPHALT CEMENT CONCRETEs | ! |
SURFACE ! | 7000 ool o anc Sk+350 00
4| CLASS 1 CRACKS< ROLTING 2 SEALING TS50 LIN. FT 119 18,150 0O
S|CLASS 2 CRACKS. CLEANING & T ‘ !
SEALING | {1AE 34440 LIN- FT 80 27.552 |00
L|TRAFFTC CONTROL . |lrume sun | 2+350 /00
|
L TOTAL‘ s [ s BASY 5k e - e slsmﬂulsn
O |
o
N0 TIES OR RESEEVATIONS[




SP 395
IOWA DEPARTMENT OF TRANSPORTATION
Ames, Iowa

4 Of "q,'

oEPART,
J
4,

*oun“’.

.
owk

SPECIAL PROVISIONS
FOR
CRACK AND JOINT CLEANING AND SEALING
(PORTLAND CEMENT CONCRETE PAVEMENT)

April 13, 1982

395.01 DESCRIPTION. This work shall consist of routing or sawing and cleaning of random cracks and existing
transverse and longitudinal ioints in portland cement concrete pavement and sealing the prepared cracks and joints
with an approved sealing material.

395.02 MATERIALS. Joint sealer and hacker rope shall meet requirements of 4136.07A (see General Suoplemental

Specifications). The diameter of the backer rope shall be a minimum of one nominal size larger than the prepared
reservoir for the crack or ioint to be sealed.

395.03 EOQUIPMENT. Routing equipment, where required, shall he mechanical and power driven, capable of cuttina
the cracks to the required dimensions without excessive spalling nf the adiacent surface.

Sawing equipment, where required, shall be power driven (wet or dry) canahle of sawina the sealant reservoir to
the dimensions shown on the plans.

Water cleaning equipment shall be capahle of delivering water with a pressure of 2,000 psi from a nozzle to the
crack or joint being cleaned, to remove existing ioint sealer, dehris, and Toose material from the crack or joint.

Sand blast equipment shall be capahle of removinag the existing sealant, saw slurry, silt or other foreian
material form the vertical face of the crack or ioint to the specified depth, leaving a clean, newly exoosed concrete
surface.

Air compressors shall be of sufficient size to hlow sand and other foreian material from the prepared crack or
joint prior to placing the sealant material.

Equipment used for heating and placing hot-pour sealant material shall he an oil-jacketed, double boiler tvpe,
heating kettle or other thermostatically controlled equipment of a type apnroved hy the engineer, capable of heating
the material to.400°F. and pumping the material into the prepared crack or joint.

Auxiliary eauipment, such as brooms, scrapers, etc., shall he provided as necessarv to perform the work.

395.04 CONSTRUCTION.

A. Class I Cracks. Random cracks havina an average openinag of less than 1/2 inch shall be routed to provide a

sealer reservoir as shown on the plans. Sides of the sealer reservoir shall be near vertical. Prior to placing

sealer, light sand blastina will he required to remove latent material, dust, etc.

B. Class II Cracks. Random cracks having an average openina of 1/2 inch or greater will not require routing,

but they shall he thoroughly cleaned with high-pressure water or compressed air. Following the initial

cleaning, each crack shall bhe sand blasted to a minimum depth of one inch, leavina a clean, newly exposed

concrete surface on the vertical faces.

C. Class III Joints. Existing joints havina an average openina of less than 1/2 inch shall he sawed (wet or

drv) to provide a sealer reservoir as shown on the plans. Existing joint sealer mav need to be removed by high-

pressure water or other methods approved hy the engineer prior to sawing. Prior to placina sealer, light sand

hlasting will be required to remove latent material, dust, etc.

D. Class IV Joints. Existing joints having an average opening of 1/? inch or qreater will not require sawing,

but. the existing joint sealer shall be removed from the ioint by hiah-pressure water or other methods approved

by the engineer. Following removal of the existing sealer, each jnint shall he sand hlasted to a minimum deoth

of one inch, leaving a clean, newlv exposed, concrete surface on the vertical faces.

Cracks and joints shall he dry and blown clean with compressed air orior to placina the backer rope and joint
sealer. Cracks and ioints shall he filled to the level shown on the plans.

Sealer material shall be heated, handled, and applied according to the manufacturer's recommendations.

395.05 TRAFFIC CONTROL. A1l siagns and traffic control devices, such as flaaaers, barricades, traffic cones,
warnina lights, and pilot car sians (when required) shall be furnished bv the contractor. A1l traffic control devices
are to be erected, maintained, and removed hy the contractor.

The work shall be conducted on onlv one-half the pavement width at a time.

The work schedule shall he adjusted so that all barricades and equipment are removed from the ronadhed from 30
minutes before sunset to 30 minutes after sunrise. No work will he permitted on Sundays or holidays described in
1108.03.

Articles 1107.08 and 1107.09 shall apply.

395.06 METHOD OF MEASUREMENT. The enaineer will compute from measurements the lenaths of cracks and joints
satisfactorily cleaned and sealed in each of the following cateaories:

Class I Cracks;
Class Il Cracks;
Class III Joints;
flass IV Joints.
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395.07 BASIS OF PAYMENT.
A. Class I Cracks, Routing and Sealing. For the number of linear feet of Class I Cracks, Routing and Sealing,

the contractor will be paid for the contract price per linear foot. This payment shall be full compensation for
all labor, equipment, materials and incidentals required for crack routing, cleaning, sand blasting, and

furnishing and placing backer rope and sealer.
B. Class II Cracks, Cleaning and Sealing. For the number of linear feet of Class II Cracks, Cleanina and

Sealing, the contractor will be paid the contract price per 1linear foot. This payment shall be full
compensation for all lahor, equipment, materials, and incidentals required for cleaning, sand blasting, and
furnishing and placing backer rope and sealer.

C. Class III Joints, Sawing and Sealing. For the number of linear feet of Class III Joints, Sawing and
Sealing, the contractor will be paid the contract price per 1linear foot. This payment shall be full
compensation for all labor, equipment, materials, and incidentals required for cleaning, sawing, sand blasting,
and furnishing and placing backer rope and sealer.

D. Class IV Joints, Cleaning and Sealing. For the number of linear feet of Class IV Joints, Cleaning and
Sealing, the contractor will be paid the contract price per foot. This payment shall be full compensation for
all labor, equipment, materials, and incidentals required for cleaning, sand blasting, and furnishing and
placing backer rope and sealer.

E. Traffic Control. For traffic control, the contractor will be paid the lump-sum contract price. This
payment shall be full compensation for furnishing all signs, harricades, flaggers, and other traffic-control

devices required for this work.
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= 3 Dustrict "4
CLALS CRAF,:K Concrete Pavement Repair °
(RANDOM CRACK LESS THAN 5 IN WIDTH) MP-4877--69-D4

”~ L 4
S MIN. o AMIN
I 'Max. ~ 1 IMax,

; . i i
O 7 3

¥
{ e s

BACKER ROPE

SEALE

ALTERNATE 1 ALTERNATE 2

CLASS |1 CRACK

(RANDOM CRACK 1 OR WIDER)

p
_ MmN,
yariable -
%' f IMax,
feal -y
77,
\SEALER
BACKER ROPE

{ [ MINIMUM DIAMETER SHALL BE
ONE NOMINAL SIZE LARGER THAN
THE EXISTING CRACK.
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Specification 896
Replaces part of 886

IOWA DEPARTMENT OF TRANSPORTATION
Ames, Iowa

SUPPLEMENTAL SPECIFICATIONS
for

PAVEMENT REPAIR
(Full-Depth PCC Patches)

February 16, 1982

THE STANDARD SPECIFICATIONS, SERIES OF 1977, SHALL APPLY. THIS IS A SUPPLEMENTAL SPECIFICATION MODIFYING
REQUIREMENTS FOR FULL-DEPTH PCC PATCHES IN SECTION 2212, AND THESE REQUIREMENTS SHALL PREVAIL OVER THOSE IN THE
STANDARD SPECIFICATIONS.

896.01 DESCRIPTION. This specification applies to full-depth PCC patches for contracts to which this
specification is applied, whether the type of patching material is designated in the contract documents or is the
contractor's option.

This work shall consist of the following: Removing the pavement in the area designated by the engineer to be
patched; restoring the subbase or subgrade and, if shown on the plans or required by the engineer, removal of a
portion of the subbase or subgrade and furnishing and placing engineering fabric and granular fill material;
furnishing dowels or restoring reinforcement, if required; furnishing and placing PCC patching material, and covering
with ACC, if required; constructing transverse subdrains through the shoulder and restoring the shoulder area; and
controlling traffic during the construction and curing period, as shown on the plans. This work is intended to
provide a new, permanent traffic surface in the patch area.

The plans will include a tabulation of patches showing location and approximate area. The patch thickness and
the type of patch material may be included. The plans will identify the existing pavement type, type of coarse
aggregate, thickness, and reinforcement. A detail, typical of each type of patch, will be shown.

The contractor has the option of constructing patches on multi-lane highways according to a long-patch-area
option in the areas he designates. This option allows for lane diversions for longer distances and for an extended
time, and optional use of calcium chloride for patches within this area, whether the patches are large or small, all
subject to special requirements on the plans and details in this specification. This option may be withheld or
further restricted by special provisions on the proposal. When the contractor exercises this option, all patching in
the area shall be done according to this option.

The plans may also designate a long-patch option for two-lane highways. When so designated, the plans will also
designate the traffic-control plan for these areas.

When the plans indicate the work is to include reconstruction of gore areas, this work may be done as a separate
operation. The contractor may elect to use the mixture described in 896.02, with or without calcium chloride, if the
concrete is cured as specified for the mixture used.

896.02 MATERIALS.

A. Portland Cement Concrete. It is the intention to obtain concrete with a high strength for early opening to
traffic. The concrete shall meet requirements of 2301.04E, Mix No. M-4 or CIV-M, with the following
modifications:

1. Slump, measured in accordance with AASHTO T 119, prior to addition of calcium chloride solution if to be
added, shall be as specified in 2403.03E; that is, between 1 and 3 inches as a target range, allowing a
maximum of 4 inches as a tolerance, unless specifically modified by the engineer.

2. Air Entraimment. The entrained air content of the concrete will be determined according to AASHTO T 152
prior to addition of calcium chloride. The air entrainment shall be 5.0 percent with a tolerance of
plus or minus 2.0 percent. When calcium chloride is not added, the air entrainment shall be 6.5 percent
with a tolerance of plus or minus 1.5 percent.

3. Temperature. The temperature of the concrete, prior to the addition of calcium chloride if to be added,
shall be within 10 degrees F of the temperature set by the engineer. In no case shall the concrete
temperature be less than 70 degrees or more than 100 degrees F. Heating of water or aggregate or both
may be necessary to meet this requirement, and this heating will be considered incidental.

4. Cement shall meet requirements of Section 4101 for Type I cement.

5. Calcium Chloride shall be furnished and added to the mix, at the job site, as follows:

SOLUTIONS EQUIVALENT TO 38% CALCIUM CHLORIDE LIQUOR
Pounds Solid Solution

Type of Solid Calcium Chloride per gallon produced,
of water gallons
Type 1 - Reqular Flake (77% material) 8 1.4
Type 2 - Conc. flake or pellets

(94% material) 5 2/3 1.2

The solutions shown above are equivalent to 38% calcium chloride liquor; the contractor may elect to
furnish a commercial 38% solution.
If the solution is prepared by the contractor, the above proportions shall be used, and the solution
shall be added at the rate of 2.5 gallons per cubic yard of concrete.
Cautions. The mixture should be agitated until the calcium chloride is completely in solution, and
agitation shall be continued, as necessary, to maintain uniformity. The calcium chloride will

crystallize out of this solution at 50 degrees F., so the solution must be maintained at a higher
temperature at all times.
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Except when using equipment conforming to 2001.21D, the calcium chloride solution shall be present in
the mix for at least 2 minutes of mixing.
Continuous mixing equipment using volumetric proportioning may be used in accord with 2001.21; except for the
limitation described in 2001.20E, use will be the contractor's option.
Calcium chloride will not be required for individual patches over 30 feet in length or when smaller patches are
constructed accord1ng to the long-patch-area option.
If the contractor's placement operation does not result in a surface in reasonably close conformity with .
smoothness requirements, the engineer may require the remaining patches to be placed with no calcium chloride
and with a 30-hour cure, with no additional compensation.
6. Aggregate Durability. Unless otherwise specified, coarse aggregate shall have a class 2 durability, as
defined in Section 4115.
7. Ready-Mixed Concrete shall be from a plant from which the concrete can be delivered and placed within 60
minutes of the time the cement is placed in contact with the aggregate, or the time may be extended to
90 minutes when a retarding adminxture, used in accordance with IM 403 at the contractor's expense, is
added at the plant; the work shall be appropriately scheduled.
B. Granular Fill shall meet requirements for one of the following aggregates; porous backfill (Section 4131);
coarse aggregate for concrete (gradation 3, 4, or 5); or 1/2-inch cover aggregate, either crushed stone or
gravel.
C. Joint-Sealing Material. The joint sealer shall be of the hot-pour type, composed of petropolymers and
supplied in solid form, and it shall meet requirements of ASTM D 3405 with the following modifications:
Penetration @ 77F (25C)....ccvvennnn T T AT Vs e e 1AG=150
Bond @ -20F (-29C), standard spec1men 3 cycTes "100% eXEBNSTION. e cssssnosvecesss PASSOS
Bond @ -20F (-29C "modified specimen (Note 105 i cycle, 300% extension........... passes
ResTltence @ 778 (25C) MINAMUMS ccvcseonssnesessinesenenus B O T T g . 4
Note: Specimen dimensions modified to 1/4 inch by 2 inches by 2 inches.
Cold-applied sealers meeting the above physical requirements may also be approved by the engineer.
Backer rope used in conjunction with this sealer shall be made of cellulose, cotton, or plastic
foam. When used with hot-poured sealers, the rope must withstand, without damage, the high

temperatures inherent to these sealers. The rope shall be of a size that compression is required

for installation in the joint so that it maintains its position during the filling process.

D. Subdrain Pipe for subdrain outlets shall be slotted pipe meeting requirements of 4142,01B and of the
diameter and length shown on the plans.

E. Asphalt Cement Concrete to be used for covering patches shall meet requirements of Section 2203, 2303, or
2304. Any of these mixtures with the basic or job-mix asphalt content will be acceptable.

Paragraph 2212.01C shall apply to tack-coat bitumen.

F. Engineering Fabric shall meet requirements of 4191.098.

896.03 PATCH THICKNESS. The patch shall be constructed as shown on the plans. The thickness may be shown on

the plans; if not shown, the thickness shall be according to the following table:

PCC pavement: Pavement thickness, but not less than 10 inches for continuously reinforced pavement and not less
than 9 inches for other pavements; not more than 12 inches will be required.

PCC pavement resurfaced or to be resurfaced with ACC: Pavement thickness, but not Tess than 9 inches; not more
than 12 inches will be required. When ACC resurfacing of 2 inches or more is not part of the contract, the
patch shall be covered with 2 inches of ACC, and this covering will be considered part of the patch thickness.
(If full-depth removal extends below 12 1nches and granular fill is not required, additional patching material
may be placed (up to 3 inches) or granular surfacing material, section 4120, may be placed and compacted to the
proper elevation; the contractor will be paid for the cost of the additional mater1a1).

896.04 REMOVAL.

A. Jointed Pavement. This method applies to PCC patches for jointed PCC pavement, including resurfaced PCC
pavement and PCC pavement that is to be resurfaced as part of this contract.

Except where an existing joint forms an edge of the patch, the edges of the patch shall be sawn with a diamond
(or carborundum) blade to a nominal depth of 1 1/2 inches. The diamond saw cut may be the initial operation, or
it may be delayed until most of the existing pavement material has been removed.

Pavement in removal areas may be broken by use of a drop hammer, hydrohammer, or other heavy equipment, but the
pavement to be removed shall first be severed from that which is to remain, by a full-depth cut at Teast 1 inch
inside the 1 1/2-inch saw cut or saw cut line specified above. When the pavement exceeds 10 inches in
thickness, a 10-inch saw cut will be considered full depth. This work shall be done in such a manner as not to
damage concrete that is to remain. Heavy equipment shall not be used adjacent to new concrete until the
specified curing is completed.

— A reasonable effort shall be made to preserve tie bars at Tongitudinal joints, unless the tie bars are to be

replaced in connection with a patch in the adjacent lane. Other reinforcement may be removed.

edges. The finished edge is to be sawn to 1 1/2 inches as specified above. The shoulder at the bottom of the 1
1/2-inch saw cut shall be removed, and the edge helow the saw cut shall be reasonably vertical, tapered to the
interior of the patch area, and shall have a rough surface to promote interlock. Undercutting shall be
avo:ded. The saw cut shall be reconstructed, if necessary, so the edge at the pavement surface is not frayed or
spalled.

Unless specifically noted on the plans, all patches will be full-lane width and the length of each patch,
measured parallel to the centerline, will not be less than 4 feet.

* A 30-pound air chisel may be used if its use does not result in significant undercutting of the pavement.

B. Continuously Reinforced Pavement. Removal shall be by one of the following methods, according to the type
of patch designated on the plans.

i - Reinforcement Not to be Restored. When restoration of longitudinal reinforcement is not designated
on the plans, pavement shall be removed according to Paragraph A, above.
25 Reinforcement to be Restored. This method shall apply to Type 3 patches; for these, restoration of

longitudinal reinforcement is required.

The edges will normally be skewed 1 to 4 across the pavement, so that traffic will first contact
the patch area with the wheels nearest the centerline. Exceptions will be made when the edge abuts
a sound construction joint.

The ed?es of the patch, except joints, shall be sawn with a diamond (or carborundum) blade to a
nominal depth of 1 1/2 inches, avoiding cutting longitudinal reinforcement.

The pavement shall be severed full-depth inside the 1 1/2-inch sawcut, and this severance will be
Tocated so as to leave a minimum of 20 inches of longitudinal steel protruding into the patch area.
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Pavement within the severance area may be broken by use of a heavy drop hammer, hydrohammer, or
other heavy equipment. This work shall be done in such a manner as not to damage concrete that is
to remain. Heavy equipment shall not be used adjacent to new concrete until the specified curing
is completed,
Pavement between the 1 1/2-inch sawcut and the severance shall be removed with jackhammers or other
hand equipment; however, the edge of the patch at the 1 1/2-inch sawcut shall be completed using
equipment no heavier than a 15-pound air chisel*., The shoulder at the bottom of the 1 1/2-inch saw.
cut shall be removed, and the edge below the saw cut shall be reasonably vertical, tapered to the
interior of the patch, and shall have a rough surface to promote interlock. Undercutting shall be
avoided. The sawcut shall be reconstructed, if necessary, so the edge at the pavement surface is
not frayed or spalled. Pavement shall be broken and removed in such a manner that protruding
longitudinal steel is not unduly disturbed. Reasonable care shall be taken to preserve the 20-inch
length of longitudinal steel; it shall not be bent more than the minimum necessary for concrete
removal.
Should a significant number of longitudinal bars or wires be rusted beyond salvage, the engineer
may extend the patch limits.
A reasonable effort shall be made to preserve tie bars at longitudinal joints, unless the tie bars
are to be replaced in connection with a patch in the adjacent lane.
Unless otherwise specified on the proposal, each patch will be full-Tane width, and the length,
measured parallel to the centerline, will not be less than 7 feet.
* A 30-pound air chisel may be used if its use does not result in significant undercutting of the
pavement.

When repairing PCC pavement, even though the pavement may have been resurfaced with ACC, material shall be
removed for the full pavement depth, unless otherwise designated. Excavation will not be required except as
necessary for the patch thickness and, if required, the granular fill.

The plans will include an estimate of the number of anchor lugs to be removed. When an anchor lug is
encountered within an area to be patched, the anchor lug shall be broken down to approximately 6 inches below the
bottom of the pavement, all exposed anchor-lug reinforcing shall be removed, and the concrete shall be rep]aced with
granular fill, compacted as required in 896.05, to the level of the bottom of the patch.

A1l material removed and not designated for salvage shall be disposed of in accordance with 1104.08.

896.05 RESTORING SUBBASE OR SUBGRADE. When granular fill is specifically designated on the plans or when
required by the engineer, the exposed subbase or subgrade shall be removed and replaced as follows:

Remove 4 inches below the bottom of the new patch, and replace with granular fil1l material placed over an

engineering fabric, as approved by the engineer. When unstable material or excessive moisture is encountered in

the subgrade, the engineer may order an additional thickness of granular fill, and his order may include
additional depth for the transverse subdrains.

When a stabilized subbase is damaged during removal operations and granular fill is not required, the subbase
shall be restored, or it shall be leveled with a taper for drainage and filled full depth with patching material, at
the contractor's expense. For other patches, when granular fill is not required, overdepth removal up to 4 inches
below the bottom of the patch shall be replaced with the patching mixture; if greater than 4 inches, granular fill
material and engineering fabric shall be placed, including the transverse subdrain, at the contractor's expense.

The exposed subgrade or subbase shall be compacted by a minimum of two complete coverages with a vibratory
compactor.

Granular fill shall be placed with a field optimum moisture content established by the engineer at the beginning
of the work. Granular fill shall be placed in 1ifts not exceeding a nominal compacted thickness of 4 inches;
compaction shall be by a minimum of two complete coverages with a vibratory compactor and such additional coverages
as are necessary to assure a maximum density. The compaction procedure for granular fill normally will be
established by the engineer using the initial granular fill area as a trial section.

896.06 RESTORING REINFORCEMENT. Tie bars that can not be salvaged for patches shorter than 30 feet need not be
replaced. If the patch is 30 feet or more in length, measured along the line of tie bars, the tie bars shall be
restored or replaced, as necessary, so there are at least two tie bars per 10 feet. For patching on both sides of a
line of tie bars, a bent bar may be placed in a keyway and later straightened.

A. When Dowels Are Required by the plans, all patches 30 feet or more in length shall have at least one "CD"
joint, skewed 1:6, located near the center of the patch. Patches 45 feet or more in length shall have two or
more "CD" joints, skewed 1:6, spaced at 15 to 20 feet between joints and from the joints to the beginning or end
of the patch. The patch length normally will be determined at the centerline for two-lane pavement. When the
area to be patched is in more than one traffic lane, the joints shall be extended through the remaining patch
areas when the adjacent patches are placed.
Dowels shall be furnished in approved assemblies suitable for skewed joints as shown on the plans. Dowels shall
have an epoxy coating applied by the electrostatic fluidized-bed method in conformance with the requirements of
AASHTO M 254, Type B. The coating material shall be a powdered epoxy approved by the engineer. The dowel bars
may be cut from a coated bar before being fabricated into an assembly. The sawed ends need not be coated. The
assemblies shall be dipped in MC-70, RC-70, RC-250, HFMS-2, HFMS-2h, or HFMS-2s prior to delivery to the
grade. Alternate bituminous- or paraffin-base bond brakers may beapprovedhy the Office of Materials.
Application methods of alternate materials are also subject to approval.
The dowel assemblies shall be placed and secured in proper position before the concrete is placed.
Patches more than 20 and less than 30 feet in length shall be jointed as required in Paragraph B, below.
B. When Dowels Are Not Required by the plans, all patches 20 feet or more in length shall have at least one "C"
joint, skewed 1:6, located near the center of the patch. Patches 30 feet or more in length shall have two or
more "C" joints, skewed 1:6, spaced at 10 to 15 feet between joints and from the joints to the beginning or end
of the patch. The patch length normally will be determined at the centerline for two-lane pavement. When the
area ‘to be patched is in more than one traffic lane, the joints shall be extended through the remaining patch
areas when the adjacent patches are placed.

C. When Restoration of Longitudinal Reinforcement is Required, restoration shall be as follows:

After the granular fill, if required, is in place, new reinforcement shall be set. Protruding longitudinal

reinforcement ends shall be made as true as practical and shall be cleaned of loose concrete and concrete which

would interfere with close placement of new reinforcement.

Longitudinal reinforcement shall be restored using bars or mesh of the same size and spacing as in the original

pavement, and of the quality specified for continucusly reinforced pavement. The plans will describe the

reinforcement in the pavement. At the contractor's option, wire mats may be replaced with bars tied to each
longitudinal wire, and the bars shall be of a size at least equal to the wire size.
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New longitudinal reinforcement shall be set to connect the longitudinal reinforcement across the repair area,
lapping the protruding reinforcement approximately 18 inches. The new reinforcement shall be set next to the

protruding reinforcement at the same elevation and wire-tied at least twice. Reinforcement 40 feet and shorter

shall be furnished in one piece. Longer reinforcement may be furnished in more than one piece with bars lapped
at least 25 diameters, and mesh at least 24 inches. New longitudinal reinforcement not supported by protruding

;ei:f?r:emeng shall be supported by chairs at 4-foot intervals or by transverse steel supported by chairs at 4-
oot intervals.

896.07 FORMS. Forms shall be used on all exposed edges and also along the centerline for patches that extend

into an adjacent lane. Wood forms may be used in lieu of steel by using 2-inch lumber the full depth of concrete on
the outside edge. Where old pavement has a curb, the forms shall extend from bottom of patch to top of curb. Forms
along the centerline may be 1" x 10" for patches up to seven feet and 2" x 10" for patches longer than seven feet,
m?asured along the centerline. A1l wood forms shall be staked sufficiently to hold the forms in place and in proper
alignment.

896.08 TRANSVERSE SUBDRAINS. When granular fill material is required by the plans or the engineer, transverse
subdrains shall be constructed using granular fill through the shoulder to outlet the Tow point of each patch.
Patches shall have one drain for each 50 feet or fraction thereof of patch length. The trench width and depth and
shoulder restoration shall be as shown on the plans.

The plans may require subdrain pipe to be placed for the subdrain outlet.

The transverse subdrain shall be constructed at or prior to the time the patch is constructed.

896.09 PORTLAND CEMENT CONCRETE, FULL-DEPTH PATCHES. Placing, consolidation, finishing, and curing of the
concrete shall be as provided in Section 2301, except as follows:

The subbase, subgrade, or granular fill shall be moistened or covered with a single layer of plastic film
meeting requirements of Section 4107.

Except for preplanned joints, placement shall be continuous until the patch is completed, and the work shall be
so scheduled. When a delay of 45 minutes can not be avoided, a D-3 or D-4 joint shall be constructed using a split
header board.

The concrete shall be dumped or conveyed into the patch area so as to avoid segregation of the aagregates and
cement, then spread into place, vibrated with a mechanical vibrator, and smoothed. Excessive vibrating shall be
avoided. Full-lane-width patches over 30 feet in length and to be finished flush with adjacent pavement shall be
finished with a suitable finishing machine that has at least one vibrating screed. A1l patches finished flush with
adjacent pavement shall be straightedged to ensure a smooth-riding surface, and shall be textured by finishing with a
burlap, carpet drag, or rake, the intention being to re-create the texture of the adjacent surface; these patches
shall be checked with a 10-foot straightedge before the concrete has set, and spots that are 1/8-inch high or low, as
shown by the straightedge, shall be corrected. Patches to be surfaced with ACC shall be finished smooth to a
tolerance of 1/4-inch in 10 feet.

A1l edges and ends of patches finished flush with adjacent pavement shall be finished with an edging tool.
Where joint sealing is required by 896.1Q the lane edges and ends shall be constructed to a depth of approximately 1
inch, leaving an opening of at least 1/4 inch to provide a reservoir for joint sealer. The 1/4 inch opening may be
constructed by hand methods or may be sawn. When white-pigmented curing compound is used, the opening shall be
protected with tape or other suitable material.

Immediately after the concrete has been finished and just after the surface water has disappeared, the concrete
shall be cured as follows:

A. Concrete with Calcium Chloride shall be covered immediately with plastic film described in 4106.02, placed
in contact with the concrete surface, and the plastic film shall be covered with insulation board. The
insulation board shall be cellulosic fiber sheathing with a nominal 25/32-inch thickness, similar to that
specified in ASTM C 208-72. The insulation board may be wrapped with plastic film to protect it from rain. The
insulation board shall be tightly placed over the patch area so as to retain all possible heat in the concrete;
however, when the concrete is finished 2 inches below the adjacent surface and tight placement is not entirely
practicable, the insulation board shall be tightly placed at the transverse edges of the patch. The insulation
board shall be weighted *o protect it from the traffic and weather.

These patches shall be cured a minimum of 5 hours or as directed by the engineer.

B. Concrete Without Calcium Chloride shall be cured according to Paragraph A, except when covered immediately

with white-pigmented curing compound, the specified cure may be delayed as much as 2 hours.

These patches shall be cured a minimum of 30 hours or as directed by the engineer.

Patches that are damaged in any manner during the curing period shall be replaced by the contractor at his
expense.

"C" and "CD" joints, described in 896.06 shall be sawn. Timing is critical for this operation. It should be
done as soon-as-possible without excessive-raveling of the saw=cut edges. —— === — ——

896.10 JOINT SEALING. For patches finished flush with the adjacent pavement, "C" and "CD" joints and the edged
reservoir formed by edging or sawing shall be cleaned and filled in accord with 2301.30 when the joints are dry,
using the materials specified in 896.02C. This includes a backer rope.

896.11 COVERING WITH ASPHALT CEMENT CONCRETE. When patches are to be covered with ACC, the patch area and
edges shall be lightly tacked, and the mixture shall be placed in the remaining 2-inch depth and compacted while hot
to provide a dense, smooth-riding surface. A steel-tired finish roller meeting requirements of 2001.058 or F shall
be used: a roller meeting requirements of 2001.05F may be a smaller roller suitable for this type of operation. The
final compacted surface shall be level with, or not more than approximately 1/4 inch above, the surrounding pavement.

The patch shall not be opened to traffic until the mixture has cooled sufficiently to provide stability, except
that barricades shall not be left in place overnight. If the patch becomes seriously distorted for any reason, the
contractor. shall smooth the surface the next working day by blading, scraping, filling, or by other approved means.

Before final acceptance, the patch shall be level with, or not more than 1/8 inch above, the adjacent pavement.

896.12 AREA RESTORATION. When the patch is completed, the forms shall be removed and the trench shall be
backfilled. To safeguard traffic, space between the patch and adjacent travel lane shall be filled with concrete
spalls or other suitable material that will not soften from rains or be displaced by traffic. The excavated space
along the outside pavement edge shall be filled with material similar to that in the remainder of the existing
shoulder, satisfactory to the engineer, and thoroughly compacted before the section is opened to traffic.
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896.13 LIMITATIONS OF OPERATIONS. Unless the road is closed, traffic shall be permitted to use the pavement
dur;:g construction operations, and all operations shall be so conducted as to provide a minimum of inconvenience to
traffic.

The work schedule shall be adjusted so that all the excavating, backfilling, compacting, and finishing of each
patch will be completed in one day. If unforeseen conditions should result in excavated sections being left
overnight, a sufficient number of flaggers shall be assigned to warn and direct traffic, from the time construction
operations have stopped until they have resumed again. No extra payment will be made for the necessary flaggers. G

When pressure-relief joints are required as a part of the contract work, the pressure-relief joints shall be
constructed on both sides of the patch area at least 48 hours before removal operations are started in that area. As
much $s practical, pressure-relief joints will be located at least 100 feet from a patch area, or as designated on
the plans.

The work schedule shall also be adjusted so that all barricades and equipment will be removed from the roadbed
from 30 minutes before sunset to 30 minutes after sunrise; exception will be made for traffic control necessary to
protect patches in long-patch areas during the specified curing time. During working hours, operations shall be
confined to one traffic lane of the highway except for minor encrcachment on the adjacent lane, such as for sawing
and installing forms. Except as permitted for long-patch areas, during nonworking hours, all travel lanes and
shoulder shall be free of debris or obstructions and shall be kept clear for use by traffic.

After commencement of the work, the contractor shall work continuously during working hours, except for
unavoidable delays, to the completion of the project. Except where an accelerated work schedule is required, no work
will be permitted on Sundays and holidays.

Patches may be opened to traffic as soon as conditions permit their safe use, but in no case before the end of
the curing period. During such curing period, the contractor shall maintain signs, barricades, and lights, and he
shall be responsible for all safety measures. y

If a D-3 joint occurs at the end of the working day, the area following the joint shall be filled with a
suitable hot or cold paving mixture (not granular material) so the lane can be opened to traffic, and that material
shall be removed when the remaining area of the patch is being prepared.

Joints and patch edges to be filled in accord with 2301.30 may be cleaned and filled after the patching required
for the project is completed.

When the work is to be done according to the long-patch-area option, calcium chloride is optional and the curing
time may be extended as specified. Overnight lane closures shall be accomplished according to Detail Sheet 521-2.
This traffic control shall be maintained for the lane closure during the curing period and shall be removed promptly
thereafter. For each day, the lane closure shall be so established and the sequence of operations shall be such that
the lane closure is of the minimum length and for the minimum time necessary for an efficient operation. Long-patch
areas shall not extend through points of access at interchanges, intersections, or drives or within 150 feet on the
approaches to these points of access where either a left or right turn is allowed. When lane closures that are in
use are repeated, there shall be a refuge area with a distance of at least 1,000 feet from the end of the lane
closure to the beginning of the taper for the next lane closure; in such cases, the sequencing arrow, the merge signs
(W4-2 with advisory speed plate), and the LEFT (RIGHT) LANE CLOSED AHEAD signs (W20-5) shall be repeated, each with a
spacing of 500 feet, in the approach to the next taper.

Articles 1107.08 and 1107.09 shall also apply.

896.14 METHOD OF MEASUREMENT. The engineer will measure the quantities of the various items involved in full-
depth pavement repair as follows:

A. Full-Depth Patches. The number of individual, full-depth patches placed will be determined by count;

patches in each traffic lane will be individually counted. Also, the areas of Type 1, Type 2, and Type 3 PCC

patches will be computed in square yards from measurements of the areas of pavement removed and replaced, except

that each patch which is less than 18 square feet in area will be counted as 2 square yards. The Tength will be

measured parallel to the centerline. Areas associated with anchor-lug removal will be included.

B. Granular Fill. When granular fill and engineering fabric are placed in patch areas, as specifically

required by the plans or the engineer, the engineer will compute the area of granular fi11 placed, as provided

in Paragraph A, above. The engineer will not include areas where granular fill material was used in transverse

drains or was used at the contractor's option.

The engineer will compute separately areas where granular fill was placed to a depth greater than specified

herein, at his direction.

C. Subdrain Pipe. Where subdrain pipe is required for outlets of transverse drains, the engineer will compute

the length of subdrain pipe used from the length of subdrain pipe shown on the plans and a count of transverse

drains in which the subdrain pipe is used.

D. Removal of Anchor Lugs. The engineer will count the number of anchor lugs removed in each traffic lane.

896.15 BASIS OF PAYMENT. For construction of the various items involved in pavement repair, the contractor
will be paid as follows:

A. Full-Depth Patches. For the number of individual, full-depth patches placed, the contractor will be paid
the contract price for each, and for the number of square yards of full-depth PCC patches placed, in each of the
following categories, the contractor will be paid the contract price per square yard.
1. Full-Depth Patches, by Count.

This payment shall be full compensation for sawing or cutting necessary for each patch area and for traffic

control associated with that patch.
2. Full-Depth Patches, by area, will be identified by the following categories.

a. Full-Depth PCC Patches, Type 1, for patches 30 feet and shorter;

b. Full-Depth PCC Patches, Type 2, for patches longer than 30 feet;

c. Full-Depth PCC Patches, Type 3, continuously reinforced, of any length, when restoration of longitudinal

reinforcement 1is required.

This price shall be full compensation for removal and disposal of the old pavement, restoring the subgrade or
subbase; furnishing and installation of tie bars and dowel assemblies as required, restoring longitudinal
reinforcement for Type 3 patches, furnishing and placing the patching material, including tack coat and ACC when
required, curing, joint sealing, and backfilling the disturbed area.
B. Granular Fill. For the number of square yards of granular fill furnished and placed, the contractor will be
paid the contract price per square yard. This price will be full compensation for furnishing and installing
granular fill material and engineering fabric, the additional excavation necessary for this placement and
disposal of excavated material, construction of transverse drains, and backfilling the disturbed shoulder area.
When the granular fill has been placed to a greater depth than specified herein, at the engineer's direction,
payment per square yard for those areas will be increased by 20 percent for each inch of increased depth. This
increased payment shall be full compensation for additional excavation and granular fill material, associated
compaction, and if so ordered, additional depth for the transverse subdrain.
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C. Subdrain Pipe. For the number of feet of subdrain pipe furnished and placed as subdrain outlets, the

contractor will be paid the contract price per foot.

D. Removal of Anchor Lugs. For the number of anchor lugs removed, the contractor will be paid the contract

price therefor. Such payment shall be full compensation for removal and for furnishing and placing granular

fill material, as specified.

When a PCC patch is required to be finished Tow and covered with ACC but not so identified in the tabulation of
patches, the additional, associated cost will be paid for as extra work.

When reconstruction of gore areas is required, payment will be made according to Section 2301. .

When the Supplemental Specification for Pavement Smoothness applies to this work, full-depth patches greater
than 250-feet in length will be indexed and evaluated as for patches between 250 feet and 50 feet in length, and the
adjusted payment, if appropriate, will be on that basis, according to Paragraph B of the Schedule of Payment in that
specification.
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Specification 897
Replaces part of 886

IOWA DEPARTMENT OF TRANSPORTATION
Ames, Iowa

.
fowa

SUPPLEMENTAL SPECIFICATIONS
for

PAVEMENT REPAIR
(Full-Depth ACC Patches)

February 16, 1982

THE STANDARAD SPECIFICATIONS, SERIES OF 1977, SHALL APPLY. THIS IS A SUPPLEMENTAL SPECIFICATION MODIFYING
REQUIREMENTS FOR FULL-DEPTH ACC PATCHES IN SECTION 2212, AND THESE REQUIREMENTS SHALL PREVAIL OVER THOSE IN THE
STANDARD SPECIFICATIONS.

897.01 DESCRIPTION. This specification applies to full-depth ACC patches for contracts to which the
specification is applied, whether the type of patching material is designated in the contract or is the contractor's
option.

This work shall consist of the following: Removing pavement in areas designated by the engineer to be patched;
restoring the subbase or subgrade to a usable condition, and, if shown on the plans or required by the engineer,
removal of a portion of the subbase or subgrade and furnishing and placing engineering fabric and granular fill
material; furnishing and placing ACC patching material; constructing transverse subdrains through the shoulder;
restoring the shoulder area; and controlling traffic during the construction period, as shown on the plans. This
work is intended to provide a new, permanent traffic surface in the patch area.

The plans will include a tabulation of patches showing location, and approximate area. The patch thickness and
type of patch material may be included. The plans will identify the existing pavement type, the thickness, and for
PCC pavement, the reinforcement and type of coarse aggregate.

The plans may indicate patching is to include reconstruction of a gore area. When included, the details will be
shown on the plans.

897.02 MATERIALS.

A.- Asphalt Cement Concrete to be used for patching shall meet requirements of Section 2203, 2303, or 2304. Any
of these mixtures with the basic or job-mix asphalt content will be acceptable.

B. Primer or Tack-Coat Bitumen. Paragraph 2212.02C shall apply.

C. Granular Fill shall meet requirements for one of the following aggregates: porous backfill (Section 4131);
coarse aggregate for concrete (gradation 3, 4, or 5); or 1/2-inch cover aggregate, either crushed stone or
gravel.

D. Subdrain Pipe for subdrain outlets shall be perforated pipe meeting requirements of 4142,.01B and of the
diameter and length shown on the plans.

E. Engineering Fabric shall meet requirements of 4191.09B.

897.03 PATCH THICKNESS. The patch shall be constructed as shown on the plans. The thickness may be shown on
the plan; if not shown, the thickness shall be according to the following table:

Rigid pavement: Thickness of pavement but not less than 9 inches; not more than 12 inches will be required.

Rigid pavement resurfaced or to be resurfaced with ACC: Pavement thickness, including resurfacing, but not less

than 9 inches; not more than 12 inches will be required. (If full-depth removal extends below 12 inches and

granular fill is not required, additional patching material may be placed (up to 3 inches) or granular surfacing

material, Section 4120, may be placed and compacted to the proper elevation; the contractor will be paid for the

cost of the additional material).

Flexible pavement: Thickness of surface and base course, but not less than 9 inches; for thicknesses greater

than 12 inches, the thickness of the patches will be designated.

897.04 PAVEMENT REMOVAL. Except where an existing joint forms an edge of the patch, the edges of the patch
shall be severed by sawing full depth; a saw, a concrete cutter, or other equipment that will result in a reasonably
vertical edge may be used. When the pavement exceeds 10 inches in thickness, a 10-inch severence will be considered
full depth. After this severence is made, a drop hammer, hydrohammer, or other heavy equipment may be used. This
work shall be done in such a way as not to damage pavement that is to remain.

Reinf?rcement shall be removed from the patch area, and to approximately 1 inch or less from the concrete that
is to remain.

Unless otherwise shown on the proposal, all patches will be full-lane width and the length of each patch,
measured parallel to the centerline, will not be less than 4 feet.

When repairing flexible pavement, excavation will not be required to be to a depth greater than necessary for
the patch thickness, and, if required, the granular fill.

When repairing PCC pavement, even though the pavement may have been resurfaced with ACC, material shall be
removed for the full depth of the pavement, unless otherwise designated. Excavation will not be required to be to a
depth greater than for the patch thickness, and, if required, the granular fill.

A11 material removed and not designated for salvage shall be disposed of in accordance with 1104.08.

897.05 RESTORING THE SUBBASE OR SUBGRADE. When specifically required by the plans, or when required by the
engineer, the exposed granular subbase or subgrade shall be removed and replaced as follows:

Remove 4 inches below the bottom of the new patch, and replace with a granular fill material placed over an

engineering fabric, as approved by the engineer. Wehn unstable material or excessive moisture is encountered in

the subgrade, the engineer may order an additional thickness of granular fill, and his order may include

additional depth for the transverse subdrains.
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When a stabilized base or subbase is damaged during removal operations, the base or subbase shall be restored,
or it shall be leveled with a taper for drainage and filled full depth with patching material, at the contractor's
expense.

For other patches, when granular fill is not required, overdepth removal up to 4 inches below the bottom of the
patch shall be replaced with the patching mixture; if greater than 4 inches, granular fill material and engineering
fabric shall be placed, including the transverse subdrain, at the contractor's expense.

The exposed subgrade or subbase shall be compacted by a minimum of two complete coverages with a vibratory.
compactor. Granular fill shall be placed with a field optimum moisture content established by the engineer at the
beginning of the work. Granular fill shall be placed in 1ifts not exceeding a nominal compacted thickness of 4
inches; compaction shall be by a minimum of two complete coverages with a vibratory compactor and such additional
coverages as are necessary to assure a maximum density. The compaction procedure for granular fill normally will be
established by the engineer using the initial granular fill area as a trial section.

897.06 TRANSVERSE SUBDRAINS. When granular fill material is required by the plams or the engineer, transverse
subdrains shall be constructed using granular fill through the shoulder to outlet the low point of each patch.
Patches shall have one drain for each 50 feet or fraction thereof of patch length. The trench width and depth and
shoulder restoration shall be as shown on the plans.

The plans may require subdrain pipe to be placed for the subdrain outlet.

The transverse subdrain shall be constructed at or prior to the time the patch is constructed.

897.07 ASPHALT CEMENT CONCRETE, FULL-DEPTH PATCHES. After removal of the old pavement, the edges of the old
pavement and the adjacent one foot of subarade shall be lightly tacked.

The ACC patch mixture shall be deposited in layers; the upper 6 inches shall be deposited in at Tleast two
layers, each not exceeding 3 inches in thickness, when compacted. Each layer shall be thoroughly compacted while
hot, by rolling or tamping with mechanical tampers, to provide a dense, smooth-riding surface. Succeeding layers may
be placed as soon as the preceding layer has been properly compacted. The final layer shall be compacted with a
steel-tired finish roller meeting requirements of 2001.05B or F; a roller meeting requirements of 2001.05F may be a
small roller suitable for this type of operation. The engineer may require a reasonable number of test cores for
density and depth be taken, with no additional payment, to verify that the contractor's construction method is
satisfactory. The final compacted surface shall be level with, or not more than approximately 1/4 inch above, the
surrounding pavement.

The patch shall not be opened to traffic until the mixture has cooled sufficiently to provide stability, except
that barricades shall not be left in place overnight. If the patch becomes seriously distorted for any reason, the
contractor shall smooth the surface the next working day, by blading, scraping, filling, or by other approved means.

Prior to resurfacing or before final acceptance, the patch shall be level with, or not more than 1/8 inch above,
the adjacent pavement.

897.08 AREA RESTORATION. When the patch is completed, the excavated space along the outside pavement edge
shall be filled with material similar to that in the remainder of the existing shoulder, satisfactory to the
engineer, and thoroughly compacted before the section is opened to traffic.

897.09 LIMITATIONS OF OPERATIONS. Unless the road is closed, traffic shall be permitted to use the pavement
during construction operations, and all operations shall be so conducted as to provide a minimum of inconvenience to
traffic.

The work schedule shall be adjusted so that all the excavating, backfilling, compacting, and finishing of each
patch will be completed in one working day. If unforeseen conditions should result in excavated sections being left
overnight, a sufficient number of flaggers shall be assigned to warn and direct traffic, from the time construction
operations have stopped until they have resumed again. No extra payment will be made for the necessary flaggers.

The work schedule shall also be adjusted so that all barricades and equipment will be removed from the roadbed
from 30 minutes before sunset to 30 minutes after sunrise. During working hours, operations shall be confined to one
traffic lane of the highway except for minor encroachment on the adjacent lane, such as for sawing. During
nonworking hours, all travel lanes and shoulder shall be free of debris or obstructions and shall be kept clear for
use by traffic.

After commencement of the work, the contractor shall work continually during working hours, except for
unavoidable delays, to the completion of the project. Except where an accelerated work schedule is required, no work
will be permitted on Sundays and holidays.

Patches may be opened to traffic as soon as conditions permit their safe use. During closure, the contractor
shall maintain signs, barricades, and lights, and he shall be responsible for all safety measures.

Articles 1107.08, 1107.09, and 2303.15 shall also apply.

897.10 METHOD OF MEASUREMENT. The the engineer will measure the quantities of the various items involved in
full-depth pavement repair as follows.

A. Full-Depth Patches. The number of individual, full-depth patches will be determined by count; patches in

each traffic lane will be individually counted. Also, the areas of Type 1 and Type 2 ACC patches will be

computed in square yards from measurements of the areas of pavement removed and replaced, except that each patch

which is less than 18 square feet in area will be counted as 2 square yards. The length will be measured

parallel to the centerline.

B. Granular Fill. Where granular fill and engineering fabric are placed in patch areas, as specifically

required by the plans or the engineer, the engineer will compute the area of granular fill placed as provided in

Paragraph A, above. The engineer will not include areas where granular fill material was used in transverse

drains or was used at the contractor's option.

The engineer will compute separately areas where granular fill was placed to a depth greater than specified

herein, at his direction.

C. Subdrain Pipe. Where subdrain pipe is required for outlets of transverse drains, the engineer will compute

the length of subdrain pipe used from the length of subdrain pipe shown on the plans and a count of transverse

drains in which the subdrain pipe is used.

897.11 BASIS OF PAYMENT. For construction of the various items involved in pavement repair, the contractor

will be paid as follows: X
A. Full-Depth Patches. For the number of individual, full-depth patches placed, the contractor will be paid

the contract price for each, and for the number of square yards of full-depth ACC patches placed, in each of the
following categories, the contractor will be paid the contract price per square yard.
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1. Full-Depth Patches, by Count.

This payment shall be full compensation for sawing or cutting necessary for each patch area and for traffic
control associated with that patch.

2. Full-Depth Patches, by area, will be identified by the following categories.

a. Full-Depth ACC Patches, Type 1, for patches 30 feet and shorter;

b. Full-Depth ACC Patches, Type 2, for patches longer than 30 feet.

This price shall be full compensation for removal and disposal of the old pavement, restoring the subgrade
or subbase, furnishing and placing the patching material and the tack-coat, and backfilling the disturbed’
area.

B. Granular Fill. For the number of square yards of granular fill furnished and placed, the contractor will be

paid the contract price per square yard. This price will be full compensation for furnishing and installing

granular fill material and engineering fabric, the additional excavation necessary for this placement and
disposal of excavated material, construction of transverse subdrains, and backfilling the distrubed shoulder

area. A

When granular fill has been placed to a greater depth than specified herein, at the engineer's direction,

payment per square yard for those areas will be increased by 20 percent for each inch of increased depth. This

increased payment shall be full compensation for additional excavation and granular fill material, associated
compaction, and if so ordered, additional depth for the transverse subdrain.

C. Subdrain Pipe. For the number of feet of subdrain pipe furnished and placed as subdrain outlets, the

contractor will be paid the contract price per foot.

hHhe? reconstruction of gore areas is required as a part of the contract, thé basis of payment will be as shown
on the plans. :

When the Supplemental Specification for Pavement Smeothness applies to this work, full-depth patches greater
than 250 feet in length will be indexed and evaluated as for patches between 250 feet and 50 feet in length, and the
adjusted payment, if appropriate, will be on that basis, according to Paragraph B of the Schedule of Payment in that
Specification.
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January 19, 1982

THE STANDARD SPECIFICATIONS, SERIES OF 1977, ARE AMENDED BY THE FOLLOWING ADDITIONS. THESE ARE SUPPLEMENTAL
SPECIFICATIONS AND SHALL PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS.

898.01 GENERAL. Construction of longitudinal subdrains shall consist of excavation, furnishing and placing
longitudinal subdrains, associated lateral subdrains and subdrain outlets, backfilling, and restoration, all in
accord with the plans and these specifications.

898.02 MATERIALS. A1l materials shall meet requirements for the respective items in Part IV of the Standard
Specifications, with the following exceptions:

A. Perforated Subdrains. Subdrain pipe shall be polyethylene corrugated tubina complying with all requirements

of ASTM F 405, Heavy Duty Tubing. The tubing shall not bhe or shall not have heen stored in direct sunlight for a

total of more than 6 months.

The water inlet perforations shall be cleanly cut and shall be cut at right angles to the pitch of the

corrugations, and they shall be placed in the center of valleys. The length of the individual slots shall not

exceed 10 percent of the inside nominal circumference of the tubing. The width of the slots shall be between

1/16 inch and 1/10 inch. The slot area shall be a minimum of 0.75 percent of the area of the envelope enclosing

the outer surface of the drain tube (Nominal 0.D.).

B. Subdrain Outlets through the shoulder shall be perforated tubing specified in Paragraph A, above, with ends

of corrugated pipe meeting requirements of 4141,01, as shown on the plans, including tapered ends when shown on

the plans. s

When special connections are required for subdrain outlets, these will be detailed on the plans.

C. Outlet Covering. The outlet covering shall be 1/2-inch mesh, galvanized hardware cloth screen, or other

rodent quard approved hy the engineer. The covering shall he securely attached, in a manner approved bv the

engineer, such that it is readily removable for cleaning.

D. Engineering Fabric, when required by the plans to be used in the subdrains, shall meet requirements of

4191.09. (See General Supplemental Specifications.) Inspection and acceptance shall he in accord with IM

491.14.

E. Backfill for Longitudinal and Lateral Drains. Aggregate for subdrain backfill shall meet requirements of

Section 4131. (See General Supplemental Specifications.)

F. Granular Material at Subdrain Outlets and the covering of RL-13 subdrains shall be Class A crushed stone

meeting requirements of 4120.04.

898.03 CONSTRUCTION. Continuous lonaitudinal subdrains shall he placed as shown on the plans, O0Outlets through
the shoulder shall be installed as shown on the plans at approximately 1,000-foot intervals. Additional outlets
shall be provided at the low point of sag in vertical curves. Outlet locations may be adjusted by the engineer. The
outlet end of each suhdrain shall be covered with the specified outlet covering. Class A crushed stone shall bhe
placed over porous bhackfill for RL-13 subdrains and at other subdrain outlets as shown on the plans, and shall be
well compacted by tamping or vibration. Other outlets may be by special connections which will be shown on the
plans.

Longitudinal and 1lateral subdrains shall he constructed as shown on the plans. The aagregate for suhdrain
backfill will be placed in one or more 1lifts, as indicated on the plans, and each 1ift shall be compacted with
vigorous vibration. The backfill material, together with any engineering fabric which may he included in the design,
shall he kept protected and undisturbed during subsequent pavement removal, concrete placement, or other work, so as
to prevent intrusion of foreign material into the porous backfill.

Shoulder subdrain work shall include restoration of the shoulder and foreslope area. Stabilized shoulders shall
be finished with a minimum depth of 4 inches of stabilized shoulder material. Shoulders paved with ACC shall he
finished with a minimum depth of 6 inches of ACC base, Class 1, (Section 2203) or better, placed in 3-inch 1ifts.
Compaction shall be subject to approval of the engineer, and it may be accomplished with loaded truck tires. The
material removed in the trenching operation may be wasted along the outside edge of the shoulder as required by the
g]ans and subject to approval of the engineer; pieces larger than approximately 2 inches shall be removed and

isposed of.

Backslope subdrains shall be covered with earth, as shown on the plans, after the porous backfill is placed and
compacted. The earth covering shall be Tleveled to match the adjacent area, and compaction of the earth is not
necessary. The material removed in the trenching operation may be wasted by spreading over the adjacent area,
subject to approval of the engineer; boulders larger than 4 inches shall be removed and disposed of.

RL-13 subdrains shall he covered with granular material described in 898.02F, as shown on the plans, after the
porous backfill is placed and compacted. The granular material shall he compacted in the same manner as the porous
backfil1, The material removed in the trenching operatisn may he wasted by spreading on the adjacent or nearby
ar=as, sutject to approval of the engineer, in a manner that leaves the slopes in the subdrain area as shown on the
pian:

wWhen the work is completed, all subdrain outlets shali he open, free of debris, and ready to function.

£98.04 LIMITATIONS. When the road i< open to public traffic diring construction, work or uncompleted work that
intorfeores with traffic shall be on only one side of the pavement at any lncation.

853.05 METHOD OF MEASUREMENT. The engineer will compute the lengths of subdrain and the outlets to be measurnd
icr payrent as follows:
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1. Longitudinal Subdrain (Backslope). The measured lengths of backslope and RL-13 perforated subdrains placed
of each size, with the measured lengths of perforated subdrain placed in laterals and outlets, including the
1-foot extension into the corrugated pipe, and excluding lengths of corrugated pipe.

2. Longitudinal Subdrain (Shoulders). he lengths of shoulder perforated subdrains placed of each size,
calculated from centerline stationina, with the measured lengths of perforated subdrains placed in laterals
and outlets, including the 1-foot extension into the corrugated pipe, and excluding lengths of corrugated
pipe.

K CMP Subdrain Outlets. A count of sections of corrugated pipe of each size placed in outlets.

898.06 BASIS OF PAYMENT. For the number of linear feet of longitudinal subdrain of each size placed, the
contractor will be paid the contract price per linear foot, and for the number of subdrain outlets of each size
placed, the contractor will be paid the contract price for each, as follows:

1. Longitudinal Subdrain (Backslope), including RL-13 subdrains.

2. Longitudinal Subdrain (Shoulder).

3.  CMP Subdrain Outlets.
Payment for longitudinal subdrains shall be full compensation for cutting, removal, and disposal of trench material,
including laterals and outlet locations; furnishing and placing subdrain pipe, laterals, elbows, tees, special
connections, couplings, and adaptors in accordance with the manufacturer's recommendations; furnishing and placing
porous backfill, and crushed stone for RL-13 subdrains; furnishing and placing engineering fabric as required:
restoring the shoulder of shoulder subdrains and covering backslope subdrains with earth, including shoulder outlet
locations; and necessary traffic control when not included in a separate item. Payment for CMP Subdrain Outlets
shall be full compensation for furnishing and installing corrugated culverts at outlets, including the outlet
coverings, grouted joints and special connections, drilling or forming into an existing drainage facility, and
associated excavation, hackfill with specified material, and restoration.
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BRIDGE APPROACH SETTLEMENT CORRECTION FOR THE PAVEMENT AND SHOULDER

Bridge approach maintenance has been a continuing problem in Iowa. Over the

years we have tried many different approaches to solving these problems and
are still trying new ideas.

The current design for a bridge approach section is shown as Standard Road
Plan RK-11. It was designed with a minimum 20 ft. heavily reinforced section
of pavement immediately adjacent to the bridge and resting on the bridge
abutment paving notch. It was intended that this section would be
sufficiently rigid to carry heavy loads onto the bridge with minimum impact if
the approach settled. The approach always seems to settle. Three 20 ft.
sections of concrete pavement were placed adjacent to this approach section
with two 4 inch pressure relief joints spaced 20 ft. apart immediately ahead
of this 60 ft. section.

It was intended that this approach section would provide the flexibility we
needed for mud pumping to raise the pavement should the embankment subside.
It was also designed to provide the necessary pressure relief to avoid damage
to backwalls from expanding concrete pavements.

Over the years we have pumped a lot of bridge approach sections in order to
level them up and generally succeeded in breaking them up. Our past
experience has been using mud pumps with a mixture of cement and dirt as the
fi1l material. There seems to be a tendency to mix this material too dry and
build pyramids under the slab which did raise the slab, but did not give
adequate support.

Over the last few years we have used our mud pumps more to fill voids under
the slabs than to raise them and to level the settled slab with an asphalt
overlay.

The asphalt overlays were generally placed with one of the Department's two
asphalt laydown machines that are operated out of the central office, as
requested by field supervisors. We try to cover the entire state each year
with these machines and smooth up bridge approaches, level dips over culverts
and strengthen weak pavement sections. We Timit the length of an asphalt
leveling course to 600 ft. except for special situations. Our crews have
become experts in placing these leveling courses.

The pressure relief joints that we show within about 80-100 ft. of the end of
the bridge in our detail RK-11 often times fell within the area of the asphalt
overlay. The result was that the pressure relief joint reflected up through
the asphalt very quickly and then the asphalt spalled back on both sides of
the pressure relief joint causing a substantial dip or bump. Patching these
spalled areas was extremely difficult because of the unstable nature of the
joint filler in the pressure relief joint.

We know that it is important to maintain the pressure relief on bridges
because where we've neglected to do this we have broken backwalls and even
moved bridge decks several inches.

In an effort to eliminate the problem of the joint reflecting through the
leveling course, we have now moved the pressure relief joint up beyond the
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normal 1limits of the leveling course and at the same time have filled the
pressure relief joints that lie within the leveling course and causing us
problems.

You will also find attached to this paper a copy of a new preliminary plan for
a bridge approach section that some people feel will solve all of our
problems. This section has not yet been tried, but plans are in design stage
for the first installation to be in 1983,

This approach section relies heavily on new bridge techniques that our Soils
Design Section feels have practically eliminated bridge approach berm
subsidence. If we have eliminated the subsidence, then our major problem is
eliminating the pavement pumping and faulting that occurs at these
approaches. The pavement pumping and faulting should be reduced by a 4 inch
1ift of open graded granular backfill and the drainage system placed in
conjunction with this blanket. There is also a filter fabric membrane placed
under the granular backfill to prevent the pumping of the subgrade material up
into the granular backfill. This fabric is also intended to allow us to mud
pump the approaches to take care of any settlement without contaminating the
granular backfill.

There was a lot of though given to this design, but its success must still be
proved. The 1982 cost of raising pavement with state crews by use of Koehring
mud pumps was about $88 per c.y. of material pumped. The cost of leveling by
asphalt paver was about $40 per ton of material placed.
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