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RECYCLING PORTLAND CEMENT CONCRETE
AND
ASPHALTIC CONCRETE

by George Calvert
Materials & Research Engineer
ITowa Department of Transportation

The Iowa Department of Transportation has found itself in the
same position as other highway construction agencies in that we
are facing shortages of many of our rcad building materials. The
shortages that are the most costly are related to gasoline, fuel
0il and other fuel products. Great quantities of fuel are con-
sumed in the smelting and refining of steel. Large quantities

of fuel are used to manufacture cement. The asphalt in the
asphaltic concrete is a fuel in itself with a very high BTU value.
The Towa Department of Transportation is making every effort to
devise ways of conserving fuel. We also recognize that we have
shortages of other materials just as costly and just as difficult
to solve, therefore, we are working on the shortage problem
associated with aggregate at the same time that we are working

on the fuel shortage. In many cases they are one and the same.

This last vear a research project was constructed on Highway 75
immediately south of Rock Rapids in which we removed and crushed
asphaltic concrete and portland cement concrete and recycled these
materials as aggregates in portland cement concrete. At approximately
the same time that this project was going on, Kossuth County was
constructing a project in which 80,000 tons of old asphaltic concrete
and bituminous treated base was being recycled and reused as asphaltic
concrete base and surface course. -

We have already let the grading phase of a reconstruction project
vwhere the old P.C. concrete will be removed and crushed for aggre-
gate in the new roadway. This project is approximately 15 miles
long. It will be completed in 1978. It is located in Southwestern
-Towa on Highway 2 between Bedford and Clarinda. We anticipate
receiving some very worthwhile cost data from a project this size.
We are also recycling a short section of P.C. paving on I-680 north
of Council Bluffs and using it in the subbase and P.C., shoulders.



Aggregates are becoming very scarce in this and other areas of
Iowa. In some locations we are having to remove over burden that
is 80' or more in depth., This is costly in terms of fuel and
raises the selling price of the aggregate considerably. Even then
many of the aggregates that are uncovered are undesirable in one
or more respects. Approximately the southern one-third of the
state has only "D" cracking limestone as coarse aggregate for
portland cement concrete. These aggregates are not expected to
last more than 20 years in portland cement concrete pavements.,

The recycling project in Lyon County was immediately south of Rock
Rapids on Highway 75. This was an old portland cement concrete
paving construction in the early 1930's., It was constructed 1i8'
wide with integral curb. In the early 1950's the curb was removed
and the roadway was widened with portland cement concrete to 24°
wide. Then about 1964 the roadway was overlaid with 3" of asphalt
concrete., This section of roadway was being removed at two separate
locations in order to raise bridges to provide for adequate drainage
capacity. This provided us with four separate test sections; one
section at the end of each of the two bridges. The contractor used
a backhoe to remove the asphaltic concrete and load it for hauling
to the plant site. The portland cement concrete was then broken

up with a pneumatic punch or chisel into large chunks 2-3 square
feet in area. These were hauled to the same plant site for further
crushing. We estimated that approximately 80~85 percent of the
broken concrete was recovered from the breaking operation. The
finer pieces were left on the grade because of the danger of picking
up high percentages of soil with the small pieces of concrete,

The major problem encountered on this project was the removal of
reinforcing steel from the broken concrete. These were two longi-
tudinal #5 bars in the area of the curbs on each sgide of the roadway
and two longitudinal bars running parallel near the centerline,

The contractor used hydraulic powered shears to clip off all pro-
truding steel during the removal and loading of the concrete on the
grade. Some additional steel was removed from the concrete prior to
-crushing at the plant site.



The contractor used a 42" jaw crusher to break up the large chunks
of concrete. This operation broke out most of the remaining steel
which was then hand picked off the conveyor belt as the 5-6" size
particles were conveyed to the stockpile., On this 1.4 mile project
the calculated quantities of steel in the old slab was 52 ton. Each
piece of steel was handled at least once by individuals on this
project. This is a challenge that must be met by equipment manufac-—
turers and contractors in the future. The removal and crushing
contractor, L. G. Everist of Sioux City, Iowa, experienced very
little trouble in the primary crushing operation. The material

was reduced to grapefruit size particles.

Chunks of concrete 2+6 sqg. ft. No. 5 reinforcing steel is
in area are crushed in this 42 hand picked from the convevor
inch primary Jaw Crusher. belt after crushing.

The final crushing to 1%" size was even more easily performed by

a secondary crusher which employed a small jaw and a secondary roll
crusher. Two separate products were produced in this crushing
operation; one was crushed portland cement concrete reduced to 1%"
maximum size with approximately 25 percent passing the #4 and about
L percent passing the 200. The other product which was stockpiled
separately was a blend of crushed asphaltic concrete and portland
cement concrete which was 1%" maximum size, contained about 22 per-
cent passing the #4 and approximately 1 percent passing the 200,




Three separate mixes were designed using these materials. The

first of these was Mix "A" inwhich 35 percent of the aggregate

was retained in the #4 sieve and 65 percent passed the #4. These
proportions were obtained by adding concrete sand to the crushed
portland cement concrete. A water reducing agent was employed

to disburse the fines in the unwashed aggregate. Six percent air
was entrained and six sacks of cement were utilized, The net

result was a very strong and workable mix which loocked and behaved
much like any other concrete made with virgin aggregate. The water-
cement ratio was about 0.5 and the compressive strength was in excess
of 5000 PSI.

In corder to gain as much knowledge as possible from this project,

we designed another mix employing the crushed portland cement con-
crete and concrete sand., This time we increased the amount of
aggregate retained on the #4 to 45 percent, reduced the total fine
aggregate to 55 percent and held the cement, entrained air and water
reducing agent constant. The net result was again a very satisfactory
mix with the same water-cement ratio as Mix “A". The concrete con-
“structed using both of these proportions was very strong and durable.

" We tested specimens cons tructed utilizing these proportions for

durability. We used ASTM test Method C 291 to evaluate their dur-
ability. The specimens constructed using crushed portland cement
concrete exhibited very good durability in the 80 range. We see
no reason vhy the concrete constructed from these materials should
not give us an additional 40 years of good service,

The next mix, the "C" mix, was constructed using crushed asphaltic
concrete and crushed portland cement concrete with five sacks of
cement, entrained air and a water reducer. The strength obtained
here was slightly more than 2000 PSI which is very adequate for

the use for which it was intended. The specimens constructed from
these proportions were slightly less durable than those constructed
from portland cement concrete alone.

" Mixes "A" and "B" looked, behaved and tested so much like conven-
tional concretes that we chose to try them in conventional concrete
sections., The north and south ends of the southern most bridge

were paved utilizing these mixes. The cross section was 24' wide

and 9" deep. The only steel employed was the 30" tie bars at center-
line.



The new and innovative cross section employed at the north bridge
is commonly referred to as Econocrete in that the lower 7" of this
gsection was constructed utilizing the lower quality, less durable
Mix "C". It was constructed 7" deep and was overlaid immediately
with 4" of the higher quality crushed portland cement concrete with
six sacks of cement.

One of the main thrusts of this project was to determine if the
contractor could use his present conventional mixing and paving
equipment to mix and pave these recycled materials. The Irving F.
Jensen Company of Sioux City, Iowa utilized a Rex 7% yard central
mix plant to proportion and mix these materials. No insurmountable
problems developed. We did have some difficulty with segregation
of the recycled aggregates. Thig was crusher run, 1%" maximum size
material., 1In the future we will have these materials separated on
the 3/8" sieve. This should not increase our costs any appreciable
amount and should increase our ability to control both air and
slump. We will then have two materials produced from the recycling
process; one will be 1%" to 3/8"™ smze, and the other would be 3/8"
to aust, : _

The éontractdr'chose to use two slip form pavers. The lead paver
spread and consolidated the lower quality 7" section, The second
paver which also utilized automatic guidance systems was used to
spread the 4" high guality surface course. The material was hauled
to the grade in agitor trucks. The 7" thick 1lift was spread with

a Maxon side delivery spreader. This 7" 1ift was spread and con-
solidated 23%" wide and 7" deep. The surface was intentionally
left very open texture to assure maximum bond between this and the
surface course thus obtaining a monolithic section. The first lift
constructed with the crushed P.C. and A.C. materials proved to be
very harsh and unworkable. We later added natural sand to this

mix to gain workability and maintain a reasonable air content. The
final surface course was8 spread in front of the second paver by

- chutes from the agitor trucks. The second paver had no difficulty



spreading and consolidating this mix. The finished product was
indeed a very acceptable appearing roadway. The edges stood
uhusually well, The surface was textured by longitudinally
dragging indoor/outdoor carpeting over the surface of the roadway.
A very good appearing end result was obtained. All in all this
was a very successful research project. I feel sure that con-
tractors and equipment manufacturers will devise and use different
egquipment which will cut the costs even further on future proiects.

Four inches of "A" mix is spread Completed section of 11 inch
and finished over 7 inches of deep composite recycled concrete.
Econocrete.

Recycling of asphalt is not guite as new or revoluntionary as
recycling portland cement concrete, Many different methods have
been tried. The benefits from recycling of asphaltic concrete
materials may be greater than for recycling portland cement. This
would be primarily true because in this instance we are recycling
the bonding agent as well as the aggregate.

The 80,000 tons of asgphalt materials which were recycled this year
in Kossuth County was the largest single recycling project constructed
in the United States to date,



For those of you who are not familiar with Kossuth County's problem
T ask you tc envision an old roadway which consists of a high,
narrow grade with no shoulders, 3" of bituminous treated aggregate
base and varying thicknesses of asphalt surface course. Most of
this old asphaltic construction is 15-20 vears old and has served
very well, It was not designed however for the heavy farm machinery
or the heavy loads of grain that are being hauled to market across
thegse routes. Therefore, we have extensive failure onh many of these
relatively thin sections. This research project was designed teo rip
up the old asphaltic concrete, haul it to a plant site for crushing,
and then lower and widen the high, narrow earthfill., Removal was
accomplished with a ripper on the drawbar of a crawler tractor. The
ripping operation also accomplished considerable pulverization. The
asphaltic materials were then loaded with an end loader into trucks
and transported to the plant site. The huge stockpile of asphaltic
material at the plant was a combination of rather fine pit run sand
with 2.9 percent asphalt in it, and asphaltic surface course material
which contained 5-3/4 percent asphalt cement and the same fine pit
run aggregate. The contractor succeeded in keeping these materials
from segregating. The next step involved the crushing of this
material to a 2" maximum size. The contractor, Maudlin Construction
Company, was able to process in excéss of 3,000 tons daily.,

Roadway is broken up for removal Roadbed is lowered and widened.,
and recycling.

These materials were stockpiled adjacent to the dryer drum mixing
plant as were the gravel and crushed limestone materials that were
to be used in various proportions to control stack emission and




improve gradation for the surface course mixes, The crushing
contractor experienced very little difficulty in processing these
materials. A very minor problem was encountered with a few fatty
maintenance patch areas that built up in the crusher. There was
some shale present in the material which did break down during the
recycling process. The gradation of the finished product normally
had more than 10 percent past the 200 screen.

Varying amounts of additional asphalt cement was added to try to
evaluate the impact on the finished product and to assist in the
control of stack emission. Our laboratory mix design had a target
value of 8.25 percent which required us to add an average of slightly
over 4 percent of new asphalt, .

Everds Brothers Construction Company of Algona, Iowa and manufac-
turers of equipment tried hard to control stack emissions. Exten-
sive modifications were made to the wet stack control system as

well as the dryer burner. Inspite of all these efforts no sure fire
method of emission control was developed on this project. This was
not because the contractor did not try nor because we did not have
completed cooperation from the environmental protec¢tion people.

This does seem to be a monsterous problem that must be continually
attacked by the industrv.

AERAT
Reclaimed asphaltic materials Asphaltic materials are recycled
are crushed to 2 inch maximum thru drum dryer mixer plant.

gize,



There were other research projects in progress at this time
throughout the United States which claim to have mastered the
emission prcoblem. Unfortunately, all of them seem to be
limiting the plant capacity to an unacceptable low level.

The mix produced from this dryer drum operation was trucked,
spread and compacted in a very conventional manner. A bottom

4" 1ift was placed and consocolidated without any difficulties
that were mix oriented. The remalning 2" of the base was placed
in the second 1ift. Some of this recycled base material was
blended with virgin limestone and used to overlay another road.
Three sections of new road were constructed using recycled
material blended with gravel aggregate.

I feel this research project was a success in that we found

and were able to isolate many of the problem areas. Also it
was possible to estimate the possible financial savings on this
type of construction which according to the Kossuth County
Engineer, Dick Henely, is in excess of $20,000 per mile. He
concedes, however, that these savings must be calculated for
each project and that they are good only for the same set of
circumstances,

We are very aware that escaping particulate matter must be
reduced from its present value of 0.31 grains per cubic foot
to less than 0.15 as reguired by Iowa E.P.A. and D.E.Q. The
problem of hydrocarbon emission, which was evident at times
as a blue haze, must be greatly improved in future recycling.

Kossuth County has programmed slightly over 1 million dollars
for recycling asphalt construction in 1977. This includes some
58,000 tons of asphalt recycling on six projects.
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From what has already been learned from previous attempts to
recycle asphalt pavements, the following changes or experiments

will be

(1)

(2)

(3)

(4)

(5)

attempted:

A concentrated effort will be made to leave the
existing bituminous treated base on the roadway
for incorporation in the new sub-base. It is
thought that this very fine material containing
a large concentration of asphalt is causing most
‘of the emissions as it burns during heating of
aggregates.

A combination of 50% virgin aggregates and 50%
recyclable aggregates will be used as part of

the design mix. If pollution standards are met
using these percentages, we will increase the
percentage of recyclable material, hopefully
reaching a point where all aggregates incorporated
‘are recyclable.

If pollution standards cannot be met under
Specifications for Type B Class II, we will then
use specifications for Bituminous Treated Base.
This change will allow a 35° lower temperature
in the mixing process.

If these changes do not reach required pollution
standards, we hope to use two heating and drying
drums operating together - one to superheat virgin
aggregates and the other to mix the super-heated
aggregates, the recycled material, and the asphalt
cement. This condition will likely defeat the
project objective in that it does add an extra
dryer to the contractor equipment requirements.

In addition to the above, we are sure the equipment
maufacturers and the contractor will have some
ideas of their own on how to meet pollution standards.
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Specific Research Objectives

The specific research objectives are:

1. To determine the effectiveness of drum mixing plant
modifications specifically designed to control air
pollution within the limits specified by the Iowa
D.E.Q. when the plant is processing recycled asphalt
concrete under field conditions. The first trial is
to be conducted with the proportions to be 50 perxcent
recycled asphalt concrete and 50 percent virgin
material, the plant operating at standard mixing
temperatureg and at the manufacturer's recommended
initial production rate.

2. To assess the impact of varying proportions of recycled
and virgin material. '

3. To assess the impact of varying the production rates of
the plant.

4. To assess the impact of varying the mixing temperatures.

The following table demonstrates how many potential combinations
of production rates, recycled asphalt concrete percentages, virgin
aggregate percentages, and mixing temperatures that could be con-
sidered for evaluation on the project. The table does not include
asphalt content as a variable. Asphalt content was not included
because it is dependent on the combined material characteristics
and will therefore, be subject tq design criteria.

The tentative plan for pursuing the foregoing objectives is
indicated by the numbered boxes contained in the table. This
approach permits conceptual direction changes; for example, if

~ the first (No. 1) trial does not yvield satisfactory results,
~another preplanned combination can be tried (proceeding directly
from Number 1 to 4)}.
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I do not consider recycling to be a solution for all road construc-
tion projects. It is however another tool that the design engineer
should consider particularly when the old material has to be removed.
Other factors that would tend to lead you to conclude that recycli ng
is feasible would be shortages of local available aggregates or
unusually high prices for aggregates that are available. Ths pro-
bably would be influenced by the length of truck or rail haul which
normally increaseg the price at 10¢ per ton mile or more. If you
have to maintain surface drainage, overhead clearance under existing
bridges, or match numerous existing intersecting grades you should
consider recycling as a possibility. At this stage we should
possibly not pay a premium for recycled aggregate. In my opinion

we should look long and hard at recycling most all asphaltic
materials. One choice that is available to the engineer is the
accummulation of waste materials at some central location until the
quantities become large enough that you can afford to let a recycled
project., Think twice before you throw away any old portland cement
concrete or asphaltic concrete materials. The Lord provided us
Americans a super abundance of raw materials but we seem to have
used up many of these materials at an alarming rate., We must
recycle to conserve our limited resources and keep construction

cost down. This is a major challenge to our generation.

We must learn how to recycle highway materials if future generations
are to have highways. With the help of GOD our grandchildren will
recognize this problem as only another troublesome inconvenience
that American Know How overcame.

References

Charles L. Huisman; P.E.
"Recycling Asphalt Pavement" for 22nd NAPA Convention

Richard P. Henely, P.E,
"Evaluation of Air Pollution Control Devices for Asphalt
Pavement Recycling Operations”
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ASPHALT CONCRETE RECYCLING PROJECT
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Exhibit I

MIX A

Recycled aggregate is crushed P.C, Concrete
35% of total aggregate used is retained on #4 sieve

Basic Absolute Volumes

Aggregate (crushed P.C. concrete)
Fine Aggregate (natural sand)
Cement (Type I)

Water

Entrained Air

0.393822
0.258798
0.106611
0.180769
0.060000

1.000000

Approximate quantities per cubic yard of concrete
(Aggregates are saturated and surface dry)

Aggregate (crushed P.C. concrete)
Fine Aggregate (natural sand)
Cement (6 bags)

Water

Designed water/cement ratio

0.54

1652#
1155%
5644
305#

An approved water reducing agent at prescribed dosage



Exhibit II

MIX B

Recycled aggregate is crushed P.C. Concrete
45% of total aggregate used is retained on #4 sieve

Basic Absolute Volumes

Aggregate (crushed P.C. concrete) 0.506334
Fine Aggregate (natural sand) 0.146277
Cement (Type I) 0.106611
Water 0.180769
Entrained Air 0,060000

1.000000

Approximate guantities per cubic yard of concrete
{(Aggregates are saturated and surface dry)

Aggregate {crushed P.C. concrete) 2124%

Fine Aggregate (natural sand) 653#%#

Cement (6 bags) 5644

Water 3054
Designed water/cement ratio 0.54

An approved water reducing agent at prescribed dosage



Exhibit III

MIX C

Recycled aggregate is crushed P.C. Concrete
75% and c¢rushed A.C. concrete 25% by volume
Approximately 80% of total aggregate retained on #4

Basic Absolute Volumes

Aggregate (crushed P.C. & A.C. concrete) 0.669831
Cement (Type I} 0.088842
Water 0.181327
Entrained Air 0.060000

1.000000

Approximate quantities per cubic yard of concrete
(Aggregates are saturated and surface dry)

Aggregate (crushed P.C. & A.C.) 2765%

Cement (5 bags) 470#

Water 306#
Design water/cement ratio 0.65

An approved water reducing agent at prescribed dosage



IOWA D.O.T.
Recycled Pavement Project
U.S. 75

11"PC. concrete ‘ - 4"crushed &
composite pavt. | recycled pav't.
(Type A" mix)

7'crushed & recycled -
pavt (Type 'C" mix)

AT JITYTUXH



IOWA D.OT
Recycled Pavement Project

U.S. 75

Exhibit V

Crushed & recycled pav't.

9"PC. concrete pav't.

(Type "A' or "B" mix)



Exhibit VI
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e s e e e s !ﬁ PROPOSAL FORM

199 Do Peoj, Mo, F 2= 3{ M}~ 20- 87
Pyon of Work GRADING
Srvem PRIMARY ROAD Miles 12051 Courty  TAYLOR
Lurmion ong desceiprion ON TOWA ¢ FROM PAGE COUNTY LINE AT WEST EDGE OF NEW MARKET
EASTS SQUTH AND EAST TO WEST JCTe IAc LHB IN BEDFORD

P,

Ll

Proposal of

{name of biddar}

{Street Address) (Town) (Stotel ‘ e

TO THE IOWA DEPARTMENT OF TRANSPORTATION HIGHWAY DIVISION

The bidder heraby certifiss that he or they are the only parson or persons interested in this propesal as principals; that an examination
heos been made of the plans, specifications, and contraet form, including the special pravisions contained harein, and of the site of the
work, and the bidder unferstands that the quantities of work shown herein are appreximate only and are subject to increase or decieuse; and
further understand that al! quantities of work, whether increased or decreased, are 1o be performed of the unit prices stipuloted herein; the
idder proposes to furnish all necessary machinery, squipment, toals, labor and other means of construction, and to furnish gli materials
specified in the monner and the time prescribed and to do the work at the prices hsreinafter set out, and that it is not ir violation of the
provisions of Saction 314.2 Code of lowe, 1977 o5 cmended (Interest in contrac? prohibited} , and 324.17(8) of the 1971 Code of lowa os
amended {Refund to non licensee~fuel used other than in motor vehicles).

Weo further propose:

To do oll “"Extra Work'' which moy be required to complere the work contempleted, of unit prices or lump Sums to be ogreed
upon in writing prior to storting such work, or if swch prices or sums connot be ogreed upon to perferm such work en a force account
basis, as provided in the Specifications

To execute forma! controct within fiftean doys or forfeit the proposol guaranty furnished herewith.

To begin wark by the date specitied und ro complete the same within the contract period, or to pay the liquidoted damages
stipuloted below accruing for each calendar o working dov alepsing atter the axpirotion ol the contraet period, before completion of

the work.

Group or Amoust of I B.vcas & Spee Eead Teartong Dare tpeciiipd Completion Date Liquidated Damages
Cavision Mumber Braposal Guaranty w o mher o Nymber of Working Days Par Day
Pl IOV P A ST R A P S i

$92:000. 00 APPROXs APRe Ue 1977 LLC WORKING DAYS $420.00

To furnish o contract bond in an emount not less than 100 gercanf of contract award, es security for the construction end completion of the work awarded
the bidder in accordance with the plans, specificetions and contract.

Enclosed herawith find certified check, cashiar's check, or bank draft on o solvent bank; or a bid bond in the penal sum os shown in the contract
dogumqnf uas o proposal guarenty, which it is understood will be retcined in the event the formal contract or bond is not executed, if award is made to the
undersigned,

By virtus of statutary authority preference ‘will be given to products and provisions grown ond coal produced within the State of lowa where applicable.

NOTE=FOR MININUM WAGES TO BE PAID ON THIS PROJECT-
SEE TABULATION OF RATES ATTACHED TO PR #L273. -

Signatures ore to be by cuthorized cgant; if joint ventura, sach should sign.

Date of Letting o ANHA RY He 19797 Signed
9 08 AN




Exhibit VII

5p-183

ICWA DEPARTMENT OF TRANSPORTATION
Ames, Towa
SPECIAL PROVISIONS

for
REMOVAL: AND CRUSHING OF OLD PAVEMENT

Page F-2-2(4)--20-73
Taylor F-2~3(4}--20-87

January 4, 1977

183.01 REMOVAL. All mainline pavement on the project is to be removed and salvaged as described
below, unless specifically excluded by the plans.

Where asphaltic concrete resurfacing is present, the asphaltic concrete shall be removed before the
portland cement concrete pavement is removed. The asphaltic concrete that is removed is to be buried in
the £ill. It is intended that all of the asphaltic concrete be removed. 1Isolated areas of adhering
asphaltic concrete up to one inch in thickness will be considered acceptable, including patches of as-
phaltic concrete.

The portland cement concrete pavement shall be removed in a manner that does not develop a large
amount of fines in the salvaged concrete and which excludes subgrade and subbase material to the maximum
extent practicable. It is intended that this operation will produce a maximum amount of salvaged port-

-land cement concrete that is crushed and stockpiled, suitable for use in new portland cement concrete;
the operation is to be conducted in such a manner as to salvage, in the stockpile, at least 80 percent
of the portland cement concrete to be removed. The method of breaking and removing shall be subject to
approval. of the engineer. '

All reinforcing steel shall be removed from the salvaged pavement, either prior to or during the
crushing operation.

183.02 CRUSHING AND STOCKPILING. The salvaged pavement shall be crushed and stockpiled at the site
designated on the plans for stockpiling.

Salvaged portland cement concrete shall be crushed to pass a lk-inch sieve. A hammermill secondary
crusher is prohibited. The crushed material shall be separated by screening on a 3/8-inch screen, and
the two products shall be stockpiled separately. Processing equipment shall include a screen by which
excessive fines in the minus 3/8~inch product can be controlled by removal of fines passing a No. B
screen, Control will be as directed by the engineer, so that the maximum passing the No. 200 sieve
in the minus 3/8-inch material is 5 percent. Washing will not be required. Fines removed from the minus
3/8-inch material shall be stockpiled separately.

The two main products of the operation, 1% inch to 3/8 inch and minus 3/8 inch shall be stockpiled
in accordance with 2301.16, in locations designated by the engineer at the designated site,

. Reinforcement removed from the pavement shall become property of the contractor and shall be dis-
posed of off the project.

183.03 LIMITATIONS. All pavement shall be removed during the 1977 construction season. At the
option of the contractor, crushing operations may be postponed until all of the pavement has been re-
moved. The crushing may be done during the following winter period, to be completed by February 1, 1978.

The contractor shall maintain the stockpiles and the stockpile sites until completion of the work on
the contract. .

183.04 MEASUREMENT AND PAYMENT. Removal and Crushing of Old Pavement shall be based on the plan
guantity computed in accordance with 2301.39G. Payment shall be in accordance with 2301.40G, and this
shall be full payment for all removal, transportation, crushing and stockpiling, removal and disposal of
reinforcement, and other incidentals necessary to complete this work in accordance with the plans and
specifications.



CONTRACT NO« Jeded Exhibit VIII

FLuM 389 D 3.74 H-4074 .

ypo of Wark ASPHALTIC CONCos PAVE?’?ENT Prolect No. SN-%179(b)~~51-55
min__ 10065 COST (CENT 401000 - OBJECT &bD
County KOSSUTH

ON SECONDARY ROAD FROM THE SW ¢OR. SEC. 3-97-27 NORTH
__APPROX. 10 NILES TO IQuA 9

THIS AGREEMENT mode ond ontored by ond hotweon the Yows Deportment of Transportation, Des Moines, fowa, isting of tha following membars:
— ROBERT R RIGLERs § . ALLAN THOMS.
e Fo MCLRATHs AN Exhibit I ~ERMAN , party of the first part, and

EVERDS BROTHERS. INCa 13300

party of the second port.

WITNESSETH: That the porty of the sacond part, for ond In considaration of § ﬁ**ﬂhs;aw ULBe7L . payoble o3 sot forth In the specifica.

tlons constituting o part of this controct, heraby agress to conshruct various items of work and, or, to supply verious mnhf[uls ar supplie: in occordance with the plons
ond specifications therefor, and in the lotations designatad In the natlcs 10 biddars, ai follows:

I;:Orn TEM Quantity Unit Unit Price Amount
1 BASE. RECLAIMe (RUSH & STOCKPILE

BITUMINOUS CONCRETE QEBQL%E S48+ ¥DSs k.13 I4Y4+ 85690
7 RECONSTRUCTION OF SUBGRADE 9.5%k MILES 13-347.00 10?7.978.05
3 SUBBASE. CONSTRUCTION OF SOIL

AGGREGATE 9.932 MILES 3.200.00 378240
4 BASE. RECYCLED ASPHALTIC CONCRETE Y4.838 TONS Y85 217 e4bl.30
§ PRIMER OR TACK-COAT BITUMEN 5119k GALS. = 50 2+ 598.00
b ASPHALT CEMENT L«71% TONS 31.00 139«239.00
7?7 MOBILIZATION COST LUnNP sun T+500.00

GRAND TOTAL $h5Le418.7)

?ur;y of the sacond part cartifies by his slgnatura on this contract thot he has complled with 324.17(8) of the 1973 Cods of lows as amends

Soid spaciffeations and plons ore haroby mode o part of and the basis of this agreement, ond a trus copy of aaid plans and apuiflmﬁom Is row on
fita In the offico of the towa Departmant of Transportation undor data of PR I_ﬁg E E k) Iﬂ“?&
That In conaideration of the l‘omgalng !hn party of the first port Pmoh{ agross fo pay the party of the astend part, premptly and according to tha requinmonh of
tha spacifications tha a ts set forth, fsct te the conditiens as set forth in the spocifications,
Tha parties hereto ograe that the notice and Instructions to bidders, the proposal fHed hareln, the genaral spectfiestions of the towa Deparimant of
Transportation for luq.?a , logether with special pravisions attached, together with the general ond detoiled plans, If any, for suld project
SN 1:1#7“1 { !:, - 51! 55 . together with sacond porty’s performance bond, are made o part heraof, and fogether with this Instrumant con-

stituta the contract batwean the parties -hareto.
hot It s further understoed and cgreed by the portles of this contract thot the ohove work thall ba commonead en or before, and shall be complsted

Approx. or Specifled S!arm\g Date Spacified Completion Date
on or boforer ar Mumber of Working Days or Number of Working Days

300 WORKING DAYS|  0CTe 1S. 197%

Thet time 1o the sisence of this controet and that sold contract contalna all of the terms and condilions agread upon by the partios herato,
N WITNESS WHEREQE !he purtier herets have set thelr hands for the purpase hereln expressed fo ihis ond three othar instruments of llke fenor, as of

the day of MAY 1 3 19{6 .19
IOWA DEPARTMENT OF TRANSPQRTATION | ’?‘f}

P,

By 2 /?"((/t’k’7”fr_,w>

= Party of the First Part

BROTHERSn INCo - OF ALGONA. IOWA
74

S ) - g
e ot nlon D70 Wt Ve,

Party [of the Second Part




Exhibit IX
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ONTRACTOR to PREPARE 4" S01L AGGREGATE SUB-BASE |m ACCORDANCE wiTH Secvion 2110 oF 1072 Stampasp
PECIFICATIONS .

ContracTor witw construcy A 6° Recvcien ASPmaLTIC CONCRETE BASE USING A MIXTURE OF RECYCLABLE ASPHALT
MATERIAL, ADDEQR A PHA§; cgatnr DR ASPHALT EMULSLON, AND CRUSHED GRAVEL AGGREGATES AS DETEAMINED BY JOB
mix, Secyron 2202, 1972 STANDARD SPECFICATIONS, SHALL APPLY AMENDED AS FOLLOWS:

1. In Ag;TSE Técnauniﬂi RSPHALY TREATED BASE APPEARS, 1T WILL BE ASSUMED TO READ "RECYCLED

ONC Es

ELETE §scraow 220,028 AMD [NSERT 1% iTS PLACE--~THE MINERAL AGGREGATE USED WILL BE THE
SALVAGED ASPHALT PAVEMENT uATEg:AL. WITH_OR WIYHOUT VIRGIN AGGREGATES, CRUSHED OR PULVER|ZED
50 THAT ALL PARTICLES PASS A 2° SEIVE. THERE WILL BE WO QTHER GRADATION SPECIFICATIONS OR

-

EQuIREMINTS, :
, 5 5£LET£ Secyron 2202.020 gup INSEEY IN [Ts PLACE““*IZ WILL BE _REQUIRED BY THE Ens§uten THAT THE

Sras?:ns PROPORTIONS OF [vPg B, (LASS || ASPHALTIC CONCRETE BASE AND BITUMINOUS IREATED

GGREGATE BASE Bf HﬂlNT?]N£D AND XEPT FREE FROM CONTAMINATION AND SEGREGATION DURING THE
SALVAGING, CRUSHING AND/OR PULVEREZING, AND PLACEMENT [N THE COLD FEED BINS, IHE ADDITIONAL
ASPHALT CEMENT OR ABPHALY EMuLSION Rzaulnfa T¢ BE ADDED 1D YTHE SALVAGED MATERGAL ?ILL BE
DETEAMINED BY JOB MIX OR AS ¥AY BE DETERMINED BY SUBSEQUENT LABORATORY 15565u8, HE ASPMALT
CEMENT OB ASPHMALY EMULSION ADDED SHALL BE MAINTAINED WITHIN PLUS OR MINUS 0,40 PERCENTAGE POINTE

4 Ioaznance OF THE PERCENT INTENDED,

T IS INTENDED THAT THE BOTTOM LIFT OF "RecYCLED ASPHALTIC Egugaswe Bage”™ suaii RE CONSTRUCTED 1IN
? NOMINAL G comg;en DEPTH WITH AN ES!IMA?[R ADDIYIONAL. 3 PHALT LEMENT OR ASPHALT ERuLSION.
HE UPPER KOMINAL cuwPAirsa THICKNESS OF icvcuaa ONCRETE BASE" S$HALL BE CONSTRUCTED WETH

N ADDITTOKAL ESTIMATED 4%4 AsPHALT (EMENT OR AspeaLt EMuision.

5. FOR ESTIMATING PURPOSES Hi §=ﬁC§NT OF ViRGIN GRAVEL AGGREGATES TD BE ADDED TO THE SALYAGED
anunmogs MATERJA, 1S 33 1738, THIS PERCENTAGE MAY BE CHANGED DURING CORSTRUCTION AND VARY

ETWEEN £51 AND UL BEPEND ING SEZHHAI PERCENTAGE BEST EFFECYTS THE POLLUTION PROBLEM,

6. ALD THE FOLLOWING TO SELTION 2802-~-1T IS NOT |NTENDED TO USE AN ASPHALT SOFTENING OR RECLAIMING
AGENT, HGWEVER, iF TME LNGINEER, AT THE TIME OF PRODUCTION, DETERKINES THAT A SOFTEHING OR
RECLAIMING AGENT 1S REQUIRED, THE CONTRACTOR WIii ADD THE PRESCRIBED AGENT AND WILL BE PAID
INYDICE PRICE PLuS 0P FOR THE COST OF THE SOFTEMING AGEMY FURK)SMED.

THE CONIRACTOR AWARDED THIS WORK WILL COOPERATE FULLY Wit THE LowA DEPARTHENT OF Envirowmenvar QuaLity
AND LEND HIS ASSISTANCE IN THE FORM OF LABOH, SCAFFOLSING RATERIALS, ARG EQBIPRENE HECESSARY TO PERFORM
ARt POLLUTION TESTS THAT MAY BE REQUIRED BY THE [0wA DEPARTHERT OF ENVIRONH NYAL MUALITY. HE COMTRACTOR
ﬁs”&gg%ﬂﬁwsm TO CONTACT THE [owa UEPARTLENT OF ENVIROMMENTAL QuaLiTy, Rexroad WaLxewr, Prowe e

.

BEFORE SUBMITTING A BED.
*SuUBJECT To ENGINEERS APPROVAL A 2° Caowm RAY 8% useD.

THE ERGINEER MAY REQUIRE A TACK coAT of 0,02 vo 0.05 GALLONS PER SOUARE YARD.

Racloin,Crestr | Racongtreet | Constroct 4 | Recyeled | Primer o Rsphol
awa;p;*,,m Svb -Grude | Sor /- kel Aaphaltic 1ock Coot Cement
Bitvminous St -Dase | Cong. Base Brtvmen or
Cvcveta Sase Emulaifred
. Asphol?
(Regicte)
. Yo Ay, Ly 8 JB0L.. erY: Jons
B BYI Y72 : DOG (eX7) [O0¢)]
128,198 92.316 LA LT 44, 838 Fi96 1719
. . -
FOOTNOTES - {8) FINAL PAYMENT WELL BE BASED ON ESTIMATER
PLANKED OUFANTIY]CS wiTHOUT RENEASUREMENT

(1) Drow Mixing EQuiPMENT comMPLYING wiTH SEcTion 2001 -

MAY BE USED FOR PRODUCTION OF RECYCLED AsPRALTIC (L)) Esnm!ig AT P4 375 0. Y, BASED oM AVERAGE
Concrere Base. cuT oF BV,

(2) Graver RﬁGREGATE T0 8E ADDED T0 THE SatvaceDd Birtu- (10} HLDGE SHOULDERING, AFTER THE RSPHALTIC
KINQUS MATERIAL WILL BE FURNISHED COST FREE Y0 CONCREYE 1S PLACED, WILL BE PONE BY OTHERS
co»rg;\ﬁrgu ln g?gcn‘us 55 &A!} SITE LOCATED 19 AND 1§ NOT A PART OF THIS COMTRACT,

THE §.M.% S.K.& dectrion 22-38-27, - __

(%) Estimgren ar 35% ror Borres 8% Liey, Esrimaren IECEARE“ZREAY PRIOE Y
A% IIE‘Q For YOP £° LIFT, . CORCGATE SUR-BASE,

‘ TeLOP BURIRG SURYE™

(4) ESTIMATED AT47,588 TONS SALVAGED BITwsinous Ratemiac. prRATIONE SHATT N

j ‘ 3 mtz-ﬁ:m.@gmu :

143 Eoum.cr witl USE 120-150 renevwarion Repraly

EMENT,  |F REGUIRED, THE ERULSIFIED ASPHALT SHALL FNE AT T ok
FeeT MASHED REQUIRERENTE FOR GRADES s&oioe

AS DESIGNATED BY THME ERGINEER, —LHE_HOBE AR0 NG .
(6) ALL OR ANY PART MAY SE ELIRIRATED AT THE DISCRETIOS {12} GRAVEL CROSS ROAD INTERSECTIONSE, DRIVEMAYS
OF THE ENGINEER. AND FIELD ENTRANCES #iil BE SHAPED YO MEET
THE W GRADE LINE BY THE CONTRACTOR AMB
(7} Secvion 1109.03 or 1972 Svamoars SeeciFrcavions wiLL BE aonswanen INCIDENIAL TO PRICE
SHALL NOT APFLY. BID FOR RECOMSTRUCTLIOR TO JUB-GRADE,



Exhibit X e

TYPICAL CROSS SECTION
Ste Ot/ m 523:28
(FPasen? Roodwoy)

d &Ly,
Svbbazo (,q,.,,’

i)

.

CORTRACTOR WILL SCARIFY EXISTIHG T HomiNAL BITU?‘\éNDUS HATER1AL IN SUCH
e HMANNER AS TO SALYAGE THE MAX IMUM AMOUNT OF THE BITuMIHOUS RATERIAL.
ORTRACTOR WILL LOAD THE BITUNINOUS NATERIAL ARD HAUL TO PLANT $1Tf WHERE
THE HATERTAL WiLL BE CRUSHED OR PULVERIZED JO A 2° RAKIMUM SI1ZE, HO GTHER
GRADAT [CH REQUIREMENTS WILL BE SPECIFIED, HE CONTRACTOR SHWALL TARE ALL
HECESSARY PNECA{HH}NB YO PREVENT CONTAMINATION AND S£GREGATIONS QF VHE
SALVAGED MATERIAL., FRICE BID WiLL 3 0N A S0, YD, BASIS AND WiLL INCLUDE
LL COSTS FORt SCARIFYING, SALVAGING, LOADING, HAULING, AND_CRUSHING.
gg?;:?g?ﬁk WILL CUT 30D OFF ROADWAY EDGE BEFORE SALVAGING B1TUMINOUS
138

THE PLANT SITE WILL BE Lgc;mab IE Tug S.W, % S.W.% Section 21-98-27 on
PRAOPERTY UNDER LETASE TO XOSSUTH LOunty. THE CONTRACTOR SHALL WAVE FutlL
4ISE OF THIS LOCATION DURING CONSTRUCTION AT HO COST,

Arree THE 3ITKQINOUS HATERIAL HAS BEER REMOVED THE CONTRACTOR WiLL REMOVE
’5 EXIZTINRG CHEMICALLY TREATED, SOIL-AGGREGATED SUB“’%SE BY SCARIFYING
OF THE $UB-BASE HIDTM AND WINDROWING OR THE OTRER 1/7 OF THE SUB-BASE,
g; CO?TRM}TOR WILL TMEN LOWER THE EXPOSED SUB-GRADE AN AYERAGE DEPTR OF
. nE LOWERING AND WIDENING OF THE SUB-GRADE wiLi BE ACCOMPLISHED
BY SCARIFYING THE SUB-GRADE AND BY MEANR OF H?\' R PATROLS BLADING THE
SUB-GRADE MATERTAL TO THE FORESLOPES, FTER 1/2 OF THE SUB-GRADE 1§
LOWERED AND WIDENED, THE SALVAGED CHEMIGALLY TREATED SOIL-AGGREGATED
BASE W1ii{ BE WINDROWED TO THE OTHER §IDE AND THE REMAINDER OF THE SuB- -
SRADE wWiLL BE LOWERED AND WIDENED. T 45 [NTENDEQR THAT tHE FIMISHED
SUB-GRADE WILL HAVE A HOMINAL WIDTH OF 338WITH J:1 FORESLOPES.

THE SOD ON TME FORESLOPES, AFTER THOROUGH DISXING, SHALL BE REMOVED

FROM THE AREA AND PLACED OH THE AREA T BE OCCUPIED BY TE QUIER PORTION

OF THE EMBANKMENT IM LAYERS MOV OVER 1# LOOSE THICKNESS, [HE

EXISTING SLOPES SHALL BE HOTCHED AS_REGUIRED BY THE ENGIHEER IN 3TEPS A3

THE GRADE 13 LOWERED AND WIDENED. THE HMATERIAL WILL BE PLACED ON THE

SLOPES IN LAYERS MOT OVER IN LOOSE THICKNESS., RFTER THE LAYER RAS -

BEEH SHOOTHED AND BEFQRE THE MEXT LAYER 13 DEPOSIVED UPON 1T, THE LAYER .

SHALL BE COMPACTED WITH A AINIMUM OF DHE ROLLING PER INCHM OF DEPTH OF !
EACH LIFTF, AND IT 18 FURTHER REQUIRED THAT THE ROLLER CONTINUE OPERATION

UBTIL IT IS SUPPORTED O TTH TRMPING FEEY OR THE EQUIVALENT,

Tug paice BID von "Construct &° SolL-Recaecaten Sup-BaSE® wILL tRCLUDE .
gy. SALVAGING OPERATIONS A8 PAEVIOUSLY MENTIONED AS soau. A3 COMSTRUCT fHG
S0IL-AGEREGATED Sup-BASE (UBING SALVAGED RATERIAL).

.

TYPICAL CROSS SECTION : ;
Sta /500508 M FE3e80 : o
Reconstrvcted Greds ;

N ol Rocye Aophal e Comerare u

5 Mominal  dotl ﬁ% . \
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