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RECYCLING PORTLAND CEMENT CONCRETE
AND
ASPHALTIC CONCRETE

by George Calvert
Materials & Reseaxrch Engineer
Towa 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 road 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 Iowa 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
where 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
-Iowa on Highway 2 between Bedford and Clarinda. We anticipate
receiving some very worthwhile cost data from a proiject 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 terxms of fuel and
raises the selling price of the aggregate considerably. Even then
many of the aggregates that are uhcovered are undesirable in one
or more respects. Approximately the southern one-third of the
state has only "D" cracking limestone as coarse agyregate 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 18'
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 rcoadway 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 gide 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 gquantities 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 Siocux City, ITowa, experienced very
little trouble in the primary crushing operation. The material

was reduced to grapefruit size particles.

Chunks of concrete 2+6 sg. ft. No. 5 reinforcing steel is
in area are crushed in this 42 hand picked from the conveyor
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 secondarxry 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
1 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 cbtained by adding concrete sand to the crushed
portland cement concrete. A water reducing agent was employed

to disburse the fines in the unwashed aggregate. 8Six percent air
was entrained and six sacks of cement were utilized. The net

result was a very strong and workable mix which looked 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 order 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 constructed 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 why the concrete constructed from these mater;als 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
section was constructed utilizing the lower cquality, 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., In 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" 51ze, and the other would be. 3/8"
to dust°

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

a Maxon side delivery spreader. This 7" lift 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 cobtaining a monolithic section. The first 1lift
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 c¢ontent. The
final surface course was 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
unusually 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
equipment 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 gquite 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. 7This
would be primarily true because in this instance we are recycling
the bonding agent as well ag the aggregate.

The 80,000 tons of asphalt 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
I ask you to envigion 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 years 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 toc market across
these routes. Therefore, we have extensive failure onh many of these
relatively thin sections. This research project was designed to 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 exceéss 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 varicus 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 cof Algona, Iowa and manufac-
turers of equipment tried hard to contrel stack emissions. Exten-
sive modifications were made to the wet stack control system as

well as the dryver 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 protection people.

This does seem to be a monsterousg problem that must be continually
attacked by the industxry,

) A
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 problem. 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 consolidated without any difficulties
that were mix oriented. The remaining 2" of the base was placed
in the second lift. 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 regearch 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 required by Iowa E.P.A. and D.E.Q. The
problem of hydrocarbon emission, which wag evident at times
as a blue haze, must be greatly improved in future recycling.

Rossuth 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
will be

(1)

(3)

(5)

asphalt pavements, the following changes or experiments
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 359 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 reguirements.

In addition to the above, we are sure the eguipment
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 Towa
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 percent
recycled asphalt concrete and 50 percent virgin
material, the plant operating at standard mixing
temperatures and at the manufacturer's recommended
initial production rate.

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

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

4. To assess the impact of warying 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 yield 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 ancother 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 recycling
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 increases 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. fThe 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 nust
recycle to conserve ocur 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,
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Table 1

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

1 0.258798

0.106611
0.180769

0.060000

1.0000600

Approximate guantities 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
3054

An approved water reducing agent at prescribed dosage



Exhibit IT

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.,18076%9
Entrained Air 0.060C00

1.000000

Approximate quantities 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) 56 44f

Water 305#
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 crushed 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) 4704

Water 3064
Design water/cement ratio 0.65

An approved water reducing agent at prescribed dosage
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IOWA D.OT.
Recycled Pavement Project
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Exhibit V

Crushed & recycled pav't.

9"PC. concrete pav't.

(Type "A' or "B" mix)



Exhibit VI

o OF T4,

S,
( - PROPOSAL FORM
1017 ot Proj. No. F =g~ 3{ ¥}~- 20 - 87
Faow af Work GRADING
Syarem PRIMARY ROAD Miles 12051 County  TAVLOR
Lormian ana descoprion ON TOUWA 2 FROM PAGE COUNTY LINE AT WEST EDGE OF NEW MARKET
EAST - 306UTH AND EAST TO WEST JCTe Ife L4A IN BEDFORD

FUOSA Mg Am a2 M- 85873

pieiny,

Loy

Proposal of

{name of biddar)

(Street Address) {Town) {State} ' ‘ e

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 propesal as principals; that an exemination
hes bean made of the plans, specifications, and contract form, including the special provisions contained hersin, and of the site of the
work, and the bidder understands that the quantities of work shown herein are approximate only and are subject to increase or dectease; and
further undarstond thet all quantities of work, whether increased or decredsed, are to be parformed of tho unit prices stipulated herein; the
bidder proposes to furnish all necessary machinery, squipment, tools, labor and other means of construction, and to furnish all materigls
specified in the monner ongd the rtime prescribed and to do the work at the prices hareinafter set out, and that it is not ir violation of the
provisions of Saction 314.2 Code of lowe, 1971 o5 cmended (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 moter vehicles).

Wo further propose:

To da oll ""Extra Work'' which may be required to complete the work contemploted, or unit prices or lump sums to be ogreed
upen in writing prior to starting such work, or if such prices or sums ceonnot be egreed upon to perform such work on a foree account
basis, as provided in the Spacifications

To exacute forma! contract within fifseen days or forfeit the propeso! guaranty furnished herewith.

To begin work by the dote specitied and ro complete the same within the controct period, or to pay the liquidoted damages
stipulated below aceruing for eoch colendar or working dov elapsing ofter the axpirotion of the contract period, before completion of

the work.

Group ar Amo-t of I B0 as o0 Spee Teed rortng Dare Ypaciiiod Completion Dote Liquidgted Damages
Division Numbee Praposa! Goataniy B - . LT P o Momber of Working Qays Pa: Doy
e S A T RSO M R P S Lt gt e o A ey SEAH A am ) - @A,

$92+000- 00, APPROXe APRe Ys 1977 1b0 WORKING DAYS $420.00

To furnish o contract bord in an amount not less than 100 gercum of contract award, as security for the construction and completion of the work aworded
the bidder in accordance with the plans, specificotions and contract.

Enclosod herewith find certified check, cashier's check, or bank draft on a solvent bank; or a bid bond in the panal sum as shown in the contract
dogume_m ads a proposal guarenty, which it is undarstood will be retained in the avent the formal contract or bond is not executed, if award is made to the
undersigned.

By virtus of statutery authority prefsrence will he given to preducts and provisions grown and 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 #1273«

Signatures are to be by autharized ogent; if joint ventura, eech should sign.

J ANUARY Ho 1977 Signed
9 08 AN

Date of Latting




Exhibit vII

5p-183

IOWA DEPARTMENT OF TRANSPORTATION
Ames, Iowa
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, Isolated areas of adhering
asphaltic concrete up to one inch in thickness will be considered acceptable, incliuding patches of as-
phaltic concrete,

The portland cement concrete pavement shall be removed in & 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 perecent
of the portland cement concrete to be removed. The method of breaking and removing shall be subiject to
approval of the engineer.

All reinforeing 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. 8
screen, Control will be as directed by the engineer, so that the maximum passing the No. 200 sieve
in the minus 3/B-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, irn 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 1377 construction season. At the
option of the contractor, crushing operations may be postponed until ail 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 o
the contract.

183.04 MEASUREMENT AND PAYMENT. Removal and Crushing of Cld Pavement shall be based on the plan
quantity 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.



Exhibit VITI

Fl.uM 389 D3I 7‘"4914 CONYRACT Noﬂ Ldjc;’
Type ot wark ASPHALTIC CONCo pszmsNT profoct Mo SN=227%{b)-=51=58
mies 10 o0LS COST CENTHR 801000 OBJECT 8kD
County KOSSUTH
ON SECONDARY ROAD FROM THE SW QOR. -SEC. 3-97-27 NORTH
CAPPROX . 30 HMILES TO TOQuWA 9

THIS AGREEMENT mode ond ontered by ond botwesn the lowa Dapartment ‘of Tmntpor!utwn Des Moinas, fowa, consisting of the following membars:

ROBERT R RIGLERs §

Mo Fo MCGRATH. AN
ROT INCe ¢

Exhibit I

ALLAN THONS.

-ERMAN

, party of the first part, ond

13300

porty of the sacond part.

WITNESSETH, That the parly of the sacand part, for and It considaration of & #xﬂﬂh_‘;}gq Hlﬁ ?1!

. payoble o3 1ot forth In the apucifica-

Hlans constituting o part of this contract, hereby ograess to construet vorleus items of work and, or, to supply vorlous materlels ar supplles in occordance with the plons
ond spocifications therefor, and in the lotations designatad In the notice to bidders, ai follows:

l;::n ITEM Quantity Unit Unit Price Amount
1 BASE. RECLAIM. CRUSH & STOCKPILE

BITUMINOUS CONCRETE 128392 S4. ¥YDSo 1.13 14455690
2 RECONITRUCTION OF SUBGRADE q.5Lb MILES 1}.347.00 107.978.05
3 SUBBASE. CONSTRUCTION OF SO0IL

AGGREGATE 9-932 NILES 3.200.00 3178240
4 BASE. RECY(LED ASPHALTIC CONCRETE Y4.838 TONS Y85 2L7=4bY. 30
§ PRINMNER OR TACK-COAT BITUMEN 5:19L GALS- » 50 2259800
b ASPHALT CEMENT 12719 TONS 41.00 139.239.00
7 MOBILIZATION COST LunpP sun T=500.00

GRAND TOTAL 5h5L.418.7)

Sai

e In the ¢ffice of the towa Dspartmant of Transporiation under dats of

APRIL 2

?urz of the sscond part cortifias by his signatura on this contract thet he has complled with 324.17(8) of the 1573 Code of lows as amand
spacifications ond plans are hareby moade o part of ond the bosis of this agreemant, ond o wus copy of suid plans und npnc!flmﬂum Is now on

2+ 19756

That In condideration of tha Fomgetng“lha'pu'rh!y of !h frst part hﬂob{ agroes to pay the parly of the astond par), premptly and according to tha roquinmonln of
@ n

tha specifications the amounts set forth,

as st forth

the spacifications.

The partler hereto agrac that the notlee and Insiructions fo bidders, the proposal flled hareln, the genaral spectficstions of the lowa Dapartment of

Transportation far Lq?a

SN-1)79(k)~--51~55

atituta the controet batwean the partias hereto.

, logother with special provisions attachad, tagether with tha goneral end detoiled plans, If ony, for sold project

. togothar with second porty's performance bend, are made o part hereof, and together with this Inafrumaent con-

hot 1t is furlher wnderstood and ogrsed by the portlas of this contraet thot the ohove wark ghall ba commonced on or befare, and shall be completed

on or baforer

Approx. or Spn:nﬂecf S!amng Date Spacified Completion Date
ot Mumber of Working Days or Number of Working Days
100 WORKING DAYS 0CT- L5 1976

Thet time 1 the assence of thie contraet and thut sold contract contolns all of the terms und condiions agread vpon by the partios herato,
N WITMESS WHEREQF Qho purties hereto have et their hands for the purpose hereln oxpressed to this ’and three other instrumante of Hke fenor, as of

the duv of I?JJ\Y 1 3 19{6 .19
IOWA DEPARTMENT OF TRANS{QRTAT!ON

e X .,.—/’
By o vl C oz e D

Pur!y of the First Part

R BROTHERS o INCs . 0
74

ALGONA. IOHA

K
By~ (//1’ /r(ﬁ/ﬂ /A )//ff el

Party [of the Second Part,”

o m,,

o

d

i




Exhibit IX

TYRICAL CROSS SECTION
Sta O/l to /5F+ 8
Reconstrected Grode

b= 290
} 2?50 3|
i 2 Nommai_Recycled A’_P"“”’C Correrafr  Baoa
/ /_ 4° Normwal Recyeled Asphaitic  toncrate  mgy, \ \
. 7 " 4 Namm.m' CSoil | _Aegreqgete  3ub - pow . 2
F, L4670 ‘_JI \
380  MNomina! Svbgreds |

ONTRACTOR YO PREPARE 47 SoiL AGGREGATE SUB-BASE IN ACCORDANCE WiTH SEction 2100 oF 1977 STARDARD
PECIFICATIONS .

ContRacToR witk CoNSTRUCT A 67 REcYciep ASomaLTIC CONCRETE BASE USIHG & MIXTURE OF RECYCLABLE ASPHALY
MATER AL, ADD(S AEPHA§; cgntnr OR ASPHALY EMULSION, AND CRUSHED GRAVEL AGGREGATES AS DETERMINED BY JOB
MIx, SEcTion 2204, 1372 STANDARD SPECLFICATIONS, SMALL APPLY AMENDED AS FOLLOWS:
. N agETse T;unawutni ASPHALT TREATED BASE APPEARS, [T WILL BE ASSUMED TO READ "RECYCLED
ONC £,

ELETE §£crzon 7202.028 anp INSERT IN iT$ PLACE-~~THE WINERAL AGGREGATE USED WiLL BE THE

SALVAGED ASPHALT PAVEMENT HATEglAL. WITH_OR WITHDUT VIRGIN AGGREGATES, CRUSHED OR PULVERIED

50 1?21 Ak%sPaRTtCLES PaSS A &° SEIVE. THERE WILL BE HO QOTHER GRADATION SPECIFICATIONS OR

EQu1REMENTS,
BELETE Secrion 2202.000 gND IMSERT IN !Ts FLACﬁ*“*iE WILL BE _REQUIRED BY THE Enoéuten THAT THE
Erstznc PROPORTIONS GF IYPE B, LLASS AsPHALTIC LoNCRETE Basc anp Brtuminous iRaTED
GGREGATE BASE BF H&!N?,]NED AND KEPT FREE FROM CONTAMINATION AND SEGREGATION DURING THE

SALVAGING, CRUSHING AND/OR PULVEREZING, AND PLACEMENT [N THE COLD FEED BINS. [HE ADDITIONAL

ASPHALT CEMENT OR ABPHALT EMuLLSION PEOUIRTD 10 BE ADDED TO THE SALVAGED MATERJAL YILL BE

DETERMINED BY JOB MIX OR AS MAY BE DETERM|NED BY SUBSEQUENT LABORATORY TES !NB, HE ASPMALT

CEMEMT DR ASPHALY EMULSION ADDED SHALL BE MAENTAINED wiTHIN PLUS OR WINUS U,40 PERCENTAGE $0INTS

OLERANCE OF THE PERCENT ;NTENDED, . .

G, lT IS INTENDED THAT THE BOTTOM LIFY OF "RECYCLED ASPHALTIC Egugaste BASE" SHALL RE CONSTRUCTED [N

? HOMINAL G cohPAEIED DEPTH WEITH AN ssz|nnsgg ADDIYIONAL. 3 pua T LEMENT oR AspraiT Emucs)iow.
HE UPPER NOMINAL conpnirsa THICKNESS OF iCYCLEa ONCRETE BASE" SHALL BE CONSTRUCTED WITH
N ADDITIONAL ESTIMATED 4%k AspHALT CEMENT OR ASPHALY [Muision.

5. POk ESTIMATING PURPOSES ME Evnc§ur OF ViRGIN GRAVEL AGGREGATES TO DE ADDED TO THE SALVAGED

BITUMINGYS naysnén- 15 33 1/38, Tuis PERCENTAGE MAY BE CHANGED DURING CONSTRUCTION AND VART
ETWEEN J51 AND UGY DEPENDLNG 532NHAI PERCENTAGE BEST EFFECTS THE POLLUTION PROBLEM,

6. Aup THE rOLLOWING TO GE{TEON 2202---[% 15 NOT INTENDED 70 USE AM ASPHALT SOFTENING OR RECLAIMING
AGENT, HGWEYER, |F THE LNGINEER, AT THE TIME OF PRODUCTION, GETERKINES THMAT A SOFTEKING OR
RECLAIMING AGENT i8S _REQUIRED, THE CONTRACTOR WILL ADD VHE PRESCRIZED AGENT AND RILL BE PALD
INYDICE PRICE PLuS JUZ FOR THE COST OF THE SOFTENIKG AGENT FURK)SHED.

THE CONIRACTOR AWARDED THIS WORK WILi COOFERATE FULLY HMITH THE |oWA DEPARTHENT OF Envirowmenval QUALITY
AND LEND HiS ASSISTANCE LN THE FORM OF LABOR, scurmﬂms mrmmsé AND seuwneus nscsssm; YO PERFORH
W,

AlR POLLUTION TESTS THAT MAY AL REGUIRED BY THE [Owa UEPARTMENT OF EwviROMAENTAL QUALITY., [WE CORTRACTOR

ﬁ HEEEB§ gﬁvlSED TO CONTACT THE [owa UEpaRTIENT oF ERvIRORMEMTAL QUALITY, RExromd HaLwer, Prowg Bp,--
S~2b5-B134, BEFORE SUBMITTING 4 BID.

*SUBJECT To ENGINEERS APPROVAL A 2° (aOMM mAY BE useD.

Thg ENGINEER MAY REQUIRE A TACK COAT of 0.02 vo 0.05 GALLONS PER SURRE YARD.

Ruciem,Crugh | Racansfret | Constroct § | Regyeled | Primer o Rsphalt
and Sf‘g-*pﬂ. Sub -Grwdie sahmp{r Asphaltic Tack Coot Cement
Bitvminous St -Dase | Cone. Bose Bitummn or
Ovivete Base Emulaified
: Fsphalé
(Resicte)
Yo Ay feg Milas G 28] Tons
s XY © (X7 &XD 060
128,/98 9.516 7. EIE 44,838 Fivé 1771%
. -
FOOTNOTES: 8 Fiua puvntnr=?§F§ Bt 5§ﬁf:£g:A§3:{:?;§!
PLANMED OUANTITICS wiTH $ .

(1) Drim Mixins EouiPKENT ComPLYinG wiTk Stction 2001 -

MAY BE USED FOR PRODUCTION OF RECYCLED Asemarvic % Esrmﬂig AT P 37T LY. BASED ON AVERAGE
CONCRETE BasE. cur or IB*,

(2) Graver ﬂgsnesnrt T0 BE ADDED TO vie Satvaced Birty- (107 HEDGE SHOULDERING, AFTER TeE AseualTIC
MENOUS PATEREAL WILL BE FURNISMED COSY FREE TO CONCRETE 1S PLACED, WILL BE PONE BY OTHERS
co»rgaﬁrgn IE aTgCKPiLE 55 5&’5; SITE LOCATED 19 AND 15 NOT A PART OF THIS COMIRACT,

e 5. W% S.¥.& Secmion 22-98-27, al X
£} E:rbaivea at 34l ron Bovvom 4% uiFr, Estimaven e
S Fok YoP 27 LIFY, NETR -r|1A;4 4} “YASE
(4) ESTIMATED av47, 508 TOMS SALVAGED BItuMiMous Mavewiai. RUINI €] LR RALL

8 ') 1 -

5) Eoumncv vlL%u?:EnIZ?-%‘}gﬁ;E:E;?M !0: ﬁ:t;ﬁu . mw i1

EMEN E RE [ L ED LEGINIE \

MEET IASH  REQUIREMENTS FOR GRADES Sg—i oR Cg?:k WW

AS DESIGNATED BY THE ERGINEER, _IHE HORK ABD. HOT -

(B) ALL OR ANY PARY RAY BE ELVRIRATED AT THE DIBCREYICH {}2} GRAVEL CROSS ROAD INTERSECTIONS, DRIVEWAYS
OF THE ENGINEER, ARD F{ELD ENTRANCES WiLL BE SHAPED YO MEET

THE ®EW GRADE LINE BY THE CORTRACTOR AMB

(7) Section 1109.05 or 1972 Svemoand SeEciFicaTiONS WILL BE ﬁonswmen INCIDENTAL TO PRICE

SHMALL NOT APPLY, BID FOR

ECONSTRUCTLOK T4 SUB-GRADE.
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TYPICAL CROSS SECTION
St Ol o 523:28
(FPresant Roodusay)

e 2

1967y
{7537y

4 Fmanad frede (190

"

—,
J

CONTRACTOR WILL SCARIFY EXISTING 7¥ HominAL Bl?uaéaous MATER1AL IN SUCH
e HANNER AS 10 SALYAGE rnE MAXEMUM AMOUNT OF THE BITUMIHOUS RATERIAL,
ORTRACTOR WILL LOAD THE BITUMINOUS MATERIAL AND _MAUL YO PLANT 51Tf WHERE
TME RATERIAL WILL BE CRUSHED OR PULVERIZED IO A 2" MAXIMUM S1ZE. HO OTHER
SRADATIOH RESUIREMENTS WILL BE SPECIFIED. [ME CONTRACTOR SMALL TAXE ALL
NECESSARY ?N&cnc!lons TO PREVENT CONTAMINATION AND SEGREGATIONS OF THME
SALVAGED MATERIAL, PRICE BID Will SE ON A $0. YD, BAS!3S AND WiLL INCLUDE
LL COSTS FOR SCARIFYING, SALVAGING, LOADING, MAULING, AND_CRUSHING.
og{:?grea WILL €UT $0D OFF ROADWAY EDGE BEFORE SALVAGING BITUMINOUS
L.

YHE PLANT SITE WILL BE LOCATED !E THE S W,k S.W.Y SecTion 21-98-27 on
PROPERTY UNDER LEASE TO ROSSUTH Lounty, TH{ CONTRACTOR SHALL HAVE Futl
4ISE OF THTS LOCATIOKN DURING CONSTRUCTION AT HO €OSt,

Arter THE BlTugIHOUS HATEREAL HAS BEEN REMOVED THE CONTRACTOR WilLl REMOVE
75 EXISTING CHEMICALLY TREATED, SUIL-AGGREGATED SUB“a $E BY SCARIFYING
OF THE SUB-BASE HIDTH AND WINDROWING ON THE OTHER QF THE SUB-BABE,
g; CO?TRACTO? WILL THEN LOWER THE EXPOSED SUB-GRADE AH AVERAGE DEPTH OF
. HE LOWERIMG AND WIDENING OF THE SUB-GRADE WiLL BE ACCOMPLI{SHED
BY. SCARIFYING THE SUB-GRADE AND BY MEANS OF M?Y R PATROLS BLADING THE
SUB-GRADE MATERIAL TO THE FORESLOPES, FTER 1/7 OF THE SUB-GRADE 1§
LOWERED AND WIDENED, THE SALVAGED CHEMICALLY TREATED SOIL-AGGREGATED
BASE Wil BE WINDROWED YO THE OTHER ?!DE AND THE REMAINDER QF THE SUB- -
GRADE wWiLL BE LOWERED ANL WIDENED. T 1% INTEN EE THAT THE FINISHED
SUB-GRADE WILL HAVE A HOMINAL WIDTH OF 2e38WITH )il FORESLOPES.
THE SOD ON THE FORESLOPES, AFTER THORDUGH DISKING, SHALL BE REMOVED
FROMA THE AREA AND PLACED OR THE AREA 79 BE OCCUP{ED BY THE OUTER PORTION
OF THE EMBANKMENT I# LAYERS NOT OVER 1% LO0SE THICKNESS, HE
EXISTING SLOPES SHALL BE HOTCHED AS_REGUIRED BY TWE ENGIMEER IW STEPS A3
THE GRADE 13 LOWERED AND WIDERED. THE MATERIAL WILL BE PLACED ON THE
SLOPER M LAYERS WOT OVER I LOCSE THICKNESS, FTER THE LAYER HAS
BESN SMOOTHED AND BEFQRE THME NMEXT LAYER 15 DEPOSITED UPOM 1T, THE LAYER
SHALL B COMPACTED WITH A AIHIAUM OF ONE ROLLING PER INCH QF DEPTH OF !
EACH LIFT, AND IT 18 FURTHER REQUIRED THAT YHE ROLLER CONTIHUE OPERATION
URTIL 1T IS SUPPORTED ON VS TAMPING FEEY OR THE EQUIVALENT,

Tz pa1ce 810 ron "Lonsyruct 8° Soi-Resrrcaten Syp-pase® wiLlL ircLuDE R
sgL BALVAGING OPERATIONS A8 PAEVIOUSLY MENTIONED AS ?ELL AS CONSTRUCTING
SOIL-AGCREGATED Sup-Pass (USING SALVAGED MAYERIAL).

TYPICAL CROSS SECTION .
Sta. i50e908 m 5230280 : o
Reconstructed ool .

" 1
7™ o gl B " e (4 e ers T
4N sl Racyeiod Aaphal tic Caverate Bosa - .
7 & Nominel  dell_ A39rsgeta " Sub byeg

- Y
: -3 N - i
LA B ammern |




