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Disclaimer

The contents of the report reflect the
views of the author who is responsible for
the facts and the accuracy of the data pre-
‘sented herein. The contents do not necessarily
reflect the official views or policies of the
Iowa Department of Transportation or the Federal
Highway Administration. This report does not
constitute a standard, specification, or regu-
lation. -
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RECYCLED PORTLAND CEMENT CONCRETE PAVEMENT -IN TIOWA

INTRODUCTION

in.récent years, there has been an increéased interestlin
conséﬁvatioh of our resources, preservation of our environmen;
and maintaining our ecology. Recycling of materials is a pro-
cedure that will‘immediately contribute to all of these desir-
able end results. Oﬁr economy is built on private enterprise
and profit incentive and in the past, with abundant inexpensive
resources, there was little incentive to recycle. Shortages of
materials and energy (once considered abundant) along with regu-
lations to protect the environment have emphasized the need for
recycling. These environmental conditions coupled with the léss
of purchase power by inflation has generated more interest in.
recycling in fhe transportation field.

The Iowa Department of Transportation (Iowa DOT) is intexr-
ested in recycling-portland cement concrete (pcc) pavement to:

1. Provide aggregate where high guality aggregate
is no longer economically available.

2. Eliminate the need for locations to waste the
large amount of pavement rubble.

3. Conserve the present aggregate sources.

4, Reduce the need for dlsruptlng land for
' guarrying purposes.

5. Save fuel and energy by reducing aggregate
‘transportation.



6. Reduce damage to haul roads near paving projects.

7. Achieve a monetary savings while constructing
high dguality roadways.

EARLIER - PROJECTS

Lyon County

| The first Iowa DOT project (in 1976) utilizing crushed
pavement as an.aggregéte in pcc was leocated in Lyon County
(extreme northwest Iowa ).1 The project consisted of. the
approaches to two bridges totaling about 1.5 miles of paving.
The old pavement was consﬁructed in 1936 usging a‘gravel coarse
aggregate and was in good condition prior to recycling. The
crushed pce was used with natural sand in the constiuction‘of new
‘9 inch thick pavement. Some of the old 7 to 10" thick pec
pavement with 3" of asphalt resurfacing was crushed as a mixf_
tﬁra and used in a 7" econocrete lower course. The 4" top
course of concrete utilized crushed pcc aggregate without A.C.
resurfacing. The Lyon County reseérch was very successful and

demonstrated the potential for recycling pcc pavément.

Pottawattamie County

Iowa recycled another pcc pavement in 1977 based uponrthe
success of the 1976 Lyon Countyfproject. This sproject was .
3 miles of I-680 in Pottawattamie County. The old pavement,

constructed in 1952 with a good guality crushed limestone



(Gilmore City) coarse aggregate,was in goodSCOndition exhibiting
essentially no distress when it was recycled. The crushed pce
aggregate was used with natural sand in the 4" econocrete base

and the 6" pcc shoulders on one lane of I-~680.

PROJECT LOCATION

Three pcc recycling paving projects (Page TQF~2~2(16)~M29~?3,
Taylor TQF~2~3(15)~~29-87 and Taylor TQF~2~3{18)-~29~87 located
in southwest Towa were constructed in 1978 with completion in
1979. The materiél for these projects was crushed in 1977, Tﬁe
combined projects were approximately 16 miles iﬁ length beginning

near Clarinda - and extending easterly to near Bedford.

SOURCE OF RECYCLED AGGREGATE
The old pavement was constructed in 1929 using Platte River
sand~gravel aggregate from Oreapolis, ﬁebraska. The slab thick-
ness varied from 7" in the middle to 10" at the outer edgesr
(Figure 1l). The pavement was 18' wide with 3" curb on all but
about three of the sixteen miles. 1In 1964, all curbed sections
were résurfaced.with Type "A" asphalt concrete for curb elimination. .
The old pavement was in generally good condition. Thefe-was
some surface check cracking that is typical, to Qarying degrees,
of the Feldspathic Platte River material. This surface'crécking
- had little adverse effect on the pavement except in a few_locélized

areas. Twenty-three 4" diamter cores were taken from the old



ﬁaVéMQHE.‘ The average strength of those cores was 6535 psi
(corfécted for H/D). The reason for reconstruction of.this road-
way wéé obsolescence of width and alignment.

fﬁere Qaé sﬁbStanﬁial reinforcing steel'(figures i and.Z)
with four lbngitudinai 5/8" diameter smooth round bars. Tﬁé
transverse steel consisted of 11 feet by 5/8" diameter plain bars
‘at 3'‘centers. They were placed so that they extehde6.Within 6"
of the edge.Of'pavemeﬁt and alterrate from edge to edge.' There
were HOWEls‘éhd additional 8_f00£ by 5/8" aiameter bars at all
construction joints.
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CONTRACTS AND CONTRACTORS

The Iowa DOT let two sets of tied contracts (Appendix A).
for the complete reconstruction of the roadway. The first waé
"grading" which included the "Removal and Crushing of 0ld Pavement".
The special provisions for the removal and crushing of old pave-
ment are included as Appendix B. The contractors £for the grading
were Sterling McLaren Construction Compény, Inc. of Shenandoah,
Iowa and Johnson Bros., Inc.iof Red Oak, Iowa. Sterling McLaren
and Johnson Bros. performed the grading, but subcontracfed the
breaking and removal to Reilly Construction Company of.OSSian.
Iowa, and the crushing to Kuhlman Construction Company of Colesburg,
Iowa. The second set of tied projects was for the “"paving". The
successful bidder was Irving F. Jensen Company, Inc. of Sioux City,

Iowa.

REMOVAL OF THE ASPHALT OVERLAY

The first phase in the recycling project was the”reMOval of
the tw§ to three inches of asphalt resurfacing. 1In plaﬁning for
the project, thé general consensus was that the asphéit removal
would be relatively easy. Unfortunately, this.was not true and

it required substantial effort and a number of operations to

remove the asphalt,
Shattering of the asphalt resurfacing was the first opera-
tion in the removal. This was accomplished with a special pave-

ment breaker designed and manufactured by Reilly Construction.



The pavement breaker (Figures 3 & 4) was fabricated using a new
diesel pile driving hammer mounted on the running gear of a

motor grader and towed with an. end loader.

Figure 3: Special pavement breaker

Figure 4

Special pavement breaker



The diesel ha@mer was adjusted to p;qduce the right amount.of
energy when cooidinatéa wiph”the forward speed (1 to 3 MPH} to‘_
fracture the overlay with minimal damage to the underlying slab;
After the fracturing, a #16 motor patrol equipped wiﬁh
three rippér teeth tﬁre the asphalt from the pce s}aba There
were times when the asgphalt adhered very tightly aﬁd-the patrol
could not pull three teeth. In some cases, the patrol could__
pull.oﬁly two:teeﬁh, and in some casesf only_one toqth.‘
A rubber tired end loader was.used to remove the ;oosengd:‘
material and_scrape free any adhering mate;ial. The final épg;af

tion was brooming to remove the fine material.

BREARING , REMOVAL ANWD CRUSHING OF THE PAVEMENT

There is no standard method of breaking and removal. The
procedure selected is dependent on tﬁe contractor's plahs for
stéel removal and crushing. In the first Iowa DOT recycling
project (Lyon County) the contractorsused a pneumatic hammér
mounted on the rear of a backhoe to punch holes in the éid siab ;
on 3 foot centers. The concrete rubble wés transported in larger
chunks and most of the steel was removed at the crushing“planﬁ.
On the sécond recycling project, a commercial pavement breaﬁer.
was used.

This recycling project was much larger and, thérefdré; allowed
the contractor more options and the consideratioﬁ of more special-

ized equipment. As noted previously, the old slab of this project



contained nore steel than the first two Iowa projeété. With
this in mind, the contractor intended to extensively shatter
the concrete, but Beéaﬁée'the concrete rubble was to be bické&
up, caf¢ wag required not to punéh the concrete into the éféde.
Tﬁe sﬁééial diesel piié driver breaker would ac¢omplish these
tasks. ?ar:bfeakinq of the old bcc slab, a 1ar§e.ffont'end
Ldadef.towéd thé“sﬁéciai-breakeiiat abou£.1 M?ﬁ with 85 to 90
blows per ﬁiﬁufe. The breaking oﬁefatidn requiréd 12 passes
(6 per léﬁé) to prd&ide thé desired shattering on.thé'Cuibed
seéticns; Anothey precaution,to avoid including subgrade
ﬁétérial, was ﬁo blade away the shouldersand ekpose the.edges
of the slab.

| ‘A-fﬁbbé: tired hydraulic éxcavator (Figure 5) equipped
with a ripper todth (Figure 6) which was referred to as a
"Rhiﬁé horn" was used to dislodge and rémove part of the rein-
fording steel,‘ To avoid punching the concrete rubble into the

baseée, the"Rhino horn"was operated from the excavated shoulder

area. The operator would reach the "Rhino horn" to the oppos ite

édge and rip back to the center of the slab.
The sté&el was hooked and elevated to expose it for removal
(Figure 7). This operation was conducted from each shoulder so

the rubble was moved toward the center of the old slab.



Figure 5: Excavator edquipped with "Rhino horn"

Figure 6: "Rhino horn" ripper tooth



Figure 7: Dislodging and exposing the steel
A cutting torch was used to cut the exposed steel

the concrete rubble (Figure 8).

Figure 8: Removing the steel with a cutting torch
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A shear (Figure 9) was used to cut the steel into two foot
; lengths to increase itg value as scrap. The contractor sal-

vaged 200 tons of scrap from the 16 miles of recycling.

Figure 9: Shearing the steel
The concrete rubble (Figure 10) was then loaded with a
track mounted £ront end loader (Figure 11} for transport to the

- crushing site.

Figure 10: The recycled “Quarry"
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Figure 1ll: Loading the coﬁcrete rubble.

Operator capability was very important as special provision
183 (Appendix B) required recovery of at least 80% of the old
concrete sl‘_ab. It was necessary to avoid incorporating earth
subgrade into the rubble that would cause problems in producing
a crushed product with not more than 5% passing the No. 200 sieve.
This was different from the normal practice of when all concrete
plus some earth is loaded.

The concféfé ﬁés.stoékpiled for crushing at two sites that
had been leased by the Iowa DOT. 'Crushing the concrete rubble
presented some problems not encountered in quarrying operations.
First, a scalper reﬁerred to as a "grizzly" was used ahead of the
primary jaw {(Universal 20-76) crusher to.remove mud balls and

other fines (Figure 12).
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Figure 12

The primary crusher with conveyor from scalper

This was effective in alleviating the problem of meeting
the No. 200 sieve specification.

There was still some reinforcing in the rubble. Sufficient
clearance of the conveyor belt at the primary crusher was requi;ed
to allow the metal pieces to leave the jaw. It was then necessary
to remove this steel to avoid damage to the secondary crusher.

This was accomplished by a large electromagnet (Figure 13).

Figure

13



A laborer manually removed the steel from the magnet. The
contractor indicatéd thaﬁ‘on_futuré_xeqycling, he would use

a self-cleaning magnet;f'

Primary grh$hing:rednced the concrete to_approximately-

3.inch sizéfmatétial{;}fhecrushed.prqquct waé furﬁhér pPro=~
cessed in thé_éééon@arf-crﬁsher.with é_Universal 10-36 jaw
and separétéériﬁfd 1% iﬁéh'ﬁb 3/8 inéﬁ:énd minuszé/B inch
size material. At the start, the fines were removed from
‘the minus 3/8"_material at the secondary crusher, but after
the "grizzly" was opened for scalping, this was no longer
necessary. The crushed products were stockpiled by a con-
veyor belt with radial movement capability.

Typical gradation of the two sizes were:

Coarse Fraction

Sieve Size Percent Passing
1% inch 100
I inch - _ 72
3/4 inch _ 39
¥ inch : . ' 21
3/8 inch 9.3
- No. 4 2.9
No. 8 _ 2.0
No. 200 0.7

Clay lumps = 0.2%
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Fine Fracticn

Sieve Size : Percent Passing
- 3/8 inch 100

No. 4 ' 76

No. 8 51

No. 16 - 030

No. 30 ' 16

No. 50 8.0

No. 100 3.5

No. 200 2.0

The crushing operation produced approximately 65% coarse
fraction and 35% fine fraction. The total estiﬁated production
for use was 28,000 tons at the New Market site and 26,000 at
the Bedford site.

The breaking, removal and crushing operations were com-

pleted in 1977 as part of the grading contract.

TESTING OF RECYCLED AGGREGATE

The crushed concrete was evaluated using the conventional
aggregate tests (Appendix C). The 59% abrasion loss was slightly
above the 50% allowed for crushed stone. The 42% "A" freeze and
thaw loss was: much higher than the 6% set forth by the standard
specification. There is some question whether_these tests ére
applicable to recycled aggregate. The recYcied aggfegate, may:’
in fact, provide high performance in the new concrete. The
recycled aggrégate was accepted on the basis of ﬁigh perfdrm&ﬁce

in the original slab.
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TRIAL MIXES

A number of trial mixes were made utilizing the recycled
aggregate in different proportions (Bppendix D)f The two
earlier Iowa DOT pcc recycling projects had demonstrated that
some natural sand was necessary to provide a workable mix,
therefore, all trial mixes included a natural sand. Iowa's
standard pcoe mix proportions uée‘oﬁiy two aggregates and a._
Standard Specification c-4 mix would be typical for a primary
-road pavement.

C-4 Mix Proportions _
' Quantities per cu.yd.*

Material Absolute Volumes {pounds)
Cement (Type.l) 0.118330 626
Water 0.159808 - 269
Entrained Air 0.06 o
Fine Agyg. 0.330931 1478
Coarse Agg. 0.330931 1478

- *Agsume aggregate Sp.Gr. = 2,65
An effort was made to use percentages of recycled materials that
were in keeping with the quantities available. A number of pre-
liminary trial mixes were made with a sand (Hallett-Ames) that
is normally used by the laboratory. Most of the mixes were made
with 626 pounds of cement which is typical for primary réad paving.
Durability of the recycled concrete was 24 when tested by ASTM ¢
C666 Method B (freezing inszair, thawing in water). 2 90-~day
moist cure conditioning preceeded the freeze-thaw testing. Con-

crete abrasion tegts were conducted on both recycled concrete and

16
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concrete made with virgin aggregate. The fesultsawere almost
identical.

Most of the project trial mixes (with southwest Iowa sand)
included a water reducing admixture. The 28—déy sﬁrengths
tanged from 5300’psi to 6010 psi. Workability was not seriously
affected by the use of crushed concrete aggregate.

The trial mixes were the basis for development of the mix

proportion section of the special provisions (Appendix E).

PAVING PROJECT

The paving was let independent of the project for pavement
removal and crushing. The paving began on July lO,‘l978 with
the majority being constfncted during 1978 and completed May.7,
1979. |

Paving with rechled aggregate presented only minor differenceé
from a conventional paving operation. First, there were three
aggregates instead of the normal two. The second was somewhat of%ﬁﬁ%w-
a problem resultihg from the recycled aggregate and specifically
the fact that the crushing was in 1977 with paving in 1978. The
fine crushed concrete aggregate developed a fhree inch crust
apparently froﬁ recementing of the crushed product. To minimize
this problem, the material was passed throughla 3 inch by 3 inch

screen prior to batching.

The paving train was completely conventional with the first

17



piece of equipment being a CMI Autograde with the conveyor to
ca?r? the plastic concrete over thg subgrade trimmer. A Rexnord
Town and Country slipform paver placed the 8" thick 24' wide
_slab; After a limited amountcof handwork, straightedging or
floating, a transverse tine grooved texture was imparted by a
'CEI machine. This was followed by application of a white pig-
mented wax base cufing ébmpound. |

Construction testing included slump, air content, flexural
strength and density (Appendix F). A summary of the averages
of these tests by project is:

Modulus of Rupture

- Project S lump Air - 7 _day 14 day  Density
Page TQF-2-2

(16) ~~29-73 1.65 6.8 718 778

Taylor TQF-2-3

(15) =~29-87 1.46 6.9 745 809 135.8
Taylor TQF~2-3

(18) ~-29-87 1.47 7.0 771 843

The only reinforcing steel other than doweled work joints
are #4 x 36" tie bars across centerline at 30" centers. Con-
traction joints skewed at 1 to 6 were sawed on 20 foot centers.
Both the contraction and longitudinal centerline joints were -

sawed a nominal 1/4" wide and a minimum of 2 inches deep (T/4).

ENVIRONMENTAL FACTORS
Recycling provides a direct benefit in conservation of raw

material and energy. On these Page~Taylor projects, 28,124 tons

i8
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of coarse and 12,661 tons of fine crushed concrete aggregate were used. This
eliminated the need of disposing of 40,785 tons or 20,602 cubic yards
(Sp.Gr.=2.35) of concrete rubble. It also saved 45,991‘t0ns of virgin
aggregate (Sp.Gr.=2.65). Approximately 200 tons of steel were salvaged for'
recycling.

If the gasoline and diesel fuel used in reclaiming the old slab are
considered similar to that used for removing the overburden and obtaining
virgin aggregate, there is a substantial fuel savings in eliminating the
éggregate transportation from the quarrry to the project (estimated at 75
| miles). It is further estimated that this prevented $27,000 damage to haul

roads in the vicinity of the project.

COST COMPARISON

The hroiect was let as a recycled concrete project and bid data using
conventional agghegate is not available. The estimated cost analysis summary
is: |

- Average Cost of Recycled Maierial

33,904 s.y. Removal & crushing @ $3.70

$ 125,444.80
127,845 s.y. Removal & crushing @ $3.30

421,888.50
$ 547,333.30

[ 2 ¢

Minus normal removal cost
161,749 s.y. @ $1.00

- 161,749.00

Plus added cost for Class 10 material
54,000 tons @ $0.30

+ 16,300.00

TOTAL COST  § 401,784.30

Material Cost Using Recycled Concrete

Crushed coarse aggregate 0.542 ton @ $7.44/ton = $ 4.03
Crushed fine aggregate 0.319 ton @ 7.44/ton = 2.37
pc sand (.467 ton @ 5.60/ton = 2.62
Cement 0.313 ton @ 48.00/ton = 15,02

$24.04

8" paving = $5.34/s.y.
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Material Cost Using Locally Available Material for A-6 Mix

Coarse aggregate {Class 2) 0.582 tons @ $10.50 = § 6.11
pc sand 0.873 tons 8 5.60 = 4.89
Cement 610 jhs @ 48.00 14,64
$25.64
8" paving = $5.70/s.y.
Savings:
243,356 s.y. 8" paving @ $0.36 = $ 87,608.16
2,765 s.y. 6" paving @ 0.27 = 746,55
Haul Road savings 27,000.00

$115,354.71

Savings per mile = $115,354.71 = 16,656 miles = $6,925./mile

POST CONSTRUCTION TESTING

The Iowa DOT drills 4" diameter cores to determine the pavement thickness
‘which is a factor in the basis of payment. These cores are tested to
determine compressive strength and air content (Appendix G}. The averages for

the three projects are:

_ : _ Computed ®Air
Project Slab Strength Hardened
TQF-2-2 Thickness 28 day Concrete

Page

(16)~-29-73 8.2 13874 7.2
Taylor

(15)--29-87 8.3 3885 7.6
Taylor ‘

(18)--29-87 8.4 3802 6.4

PERFORMANCE EVALUATION

The riding quality was determined using the BPR Type Roughometer with
101, 94 and 99 inches per mile on the three projects {Appendix H). Thesé'
values indicate a relatively poor riding pavement which is attributed to the
quality of workmanship during construction, not from problems caused by the
use of recycled aggregate. There were three end-of-day work joints that were
so rough, they were not acceptable and were repaved.

20



The frictional quality has been determined by ASTM E-274 {Appendix I).
The initial friction values were exceptionally good with project averages of
50, 56, and 61,(SN40)._ Friction numbers at 40 MPH have been determined
annually from 1979 through 1982. The friction numbers in 1982 after three
years of traffic were 45, 52, and 49. These values would be typicai of
transverse tine textured PCC pavement.

A field review of the three projects was made in October, 1979. The
general surface appearance was very similar to that of conventiona} paving
projects. The joints appeared to be in good condition exhibiting no faulting
ar deterioration even though some did not appear to be well sealed. An
October 1982 field review found very little joint faulting, but faulting up to
1/8 inch was measured at a few joints. The joint faulting had increased to an
average of 1/8" by November 1983. The most recent joint faulting survey was
conducted in September 1984. Three joints were measured at each of 15
milepost markers. The average faulting at the 45 joints was 0.09 inches. The
fau?lting just before and after the recycled project ranges from 1/8 to 1/4
inch. Both the pavément prior to and beyond the project are slightly older
than the recycled project. The joint faulting appears to be progressing very'
similar to the comparative sections on either end. Load transfer devices were
not used on any of these projects.

| There is a number of surface popouts which have little adverse effect on
the integrity of the #avement, They are more numerous than wouid be expec;edA
on a conventional pavement resulting from iron oxides in gravel or unsound
chert in crushed limestone. The cause of the popouts in the recycled concfete[
were chunks of the crushed material from the fine crushed concrete
stockpile. The weakly cemented chunks came to the surface during

consolidation and through the freezing of one winter season resulted in

21



popouts. The popouts resulting from the fine crushed aggregate chunks have
not caused any significant prdblem. There has been 1ittle change in this
problem since the initial popouts.

A substantial amount of random craéking has occurred beginning soon after

construction. Thére are areas exhibiting a significant amount of 1dhgitudinaT

1/4 point cracking. This 1/4 point cracking is probably attributed to
differential settlement of the grade.

The frequently occurring midpanel hr&cking is of greater concern. It is
suprising that these are so preQaTant considering the skewed.joints at
intervals of 20 feet. A survey of this midpane! cracking was conducted in
.September 1984, The number of midpanel cracks were counted in tHe 50 panels

immediately east of each milepost marker. The results were:

Cracks per _ Cracks per
MP 50 Panels MP 50 Panels
54 6 62 11
55 16 63 - 18
56 14 ' 64 2
57 4 65 ' 0
58 16 66 7
59 15 67 17
60 .18 68 ' 8
61 2

The range is from 0 to 36% with an average of 20% of the panels having
cracked. The project to the east with transverse tine texturing and skewed
joints at 20 feet had 6% midpanel cracking east of milepost 70.

Cores were drilled in July 1982 to investigate the reason for this |
problem. The strength of three cores taken from an area with a predominance
of midpanel cracking ranged from 7,080 to 7,140 psi with an average of 7,120
psi. These relatively good strengths were very consistent and the midpane]
cracking is apparently not due to poor stréngth. Four core$ were also drilied

through contraction joints in this area to verify that they had cracked and

22
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were functioning. A1l four cracked as intended andkwere functioning, The
midpanel cracking generally follows the transverse tine texturing. In
addition to the reduced section at this point, subsequent 13boratory
evaluations have shown that the standard cure application of 1978-79 was not
fully effective in sealing the transverse tine texturing. This in'cohjunction
with the relatively porous recycled aggregate may have allowed drying
shrinkage which contributed to the cracking.

The chloride content of the pavement was determined from the cores taken

in 1982. The chloride contents at various depths were:

Depth Chloride Content
Inches : Pounds per Cubic Yard
1/2 2.6
1 0.9
1172 0.6
2 0.4

The general appearance of the recycled pavement is very good. There is
- no indication of deterioration even though the joint sealant has not prevented
water infiltration. The pavement has performed very well to date with no

maintenance problems.

CONCLUSIONS

This study of PCC pavement constructed with recycled aggregate supportis.
the fo]]owing conclusions:

1. The recyc?ed PCC pavement has exhibited a good performance.

2. The major problem with this recycled PCC pavement has been a high

frequency of midpanel cracking.

3. The faulting is typical of conventional pavement without load transfer

assemblies.
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4. There is a substantial economic benefit for recycling PCC pavement in
areas where quality aggregaté are not in close proximity. |
5. The recycled PCC pavement has exhibited good frictional
characteristics.
RECOMMENDATION
Recytling of PCC paVement should be cdnsidefed as an a¥terna£e on ail

future reconstrdction or rehabi]itation projects.
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| CONSTITUTING & PART OF THIS CONTRACT. HEREBY AGREES TO CONSTRUCT YARTOUS TFEiS OF WORK AND. OR, TG SUPPLY VARIOUS MATERIALS OR SUPPLITS IN
D ITUGDARCE iTH THE PLANS AND SPECIFICATIONS THEREFOR, AND IN THE LOCATIONS DESIGHATED IN THE NOTICE T0 BIDBERS. AS FOLLOWS;
: '{{foff . ITEM QUANTITY UNIT UNIT PRICE AMOUNT
L, EYCAVATION= CLASS 11« ROADHAY &
. BORROU 10+902 CUe YDS. 100 10490800
© 2 EXCAYATION: CLASS 12+ BOULDERS 0 CUs . ¥D3e 1800 ) 0G0,
3 EXCAVATION< CLASS 20 : : 17 CU. ¥DS» 5.00 850
T4 BACKFILL. SPECIAL ¥.(JL0 TONS bed8 27493 o &1
S . SURFACING. GRANULAR. CLASS A ) : :
CRUSHED STONE - ON ROAD 728 TONS ‘ b 10 B MUQe &
L STABILYIZED SHOULDER MATERIAL L+32)k TONS 770 UB skl ?:
7 - PAVEMENTs STANDARD OR SLIP FORNM
Pe Lo CONCos CLASS As & IN-» 2hsbl42 Sde YD3e Lol 152+b37.2°
& MEDTANs & INe Peo L CONCRETE HY SR« YIS 15.00 ELO.O¢
9 BRIDGE APPROACH SECTION - : )
REIMFORCED AS PER PLAN 107 5@« YDS. 0. 00 w2500
S0 SURFACE TREATMENT ‘ o
OF Pe Ce CONCRETE PAVEMENT 24+ 793 Sde YD3. ' o1
1Y CONCRETE« INCIDENTAL Pe (o Y CUe ¥DSe: 125.00 . s00-0¢
e CULVERT. CONCRETE ROADEAY PIPE , ‘
- 3 INe DIA. o LY LIN« FTs 2k 00 C dsbhUYen
13 APRONS~ CONCRETE~ X2 Ih. DIA. L ONLY h20.00 12000

LM APRONS«: CONCRETE< 3k INe DIA. d ONLY 290 34 ¢ BB o

FARTY OF THE S?CONB PART CERTIFIES BY HIS SIGNATURE ON THIS CONTRACY. UNDER PAIN OF PENALTIES FOR FALSE CERTIFICATION, THAT HE HAS COMPLIED
bwbTe 324 TR OF THE (875 CODE OF 1OWA AS AMENDED  iF APBLICABLE )
LA §9£CIFICA1FO'VS AND BLANS ARE HEREDY MADE A PART OF AND THE BASIS OF THIS AGREEMENT, AND A TRUE COPY DF SAID PLANS AND SPECIFICATIONS 15 NOW ON :

"B WML G FIGE OF THE PARTY OF THE FIRST PART UNDER DATE OF DECEMBER ¢8. 1977

: THAT 1N CONSIDERATION OF THE FOREGOING, THE PARTY OF THE FIRST PART HEREBY AGREES TO PAY THE PARTY OF THE SECOND PART, PROMPTLY AND ACCORDING
POTHE REQUIREMENTYS OF THE SPECIFICATIONS THE AMOUNTS SET FORTH, SUBILCT TO THE CONDITIONS AS SET FORTH N THE SPECIFICATIONS.
THE PARTILS U RETO AGREE THAT THE NOTICE AND INSTRUCTIONS TO BIDDERS. THE PROPDSAL FILED HEREIN, THE GENERAL SPECIFICATIONS OF THE IOWA DEPARTMENT OF

Craseortatonsor, . D10 TOGETHER WITH SPECIAL PROVISIONS ATTACHED, TOGE THER WITH THE GENERAL AND DETAILED PLANS. IF ANY, FOR 5A0 PROJECT

o AL ¢ .
AN br-8dq.pe TOGETHER WITH SECOND PARTY'S PERFORMANCE BOND, ART MADE A PART HEREOF, AND TOGETHER WiTH THIS
UM HT CONSTITUTE THE GONTRACT BETWEEN THE PARTIES HERE TO. ‘

THAY 3V JS FURTHER UNDERSTOOD AND AGREED BY THE PARTIES OF THIS CONTRACT THAT THE ABOVE WORK SHALL BEE COMMENCED OR COMPLETED IN ACCORDANCE WITH

APPROX. OR SPECIFIED STARTING GATE SPECIFIED COMPLETION DATE
DR HUMBER OF WORIUING DAYS il NUMBER OF WORKING DAYS

. M TOLLOMING SCHEDULE:

60 WORKING DAYS 0T 20+ 1978

AT TINE S THE ESSENCE OF YHUS CONTRACT ANG THAT SAID CONTRACT CONTAINS ALL OF THE TERMS AND CONDITIONS AGREED UPON BY THE PARTIES HERETO.
. WI TNESS WHEREDF THE PARTILS HERETO HAVE SEY 1HLR HANDS FOR THE PURPOSE HEREIN EXPRESSED TO THIS ARD THREE OTHER IDENTICAL !NSTRUME?\HS AS OF

N, DAY OF w;}»?'}“j‘“”? T L5 74 ¢ PO
_IouaA E)EI‘J\R'\NC NT OF TRANSPORTATION

ay L i
/ r’mnv QU THE FIRSY PARY

I{QV[{I}}:: Fo JENSEN COINCe OF STOUX CITY+x IOUWA-
7T

) ;o { :
BY ot ey ‘/(I"“""T'-"”‘;=‘-—".I-'r"‘fu;"‘ e
PARTY OF THT SECOND PART
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| CONTRACT NO« LU PROJECT T@F-2-3()a)--29-87

ITER

NO
15
1k

1v
(o

-]

19
=

31
32
33
3y
35
3k
37
34

- SEEDING

39
b
U

CULVERT
PIPES 148
CULVERT «
PIPE. Y
CULVERT

UNCLASSIFIED ENTRANCE
INe DIA.
UNCLASSIFIED ENTRANCE
INe DPIAc«
UNCLASSIFIED ENTRANCE

CSEWERS

PIPE, 34 IN

¢ DYhe

ELBOWS (ORRo METAL PIPE

18 INe DYAe
INTAKD~ RA-
INTAKE s RA-
INTAKES RA-
MANHOLE « RA

SEWER. 2003
BRIDGE END

© GUARDRAIL «

GUARDRAILA
GUARDRATIL «
RE-33
GUARDRATL «
RE-5¢ ‘
BARRICADE 5
BARRICADES
REMOVAL OF
RETIOVAL OF
SILT BASIN
SILT PIVOH

LE00D STORMs 12 INe

3 - MODIFIED

3

b

-2

DIAﬂ
D STORM+« 15 IN. DIA.
DRAINs RF=35 '
FORMED STEEL BEAN
POSTE BEAN

END ANCHORAGES« BEAN
END ANCHORAGES< BEANM

ROAD C(LOSURE« RE-3

PAVEMENT
EXISTING STRUCTURES

BALE FOR DITCH CHECKS

SODDING

STABILTZING CROP -

MULCHING
FERTILIZING
TRAINEE RET

AND FERTILIZING

MBURSEMENT

116
10
50

Egioe ¥ ol _ S il il

-337.500

i3
4.032

gc

14740
585

F.300
5100
5.100

500

LINe FTo

LIN« FTe

LIN° FTD
ONLY
ONLY
ONLY
ONLY
ONLY
LINs
LIN-
ONLY
L.IN-
ONLY

FTe
ETs

FTe

ONLY

ONLY
ONLY
ONLY
S2e YBS.
LUMP UM
ONLY
LINo
ONLY
SQUARES

ACRES
ACRES
ACRES
HOURS

FTe -

Appendix A

UNIT PRICE

2000
15000
35.00

9000
600.00

1+209.80

1+580.00
120000
' LS“GB
15.00
35000
6000
E?oGQ'

ckOe00

25500
3543.00
150.00
" Yedh

5000

=50
1800
2000

325.00
1LG.00
80 G0
B0

GRAND TOTAL

PAGE 2
A0

1+380-0

1500
125000

G0 0°
800 .0;
1,200.0
15000
142000
BE 0

L. U58 e
BsU0ED.
2:005.0°

B3kl

2l a0

795600
S350
L+98001
5:0ud-T¢
30C-0
1-300-8
8700
£50-3:
LU0

s bhbde st

3500
4gge.gr o
uaoeg.

$289+30bek
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o a'_na.n 3.-}4 H-4074 Page 3
* Sty of vork GRADING profoct No.___E=2-R( 4) ==20-73
wie'__3+21) COST CENTER b3LOCO OBJECT 877
’ i B County P AG £
oN TOWA 2 FROM THE TAYLOR COUNTY LINE AT NEW MARKET WEST
3.2 BILES : _

YHIS AGRIEMINT mode and ontered by and betwean the lowa Department of Trensportation, Des Molnos, lowa, tomsisting of the follewing mambers;

ROBERT _R_RIGLERs STEPHEN GARST= DONALD K GARDNERw ALLAN THONS.

We Fo MCGRATH« BARBARA DUNN- & Le STANLEY SCHOELERMAN

TERLING MCLAREN CONSTRe (0o« INCe OF SHENANDOAH« IOUA

3Jonwsow 8R0S

from,

{o,

ol

oo

[ I i o 3 -

18

, party of the firat parf, ohd

Deoa

INC. OF RED OAKs IOWA

grasrty of !lo wcond pml

WITHESSEYH: That the party of the aoconci parl, for ond in conslderatien of $ ****{:33 q?a l:iﬂi

, poyablo s set forth in the specifica~

tams conttltuting o part of -this contsoct, hersby agreos to construct varlows items of werk and, or, to supply various matorials o supplies In nccardunca with the plans

(m! e l: iions nmrnior _ond in the [ocations dasignaed in the notice 1o bidders, oy followst

; ITEM Quantity Unit Unit Price Ar'nouni

EXCAVATIONs CLASS 10+« ROADHAY &
BORROU : bh8+705 Cls .¥YDSo o 400 2L?« 44200
EXCAVATION: CLASS 12- BOULDERS 225 Cla ¥YBS» - 5. 00 Y=125.00
QVERHAUL ' T+288:045 STA. ¥DS. - 03 1L+A880.45
EXCAVATIONs C(LASS 20 A43 CUe YRX e Ya 00 - 337200

" BACKFELL+ COMPACTINGw ADJACENT TO ’

CULVERTS AND STOCKPASSES 765 (U YDR . 300 2+.295.00
BACKFILL. SELECTED. SCIL 87+680 (Ue YIS - « 5L U24347.20
REMOVAL & CRUSHING OF PAVENERNT 33+904 Sda YBE. 3«20 125.444. 80
REMOVAL OF EXISTING STRUCTURES LUNP S4M 9.000.00
REMOVAL OF STIDEWALK 40 Sde . YDX. 1.00 4000
CULVERT« CONCRETE ROADWAY PIPE :

24 INe DIAS 92 LIN. FT.. 1175 31208100
LULVERTs CONCRETE ROADWAY PIPE o
Ak INe DIA. ' 172 LINs FTos - 2l.85 375820
CULVERT. CONCRETE ROADUWAY PIPE : ‘

L0 INe DIA. 22 LINes FTo 57.00 b 954%.00
APRONSs CONCRETE< 24 IN« DIA. 2 ONLY 12e2. 70 2USe Yl

- APRONS« CONCRETE« 3b INe DIAw i ONLY 215.40 - 23540
APRONS CONCRETE+ O INe DIA- e ONLY S4&.05 1+096« 30
HALF PIPE+ CONCRETE« 3k INe 24 LIN. FTo. 29« 80 - 71520

Fusly of the socond part cortifies by his signature on tlus contract that he has complied with 324.97(8} of the 197% Code of lowa as amended.

Suid ¢pocificotions ond plaas are hareby made o part of and the bosis of this agreemen), oad o true wopy of souid plans ond specifications :s how on

DECEMBER 30. 197L

file in the office of the lowa Depoiriment of Transportation under dote of

“that in gensiderotion of the foregeing, the pory of the fiest pan fercby ugrees fo pay the pocty of the uewnd wart, pramptly and adcording lo the rogiirements of

“thy spesificotions the amounts st forth, subjoct to the conditions os set forth in the specifications,

‘*‘{N)*'ED 73

the Dtl'h'-i herete ngros that the notice and instructions to  bidders, the proposal filed herein, the gemeral  spacifications  of the lowu Departmoent of

Yeonnpeittuhog for ¢ fogether with spedal provisions attoched, logethar with the general ond detimiled plans, If eny, for said project

. togethar with second purty’s performance bond, sre moade @ part hereof, and fogethor with thls Instrument ron.

ature tho antracl hotween the parlios hereto, :
“\ i dt i furthor understood and agrend by the purhes of this sontract shat  the above wark shall be cmmmencod on or beforo, ond shall ba  completed

Specified Completion Date
o or Lelores @r Number of Working Days

Approx or Specnfseci Storting Date
or Number of Working Days

330 WORKING DAYS

APPROX APRe 401877

That time 1y the ausence of this controet and that soid contract contalns off of the terms ond condifions ogreed by #h ties horsf

OWIHNENS WHEREOF the parties hereta have sel their hands for the purpose herem‘ lo:;m;ﬂs:de l::p‘:am y‘m-;; I:Iv?:el:solz:)erolnslfumﬂnll of fike fenor, as of
" the . day of . FEB 1 '1 1“\/’ .19
IOWA DUF AR]MENT OF iRANjORTATlOk;-] / fvﬁ}*t%

£ fn. V4

By_ ) ?"’; :((;/ / /J / %\;’{%‘fﬁ

’ iclsly ot the hrﬂ l‘nrt N :p‘l; *

STERLING MCLAREN CONSTR» COvs INCo OF SHENANDOAH. IOHA

JOHNSON BROSs INCe OF RED OAKs IOWA
# w ‘ 2 _ / /),7
// 227 /j / 4 /% Cog Pt

-

OF RED OAKs
By B ) //;") L .’ (

I4

R A e’}
F Parly ot ;ha Socont Fari



Appendiz A

i

Fr2-g(y4}-~-20~73

CCONTRACT NOo.12941 PROJECT pagE- -4 -
ITEN ITEM - QUANTITY UNIT UNIT PRICE, ARCUN
COND .
(L7 ELBOWS. CONCRETE PIPEs - -
. 3L INe DIAs L ONLY 293.70 293670
18 CULVERTw UNCLASSIFIED ROADWAY '
©_ PIPE« 24 INe DIAe : 2bb LINe FTe - 13100 2592k a010
119 CULVERT< UNCLASSIFIED ROADWAY ’ :
« 1 PIPE+ 42 Ifho DIAe 72 LINe FTaw. 21+ 70 1s 562 40
20 ' APRONS« UNCLASSIFIEDs 24 INe DIAs - 10 ONLY Bbe90 - 8L9.30
"2} APRONSs UNCLASSIFIEDw Y42 JNe DIAs - 2 ONLY . 274 40 548080
22 CULVERT+s CORRe METAL ROADUWAY .
7 PIPEs 2% INe DIAe - 134 LINe FTo- Ge 45 1+31%-30
23 CULVERT» CORRs METAL ROADWAY '
: PIPE. 3k INe DIAs 118 LINe FTs 1k« 80 1.382s 40
24 APRONS. METALs 24 INe DTIAo 1 ONLY | 83450 83650
25 APRONSs METAL< 3t INeo DIAe 1 ONLY 173080 1736 80
2L ELBOWS. CORR. NMETAL PIPE k
24 INe DIAw - _ 3 ONLY 4. 30 94030
27 ELBOWS. C(ORRe NETAL PIPE: ¥ '
; b INe DIAG. 1 ONLY 134640 S 134e40
28 DIAPHRAGMs CORRe METALs TYPE A ‘ -
: 24 INe ' : ' 1 ONLY 8030 6030
.29 DIAPHRAGHs CORRe METAL+s TYPE A _
. 3L INo . . 1 ONLY 104 A5 1085
30 STOCKPASSs 49 X k" PRECAST .
CONCRETE RF-68 78 LINe FTe bhel5 5+315970
131 STOCKPASS APRON: U4® X L® PRECAST
‘ CONCRETE RF-3 2 ONLY 70105 1+402-10
32 (ULVERT- UNCLASSIFIED ENTRANCE
, PIPEs 18 INe DIAo . 15742 LINe FTe - 8630 14+ 458+ L0
;33 CULVERT+» UNCLASSIFIED ENTRANCE .
: PIPEw 24 INe DIAs: 550 LINe .FTe: Ge 85 541750
‘34  CULVERTs UNCLASSIFIED ENTRANCE _ S
| PYPEs 3k INe DIAe 328 LINs FTe 1ke30 SoflBebl
35 LOCATING TILE LINES 20 STAS. . 100.00 2+000-00
‘36  BARRICADES 18 ONLY 10000 180000
+37  SILT DITCH 2ub50 LINe FTs: « 80 212000
38 SURFACING= GRANULAR. CLASS A \ :
; CRUSHED STONE - ON ROAD 8244 TONS 570 Ub«590e80
39 SUBDRAIN» (ORRe METAL PIPE :
© b INe DIAe- &8 LINe FTe Je40 2+339-20
40 SUBDRAINs CORRe METAL PIPE _
PERFORATEDs b INe DIAo 150 LINe FTo Ye 25 71250
‘4% SUBDRAIN OUYLET« RF-22 3 ONLY 71400 213.00
42  SRANULAR MATERIAL FOR BLANKETS . ‘ :
AND SUBDRAINS 3.82L CUs YDSe Yo kD 174599 L0
43 BACKFILL+ POROUS 2l ClUs YDSe 22e 50 © 585-00
Y4 COMPACTING EMBANKMENT WITH
MOISTURE & DENSITY CONTROL 1o4l4% CUs -YDSe v 32 1h9eba
45 STABILIZING CROP - - : :
: -SEEDING AND FERTILIZING 100300 ACRES 125.00° 32« 5250
Y FIELD LABORATORY L ONLY 1.00000 100000
4? CLEARING 2 GRUBBING pimy e 250000 % 2L.2L7.08
48 TRAINEE REIMBURSEMENT GJT#&L&}H%#DGQ HOURS < 80 50000
N GRAND TOTAL

$633.97%0.80
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. ' v ‘ Page 5
T pvetor wornPORT e CEMENT CONCe PAV®T. prosectno. TQF -2~ (L1 ~=29-73
WILES 3231 COST CENTER 511000 0BJECT 878

COUNTY PAGE
ON I0iWA 2 FROM TAYLOR COUNTY LINE WEST 3.2 MILES

THIS AGREEMENT mADE AND ENTERED BY AND BETWEEN THE I0WA DEPARTMENT OF TRANSPORTATION
ROBERT R RIGLER+ STEPHEN GARST+ DONALD K GARDNERs ALLAN THOMS.
We Fo MCGRATHs BARBARA DUNN= B Lo STANLEY SCHOELERMAN PARTY OF THE FIRST PART, AND
.~ IRVING Feo JENSEN COoINC- OF SIOUX CITY« IOhAo ‘ 21400

PAafTY OF YHE SECOND PARY.

{ RUBHESSE TH THAT THE PARTY OF THE SECOND PART.FOR ARD IN CONSIDERATION OF § *¥xkxUP?T L A0 0 , PAYABLE AS SET FORTH IN THE SPECIFICA-

COTIORS LONSILTUTING A PART OF THIS CORTRACT, REREBY AGREES TO CONSTRUCT VARIOUS ITEMS OF WORK AXD, O O SUPPLY VARIDUS MATERIALS OR SUPPLIES IN

. ACLORDAKGT WiTH THE PLANS AND SPECIFICATIONS THEREFOR, AND IN THE LOCATIONS DESIGNATED IN THE NOTICE 1D BIDDERS, AS FOLLOWS

';%” } ITEM QUANTITY UNIT UNIT PRIGE AMOUNT
1 PAVEMENT. STANDARD OR SLIP FORN ‘ | |
_ Pe €e CONCes CLASS As & IN. 4B:bLY4S S@. YDS. bebO 321405700
2 SURFACE TREATMENT 2 ‘ : :
0F Po Co CONCRETE PAVEMENT © YB8.+LUS SQe Y¥DS. , oD
3 STABILIZED SHOULDER MATERIAL 13:715 TONS 7.93  1D8:75%9:%
4 SURFACINGs GRANULARs CLASS A : :
~ CRUSHED STONE =~ ON ROAD 3:0%3 TONS ko35 194132+ 5
§ STABILIZING CROP - = : '
SEEDING AND FERTILIZING . 11-800 ACRES 125.00 - LsM7PE.L
L MULCHING 11800 ACRES 1L0.00 - 1+888.0
? FERTILIZING 11800 ACRES 80.00 4Y4.0
& GUARDRAIL. CABLE 3+528 LIN. FT. . ga65 qe3Y4 %2
9  GUARDRATIL+ POSTS= CABLE 243 ONLY .. 35,50 bal9keS
10 GUARDRAIL~ END ANCHORAGES. CABLE 12 ONLY 300.00 3ab00.C
1} FIELD LABORATORY 1 ONLY 1.000.00 1.000-0
%2 TRAINEE REIMBURSEMENT 500 HOURS 80 4000

GRAND TOTAL $473:802.2

L PARTY QF THE SECONC PARY CERTIFIES BY HIS SIGNATURE ON THIS CONTRACT, UNDER PAIN OF PENALTIES FOR FALSE CERT! '
WITH 3124 118 OF THE 1975 CODE OF 10WA AS AMENDED IF APPLICABLE SE CERTIFICATION, THAT HE HAS COMPLIED

SAID SPECIFICATIONS AND PLANS ARE HEREBY MADE A PART OF AND THE BASIS OF THIS AGREEMENT, AND A TRUE COPY OF SAID PLANS AND SPECIFICATIONS 3 NOW ON

'LE IN THE OF FICE OF THE PARTY OF THE FIRST PART UNDER DATE OF. DECE”BER EB"‘ L:’?? . J‘

|  THAT IN CONSIDERATION OF THE FOREGOING, THE PARTY OF THE FIRST PART HEREBY AGREES TO PAY THE PARTY OF THE SECOND PART, PROMPTLY AND ACCORDING
[AURELI F?QUIREMEQTS OF THE SPECIFICATIONS THE AMOUNTS SET FORTH. SUBJECT TO THE CONDITIONS AS SET FORTH W THE SPECIFICATIONS,
THE PARTIES HERETO AGREE TRAT THE NOTICE ANG INSTRUCTIONS TO SIDDERS. THE PROFOSAL FILED HEREIN, THE GENERAL SPECIFICATIONS OF THE IOWA DEPARTMENT OF

HANSPORYATION FOR . ]J:]? ?___q TOGETHER WITH SPECIAL PROVISIONS ATTACHED, TOGETHER WITH THE GENERAL AND DETAILED PLANS, IF ANY, FOR SAID PROJECT

TAF- 2 2 (1L} -~29-73
L . TOGETHER WITH SECOND PARTY'S PERFORMANCE BOND, ARE MADE A PART HEREOF,
SASTRUMLNT CONSTITUTE THE CONTRACT BETWEEN THE PARTHS HERETO. 0. ARE : EREOF. ANo TOGE‘THER HTH THIS

THAY +¥ 1§ FURTHER UNDERSYOOD AND AGREED RY THE PARTIES OF THIS CONTRACT THAT THE ABOVE WORK SHALL BE COMMENCED OR COMPLETED IN ACCORDARCE WiTH

APPROX. OR SPECIFIED STARTING DATE SPECIFIED COMPLETION DATE

Wi 4 OLLOMNG SCHEDULE: OR NUMBER OF WORKING DAYS OR NUMBER OF WORKING DAYS

B0 WORKING DAYS 0CT« 20+ 14784

PorAD TS THE ESSENCE OF THIS CONTRACT AND THAT SAID CONTRACT CONTAINS ALL-OF THE TERMS AND CONDITIONS AGREED UPON BY THE PARTIES HERETO,
N WETNESS WHEREQF  fHE PAATIES HERETO HAVE SET 1'iE|R HANDS FOR THE PURPOSE HEREIN EXPRESSED TO THIS AND THREE OTHER IDENTICAL INSTRUMENTS AS OF

bt . DAY OF A 10

__10WA DEPARTHENT OF TRANSPORTATION

ﬁ‘fm___._mw:;’: e f{c:"(/ ,ﬁ%‘:;[ <
PARTY OF THE FIRST FARY
}RVIN?/F& JENSEN COoINCs OF SIQUX CITY. IOWAS
- o+ A ot T

e 7
aY ’/IJ J/“' ‘: I\. . /{ Kj.l ffn‘-?{ﬂ’.ﬂ@....-"
. T

_/.‘-""r'marv OF THE SECOND PART
f
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,"‘ ’ ' . ! ‘ Page 6
* reecorworn POR T CERMENT CONCe PAV T rrovgcTno  TAF -2 =3{158) -~ 289~ A7
mies L2e 053 COST CENTER L11000 OBJECT 878
COUNTY TAYLOR
‘ ON_IOWA 2 FROM PAGE COUNTY LINE EASTERLY TO MEST JUNCTION
....... &LI} oA _Jud IN BEDFORD :

11418 AGREEMEONT MADE AND ENTERFD BY AND BETWEFN THE wo

STEEHEN GARSTS

_ROBIRL_R RIGLERS

IOWA DEPARTMENT QF TRANSPORTATION

DONALD K GARDNER

ALLAN THOMNS

We f» MCGRATH. BARBARA

DUNNy 8 Lo

STANLEY SCHOELERNMAN

JUNSEN CO0«INC.

QF STOUX CITY~

. FARTY OF THEL FIRST PARY, AND

2L H08

IRQ}NG F e

JOMA.

FRATTY DF THE SL ww PART .

ALTHD SN B, THAY THE PARTY OF THE SECOND PARYT FOR AND IN

CONSIDERATION OF §

%L sb?7: 901 L0

, PAYABLE AS SEY FORTH #l THE SPECIFICA~

WS TTYTING A PART OF 15 CONTRACT. HEREPY AGREES TO CONSTRUCT VARIOUS ITEMS OF WORK AND, OR, TO SUPPLY  VARIONS MATERIAL.S OR SHUPPLIES IN
N1 WITH THE PLANS AND SPECIFICATIONS THEREFOR, AND IN THE LOCATIONS DESIGNATED IN THE NOTICE TO BIDDERS. AS FOLLO

';g” ITEM QUANTITY UNIT UNIT PRICE AMCUNT
1 EXCAVATION: CLASS 17+ ROADUAY &
BORROW 54132 CU« YDS. .00 §+312.0
°  PAVENENT. STANDARD OR SLIP FORM :
Pe Co CONCoy CLASS As £ TN 170069 S@e YDSs Lokl lslE2<45Cay
3 PAVEMENT~ STANDARD OR SLIP FORM
Pe Lo CONCos CLASS As kb INe 2s7b5 Sdo YDRS- F.20 195080
4 MEDIAN: ki INe Pe o CONCRETE 5 S92« YDS. 15.08 78,0
S BRIDGE APPROACH SECTION
REINFORCED AS PER PLAN 213 Sp. YDS. 30.00 <3800
L SURFACE TREATMENT
OF Pe o CON{RETE PAVEMENT 173047 S@- YDS. o2
7 GUARDRAIL + FORMED STEEL BEAN 750 LIN. FTs ke DD Y5030
E GUARDRAIL < POSTS: BEAN LUk ONLY 27.00 ERLC
%  GUARDRAIL« END ANCHORAGESs BEAM
RE-5¢ 8 ONLY 2hi-00 £+120-0
10 GUARDRAIL~ CABLE L8038 LINe FTo . dobb S4+058L.0
11 GUARDRAIL< POSTS« CABLE 138 ONLY 250 50 345190
12 GUARDRAIL« END ANCHORAGESs CABLE 10 ONLY 3060.00 300G .0
13 BRIDGE END DRAIN. RF-35 & ONLY 35000 248000
14 SODDING 7 SAUARES 20.00 1400

FARTY OF THE >FL,OND PRART CERTIFIES BY HiS SiGNATURE ON THIS CONTRACT. UNDER PAIN OF PENALTIES FOR FALSE CCRTiFlCA?]DN THATHE HAS COMPLIED

W TH O34 178 OF THE 1375 COOE OF IOWA AS AMENDED  iF APPLIC,

BLE
SAID SPECIFICATIONS ARD PLANS ARE HEREBY MADE A ?AR‘{ OF AND THE BASIS OF THIS AGREEMERY, AND A TRUE COPY OF SAID PLANS AND SPECIFICATIONS IS ROw ON

FILE N TRE GFFICE OF THE PARTY OF THE FIRST PART UNDER DATE OF

THAY IN CONSIDERATION OF THE FOREGOING, THE PARTY OF THE FIRST PART HEREBY AGREES TO PAY THE PARTY OF THE SECOND PART,
REQUIRFMINTS OF THE SPECIFICATIONS THE AMOUNTS SET FORTH. SUBJECT TG THE CONDITIONS AS SET FORTH IN THE SPECIFICATIONS.

TR

DECEMBER 284

18727

PROMPTLY AND ACCORDING

e PARTIES HERE T() AGREE THAT THE NOTICE AND INSTRUCTIONS TO BIODERS, THE PROPOSAL FILED HEREIN, THE GENERAL SPECIFICATIONS OF THE IOWA: DEPART!\’E?\T OF

FHANSPOATION r()gwwmmww

FTab- 203120800 29287

L THOMERT CONSTITUTE ]Hl CONTRACT RETWEEN THE PARTIES HERETD.
IRATHL S FURBHER BROERITOOD AND AGREED BY THE PARTIES OF THIS CONTRACT ?HAT THE ABOVE WORK SHALL BE COMMENCED OR COMPL ETE%’) N ACCGRDI«NCE WTH

1377 TocETHER wiTi SPECIAL PROVISIONS ATTACHED, TOGETHER WITH THE GENERAL AND DETAILED PLANS, IF ANY, FOR SAID PROJECT
TOGETHER WTH SECOND FARTY'S PERFORMANGE BOND, ARE MADE A PART KEREOF , AND TOGETHER wiTH Triis

APPROX. OR SPECIFIED STARTING DATE SPECIFIED COMPLETION DATE
N OR NUMEER OF 10 RKING DAYS OR HUMBER OF WORKING DAYS
THt POQLLUMING SUREDULE
A0 WORKING DAYS 0CTe 204 lﬁ?&

TeAr A0S T LSCONCE OF THIS CONTRACT AND THAT SAID CONTRACT CONTAINS ALL D THE TERMS AND CONDITIONS A[ REED UPDON BY THE PARTIES HERETO.
N TN[‘ L4 WHE RH)F THE PARTIES HERETO RAVE SET THEIR HANDS FOR THE PURPOSE HEREIN EXPRESSED TO THIS AND THREE OTHER IDENTICAL INST RUMENTS AS GF

4F DAY OF, Jan it 1478 g '

o OoWA JL‘;F INENT OF TRAN\PQRTATION

i s _w//
[ A (oo (g

PARTY DF THE FIRST PARY

JENSEN COTNCe

e d BVIN (i/

OF STOUX CITY. I0WAe

4/ r

n\l,(_, /: ’/, [

L (
APPSR [ .
.;"w | lﬁ“v hl‘ T P OCAMP P ADT
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STABILIZED SHOULDER MATERIAL
SHOULDER CONSTRUCTION. EARTH
SURFACINGy GRANULARs CLASS A
CRUSHED STONE <« ON ROAD

SILT BASIN

BALE FOR DITCH CHECKS
STABILIZING CROP -

SEEDING AND FERTILIZING

MUL CHING

FERTILIZING

SEWER. CORR. METAL STORM
BITUMINe COATED» 15 IN. DIA.
APRONS+ METAL+x 15 INe DIAe
FIELD LABORATORY

TRAINEE REINBURSEMENT

féNWRACT.NOn 143114 PROJECT TgF-2-3{15)~-29-87
@UANTITY

53.07%
12.L90

104858

17
- 520

4y .700
uy, 700
uy.?00

LL5

1

L
1,000

UNIT

TONS
STAS»

TONS
ONLY
ONLY

ACRES
ACRES
ACRES

LIN. F
ONLY
ONLY
HOURS

Appendix A

L PAGE 7 .
UNIT PRICE ATC
7.70  Y0BabbbeT
SDODD . ’ 53“0.'-;
Lel0 e L Y TR
50.00 85061
10.00 552000
125000  55587.°¢
16000 7.352.0
80.00 - 3:57keC
To - 12.00 343800
100 .00 108.L
1+000-00 2+000.L
n&ﬂ : _ Bﬂﬂuf

GRAND TOTAL $1:bL77+921.1
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" ppenot werk GRADING brofoct Mo, F= @~ 3 Y) ~=20=87
. Milos e (5] COST CENTER bLLODD | OBJELT &77
County TAYLOR

ON_IOWA 2 FROM PAGE COUNTY LINE AT WEST EDGE OF NEW MARKET .

EASTv SOUTH _AND EAST TO BEST J(CTe IA. 148 IN BEDFORD

THIS AGREEMENT mude ond entered by ond hetween the lowa Deperiment of Transportation, Des Moines, lowe, comisting of the following membors:

ROBERT R RIGLERe STEPHEN GARSTs DONALD K GARDNER= ALLAN THONS.

We Fo NCGRATH» BARBARA DUNN< & Ls STANLEY SCHOELERNAN , party of the first part, tnd
STERLING MCILAREN CONSTRe {0es INCs OF SHENANDOAHs IOQUA o 202080
JOHNISON BROSo. INCe OF RED OAK~+ IOUWA '

party of the second part,
WITNESSETH: That the party of the socond part, for end in consideration of $ **1’ 5345 BBC} 3B . payable o5 sot forth In the specific.

tons constituting o part of this contract, hereby agrees to construct various Hems of work ond, or, to supply vorious materlals or supplies in accordance with the plcms

and specifications therefor, and in the locmsons desigaated in the notice to bidders, as follows:

U

P
4

|
f

I;Ie;n . ITEM Quantity Unit Unit Price Amount
1 EXCAVATION. CLASS 10- ROADHAY 2
BORROW ~ Le54L.839 CUs YDE. < 4 U =L7C. 38
2 EXCAVATION~- CLASS L0 CHANNEL . 150 CUe ¥YDS» « 50 7500
3 EXCAVATION. (LASS 12. BOULDERS 200 (s YBE. 16.00 c«000.80
¥ OVERHAUL _ 885015 STAs ¥BSe - « 01 BB8e 50 . 5k
5 EXCAVATIONs CLASS 20 2=994 Cle YDS. - 3.00 8x582.00
L BACKFILL. SELECTLED. SOIL 120-423 CUe YBE« - + 59500 7h<b5l:kL48
7 BACKFILL. COMPACTINGs ADJACENT TO
CULVERTS AND STOCKPASSES L2992 CUs YPE- - 2 30 2s584-00
& BACKFILLe POROUS 91 (s YBS. . 15.00 3«3b5.00 °
9 GRANULAR MATERIAL FOR BLANKETS
AND JHBDRAINS 3347 CUs YDE» - k.00 2-032.00
L0 CULVERTs LONCRETE ROA§MAY PIPE
-~ BY INo :DIAs 2-:088 LINe FTo . L2758 EthEEBUG-a
1) CULVERT- 3000D CONCRETE ROADMAY o ,
: PIPE« 24 INo DIA. 322 LINe FTe. L4330 Yo blU£D ..
L& HALF PIPE, (ON{RETE. 24 INo 350 LINs £ 1955 beBY2e 5T ¢
13 . CULVERT. CONCRETE ROADWAY PIPE .
30 INe :DIA Lh+b58 LINe FTs 17.15 PO43Ye 70
L4  CULVERT. 3008D CONCRETE ROADMAY :
' PIPEs 30 INe DIAs 158 LINe F7Toe 31.00 4.&%5.00
' ;ory of the second part certifios by his signature on this controct thal he hos compliod with 324.17(8) of the 1975 Tode of lowa s amended. ‘
aid spocifications ond plons ore bereby mode o port of ond tho bosis of this aareement, ond a true aopy of said plons and spedifications is now on
Bl in the office of the lowo Degortment of Trensportation under date of DECEMBER 30, ]ll 2?7k l

Thot in considerction of the foregoing, the party of the first purt horeby ocgrees to puy the porty of the second part, promptly and according fo she requitements of

the specifications the amounts set forth, subject to the conditions as set forth in the specifications,
The parties hereto vgree thet the nofico and instructions to  biddars, the proposal filed hercin, the geswsol specifications of the - lows
Transpartation, for 1‘1 ?E . togather with spoecial provisions attached, fogether with the general and detwitled plans, 1f any, for sald profect

Department  of

f- e 3 ( - "‘EB ig H + togathar with second purty’s parformanca bond, are mode o part hereof, and together with this instrumant con-

mlute the contract botween the portios hercto.

That it is further understood and agrocd. by the parties of this contragt that the wobove work sholl bs comwmenced on or bofore, and shall be completed

Applox of Spetified Starting Date Spacified Completion Date
on or beforor or Number of Working Days arr Number of Werking Days

APPROX APRo Y4+1977 L0 WORKING DAYS

That time 13 the casence of this contrac! and thot said contragt containg all of tho terms and conditions agreed upop by dhe pmlias hereto,

IN WITNESS WHEREOF the paortios horoto have set their imu{ig?(?r the purpose  heroin vxpmnsed to this and three ofher instruments of ke tenor, s of

the. _day of _ FEB 1 R i)
IO\NA DEPARTMLNT OF TRANSPOBTATF

N___/}V?é”r, 7‘/?/’»%1’/ / §: '

Farty of the First Parf

(/
STERLING MCLAREN CONSTRe COew INCe OF SHENANDOAH. IGWA

g it el

AT /{ urty of‘slasLbeccaad Pait

“ av T!q'

e

e

’7%

-
4'&41:.\-3.

By __q;)_ 7/;;;7:277_ /{,, | - (e z/ﬁ / ot e
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CONTRACT N0« 18942 PROJECT F-g@-3{Y}--20-87

PAGE- 9 - ',
FTEN ITEN QUANTITY UNIT UNIT PRICE " .ABMOUN
T \
15 HALF PIPEs CONCRETEs 30 INc 23b LINs FTe. 15085 3+740e kL0
“,  CULVERT« CONCRETE ROADWAY PIPE . '
Ak INe DIAc 28h LINc FTo 2ce 85 54849 k0
17 CULVERT. CONCRETE ROADWAY PIPE _
: Yg INe DIAe 112 LING FTe 3000 31}3‘:113980
i CULVERT- CONCRETE ROADYAY PIPE '
43 INo DIAe LYY LINe :FTe - 38035 - E5e 522440
19 APRONS < CONCRETEs 24 INe DFAc 35 ONLY ' 122070 Yo 2F4a 50
i 1 APRONS« CONCRETEs 30 INe DIA-: 20 ONLY 15140 3.028:00
L. APRONS+ CONCRETEs 3b TNe -DIAc - 4 ONLY 2250 40 G0kl
28  APRONS+ CONCRETEe= H2 INo DIAo - 2 ONLY 282« 70 545040
" APRONS. CONCRETEs 48 INe DIAo - 2 ONLY 348,70 L97 0 403
¢+ ELBOWS« CONCRETE PIPE. :
@4 INe DIAc 11 ONLY 165« 20 L+ 8L7020
25 ELBOWSs CONCRETE PIPE .
. 30 INe DIdo 8 ONLY 2L 8. 80 1=750. 40
L5 STOCKPASS: H® X L* PRECAST
CONCRETE RF-8 1h2 LINe FTe - L2e 15 100830
m?  STOCKPASS APRON= #¢ X L® PRECAST :
: CONCRETE RF-8 , 4 ONLY L5305 2ab04o 20
28 C(ULVERT. UNCLASSIFIED ROADUAY )
PIPE. 2% INe DIAe . E72 LINe «FTe - 1200 - B«0b4.00
'+ 1 CULVERT+ UNCLASSIFIED ROADWAY : | | '
: PIPEs 36 INe DIAe 332 LINe FTe: 19400 2=508.G0
30 CULVERT- UNCLASSIFIED ROADHAY \ -
: PIPEx 4@ INo -DIAo 82 LINc FTo 21070 32?7940
-~ b CULVERT+ UNCLASSIFIED ROADWAY
"~ PIPE+ 48 INo DIAe: , 332 LING :FYo - 24050 3223400
32  APRONS< UNCLASSIFIEDs 24 INo DXAe s 2h ONLY keSO 24259 4D
1 APRONS. UNCLASSIFIED. 3b INe:DIAe. 4 ONLY 149050 7L, 00
4+ APRONS+ UNCLASSIFIED: 42 INo -DIAoc- 2. ONLY 87940 - 558681
5 APRONS« UNCLASSIFIED. 48 INo DIAc: 4 ONLY 304615 152%hekD
T2 CULVERT. CORRe METAL ROADUWAY _ :
. PIPEs 24 INo DIAe 118 LINo FTs . 10685 Le280.30
17  CULVERT: CORRe METAL ROADUWAY : -
. PIPE. 30 INe DXAc . ' 74 LINe FTo - Ttto b0 La080.40
1 (ULVERTs CORRe METAL ROADUAY
~ PIPEs 3k THe DIAo 344 LINe :FTe . %7030 5495120
39 (ULVERT. CORRe METAL ROADWAY : ' .
© PIPE: 48 INo DIAo. - 72 LINe FTo . 21490 1u57hka80
1 CULVERTs CORRo METAL ROADWAY
PIPEw 54 IN« DYAc 200 LINe FTo . - 2be 80 5430000
L1l  APRONS. METAL. &% INo DIAe: 4 ONLY 83 50 33400
3 APRONSs METAL~ 30 INo DIA. 2 ONLY LTbeUn 33280
3 APRONSe METAL~ 3k IN< DIA. 3 ONLY 143. 80 551040
4 APRONSv METAL« u4& INe DIAs 3 ONLY 29135 874015
5 APRONSv METALw 54 INo DIA- I ONLY 392410 392610
s DIAPHRAGM: CORRe METAL. TYPE A :
- 24 INe 2 ONLY 7030 1406 LD
Y DIAPHRAGHMs (ORRe METAL . TYPE A |
30 INe. 1 ONLY B&e?S 88475
w&  DIAPHRAGHM. CORRe METAL. TYPE A .
36 INe 2 ONLY 49+ 85 '19%.70
1 - DIAPHRAGMH. CORRe METAL. TYPE A (JIAIF0T)
48 TN - 1 ONLY 135655 LTAEG 55
50 ELBOWSw CORRe METAL PIPE U} 0 !t gy wp v
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GRAND TOTAL $1le

CGNTRACT NOe 12942 PROJECT F-2-3(4)--20-87 PAGE 1C .
1TEM ITEN QUANTITY UNIT UNIT PRICE AHOUN
. NG
;.24 INo DIAG. _ 1 ONLY 94+ 30 54230
53 ELBOWS: CORRe HETAL PXPE :
30 INe DIAo 2 ONLY 1140 30 2280 L
5@ ELBOWS: CORRo METAL PIPE
_ 3k INe DIA L ONLY Lubo 4i TR e Yl
53 ELBOWS. CORRe METAL PIPE ‘ _
“i4B INe DIAe - 2 ONLY L8375 3LS.50
S4  SUBDRAINs CORRe METAL PIPE _ .
: b INe DIAe : 16?7 LIN: FTe 2:4% 40247
55 SUBDRAIN« CORRe METAL PIPE
; - BITUMINo COATEDs b INe DTA. 193 LIKe FTe 3015 b07:55
5L SUBDRAIN. CORR. METAL PIPE :
: PERFORATEDs & INe DIAe 378 LINo FTe 3¢ 25 122850
.§7 SUBDRAIN QUTLET. RF-22 4 ONLY 810 00 . 3B40D
58 SUBDPRAIN. TRENCH Lvkeld LINe FTe 200 3+840:00
59 LOCATING TILE LINES 30 STAS- . L0000 300000
LO SODDING ' 7 SQUARES 50.00 250.00
bl TOPSOIL< STRIPow SALVAGE AND |
SPREADING BY52%h CUe ¥DSo - 70 58-95%-20
b2 SURFACINGe GRANULAR. CLASS A
CRUSHED STONE = ON ROAD 29+32k TONS 5.50  Lhl<293.00
b3 CULVERT< UNCLASSIFIED ENTRANCE
- PIPE+s 18 INo DIAe JaB0b LINe FTo 8o 30 3L+ 58980
by . CULVERT« UNCLASSIFIED ENTRANCE o
: PIPEs 24 INe DIAo L+78b LINe FTe 9,85 17+ 552630
L5 CULVERT. UNCLASSIFIED ENTRANCE _
, PYIPE« 54 INe DIAo: | 102 LINe .FTe 2740 2:835:5L0
bk REMOVAL OF EXISTING STRUCTURES LUMP SUNM 15.40000
L7 REMOVAL 8 CRUSHING OF PAVEMENT 127845 Sde YDSe - . 330 UBLoBAACST
L& REMOVAL OF SIDEWALK 83 S@e YDSe . 100 8300
‘&9 REMOVAL OF FLUMES 80 ONLY - 3000 2+400-00
70 BARRICAPEs ROAD CLOSURE. RE-3 2 ONLY 504,00 100800
71 BARRICADES 27 ONLY 1,00 00 2+700.00
72 SILT DITCH 17354 LINe FTo © ohD L0-4L2 40
173  SILT BASIN 17 ONLY 30. 00 530000
‘74 BALE FOR DITCH CHECKS 520 ONLY 7+ 50 390000
7?5 STABILIZING CROP - o
: SEEDING AND FERTILIZING 335.200 ACRES L25. 00 4L =900-00
b  TRAINED REIMBURSEMENT 2+000 HOURS 1 LsbOT00
7? CLEARING & GRUBBING 150.00% 3189473
78 FIELD LABORATORY 1 ONLY 1« 000.00 1+000.00

BLbLo039:30
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Sp-183

IOWA DEPARTMENT OF TRANSPORTATION
Ames, Iowa
SPECIAL PROVISIONS

for
REMOVAIL 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 resurfaclng is present, the asphaltic concrete shall be removed before the
portland cement conarete pavement is removed. The asphaltic concrete that is removed is to be buried in
the fill. = 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, 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 engineez.

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 l%-inch sieve. A hammermill secondary
. crusher is preohibited. The crushed material shall be separated by screening on a 3/8-inch screen, and
the two producte shall be stockpiled separately. Processing eguipment shall include a screen by which
excessive fines in the mipus 3/8-inch preoduct can be controlled by removal of f£ines passing a No. 8
secreen. Control will be as directed by the engineer, go 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-
poesed 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 0ld 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.
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Appendix C MATERIALS DEPARTMENT R. Britson
- TEST REPORT — MISCELLANEOUS MATERIALS ﬁg;ggis listed
g _ e
- AMES LABORATORY below
Material 15" crushed concrete (P.C.) Laboratory No.__. AAt?—?S

‘Intended Use____E: C- Concrete

FoUTITET==20=73

County _____Page & Taylor Proj. No, ¥—2—-3- (4} ~~20-87
 Producer Kzih]“;gpan ‘ Contractor
Souree | NMew Market Hwy 2

Unit of Moterial ___2_0ags

Sampled by H. Wayne Jackson Sender's No.
@se Sampled ‘ Dats Rec'd . 2-14-77 Date Reported 4-19-77
% Psg. #8 after 16 cycles F&T, Water-Alc. Sol. 42
% Wear, La Abrasion, Grading A 59
Spécific Gravity ‘E(S'.S.D.) 2.346
' ‘ 5.10

% Absorption (S. S. D.)

DISPOSITION: F&T and Abr. do not comply Signed

1 bl mdaman A e e e S LA e e S e —
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TRFAL MIXES

A. Preliminary Trial Mixes
1. Recycléd aggregates were used in C-3 mix with:
55% coarse aggregate)

25% ¥ine aggregate )
20% Hallett sand virgin agg.

recycled

2. Recycled aggregates were used in C-4 mix with:

C.A. crushed 40%
F.A. crushed 30%
F.A. sand 30%

Results of concrete compression, flexural strength
and durability tests on specimens made with these
materials and 626 lbs., of cement are as follows:

Compression 4350 psi @ 7 days
5510 psi @ 28 days
Flexural 700 psi @ 14 days

Durability Factor 300 cycles 94

Concrete test slabs were also made for determining
the resistance of the concrete to abrasion. Test
‘slabs made with crushed recycled concrete as aggre-
gate were compared with concrete made using a typi-
cal conventional aggregate. The test results were
almost identical.

3. C-4 mix - Recycled Concrete

50% C.A. crushed
20% F.A. crushed
_ 304 F.A. (Natural Sand)
w/c = 0.497
FPlexural strengths @ 14 days was 740 psi.

4. C~4 mix - Recycled Concrete

626 lbs. cement
45% C.A. crushed
35% F.A. crushed
20% F.A, natural sand
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Page 2

Compressive strength test results:

Avg. 7 day 4350 psi
Avg. 28 day 5520 psi

_Concrete core test - old pavement between New Market -

and Bedford

total cores 23 cores
total average strength in psi - 6535 (corrected)

C-4 mix - Recycled Concrete

626 lbs. cement ‘

70% 35% C.A. crushed
Recycled 30% F.A. natural sand

Aggregate 35% F.A. crushed

Compressive strength test results:

A#g. 7 day 4130 psi
Avg. 28 day 5300 psi

Abrasion resistance tests were run using Gilmore City
coarse aggregate and recycled aggregates. From the
graphs and test data, it is found that the recvcled
coarse aggregates and the Gilmore City coarse aggre-
gate have very similar wear characteristics. With
the results obtained, it can be presumed that replac-
ing Gilmore City aggregate with recycled concrete
aggregate will hive no significant change in abrasion
resistance. :

C-4 mix (626 lbs. cement)

Coarse aggregate (crushed) 47%
Fine aggregate (crushed) 23%
Fine Aggregate (Hallett sand) 30%

Avg. €Gompressive strength @ 7 days 5050
Avg. compressive strength @ 28 days 5890

C-4 mix (626 ibs. cement)
Coarse aggregate (crushed) 42.5%

. Fine aggregate {crushed) 25.0%
Fine aggregate {(crushed) 32.5%

[



Avqg.
Avg.

Avg.
Avg.

compressive
compressive

compressive
compressive

Appendix D
Page 3

strength @ 7 days 5010
strength @ 28 days 4570

strength @ 38 days 6270
strength @ 28 days with w/r 6020
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' B. Project Trial Mixes

We have completed evaluations of C-4 mixture utilizing recycled concrete and containing
water reducing admixture. All mixes evaluated utilized recycled concrete for coarse and
fine aggregate from Page and Taylor Counties, Hallett and Finley Sand Type 1 Standard
Blend Cement and a conventional water reducer Plastocrete 161 meeting requirements of
ASTM C494 Type A. Results of the compressive strengths for the trial mixes are listed

below: : :
Water
Reducer ‘Average
Mix Mix , ft.oz/lﬂo CL % Siump w/C Compressive Strength lb/sq.in.
No. Proportions of cement Air (inch) Ratio 7 day 14 day = 28 day
#1 Cement 626 lbs. {(Plastocrete) 6.2 2 1/4 0.460 4570 e 6016
Control  Crushed C.A. 42.5% i61

Crushed F.A. 25.0% 3

Concrete Sand--

32.5 % {Finley)
#2 Cement 626 1b. —— 6.2 2 1/4 0.444 4230 S=m 5660

Crushed C.A. 42.5%

Crushed F.A. 25.0%

.Concrete Sand--

32.5% (Finley)
#3 Cement 626 lbs.  (Plastocrete) 7.3 2.0 0.478 5050 ——- 5890

Crushed C.A. 47% 161 '

Crushed #®.A. 23% 3

Concrete Sand--

30% (Hallett)
#4. Cement 626 lbs.  (Plastocrete) 6.5 13/4  0.422 4350 -== 5510

Crushed C.A. 45% 161 ' '

Crushed ¥.A. 35% .3

Concrete Sandf—
30% (Hallett)



Appendix D

Page 5
B. Project Trial Mixes Continued
Water
Reducer , Average
Mix Mix ~ ft.oz/100 CL % Slump wW/C Compressive Strength 1b/sqiin.
No. = Proportions of cement Aixr {inch) Ratio 7 day 14 day 28 day
#5 Cement 626 lbsg, (Plastocrete) 6.5 2 1/2 0.518 4130 ———— 5300
Crushed C.A. 35% 161 :
Crushed F.A. 35% 3
Concrete Sand
30% (Halleti)
#6 Cement 626 1lbs. PDA-25DP 7.8 2.0 0.416 4420 5070 5380
Crushed C.A. 30% 4 Flexural Tests
Virgin Fine 600.0 650 o
Aggregate 70% ‘
Finley Sand
The above quantities are based on the following assumptions:
Specific gravity of cement 3.4
Specific gravity of crushed concrete, coarse 2.35
Specific gravity of crushed concrete, fine 2.35
Specific gravity of crushed sand (4110) 2.65
Weight of water per cubic foot 62.4

Based on the above studies, it seems that the use of crushed concrete as aggregate imposed
no problems with respect to workability and handling. However, the compressive strength of
concrete containing recycléd concrete aggregate is slightly lowexr than that of concrete of
the same water-cement ratio but with virgin aggregates. Egual strengths may be obtained by
using appropriately reduced water cement ratios, keeping in mind that the recycled concrete
-aggregates have lower specific gravity;and.higher-abscrbtion than the virgin aggregates.
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Excerpt from PAVING SPECIAL PROVISIONS

Mix Proportion

In lieu of proportions specified in 2301.04, the following
proportions shall be used:

Cement
Water
Alirx

- Crushed Concrete, Coarse
- Crushed Concrete, Fine

Concrete

Sand

Design water - cement ratio

Maximum water-~ cement ratio

‘The quantities are based on

Specitic

Specific

Specific
Specific

gravity of
gravity of
gravity of
gravity of

Weight of water

crushed
crushed
crushed
cement

A water reducing admixture,
- I¥M. 403, will be required.

Basic Abs. Approximate Dry

Vo lume Quantities/c.v.
0.118330 626 lbs.
0.178063
0.060000 .
0.273533 1083 1bs.
0.160902 637 lbs.
0.209172 934 1bs.
0.48
0.545

the following assumptions:

concrete, coarse  2.35

concrete, fine 2.35
sand (4110) 2.65
3.14

62.4 lbs. per cu.ft.

approved in accordance with



Date

7-14-78

7=17-78"

7-18-78

7=-19-78

7-21-78
7=-24-78

7-26~78
8-1-78

Average
Max imum

Minimuam

PAVING PROJECT CONSTRUCTION TESTS

Appendix F

Page 1

(Does not include handwork concrete)
Page TQF-2~2(16)~~29-73

Nuclear .

Beam Modulus of Rupture |
S lump Air No. 7 _day l4 day Density
1 3/4 7.8 16-1 718 817
1 3/4 7.8
1 3/4 6.2 16~2 563 639
2 7.8 16~3 759 798
11/2 6.3 l16-4 735 780
2 6‘4
2 5.2
1 3/4 5.5 16-~5 748 794
2 7.3
1 1/2 6.7
1 3/4 6.5 166 249 795
1 3/4 6.6 '
‘2 6.2 167 726 775
1 3/4 6.7 16-8 634 704
1 3/4 7.0
1 3/4 7.0 16-9 792 858
1 3/4 6.7 1l6~10 {M~4 mix)
1 3/4 6.8 l16-11 713 821
1°'3/4 6.9
1 1/4 7.0 16~16 733 744
11/4 7.6 16~21 744 811
1.65 6.8 718 778
2 7.8 759 858
1.25 5.2 563 639



Appendix F

Page 2
Taylor TQF-2-3(15)--29-87
S ' Beam Modulus of Rupture Nuclear
.Date - Slump Air _No. 7 _day _ 14 davy Densgity
7~10~78 1/2 6.0 15-1 778 898
- 1/2 6.0
1 3/4 7.2 1522 764 824
1 1/2 7.1
7-11~78 1l 1/2 5.0
1 1/2 5.8 15-3 767 857
2 7.8 15-4 (M-2 mix)
2 6.1 15-5 843 883
7-13~78 2 7.1 15-6 734 691
- 1 1/4 6.2 15-7 (M~4 mix)
1 1/2 7.6 15-8 727 692
1 3/4 7.7
7-24~78 11/2 6.3 15~9 751 810
1 1/2 6.2 15-10 (M~4 mix)
1 3/4 . 6.2
1 3/4 6.4
7-25~78 11/2 6.8 15-11 (M~4 mix)
11/2 6.7 15~12 744 791
11/2 6.5
1 3/4 6.5
7-26-78 1 1/4 7.7 15-13 812 853
1 1/4 7.2
7~-27-78 1 1/2 6.2 15-14 765 797
1 3/4 6.7
1 1/2 6,2 15-15 725 752
1 1/2 7.7 :
7-31-78 1 3/4 5.8 15-17 705 797
1 3/4 7.6 15-19~ 700 827
1 6.6 15-18 (M—4 mix)
8-1-78 11/2 6.5 15-20 702 892
8-8-78 1 1/4 7.7 15--21 869 864 *137.0 @ 6.2
1 7.6 15-22 737 789 134.5

136.0

*Rodded density = 135.1 lb/cu. @ 6.0% air



Page 3

Cont. Taylor TQF-2-3(1l5)=~-29-87

Beam Modulus of Rupture Nuclear
Date Slump Air No. 7 day 14 day Density
8~9~78 11/4 7.5 : *137.0 @ 7.0
11/4 7.0 15423 ' 137.0
11/4 7.1 15-24 716 751 133.5
1 1/4 7.5 627 703
8-11-78 1 3/4 7.8
1 1/2 8.0 1525 706 739
2 7.0 15-26 {(M~4 mix)
11/4 7.5
1 1/4 7.4 15-27 714 780
.
8-~14-78 1 1/4 7.1 15-28 712 - 748
11/4 7.9 15-29 626 763
1 7.8
8-17-78 1 1/4 8.0 15-31 742 866
11/2 8.0 15-30 (M~4 mix)
1 1/4 7.9 15-32 771 807
1 1/4 7.7 15-33 (Handwork)
8-21-78 1 1/4 7.1 15-34 661 803
1 1/2 8.0 15-35 (M-4 mix)
1 3/4 6.0 15-36 730 803
11/2 7.1 '
3-22-78 1 3/4 7.8 1537 744 798
2 7.3
1 1/2 7.1 15-38 760 824
1.1/2 8.0
8~23~78 11/2 7.3 15-39 775 796
11/4 7.0 15-40 759 808
8-24-78 11/2 6.0 15-41 798 852
1 1/2 6.0 15-42 833 939
1 1/4 5.5
8-25-78 1.1/2 5.6 15-43 724 821
1 1/2 6.0
1/1/2 7.0 15~44 826 901
Average 1.46 6.9 745 809
Maximum 2 8.0 869 - 939
Minimum 1.25 5.0 626 703

*Rodded density = 135.1 lb/cu. @ 6.0% air
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Page 4
Taylor TQ¥F-2-3{(18)--29-87
B | Beam Modulus of Rupture Nuclear
Date S lump Air No. 7 day 14 day Density
8-4-78 1 1/2 7.1 ig-1 778 -
8-5-78 1 1/2 7.1 18-2 809 773
1 1/2 6.6 18-3 778 865
1 1/2 7.8
8~7-78 11/2 6.7 18-4 740 849
1 1/4 6.0 18-5 748 886
1 1/2 7.5
8-8-78 11/2 7.1
Average 1.47 7.0 771 843
Maximum 1.50 7.8 809 886
- Minimum- 1.25 6.0 740 773
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Appendix H

Page 1
towp [IEPARTMENT OF TRANSPORTATION
Materials Department
AMES LABQORATORY
ROAD ROUGHNESS REPORT
Lab. No. RR__._____ Report Date ' - County____ Page _
APfO]. Miles_3,211  Year Built - 1978 Road No.__.Ia 2 _
Coritractor Irving F. Jensen. . Proj. No, TQF-2-2(16)-=-29-73 - _
' . Asph. Conc., _ h.C. Resur. .
Location From Tavlor County line _P.C, Conc.___x  Slip Form____X.

Fixed Form
wegterly 3.2 miles ‘

Date Tested 11-2-78 . . Weather clear

Test Observers__  Twohey = Veland

W . Bound Lane . E Bound Lane

_ ?;333235 Sect . L@ngth Roughaess Roughness

Transverse Groove No . (Miles) Inches/Mile Inches/Mile. |
q_atazzmmaxlarmcgun;xm;;ng_ 1. 0.50 76 88
o 2 0.50 90 100
2 0.50 96 100

4 0.50 90 110 .
5 0.50 86 104

6 Q.50 124 132 N
Stop N-26 e 7 0.36. 117 o 106

Miles Measured 3.36 Ave. 96 Ave, 106



Page 2
TowA DIEPARTMENT OF TRANSPORTATION

Materials Department
AMES LABORATORY

ROAD ROUGHNESS REPORT

Lab., No. RR Report Date County Taylor

Proj. Miles 12,.05]1 Year Built 1278 Road No, Ia 2 .

Contractor_ Irving F. Jensen Proj. No. TQF-2-3(15)
Asph. Conc, A.C. Resur. —

Location Prom page County line easterly p.C. Conc, % . Slip Form X

Fixed Form

to west junction of Towa 148

Date Tested 11-2-78 Weather clear

Test Observers Twohey - Veland

W__Bound Lane _E_Bound Lane

% point ‘
Terminus Sect., Length Roughness Roughness
Transverse droove Ne. {Miles) Inches/Mile Inches/Male
Start 20 Rev. W of Ia 148 1 1.00 95 8}
| 2 1.00 9% 85
omit bridge 3 1,00 101 ‘ 97
— 4 1.00 103 89
5 1.00 a5 86
6  _1.00 97 - 99 _
7 1.00 89 . 83
8 1.00 ) 94 - 95
Omit bridge 2 1.00 90 . 90
10 1.00 119 114
— 1l 1.00 98 105
Stop =~ County line 12_ 0.71 87 89
Miles Measured 11.71 Ave, 96 Ave, 92
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Page 3
[ovin IEPARTMENT OF TRANSPORTAT!ON
: Materaials Department
AMES LABORATORY
ROAD ROUGHNESS REPORT
L.ab. No. RR Report Date _ County _._Taylor o
Proj, Milea_1.394 Year Built_ 1978 Road No. Ia 2 _
Contyractor I;vinu F. Jensen ' Proj. No. TQF—2—3(18)~—29—87‘___M
_ o S Asph,. Conc., .__A,C. Resur, -

Location From E Jct. Ia 148 in Bedford P.C, Conc.__x . Slip Form__ X o

Fixed Form

easterly 1.4 miles to old.Ia. 2

Date Tested 11-2-78 Weather Clear

Test Observers Twohey - Veland

E Bound Lane W Bound Lane

?é?gfgﬁs Sect. Length Roughiess Roughness
Ho. (Miles) Inches/Mile Inches/Mile
Start 20 Rev. E of Ia 148 1 __0.25 104 116
| 2 0.25 1Q8 112
Omit BR & Bridge 3 0.25 108 96
4 0.25 84 ~ 84
Stop.= 01d Ta 2 _ 5 0.23 91 87

Miles Measured 1.23 Ave, 29  Ave. 29
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Page 1
FRICTION TESTING SUMMARY
| Date: 6-20-79  6-25-80 6-17-81 6-16-82
Page TQF-2-2(16) 50 . | 45
Taylor TQF-2-3(15) 56 55 52 52

Taylor TQF-2-3(18) 61 47 4 4



