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RECYCLED PORTLAND CEMENT CONCRETE PAVEMENT IN IOWA

INTRODUCTION

In récent years, there has been an incréased interestlin
consé#vaticﬁ of our resources, preservation of our environmen§
and maintaining our ecology. Recycling of materials is a pro-
cedure that willlimmediately 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 éhe transportation field.

The Iowa Department of Transportation (Iowa DOT) is inter-
ested in recycling‘portlané 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
' quarrying 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 guality roadways.
EARLIER  PROJECTS

Lyon County

The first Iowa DOT project (in 1976) utilizing crushed
pavement as an_aggregate in pcc was located in Lyon County
(extreme northwest Iowa.).l The project consisted of the
approaches to two bridges totaling about 1.5 miles of paving.
The old pavement was constructed in 1936 using a‘gravel coarse
aggregate and was in good condition prior to recycling. The
crushed pcc was used with natural sand in the_constiuction‘of new
‘9 inch thick pavemenﬁ. Some of the old 7 to 10" thick pecc
pavement with 3" of asphalt resurfacing was crushed as a mix-
tﬁre and used in a 7" econocrete lower course. The 4" fop
course of concrete utilized crushed pcc aggregate without A.C.
resurfacing. The Lyon County research was very successful and

demonstratéed the potential for recYcling pcc pavément.

Pottawattamie County

Iowa recycled another pcec pavement in 1977 based uponrthe
suddess of the 1976 Lyon County:project. Thig :project was
3 miles of I-680 in Pottawattamie County. The old pavement,

congtructed in 1952 with a good guality crushed limestone



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

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

PROJECT ILOCATION

Three pcc recycling paving projects (Page TQF-2—2(16)——29—73,
Taylor TQF~2-3(15)~-29-87 and Taylor TQFr-2-3{18)--29-87 located
in southwest Iowa were constructed in 1978 with completion in
1979. The materiél for these projects was crushed in 1977. The
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 QOreapolis, ﬁebraska. The slab thick-
ness varied from 7" in the middle to 10" at the.outer edgesr
(Figure 1). 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 Qarfing 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



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

fﬁere was sﬁthantial reinforcing steel'(ﬁigures 1 anduZ)
With_four 16ngitudinai 5/8" diameter smooth round bars. Tﬁé

transverée steel consisted of 11 feet by 5/8" diameter plain bars

‘at 3'centers. They were placed so that they exteﬂded‘Within 6"

of the edge of pavement and alternate from edge to edge. There
were dowels and additional 8 foot by 5/8" diameter 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 was'
"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 Company, Inc. of Shenandoah,
Towa and Johnson Bros., Inc.gof Red Oak, Iowa. Sterling McLaren
and Johnson Bros. performed the grading, but subcontracféd 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,

ITowa.

REMOVAL OF THE ASPHALT OVERLAY

The first phase in the recycling project was the rehoval of
the two to three inches of asphalt resurfacing. In élaﬁhing for
the project, the general consensus was that the asphalt removél
would be relatively easy. Unfortunately, ﬁhis waé not trﬁe and
it required subétantial effort and é 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 hammer was adijusted to p;qéuce the right amount of
energy when coofdinated with”the_forward speed (1 to 3 MPH) to‘ 
fractufe the overlay with minimal damage to the underlying gléb.
After the fracturing,_a #16 motor patrol equipped.wiih
three rippér teath tore the asphalt from the pcec slab. There
were times when the asphalt adhered very tightly and the patrol
.could not pull three teetﬁ. In some cases, the patrol could
pull‘oﬁly two teeth, and in some casesf only one toch.,
A rubber_tired end loader was useé to réﬁove the loosengd"
material %nd scrape free any adhering mate;ial. _The,final §p§r§~

tion was brooming to remove the fine material.

BREAKING , REMOVAL AND CRUSHING OF THE PAVEMENT

There is no standard method of breaking and removalﬁ_ The
procedure selected is dependent on tﬁe contractor's plans for
stéel removal and crushing. In the'fixst Towa DOT recycling '
project (Lyon County) tﬁe contractorsused a pneumatic hammér
mounted on the rear of a backhoe to punch holes in the old slab
on 3 foot centers. The concrete rubble was 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 more steel than the first two Iowa projeété. With
this in mind, the contractor intended to extensively shatter
the concrete, but bééauée the concrete rubble was to be bicked
up, care was required not to punch the concrete into the grade.
The.speéial diesel biié driver breaker would acgomplish these
téskgi For;breaking of the old bcc slab, a large front end
loadér towed the specialﬁbréakériat about 1 MPH with 80 to 90
blows per ﬁinuée. The bfeaking oﬁefatidn requiréa l2 passes
(6 per'léﬁé) to provide thé desired shattering on‘fhé c¢urbed
séétiéns. Another precaution, to avoid including subgrade
&étérial; was ﬁo blade away the shoulders and expose the edges
of the slab.

".A'fﬁbbér tired hydraudlic excavator (Figure 5) eguipped
| With.a ripper todth (Figure 6) which was referred to as a
"Bhiﬁé-hcrn“ was used to dislodge and remove part of the rein-
forcing steel.‘ To avoid punching the concrete rubble into the

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

area. The oGperator would reach the "Rhino horn" to the opposité

edge and rip back to the center of the slab.
The steéel was hooked and elevated to expose it for removal
(Figure 7). This o6peration was conducted from each shoulder so

the rubble was moved toward the center of the old slab.
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Figure 5: Excavator eguipped 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:
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A shear (Figure 9) was used to cut the steel into two foot

lengths to increase its value as scrap. The contractor sal-

vaged 200 tons of scrap from the 16 miles of recycling.
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Figure 9: Shearing the steel
The concrete rubble (Figure 10) was then loaded with a

track mounted front end loader (Figure 1l) for transport to the

b crushing site.

Figure 10: The recycled "Quarry"



Figure 11: Loadinglthe coﬁcrete rubble.

Operator capability was very important as special provision
183 (Appendix B) required recovery of at least 80% of the old
concrete slab. 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 1oaded.

The concrefé Wés stoékpilgd 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 required
to allow the metal pieces to leave the jaw. It was thén'necessary
to remove this steel to avoid damage to the secondary crusher.

electromagnet (Figure 13).
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A laborer manually removed the steel from the magnet. The
contractor indicaféd_thaﬁfqn futuré_:ecycling, he would use

a self-cleaning maghet;f.°

Primary crushing reduced the concrete to approximately

3 inch size-matérial,  i§¢ crushed.pfédggt was fuxthér pro-
cessed in tﬁéiéé¢opdarfIC%usher_with a Universal 10-36 jaw
and saparétedrinﬁo 1% ihéh.ﬁd é/é-iﬂch énd minué 3/8 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~
Qeyor belt with radial movement capability.

Typical gradation of the two sizeé were:

Coarse Fraction

Sieve Size Percent Passing
1% inch 100
1 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%

14
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Fine Fraction

Sieve Size Percent Passing
~ 3/8 inch 100

No. 4 76

No. 8 51

Ne. le . .30

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 cruéhed stone. The 42% "A" freeze and
thaw loss wasi much higher than the 6% set forth by the standard
specification. There is some question whether_these tests ére
applicable to récycled éggregate. The reCycied aggfegate, may:
in fact, proviée high>performance in the new concrete. The
recycled aggregate was accepted on the basis of high perfdrmagce

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). 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 pcc mix proportions use oﬁiy two aggregates and a.
Standard Specification Cc-4 mix would be typical for a primary
. road pavement.

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

Material Absolute Volumes {pounds)
Cement (Type: 1) 0.118330 626
Water 0.159808 269
Entrained Air 0.06 _ o
Fine Agg. 0.330931 1478
Coarse Agg. 0.3309231 1478

- *Agsume aggregate Sp.Gr. = 2.65
Bn 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.
burability of the recycled concrete was 94 when tested by ASTM ¢ |
C666 Method B (freezing inzair, thawing in waterj. A 90-day
.moist cure conditioning preceeded the freeze-thaw testing. Con-

crete abrasion tests were conducted on both recycled concrete and

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

Most of the project trial mixes (with southwest Iowa sand)
included a water reducing admixture. The 28—déy strengths
fanged 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

Tﬁe paving was let independent of the project for pavement
removal an& crushing. The péving began on July 10,‘1978 with
the majority being constfucted during 1978 and completed May 7,
1979.

Paving with recyqled aggregate presented only minor diffgrenCeé
from a conventional paving operation. First, there were three
aggregates instead of the normal two. The second was somewhat oﬁﬁ@%w'
a problem resultihg from the recycled aggregate and specifically
thé fact that the crushing was in 1977 with paving in 1978. The
fine crushed concrete aggregate developed a three inch crust
apparently froﬁ recementing of the crushed product. To minimize

this problem, the material was passed through a 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
carry the plastic concrete over thg subgrade trimmer. A Rexnord
Town and Country slipform paver placed the 8" thick 24' wide
_slabQ After a limited amount:of handwork, straightedging or
floating, a transverse tine grooved texture was imparted by a
Cﬁl machine. This was followed by application of a white pig-
mented wax base cu?ihg cbmpoun&. |

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

‘ : Modulus of Rupture _
- Project Slump Alr 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



~ 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'tons 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 afe
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 hroject was let as a recycled concrete project and bid data using
conventional aggfegate i$ not available. The estimated cost analysis summary
is:

- Average Cost of Recycled Material

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

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

421,888.50

11

$ 547,333.30 -

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 0.467 ton O 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 1bhs @ 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

27,000.00

Haul Road savings
115,354.7

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 3874 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 witﬁ
101, 94 and 99 inches per mile on the three projects (Appendix H). These
vatues 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 initia3.friction values were exceptionally good with project averages of
50, 56, and 61 (SNzg). Friction numbers at 40 MPH have been determined
annually fr0m71979 through 1982. The friction numbers in 1982 after three
years of traffic were 45, 52, and 49. These values would be typical of
transverse tine textured PCC pavement.

A field review of the three projects was made in October, 1979, fhe
general surface appearance was very similar to that of conventiona} paving
projects. The joints appeared to be in good condition exhibiting no faulting
or deterioration even though some did not appear to be well sealed. An
October 1982 field review found very 1ittle joint faulting, but faulting up to
1/8 inch was measured at a few joints. The joint faulting had increased tb 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
faufting 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 devi;es were
not used on any of these projects.

| There fs a number of surface popouts which have little adverse effect on
the integrity of the #avement. They are more numerous than wou1d be expected_
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
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popouts. The popouts resulting from the fine crushed aggregate chunks have
not caused any significant prdblem. There has been Tittle change in this
problem since the initial popouts.

A substantial amount of random craéking has occurred beginning socon after

construction. There are areas exhibiting a significant amount of 1dhgitudina1

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

| The'frequently occurring midpanel cracking is of greater concefn.' It is
suprising that these are so preQaTant considering the skewed.joints at
intervals of 20 feet. A survey of this midpanel 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 thié |
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 midpanel
cracking is apparently not due to poor stréngth. Four coreé were also drilled

through contraction joints in this area to verify that they had cracked and
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were functioning. A1l four cracked as intended and‘were functioning. The
midpanel cracking generally follows the transverse tine texturing. In
addition to tbe reduced section at this point, subsequent laboratory
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
11/2 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 supports
the'fo1lowing conclusions:

1. _The recyc1ed 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 pavément in
areas where qua1ity aggregate are not in close proximity. |
5. The recycled PCC pavement has exhibited good frictidnaT
characteristics.
RECOMMENDATION |
Rec}¢11ng of PCC pavement should be cbnsidefed as an a?térnaie on all

future recohstrﬁction or rehabilitation projects.
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| SriwDANGE %YM THE PLANS AND SPECIFICATIONS YHEREFOR, AND iN THE LOCATIONS DESIGHATED IN THE NOTIiCE TO BIDGERS. AS FOLLOWS:
Zigg* . ITEM QUANTITY UNIT UNIT PRICE AMOUNT
L OEYCAVATION. CLASS 10s RCADWAY &
 BORROY 10,902 CUe YDS. 1.00 - 10.902-00
© 2 EXCAYATION. CLASS 12+ BOULDERS 10 CUe ¥DSo 1000 o ya6e4.
3 EXCAVATION. CLASS 20 : 17 CU. ¥DS» 5.00 8501
Y BACKFILL. SPECIAL 440LO TONS L84 27+93C B
5  SURFACING« GRANULAR. CLASS A ) ’ :
CRUSHED STONE - ON ROAD 728 TONS ' bal0 YsU4Qead
L STABTLIZED SHOULDER MATERIAL k<321 TONS 7o 70 Y8 sh717
7. PAVENENT. STANDARD OR SLIP FORNM '
Pe (o CONCos CLASS A 8 INs eh<bl4e Sde YDEs Lokl b2 sk3I7?e2!
& MEDIAN+ bk INe Pe (o CONCRETE Uy S@. YDS. 1500 _ ELO. O
9 BRIDGE APPROACH SECTION : : '
: RUINFORCED AS PER PLAN 107 Sd. YDPS. 30.00 342200
LD SURFACE TREATMENT ' _ o
: OF Po (e CONCRETE PAVEMENT 2l+793 SR YDIS. ' o[}
1Y CONCRETE< INCIDENTAL Po Co 4 Cle ¥DSe: 125.00 - U008
L2 CULVERT- CONCRETE ROADEAY PIPE ‘ '
3L INe DIA. o LY LINs FTe 2ke.00 ~ bsbbYeO!
43 APRONS~ CONCRETE~ %2 IKe DIA. L ONLY L2000 L2 0l

.. L4 APRONS+ CONCRETE« 3b INe DIA. 2 ONLY 290 34 ' £406-h

D PARTY OF THE SECOND PART CERTIFIES BY HIS SIGNATURE ON THIS CONTRACT. UNDER PAIN OF PENALTIES FOR FELSE CERTIFICATION, THAT HE HAS COMPLIED
Yol T 324 TR OF THE 1975 CODE OF IOWA AS AMENDED  IF APPLICABLE .
S0 SPECIFICATIONS AND PLANS ARE HEREDY MADE A PART OF AND THE BASIS OF THIS AGREEMENT, AND A TRUE COPY DF SAID PLANS AND SPECIFICATIONS 15 NOW O ’

L L INCINE OFFICE OF THE PARTY OF THE FIRST PART UNDER DATE OF, DECEMBER 85 1477

R THAT IN CONSEDERATION OF THE FOREGOING, THE PARTY OF THE FIRST PART HEREBY AGREES 7O PAY THE PARTY OF THE SECOND PART, PROMPTLY AND ACCORDING
TWOTHE REQUIREMERTS OF THE SPECIFICATIONS THE AMOUNTS SET FORTH, SUBJLCT TO THE CONDITIONS AS SET FORTH IN THE SPECIFICATIONS. .
THE PARTILS HERETO AGAEE THAT THE HOTICE AND INSTRUCTIONS TO SIDDERS. THE PROPDSAL FILED KEREIN, THE GENERAL SPECIFICATIONS OF THE IOWA REPARTMENT OF

- nw;,mmmon ver . B ? 7 TOGETHER WiTH SPECIAL PROVISIONS ATTACHED, TOGETHER WITH THE GERERAL AND DETAILED PLANS. IF ANY, FOR SAD PROJECT
CAE WA I AT - i
. 1 3::“\:” }__ ed-be TOGETHER WITH SECOND PARTY'S PERFORMANCE BOND, ART MADE A PART HEREOF, AND TOGETHIR WiTH THIS
© O THURENT CONSTITUTE THE GONTRACT BETWEEN THE PARTIES HERETD. : e
THAT 1T IS FURTHER UNDERSTOUD AND AGREED BY THE PARTIES OF THIS CONTRACT THAT THE ABOVE WORK SHALL BE COMMENCED OR COMPLETED IN ACCORDANCE WITH

APPROX. OR SPECIFIED SYARTING DATE SPECIFIED COMPLETION DATE
OR NUMBER OF WORIUING DAYS OR NUMBER OF WORKING DAYS

.M TOLLOWNG SCMEDULE:

&0 WORKING DAYS 0CT. 20+ 1978

A1 TIME 19 Tt £S5ENGE OF T8 CONTRACT AND THAT SAID CONTRACT CONTAINS ALL OF THE TERMS AND CONDITIONS FGREED UPON BY TiE PARTIES HERETO,
CWITNESS WHEREDF THE PARTIS HERETO HAVE SET THEIR HANDS FOR THE PURPOSE HEREIN EXPRESSED TO THIS AHD THREE OTHER IDENTICAL INSTRUMENTS AS OF

i, DAY OF ) A B G0 34 N |

T0WA DEPARTMENT OF TRANSPORTATION
ey -
a._,..»—-“_") e g :4.-':‘ A
i1y /‘%{ ;.::";ﬁ’ £ 5/1{‘:‘(‘-‘2’(",/
) / PARTY QF THE £ IRST PARY
IRVING Fo JENSEN (0«INCe OF SIOUX CITY~ IOUA-
(L, ; ) |
// o . o £
BY.. f:',;"/-"' i1 ‘f(:"“"'?'.v“’-«{—r‘.’-»,-"fdﬂ [
PARYY OF THL SECOND FART

%
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é :.(. '. . .
| CANTRACT NOo LHLLS: PROJECT T@F-2~3(18)--2%-87

ITEN

NO
15
ik
17

¢
L&

- SEEDING

CSEUERS

ITeEn

UNCLASSIFIED ENTRANCE
IN« BIA.
UNCLASSIFIED ENTRANCE
INe DIA«

CULVERT
PIPE. 18
CULVERTY ~
PIPE. 2U
CULVERT- UNCLASSIFIED ENTRANCE
PIPE+ 3k INeo DIA.

ELBOWS: (ORRe MEYAL PIPE

18 INe DA

INTAKE~ RA-3 -~ MODIFIED

INTAKE Y RA~3

INTAKEL RA-&

MANMHOLE . RA-Z '

500D STORMs 12 INe DIA-
SEWER. 20800 STORM+ 1E INe DIA.
GRIDGE END DRAIN. RF=-35 '
GUARDRAIL . FORMED STEEL BEAN
GUARDRATIL . POSTS< BEAN

GUARDRAIL« END ANCHORAGES: BEAN
RE-33

GUARDRATIL « END ANCHORAGES« BEAN
RE-5¢ ‘ ' '
BARRICADE- ROAD (LOSURE. RE-3
BARRICADES :
RENOVAL OF PAVEMENT

RENMOVAL OF EXISTING STRUCTURES
SILT BASIN

SILT DPITCH

BALE FOR DITCH CHECKS

SODDING

STABILIZING CROP -

1 AND FERTILIZING
MULCHING

FERTILIZING

TRAINEE REINBURSEMENT

-337.500

QUANTITY URIT

L16 LINe

1D LIN« FTe
50 LINe.

ONLY
ONLY
ONLY
ONLY
ONLY -
LINe ¥FTe
LINe FTe
ONLY
LINQ
LA ONLY

2

Fugy oo Qi vy~ S il

FTe

L ONLY

3 ONLY

L ONLY

L3 ONLY
44032 S3: YBS.
LUNP ZHn
8 ONLY
L-7H0 LIN.
55 ONLY
3 SAUARES

9300
5.300C
5300

508

ACRES
ACRES
ACRES
HOURS

FTe -

Appendix A

UNIT PRICE

10.00
15.00
25,00

q0 .00
5080.00

120800

1+500.00
120808
' LSnDB
15.00
35000
2700

chiedd

2b5.00
35000
15000
" Ye2§

S0.00

«50
1000
2l-00

Le5.00
Lh0.00
88.0G0
O&D

GRAND TOTAL

PAGE o
APOL

1.180-0

3500
1235008

960"
BOL0;
1+200.0
15000
142000
L0
110800
FRTLIN:)
2.085.07

LB kol

chiie0’

2950
3500
1=95000
5. Q400
300,40
121000
8700
5500
kOO

Islbde sl

8100 ¢

CHETI Y

wageor

$285+30bb



S : Pl ' . NOe. B294Y Appendix A
| romn deso e era CONTRACT Poge 3
e ook GRADING, proct o F=2=R( 4] ==20-73
T eI I COST CENTER bIWOOO OBJSCT a?7
o . County pAGE
L ON IOWA 2 FROM THE TAYLOR COUNTY LINE AT NEUW MARKET WEST
T3V MILES. A

YHils AGREEMINT mode and ontored by und betwean the lowa Department of Transportation, Des Moinos, lows, comsisting of the following mombers;

ROGERT R RIGLERs STEPHEN GARSTs DONALD K GARDNERw ALLAN THOMS.
o We F‘ﬂ MCGRATHS BARBARA DUNN+ 2 Lo STANLEY SCHOELERMAN , party of the first parl, ahd
 {ERLING HCLAREN CONSTRe COes INCe OF SHENANDOAH. I0WA 40200
JOHNNSON 8R0S INCs OF RED OAKs IOWA

party of the second padt,

WITHESSETH: That the party of the -ao:ond port, for ond In consideration of § xEok k33 "‘c}.?a" c}@ , povablo ds sef forth in the specifica-

tomy congiituting o port of-this controcl, horeby agrees 1o construet varlous itoms of werk and, or, to supply various mctorials or supplies In accordounce with the plans
and specifications thorafor, ond in tha locations do‘siggﬂied in the notice 1o bidders, o foHowst i

. “::"‘1: ITEM : _ Quantity Unit ¢ - Unit Price ‘ Amount
1 EXCAVATION« CLASS 10« ROADWAY & :
BORROY bh8+705 Cls . YDE. 40 ek?«44c.00
& EXCAVATIONs CLASS 12 BOULDERS 228 CUs ¥YPSe 5. 80 1=1725.81)
3 OVERMAUL ' : 14188045 STA. ¥DS. . + 0k 1L+A80.45
4 EXCAVATIONs CLLASS 20 43 CUe :YDXe - Ya 00 337200
5§ BACKFILL+. COMPACTINGw ADJACENT T9 ’
CULVERTS AND STOCKPASSES 765 {(Ue ¥YBX. 300 2x295.00
‘4 BACKFILL. SELECTED. ISOIL A87.b860 CUs YDPE. « 54 U72.347.20
? REMOVAL & CRUSHING OF PAVENMENT . 335904 Sde YBE 3«70 k25 444. 80
& REMOVAL 0F EXISTING STRUCTURES LUNMP SN 9.000.00
4 REMOVAL OF SIDEWALK 4 Sde . YDX .- .00 40.00
0 CULVERT. CONCRETE ROADWAY PIPE

; 24 INe DIA- 92 LINe FTs: 13175 1.081-00
4L CULVERTs CONCRETE ROADUWAY PIPE o

’ 3k IN. DIA. 172 LINs FTe: E’l-&S Ja?58.20
-3¢ (ULVERT. CONCRETE ROADWAY PIPE . ' :

: 40 INe DIA- 22 LIN« FTe. 57.00 ks 95400

' .3 APRONS« CONCRETEs 24 INe DIAe 2 ONLY 1ed. 70 © 24540
4 - APRONS« CONCRETEw 3k INe DIAe I ONLY 215 40 - 213540
15 APRONS+ CONCRETE« kO INe DIA. g ONLY . 548405 L+09k« %0

ok HALF PIPE+ CONCRETE« 3b INe ‘ 24 LINe FTo. 29« 80 - 7h5.20

Purly of the second part eartifies by his signature on this contract that he has complied with 324.37(8) of the 1975 «Coda of lowa as amended. :
Suid epocifications ond plans are hareby made © part of and the basis of this agreemend, and o true wopy of soid pluns and specifications §s now on
tile in the office of the lowa Deportment of Transportation under dote of D E CE MBER 30 L q? b

“Hhet in gonsidaretion of the foregoing, the porty of the first part hercby agrees to pay the party of the second. part, promptly and nceording to the requirements of
thy ygrecificorions the amounts sot forth, subject to the conditions os set forth in the specifications, ) )

The parties herete agros that the notice und Instructions to bidders, the proposal filed horeln, the gemsral spacificotions of the lowu Departmoent of
Tetnnyprartuhon for 97 .« together with special provisions attuched, together with the general and detimiled plans, it eny, for sald projest

e 1 [, e T "
Joa Y 20 ?3 I . tegethar with second pasty’s porformance bond, ore mode m part hereof, and together with this instrument con-
: wldute the vantrort hotween the porlies hereto.

hat it is furtthor understood and ogresd by the porties of this contract that the above work shall be covnmenced on or befory, ond shali be compieled;

‘"::\;;;;;..Mé}hgpecified Starting Date Specified Completion Date
on o bolos: or Number of Werking Days ar Number of Werking Days

APPROX APRes 4421977 530 WORKING DAYS

Tt fima 1a e onsanco of this contreat and i i H
) : and that soid controdd containg aff of the terms ond conditions agreed upon by she parties horato,
IOWITMENS WHERTOF the parlies herete have sel their bands for fhe purpose horein exprossed to fhis @md threa olher instrumonts of like tenor, as of

b et FEB T4 1577 19

MOWA DLFARTMENT OF 'E'RANyo'mATlQL)l/ L

. - 27 8 a3t

My AT S5 ,/z/..’-,-e”z{f iy
¢ ' " Panty St tho piest part T f \E; 8

STERLING MCLAREN CONSTRe COew INCe OF SHENANDOAHs IOBIA
JOHNSON BROS: INCe OF RED OAKs IOWA

B ) P ;/W' 7y A?7L1/%ﬁ
i A A ¢ s ‘ :../:;.{ML\ W el f? Z ﬁﬁ/ V.f/ # Tl At

)
“ s Farty ot the Sovond Fari -



P . . : - : Appendix-A
i CONTRACT NOo .1294) PROJECT F-2-2(4}--20~73 | pace. 4

ITEM ITEN QGUANTITY UNIT UNIT RRICE, AMCLN
PONO .

: 47 ELBOWS. CONCRETE PIPE. ' '

i 3b INe¢ DIAo L ONLY 293.70 29370
.18 CULVERT. UNCLASSIFIED ROADMAY :

© . PIPEs 24 INe DIAo ebb LINe FTe. 1300 2+9cb-00
39 CULVERT- UNCLASSIFIED ROADUA? .

. i PIPE< 42 Ike DIAe | 72 LINe FTo. 21e 70 L 5b20 40
' 20 F APRONS< UNCLASSIFIED: 24 INe DIAo: 10 ONLY &b 90 aL9.40
"2} APRONS.» UNCLASSIFIED« 4d INe DIAs . 2 ONLY . 274 40 546.80
122 CULVERT« CORRe METAL ROADUWAY , _

-7 PIPEs 24 INe DIAo- _ 134 LINe FTe - Ge 85 1+31%70
23 C(ULVERT. CORR« KMETAL ROADWAY '
; PIPE~ 3h INe DJAe 118 LINe FTo Ibe 80 L-982 40
re%  APRONS. METALs &4 INe DIAo 3 ONLY ' 836 50 83«50
25 APRONSs METAL- 36 INe DIAc 1 ONLY . 17380 L73.80
2k ELBOWSs CORRe. METAL PIPE —

24 INe DIAw - b ONLY 94+ 30 G430
27 ELBOWSs (ORRe METAL PIPE- : S
: 3b THNe DIAo. : L ONLY 134.u0 L3440
.28 DIAPHRAGMs CORRe METALs TYPE A ' '
: 24 INe. ' : ' I ONLY 8030 80030
.25 DIAPHRAGHs CORRe METALs TYPE A ‘ ‘ ,
: 3L INe . . 3 ONLY 10445 . 10U« &5
30 STOCKPASS.: 4® X &' PRECAST :
CONCRETE RF-8 76 LINo FTe bhbs L5 5635970
-3%  STOCKPASS APRON- 4® X L* PRECAST _
j CONCRETE RF-8 2 ONLY 70105 L+402-20
-3¢ CULVERTs UNCLASSIFIED ENTRANCE :
‘ PIPE-s L& INe DPIAo - ) 1742 LINnaFTa v 5-30 31'415“5&63:20
'33 {CULVERT. UNCLASSIFIED ENTRANCE : .
f PIPE« 24 INe DIAs: 550 LINe .FTe . ¢85 - 541750
3% CULVERT~ UNCLASSIFIED ENTRANCE :
‘ PIPE« 3b INe DIAe 38 LINs FTe Ike30 S5¢0d48.450
-3% LOCATING TILE LINES ' 20 STAS. 100.00 £2.000.00
3k BARRICADES _ - 18 ONLY 108-.00 1.800-00
+37  SILY DITCH : c«b50 LINo FTa: « 80 2+120.00
384 SURFACING» GRANULAR« CLASS A :
; CRUSHED STONE - ON ROAD So244 TONS 5.70 Uh+990 &0
‘3% SUBDRAINs (ORRe METAL PIPEL :
? b INe DIAa: 88 LINe FTo - 3. 40 2433920
40 SUBDRAINs CORRe« METAL PIPE : : '
PERFORATEDs b IN+¢ DIAs 150 LINs FTe T Ye25h 71250
41 SUBDRAIN QUTLETs RF-22 3 ONLY o 7300 213.00
4g  SRANULAR MATERIAL FOR BLANKETS ‘ '
AND SUBDRAINS Fodch CUs YDSo .50 1?7+59%.k0
‘43 BACKFILLe POROUS gl CUe YDS» 22e 50 585-00
44 COMNPACTING EMBANKMENT WITH
MOTSTURE & DENSITY CONTROL LoH34 ClUs ¥YDSe s 1 1L9-LA
4S5 STABILIZING CROP - '
: -AEEPING AND FERTILIZING L0B8-100 ACRES 125.00 12« 5250
Ub FIELD LABORATORY L ONLY L-000.00 180000
U? CLEARING & GRUBBING PR 150.00% £l.217.02
44 TRAINEE REIMBURSEMENT wr AT ke 000 HOURS « 80 80500

ey VAR GRAND TOTAL  $L3I3.970.580
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P ‘ ¢ I ‘ : Page 5
) TYPEOFWORK:EQRTB CEMENT CONCe PAV*T. PROJEGT NO . IQF"'E"E(IB’““EC! 13
WILES deddd COST CENTER 611000 0BJECT 878
CoUNTY PAGE

ON TOUA 2 FROM TAYLOR COUNTY LINE WEST 3J.2 MILES

THIS AGREEMENT MADE AND ENTERED BY AND BETWEEN THE I0WA DEPARTMENT OF TRANSPORTATION
ROBERT R RIGLER~ STEPHEN GARST+ DONALD ¥ GARDNERs ALLAN THONS.
.w!’ F" HCGRATHT BARBARA DUNN‘E gl Lll STANLEY SCHOELERNAN PﬁRTYOFTHEFIRSTPART AND
: IRyING Fo JENSEN COoINCe OF SIOUX CITY« IQUlA. c 400

PaRty QF THE SECOND FPARY.

© EVINESSE TH THAT THE PARTY OF THE SECOND PARYT, FOR AND IN CONSIOERATION OF § xxx WP A0, F0 | PAYABLE AS SET FORTH IN THE SPECIFICA-
THO1S £ONS TLFUTING A PART DF THIS CONTRAGCT, HEREBY AGREES TO CONSTRUCT VASIGUS [TEMS OF WORK AND, O 10 SUPFLY VARIOUS MATERIALS OR SUPPLIES IN
L ORUANGY WiTH THE PLANS AND SPECIFICATIONS THEREFOR. AND IN THE LOCATIONS DESIGNATED I THE NOTICE 10 BIBDERS, AS FOLLOWS

o ] ITEM QUANTITY uNIT UNIT PRICE AMOUNT
1 PAVEMENT« STANDARD OR SLIP FORNM - | | .
Po Ce CONCow CLASS Ay & IN. 4&<LYS SQs YDS. hebl 321506740
? SURFACE TREATMENT - \ - :
OF Po Co CONCRETE PAVEMENT © UYB:LYS S@e ¥DSe o0
3 STABILIZED SHOULDER MATERIAL 13715 TONS 7.3 Lnaq?SHU
4 SURFACINGs GRANULARs CLASS A :
CRUSHED STONE = ON ROAD 3,013 TONS be35 19,132 C
5 STABILYZING CROP - : B ‘
SEEDING AND FERTILIZING . 11-800 ACRES 125.00 L4 ELL
b MULCHING 11,800 ACRES 160.00 - 1.888.0
7 FERTILIZING 13.800 ACRES 80.00 440
8 GUARDRAIL~ CABLE 3528 LINe FTa . 2ob5 93 349.2
9 . GUARDRAIL. POSTSs CABLE 243 ONLY .. 25.50 baldkes
10 GUARDRAIL+ END ANCHORAGESs CABLE 12 ONLY - 300.00 326000
X} FIELD LABORATORY 1 ONLY 1.000.00 10000
Y2 TRAINEE REIMBURSEMENT 500 HOURS <80 4000

GRAND TOTAL $473:802.2

L PARTY OF THE SECOND PARY CERTIFIES BY HIS S(GNATURﬁ GN THIS CONTRACT, UNDER PAIN OF PENALTIES FOR FALSE CERTIFICATION, THRAT HE HAS COMPLIED
WiTH 124 115 OF THE 1979 CODE OF 10WA AS AMENDED IF APPLICABLE
SAIL SPECIFSCATIONS AND PLANS ARE HEREBY MADE A PARY OF AND THE BASIS OF THIS AGREEMENT, AND A TRUE COPY OF SAID PLANS AND SPECIFICATIONS 15 NOW ON

HLE IN THE QFFICE OF THE PARTY OF THE FIRST PART UNDER DATE OF. DECENBER aa = Lq??

| 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
FOTHL REQUIREMENTS OF THE SPECIFICATIONS THE AMOUKTS SET FORTH. SUBIECT TO THE CONDITIONS AS SET FORTH IH THE SPECIFICATIONS,
THE PARYIES HERETO AGREE TRAT THE ROTICE AND INSTRUCTIONS TO BiDDERS, THE PROPOSAL FILED HEREIN, THE GENERAL SPECIFICATIONS OF THE IOWA DEFARTMENT OF

RANSPORIATION FOR,... 1:‘1? ? TOGETHER WiTH SPECIAL PROVISIONS ATTACHED, TOGETHER WITH THE GENERAL AND DETAILED PLANS, IF ANY, FOR SAD PROJECT

) f' P s -
: 1 ‘] ooclib ; 2 q 3 TOGETHER WITH SECOND PARTY'S FERFOMANCE BOND, ARE MADE A PART HEREOF, AND TOGETHER WITH THIS
SSVRUMENT CONSYITUTE TRE CONTRACT BETWEEN THE PARTIES HERETQ.

THAT T 1§ FURTHER UNOERSTOOD AND AGREED Y THE PARTIES OF THIS CONTRACT THAT THE ABQVE WORK SHALL BE COMMENCED OR COMPLETED IN ACCOR{JANCE WiITH

APPRO&( Gﬁ SPECIFIED STARTING DATE SPECIFIED COMPLETION DATE

‘Wi 4 OLLOWING SEREDULE: HUMBER OF WORKING DAYS OR RUMBER OF WORKING DAYS

B0 WORKING DAYS 0CTe 204 14978

AL UM 1S THE EESENCE oF THIS CONTRACT AND THAT SAID CONTRACT CONTAINS ALL-OF THE TERMS AND CONOITIONS AGREED UPON BY THE PARTIES HERETO.
N WITNESS WHEREQF  THE PARTIES HERETO HAVE SET 1!1Em HANDS FOR THE PURPOSE HEREHN EXPRESSED TO THIS AND THREE OTHER lDENTiCAL INSTRUMENTS AS OF

LLLE N DAY OF \E 19

__10WA DEPARTHENT OF TRANSPORTATION
fy / /,// /( /[c~

BT Or T IR FRAT
{RVTN(/F JENSEN COoINCe OF SIOUX CITY. IOUWAS

- f"}

/’/

8\! ’l/ 1/ (/447( st
. e L - fAﬂfV OF THE SECOND PART
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LuLLy
Page 6

TRF -2 =3{15) ~~29=-47

0BJECT B78

IOWA 2 FROM PAGE COUNTY LINE EASTERLY TO WEST

JUNCTION

MLIH IoWA 248 IN BEDFORD

mls AGHEEMENT MADE AND ENTEXFD BY AND SETWEEN THE

IOWA DEPARTHMENT

OF TRANSPORTATION

_ROBERT_K PIGL&Rx STEFHEN GARSTy DONALD K GARDNER. ALLAN THOMS«

We ¥ NCGRATH. BARBARA

DUNNy & Lo

STANLEY SCHOELERHAN

PARTY OF THE FIRST PARY, AKD

fﬁ&lNG Fo JENSEN CO&INCc

OF STOUX CYITYx

IOMAo

21,400

FARTY OF THE stco&w PART.

AcTNE ST TH YHAY THE PARTY OF THE SECOND PART.FOR AND IN

CONSIDERATION OF §

kL sb?7 s 92 e L

. PAYABLE AS SEY FORTH IR THE SPECIFICA-

CONSBITUTING A PART OF THIS CONTRACT, HERESY ACREES TO CONSTRUCT VARIOUS ITEMS OF WORK AND, OR, TO SUPPLY VARIOUS MATER]ALS OR SUPPLIES IN

i N._[ﬁ WITi THE PLANS AND SPECIFICATIONS THEREFOR, AND fH THE LOCATIONS DESIGNATED Iy THE NOTICE TO BIDDERS. AS FOLLO

FTEM QUANTITY UNIT UNIT PRICE, AMOUNT
1 EXCAVATION: CLASS 17s ROADWAY &
© BORROUW S+118 CU- YDS. .00 symmaom
2 PAVEMENT. STANDARD OR SLIP FORM
Pe Co CONCoey CLASS As & IN. *170+069 S#e YDSe Lokl Lvmae Y ET.
3 PAVEMENT. STANDARD OR SLIP FORM ,
Po £o CONCoes CLASS As & INs 2s7b5 Sde YDSs 720 1599080
4 MEDIAN: b INe Pe (o CONCRETE 5 S@e YDHSe - 1500 7.0
S BRIDGE APPROACH SECTION
REINFORCED AS PER PLAN 213 S@. YDSo. 35.00 3900
Lt SURFACE TREATMENT
OF Po (o CONCRETE PAVEMENT 173047 SRe YDS. Ny
7 GUARDRAIL » FORMED STEEL BEAN 750 LINs FTo ke 0D 45050
B GUARDRAIL « POSTS. BEANM L4k ONLY 27030 39420
4 GUARDRAIL« END ANCHORAGES< BEAN
RE- 52 8 ONLY 2L5.00 2+120.0
17 GUARDRAIL« CABLE 12308 LINe FTe 2ebb 5050
31 GUARDRAIL« POSTS. CABLE 138 ONLY 250 50 3.8L%.0
12 GUARDRAIL« END ANCHORAGES. CABLE 10 ONLY 300.08 3006 <0
33 BRIDGE END DRAIN+ RF-35 8 ONLY 350.00 248000
L4 SODDING 7?7 SEUARES 20.00 L4350

g
%

wUHO32A 108 OF THME 1975 COOE OF I0WA AS AMENDED , iF APPLIC

FARTY OF THE SECOND PART CERTIFIES BY HiS SIGNATURE GN THIS CONTRACT. UNDER PAIN OF PENALTIES FOR FALSE CERTIFICATIDN THAT HE HAS COMPLIED

SAID SPECIFICATIONS ARD PLANS ARE HEREBY MADE A PART OF AND THE BASIS OF THIS AGREEMERTY, AND A TRUE COPY OF SAID PLANS AND SPECIFICATIONS IS NOw ON

FYE N THE CFFICE OF THE PARTY OF THE FIRST PART UNDER DATE OF

_DECEMBER

28y 1977

THAT IN CONSIDERATION OF THE FOREGOING, THE PARTY OF THE FIRST PART HEREBY AGREES TO PAY TRE PARTY OF THE SECOND PART, PROMF TLY AND ACCOREING

TOTHE RUQUIREMENTS OF THE SPECIFICATIONS THE AMOUNTS SET FORTH. SUBSECT TG THE CONDITIONS AS $ET FORTH (N THE SPECIFICATIONS.
11 PARTIES RERETO AGREE THAT THE NOTICE AND INSTRUCTIONS TO BIDDERS. THE PROPOSAL FILED HEREIN, THE GENERAL SPECIFICATIONS OF THE i0WA DEPARTMERT.OF

Freatb HM!()N oM ____‘_______JL ;? 7. TOGETHER wWITh SPECIAL PROVISIONS ATTACHED, TOGETHER WiTH THE GENERAL AND DiTAlLED PLANS. IF ANY, FOR SAID PROJECT
TOGETHER WITH SECOND PARTY'S PERFCRMANCE BOND, ARE MADE A PART HEREOF, AND ‘IDGETHFR WITH Tr18

R, SO I Ol TRt Al . W4

iNY l»mwrn VONSTITUTE Tl CONTRACT BETWEEN THE PARTlES HERETO.
THAT TS FURIHER UNOERITOOD AND AGREED BY THE PARTIES OF THIS CONTRACT THAT THE ABQVE WORK SHALL BE COMMENCED OR COMPL EVED IN ACCORDANGE WiTH

THE PQULLGHNG SOREDULE

APPROX. OR SPECIFIED STARTING DATE
CGR NUMEER GF WORKING DAYS

SPECIFIED COMPLETION DATE
DR NUMBER OF WORKING DAYS

BT WORKING DAYS

0CT. 20+ 1576

DITIONS AGREED UPON BY THE PART]ES HERETO.

TeA IO TR CSCONCE OF TS CONTRACT AND THAT SAID CONTRAGCT CONTAINS ALL OF THE TERMS AND GO .
N Wi Th‘l- 5 Wik RH)F IHE PARTIES HERETO #AVE SET THEIR HANDS FOR THE PURPOSE HEREIN EXPRESSED TO THIS AND THREE OTHER IDERTICAL 95T RUME&?S AS G*-'
T — DAY OF. ”iN 1.7 i 18 19

A JOWA _DEDARIMENT OF TRANSP

QRTATION

R ,.——-‘-/ (_’-’—“ - J
L ER-
1y z/zilf%‘" 7 C//L L

OF SIQUX CITY. IOWA-

FARTY OF THE FIRST PARY
WMLRVINF/%u JENSEN COINCe

b
'.7 "_/ - / -
J'b-( /: ‘;‘./(L‘ -

)}ﬂ“v(!f‘ \ if CFf\’\H'\ F‘\IIT

WYy 20

P ————
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 XONTRACT. NOs 141LY
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ITEN

" STABILIZED SHOULDER MATERIAL

SHOULDER CONSTRUCTION. EARTH
SURFACING. GRANULAR+ CLASS A
CRUSHED STONE = ON ROAD

SILT BASIN

BALE FOR DITCH CHECKS
STABILIZING CROP -

SEEDING AND FERTILIZING

MUL CHING

FERTILIZING

SEWER. CORRe METAL STORM
BITUMIN< COATEDs L5 IN. DIA.
APRONS+ METALs 15 INe DIA.
FIELD LABORATORY

TRAINEE REINBURSEMENT

PROJECT T@F-2-3{15)~-2%-87

QUANTITY

53+07%
32.590

10488
17
520

Wy 700
44,700
4y.700

LL5

1

L
1000

UNIT

TONS
STAS« -

TONS
ONLY
ONLY

ACRES
ACRES
ACRES

LINe FTo-

ONLY
ONLY
HOURS

Appendix A

CPAGET7
UNIT PRICE AFIC
7:70  YOBybYbeT
50.00 I
belO - b3+97hes
50.00 85060
1000 553000
12500 54587, !
16000  ?74352e0
80000 357kl
12.00 143801
100.00 200
1+000. 00 1000 L
. &0 8O0

GRAND TOTAL

$l:b77+921 01
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Highway bivision

© o, : - : Appendis
_ Form'basusva H-A07T4 CGN.?R&CT NO« 224z 'Pzge 8 e A
f' ypeofWorkGRAngé Profect No, F‘"E"Riq)"*r?[}-&'? ’ i
N LA COST CENTER G11000 OBJECT 877 b
County TAYLGR :
‘ ON TOUWA C FRON PAGE COUNTY LINE AT WEST EDGE OF NEW MARKET © .
FASTs SOUTH AND EAST TO BWEST Jd(Te TAe.1l4B IN BEDFORD :
THIS AGREEMENT made ond entered by ond hetween tho lowo Depuniment of Transportation, Des Moines, lows, cownisting of the following membors: X

ROBERT R RIGLER< STEPHEN GARSTs DONALD K GARDNERw ALLAN THO!S-

HP ‘Fe m(.GRATHu BARBARA DUNNQ g Le STANLEY SCHOELER”AN , porty of the first part, and ’ ' ‘[
STERLING MCLAREN CONSTRe C0ss INCo OF SHENANDQAHs IOQUA ‘ 30200 55
JOHNSON BROS. INCe OF RED QAK+ IOWA ‘

party of the sacond part. .
WITNESSETH: Tha! the party of the sccond part, for end In consideration of $ **L &1“9 039 BB + poyshle as sot forth In the specifica- i l
:J:;sagf::‘sftlnci::::gs c’ih:rc:!rf‘lorofu:!us':um:clc;coi;\:::i:\fd:.;slg;gr:zieéol':o#‘s‘:rx::h::r:gugté:ieer:: g: F:;olgl:vfnd or, to supply various muctertals or supplies in actordance with the plans . _5
l;ze;? TEM Quanfity Unit Unit Price . Amount - 1
) EXCAVATION. CLASS 10. ROADHAY & !
BORR QW 1+54k«0839 CUs YDE. « B LU9:672« 38 . .
g EXCAVATION- CLASS }Da CHANNE L . 150 Cle YPS. « 50 75.80 ;
3 EXCAVATIONe CLASS lJd. BOULDERS 200 Cis ¥DE. 1G.00 c«000.00 - 4
¥  OVERHAUL 8850155 STAs YBSIe . « 01 B8« 503 5k
5 EXCAVATION. CLASS @20 2994 Cle YPSo 3.00 8+ 798200 7]
L BACKFILLs SELECTED. SOIL 120-423 CUe YBR. - » 59500 Theb8lkekd |
7 BACKFILL. COMPACTINGs ADJACENT TQ . oo
CULVERTS AND STOCKPASSES ™ L2992 Cle YRR & (0 258400 :
& BACKFILL. POROUS q) (e YBEe 15.00 Ls3L5.00 <
9 GRANULAR MATERIAL FOR BLANKETS .
AND SUBDRAINS 3+347 CUe YDEo - ke 00 cl.082.00
10 CULVERT. (ONCRETE ROADUAY PIPE |
24 INe DIAe : 2088 LINe FT¥o - 1278 Bheb2.00 ¢ |
3} CULVERT- 3000D CONCRETE ROADUWAY o : '
PIPE« 24 INe DIAo 32 LINe ETe . 1430 HabOUabD . |
32 HMALF PIPEs CONCRETE. 24 INs 350 LINe FTo. 3955 boBlZe 50 ©
13 . CULVERT. CONCRETE ROADWAY PIPE s
30 INe DIAw L+b58 LINe FTs 37.15 28+ 43470
L4 CULVERT. 3000D CONCRETE ROABMAY {)
PIPEs 30 INe DIA« 158 LINe FTo 31.00 4895.00 |
' ?ory’ of the socond part certifies by his signatore en this controdt thet he hos complisd with 324.17(8) of the 1975 ®ode of fowa os amarded. ‘
Said specifications ond plons ore bereby mode o port of ond tha basis of this agreement, und a true anpy of soid plans ond spedifications is pew an .

~ Hlo in the office of the lowo Deporiment of Tronsportation under date of

DECEMBER 30

L7k

Thot in considerction of the foregoing, the perty of the firgt purt hereby aarees to pay the party of the second puwrt, promptly and according to ihe requirements of
the specifications the amounts set forih, subjoct 1o the conditions os set forth in the specifications.

The parties hereto cgree thet the nofico and  instructions to  bidders, the propasal filed hercin, ths gemseral
. together with spociol provisions atteched, together with the goneral and detisiied plons, if any, for said project

Transpartation, for lnt e
f ~@=3(4p--20-87

stitute the contract between tho porties hercto.

specifications  of the - lowa Department of

+ togather with sacond purty’s porformanca bond, are mode o jport hereof, and together with this instrument con-

That it fs further undorstood and agrosd by the porties of this controct that the obove work sholl bs commenced on or before, and shall be completed

on or beforor |

Appsox or Specified Storting Date
or Number of Working Doys

Epecified Completion Date
arr Mumber of Working Days

APPROX APR.

4.1977

L0 MORKING DAY

That time B the essence of this contracd and thot said contract contains all of tho terms and condifions agreed upon by dhe porties hereto.

the. day of FE s

IOWA DEPAF\TMLNT OF TRANSPO}}TANON

&?//:g?f”«mw???§;j7

Farty of iha First Part

.u_'/ »/2 "f_i/

(.,

JOHNSON Bﬁaqﬁ;zwco OF RED O0AKw
/ """)_’- (x/.
/f ‘. - /

[3”'%~~J_q:’iw;,4{// £

.t % - /{ artly of‘shé.bemnd Pait

IOWA

l
¥

e

?‘ERLLNG MCLAREN CONSTRe C0oo INCe OF SHENANDOAHW IOWA

BN WITRESS WHEREOF the partios heroto have set their imafg?(?r the purpose heroin expmnsed to this amd thres ofhor Insteuments of like tenor, os of

v 'rrq#

//ZTszééfg éZ;;ﬁf?jﬂ;ﬁhch“ |




‘ . ‘Append}:ic' A '
CONTRACT NOo led94e PROJECT Feg-3(Y)--20-87

Vgt

PAGE- 9 - .
FTER ITEN QUANTITY UNIT UNIT PRICE °  AROUN
10 \ -
15 HALF PIPEs CONCRETEw 30 INe 23b LIN= FTe. 15085 327406 L0
{3 CULVERTs CONCRETE ROADWAY PIPE . |
3k IN« DIA« 258h LINo FTo: 28085 ERL:ERTN:1
1?7 CULVERT. CONCRETE ROADWAY PIPE :
;U INe DIAs 112 LINe -FTo: 30.00 3.3k0:00
Dy CULVERT- CONCRETE ROADWAY PIPE '
43 INo -DIAe U4 LINe FToe 38035 5522440
19 APRONS< CONCRETEs @4 INo DIAo. 35 ONLY 122+ 70 Yo 294e 50
i 1 APRONS« CONCRETE« 30 INe DIAe. 20 ONLY 15140 3»023.00
L. APRONSs CONCRETEs 3b INe - DIAo 4 ONLY 2250 4D F0le kD
‘28  APRONSw CONCRETEx 42 INo DIAs - 2 ONLY 262« 90 565080
77 APRONSs CONCRETEs U8 INe - DIAo - 2 ONLY 34870 L9740
(& ELBOWS< CONCRETE PIPE- :
- 24 INo DIAe 11 ONLY 1L5<20 1817620
25 ELBOWS: CONCRETE PIPE . :
30 INo :DIAo & ONLY 218480 3?5040
s STOCKPASS: 4' X L* PRECAST _
: CONCRETE RF-8 162 LINe FTe - b2:15 10-0638030
T7 STOCKPASS APRONs 4° X hL® PRECAST -
3 CONCRETE RF~8 . 4 ONLY b53.D05 2abDie 20
28 CULVERT» UNCLASSIFIED ROADUAY ;
. PIPEs 24 INe DIAs. 6?2 LINe FF¥o - 1200 - B.0k4.00
-1 CULVERTs UNCLASSIFIED ROADWAY : ' |
.. PIPEw 3b INc DIAo. 132 LINe FTe 19400 - 22508-00
30 CULVERT. UNCLASSIFIED ROADHAY : _
g PIPE< 42 INe DIAo 82 LINs FTo - 21070 s 7?9040
. b CULVERT» UNCLASSIFIED ROADUWAY
~ PIPE+ 48 IN¢ DIAe. _ 132 LINe:FTe . 24 50 3+234.00
32  APRONS< UNCLASSIFIEDs 24 INe DIXAe . 2h ONLY - 8bke90 - 2:25% 40
3 APRONS~ UNCLASSIFIED. 3b INe:DIAe- 4 ONLY 1490+ 50 7h3.00
4 APRONSs UNCLASSIFIED: 42 INe:DIAo: 2- ONLY 279.u0 55880
5 APRONS« UNCLASSIFIED: 48 INo .DIAo: 4 ONLY 304635 L<2Lkok
‘73 CULVERT. CORRe METAL ROADUAY -
1 PIPEs 24 INo .DIAo 118 LINe FTo . 10045 . L+2680s30
17 CULVERT, CORRe METAL ROADUAY : -
; PIPEs 30 INc DYXAe. 74 LINe FTw . 14e k0 L0A0. 40
13 C(ULVERTw (ORRe METAL ROADUWAY
- PIPEs dh TNo PIAc 344 LINe :FTe . 17?30 5495120
37 CULVERT. CORRe METAL ROADWAY :
: PIPE: U8 INo DYAo . 72 LINe FTe. 214490 ku§57h 050
1 CULVERTw CORRe METAL ROADUWAY _
PIPEs 54 INe DIAe 200 LINs FTo . - 2k o &0 54350000
4L APRONS. METAL< &4 INo DXAc: 4 OONLY 83 50 33400
2 APRONS: METAL+ 30 INo .DIA. 2 ONLY ke ud 23d+ a0
3 APRONSy METAL~ 3k INe DIA. .3 ONLY L83. 80 §58%e40
44  APRONS. METAL. 48 INo DIA. © 3 ONLY 2935 87405
5 APRONS+ METALw S4 IN« DIA. I ONLY 392¢30 392010
s DIAPHRAGM. CORRe METAL« TYPE A :
C el INe ' 2 ONLY 70.30 400 kL0
P 7 DIAPHRAGNMs CORRe METAL . TYPE A
30 INo b ONLY 8875 8875
%8  DIAPHRAGNs CORRe -METAL. TYPE A |
3t INe 2 ONLY 9. 85 199720
T -DIAPHRAGHw CORRe METALw TYPE A ((IA[FJTM
48 INe - 3 ONLY 135485 135655
S0 ELBOUSs CORRe METAL PYPE - U 0 v g1 1oy
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: Appendix A
CGNTRACT NOe '

GRAND TOTAL $1le

12942 PROJECT F-2-3t4)--20-87 PAGE 1C o
LTEM ITEN QUANTITY UNIT UNIT PRICE AMOUN
. NG
;24 INo DIA. - . 1 ONLY 94 . 30 9430
53 ELBOWS. CORRe HETAL FIPE .
30 IN< DIAo 2 ONLY 114s 30 2285 b
52 ELBOWS: CORRe METAL PIPE
3 INe DIAw L ONLY 1440 4O 4oyl
53 ELBOWS. C(ORRe METAL PIPE
i 48 INe DIAe - 2 ONLY L8275 3L5.50
S4 SUBDRAIN. CORR« METAL PIPE _ -
: L INe DXAo 16?7 LINe FTe 2e43 402647
55 SUBDRAIN« CORRe METAL PIPE
; "BITUMINo COATEDs b INo DIA. 193 LINe FTe 3.15 L7:55
‘5L SUBDRAIN. CORRe NMETAL PIPE : _
-~ PERFORATED~» &k INe DIAe 378 LINo FTe . 3. 25 L+228030
'§7 SUBDRAIN QUTLET. RF-22 4 ONLY 8100 . 32400
58 SUBDPRAIN. TRENCH 1+b20 LINs FTe 2.00 324000
59 LOCATING TILE LINES 30 STAS-~ . 1L00.00 300000
LB  SODDING 7 SQUARES 50.00 350.00
Ll TOPSOILe STRIPcw SALVAGE AND |
SPREADING BY<2kh ClUe ¥DSo - e 70 58+951«20
L2 SURFACINGs GRANULAR: CLASS A
CRUSHED STONE = ON ROAD 29.32L TONS 5650  1b1+293.00
b3 CULVERT~ UNCLASSIFIED ENTRANCE .
. PIPE« 18 INo DIAe JoB0b LINe FTe . 8o 30 31+ 58980
b4 . CULVERT» UNCLASSIFIED ENTRANCE .
: PIPEs 24 INe DIAe Lo?8k LINe .FTe 9. 85 17+ 5%2010
‘&5 CULVERT: UNCLASSIFIED ENTRANCE
PYIPE. 54 INe DIAe. 102 LINe FTe 27. 80 2283550
bh REMOVAL OF EXISTING STRUCTURES LUMP SuUn 15400600
‘L7 REMOVAL 8 CRUSHING OF PAVEMENT 127845 Sda ¥YDSu 3:-30 . UBL.888.50°
L REMOVAL OF SIDEWALK 83 Sde YDSe - 1+ 00 8300
&9 REMOVAL OF FLUMES 80 ONLY 3000 240000
70 BARRICADE« ROAD CLOSURE. RE-3 2 ONLY 504,00 - 1008 .00
7L BARRICADES 27 ONLY 100.00 270000
‘7?2  SILT DITCH 17+354 LINe FTe oD LTOUL2 U0
73 SILT BASIN 17 ONLY 30.00 531000
74 BALE FOR DITCH CHELKS 520 ONLY 750 3490000
75 STABILIZING CROP -~ |
: SEEDING AND FERTILIZING 335.200 ACRES 125.00 4L =900 00
?b  TRAINEC REIMBURSENMENT 2+000 HOURS 080 160000
7?7 CLEARING & GRUBBING 150.00% L8547
74 FIELD LABORATORY 1 ONLY 100000 1-000.00

81603930



Appendix B

sp~183

IOWA DEPARTMENT OF TRANSPORTATION
Ames, Iowa
SPECIAL PROVISIONS

for
REMOVAL AND CRUSHING OF OLD PAVEMENT

rage 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 resurfa01ng is present, the asphaltic concrete shall be removed before the
‘portland cement concrete pavement is removed. The asphaltic concrete that is removed is to bé buried in
the fill, It is intended that all of the asphaltic concrete be removed. Isolated areas of adhering
‘asphaltic concrete up t0 one inch in thickness will be considered acceptable, including patches of as-
phaltic concrete,

The portland cement concrete pavement shall ke 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 cohcorete:
‘the operation is to be conducted in such a manner as to salvage, in the stockpile, at least 80 percent
of the portliand cement concrete to be removed. The method of breaking and removing shall be subject to
approval of the engineer.

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

183.02 CRUSHING AND STOCKPILING. The salvaged pavement shall be crushed and stockpiled at the site,
designated on the plans for stockpiling.
: Saivaged portland cement concrete shall be crushed to pass a l%-inch sieve. A harmermill secondary
| ecrusher is prohibited. The crughed 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 3/8-inch material is 5 percent. Washing will not be reqguired. 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 locationz designated by the engineer at the designated site.

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

183.03 LIMITATIONS., All pavement shall be removed during the 1977 construction season. At the
option - of the coptractor, crushing operations may be postponed until all of the pavement has been re-
mowvad. 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 cn
the contract.

183.04 MEASUREMENT AND PAYMENT. Removal and Crushing of 0ld Pavement shall be based on the glan
quantity computed in accordance with 2301.39G. Payment shall be in accordance with 2301.40G, and this
shall be full payment for all removal, transportaticn, crushing and stockpiling, removal and disposal of
reinforcement, and other incidentals necessary to complete this work in accordance with the plans and
specifications.



Bit. Agg.

- Fogn 268 Snacio! " va State Highway Commissi B. Ortgies
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J. Bergren
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Appendix C
ppendix TEST REPORT — MISCELLANEOUS MATERIALS —@e0logy
AMES LABORATORY
Material 1%" crushed concrete {P.C.)

Laboratory No. . AAt?—'?S

!Inzended Use P. C. Concrete

T Ay ==20=73

County ______Page & Tayloxr Proj. No, ¥~2~3~(4) ~-20-87
 Producer Kuhlman : Contractor
Soure | New Market Hwy 2

Unit of Material ___2 Dags

Sampled by H. Wayne Jackson Sender’s No.
mte Sampled.. ' ‘ Date Rec'd _4-14-77 Date Réporied 4-19-77
% Psg. #8 after 16 cycles.F&T, Water-Alc. Sol. 42
% Wear, La Abrasiqn, Grading A 59
Spécific Gravity ks.s.n.) 2.346
' ' 5.10

% Absorption (8. S. D.)

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

s bl ideman T e T e B s de e
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TREAL MIXES

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

25%. Eine 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
almogt identical.

3. C-4 mix -~ Recycled Concrete

50% C.A. crushed
20% ¥.A. crushed
_ 304 F.A. (Natural Sand)
w/c = 0.497
Flexural 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



Appendix D
Page 2

Compressive strength test results:

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

5. Concrete core test - old pavement between New Market
' and Bedford

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

6. 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:

Avg. 7 day 4130 psi
Avg. 28 day 5300 psi

7. BAbrasion resistance tests were run using Gilmore City
¢oarse aggredgate and recycled agdregates. From the
graphs and test data, it is found that the recyvcled
coarse aggregates and the Gilmore City coarse aggre-
gate have véry similar wear characteristics. With
the results obtained, it c¢an be presumed that replac-
ing Gilmore City aggregate with recycled concrete
aggregate will hive no significant c¢hange in abrasion
registance.

8. C-4 mix (626 lbs. cement)

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

Avg. @ompressive strength @ 7 days 5050
Avg. compressive strength @ 28 days 5890

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

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

[,



Avg.
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



~ Project Trial Mixes

-Mix

No.

#1

‘Appendix-D - - -
Page 4

We have completed evaluations of C~4 mixture utilizing recycled concrete and containing
: 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 reguirements of
ASTM C494 Type A. Results of the compressive strengths for the trial mixes are listed

below: : :

Mix
Proportions

Cement 626 1lbs.

nowﬁwow Crushed C.A. 42.5%

#2

#3

#4.

Crushed F.A. 25.0%
Concrete Sand--
32.5 % (Finley)

Cement 626 1b.
Crushed C.A. 42.5%
.Crushed F.A. 25.0%
.Concrete Sand—-—
32.5% (Finley)

Cement 626 lbs.
Crushed C.A. 47%
Crushed F.A. 23%
Concrete Sand--
30% (Hallett)

Cement 626 lbs.
Crushed C.A. 45%
Crushed F.A. 35%
Concrete Sand-—

30% (Hallett)

water reducing admixture.

Water
Reducerx
ft.oz/100Q0 CL
" of cement

{Plastocrete)

(Pl

{(Pla

i61
3

astocrete)
161
3

stocrete)
i61
3

% Slump
Air {inch)
6.2 2 1/4
6.2 2 1/4
7.3 2.0
6.5 1 3/4

wW/C

Ratio

0.460

0.444

0.478

0.422

7 day

4570

4230

5050

‘Average
Compressive Strength lb/sq.in.
14 day 28 day
—— . 6016
5-- 5660
-——— - 5890
——— ‘ 5510

4350

——m A .



B. Project Trial Mixes Continued

Water
: Reducer
Mix Mix  ft.oz/100 CL
No.  Proportions of cement
#5 Cement 626 lbs. {(Plastocrete)
Crushed C.A. 35% 161
Crushed F.A. 35% 3
Concrete Sand
309 (Hallett)
#6 Cement 626 lbs. PDA~25DP
Crushed C.A. 30% 4

Virgin Fine
Aggregate 70%
Finley Sand

The above quantities are based

Specific gravity
Specific gravity
Specific¢ gravity
Specific gravity

on

of
of
of

of

Weight of water per

% Slump w/C

Air {inch) Ratio
6.5 2 1/2 0.518
7.8 2.0 0.416

the following assumptions:

cement 3.4
crushed concrete, coarse
crushed concrete, fine
crushed sand (4110)

cubic foot 62.4

Appendix D

Page 5
$<mﬂmmm
Compressive Strength lb/sqiin.
7 _day 14 day 28 day
4130 ——— 5300
4420 5070 5380
Flexural Tests
600.0 650 ——
2.35
2.35
2.65

Based on the above studies, it seems that the use of crushed concrete as aggregate imposed

no problems with respect to workability and handling.

Howevery, the compregsive strength of

concrete containing recycléd concrete aggregate is slightly lower than that of concrete of

the same water-cement ratio but with virgin aggregates.

Equal 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 absorbtion than the virgin aggregates.



"~ Appendix E

Excerpt from PAVING SPECIAL PROVISIONS

Mix Proportion

In lieu of ptoportions gpecified in 2301.04, the folldﬁing
proportions shall be used:

Basic Abs. Approximate Dry

volume Quantities/c.v.
Cement 0.118330 626 lbs.
Water 0.178063
‘Air 0.060000 §

- Crushed Concrete, Coarse 0.273533 1083 1lbs.
Crushed Concrete, Fine 0.160902 637 lbs.
Concrete Sand ' 0.209172 934 lbs.
Design water - cement ratio 0.48
Maximum water— cement ratio 0.545

‘The quantities are based on the following assumptions:

Specific gravity of crushed concrete, coarse 2.35
- Specific gravity of crushed concrete, fine 2.35
Specific gravity of crushed sand (4110) 2.65
Specific gravity of cement 3.14

62.4 lbs. per cu.ft.

Weight of water

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

approved in accordance with
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PAVING PROJECT CONSTRUCTION TESTS

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

a . Beam Modulus of Rupture Nuclear .
Date 8 lump Aix No. 7 _day 14 day Density
7=14~78 1 3/4 7.8 16-1 718 817
1 3/4 7.8
1 3/4 6.2 162 563 639
7=-17-78" .2 7.8 16-3 759 798
1 1/2 6.3 164 735 780
2 6.4
2 5.2
7-18-78 1 3/4 5.5 16-5 748 794
2 7.3
11/2 6.7
1 3/4 6.5 16-6 349 795
13/4 6.6
7-19-78 2 6.2 167 726 775
1 3/4 6.7 i6-8 634 704
1 3/4 7.0
7-21-78 1 3/4 7.0 16-9 792 858
1 3/4 6.7 16~10 (M-4 mix)
7~24-78 1 3/4 6.8 16-11 713 821
1°3/4 6.9
7-26-78 11/4 7.0 16-16 733 744
8-1-78 11/4 7.6 16-21 744 _ 811
Average 1.65 6.8 718 . 778
Max imum 2 7.8 759 . 858
Minimum 1.25 5.2 563 639
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Taylor TQF-2-3(15}--29-87
. ‘ ~  Beam Modulus of Rupture Nuclear
Date . S lump Air _No. 7 _day _ 14 dav 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 11/2 5.0
1 1/2 5.8 15-3 767 857
2 7.8 15-4 (M-4 mix)
2 6.1 15~5 843 883
7-13~78 2 7.1 15-6 734 691
o 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 1 1/2 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)
1 1/2 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
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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 1 1/4 7.5 : ' *137.0 @ 7.0
1 1/4 7.0 - 15423 ' 137.0
1 1/4 7.1 15-24 716 751 133.5
1 1/4 7.5 627 703
8-11-78 1l 3/4 7.8
11/2 8.0 15-25 706 739
2 7.0 15-26 {M-4 mix)
1 1/4 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 11/4 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 11/4 7.1 1534 661 803
1 1/2 8.0 15-35 (M-4 mix)
1 3/4 6.0 15-36 730 803
1 1/2 7.1
3-22~78 1 3/4 7.8 1537 744 798
2 7.3 '
11/2 7.1 15-38 760 824
11/2 8.0
8~23~78 1 1/2 7.3 1539 775 796
1 1/4 7.0 15-40 _ 759 808
8~24-78 11/2 6.0 i5-41 798 852
11/2 6.0 15-42 833 939
11/4 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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Taylor TQF-2-3{18)--29-87
. | Beam Modulus of Rupture Nuclear
Date Slump Air No. 7 day 14 day Density
8-4-78 1 1/2 7.1 ig-1 778 e
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 1 1/2 6.7 18-4 740 849
1 1/4 6.0 18-5 748 886
1 1/2 7.5
8-8-78 1 1/2 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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Page 1
towa DNEPARTMENT OF TRAUSPORTATION
Materials Department
AMES LABORATORY
ROAD ROUGHNESS REPORT
Lab, No, RR__ . .. Report Date ' : County __page
-Pij. Miles_3,2311. Year Built . 1978 Road No.,___.Ia 2 -
Contractor Irving F. Jensen. Proj. No, TQF—2—2(16)~529-73 _____ _
' : Asph. Conc, A.C, Resur.
Location From Tavlor County line _P.C, Conc.___x Slip Form___*

_ Fixed Form
westerly 3.2 miles ‘

Date Tested_11-2-78 . . Weather____clear
Test Observers__ . Tyohey m=.VNeland

W . Bound Lane B Bound Lane
% point

Terminus Sect. Length Roughaess Roughness

Transvergse Groove No. (Miles) Inches/Mile Inches/Mile .
_Start Taglor County line 1. 0.50 76 88
o 2 0.50 90 100 .
3 0.59 96 100

4 0,50 %0 110
5 0.50 86 104

. & ~a0.50 124 132
Stop Nw26 . i 0.36 117 - 106

Miles Measured 3.36 Ave. 96 Ave, 106
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TowA DEPARTMENT OF TRANSPORTATION

Materials Department
AMES LABORATORY

ROAD ROUGHNESS REPORT

Lab. No. RR Report Date Caunty Taylor

Proj. Miles 12,051 Year Bulilt 1978 Road No. Ia 2 o
Contractor_Irving F. Jensen Proj. No. TQF-2-3(15)

Asph. Conc, A.C. Resur. . —
Locaticn Prom Page County line easterly P,.C, Conc.___x _Slip Form X

Fixed Form

to west junction of Iowa 148

Date Tested 11-2-78 wWeather clear

Test Observers Twohey - Veland

W__Bound Lane E_ Bound Lane

% point :
Terminus Sect. Lgngth Roughness Roughness
Transverse droave No , (Miles) Inches/Mile Inches/Mile
Start 20 Rev. W of Ia 148 1 1.00 95 81
2 1,00 96 .85
Omit bridge 3 1.00 101 97
— 4 1.00 103 89
5 1.00 __85 86
6 _1.00 95 . 90 -
7 1,00 go 83
8 1.00 94 97
omit bridge 2 1.00 18] | 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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[owa DEPARTMENT OF TRANSPORTATION
Materials Department
AMES LABORATORY
‘ ROAD ROUGHMNESS REPOQRT
Lab., No. RR 'chort Date _ County . _‘Taylox -
Proj., Milea_1.394 Year Built___ 1978 Road No. Ia 2 }
Contractor irving ¥. Jensen Proj. No._ TQF-2-3(18)--29-87
_ T S Asph, Conc.____ A,C, Resur, T

Location From E Jct. Ia 148 in Bedford P.C. Conc.__x__ Slip Form __ % ”w

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

?;fgfﬁzs Sect. Length Roughaess ROughﬂssé

| Ho. {(Miles) Inches/Mile Inches/Mile
Start 20 Rev. E of Ia 148 1 __0.25 104 116
‘ 2 0.25 lQB _ 112
Omit RR & Bridge 3 0.25 108 96.
4 0.25 84 3 84
Stop. = 01d.Ta 2 5 0.23 21 87

Miles Measured 1.23‘ Ave ., 29 ' Ave. 99
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FRICTION TESTING SUMMARY
| Date: 6-20-79  6-25-80  6-17-81  6-16-82
Page TQF-2-2(16) 50 . o 45
Taylor TQF-2-3(15) 56 55 52 . 52

Taylor TQF-2-3(18) 61 47 46 49





