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ABSTRACT 

A four and one-half inch thick, bonded portland cement concrete 

(PCC) overlay and integral widening were used to rehabilitate a 4.5 

mile section of Iowa route 141 from US 169 to Iowa 210 in Dallas 

County. There was a substantial amount of cracking in the old 20 

feet wide PCC pavement. Most of the widening, which was tied to 

the original slab by dowel bars, was placed as a four feet wide 

section on one side. 

Coring has shown that the overlay is well bonded and testing with 

the Delamtect has shown less than 1% debonding. Midpanel trans- 

verse cracks in the old pavement have reflected through the overlay 

(as expected). Some new transverse cracking has occurred. This 

cracking has not caused any significant problems. In general, the 

overlay is performing quite well. 
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INTRODUCTION 

There are over 13,000 miles of PCC pavement in Iowa. Much of this 

mileage has given outstanding performance with very little mainte- 

nance for the design life. Some have provided 50 years of good 

service without resurfacing. In view of their age, heavier loads 

and increased traffic volumes, many are in need of rehabilitation 

and/or structural improvement. 

Recent research on PCC overlays began with a three mile Greene 

County project in 1973 (1). This project was essentially an un- 

bonded overlay, even though the intent was to have some sections of 

bonded overlay. The first of our current system of thin bonded PCC 

overlays was placed on US 20 in Black Hawk County in 1976 (2) fol- 

lowed closely by a 1977 Clayton County project (3). These projects 

demonstrated a potential for success and generated more bonded PCC 
,' 

overlays leading to a PCC overlay of Interstate 80 in 1979 (4). 

OBJECTIVE 

The objective of this evaluation is to further determine the poten- 

tial of thin bonded overlays as a rehabilitation procedure. 

PROJECT LOCATION AND HISTORY 

This 4.5 mile project of bonded PCC overlay, Dallas County project 

FR-141-6(29)--2G-25, with integral widening was located on Iowa 

route 141 from US route 169 to Iowa route 210 in Dallas County 

(Figure 1). The original pavement was constructed in 1940 and 1941 

as Dallas-Boone F.A. project 843A(l). The 20 feet wide reinforced 



pavement was 7 1 /2  inches  t h i c k  a t  t h e  c e n t e r  and 10 inches  t h i c k  

a t  t h e  edges (F igure  2 ) .  Bituminous p a r t i n g  s t r i p s  were used t o  

form t h e  c e n t e r l i n e  j o i n t  and c o n t r a c t i o n  j o i n t s  w i t h  load t r a n s f e r  

a t  30 f t .  spacings .  

STA. 221t68.60 
I piciEGE 

STA. 467t14.50 /- 

EQUAT~ON: 
STA. 347t04.25-2' RT.(BACK 
=STA. ll61+79,01(AHEAD) 

EQUATION: 
STA. 1171+77.75(BACIO 

=STA. 357t02.99 - 2' RT.(AHEAD) 

LOCATION MAP SCALE 

Mil*, 

F i g u r e  1 P r o j e c t  L o c a t i o n  



The original pavement, made with Moingona Boone County gravel 

coarse aggregate was in good condition except for some transverse 

midpanel cracking. No prior rehabilitation had been conducted. 

PREREHABILITATION CONDITION 

Two conditions which prompted the rehabilitation were the 20 ft. 

width and random cracking indicating a need for structural improve- 

ment. The 1983 traffic volume was 4300 vpd with 12% trucks. The 

horizontal and vertical alignment were good. 

DESIGN 

The design included some pavement removal and reconstruction in ad- 

dition to the monolithic widening and bonded overlay (Figure 3). 

In some cases, the widening was placed on both sides of the exist- 

ing slab (Figure 4) but for most of the project, a 4 ft. widening 

was placed on the right (south) side of the original slab. The 

widening was 10 inches thick and tied to the original slab with #5 

bars at a 24-inch spacing. The bonded overlay design thickness 

ranged from a 3 inch minimum to 4 1/3 inches. 
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Separate bid items were established for PCC, furnish only-per cubic 

yard and PCC resurfacing, placement only-per square yard to remove 

some of the variability and uncertainty for the interested contrac- 

tors. A total of 9506 lineal feet of longitudinal subdrain was in- 

cluded in the project. 

MATERIALS AND PROPORTIONS 

Special provision 453 (Appendix A), developed for this project, re- 

quired a C4WR mix for the overlay and widening. The materials, 

proportions and batch weights for most of the concrete were: 

Absolute Actual 
Material Volumes Producer Source Batch Weights 

Cement 0.112414 Davenport Cement Co. Buffalo 595 
Water 0.152125 275 (Avg.) 
Air 0.06 Contractor Steel Corp. Des Moines 
Fine Ayg. 0.337731 Perry Sand & Gravel Perry 1519 (Sp.Gr.=2.67) 
Coarse Agg. 0.337731 Martin Marietta Arne s 1474 (Sp.Gr.=2.59) 

Type I cement was required by specifications. The coarse aggregate 

was a crushed limestone. The water reducer was WRDA with Hycol 

produced by W. R. Grace. 

The basic water-cement ratio was 0.430 pound per pound but the mix 

required slightly greater than basic to yield the consistency of 

1 1/2 to 2 inches. The air content of the unvibrated concrete 

ranged from 5.5 to 8.0% (specifications require 6.5% f 1.5%). 



CONSTRUCTION 

The contractor, Fred Carlson Company, began work on this project 

July 5, 1983. Over 9000 lineal feet of longitudinal subdrain were 

placed by a subcontractor prior to paving. In preparation for pav- 

ing, all deteriorated concrete was removed and replaced with either 

full or partial depth patching. Joints that were in good condition 

were not cleaned in preparation for the overlay. Shot blasting 

surface preparation began September 9, 1983, and was completed dur- 

ing September. 

Pavement construction began October 17, 1983, and the first portion 

of bonded overlay and integral widening was placed October 18, 

1983. The mainline paving was completed on November 14, 1983. The 

weather during this period was generally cool with low temperatures 

ranging from 36°F to 54OF and high temperatures from 44OF to 75OF. 

There was a number of cloudy days and some rain during the period. 

The surface of the old pavement was removed by shot blasting with 

steel shot to a depth sufficient to remove all traffic film and 

surface contamination. Just before paving, the surface was blown 

clean with compressed air. A sand-cement-water grout, supplied 

from an agitator truck, was spread on the dry concrete slab with 

brooms and squeegees immediately ahead of concrete placement. The 

concrete was placed through a conventional slipform pader. An in- 

crease in the quantity and thickness of concrete for the overlay 

was approved to allow the contractor to meet the profile require- 

ments as the old pavement did not have a smooth profile. The tex- 



ture was obtained from an Astrograss drag attached to the paver 

followed by transverse tine grooving. A white pigment curing com- 

pound was applied soon after completion of the texturing. 

The exact location of each contraction, expansion, and full depth 

patch joint of the existing pavement was marked ahead of the paving 

operation. Joints were sawn directly over the existing centerline 

and all transverse joints. The transverse joints were sawed full 

depth of the new overlay and a minimum of 2 1/2 inches in the wid- 

ening as soon as possible without causing excess raveling. The 

joint over the old centerline was sawn to a depth of 1 inch. All 

joints were sawn 1/4 inch wide. After sandblast cleaning, a backer 

rope was inserted before applying the sealant material. 

Most of the widening on this project was placed as a 4 ft. section 

on one side rather than 2 ft. sections on both sides. This re- 

sulted in a sawed joint 2 ft. from the centerline of the overlaid 

pavement. A white or gray sealant material was required in this 

joint in an effort to reduce its effect on drivers. The joint ma- 

terial turned very black, possibly from dirt and tire rubber, but 

it has not caused any significant problems. 

ANALYSIS OF COSTS 
* 

This project includes an item for square yards of 9.5 in. thick, 24 

ft. wide slipform pavement to be used as a comparison (Appendix B). 

The costs will address only the costs to produce the comparative 24 

ft. wide overlaid and widened slab. 



The costs per sq. yd. of the bonded overlay and widening are: 

I tem 

Item 2  Excavation 
Item 4 Patches, full depth 
Item 5 Patches, partial 
Item 6 Patches, by count 
Item 7 Surface Prep 
Item 8 PCC Furnish 
Item 9  PCC Place 

Cost per square yard 

Cost per 
Sq. Yd. 

All costs above are based on actual costs prorated per square yard 

of Item 9  PCC resurfacing, placement, only. The cost of pavement 

construction by using the bonded overlay and integral widening was 

$13.94 per sq. yd. 

The costs per square yard for reconstruction were: 

Item 
Cost Per 
Sq. Yd. 

Item 1 Excavation $ 0.29 
Item 1 8  Removal of Pavement 2.73 
Item 1 0  9 .5  in. PCC Pavement 18 .30  

====== 
Cost per square yard $21.32 

Only 1.3 miles were reconstructed which may result in distorted 

higher values in the above calculation. Using average unit prices 

from the 1 9 8 3  summary of bid prices would yield the following: 



Item 
Cost Per 
Sq. Yd. 

Item 1 Excavation $ 0.29 
Item 18 Removal of Concrete 2.56 
Item 10 9.5 in PCC Pavement 14.92 ------ ------ 

Cost per square yard $17.77 

There were 47,103 sq. yds. of bonded overlay and integral widening 

at $13.94 per sq. yd. compared to reconstruction at $17.77 based on 

1983 average bid prices for a $3.83 per sq. yd. savings by rehabil- 

itating the existing slab. This was a total savings of $180,400 

for 3.2 miles of rehabilitation. 

The longitudinal drainage and traffic control would have been es- 

sentially the same for both rehabilitation and reconstruction. The 

delays and inconvenience to the public would be very similar. The 

maintenance requirement may be somewhat greater for the rehabili- 

tated pavement. 

TESTING AND EVALUATION 

The profile of both the eastbound and westbound lanes was evaluated 

with the 25-Foot California Profilometer in October and November 

1983. A 3.98 mile length of eastbound lane exhibited a profile in- 

dex of 16.7 inches per mile while a 4.02 mile length of westbound 

lane was 23.3 inches per mile. Current Iowa specifications for new 

PCC pavement allow a maximum of 15 inches per mile without penalty. 
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Crack surveys were conducted prior to the overlay and annually 

since the overlay on two representative sections. All of the ori- 

ginal cracks have reflected through the surface in those sections. 

The structural rating of the pavement was determined with a Road 

Rater before and after the overlay. Deflection readings were ob- 

tained on both the approach and leave slabs near the joints and at 

midpanel. This testing was conducted in both lanes in three se- 

lected sections. A summary of those structural ratings is given in 

Table 1. 

Table 1 Structural Ratings 

Station 280+00 to 284+00 

Approach slab near joint 
Leave slab near joint 
Midpanel 

9-14-83 
Prior to Overlay 5-25-84 

Station 307+00 to 320+00 

Approach slab near joint 
Leave slab near joint 
Midpanel 

9-14-83 
Prior to Overlay 5-25-84 

Station 328+00 to 330+00 

Approach slab near joint 
Leave slab near joint 
Midpanel 

9-14-83 
Prior to Overlay 5-25-84 



The Delamtect was operated on longitudinal paths 6 1 / 2  ft. right 

and 1 0  1 / 2  ft. left of centerline to determine if there was debond- 

in9 of the overlay. Testing from Station 280 to 284, 307 to 319 

and 328 to 330 on May 16, 1984,  revealed no delaminations. 

Delamtect testing on November 17,  1986,  at the two longitudinal 

paths noted above from Station 2 6 1  to 271, 302 to 310 and 360 to 

370 (5600  ft.) revealed 38 lineal feet of delamination. This is 

less than 1% ( 0 . 7 % ) .  Delamtect testing June 2, 1 9 8 9  from Station 

275 to 285, 307 to 319, and 328 to 335 (5800  ft.) showed 46 lineal 

feet of delamination. This is 0.8%; still less than 1%. 

Cores for shear testing were drilled through the overlay and old 

concrete November 17,  1986.  Tests of three cores on the bond line 

yielded shear strengths of 660,  550 and 580 psi. Cores taken in 

1987  had shear strengths of 630,  490, 590 and 270 psi. 

Friction testing with an ASTM E-274 trailer was conducted in the 

inside wheelpath of both lanes on June 7, 1984.  The average Fric- 

tion Number both directions was 5 0  which is generally considered 

good. 

PERFORMANCE 

One minor problem occurred soon after construction. There was a 

localized area between Stations 409+50 and 411+00 where the sawcut 

over the original centerline had been misaligned and a reflected 

crack occurred parallel to the sawcut. This resulted in a 2 to 3 
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inch wide strip of loose concrete that required removal and patch- 

ing. This repair work was completed in 1984. 

Cracking over the joint between the original slab and the widening 

began to occur in 1985. By 1986, there was a substantial amount of 

cracking at this joint. All widening cracks that could be identi- 

fied were sawed and sealed in 1986. 

The riding quality was somewhat rougher than the average conven- 

tional pavement, but has changed very little since construction. 

In 1984, the psi determined by the IJK Road Meter was 4.09 and in 

1988, the psi was 3.29.   he pavement had a friction number of 50 

in 1984 and 44 in 1987. 

Coring in 1986 and 1967 showed that the overlay was still well 

bonded to the original slab. Testing with the Delamtect of se- 

lected areas showed less than 1% debonding in 1986 and 1989. 

Midpanel transverse cracks in the old pavement have reflected 

through the overlay. These reflection cracks were expected and 

have been sawed using a small diameter crack saw and sealed with 

hot pour Sof Seal joint seal material. In general, the overlay and 

integral widening have performed well. 

CONCLUSIONS AND RECOMMENDATIONS 

This project supports the following conclusions and recommen- 

dations : 



1. A bonded portland cement concrete overlay is an acceptable 

method of rehabilitating old pcc pavements. 

2. Widening may be successfully placed on only one side of the or- 

iginal pavement. 

3. The location of saw cuts over joints is critical to prevent the 

overlay from breaking parallel to the joint. 

4. It is recommended the overlay be a minimum of. 4 inches thick 

5. The overlay should be sawn over the widening joint. 
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Iowa Department of Transportation 

SPECIAL PROYISION 

for 

PORTIANO CEKKT CONCRETE RESIRFACING 
(Thin-bonded Overlay) 

FR-l416(29)--26-25, Dallas C w n t ~  

June 7. 1 9 s  

453.01 DESCRIPTION. This special provisioo describes PCC resurfacing of an existing PCC pavement, and i t  
includes full-depth and partial-depth patching and pavement widening associated with the resurfacing work. 

453.02 HATEUIALS. A11 material shall meet the requirements for the respective items in Part IV of the 
dard Specifications, with the fallowing exceptions: 

A. Canent. Article 4101 shall apply. The use of Type I I I  (high early strength) cement will not be permitted. 
8. Aggregate. Sections 4110 and 4115 shall apply, and the coarse aggregate shall be a Class 2 durability. 
crushed limestone meeting the number 3 or  5 gradation requirements of Section 4109. 
C. Concrete. nix No. C-4WR, as specified in 2301.04, shall be used for resurfacing. 
D. Grmt for bonding new concrete to previously placed concrete shall consist of equal parts by weight of 
portland cenent and concrete sand, mixed with sufficient water to form a stiff slurry. The consistency of this 
slurry shall be such that it can be applied with a stiff brush or broom to the old concrete in a thin, even 
coating that will not run or puddle in low spats. The grout shall be agitated prior to and during its use. The 
cement-to-water contact time of the grout shall not exceed 90 minutes before it is placed. An equivalent grout 
of portland cement and water. applied by pressure spray, nay be substituted with approval of the engineer. 
E. Joint Filler and Sealer rhall meet requirements of Section 4136. For a part o f  this material, a white or 
gray filler is required by 453.08E. 

453.03 EQUIPEM. Equipment used shall be subject to approval of the engineer and shall cmply with the 
following: 

A. Surface Preparation Equipnent shall be of the following types: 
1. Sawing Equipnt shall be capable of saving concrete to the specified depth. 
2. Sand-Blasting Equlmnt rhall be capable of removing rust, oil. and concrete laitance from the existing 

surface of the pavement. 
3. Scarifylng Equipnent shall be a power-operated, mechanical scarifier capable of uniformly scarifying or 

removing the old surface to depths required in a satisfactory manner. Other types of renoval devices may be 
used if their operation is suitable and if they can be demonstrated to the satisfacton of the engineer. 

8. Proportioning and nixing Equimmeot shall meet requirements of 2001.20 and 2001.21. Sufficient mixing 
capacity of miners shall be provided to permit the intended pour to be placed without interruption. 
C. Placing and Finishing Equipment. A slip-form paving machine meeting requinents of 2301.078 shall be 
used. The niachine shall be inspected and approved before w&k is started. 
The contractor shall construct the pavement in a manner and with a systm that will provide a smooth-riding 
surface. The olacina equipment shall be either controlled to the wooer elevation bv stringline or operated an . . 
a pad line that is c6ost'ructed to a controlled, proper elevation. 

453.04 FULL-MPTH PATMES. Full-depth patches shall be PCC patches constructed according to the plans. Oowels 
will be required as shown on the plans. The patches will be full-lane width and the minimum length of patch, 
measured parallel to the centerline, will be 6 feet. Full-depth patches shall be completed in a area before widening 
or resurfacing work is done. 

Constr~ction of full-depth patches shalt be according to the Standard Specifications. However, calcium chloride 
shall not be used. and traffic shall not be peimitted on the patches for 36 hours. 

453.05 PAVEWENT VIDENIHG. Pavement widening will be required at locations and as detailed on the plans. 
The pavenent widening rhall be tied to the existing pavement as shown on the plans. Holes for tiebarr shbll be 

drilled 118 inch larger in diameter than the tiebar. The holes shall be clean and dry, with no particles of dust 
remaining in the hole. The tiebars shall be grouted in place with an epaxy material listed in I.M. 491.11 and 
recmcnded for horizontal installation, Approval will be based on a pull-out load of 10,000 pounds. A positive 
injection and retaining procedure for the epoxy will be required, ar approved by the engineer. Epoxy-grouted Uowelr 
shall have a minimum cure time of 24 hours before being subjected to any stress. Tiebars shall be located at least 
12 inches from existing transverse joints. 

The pavement widening shall be placed monolithically with the overlay in a single pass. 

453.06 PARTIAL-DEPTH PATMES. Partial-depth patches shall be constructed at locations designated by the 
engineer. The deteriorated concrete rhall be removed to a minimum width and maximum depth as indicated on the plans, 
but no deeper than the reinforcing steel. It is intended and desired that the edges of the partial-depth p&tch areas 
be rearonablv straiaht and vertical. Near vertical edaes. rerultinq from usina self-orooelled millino machines. will 
be canridere; accepGable. Each partial-depth patch uiil hBve a minimum area o f 5  squdre'feet. 

Partial-depth patches rhall be filled with resurfacing Concrete ss an integral p8rt"of the resurfacing 
operat ion. 
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SP-453-2 
453.07 PREPARATOK ff SURFACE. Preparation shall include the entire surface to be resurfaced. The surface 

shall be scarified, fallowed by sandblasting. Scarification shall be to a normal depth of 1/4 inch. At the 
contractor's option. the surface may be prepared by shotblasting in accord vith SP-423. In either care, the 
preparation shall be of such an extent as to remove all dirt, oil, and other foreign materials. as well as any 
laitance or loose natrial f r m  the surface and edges against which new concrete is to be placed. 

Materials removed in the preparation operation shall be disposed of in the shoulder area. 

453.08 PLACING AND FINISHING RESIXFACING CONCRETE. Resurfacing concrete rhall be placed in accord vith 
applicable requirements of Section 2301 with the following mdifications. 

A. Surface Cleaning. Prior to applying grout to the surface, the entire surface shall be cleaned with an air 
bldst. After cleaning, no traffic vill be permitted on the cleaned surface except that necessary for overlay 
const~~ction. 
8. Surface Grwting. After the surface has been cleaned and imnediately before placing concrete, a thin 
coating of bonding grout shall be scrubbed into the dry. prepared surface. At the contractor's option, the 
grout may be sprayed onto the surface in a manner subject to approval of the engineer. Care shall be exercised 
to insure that all parts receive a thorough, even coating and that no excess grout is permitted to collect in 
pockets. The rate of progress in applying grout shall be limited so that the grout does not become dry before 
it is covered With new concrete. 
During delays in the surfacing operation, should the surface of the grout indicate an extensive amount of 
drying, additional grout shall be brushed on the area as directed by the engineer. In areas where the grout 
becaes thoroughly dried, the grout shall be rmoved by sandblasting, or other methods as approved by the 
engineer. 
It is not intended or desired that the existing concrete, prepared for resurfacing, be presaturated before grout 
and new concrete are placed. The prepared surface shall be dry to allow some absorption of the grout. 
C. Joint Identification. The exact location of each contraction and expansion joint in the existing pavement 
and the joint to be sawn at each full-depth patch shall be identified on both sides of the pavement by a 
reliable method. 
D. Placing and Finishing Resurfacing Concrete. The contractor shall take every reasonable precaution to secure 
a smooth-riding surface. Prior to placement operations, he shall review his equipment, procedures, personnel, 
and previous results xith the engineer, and the inspection procedures will be reviewed to assure coordination. 
Preca~tions shall include the following: 

Assurance that concrete can be produced and placed to the proper thickness and cross section 
within the specified limits. continuously and with uniformity. 
After finishing, the contractor shall check the surface with a 10-foot. light straightedge; 
causes for irregularities exceeding 1/8 inch should be eliminated, and corrections should be 
sade, if practical. 
The thickness of all new concrete above the prepared surface shall be as ipecified on the plans. 

The concrete shall be placed for the full width and full depth in one operation, so as to provide for the 
thickness and cross section shown on the plans. This placement is to include bath the widening and the 
depressed areas at partial-depth patches. 
The surface shall be finished, textured and transversely grooved, and the concrete shall be cured. according to 
the Standard Specifications. A white-pigmented curing compound shall be used, and it shall be applied at 150 
percent of the rate specified. 
E. Joints shall be sawn in the resurfacing directly over existing transverse joints. A joint shall be sawn 
directly over the existing centerline. Transverse joints shall be to the full depth of new resurfacing 
concrete, including depressions created in the existing surface, and to TI4 in the widening areas. Transverse 
joints shall be sawn as soon as possible without causing excessive raveling. The joint over the existing 
centerline rhall be sawn within 48 hours after placement and to a depth of 1 inch. 
All joints shall be sawn to a nainal 1/4-inch width. 
Joints shall be cleaned and filled in accord with 2301.30, including the backer rope. The longitudinal .W 
which is not at the centerline of the new pavement shall be filled vith a white or gray filler aaterial. 

453.09 LIKITATION OF OPERATIONS. No traffic shall be permitted on the resurfacing until 7 days after placement 
and until test specimens show a modulus of rupture of 500 pounds or more per square inch. At temperatures below 55 
deareer F.. the enoineer nay rewire a lanser waitinq time. No resurfacing concrete shall be placed when the air o r  
pacement t&peratu;e is below 40'degrees F.' 

The contractor shall place fence barricades described in 2301.24 at intervals of approximately 1,000 feet. The 
contractor shall construct a road closure at each point of public access. In addition, a Type I1 barricade shall be 
erected at the edge of the overlay at each point of residential or comercia1 access, and at other locationr, as 
necessary so the barricades are not more than 250 feet apart. These cootrols shall be maintained for the closure 
period. 

The contractor will be permitted to use the shoulders for coortructian activities. It will be the contractor's 
responsibility to repair the shoulders at his expense, as deemed necessary by the engineer, to restore the shoulders 
to a condition acceptable for shoulder work. The contractor may elect to lirnit the use and vehicle loadings to 
minimize this work and its cost. 

453.10 M M O D  IX REASUREUEKT. The quantity of the various items of xork involved in the construction of 
portland cement coocrete resurfacing will be measured by the engineer in acccordance with the following provisions: 

A. Portland C m n t  Concrete Resurfacing, Furnish Only. The amaunt of resurfacing concrete of the mix 
proportions and admixture specified will be measured in cubic yards, "ring a count of batches incorporated. 
This quantity shall include concrete placed in the widening sections and partial-depth patches. 
8. Portland Cement Concrete Resurfacing, Placement Only. The area of portland cement concrete rervrfdcing. 
placement only, vill be computed in square yards from surface mearure longitudinally and the nminal pldn width. 
including widening sections. For work done according to the plans, this will be the pldn quantity. 
C. Surface Preparation. The amount of pavement prepared in accordance witli specifications will be measured in 
square yards from surface measure longitudinally and the nominal width of existing Pavemnt. 
0. Partial-D~th Patches. Tlie engineer vill measure the surface a rea  o f  paitial-depth patchcr. 

453.11 mS1S OF PAIIIENT. For the performance o f  acceptable xork, measured a s  provided above,  the contractor 
wil Se p8:d :!iz c o q t r i c t  unit 01-ice in acicrdance vith the following provisions. 



A. Portlard a n t  Concrete, Furnish Only. For the number of cubic yards of partland cement concrete 
incorporated. payment will be made at the contract price per cubic yard. This shall be full compensation for 
furnishing all raw materials, and for proportioning, mixing, and delivery of concrete to the paving machine. 
0 .  Portland C-nt Concrete Resurfacina. Placanent Only. For the number of square yards of Portland cement 
concrete resurfacing, placenent only, c&structed, the contractor will be paid the contract price per square 
yard. This shall be full capensation for furnishing all materials. labor. and e q u i w n t  necessary to place, 
finish, texture and groove, and cure the concrete, including the placement of dowels for widening. placenent of 
the grout, and sawing, cleaning, and sealing the joints, in accordance with the plans and specifications. 
C. Surface Preparation. For the square yards of pavement prepared - scarification followed by sandblasting - 
the contractor will be paid the contract price per square yard. This shall be full capensation for preparation 
of the existing pavement, sandblasting, and for removal and disposal of the old pavement surface material. 
D. Partlal-Depth Patches. For the number of square yards of partial-depth patches prepared, the contractor 
will be paid the contract price per square yard. This shall be full compensation for removal of  material in the 
patch area. 
Payrent may be modified because of smoothness, as provided in Specification 913. The modification will be made 

t~ payments described in bath Paragraphs A and 8, above. 
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1 F i C A V A T I O N .  C L A S S  10. ROADbAV 8 

AMOUNT 

- - -  - 
BORROU 13 .928  CU. YDS. 
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PAGE 2 
U N I T  P R I C E  A n O L N T  

C O N T R A C T  NO. 2 1 3 2 2  P R O J E C T  F K - 1 Y L - b ( Z S  
x T c n  I T E ~  

NO 

1 - - 2 6 - 2 5  
Q U A N T I T Y  U N I T  

B A C K F I L L .  POROUS 
F & B R I C .  E N G I N E E R I N G  
S U B D E A I N .  L O k G I T L D I N A L .  
( S H O U L D E R )  '4 I h -  D I A .  
S U R D R A I N .  F E R F O R A T E D  Y IN: D I A .  
S l J R D l i b I N  O U T L E T -  C O R R -  n E T A L  PIPE 

3 . 5 0 0  CU-  Y D S -  
1.9'47 S i .  Y D S -  

1 5  O h L Y  
L U . 3 0 9  SP- Y D S -  

S A L V A G I N G  AND P R O C E S S I N ,  , ... 
O L D  P A V E R E N T  
SHOULDERS,  G R A N U L A R  S U 6 F A C I N 6  OF: 

b.150 TONS 

3.9b4 TONS 

1 1 . 9 1 4  TONS 
2.ObO S T A S -  

900 T o n s  
L O  S T A S -  

L u n P  sun 
L u n P  sun 

4 L I N .  F T -  - b O N L Y  
I, O h L Y  
2 O N L Y  
2 O N L Y  
1 O M Y  

200 L I N .  F T  

4 2 5  L I N -  F T -  

F U R N I S H  ONLY 
SHOULDERS. G R A N b L A R  S U B F A C I N G  OF. 
F L A C E  O N L Y  
S H O U L D E R  C O N S T R U C T I O N .  E A R T H  
SURFPCINGI  G R A N U L A R -  C L A S S  A 
CRUSHED S T O N E  - ON R O A D  
L O C A T I h G  T I L E  L I K S  
S A n P L E S  
R E f l O V A L  OF E X I S T I N G  S T R U C T U R E S  
CULVERT.  C O N C R E T E  R O A D L A Y ' P I F E  . 
hi, IN-DIA. 

?a APRONS. CONCRETE. 2 4  ~ h .  DIA. 
29 APRONS-  C O L C R E T E .  3 0  I h -  D I h .  
3 0  APEONS. CONCRETE.  36 I N -  D I A -  
31 P P R O k S ,  C O h C R E T E .  '42 I h .  D I A .  
3 7  APRONS. CONCRETE. b b  I N -  D I A -  
3 3  G U A R D R A I L I  F O R n f D  S T E E L  B E h f l  
3 %  G U A R D R A I L .  F O R n E i ?  S T E E L  BEAfl.  

I N S T A L L  C N L Y  
3 5  R E n O V E  % RC.INSTALL F O R n E D  S T E E L  

8 E A n  ' G U A R D R A I L  . 
3 b  POSTS. R E n O V E  A h D  R E I N S T A L L  
3 7  G U A R D R A I L ,  P O S T S .  B E A n  
3 6  G U A R D R A I L .  P O S T S .  B E A C  

I N S T A L L  ONLY 
3 9  G U A R D R A I L .  E N D  PNCHORALES. E E A n  

R E - 5 2  

100 L I N -  F T -  
20 C N L Y  
5 4  O N Y  

Y O  R E f l O k E  AND R E I N S T A L L  
O B J E C T  f l b K Y E R S  Y O h L Y  

a O h L Y  V L  O B J E C T  I IPRKEBI  T Y P E  3 
4 7  D E L I N E A T C R .  T R I P E  Y C L L O M  

VERT I C  b l  4  C h L Y  
3 O N Y  D E L I N E A T O R S -  S I N a E  r J H I T E  

T O P S O I L .  S T R I P . .  S A L V A G E  AND 
S P R E A D I N G  2 - 0 9 0  C O -  Y D S -  

7 O&LY 
9.000 L I N -  F T -  

3 4 5  L I H -  F T -  
b19 S T A S -  

LWIP sun 

Y 5 
Llb 
Ll? 
'46 
Y 9  
50 

S I L T  B A S I N  
S I L T  F E N C E  
S I L T  F E N C E  FOR D I T C H  C H E C K S  
P A V E f l E k T  n A R K I N G S  
T R A F F I C  CONTROL 
C U L V E R T .  U h C L A S S I F I E D  ENTRANCE 
P I P € ,  2 Y  I h -  D I A .  
S S D D I N G  

S4 L I l d -  F T -  
3 S Q U A R E S  

S P E C I A L  D I T C H  COLTROL. 
JUTE f lESH OVER S C D  3 S Q U A R E S  SO. GO 
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CONTRACT NO. 21322 PROJECT FR-lqi-bt 241 --26-25 PAGE 3 
I T E H  I T  E n  O U A h T I T Y  U N I T  U N I T  P R I C E  An 0  LNT 

5 3  S E E D I N G  8 F E R T I L I Z I N G  17-500 ACRES ' 300.00 5.250-00 
5'4 K U L C t I h G  i 7 - 5 0 0  ACRES 300. QO 5 325 0 -CO 
55 S P E C I A L  D I T C H  COhTROL. 

MOOD E X C E L S I O R  hAT 20'l SCUARES 20.00 '4-0a0-00 
5b YATER FOR S P E C I A L  D I T C h  CONTROL 

AND SCOPE F R O T E C T I O N  bl.bOO H-GALS-  2S.00 2.OU0.00 
57 BARRICADES 22 OhLY 300. CO b.3iJO-GO 
50 F I E L D  LABORATORY . -- 2 O K Y  i -d00 -00  A-800-00 
5 9  CLEACXNG 8 GRU681N& 300.00Z 2-4OG-GO 
bo TRAINEE R E I ~ G U R S E ~ E N T  .. 1.000 HCURS - 8 0  BOO-00 

GRAND TOTAL $%r354>E40-C9 




