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CRACK SEALING OF BITUMINOUS PAVEMENT 

Slide No. 

lA LOGO 

2A 

3A 

4A 

SA 

6A 

7A 

We, in Iowa, have not been as di li gent as we should have been in 
maintaining a tight surface condition on asphalt pavements and in 
sealing cracks as they deve loped. This has become very evident in 
the past few years as construction funding has decreased and highway 
surfaces are being kept in service longer. In an effort to determine 
what could be cone to extend the surface life of pavements and to do 
so at the least possible expense, we have looked at some of our 
typical asphalt pavement problems and have been somewhat surprised at 
what was found. We have a fet1 slides to show some problem 
conditions. 

The first slide details a problem experienced on Highway 21 south of 
Waterloo. The highway was about 15 years old when it developed a 
very rough riding surface. Transverse cracks were very evident and 
spaced from 30' to 90' apart. Each crack was raised about l" as is 
shown in the detail. These cracks developed in a pavement structure 
that was placed on a 6" soil lime sub~base. The structure consisted 
of 10" of asphalt treated base with a 2 1/2" binder course and a 3/4" 
surface course. 

In an effort to determine the cause of the bumps at these joints a 
series of cores were taken at locations as shown in this slide. The 
cores numbers 1-4 were taken progressively farther from the 
transverse crack. 

These are the cores. The core on the left was the core taken nearest 
the transverse crack and you will see how short it is in relationship 
to the others. The core on the right was taken the farthest from the 
crack and you will see also that it is in considerably better 
condition than any of the other three. 

This is a close-up of core #1. This core is only 9" long even though 
the original construction was 13". The bottom 4 inches had raveled 
or stripped away and could not be recovered. 

This is core #2 and although it retained its entire length, it is 
delaminated at the 5" level and is beginning to show signs of 
delamination at the 9" level. 

This is core #3 showing delamination at both the 5" and 9" levels 
with substantial erosion of materia l s . 

8A The fourth core came out inteact but is beginn i ng to show some minor 
deterioration at the same leve ls as experienced in the other three 
cores. What caused this delamination and deterioration? The theory 
is that it was the instrusion of water through the crack and being 
pumped under the tires of passing vehicles that caused the fines and 
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asphalt materials to be eroded away. Keep that thought in mind as we 
look at a couple of other samples. 

This block is about 21 square and was removed from an asphalt 
pavement on Highway 61 north of Maquoketa. This highway had 
experienced substantial cracking and although there were no dips or 
heaves at the cracks, the road had become distorted giving a rather 
rough ride. This pavement was constructed on a 6" soil lime sub­
base. The pavement structure consisted of a 711 asphalt treated base 
and a 4 1/2 11 Type A surface course. The first sample that you see 
here was cut through a cracked area and brought into the laboratory 
for examination. A core was taken directly over the crack after the 
sample reached the laboratory and the core material is shown in the 
pan on top of the sample. It was removed in extremely poor 
condition, as can be seen. You will also notice the rather narrow 
surface crack gets wider as it goes deeper. 

lOA This slide is a close-up of the previous block showing the more 
extensive deterioration deeper down in the sample and the 
delamination of the bottom 2 inches. 

llA This is the second block sample that was cut. It was cut where two 
adjacent cracks appeared on the surface. Please note the greater 
deterioration as these cracks progress deeper into the structure. 

12A This slide is a close-up of the previous block showing the extent of 
the deep down deterioration. Delamination, erosion of materials, and 
loss of structure are evident. 

13A This is the third block that was cut over a single crack that had 
been sealed. You will note the sealant floating down the side of the 
block. The sealant flowed freely as the block was removed and 
continued to flow even after the block was brought into the 
laboratory. The sealant material was an MC800 cut-back asphalt. 

14A This is a closer shot of the same block. Note that the crack does 
not progress very deeply into this structure. Could it be that the 
sealant in this crack has, in some way, reduced the deterioration in 
the lower structure? 

15A This is another picture of the sealant flowing freely from the crack 
and showing no evidence of a crack in the lower part of the block. 

16A This core was taken through a crack in the asphalt pavement on Iowa 
401 north of Des Moines. The crack , before coring, was less than 
1/4" wide. The crack was not visible to the average motorist 
traveling 55 mph. There was no evidence of the crack ever having 
been sealed. 

17A This slide shows a side vi ew of the same core shown in the previous 
picture. These three different examples of asphalt pavement 
deterioration beneath cracks are but a f~ of the may that we have 
seen. They all tell the same story, that the surface courses which 
contain the most asphalt show the least effects of stripping and 
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18A 

erosion of material. They also show that we have more problems below 
the surface than was at one time realized. Is it any wonder that 
cracks such as this depress as shown here when there is the type of 
deterioration found under our pavement surfaces. 

This is a slide of a crack on an asphalt resurfaced concrete 
pavement. Note the extensive deterioration and the lack of evidence 
that the transverse crack is ever been sealed. The darker strip 
across the slide about 2 feet in from the outer edge is where the 
widening crack reflected up through from our previously widened 
concrete pavements. This longitudinal crack is easily sealed with a 
moving operation using a squeegee box and emulsion. Over the years 
it has been kept sealed because it is very near the wheel track and 
very easy to seal. 

19A Here is another slide of a very similar situation. Note how the 
20A longitudinal widening crack sealing operation has prevented 

deterioration of a transverse crack through that area. Maybe that's 
just a superficial thing. Maybe we have just skirnned over the 
surface with some recently placed emulsion and the crack is really 
still there. 

21A One method used for cleaning cracks prior to filling them is with a 
high pressure washer. This high pressure washer puts out 2,000 psi 
and very effectively cleans debris and loose particles from the 
cracks. Let's give that longitudinally sealed widening crack a heavy 
blast with this washer and see what happens. 

22A This picture tells the story. There are hundreds of miles in Iowa of 
existing testimony to the fact that had transverse cracks been sealed 
as diligently as longitudinal cracks, the problems that exist now 
would not have developed. 

23A This is the man who does the work and this is the equipment now being 
used to seal these cracks, a recirculating wand that allows the crack 
filling material to be placed practically all year around. 

24A This is the operation, showing the boom to support the hoses and make 
the job easier for the operator. 

25A 

26A 

27A 

You can see that the fine controls on the recirculating wand can lead 
to a neat job. A trained operator can seal joints in an asphalt 
pavement so neatly with this operation that they are totally 
invisible at normal highway speeds. 

This slide shows how roadway surfaces are prepared prior to thin 
overlays, seal coats or slurry seals. The cracks are blown out with 
air or high pressure water and over filled with liquid emulsion, 
blotted with sand and opened to traffic for at least 30 days prior to 
the resurfacing. 

This is a close-up picture of the same operation. This method helps 
to reduce reflective cracking and helps to seal the road surface from 
intrusion of water. 
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28A This slide shows an area that should have been sealed using a 
squeegee. A wide squeegee with emulsion and sand would have helped 
tie these particles together. 

29A Earlier you saw pictures of depressions in asphalt surface. We have 
also developed a method of correcting the depression problem quite 
economically and quite satisfactorily. This slide shows a depressed 
crack that can be resealed and leveled with slurry. First step is to 
blow the crack clean and fill the crack with liquid emulsion. 

3OA The next thing is to drop some fine mixed slurry over the crack. 

31A And squeegee the slurry across the road. 

32A This is the way the surface looks after the slurry has broken. On I-
8O west of Des Moines, we have significantly improved the ride with 
this procedure. But do all of these processed of flushing out 
cracks, sealing cracks, squeegee filling the surface have any effect 
on the damage that has been caused within the surface due to aneglect 
in past years. We are hopeful that it is doing some good. 

33A These cores are taken from a highway that had extensive deterioration 
below the surface. All of the procedures we have talked about were 
followed. Cracks were flushed clean with high pressure water, 
flooded with emulsion or on several occasions cut-back, and then when 
the pavement was pretty well saturated and the emulsion was no longer 
flowing down through the pavement as fast as it was applied to the 
surface, the surface depressions were squeegee sealed with slurry. 

34A This is a close-up of those same cores. You will note that voids 
have been fairly well filled and you can see where the squeegee 
sealed surface depressions were filled with slurry. These slides 
have been shown to our field people. Pictures have been made of some 
of the deterioration and have been posted on many of the bulletin 
boards. Our people now realize that there is a reason to seal the 
pavement surface. We are providing all of the tools we can to help 
them and are selecting suggestions from them for ways to make the 
work easier. They are responding. 

35A We have a few slides on our rubber asphalt operations. This first 
slide is the melter that we use for the rubber asphalt. 

36A Cracks narrower than 3/4" are routed with a router similar to this. 

37A The routed crack is blown free of any loose debris. 

38A The crack is filled with rubber asphalt. 

39A The rubber asphalt material is squeegeed immediately after being 
placed. 

4OA Leaving a crack sealed as is shown here. 
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This crack has been under traffic on the interstate for one year and 
it can be seen that the material placed on the surface is beginning 
to wear off but the crack itself is still sealed. 

Crack filling pays. These pictures are evidence of that fact. What 
is the payback or what is the cost benefit ratio of filling cracks as 
opposed to not filling cracks. We do not know. Our cost accounting 
system does not tell us how much it cost in the past not to fill them 
and since we have just started into the program, it is not known how 
much increased longevity there will be due to crack filling. 
Existing pavements must be protected as an investment that cannot be 
replaced due to today's tight money situation. The cost of crack 
filling is rather small when considered against the cost of replacing 
a pavement. We cannot merely overlay a pavement that has deep down 
cancer from lack of previous maintenance. That cancer will reflect 
up through the surface in a very short time. Maintenance of existing 
pavements is important even though someday it may only be the base 
for another resurfacing. 

Blank 

Sealing joints and cracks by state forces cost $7.15 per gallon of 
sealant placed. Filling the crack between shoulder and pavement cost 
$1.95/gallon when done by state forces. 

5 



... 

" 

• 

~ 8l!OD:l7 4-72 H-10279 

615 
tfi'-\ % : 

" 'i . •.. . 
PROPOSAL FORM 

Proj. No . MP-2587--69-bb 
Type of Wort 

System MAINT-[-NANCE- - - --· ·· -- MIies _, County IUTCHELL 
ocationanddncnp11on ON IO&i!A "t fROl1 a.tt rn. EAST Of EAST JCT• .US .2lch :EASTw 

NORTH & [AST TO RICEVILLE 

ROUTING & CRAC~ SEALING 
J / ·:· .. 

I 
~ 

Proposal or (name of bidder) 

cs- AclclNa) (Town) (Slat•I fZIN 

TO THE IO»A DEPARTMENT OF TRANSPORTATION HIGHWAY DIVISION 
The bldderhseby certifies that he or they are the only person or persons interested in this proposal as Is; that an examination his been madllof lhe plana, 
apecifrcationa,and · 4Pilte<fF _, ... __ ._, dthebldderunderstandsthatthequantltlesol 
worll shown herein r .....,_ . ._._.,.., en quantities of w011t. whether lncnlaed or 
decreased, are lo n~•~~IIChinery. equipment. tools, labor and other 
meanaof h II~~~-~ ill~ili~{iillfl!liilllli .. &lilllllllllHMa d'-ll&:ili .. 1rkatthepricesh11reinaftersetOU1.andthatlU1 
not in violation of the prtMaions of Section 314.2 11 of Iowa. 1971 es amended (ln1erest In contract pro 1 ). and 324.17(8) of the 1971 Code of Iowa a · 
amended (Refund to non ljcensee-fuel LI-' other than In motor vehicles). 

Wa further propose: 
To do an -extra woo· which may be required to complete the work contemplated, at unit pricelorlumpaumato be agrwd upon In writing prlorlO 

ata,ting such work, or If a,ct1 prices or auma cannot be agreed upon to perform auch wortt on a force ac:count basis, a provided tn the Spec:ftlcatlona. 
To execute tormal contract within fifteen days or forfeit the propoaal guaranty furnished heT1IWith. •- •• • 
To begin WOftl by the date specified and to complete the same within the contract period. or to pay the liquidated damages atlputated below 

accruing for each calends or working day elapsing after the expiration ot the contract period, before completion of the WOftt. 

Group 01 I Amount of 
Diviaion Number Proposal Guaranty 

$2,000~00 

Approx. or Specified Starting Dale 
or Number of Working Days 

40 WORt:::ING DAYS 

Specified Complllllon 0a 
or Number of Working Daya 

Nov • 2-. l.CS6l . 

UqwdatedDarnagea 
. Per Day 

•10.00 

,. To furnish a contract bo~mg111 , a ,. rily~construction and completion of lhe wor1l awarded the 
bidder In accordance with c Ii s o . A 
Enclosed herewith find · ch • k d r · he penal sum as shown in the contract document • a 
propoHI guaranty, which I under II be ain the aven II fo m co ot axecuted, If award Is made to the undersigned. 

By virtue of statutory authority preference will be given to products and provisions grown and coal produced within the State of Iowa where applicable. 

Date of Letting JUN[ 23-. 1981 
9 00 AM 

Signatures are to be by authorized agent; If joint venture, each should algn. 

I Be Used Not 0 
• ....., B"dding For 1 6 



Fc".'ffl 15002a &-1'0 H-1027I 

MP-2587--69-bb 
....k.lt.!i ~ 

1•W 4-5 SCHEDULE OF PRICES _MITCHELL __ 
t I I I I I CONTRACTOR'S 

8 7 I t 10 NUMBER 

ln•U•llll 1~ -
ltam Item and Unit on which bid la baled. Bidder shall ahow unit Unit Price Amount 
No. price and extension for each Item and total for each group. Quantity 

Dollara Centa 0ollal9 Centi 

CLASS 1 ROUTING AND SEALING A AX J( X Jr Jl I I J( .I 

• 1 44. □0 □ 
PER LIN• fT. LIN• ,fT. 

' CLASS 2 CLEANING AND SEALING 
2 1.00□ 

PER LIN• ·fT. LIN .. fT. 

TOTAL 

SPECIAL PROVISIONS AND SUPPLEMEI ~TAL SP£ClfICA IONS 

501 STANDARD SPECIFICATIONS I OR HIGHlalAY AN BRIDGE CONS 'RUCTION, 
DEPARTMENT Of TRANSPORTA" ION - , SERIES ◄ •F J,1n1 

. .. .. . . 

#874 DECEMBER lb, 1980 GENEI Al SUPPLEMENT ~l SPEC! ~ICAT ON 
. . . -- ... 

1854 OCTOBER 2, J.CJ79 TRAffI◄ · CONTROLS FOR STREET ~ND H 6HWAY ; -
CONSTRU TION AND MAIN ENANC[ >PERA IONS .. 
(PART b _.,. .. 

'· . . . . 
#876 DECEnBER 16, 1980 ADD£ ~DUM TO TRAffI1 . CONTRO, ~S fOl , STREET ' 

AND I IGHIIIAY CONSTR JCTION A U> MA NJ~NA_~CE 
OPER ~TI ON S ( PA RT -.b " " - ',. • _; ._•l , • ..-, 

#815 OCTOBER 11, 1,977 E42UAL EMPLOYMENT OP 'ORTUNIT , . ,·. ·: - . 
RESPON1 IBILITIES ON I ION-FEDE RAL A » PROJEC s 

SP-375 JUNE 23-. .l.~81 CRACK LEANING AND S ~ALI NG ,, ·, J... . . 
,. -:· r~~.--.J:: .-· ~~ ~ _'"!!;,' . • 

... ~- ·•-· 

502 UNIT BIDS nusT BE TYPED OR SHOWN IN !Na( ~R . THE B rD WII l BE 
f<EJECTE.D• : 

530 CONTRACTOR SHALL BID ON All ITEMS Of "HIS PROI >OSAL OR HIS 
- tHJ> .i.1 l:it. tcl:.Jt.\.lt.V• 

~ 

518 THIS PROJECT SHALL NOT BE BID IN COMBIN ,TION WI' "H AN' ' .OTHER 
t-'n;vJt.\. I • NV I .lt.~ UN: rtt.~t.l ~VA I.LON~ llll.LL :St. t't.rt Ill. I t. JI.- . 

"' 
-

•. . . . , 

-
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IOWA DEPARTMENT OF TRANSPORTATION 
Ames, Iowa 

~

o• '~••,.•• l o~ 
• ...0..: • 

\~i ~­,o ... 

SPECIAL PROVISIONS 
~ 

CRACK CLEANING AND SEALING 

June 23, 1981 

SP-375 

THE STANDARD SPECIFICATIONS, SERIES OF 1977, ARE AMENDED BY THE FOLLOWING ADDITIONS AND MODIFICATIONS. 
THESE ARE SPECIAL PROVISIONS AND SHALL PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS. 

375.01 DESCRIPTION. This work shall consist of routing and cleaning of cracks in the asphalt 
cement concrete surface and sealing of the prepared cracks with a rubberized asphalt mixture. 

375.02 MATERIALS. 

A. Premixed rubberized asphalt joint sealer complying with proportion requirements will 
be acceptable for use. 
B. The proportions of the two materials to be premixed (asphalt cement and ground rubber) 
shall be as follows: 

Asphalt Cement* 75 percent+ 2% by weight 
Ground Rubber 25 percent; 2% by weight 

*AC-5(or 120-150 Penetration Grade), unless otherwise approved by the engineer. 

C. The asphalt-rubber mixture shall not contain water or solvents and, when cooled to 
140 F, shall not be picked-up or tracked by traffic. 
D. The sealer shall be free of fabric, wire, or other contaminents, and the sealer 
manufacturer shall certify this to the engineer. 

375.03 EQUIPMENT. 

A. Routing equipment shall be mechanical and power driven, capable of cutting the 
cracks to the required dimensions. Equipment designed to "plow" the cracks to dimension 
will not be permitted. 
B. Equipment used for heating and placing the premixed material shall be of the oil­
jacketed, double-boiler type, capable of heating the material to 400 F and pumping the 
material into the prepared cracks. 

375.04 CONSTRUCTION. 

A. Class I Cracks - Cracks which have an average opening of 3/4 inch or less shall be 
routed to provide a minimum sealant reservoir of 3/4-inch width by a nominal 1-inch 
depth. 
B. Class II Cracks - Cracks which have an average opening greater than 3/4 inch will 
not require routing, but they shall be thoroughly cleaned of all foreign material to 
a minimum depth of one inch. 
c. Routed asphalt cement concrete and foreign material resulting from crack preparation 
shall be removed from the roadway by brooming, compressed air, or other methods satis­
factory to the engineer. 
D. Cracks shall be clean and dry prior to sealing. The entire crack reservoir shall 
be filled with sealant to a level even with the roadway surface. A narrow "V" shaped 
squeegee may be used to aid in placement of the sealant. Sealant on the roadway surface 
in excess of 1/2 inch on each side of the crack edge will not be acceptable. 
E. All signs and skids are to be furnished by the Highway Division Office of Maintenance 
and will be made available at a nearby maintenance yard designated by the engineer, and 
the contractor shall return them upon completion of the work. All other traffic control 
devices, such as flaggers, barricades, traffic cones, and warning lights shall be furnished 
by the contractor. All traffic control devices are to be erected, maintained, and removed 
by the contractor. 

375.05 METHOD OF MEASUREMENT. 

A. Class I cracks will be measured by the linear foot, to the nearest linear foot, 
of cracks routed, sealed, and accepted. 
B. Class II cracks will be measured by the linear foot, to the nearest linear foot, 
of cracks cleaned, sealed, and accepted. 

8 



375.06 BASIS OF PAYMENT. 

A. Class I Routing and Sealing will be paid for at the contract price per linear 
foot. 
Payment shall be full compensation for all labor, equipment, materials, and incidentals 
required for crack routing, cleaning, and furnishing and placing sealant. 
B. Class II Cleaning and Sealing will be paid for at the contract price per linear 
foot. Payment shall be full compensation for all labor, equipment, materials, and 
incidentals required for cleaning and furnishing and placing sealant. 

Unless there is a separate contract item for traffic control, this payment will also be full 
compensation for traffic control. 
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FORM 860011 

1-78 H 1&471 

I '1 It MILES 

TABULATION OF CONSTRUCTION AND MATERIAL BID:S 
IOWA DEPARTMENT OF TRANSPORTATION 

LOCATION ON IOWA 9 FROM Oo4 1MI• EAST Of . EAST JCT• US 218, EAST. 
NORTH & EAST TO RICEVILLE 

..-

COUNTY MITCHELL BROWER CONSTR• CO• D•L• SHELDAHL CONST. 
·-·· . - ... ... 

TYPE OF WORK I ' co. 
PROJECT NO. MP-2587--69-66 SIOUX CITY• IOWA SLATE,R .. IOi.A 
DATE OF LETTING JUNE 23, 198-1 

NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT 

1 CLASS 1 ROUTING AND SEALING 4400 □ LIN• FT 65 28 .600 00 t;,s 33., 000 
2 CLASS 2 CLEANING AND SEALING 100[ LIN. fT lb 4 640 00 17 5 750 

TOTAL . . . . . . . . . . . . . $29.240 00 t33,750 

NO TIES OR RESE ~VAT IONS 

I 

i 
I 
I 

,, 

-·~ e, 
BID ORDER NO. Sl,7 

MANATTS .. INC ■ 

BROOKLYN. IOWA 

' 
UNIT PRICE AMOUNT 

00 52500 36 .. 300 00 
00 1:,b 660 00 

00 t31n%0 00 
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FOAM 150011 

1-71 H 1547' 
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-- TABULATION OF CONSTRUCTION AND MATERIAL BIDS 
IOWA DEPARTMENT OF TRANSPORTATION 

.. 

118 MILES 
LOCATION ON IOIIJA 9 FROM 0 ■ 4 MI. EAST Of EAST JCT ■ U S 21.11. EAST-. 

NORTH & EAST TO RICEVILLE 

COUNTY MITCHELL PAVEMENT SPECIALISTS DUIT CONSTRUCTION 
TYPE OF WORK INC ■ co., INC ■ 

PROJECT NO. MP·2Sf,?•·69·66 NAPOLEON-. OHIO IOWA FALLS-. IO~A 
DATE OF LETTING JUNE 23-. 1981 

NO ITEM OUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT 

1 CLASS 1 ROUTING AND SEALING 4400( LIN ■ FT 83400 36-.696 DO ~9 39-.160 
2 CLASS 2 CLEANING AND SEALING 100( LIN• FT e, 34 DO 8 34 00 so 500 

TOTAL . . . . . . . . . . . . . $37,530 00 $39, bb□ 

I 

NO TIES OR RESE bVATIONS 
I 

I 

I 

' 

i 
I 

), 

' -- \ 
(Ii .... ·-..tr'ii l~ .. ~} 

BIO ORDER NO. 517 

ldATERLOO CONSTR ■ CO• 
INC 
WATERLOO-. IOWA 

UNIT PRICE AMOUNT 

DD ~9 43-.560 00 
00 ~9 990 oc 

00 $44,550 0( 
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FORM 860011 

•11 H 15'11 

MILES 

TABULATION OF CONSTRUCTION AND MATERIAL BIDS 
IOWA DEPARTMENT OF TRANSPORTATION 

LOCATION ON IOWA 9 FROM 0.4 MI. EAST Of EAST JCT• U S 2l.lh EAST, 
NORTH & EAST TO RICEVILLE 

COUNTY MITCHE:I.L - ---- -I CEDAR VALLEY CORP• GANNON CONSTRUCTION - . 
TYPE OF WORK I CORP• 
PROJECT NO. MP-2S87--69-bb blATERLOO, IOIIJA COLFAX, I O'-A 
DA TE OF LETTING JUNE 23, 1981 

NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT ' 

1 CLASS 1 ROUTING AND SEALING 44000 LIN. FT 105 46,200 00 148 65,120 
2 CLASS 2 CLEANING AND SEALING 1000 LIN• FT 125 1,250 00 145 l., .. 50 

TOTAL . . . . . . . . . . . . . ♦47,450 00 $bb,57□ 

NO TIES OR RESE VATIONS 

., .. 

Sl.7 

ALLSTATE PAVING, INC 

OSSEO, MINNESOTA 

UNIT PRICE AMOUNT 

00 :i.lss 68,200 00 
00 l~S l., 7S0 00 

00 $69,9 50 00 

;, 
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FORM 850011 

&,-78 H 1S471 

... 

TABULATION OF CONSTRUCTION AND MATERIAL BIDS 
· IOWA DEPARTMENT OF TRANSPORTATION 

/1 I) MILES 
LOCATION ON IOWA 9 FROM 0.4 Mio EAST Of EAST JCTo US 218, EAST, 
NORTH & EAST TO RICEVILLE 

COUNTY MITCHELL PROGRESSIVE CONTR•• 
TYPE OF WORK INC. 
PROJECT NO. MP-25&7--69-bb OSSEO, MINNESOTA 
DATE OF LETTING JUNE 23, 1981 

NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE 

1 CLASS 1 ROUTING AND SEALING 4400( LIN• FT C 05 90,200 00 
2 CLASS 2 CLEANING AND SEALING 100( LIN• FT 300 3,000 00 

TOTAL . . . . . . . . . . . . . $93,200 00 

NO TIES OR RESE VATIONS 

. 

' 

I 
I 

' 

• 

{~) 
BID ORDER NO. 517 

AMOUNT UNIT PRICE AMOUNT 

I 
I 
' 

! 
' 
I 

! 
I 
I 
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I 
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I 
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CRACK AND JOINT SEALING OF CONCRETE PAVEMENT 

Although a high percentage of Iowa's highways are Portland 
Cement Concrete with contraction joints placed from 20 1 to 76 1 

on initial construction, very little joint maintenance has been 
done on our highways. Many of our concrete pavements are in 
excess of 30 years old and have never had any resealing of 
contraction joints. 

On original construction, most of our primary highways had 
contraction joints sawed at 20 1 spacings to control transverse 
cracking. These joints were sealed with a hot pour material. 
The Interstate system was primarily constructed with dowel­
basket assemblies at 76 1 centers for load transfer and mesh 
reinforcement placed between the baskets. Most of the mesh 
reinforced interstate developed two cracks between the 76 1 

dowel-basket assemblies. We expected this type of cracking and 
it was hoped that the mesh reinforcing and aggregate interlock 
would prevent faulting at these intermediate cracks. In most 
areas this principle worked reasonably well. We did have 
problems, however, with the joint seal at contraction joints 
that were placed over the dowel-basket assemblies when the 
dowel-baskets functioned properly during cold weather 
contraction of the pavement. This allowed incompressables and 
water to enter these contraction joints and as the pavement 
expanded during warmer weather the joints could not completely 
close causing excessive pressures to build up in our 
pavements. The result was that after a few years, we began to 
have blow-ups developing in some pavements. Of course this same 
problem was also evident on some of our primary highways. It 
seemed that some pavements were more susceptible to blow-ups 
than others and that once blow-ups began to occur on a highway 
the frequency increased. 

One interstate section was especially bad for developing blow­
ups. This section was north of Des Moines on I-80. The highway 
carries 25,000 vehicles per day and began developing blow-ups 
after it was about 10 years old. After the first blow-up 
appeared, the number of blow-ups ·doubled each year until there 
were about 50 lane blow-ups in one year on about 15 centerline 
miles of interstate. We initiated an experiment to see if the 
damage caused by these blow-ups could be reduced by cutting 
pressure relief joints in the pavement. The informal research 
project indicated that blow-ups could practically be eliminated 
with 4" pressure relief joints cut every 1,000 feet. A contract 
was let to accomplish this on the interstate belt-line around 
Des Moines. The following year there were no blow-ups. The 
concept was used statewide and in adjoining states creating a 
need for small contractors to get into the business of cutting 
pressure relief joints in concrete pavements. 
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Blow-up relief seemed to last about four years until the joints 
closed. Blow-ups then began to reoccur. Pressure relief joints 
had to be recut. The recent joints performed again until about 
four years later when there was evidence of pressure building 
again in the pavement. Another series of special relief joints 
were being planned when we noticed that something was happening 
to the contraction joints. A review of the pavements showed 
that the contraction joints had all opened about 3/4" and were 
filled with incompressables. Field reviews of other highways 
across the state where we had cut pressure relief joints yielded 
the same picture. The pressure relief joints had been kept 
functioning by inserting a high quality foam material that kept 
incompressables out so the pavement relief joint completely 
closed, allowing contraction joints which were no longer sealed 
to fill with incompressibles and take up the slack as the 
pavements moved towards the pressure relief joint. Another 
problem developed, as pressure in the concrete slab was 
relieved, existing full depth patches loosened, became floaters 
and settled as much as 2 inches requiring an asphalt surface 
repair. 

We have some slides of our pressure relief joint construction. 

This is the type of machine that we use to cut the pressure 
relief joint with. This is a state owned machine. We have two 
of these machines. We also have many contractors in Iowa that 
are equipped to do this kind of work. 

This is the machine actually beginning a cut through the 
concrete pavement. 

This slide shows the foam material being placed. 

This is a picture of the foam in place set slightly below the 
surface elevation of the concrete. 

Here is a joint that has been in place for some time. It is at 
the end of a bridge where we try to maintain at least a 2 inch 
pressure relief joint at all times to avoid the pavement 
crowding in and damaging the back wall. 

This is a pressure relief joint that is completely closed and 
would be recut if we were concerned about maintaining relief in 
the pavement and preventing blow-ups. 

This, however, is the next joint to that one that is completely 
closed. It's only about 40 feet away and it is open 3/4 of an 
inch. 

This is a pressure relief joing on Interstate 35 north of Des 
Moines. This joint has been in existence for several years and 
has been recut at least once. At the present time it is still 
open a couple inches providing plenty of pressure relief. 
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This i s the next joint t o that pressure re lief joint we j ust 
saw. It is open about 2 i nches. 

This is a contraction joint midway between two pressure relief 
joints and it is open almost 2 inches. 

This picture shows the next pressure relief joint. They are 
spaced 1000 ft. apart and al l of the joi nts between the two 
pressure relief joints are open between 1 and 2 inches with 
still 2 inches of compress ion left in the pressure relief joint. 

A similar problem ex ists where we have maint ained pressure 
relief at our bridges wit hout proper joint sealing of the 
contraction joints ahead of these pressure relief joints. This 
is a picture taken looking toward a bridge on an interchange in 
the Des Moines area on Interstate 80. 

This is a pressure relief joint on that road that was installed 
at the end of the bridge to provide pressure relief, but bridge 
approach settlement has necessitated an overlay and the overlay 
is breaking down at the pressure relief joint. 

A new pressure relief joint was cut about 50 feet from the 
previous one and it has never been filled. 

This crack is within 50 feet of the previous pressure relief 
joint that had not been filled. It is open about 2 1/2 inches. 

Even with all of those open cracks and joints, the local area 
supervisor called our state machine in to recut pressure relief 
at this bridge. This is the joint our crew cut before they went 
to the telephone and called us to come down and review the 
problem of all of the open joints and cracks. This is the first 
joint away from the newly cut pressure relief joint. It is open 
a full 2 inches. 

Here is another joint just 76 feet from the previous one and it 
is open a full inch and a half. 

The next joint, 76 feet away, is open almost 2 inches. 

The next joint, 76 feet from the last one, is open well over 1 
inch. 

And this one is also open in excess of 1 inch as are all of the 
rest of the joints on this sect i on of Interstate where pressure 
relief has been cut at least twice. 

I am sure all of you know the theory beh i nd aggregate interlock 
and how we have relied upon it in the past t o transfer l oad from 
one sl ab to the other . Thi s s lide shows that i t is practical if 
the slabs are kept tightly placed together. 
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In constructing our pavements we cut control to establish 
contraction joints perpendicular to the centerline of the 
highway. As this slide shows these cracks generally establish 
themselves soon after the concrete is placed and during the 
curing process. Initial hot weather expands the concrete and if 
it is not restrained from moving it will extend its length. The 
concrete then cools after a cool night or cool rain opening up 
the contraction joints if there is no force that causes the 
pavement to move back to its initial length. These open 
contraction joints then collect incompressibles and the next hot 
weather causes the pavement to expand and grow an additional 
amount equal to the thickness of the incompressibles in all of 
the contraction joints. As long as the pavement remains 
unrestrained this process will continue to allow the pavement to 
grow as long as the pavement is unrestrained and the contraction 
joints unf i 11 ed. 

What have we learned from our experience with pressure relief 
joints? First, if we had diligently maintained a tight seal in 
our contraction joints, our blow-up problem would not have 
reached a stage so critical that we had to take the measures we 
did in cutting pressure relief joints. Secondly, if we had 
sealed all of the contraction joints and random cracks at the 
time we cut our first pressure relief joints, possibly those 
joints would still be functioning and would never have had to be 
recut. 

Needless to say, we have changed our approach to pavement blow­
ups and joint problems in Iowa. We have practically stopped 
cutting pressure relief joints in anticipation of problems. At 
the present time they are only being cut to relieve pressure on 
bridge backwalls and to correct critical blow-up problems. 
There must be evidence of pressure buildup in the slab before 
pressure relief joints are cut. The cost of constructing these 
relief joints with state personnel was about $17 per lineal foot 
in 1982. Contract work on large quantities cost approximately 
the same. 

Starting in 1982 we let our first contract for resealing 
concrete pavement contraction joints and transverse cracks. Of 
course, the jury is still out on the overall long term benefits 
of resealing joints. We do know that cutting pressure relief in 
our pavements is not solving our problems. We expect that 
maintaining a good tight seal will reduce blow-ups, decrease 
faalting and mai"ntain a more stable sob-grade because surface 
water will be sealed out. 

We developed a new Special Provision 395 (attached), dated April 
13, 1982, to cover joint sealing work. We decided that we were 
to spend the time, effort and money to seal the cracks, it 
should be done in a manner to provide the greatest possible long 
term benefit. We therefore called for sawing all joints less 
than 1/2" wide to a 1/2" width, placing backer rod and placing 
the best quality sealer that we could identify through our 
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laboratory testing process. Cracks wider than 1/2" were merely 
sandblasted clean and filled after a backer rod was placed. 
Cracks of less width were routed to 1/2", sandblasted and, after 
backer rod was placed, sealed to make the pavement surface as 
water tight as possible. 

Four projects were completed in 1982, the largest one involving 
nearly 300,000 lineal feet of joint and crack sealing. The cost 
of this work including removal of the old sealant material, 
sawing and/or routing of the joint or crack, sandblasting the 
surface of the joint or crack to be sealed to provide an 
absolutely clean surface, placing the backer rod and filling 
with SOF-SEAL by W.R. Meadows was about $0.60 (60¢) a lineal 
foot. Smaller contracts showed low bids in the area of 80¢ to 
$1.10 per lineal foot. As mentioned before, the jury is still 
out on the cost effectiveness of this work. We are, however, 
confident enough in the procedure that a very extensive program 
of resealing joints is being scheduled for 1983. 

The work of resealing joints in Iowa is probably very similar to 
that in other states. 

Our specifications require that the old material be removed and 
this slide shows the contractor removing the old seal with a 
hook on a loader bucket. 

Another picture of the same operation. 

The joint is then sawed to 1/2 inch in width and about 1 1/4" 
inch in depth. 

This shows a freshly sawed joint. 

The joint is then blown clean. 

And sandblasted so that the sides of the joint are cleaned of 
all sawing residue. 

Backer rod is placed in the joint to an elevation of about 3/4 
of an inch below the surface of the pavement. 

And the joint is sealed with hot pour material. We are 
currently using soft seal for this sealant. 

This is a freshly sealed joint that we hope will give many years 
of service. 

Random cracks are similarly treated except they are routed, 
sandblasted and backer rod is placed. 

The joint is then sealed in the same manner as are the 
contraction joints. 

Blank. 
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Another problem that has occurred on many of our Portland Cement 
pavements is the faulting of joints. We question the wisdom of 
merely resealing joints that are already faulted and pumping. 
Earlier this year the first project for undersealing and 
pavement jacking to eliminate faulting was completed. On this 
project the contraction joints had faulted up to 3/4". A 
contract for pressure grouting with flyash was awarded to 
Hosapple Mud-Jacking Company _of Topeka, Kansas. The pressure 
grouting under this contract was performed through two inch 
diameter holes drilled in a pattern selected by the contractor 
with concurrence from the contracting authority. This six mile 
project cost about $40,000 a mile exclusive of some sub-drain 
work that was done in conjunction with the undersealing. Type I 
cement was used with three parts of Type F flyash per one part 
of cement. Water was added to produce a flow cone eflux of from 
16 to 26 seconds. When the flyash was not setting quickly 
enough, a switch was made to a Type C flyash. The Type C flyash 
was blended in at a ratio of one part cement to four parts of 
flyash. The new proportions and different flyash set rapidly 
enough that the road could be opened to traffic within two 
hours. 

The slide shows the drill used by the contractor. Substantial 
spalling on the underside of slab occurred with this drilling 
rig. Possibly hand-held, lighter duty equipment would have been 
more appropriate. 

The slide shows the hole pattern that was used. To start with 
there were five holes per panel with three holes in the right 
wheel path and two holes in the inside wheel path. The holes 
were drilled through the concrete with minimal penetration into 
the subgrade. 

The contractor used this truck-trailer combination equipped with 
hopper bins and a belt for proportioning the cement and flyash 
into a paddle mixer. · 

The flyash slurry was pumped through this hose and into the 
holes drilled in the pavement. It was obvious as the pumping 
operation began that there were voids under the pavement because 
of the large quantity of water that was flushed out as the grout 
was pumped in. You may also see the piano wire string line that 
was stretched along the outer edge of the pavement as control to 
reference slab movement. 

This slide shows the water boiling up from the ·pavement joint as 
the operation began. It is hard to see but the water shot up 
about two inches from the full width of the joint. 

As the grouting continued, the clear water changed to the grout 
color indicating that the void had been filled. Continued 
pumping would tend to raise the slab and eliminate the faulting 
condition. If aggregate interlock proved to be a problem, a 
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full depth saw cut was made through the joint to relieve the 
interlock. 

Blank 

We have a second undersealing and pavement jacking project 
underway on the interstate in eastern Iowa. The interstate 
slabs is not faulted at the dowel assembly contraction joints 
but instead at the intermediate random cracks. So far faulting 
has not been corrected because due to aggregate interlock, the 
pavement at these locations will not slip. Colder weather may 
cause the pavement to back off enough that the aggregate 
interlock will be decreased, and faulting lessened. A part of 
this contract also includes resealing the joints. 

Again, long term benefits and cost benefit ratios cannot yet be 
determined on this work which we just started doing in 1982. 
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FORM M0011 

•11 H 1$471 

,,_ r I 

COUNTY 

LOCATION 

DISTRICT lo 
TYPE OF WORK CONCRETE PAVEMENT REPAIR 
PROJECT NO. MP• lobb&··b'l •D l 
DATE OF LETTING APRIL l.3-. l't&2 

NO ITEM 

l CLASS lo CRACKS-. ROUTING & SEALING 
c CLASS 2 CRACKS .. CLEANING & 

SEALING , 
3 CLASS 3 .IOINTS-. SAWING & SEALING 
II CLASS II JOINTS-. CLEANING & 

SEALING 
5 TRAffIC CONTROL 

TOTAL 

NO TIES OR RESE 

I 

TABULATION OF CONSTRUCTION AND MATERIAL BIDS 
IOWA DEPARTMENT OF TRANSPORTATION 

. -. 

-, 

ON U S 30 fROM U S b't lSTOliY COUNTYJ TO NEAR JCT• IOWA 2311 
~ 

...... 
i \ 
·~-i 

STA-SILT CONSTR•-. HIGHWAY SERVICES .. WATERLOO CONSTR• CO• 
co. I NC• INC 
HAil.AN-. IOWA MINNEAPOLIS-. WATERLOO-. IOWA 

MINNESOTA · 

OUANTITY UNIT UNIT PRICE ~OUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT 

bbOI LIN• fT 72 11-. 752 00 70 It, b20 00 &7700 5-.7&& 

lolf QC LIN• fT bO &110 00 70 't60 00 bcl.DD 671:. 

22200( LIN• fT bl lo 35-.lf 20 00 blf 1112 .. 060 00 71f lblf .. 2&0 

lf2001 LIN• • fT bO 25-.200 OD 73 30,. bl.O DD 71f500 3l-.2't 0 

LUMP SUI 2 .. 000 00 lilt ii 000 OD lo 1 .. 220 

. . . . . . . . ' • • • • . . ti. b&. 2 l.2 00 ♦ l"l2ii 3110 DO $2l"l-.lfSlf 

~VAT IONS 

' 

: 

20 

lfO 
OD 

00 
OD 

bD 
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FORM 6500115 

.78 H 15-478 

I AISULA I IUN UI" t;UN:S I HUI,; I IUN ANU MA I tHIAL ISIU~ 
IOWA DEPARTMENT OF TRANSPORTATION 

LOCATj~N ON U S 30 fROM U S l.'t . (STORY COUNTYJ TO NEAR JCT• IOWA 231f 
MILES (MAR,HALL COUNTYJ 

COUNTY DI ST RI CT l, 
TYPE OF WORK CONCRETE PAVEMENT 
PROJECT NO. MP- l,l.l,,8-- 1,,,-1) l, 
DATE OF LETTING APRIL l, 3-. l, ,a2 

NO. ITEM QUANTITY 

l CL ASS l, CRACKS-. ROUTING & SEAUhG bbCll 
c cuss 2 CRACKS,. CLEANING & · 

SEALING lo'IOI 
3 CLASS 3 JOINTS,. SAWING & . SEA LI G 222001 .. CL ASS If JOINTS .. CLEANING & 

SEALIN, I lf2001 
s TRAffIC CONTROL LUMP sur 

TOTAL . . . . . 
NO TIES OR RESE ~VATIONS 

UNIT 

LIN• fT 

LIN• fT 
LIN• fT 

LIN• fT 

~ . . . 

ALLSTATE PAVING. 
INC. 
MAPLE GROVE-. MINN• 

. UNIT PRICE AMOUNT 

,D 5,'t'tO 

If c H& 
&O 1,77,.1,00 

lf3 l,& .. 01,Q 
l't-.&cU 

• • • 41 . . •222.01., 

HAINE s AND no .. INC• 
I 

TOPEKA,. KANSAS 

UNIT PRICE AMOUNT 

DO l2b 5,. 3lob 

00 l,21, l,,. 7blf 
00 ,o J.,, .. &00 

00 ,a 37,. aoo 
00 20 .. 000 

OD $21.7-. b&l 

BIO ORDER NO. 

l• n. BATEMAN 
CONSTRUCTION CO• 
MASON .. MICHIGAN 

UNIT PRICE AMOUNT 

00 100 b11bOO 00 

DO &5 1,,.1,,0 · OD 
00 l 35 2,.,., 700 00 

00 as 3 5 .100 00 
DD 2'h0D O 00 

00 •312 .J.,o OD 



N 
01 

~ 

,oRM 850019 

•71H 1$411 
/ - -

TABULATION OF CONSTRUCTION AND MATERIAL BIDS 
IOWA DEPARTMENT OF TRANSPORTATION 

LOCATION ONUS 30 FROM US b't (STORY COUNTYI TO NEAR JCT• IOWA 234 

~C.- nILES l MA RS HALL COUNTY I 

COUNTY DISTRICT l PROGRESSIVE CONTR• • 
TYPE OF WORK CONCRETE PAVEMENT REPAIR INC• 
PROJECT NO. MP• lb I,&-- b't-Dl OSSEO,, 11INNESOTA 
DATE OF LETTING APRIL 13, l't&2 

NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE 

l CLASS l, CRACKS. ROUTING & SEALING bb0I LIN• FT l 40 ,.240 00 
2 CLASS 2 CRACKS. CLEANING & 

SEALING 1401 LIN• FT J7 5 2-.450 oo 
3 CLASS 3 JOINTS .. SAWING & SEALING 222001 LIN• fT l 4 S 321,., 00 oo 
II CUSS II JOINTS .. CLEANING I 

SEALING 42001 LIN• FT 14S bo .. ,oo OD 
S TRAFFIC CONTROL LUl'IP SUl 40-.000 00 

TOTAL . . . . • • . . . . .. . . •434 .. 4"10 oo 

I 
NO TIES OR RESE RVATIONS 

I 

I ' 

I 
i 

• ) 

{e} 
BID ORDER NO .. 50b 

I 

AMOUNT UNIT PRICE AMOUNT 
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IOWA OEPART'4ENT OF TRANSPORTATION 

Ames, Iowa 

~
·· ·~·"°•:,, .~ ~ 

i ~ ~ 
i~i 

• IO•• • 

SPECIAL PROVISIONS 
FOR 

CRACK AND JOINT CLEANIN~ AND SEALIN~ 
(PORTLAND CEJENT CONCRETE PAVE~NT) 

April 13, 1982 

SP 395 

395.01 DESCRIPTION. This work shall consist of routinq or sawinq anti clP.aninq of rantlom cracks anti existinq 
transverse anti lonqitudinal .ioints in oortlanrl cemPnt concrete oavement. anti sealinq the oreoaretl cracks anrl .ioints 
with an aoproverl sealinq material. 

395.02 MATERIALS. Joint sealer anrl hacker rooe shall meP.t reQuirP.mP.nts of 4Bfi.O?A /see General SuoolPntental 
Spec if icat ions). The r1 i ameter of the backer rooe sha 11 he a minimum of nne nomi na 1 size 111rqer than the preoaretl 
reservoir for the crack or .ioi nt to be sea 1 e<1. 

395.03 EOUIPMENT. Routinq equioment, where required, shall he mechanical and onwer <1riven, caoable of cuttino 
the cracks to the required dimensions without excessive sp11llinq nf the atl111cent surfacP. 

Sawinq equipment, where requiretl, shall be Dower tlrivP.n /wet or tlrv) cao11hlP. of sawino the sealant. rP.servoir to 
the rlimensions shown on the plans. 

1/ater cleaninq equipment shall be caoahle of deliverinq watP.r with a oressure of 2,000 osi from a nozzle to thP. 
crack or joint heinq cleanerl, to remove existinq ~oint sealer, rlehris, anti loosP. material from the crack or ioint. 

Sand blast equipment shall he capahle of removinq the existinq sealant, saw slurry, silt or other forP.ion 
material form the vertical face of the crack or ioint to the spP.cifie<1 deoth, leavino 11 clean, nP.wlv exooserl concrP.te 
surface. 

Air comoressors shall be of sufficient size to blow sanrl anrl other foreiQn material from the orepared crack or 
. ioint orior to placinq the sealant material. 

EquiDmP.nt used for heatino and placino hot-pour sealant material shall he an oil-_iacket.ed, <1nuhle boilP.r tvDP, 
heatinq kettle or other thermostatically controlletl equioment of 11 t.yoe aonrovetl hv the enqineer, caoablP. of heatinq 
the material to.400°F. anti pumpinq the material into the preoaretl crack or .ioint. 

Auxiliary eouiomP.nt, such as hrooms, scraoers, etc., shall he provir1ec1 as necessarv to oerform the work. 

395.04 CONSTRUCTION. 
A. Class I Cracks. Ranrlom cracks havino an averaqe openinq of less than 1/2 inch shall he routerl to orovitle a 
sealer reservoir as ~hown on thP. plans. Sirles of the sealer reservoir shall he near vertical. Prior to olacinq 
sealer, light sand hlastino will be required to remove latent material, rlust, etc. 
8. Class II Cracks. Random cracks havinq an average ooenino of 1/? inch or qreater will not require routinq, 
but they shall hP. thorouqhly cleaned with hioh-oressure water or comoresserl air. Followinq the initial 
cleaninq, each crack shall he sanc1 blast.et! to a minimum rteoth of one inch, leavino a clean, newlv exooserl 
concretP. surface on the vertical faces. 
C. Class III Joints. Existinq .ioints havino an averao'! ooenino of less than l/? inch shall he saweci /wet or 
drv\ to orovirle a SP.aler reservoir as shown on the plans. Existinq .ioint sealer m11v nl'ed to bl' remover1 by hioh­
pressure water or other methoc1s aoorovPc1 hy the enqineer orior to sawino. Prior to ol11cinq sealer, 1 iqht santl 
hlastinq will be requiretl to remove latent material, rlust, etc . 
D. Class IV Joints. Existino ioints havino an averaqe ooeninq of 1/? inch or qreater will not reouire sawinq, 
hut the existinq ,ioint sealer shall he removerl from the .ioint hv hioh-oressure water or other methoc1s approvec1 
by the enqineer. Followinq removal of the existinq sealer, each .ioint shall he sanrl hlastP.rl to a minimum ril'oth 
of one inch, leavino a clean, newly exposerl, concrete surface on the vertical faces. 
r.racks anrl .ioints shall he ctry anrl blown clean with compresserl air orior t.o olacino the hacker rope anc1 .ioint 

sealer. Cracks anti .ioints shall he filler! to the level shown on t.he plans. 
Sealer material shall bP heaterl, hanrllec1, anc1 aoplierl accorrlinq to the manufacturer's recorrrnenrlat.ions. 

395.05 TRAFFIC CONTROL. All sions and traffic control c1evices, such as flaqqers, harricades, traffic conP.s, 
warnino liqhts, and pilot car sions /when requirerl) • shall be furnishec1 bv the contractor. All traffic control rlevir.es 
are to he erectec1, maintainerl, anrt removec1 by the contractor. 

The work sha 11 be cnnrluctec1 on on l v one-half the pavement. wic1t.h at a time. 
The work scher1ule shall he ad.iustec1 so that all harricarles anti equioment are removerl from the roar1hec1 from 30 

minutes before sunset to 30 minutl's after sunrise. ~o work will hP. permit.tP.rl on '\unciavs or holiciays rlescribec1 in 
1108.03. 

Articles 1107 .08 anti 1107 .09 shall aoolv. 

395.06 METHOD OF MEASURE"1ENT. ThP enqineer wi 11 cnmoute from mea~urement.s the lenoths of cracks anrl .ioints 
satisfactorily cleaner! and sealed in each of the followinq cateaories: 

Class Ir.racks; 
Class II Cracks; 
Class III Joints; 
r.lass IV Joints. 

26 



395.07 BASIS OF PAYMENT. 
A. Class I Cracks, Routing anil Sealinq. For the number of linear feet of Class I Cracks, Routinq anrl Sealing, 
the contractor will be paid for the contract price per linear foot. This pa_vment shall be full compensation for 
all labor, equipment, mater i als and incidentals required for crack routing, cleaning, sand blastinq, ann 
furnishing and placing backer rope and sealer. 
B. Class II Cracks, Cleaning and Sealing. For the numher of linear fP.et of Class II Cracks, Cl eaninq and 
Sealing, the contractor will be paid the contract price per linear foot . This payment shall be full 
compensation for all lahor, equipment, materials, and incidentals required for cleaning , sand blastinq, anrl 
furnishing and placinq backer rope and sP.aler. 
C. Class III Joints, Saw1nq and Sealinq. For the number of linear feet of Class III Joints, Sawinq and .._ 
Sealing, the contractor will be pain the contract price per linear foot. This pa.vment s hall be full 
compensation for all labor, equipment, materials, and inc i rlentals requirerl for cleaninq, sawinq, sanrl blastinq, 
and furnishing ann placing backer rope and sealer. 
D. Class IV Joints, Cleaning and Sealinq. For the number of linear feet of r:1ass IV Joints, Cleaning and 
Sea 1 i nq, the contractor wil 1 be pa irl the contract price per foot. Th i s pa,11ment sha 11 be fu 11 compensation for 
all labor, equipment, materials, and incidentals required for cleaninq, sand blasting, and furnishinq and 
placing backer rope anrl sealer. 
E. Traffic Control. For traffic control, the contractor wi 11 be pain the lump~sum contract price. This 
pa.vment shall be full compensation for furnishing all signs, barricades, flaqqers, and other tl"affi'c-control 
devices required for this work. 

°' '! 
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-· - -----------
.· (Story-Marshall County) DISTRICT 1 

Concrete Pavement RepairCLASS I CRACK 
MP-1668--69-Dl (RANDOM CRACK LESS THAN r IN WIDTH) 

f 
l 
l 

BACKER ROPE 

rr1 

ALTERNATE 1 

r 
8 MIN. 

•MAX. 

,r 
i 

CLASS 11 CRACK 

• 

i•MIN. 
l.MAX. 

l 
SEALER 

ALTERNATE 2 

(RANDOM CRACK r ffi WIDER) 

f 
! Fl 

{MIN. 

!°MAX. 

' SEALER 

BACKER ROPE : 
MINIMUM DIAMETER SHALL BE 
ONE NOMINAL SIZE LARGER THAN 
THE EXISTING CRACK. 

28 



------····-- -
(story-Marshall County) DI~TRICT 1 

Concrete Pavement Repair CLASS I I I JOINT 
MP-1668--69-Dl 

( EXISTING JOINT LESS THAN i• WIDE) 

fMIN. fMIN . 

. fMAX. ,r, 
---- -=--=-----

r r-1!,__.. _____ _ ---
• MAX . 

f 

l 

I 

MASKING OR 
OTHER TAPE 

,. ,~ 
L_. 

J 

BACKER ROPE 

ALTERNATE 1 ALTERNATE 2 

NOTE: CENTER f SA.W CUT OVER EXISTING JOINT 

CLASS IV JOINT., 
(EXISTING VARIABLE WIDTH JOINT ~ OR GREATER) 

variable 

f r~·1 . . 
- - _f ~~ALER 

!MIN. , 
~MAX. 

BACKER ROPE: 
MINIMUM DIAMETER SHALL BE 
ONE Not,,11 NAL SIZE LARGER THAN 
THE EXISTING JOINT WIDTH. 

29 
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~ : 
608 · .... _'I 

l'0flM--= 4-l2 .._,azn PROPOSAL FORM 

TypeofWottt CONCRETE PAVEMENT REPAIR 
Syatem t1AINTEN4NCE MIIN 
'.DCallonancldNcrl,..ion AT VARIOUS LOCATIONS IN 

PRESSURE RELIEF JOINTS 
.. ~ ' ·-

~.. (-altilddelj 

Proj. No. MP-6923--69-Db 

County DISTRICT b 
IO~A, JOHNSON AND CE.AR COUNTIES 

4 ' 

, . ., · .. . · n.::- -- _it~: -\ ' 
~ '°;l?- ! .•• u:,., . ., . 1., .. .,,, L "•'- ~,:-1,, .lY -•••- . __ - - -·•- ------- ~-, l• - -- .. ......; ____ ___.., 

.. ; • ... ·~;·~ , .~. : 1,-~ 
.. 

-· -· - - ·---- - - -·- ----- --~----

J . , -

! 
·1 
I 
' 

---- - ----- --••·-.,, ., 

--·-·. -- - .. -· -· ---◄~ 

«--~ (T-, (8tlllllJ CZ.IPII ~ 
- TO THE IO~A DEPARTMENT Of TRANSPORTATION HIGHWAY DIVISION 

n.bldder~ClafifiesOlllthecr 
spac:fflcalionaand~ _,..._.__. 

arethe onlyi,enonorper,onslnterestedinthis·proposa1asprinci~;thatanex.amlnatlonhabeenmadeofthe.,._, 
- - - -~ft~lhebidderundentandslhatlhequantltieacl 

~.-10 
---clc:onllN 
natinvi9111ioncl 
....,.. (RlilurldlolQI~- fU9I ... au-a.nin ndarflhidw). 

W.Mth«prQpOM: 

I all quantitiel cl wcwtt, whelh9r inc:reaNd or - -
machinery, equipment, loola, labor and oct,w 
rttlllthepric:ahwein.,._NIOUI, andlhatHia 
I), MCf 324..17(8} GI 1M 1971 Codeof Iowa a· 

Todo IIR~Wodl"-....:tl-.ybe requinld toc:onlPllll9 lheWOftcoonhlmplaled, atunltpricelorlump-.tobeegrMdupon lnwrtttngprto,to 
...... aid\"'°"'-°' tr_.. prica or ..... c:anrd be lll1Nl9d upon IO pe,1orm auc:h wor1' on a force account bail,• provided In U. Speclflc:ationa 

To .-aa b-' c:annc;t wilhln flbNn days or forfeit Iha proposal guaranty unished her9wllh. . __ . . •. _ __ . _ . To...,_--------~ and to~ the-within 1he conlrllCt period, orto pay the liquldated ctamagea ltipulated b9low 
_..,. 1ur.--.---,..~ ca.w, -.paing aftw theeq)iralian ollhe contract period, beb'9 complltion cl•-"· 

OJ~I 
AfflOUIC of 

Plq:,osalGuar-., 

To lumilh a oontnicl 
__,.. «1 .aooroance w 

$'4-.000~00 

Appfolt. or ~ Starting 0.. 
or Number ol Wortdng o_. 

50 IIJORKING DAYS 

SpN:ffled Cofflptltion Om 
or Number of Woning O.WS ~~ 

DEC• . l-. J.rs8l :J _ _____ ♦ 105 .oo 

--' 

l:ndoaed•-ffhfnl oCAIS~~d~~l!affl[llthepenal9Ullla'lhowntnthecontraadocurnentaa 
pqlOUl oua,anty, ...-clii'~will ~llwt ~ ~ ocJffl'ac!'BP'~ eteeCUtad, W aw9l'd ia made ID the undersigned. 

l!ty,.._of llllltuloty ~-----Mil be vi-t topf'Oducaand powlions 9fOW'\ and coal llfOduCld wilhln lheStaled Iowa...__ appUcablL 

0..olUG-.g JUNE 23, 1981 
-, 00 AM 

Signalur.s _..10 be by BAAhorized agant; I jolnl ~ eactt 9hollld lign. 

Slgnad 

30 

Not Jo Be lJsed 
Foe Bidding 



Fonn l5002I 1-10 H-111271 

MP-6923--69-Db 
.Ja.D1i _v 

1-H '"6 
SCHEDULE OF PRICES DISTRICT b 

1 I I I I I CONTRACTOlft 
C 7 I I 10 NUMIIER 

CONCRETE PAVEMENT REPAIR 

111-u--al ,- -
l•m Hem and Unit on which bid la bued. Bidder 1hall 1how unit Unit Price Amount 
No. price and axtenllon for NCh item and total for aach group. Quantity 

Doi .... c.. DoUa,a Cenll 

JOINT, PRESSURE RELIEf I I a I I I Ill ll lt lt " 
1 1h 1436 

PER LIN• fT. LIN• fT. 
-

TOTAL 

SPECIAL PROVISIONS AND SUPPLEnE IT AL SPECIFIC A IONS 

501. ST AND ARD SPEC If !CATIONS f OR HIGHWAY AN BRIDGE CONS RUCTIO.N,. 
DEPARTMENT Of TRANSPORTA~ ION - SERIES ◄ ,f l.97_7 

#8714 - - - - DECEn8ER 1b,· 19!0 GENEI AL ,SUPPLEflENT j ·l SPECI ~ICAT ON--- ·· ·"·~ ~,-

#854 ~CTOBER 2, 1979 · TRAffll CONTROLS . fOR STREET ~NJ> H "GHWAY · -
CONSTRW T ION ANJ) ftAIN' ENANCE >PERA IONS 

~.- . _(PART ·b - - - ~ 

.. . . . . - . ' • ., 

·c:oNfR-01 • •', 

#876 · DECEMBER 1b .. •1~50 ADDEI IDUM TO TRAffii .S fOf STREET '.. 
-- • •:, : .. . ·,1 • • 

AND I IIGHWAY 'co.N~TK ll. Tl9N _'A ·~--""· . NI t.NANl.t. 
' •• I ... '. • ". ·-· OPER, ,_T IONS .(PART ' b . ,· . : . ·. · ~J. ('~ . - ,; , . : 

. ' . , , • ..; r .. .. : ' :· 

#8].5 Ut.T0BER 11. 1'10 EQUAL EMPLOTnENT OP 10RTUNIT 
_. _. .. . ~·· RESPON! IBILITIES . .ON -I ION-FE:DE tAL,,.A » 'PROJ EC1 s 

.. ' . l - \ - .. -~ ' -c •) q 1r ... ~ .. • , "¥ r, ·, , i - . ! 111 
.. 

. #BBb < . · nAY , c / ,,. .L"16.L t-AVt..Ml:.NT · l t.PAlK ·. _. - . .. ' - . ,.~fl"": ~ :· \"':" t'" . • y- ~...-.. 
.. ·. . ,';'" . \ ... ~,-:. .... ' " • • I. . .. . ,~ .. ...., .. 

SP-293 APRIL 22-. 198D CONST! :ucTING PRESSU ~E-RELIEI JOII ITS 
,, t .,. ·•· - 1•· - ... ;~., -... -

502 UNIT BIDS MUST BE TYPED OR SHOWN IN INK I >R THE 9 ")) 11111 L 8£ < ' ··, . 
REJECTED• 

518 THIS PROJECT SHALL NOT BE BID IN COMBIN ,TION WI "H AN 1 OTHER 
PROJECT. NO TIES OR RESEI \IATIONS WILL I 3E P£RftI TE»• 

r - -

ALL CUTS TO BE MADE ARE IN NON --REINFORCED' "CQ tiCRETE 
-

~t.t. AJ/J/i I J.VNAL A I I A\.nc.U r.t.WUil\Lnl . f'tl I .) . 
-

. - ;.-:-: ~---~~~;-,t: :;,,--r:: - . - . - ··- . .. - ·--· - ·-- -- -~ 
. . . . .. ''1: .. ~ ' ;":J ' / . :~· .>-..1 "1C-'O j,,, '"-· ~ •• , -~ -. ...... _ ._ .. .,, .# ·Ki::•-,, , ~--u-.- -,-;~ . r . ,r,::-

, . , ' ~" . , ,· .. , .. . - .. .. 
' ... • I". . ··. "': ... J <- . •. _ ... • •c. • .' ' ... ,•_ • . • 

. . . ' .·. ,; J. . / . I ,•1'),t"', ~ i. .. ' ._, ... ·... ~ 

' 

-
.. . .. 
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I-I .... . . 
ro Existing 
g, Pavement 
~ 

.jJ 

s:: 
Q) 
·e 
Q) 

> ro 
Ill . 
u s:: 
0 
CJ 

Bottom of 
Existing Pavement . 

• 

12" below bottom 
of exis~ing pav!t. 

Exist. Shldr. Width 

Granular Fill, 
meeting requirements of 
Supplemental Specification 
No. 886 . • 

TYPICAL HALF SECTION --- SUBDRAIN 

I.O 
A 
I 

0\ 
I.O 
I 
I 

rt') 

N 
0\ 
I.O 
I 

~ 
I.O 

.µ 
u .... 
I-I 
.µ 
{/l ..... 
A 

* Paved Shoulder - 4" Thick Asphalt 
Cement ~oncrete Cap. (Commercially Available Mix) 

* Stabilized Shoulder - Fill to Existing Shoulder Level With Granular Fill. 

* Earth Shoulder - Plastic Film, or 
other silt barrier 
material to be 
placed on ~op of 
coarse agg~egate. 
Backfill and capped 
with 4" of_ existing 
earth. 

1 • 

N 
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w 
w 

* 

* 

* 

4" Thick Cap* 

i-<ir......--rr.--4 1/4" + 1/2" Saw Cut 

Existing Pavement 

12" below ~ 
bottom of . I 
existi~g 7 
pavement y 

,-.-----------'◄•...._- Bottom of Exist. Pav•t. 

Paved Shoulder - 4" Thick Aisphalt l. I. 
Cement Concrete Cap. (Commercially 

Available Mix) 
Stabilized Shoulder - Fill to Existing ~houlder Level 

Granular Fill, 
~eeting requirements of 
Supplemental Specification 
No. 886 

Subdrain Trench, 
(same width as Saw Cut). 

With Gra.nula.r Fill, 

CROSS SECTION --- SHOULDER SUBDRAIN 
Earth Shoulder - Plastic Film, or 

other silt barrier 
material to be 
placed on top of 
coarse aggregate. 
Backfill and capped 
with 4" of existing 
earth. 

r ..( 

t::I 
I-'·. 
Ill 
rt 
1-1 
I-'· 
0 
rt 

0' 

~ 
'U 
I 
0' 
I.O 
N 
l,J 
I 
I 
0' 
I.O 
I 

t::I 
0' 

(') 
0 
:::s 
0 

'U 
0, 

< 
(I) 

:3 
(I) 
:::s 
rt 

~ 
(I) 

"Cl 
OJ 
I-' · 
1-1 
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District 6 MP-6923--69-DG 

.. ':'i'. .',.. .• 
: . • • .. \:.-::. 
N 

' r-4 

+I 
: 
N 

' r-4 
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All pressure relief joints .shall be constructed with subdrains as 
per attached plans. The placing of subdrains and furnishing granular 
fill shall be considered incldental to the construction of pressure 
relief joints. 

Any work prior to September 1, 1981, shall be permitted only by 
permission of the engineer. · 
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District 6 
MP-6923--69-D6 Concrete Pavement Repair Relief Joints 

New Recut 
H1~.,rla~ No. DeEth Location Cut Lengths Lengths 

I-80 1011 M.P. 205-225 41@ 24 1 = 984 1 44@ -24 1 = 1056' 
Ramps 6@ 20 1 = 180' 16@ 20 1 = 320' 

,. Ia.149 10 11 I-80 Interchange 4@ 24 1 = 96' 

I-80 10" M.P. 240-280 22@ 24 1 -= 528' 27@ 24 1 = 648' 

Bridge Ends: 

. I-80 10" 218 Inter.(240) to 1@ 24 1 = 24 1 4@ 24' = 96 1 

West Branch Inter.(254) 

Ia.1 10'' Ia.22 - NCL Ia.City 2@ 24 1 = 48' 1@ 24' = 24' 

U.S.6 1011 Ia.City - West Liberty 4@ 24 1 = 96' 1@ 24 1 = 24 1 

U.S.218 1011 North Liberty-Swisher 2@ 24 1 = 48 1 

I-80 10 11 Atalissa Inter.(265) 2@ 24 1 = 48 1 

to Wilton Inter.(271) 

Ia.38 10 11 Wilton - ·Tipton 8@ 24' = 192 1 

U.S.30 10 11 Clarence - Lowden 1@ 24' = 24' 

Totals 1980' 2456 1 

\ 
\ 
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•n H 1,..71 

JO/J- MILES 

COUNTY I>IS TRI CT b 
TYPE OF WORK CONCRETE PAVEMENT 
PROJECT NO. MP-b923-·b9-Db 
DA TE OF LETTING JUNE 23, l.981 

NO. ITEM 

l, JO INT• PRESSURE RELIEF 

NO TIES 

' 

-

'f 

LO ATION 

REPAIR 

I 

I 
TOTAL 

OR RESE 

• 

TABULATION OF CONSTRUCTION AND MATERIAL BIDS 
IOWA DEPARTMENT OF TRANSPORTATION . 

AT VARIOUS LOCATIONS IN IOWA JOHNSON • AN D CEDAR COUNTIES ~-· 
BIO OR.DER NO . Sl.O 

HENNIES CONSTR. • co. GRADY U NL IM ITEi>, INC SHEER CONSTRUCT! ON• 
INC. 

DONNELLSON-. IOWA DES MOI''4ES. lOIIIA IDA GROVE-. IOWA 
I 

QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT UNIT PRICE AMOUNT 

44 3~ LIN• FT u 85 74 • 7 46 bO 17 3b 77-.008 "lb ].,!'i 110 ao . 2 91, bO 

. . . . . . . . . . . . . $74 .. 746 60 $77.0□ c!I "lb $80.29 1, bO 
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FORM 650018 

~78 H 15,478 

, ,_.. 

COUNTY 

LOCATION 

,~ 
DISTRICT b 

TYPE OF WORK CONCRETE PAVEMENT REPAIR 
PROJECT NO. MP-6923--69-Db 
DATE OF LETTING JUNE 23, 1981 

NO. ITEM 

1 JOINT, PRESSURE RELIEF 

TOTAL 

NO TIES OR RES[; 

I 

QUANTITY 

4431 

. . . . 
bVATIONS 

I AISULA I IUN UI" liUN~ I HUli I IUN ANU MA I 1:HIAL !SIU~ 
IOWA DEPARTMENT OF TRANSPORTATION 

s s JOHNSON AND CEDAR COUNTIES 

KENNY'S SERVICE PROGRESSIVE CONTR•• 
INC• 

MARENGO .. . HWA OSSEO, MINNESOTA 

UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT 

LIN• FT 22 50 99"BO 00 41/?5 185,203 

. . . . . . . . . $99,810 00 $185,203 

• 

' 

r~i.\ ,._.,, 

UNIT PRICE AMOUNT 

00 

00 
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IOWA DEPARTMENT OF TRANSPORTATION 
Ames, Iowa 

~
,•''"~•··· • 'l, 

~ A • :..n.: • \ .. :t .. i] i_...._., .... 
• 10 ... • 

SPECIAL PROVISIONS 
for 

CONSTRUCTING PRESSURE-RELIEF JOINTS 

April 22, 1980 

SP-293 
Replaces SP-196 

THE STANDARD SPECIFICATIONS, SERIES 1977, ARE AMENDED BY THE FOLLOWING SPECIAL PROVISIONS . THESE 
SHALL PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS AND SUPPLEMENTAL SPECIFICATIONS. 

The contractor shall construct "CF" joints (Standard Road Plan RH-2) by cutting across the f_ull 
width of portland cement concrete pavement at approximately 1000-foot inter':'als at locations i~d_i.­
cated by the engineer. Joints that close to less than 3" prior to completion of cutting the Joint 
full width of the pavement shall be recut before placing joint material. 

Joints are to be cut full depth of pavement and may be cut with either "concrete cutter" or 
diamond blade saw. 

Joints shall be filled with preformed urethane foam expansion-joint filler meeting requirements 
of 4136.03D and Standard Road Plan RH-2. . 

Damage to paved shoulders caused by the cutting operation shall be repaired with either cold 
mix or hot mix bituminous material. Damage to earth or aggregate surfaced shoulders shall be 
repaired with Class B gravel or Class A crushed stone. 

Material removed from the joint shall be disposed of by the contractor. Disposal within the 
right-of-way may be approved by the engineer. 

It is intended that joints be constructed in only one lane at a time with an operation of 
short duration, and within the work area protected in accord with Supplemental Specification 854 -
Two-lane roadway, Figure 6-6; four-lane di v ided roadway, Figure 6-9. Cutting across additional 
lanes may be permitted by the engineer if the contractor has an adequate plan and can demonstrate 
that traffic can be safely controlled as required by Supplemental Specification 854. 

The contractor shall use every reasonable means to protect persons and vehicles from injury or 
damage that might occur because of his operations. The road shall be kept open to traffic. 

The schedule of working hours shall be adjusted so that all barricades and equipment will be 
removed from the roadbed from 30 minutes before sunset to 30 minutes after sunrise. No work will 
be permitted on Sundays or holidays described in 1108.03. 

The contractor shall provide competent flagmen, barricades, and cones to adequately protect 
his work, to control and direct traffic, and to provide safety to the traveling public. 

All signs necessary for protection of the work and the traveling public in accordance with 
Specification 854, dated October 2, 1979, will be furnished to the contractor free of charge at 
the maintenance garage in the maintenance area where the work is scheduled. The contractor will 
be responsible for obtaining these signs at the maintenance garage, hauling the signs to the job 
site, erecting and maintaining the signs, and returning them to the maintenance garage when the 
project is completed. The contractor shall notify the local foreman two days in advance of the 
date the signs will be needed. 

After commencement of work, the contractor shall work continuously during working hours, except 
for weekends and holidays as provided herein, and except for unavoidable delays, to the completion 

-------~t-tne projecE: 
The engineer will compute the length of pressure-~elief joints constructed from count and 

pavement width at each location. 
For the number o f feet of p r e s su r e -re lie f j oint cons tructe d, the contractor will be paid the 

contract price per foot , which p rice shall be f ull payment f or cutting the joint, furnishing and 
installing the joint material, repair o f the shoulder, and traffic control. 

When recutting of a joint is required, payment will be made at half the contract price per 
linear foot for pressure-relief joints. 
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.J , . FOMI 11i0111Z7 '-12 H-111'Z71 

024 9 \ ij ...... 
Type of Work PAVEnENT REPAIR 
"'lyatem MAINTENANCE 

PROPOSAL FORM 
Proi.No.MP-6945--69-31 

5-380 eoun~ DUBUQUE 
cation anc1 description O N U S 151. f R OM 

Mila 

JCT- SEC• RD- Y3l, IN SEC• 15-87:lE, 
NORTHEASTERLY APPROX- b MILES 

<ONCRETE PAVEMENT JACKING BY PRESSURE GROUTING 
.. t• ·· 

\ . 

/ 

/ 
.,,_.;., ,-d-- l ~---, .,_, _, ,,., 
TO THE IOWA DEPARTMENT Of TRANSPORTATibN HIGHWAY DIVISION 

The bidder hereby c thDo · hat an examination has been made of the plans. 
specifications. and ·jillfli~(a •tt,r~l:I ~1-:l~i- .. , .. ,--d the bidder understands that the quantities of 
·wortt shown herein ~~~=~.!'... rt all quantities of wonc. whether increased or 
decreased, are to .• ,....... ... f '6':::•,si1111achinctry, equipment, tools. labor and other 
means of constructi-••·•lllll•lh a r-••IIAl•"-•"-•••t e I dl'lllll:litil•rk at the prices hereinafter set out. and that It is 
not in violation of the provisions of Section 3;4_2 Code of Iowa, 1971 as amended (Interest In contract prohibited), and 324.17(8) of the 1971 Code of Iowa as · 
amended (Refund to non licensee-fuel used other than in motor vehicles). 

We further propose: 
To do all "Extra Worit" which may be required to complete the work contemplated, al unit prices or lump sums to be agreed upon in writing prior to 

starting such worit, or if such prices or sums cannot be agreed upon to perform such work on a force account basis, as provided in the Specifications. 
To execute formal contract within fifteen days or forfeit the proposal guaranty furnished herewith. 
To begin work by the date specified and to complete the same within the contract period, or to pay the liquidated damages stipulated below 

acc,uing for each calendar or working day elapsing after the expiration of the contract period, before completion of the work. 

Group or I Amount of 
Division Number Proposal Guaranty 

$8-.000-00 

Approx. or Specified Starting Date 
or Number of Wonting Days 

SEPT a, 1981. 

Specified Completion Date 
or Number of WOf'klng Days 

SO WORKING DAY'S 

Liquidated Damages 
Per Day 

$1,40-00 

Tofurn_ishacontractbo_n~ma· h n ?2ttmlo t tAia I itymconstructionandcompletionoftheworkawardedthe 
bidder tn accordance with ti s . 
Enclosed herewith find Ce · ch . k dr ol · he penal sum as shown in the contract document as a 
l)f'oposal guaranty, which it is understood will be retained in the event the formal contract or bond IS not executed, if award is made to the undersigned. 

By virtue of statutory authority preference will be given to products and provisions grown and coal produced within the State of Iowa where applicable. 

Date of Letting AUGUST 18, 1981 
9 00 AM 

Signatures are to be by aulhOfized agent; if joint venture. each should sign. 

S91ed Not To Be Used 
40 For Bidding 
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1 I . I I I I CONTRACTOR'S 
I 7 I t 10 NUMBER 

DUBUQUE · .~ 
SCHEDULE OF PAICE,.AVEMENT REPAIR 

• I • • ' '; ' . : • 

11-11-13 

Item 
No. 

1 

2 

3 

If 

Item 8ftd Unit on which bid 11 ba-.C,. Bidder 1h11f lhow unit 
price and extension for each Item and total for each group. 

!GROUTING> 
PER TON 

SUBDRAIN~ (LONGITO 
!AS PER PLAN 

PER LIN• fT• 
TRA . 

TOTAL 

#85~ OCTOBER 2, .1979 

#876 DECEMBER 1b, 

#815 OCTOBER ~1, 1977 
sP 40\ p 

SP-379,..... AUGUST 18, l.981 

#859 · JANUARY 1b~ 1980 

· Ouintlty -; ': 

12,000 
ONLY 

3140 
TONS 

3,150 
LIN• fT• 

LUMP SUM 

. .. 
"; •;. ' .,., 

Amount 

Dollen I c.n11 

137 LOW BIDDER SHOULD BE PREFARED TO FILE rrHE CONTIRACT BOND AND 

Of THE COMMISSION 
CONTRACT .. 
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DUBUQUE 
SCHEDULE OF PRICE,,. AVE MEN T . REPAIR 

,,. .25 

Item Item end Unit on which bid Is based. Bidder ahall show unit 
Quantity 

Unit Price 
No. price end extension for each item and total for each group. Oollar11 Cent, 

101 UNIT BlJ>S nus·1 til. lYl-'t:..J) u II'{ ~HOWN lN ..1~· • I'-& II. JI Jl • 

REJECTED-

Amount 

Oollar11 

LL tR 

. IJ. U.:1 NO l lt:..~ OK t<l.:'.:)l.t<VA l.lON~ llll.LL l:H. t"'t.l'.11.l I I t.J1 ~t. I Wt.t.N C.,1'1:UUr'.~ 

<IF APPLICABLE> 0 R PROJECTS• EACH GROUP A ND/OR PR OJECT SHALL 
BE BID INDEPENDENTLY-

NOTE: PROJECT PLANS ARE AVAJ LABLE AT THE J OWA DoC o T. t PON REQUE 

. 
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IOWA DEPARTMENT OF TRANSPORTATION 
Ames, Iowa 

.~e,•·'"~ ... -~ ' cg; • : ~ 
• 0 
'/, . . ' 

iow• 

SPECIAL PROVISIONS 
for 

CONCRETE PAVEMENT JACKING BY PRESSURE GROUTING 

August 18, 1981 

SP-379 

THE STANDARD SPECIFICATIONS, SERIES OF 1977, ARE AMENDED BY THE FOLLOWING PROVISIONS. THESE ARE 
SPECIAL PROVISIONS AND THEY SHALL PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS. 

379.0l DESCRIPTION. This work will consist of raising and supporting the concrete pavement 
to the specified grade tolerances by drilling and injecting cement/fly ash grout under the faulted 
areas shown on the plans. The specific locations will be identified by the engineer. 

This work is to be done in accordance with the Standard Specifications and Supplemental Speci­
fications, the plans, and this specification. 

379.02 CONTRACTOR QUALIFICATION. In addition to other prequalification requirements, the 
bidder must be competent in concrete pavement jacking. Before receiving a bid proposal. a prospective 
bidder must submit to the Contracts Engineer evidence of his competence and previous experience with 
this type of work. 

379.03 MATERIALS. 

A. Mix Desi,9'.!!_. The mix design for the pressure grout for subsealing is as follows: 

One part (by volume) portland cement, Type I, Section 4101. 
Three parts (by volume) fly ash. Fly ash shall be from a source approved by the engineer. 
water to achieve required fluidity. 
Additives as approved by the engineer. 

B. Fluidity of the grout slurry shall be measured by the corps of Engineers flow cone method 
according to their specification CRD-C6ll-80. Time of efflux shall range from 16 to 26 seconds. 
A more fluid mix having a flow cone time of efflux of 9 to 15 seconds may be used during the 
initial injection at each hole. These measurements will be made by the engineer, normally at 
least once every 4 working hours. 

c. Material Proposal. The contractor shall submit to the engineer his proposal for materials 
and additives to be used as shown in mix design above. 

379.04 EQUIPMENT. The contractor shall furnish all equipment necessary or incidental to the 
adequate performance of the work of this contract. Asa minimum, these are as follows: 

A. Grout Plant. Mixing may be with a batch-type mixer, or other type of mixer, as approved 
by the engineer. The mixer shall have the capability of thoroughly mixing the various com­
ponents of the grout in an approved manner. 
The plant shall include a positive-action or pressure-controlled injection pump capable of 
forcing grout through a hole drilled in the pavement so that grout will fill voids and 
cavities beneath the pavement slab. The pump shall be capable of supplying a varying pressure 
~p to at least 200 psi at the end of the discharge pipe so as to be able to lift the slab 
without damaging the pavement. The pressure shall be monitored by an accurate pressure 
gauge in the grout line. 
The dry materials shall be measured by weight, if in bulk, or shall be packaged in uniform­
volume sacks, and the water shall be batched through a meter or scale with a totalizer for 
the day's consumption. 

B. Water Tanker. Water shall be supplied from a water truck with adequate capacity and 
pressure for delivery to the grout plant. 

c. Drilling Equipment. An air compressor and rock drills or other device shall be furnished, 
which is capable of drilling the grout-injection holes through the pavement and subbase 
material, if any. The equipment shall be in good condition and shall be operated in such a 
manner that the holes are vertical and not •out-of-round". The rock drill shall not be 
heavier than 60 pounds, and the downfeed pressure, whether by hand or mechanical means, shall 
not exceed 200 pounds. 
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D. Transport. Necessary material transport and handling equipment shall be furnished. 

E. Miscellaneous Equipment. The contractor shall furnish all necessary hoses, valving, 
and valve manifolds to control pressure and volume, pressure gauge protectors, expanding 
packers for the grout injection, wood plugs, hole-washing tools, drill steel, and bits. 
The contractor shall furnish any and all miscellaneous tools, equipment, and supplies that 
may be required to complete the work. 

379.05 CONSTRUCTION. The engineer will designate specific locations for pavement jacking 
by pressure grouting. At his discretion, he may delete any location or he may add new locations. 

A. Drilling Holes. Holes of 11:;-inch diameter or other approved diameter shall be drilled 
through the concrete pavement at the locations designated by the engine~r . and in a pat~ern 
approved by the engineer. For holes nearest the edges of the slab, the_Joi~ts, or _a maJor 
crack, a maximum tolerance of 3 inches from the precisely marked location is considered to be 
reasonable. For other holes, a maximum tolerance of 6 inches is considered to be reasonable. 
Holes shall not be drilled directly over joints or cracks. The drills shall be rotated to 
avoid cracking the pavement and to provide satisfactory holes of the proper diameter for effec­
tive operations in pressure grouting. When drilling holes, the drills _shall be held as ~early 
perpendicular as possible to the pavement surfa~e. Irregular or unsatis~ac~ory ~oles which . 
cannot be satisfactorily used in pressure grouting shall be plugged by filling with the sealing 
mixture, and new holes shall be drilled. 
At all panels requiring jacking, at least one hole shall be drilled in each 12- by 20-fo~t . 
panel, n_ear the midpoint of the panel and the outside wheeltrack, for the purpose of monitoring 
the flow of grout into all void areas under the slab. 

B. washing Holes. Holes may be washed to create a small cavity, allowing initial spread 
of grout. 

C. Jacking. Longitudinal .string lines will be established by the contractor from the pave­
ment high points to monitor movement. An expanding rubber packer or other approved device 
connected to the discharge hose on the grout plant shall be lowered into the holes. The 
discharge openings of the device shall not extend below the lower s urface of the concrete 
pavement. When jacking jointed panels of concrete pavement and bridge end panels, the con­
tractor shall pump, and repump if necessary, in a pattern and in the amount required to raise 
the pavement to within plus or minus 0.03 foot of a SO-foot longitudinal string line grade and, 
in addition, individual transverse joints shall have a maximum differential of 0.015 ft, or 
as the engineer may authorize. The string line shall be located and relocated so the specific 
location being jacked is near the middle of the SO-foot guide line. Continuous pressures to 
200 psi will be permitted. 
When necessary to achieve the desired joint match, the contractor will be permitted to resaw 
existing transverse joints, subject to approval of the engineer. 
If the engineer determines that continued grout injection at a specific location is no longer 
feasible due to major voids, he may direct the contractor to cease grout injection at that 
location. 

D. Overjacking. Pavement raised above the tolerances listed above shall be brought within 
tolerance by grinding. Should the overjacking be greater than~lO foot, the engineer, at 
his option, may require removal and replacement of the pavement with portland cement concrete 
in accordance with the provisions of Section 2212 that he deems appropriate, and he will 
designate the area of pavement to be replaced. 

E. Water Displacement. water displaced from the void structure by the grout shall be allowed 
to flow out freely. Excessive loss of the grout through cracks, joints, or in the shoulder 
area will not be tolerated. 

F. Radial Cracks. Cracks emanating radially from the grout injection holes will be pre­
sumed to have been caused by improper injection techniques by the contractor. 

G. Hole Patchin4. Upon completion of the jacking, all drill holes shall be plugged by filling 
with a fast-setting sand-cement mixture subject to approval of the engineer. The plug shall 
be fintsh-e-d- flush with t:he-----p-a-vet!!ent 1mrface. 

379.06 LIMITATIONS OF OPERATIONS. Pavement jacking and pressure grouting shall not be done 
when the daytime temperature is below 35° For when the subgrade or subbase material is frozen. 

The work shall be conducted on only one-half the pavement width at a time. 
Traffic shall be permitted to use the pavement during construction operations, and all opera­

tions shall be so conducted as to provide a minimum of inconvenience to traffic. 
The work schedule shall be adjusted so that all traffic lanes can be opened to public traffic 

at the . end of the workday. No more holes shall be drilled during a day's operation than can be 
grouted during the same day, unless specific approval is given by the engineer. If unforseen 
conditions should result in uncompleted sections being left overnight, a sufficient number of 
flagmen shall be assigned to warn and direct traffic, from the time construction operations have 
stopped until they have resumed again. No extra payment will ~e made for th~ necess~ry flagmen. 

The work schedule shall also be adjusted so that all barricades and equipment will be re­
moved from the roadbed from 30 minutes before sunset to 30 minutes after sunrise . No work will 
be permitted on Sundays or holidays described in 1108.03. 
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The contractor shall furnish, erect, and maintain all signs, barricades, and other traffic- · 
control devices required by the plans and specifications. Article 1107.08 and 1107.09 shall apply. 

Debris from the contractor's operations shall be removed from the traffic lanes and shoulders 
as the work progresses and before the traffic lane is opened to public traffic. 

Shoulder adjustments will be made by the contracting authority, as the engineer deems appro­
priate. The engineer will provide and maintain signing, as he deems appropriate, for vertical 
dropoffs at the pavement edges that remain after the contractor has completed his jacking by 
pressure grouting operation. The contractor will be responsible for signing, barricades, and 
other traffic control required by the plans and specifications for shoulder while his work at 
the specific location remains uncompleted. 

397.07 ACCEPTANCE. Before final acceptance, all waste material shall be cleaned up and 
the surrounding areas shall be left in a neat and orderly condition as provided in 1104.08. 

379.08 METHOD OF MEASUREMENT. The work of pavement jacking by pressure grouting will be 
measured for payment by the engineer as follows: 

A. Holes (for Pressure Grouting) drilled through the pavement at locations designated by 
the enqineer will be counted. Irregular or unsatisfactory holes which can not be satis­
factorily used in pressure grouting will not be included in the count. 

B. Portland Cement (for Pressure Grouting). The weight will be calculated from the bulk 
weight or number of sacks of cement furnished and used in the work. This will include the 
quantity used in pressure grouting and in filling drilled holes. 

When grouting is discontinued at any specific location, as directed by the engineer, the 
holes drilled and the portland cement used will be included in the measured quantities. 

Water and fly ash and sawing of existing transverse joints will not be measured for 
payment. 

Grinding or replacement of pavement sections made necessary by overjacking will not be 
measured for payment; however, the holes and portland cement used in the jacking operation 
will be included in measured quantities. 

379.09 BASIS OF PAYMENT. The work of pavement jacking by pressure grouting, satisfactorily 
completed, will be paid for as follows: 

A. Holes (for Pressure Grouting). For the number of holes drilled, the contractor will 
be paid the contract price. 

B. Portland Cement (for Pressure Grouting). For the number of tons of cement used in 
the work, the contractor will be paid the contract price per ton. 

When the contract includes an item for traffic control, the contractor will be paid the 
lump-sum contract price. . . 

when the jacking operation results in radial cracking, payment to the contra~tor will be 
reduced by fifty cents ($0.50) for each linear foot of crack, measured by the engineer to the 
nearest foot. 

The payment described herein shall be considered full compensa~ion ~o the contractor for . 
furnishing all materials, including fly ash and water ~nd hole-s7al~ng mixture, for proport~oning 
and mixing, for drilling holes, for pumping and repumping, for fi~li~g the hole~, for resawing 
existing transverse joints, for all traffic control, and for furnishing all equipment, ~o~ls, . 
labor, and incidentals necessary to complete the work in accord with the p~ans and ~pacifications. 

The quantities indicated in the contract are based on certain_a~sumptions, as in~icated on 
the plans, and the quantities needed may vary from that. The provisions of 1109.03 will not apply 
to this work. 
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TABULATION OF CONSTRUCTION AND MATERIAL BIDS 
IOWA DEPARTMENT OF TRANSPORTATION 

, LOCATION ON US 151 FROM JCT• SEC• RD ■ V31, IN SEC ■ 15-87-lE, \ .. _J 

/
. L/.J 4' 5-380 MIL ES NORTHEASTERLY APPROX ■ 6 MILES BID ORDER NO. 649 

y , _ _ J / 

I

r~~ .,:, '.-, -'--~D-:-U::-9-:-:U-::Q-::U::-E----------------------.--:H"C:O--:L--=S--:A--=P--=P:-:--L-::E--------,--=-D--=E:-:--L---:-:-V-,-A.,...l-I:-c-:-NC=-.-------,--,-,W-■ -=-G-.-J-:-A.,--Q.,.,U.,.,E~S,-..,C:--::O-.-,-=I.,.,,N-=-c-.-,-

r.,u,r wmlK PAVEMENT REPAIR MUD JACKING CO INC• 
1, 1).1rcir.10 MP-6945--6 ".- 31 TOPEKA, KANSAS TIGARD, OR[i';ON DES MOINES, IOWA 
ri: •r r,r Lrn1 r;r, AUGUST l E , 1981 

'/f' ITEM 

llHOLE, IFOR PRESSURE GROUTING) 
? PO~TLAND CEMENT (FOR PRESSURE 

GR OUTING I 
31 SUBDRAIN, (LONGITU DINAL) 

AS PER - PLAN 
41 TRAFFIC CONTROL 

QUANTITY 

12D□ C 

340 

3151 
LUMP sur 

TOTALJ •• • 4 • 

NO TIES OR REsdvAT IONS I 

UNIT 

ONL V 

TONS 

LIN· FT 

UNIT PRICE AMOUNT 

6□ !: 
60 .. □ 00 00 

207,060 00 

1$0 27,720 DO 
14,649 DO 

$309,429 OD 

UNIT PRICE AMOUNT UNIT PRICE AMOUNT 

6P □ 72,000 00 25 00 300-.000 

879 00 298,860 OD 1192 DD 405,280 

10 PD 31,500 OD 900 28,350 
40, ODO DO 18,000 

$ 442, 360 00 $751...630 

\ 

00 

OD 

DO 
OD 

OD 
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SHOULDER MAINTENANCE 
BITUMINOUS SHOULDERS WITH CONCRETE PAVEMENT AND 

CONCRETE SHOULDERS WITH CONCRETE PAVEMENT 

I'll cover the second half of this topic first: "Concrete Shoulders 
with Concrete Pavement", since Iowa has no appreciable amount of this 
type of construction. One interstate project several years ago was 
constructed with concrete shoulders, but as of this time it has 
required no maintenance. Maybe that's the reason that the latest 
design standard which has just been approved provides for all future 
paved shoulders to be Portland Concrete cement when they are adjacent 
to a Portland Concrete cement pavement. Our design calls for these 
shoulders to be built the same thickness as the pavement, that is, 10 
inches at the edge of the slab and then tapering to an edge thickness 
of about 7 1/2 inches for a 10 foot shoulder. 

Other than this one project all shoulders on our Freeway-Expressway 
System are asphalt. These shoulders have required different kinds of 
maintenance depending upon their design and construction. 

Some earlier paved shoulders were built with about 2 inches of hot 
mix asphalt layed over a rolled stone base. The asphalt surface on 
these shoulders tends to shell off if heavy loads are applied during 
unstable subgrade conditions. 

Later construction consisted of building full depth asphalt treated 
base shoulders with a thin high type asphalt surface. These would 
have been fine had sufficient asphalt been used in the base, but in 
an effort to economize only four or five percent bitumen was used 
with a low grade absortive aggregate. These shoulders require 
continual sealing and surface repairs to maintain a stable shoulder. 

We do have a shoulder maintenance program that is very flexible and 
tends to meet the needs of most of the situations that exist. 

87A For full width surface maintenance we try to detect dry and raveling 
surface problems as soon as they begin to appear so that a fog coat 
can be applied. Fog seals have proven to be quite beneficial under 
the right circumstances. They must, however, be properly applied 
with the proper materials and the proper application rate. With too 
light an application rate or without proper adjusting of the 
equipment, the seal will serve little purpose. 

88A These shoulders were sealed with a 4:1 dilution of water and grade 
89A SS-1 emulsion applied at about 0.2 of a gallon per square yeard. The 

intent was to apply as much material as could be retained on the 
surface without flowing off onto the foreslop. This dilution rate 
provided a material that was fluid enough to flow into the cracks and 
voids and seal the underlying surface. On a 22 1/2 mile interstate 
project this fog seal cost about $2,311 per centerline mile. Since 
this fog seal was placed we have decreased the dilution rate from 
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90A 
91A 
92A . 
93A 
94A 

95A 
96A 
97A 

98A 
99A 
100A 
101A 

4:12 to a 2: 1 with water and are app lying at t he maxi mum appli cat ion 
possible to avoi d excess runoff, about .2 gallons per square yard. 

Sand seals and sealcoats are used on more deteriorated shoulder 
surfaces. The sand seal is used for condit ions somewhat worse than 
can be corrected with a fog coat and where there is not sufficient 
elevation difference between the shoulder and the pavement to allow 
for the seal coat aggregate to be pl aced. Sand sea ls are costing 
about $5,500 per centerline mile using emulsion as the bitumen 
content. 

On paved shoulders that are somewhat structurally weak and show 
extensive map cracking and block cracking, a seal coat is the most 
appropriate maintenance unless there is room for another overlay 
thickness which is seldom the case. Sealcoats are placed using 3/8" 
aggregate and CRS2 emulsion. They cost about 14,000 per centerline 
mile. 

Before any full width shoulder treatment is applied, all of the 
cracks and deteriorated areas are repaired and/or filled. This work 
is generally performed by the local maintenance crew as time permits 
during the fall or early spring prior to the contract surface 
treatment. 

Open transverse cracks in paved shoulders are cleaned with either 
compressed air or high pressure water. The high pressure unit puts 
out 2,000 pounds per square inch pressure and uses about 10 1/2 
gallons of water per minute. Holding the wand on this water is a two 
handed operation, but it does a very effective job of cleaning grass 
and dirt from the shoulder cracks. A crack that has been cleaned by 
this method is ready for almost any kind of joint sealing from a 
straight undiluted emulsion to a higher type sealing compound. 
Generally a straight emulsion is used when sealing transverse 
shoulder cracks. · 

Another problem we experience with asphalt shoulders is that they 
tend to pull away from the concrete pavement. Vegetation grows 
within these cracks at the edge of the pavement and water seeps in to 
make the subgrade unstable and to further accelerate the shoulder 
deterioration. These cracks can likewise be cleaned with the high 
pressure water or with compressed air and filled with liquid 
emulsion. Cracks filled in this manner on a 25 mile stretch of 
interstate in the Ames area have never opened up sufficiently to 
warrant any other type of repair. The crack filling has been 
performed every two years by the local crew. The method developed­
allows four-man crews to seal 100 miles of shoulder cracks in five 
working days. In other areas where the crews have not been so 
diligent more serious deter ioration has occurred requiring more 
extensive and costly repairs. 

An example is a s i tuation where the shoulder has moved away from the 
pavement and secondary cracks are beginning to develop. These 
secondary cracks wil l progress into spalls in the shoulder surface 
that require surface patching or a continuous slurry treatment. The 
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102A slurry operation is a three-man operat i on with a truck driver, 
103A machine operator and squeegee box operator. The cracks are blown or 

flushed free of debris prior to the slurry being placed. The slurry 
quite effectively fills the voids and adjacent cracks along with 
correcting the pavement to shoulder drop off. The result is neat 
looking and very effective. These slurry wedges do tend to become a 
little brittle over a period of 2-3 years and will require a fog seal 
to keep them from deteriorating. 

104A Cracks between the pavement and shoulder have been a problem and are 
105A often 1 inch wide on the mainline. Sometimes we find them as much as 
106A 3 or 4 inches wide on the inside of tight circle ramps. Again, this 
107A type of crack is very effectively taken care of with tre slurry 
108A operation and production has reached as much as 10 miles a day 

sealing cracks such as this. 

109A Another treatment that is used on shoulders prior to any full width 
llOA surface treatment is the edge sealing. This is taken care of with 

about a two foot width of straight CRS2 emulsion, applied as heavily 
as possible without the material flowing off the shoulder. Shoulder 
edge sealing is also performed routinely every two-three years to 
discourage the growth of vegetation in the outer edge of shoulders 
and to reseal the outer edge as it weathers and deteriorates. 

Bituminous shoulders also receive full width sand, chip and slurry 
seals for the same reasons and using the same procedures as for 
asphalt pavement surfaces. The cost of these various seal treatments 
averaged 42t per sq. yd. in 1982 when done with state forces. 
Contract work approximated $1.00/sy for slurry seal, 30f/sy for sand 
seal, 85t/sy for chip seal and 12-15$ per sy for fog seal. 
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Edge of P.C. 
Concrete Pavement 

grove to zero 

No,mol Subj,ode '!/Jdth 

µ::1:~~~~r==.~-~-J_:=.-.ll 60 
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10" 
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TYPICAL SECTION 
P_C_ CONC PAVED SHOULDER 

© Matenal Wll be pk,ced and compacted as d.tected by lhe engineer. 

© 

,a 
6' 

6' .. 

@ 

i Roughness Pattem 

TYPICAL PLAN 
P _c_ CONCRITT PAVED SHOULDER 

@ "C" joint sholl continue the olignment of adjocent pavement 
@ 0.. s~ spocing as adjacent pavement 

© ½ JOtnt Spacing 

DESIGN QUANTITY TABLE (i) 

AGGREGATE FOR 

SUIFACE AREA VOLUME IPAVE0 SHOULDER 

Sq. Yd1 Cu. Yds. FILLETS 
Tons © 

7.S" m.11 27.01 8-99 

8.S" 66.67 17.13 11.53 

7" 66.67 14.3"4 7.81 

7 S" 44.4 ◄ 9-87 8.99 

@ Rotas ind icatad o,e fo, dasign purposa, ond may b. adjudad at time of construdion if 
so dirKtad by th• en91neat" Ouantitin lilted are for on• should•, per station. 

@ Ouantrtiu hoo Men determined on the basis of a design weight of 1351bs / cu. f1 . 

SECTION A-A 
P.C. CONCRETE PAVED SHOULDERS 

lop of Shouldar) 

~-¾:·-½~' -; :~,J-1:----1.·.· >--_ _ ~
2
"::::1.1] 

----
DETAIL D 

COUNTY 

GENERAL NOTES; 
Details Indicated hereon Illustrate the general requirements tor 
construction of a P.C. Concrete shoulder. 

Construction of paved shoulders shall conform to the require­
ments of curTent specifications for the Items involved. 

Slopes, dimensions and quanltltles Indicated hereon are tor a 
normal section as shown and are tor design purposes. Shoulder 
construction details may be modltied through superefewated 
curves or other areas specifically designated by the engineer. 
Reier to Typical Cross Secllons and Standard Road Plans tor 
superelevation. 

Any special shaping of subgrade necessary, prior to construction 
of paved shoulder , shall be accomplished as directed by the 
engineer. Any material removed due to this special shaping shall 
be uniformly tpread on the loreslopes or otherwise disposed of In 
the adjacent area. 

The roughness pattHn shown on this plan Is typfcal and Is 
required on s· and 10' wide shoulders only. Alternate proposals 
wOI be considentd for approval. 

The subgrade beneath Class 1 Paved shoulden shall be con­
structed In conformance with speciticallons for Natural Sub­
gnde. Any material required for earth fill shall be sut,;ect to the 
approval of the engineer and shall be obtained trom adjacent 
areas as directed by the engii~r or provided by the contractor 
from locations approwec:t by the engineer. 

The price bid for ·CLas::s 1 Pned Shoulden (Portland Cement 
Concrete)" in sq. yds . ... be considered full compensation tor 
the construction of litlollNff • detailed hereon. Joint construc­
tion , aggregate tor~ --..ldet'fillet. roughness pattem,earth 
fill and/or speciaf ....,.. shal be considered incidental to the 

price bid lor CIHS 1 Pwed -· 

DETAILS FOR 
P.C CONCRETE PAVED SHOULDERS 
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~Of>M 650027 4-72 H-10279 PROPOSAL FORM 
t>U 8 

Type of Work !j [ T v I~ I ,\J UU .S 
f"'systern ,4 A INT [N AiK E 

Loc11t1on and description 

Proj No. MP-3037--69-43 

SUkF AC ING 
Miles 14. 006 County HARR 1 SuN 

FRC i-1 THE US 30 l NTl:KCHi-\NGE NCRTHERLY Tr.1 Th~ 
MUNJ~ .'-1 I i"i 

uN I-29 
INTERCHANGE 

SHL,UllJh. KEPAIR 

Proposal of _________ _ 
(name ol bidder) 

(Street Address) -· ··--- ----- ·--~----(Town) (State) (Zip) 

TC, THE IUi-.A UEPAR1MENT Of TRMJSt'CRTATIGN HIGHWAY DIVISION 
The bidder hereby certifies that ~~-or th_,ey ar!! t~e only person or persons interested in this proposal as principals; that an examination has been made of the plans. 
specifications. and contract form;·tnejuding the special provisions' contained herein; a·nd of the &ite ofUle wor!ra"fi~the bidder understands that the quantities of 
work shown herein arr _~pproxir)'lat~. only and are subject to (n~reas,e_ or, decrease; and1turther~nderst~n<1 11h,.!'~ ;11 quantities of work, whether increased or 
decreased. are to be perfcrr1'1ed at the unit prices stipulated herein; the bidder proposes to furnlsh all neces1l11"1f, itiachinery, equipment, tools . labor and other 
means of construction, and to furnish all materials specified in the manner and the time prescribed ar,dtd do theWorti at the prices hereinafter set out. and that it ts 
not ,n violation of the provisions of Section 314.2 Code of Iowa. 1971 as amended (Interest in contract prohibited) , and 324.17{8) of the 1971 Code of Iowa u · 
amended {Refund to non licensee-fuel used other than in motor vehicles) 

We further propose: 
To do all " Extra Work " which may be required to complete the work contemplated, at unit prices or lump sums to be agreed upon in writing priortc, 

starting such work . or if such prices or sums cannot be agreed upon to perform such work on a force account basis, as provided in the Specifications. 
To execute formal contract within fifteen days or forfeit the proposal guaranty furnished herewith. 
To begin work by the date specif ied and to complete the same within the contract period, or to pay the liquidated damages stipulated below 

accruing for each calendar or working day elapsing after the expiration of the contract period, before completion of the work . 

Group or 
Division Number 

Amount of 
Proposal Guaranty 

Approx. or Specified Starting Date 
or Number of Working Days 

Specified Completion Date 
or Number of Working Days 

j Liquidated Damages 
, Per Day --r --$140.00 

I 

- --- -- · - --
$12,uOU.OO 45 wORKING DAYS SEPT 30, 1980 

I 
I 

=.- -- - :- :-_:_ __ . ! .• - -- :- - - =- ·.._.J._' . ---- -- .?:I:.._ ·•· _-;._ - --- _1_ -~ --:=.:.:.:-.. :.:.::--===."::'-:-::-::-....=--....::.: · :::==- ·-::-! _. _::.:-::.====-=== 
To furnish a contract bond I~ an amoitni not less Iha~ i'oo percent qt co'ntr,,ct award, as -~utlty '1r ~e construction and completion of the work awarded ,.~e 

~ 

bidder in accordance with til e plans gpecifications ar,d contract . •, I , \. / _ : \ Fl ·~, 
Enclosed herewith find Certified check, cashiers check'. oi bank draft on a solvent bank·; o r a bid bd d In the penal sum as shown in the contrac1 document as a 
proposal guaranty, which it Is undP.rstood will be retain ed ,n the event the formal contract or bond is not executed, if award Is made to the undersigned 

By virtue of statutory authority preference will be given to products and previ sions grown and coal produced within the State of Iowa where applicable. 

Date of Lcltlflg JUNE 
q 'J() 

17, 
AM 

1980 

Signatures are to be by authorized agent; if joint venture. each should sign. 

Signed L~ o.t . _ _To ___ _ f _'] ___ L _ 3.-d'-'.....___ 
51 .. f . 



Form 650028 8-70 H-1378 

608 04 ·,.rr ""i-T 

l__L_ ___ J__J_ _ I ~~~1i~CTOR'S 
6 7 8 9 10 

MP -3037--69- ·d 

HARRISON 
SCHEDULE OF PRICE~lTUM I NGl,S SURF-ACING 

~ ' 

111-~------------------- 115 : -::2.--=5:::;I=========== 
Unit Price Amount Item and Unit on which bid is 1-..-u .. ..., R:rl~ ...... h,..11 -.h,-,u.- 11nlt _'~:~ I A Sp ~~·it ;·:d ~~~,;~~~:~ ~~,,it;~-; -;:;~ft~~;;~o:;:~ AL I Quantity 1-~-x:x-~~a:• ~-~ j _ .c;nt;_ • 

,-- - ··· - -- -~~---

l 30,061 
GALS. 

Dollar& Cent• 

PER GAL. 
AGGREGATE f-OR STlTRRY SEAL 

---1- - ·-1------+---

2 

Bl NDER B lTUMEN--;-FU 
3 IMC-3000 OR CRS-2 

TON 
l 

PER GAL. 
~,AGGREGAT~, COVER, FURNISH & APPL 

4 ll/2 IN. 

634 
TONS 

119,081 
GALS. 

4,157 
----i PER TON I TUNS l------1 -11----_J 

TOTAL 

SPECIAL PROVISIONS AND 

- ··-so1 STANDARD SPECIF I CAT IONS ~OR HIGHfiAY AN[1 BRIDGE lcoNs~---

#85l 
#857 

1#861 

ocrmrE-R 2, l 979 ___ GcNERAlj SUP PLEMEN I A 
NOVEMBER 18, 1979 ADDE~JUM TO GENER 

r-
I CAT IONS 
0 SPECIFICAI 

-~854 OCTOBER 2, 1979 TRAFFIC! CCNTROLS fO,_ r .. ·--· :r- .. -,-- .. ··· I 
CONS TRuCITI ON AND MAI Nlr Li u . , L hi ii .. ll<kit 

(PART 6) 

-->#815 OCTOBER 11, 1977 EQUAL !EMPLOYMENT DPP1"" • ., .... d 
RESPONSIBILITIES UN 

#82 0 NUVEMBER 8, l 9778TTUMIINUU S 
I 

,502 UNIT BIDS MUST BE TYPE{) OR 
1

sHGWN IN lNK 1 THE 81
1

0 wI1l BE _ L 
REJECTED. I --

52 1♦ 

53J 

QUALIFICATIUN 8F BIDDERS THE FULLUW I 
OF ARTICLE 1102.0l. 
BIDDERS SUBMITTING PROP □ S,ALS GN THIS 
CONTRACTORS ACTUALLY ENGAGED IN THE C 
FOR IN THE PLANS AND SPEilf1LATIONS, 
RESOURCES, ANO BEFORE THE CUNTRALT IS 
B~DDER MAY BE REQUIRED T FURNISH tVl 
OF THE COMMISSION OF HIS !ABILITY TU P 
CONTRACT. 

CONTRACTOK SHALL BID ON !ALL ITEMS UFTIR 
BID Will BE REJECTED. 

. ·-·-· - ·--- ==--· 
52 

SHALL IN LIEU I 
GNIZED 
IDED 

h 

I 



Form 650018 8-70 H-137b 

608 
r'i'.3 

6 - j 

L!.!~:tJ_i_ 
- ;;.·m-·1 

No. 

J4 
.. ~f 

b 9 10 

CONTRACTOk S 
NUMBER 

MP- 3037--69-43 

HARRI SON 
SCHEDULE OF PRICES6 lTUM I NOUS SURF At. ING 

- -- -- -· - ·----- -· --·-

518 

115 - 2_5;.=I ==== ==== 
Item and Unit on which bid is based. Bidder shall show unit j J Unit Price ~ Amount 

pri,e ~n;~·~•n~io~;o~~:~·~ ;n_d ~o~,~~~och~r~u;. BE .. t3 ID I ~u~~~M-BHJ ~;:vrJ~.,-;,~. -- OT~;;~- !I' Conti 

PROJECT. NO TIES OK RESE VATIONS WILL ~ PERMI~T~D. . 

---------------------- 1---------- - -- -1- -----+---

----1~J!__AD01TlONAL ATTACHED REC.lUIREM§N.TS 
1 
___ , __ , _ _ _ 

I I I I I I 
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Harrison Cou nty MP-30 37 --69- 43 
(Special Provisions Continued) 

Maint . Bit. Surf acing 

Special provisions for CRS-2 emulsified asphalt 

Delete the second sentence of 2307.02B.l. 

Delete the reference to emulsion grade in the third sentence 
of 2307.02B.l. 

Add the following to AASHTO designation M-208-72. The average 
absolute viscosity at 140°F (6o0 c) of the residue from distillation 
shall exceed 600 Poises~ 

PrOfOSed Work 1980 

Single course, 1 foot wide, wedge shaped, asphaltic slurry mix 
(Type I) fillets will be applied to 36,218 sq. yds. of the shoulders 
at the approximate rate of 35 lbs. (dry aggregate basis) per sq. yd. 
after which a single course bituminous seal coat of 277,152 sq. yds. 
will be applied using 0.38 gal. CRS-2 or MC-3000 per sq. yd. and 
30 lbs. of 1/2" cover aggregate per sq. yd. 

Estimated Quantities 

Slurry Binder (Cationic) - - - - - - - - - - - - 30,061 Gals. 
Aggregate for Slurry (Type I) - - - - - - - .- - 634 Tons 
Binder Bitumen (Seal Coat) - - - - - - - - - - - 119,081 GaJc:: 
1/~" ~v•r Agg,regate - - - - - - - - - - - - - - 4,157 Tons 

MC-3000 shall be used as the Binder Bitumen when using crushed 
limestone for cover aggregate. 

CRS-2 shall be used as the Binder Bitumen when using washed gravel 
for cover aggregate. 

The approximately 1 foot wide asphaltic concrete foreslopes on the 
outside of the shoulders will have binder bitumen applied at the 
same time and at the same rate specified for the bituminous seal 
coat. No cover aggregate will be placed on these foreslopes and 
no rolling will be necessary. 
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.t-ld111l. iJil:. Sur1.c:1cin'-.i 
Harrison County MP-3037--69-43 

(Special Provisions Continued) 

Nature of \\'Ork 

Bituminous Slurry Surface Tr~atment 

Proqress of \vork 

The roads that arc to be surfaced will be repaired and prepared for 
the surfacing by the Department of Tr~nsµortation - Highway Division in 
advance of the contract work. Some ioads in each district will be 
rPaJy by June 15th so that the contractor may start promptly. 
1\dd i L ional roads v.•il l be made ready by the sever.:tl maintenance crews 
ahead of the arrival of the contr.:tctor us the work progresses. The 
contru.ctor shall contact the District Maintenance Engineer for the 
district in which he will do cont r act work und arrunge a st.:1rting 
date and place. Furthermore, the contractor, in cooperation with 
th0 District Maintenance Engineer, shall prepare a work progress 
schcdul c for the entire district, to ,1 s :;u re pro pl; r coordin;:i tion of 
the ~erk by the m~intenance crews with the conlract work. If 
such a schedule is not prepared becHusc of neglect on the pu.rt of 
the contractor, chc Department of Transport;:ition will not assume 
liability for delays that occur for want of such schedule. 

General Information 

No work will be permitted in the business districts of cities and 
towns, or in state pu.rks , on Saturday afternoons, s~~y~s-~a~r~,~------­
legal holidays. 

Notl;_: 'l'hc:i:c cHl' ___ / __ plots uttuchccl showing location of proposed 
wo,l: <ln tl1j :; pre, j e- ,:t· . . 

13 .idd, -1.· s c;ub1n i l. L i.n,J propo:;;1 L; on t hi:,; wod, mus l be rcCO\J ni zed contractors. 
actu,,lly cn<J,l •_Je ;d .i.n the cL1!.;s of wod~ provided for in the plans c1nd 
specificu.tions, must µassess sufficient resources, and before the 
contr~ct is ~warrlecl the ~uccesH(ul bidder may be required to furnish 
evidence Lo the~ s~t.i..sf~1clion of l.lic Commission of his ability to 
perform and complete the contruct. Bidders arc not required to file 
a F .i n;:i,nc ial-Exper icncc-Equ iprncn t Stu terncn t with the Iowa Department 
of 'l'r;\nspo1:t,1t.ion t)l:ior to b.i..cldiny on these projects. 
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Harrison County 
Maint. Bit. Surfacing 

Project No. MP-3037--69-43 

(: (Special Provisions Continued) 

Pt 

Nature of Work 

BITUMINOUS SEAL COAT 

The plats indicate the character of the work at each location and 
an estimate of the bid quantities required, the rates of application, 
the grades of bitumen a nd size of aggregate. The bitumen for seal 
coat work may be MC-3000 or CRS-2 Cationic, unless otherwise noted. 
The cover aggregate for seal coat work will be½'' cover aggregate 
as noted. 

Progress of Work 

The roads that are to be surfaced will be repaired and prepared for 
the surfacing by the Department of Transportation - Highway Division 
in advance of the contract work. Some roads in each district will be 
ready by June 15th so that the contractor may start promptly. 
Additional roads will be made ready by the several maintenance crews 
ahead of the arrival of the contractor as the work progresses. The 
contractor shall contact the District Maintenance Engineer for the 
district in which he will do contract work and arrange a starting 
date and place. Furthermore, the contractor, in cooperation with the 
District Maintenance Engineer, shall prepare a work progress schedule 
for the entire district, to assure proper coordination of the work 
by the maintenance crews with the contract work. If such a schedule 
is not prepared because of neglect on the part of the contractor, 
the Department of Transportation will not assume liability for 
delays that occur for want of such schedule. 

General Information 

No work will be permitted in the business districts of cities and 
towns, or in state parks, on Saturday afternoons, Sundays and 
legal holidays. 

Note: There are ___ J_ plats attached showing location of proposed 
work on this project. 

Section 2307.04 Paragraph C-3 Joints. Add: Building paper to be 
minimum 30#. 
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Harrison County MP-3037--69-43 

(:' (Special Provisions Continued) 

Bituminou s surfilcing 

~ 

Supplemental Specification 820, dated November 8, 1977, shall 
apply to this wor.k except as herein modified. 

Delete all of 82O.O2A and substitute the following in lieu thereof: 

A. Asphalt Emulsion. The emulsified asphalt shall meet the require­
ments of AASHTO M-2O8, Type CSS-1, except the Saybolt Furol Viscosity 
at 77 degrees F shall not be less than 15 seconds or mor~ than 
50 seconds, and the cement mixing test will not be required. The 
emulsified asphalt shall meet the requirements of the stripping 
test in AASHTO T-182. The aggregate to be used for the project 
shall be used as th e standard aggregate. Certified analysis of each 
lot of material shall be furnished at time of delivery. 

Delete all of 82O.O2B and substitute the following in lieu thereof: 

B. Aggregate. The mineral aggregate shall be composed of a combination 
of crushed stone and mineral filler or crushed gravel and mineral 
filler meeting the following requirements: 

Crushed Stone or Gravel shall be produced from sources which normally 
show an abrasio~ loss not greater than 40 (grading A or B) and a 
freezing-and-thawing loss not greater than 10 (Laboratory Test 
Method 211, Method A) when tested using aggregate crushed to 3/4 
inch maximum size. When crushed gravel is used, it shall be produced 
as a separate operation by crushing gravel particles to the extent 
that 90 percent or more will pass the sieve on which 90 percent or 
more was retained before crushing. The screen size used to separate 
material prior to crushing shall be increased as necessary to compensate 
for screening efficiency and material variability. It shall be free 
of vegatative matter and other deleterious materials. 

Mineral Filler is required to obtain the necessary gradation and 
the desired mixture consistency, and the addition rate will be 
established by the engineer, based on laboratory or field trials. 
Mineral filler shall meet the requirements for Type l Portland 
Cement. 

When tested by means of laboratory sieves, the composite aggregate, 
excluding mineral filler, shall meet the following requirements 
for the type specified on the plans: 
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Harrison County MP-3037--69-43 Bituminous Surfacing 

(Special Provisions Continued) 
Type I Type II 

Sieve Percent Passings* Percent Passing* 
Size Min. Max. Min. Max. 

3/8 100 100 

No. 4 90 100 70 90 

No. 8 65 90 45 70 

No. 16 45 70 28 58 

No. 30 30 50 19 34 

No. 50 18 30 12 25 

No. 100 10 21 7 18 

No. 200 5 15 5 15 

* Based on washed gradation 

Delete the first paragraph of 82O.O3A and substitute in lieu thereof 
the following: 

A. Slurry Mixing Equipment. 1~e slurry mixing machine shall be a 
continuous flow mixing unit and be capable of delivering accurately 
a predetermined proportion of aggregate, water and asphalt emulsion 
to the mixing chamber and discharging the thoroughly mixed product 
on a continuous basis. The aggregate shall be prewetted immediately 
prior to mixing with the emulsion. The Pugmill shall be capable 
of thoroughly blending all ingredients together. No violent mixing 
shall be pennitted. 

Delete the fourth sentence of 82O.O3B and substitute the following 
in lieu thereof: 

Delete 3rd sentence of 820.06. 

Delete all of 820.08 and substitute the following in lieu thereof: 

Maintenance of Traffic. Suitable methods, such as signs, barricades, 
flagmen, etc., shall be used to protect the public and the uncured 
slurry surface from all types of traffic. Any damage to the uncured 
slurry will be the responsibility of the contractor. The road will 
not be closed for construction: normal traffic shall be maintained , 
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Harrison County MP-3 0 37--69-43 Bit . Surfacing 

(Special Provisions Continued) 
on the project at ~11 times, and a detour will not be provided. 
Traffic sh~ll not he delayed unn ec essarily. The provisions for 
handling traffic are to be according to 1107.09 and attached 
Special Provisions. 

Flagman's stop and slow signs will be furnished by the contractor. 
Placement of warning signs and flagman procedure shall be in accord 
with Supplemental Specification for Traffic Controls, a separate 
specification and attached Special Provisions for signing. 
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Iowa Department of Transportation 
Highway Division 

Ames, Iowa 

Date of Letting: 
Date of Addendum: 

June 17, 1980 
June 11, 1980 

1t-Ul> J. / L l. 

Harrison county Bituminous surfacing Project MP-3037--69-43 

As shown on Page s 8 and 9 of the Proposal Form, certain signs are to 
be v ehicle or traile r mounted. The v ehicles or trailers are to b e pro­
vid ed by the contractor, and will be cons i d ered incidental to other 
work on the project. 

on Page 9 of the Prop::isal delete the note "All signs to be furnished and 
delive r e d to the job site by the ro~a De partment of Transportation'' and 
add "All signs are to be furnished by the Imva Highway Divisio:1 Mainte nance 
Department except as note d and will be made availab l e at a nearby main­
tenance yard designated by the engineer. The contractor shall return them 
when the work is co:npl e t e d. 11 

.!, 
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OFFICE OF MAINTENANCE 

I- 29 FROM US 30 N. TO THE 
N . EDGE OF MONDAMIN 

( SHOULDERS ONLY) 

E OP 
ST A 1828 + 50 

ST A 174 0 + 34 
OMIT 91.19' 

1980 BITUMINOUS WORK 

HARRISON COUNTY 
P R OJ EC T N O . MP- 3 O 3 7 - - 6 9- 4 3 

DIVISION NO. 
DISTRICT NO. 3 
LENGTH= 73,950 FT. 

14.006 Ml. 

AREA= 277,152 SO. YDS. 
RE TURNS = ____ so. y DS. 

TOTAL= 277,152 SQ. YDS. 

! STA1655+40 
OMIT 116 .17' 

BURCHAM 
CREEK 

N 

~ 

SOLDIER 
CREEK 

STA 1521 +05.61 
OMIT 454 . 75· 

I I .• ' 

ODAL~B F-50 

--~--,- --

DATE STARTF[) 

STt>-. 118 
OMIT 1 __ _ 
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STA 1108+44.G4 
OMIT 141.17' ~-~+-+---- R R 

BOP 
STA 1089 + 00 

DATE FINISHED· 
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LOCATION ON I-2"! FROM THE U S 10 (NTERCHANGl. NORTHERLY TO THE 
14 • 'JO 6 M IL E S MO/\DAMIN If\.TERC 1.ANGE 

COUP\JTY HARRISON 
!"(PE ':: : NOf·. 8 ITU MI \ 0 US '] IJ Rt- ts C ING 
,-· ROJEC. T NO. Mt'-3S37- -- 69- j 

DATE OF LETTING 4~65048cC':i8J 

1 ASPHALT EMULSION FOR SLURRY SEAL 
2 AGGREGATE FOR SLURRY SEAL 
3 BINDER BITUMEN, FURNISH & APPLY 

MC-3CCQ OR CRS-2 
4 AGGREGATE, COVER, FURNIS~ & APPLY 

1/2 IN° 

TOTAL 

300 61 
634 

11908] 

415i 

NO TIES OR RESERVATIONS 

I 
I 

i i ! 

I 
i 
! 

' .... ·- - -
' . 

FORT DODGE ASPHALT 
. CO , ,r' ANY , I i\J C • 

l
f◊RT DODGE, IOwA 

·--·- ·- -------- ···~------- ------,--------
·•JI • ! , .N, T PRi t F .'OIJNT · ,ri . ,:,;1 :c :. 

- -- --- - ··· ---+-------

GALS. 185 55,612 85 
TONS 5:J 00 31,700 DD 

GALS. 92 109,554 52 

TONS 2 00 103,925 DO 

. . . . . . . . $3J0,792 37 



FOAM &500127 4-72 H-10279 fl' t '! 

\ i PROPOSAL FORM 
. '••· . blob 

Typeotwork BITUMIN OUS SURFACING 
System l'IAJNTENANC E Miles 

Location and deacnptlon o N I- 29 f ROM f REMO HT 

fOG SEAL Of SHOULDERS 

Proj. No . 

cc!• 11 ,2 
COUNTY LINE 

PropoNI of (name of bi-r) 

(S- Addr .. ) fTown) 

MP- 4 89'4--b9-D&f 

county DISTRICT If 
NORT H TO 1-&0 

(Stale) 

TO THE IOWA DEPA RTn ENT • Of TRANSPORTATION HIGHWAY'. DIVISION 
(Zip) 

The bidder hereby certifies that he or they are the only person or persons Interested in this proposal as principals: that an examination has been made of the plans, 

specifications,tlil · · I · i-t~--o rk,andthebidderunderslandsthatthequantitiesot 
work shown he t o i e : il:11fTit-,lll that all quantities of work, whether increasecJ or 
decreased, are at h t bi pr s I ry machinery, equipment, tools. labor and othor 
means of cons r 'lllillilllllliill"I r e i n e work atthe prices hereinafter set out, and that itis 
notinvlolationo eprov1s1onso action 4. e wa, a de er in tra ibited),and324.17(8)ofthe1971Codeoflowaas · 
amended (Refund to non ljcensee.'.tuel used other than in motor vehicles). 

We further propose: 
· To do all "Extra Work" which may be required to complete the work contemplated, at unit prices or lump sums to be agreed upon in writing prior to 

starting such work, or it such prices or sums cannot be agreed upon to perform such work on a force account basis, as provided in the Specifications. 
To execute formal contract within fifteen days or forfeit the proposal guaranty furnished herewith. 
To begin work by the date specified and to complete the same within the contract period, or to pay the liquidated damages stipulated below 

accruing for each calendar or working day elapsing after the expiration of the contract period, before completion of the work. 

Group or I Amount of 
Division Number Proposal Guaranty 

$3-.000-00 

Approx. or Specified Starting Date 
. or Number of Working Days 

25 WORKI NG' DAYS 

Specified Completion Date 
or Number of Working Days 

SEPT l, 1982 

Liquidated Damages 
Per Day 

$105-00 

To furnish a contract ~~-~,tt. se~or the construction and completion ol the work awarded the 
bidder in accordance , , a A 
Enclosed herewith ti ~illl\ila r ba · i d in the penal sum as shown in the contract document as a 
proposal guaranty, w ,c it is u r od re in th ent t rm o t is not executed, If award is made to the undersigned. 

By virtue of statutory authority preference wil l be given to products and provisions grown and coal produced within the State of Iowa where applicable. 

Date of Letting JUNE 6-. l, ~82 
~ 00 AM 

67 

Signatures are to be by authorized agent: If joint venture, each should sign. 

Signed Not I o Be Use d 
For Bidding 



Form 150021 &-70 H-1Q271 

bl.b 04 
"'T-M 4-5 

1 I I I I I CONTRACTOR'S 

MP-48Etlf--b9- Dlf 

DISTRICT If 
SCHEDULE OF PAICESBI Tu I'll ~O US SURFACING · 

I 7 I I 10 NUMBER ' 

tt-12-13 

Item 
No. 

l, 

2 

Item and Unit on which bid 11 based. Bidder shall show unit 
price and extenalon for each Item and total for each group. 

ASPHALT EMULSION 

PER £;AL• 
TRAfl~·r 

TOTAL 

SPECIAl PROVlSI 

501 

t,899 
,,02 

ST O.IDARD SP£Cif ICAT 
DEPARTMENT Of 

FEBRUARY lb .. 1982 
JUNE a. 1982 ADDEN 

Quantity 

2a .. 1,149 
GALS• 

LOMP SUM 

fOR CONSTR!tJCTION PRO.J( 

#~Slf OCTOBER 2., 1ct79 TRAffiq! COl4T"ROLS fO 
ON AND nAI 

,a1s OCTOBER 11 .. 1977 

,25 

Unit Price 

0o11ar1 I Cent• 

Amount 

Oollarw I Centa 

502 UNIT BIDS MUST BE TYPED OR ISHOwN IN INK BE 
• 

530 CCNTRACTOR SHALL BI» ON !All ITEMS Of 
• 

Sl,8 OTHER 

SEE ADDITIONAL 

68 
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Bitwninous Surfacing 
MP-4894--69-D4 

. District 4 
SUPPLEMENTAL SPECIFICATIONS FOR FOG SEAL 

(PAVED SHOULDERS} 

1. DESCRIPTION. The work shall consist of applying diluted asphalt 
emulsion to the entire shoulder surface by means of a bituminous 
distributor. 

2. ·MATERIALS. Asphalt emulsion grade CSS-1 · or SS-1 shall be used 
unless directed otherwise by the engineer. 

3. EQUIPMENT. The equipment shall meet the requirements of section 
20~1 and specifically 2001.12 and 2001.14. 

4. DILUTION. The asphalt emulsion is to be mixed with water prior 
to application to the roadway. The mixing rate is one part of 
asphalt emulsion to two parts of water. The engineer will 
require documentation to his satisfaction that the mixing is 
properly done. 

5. APPLICATION. The diluted asphalt emulsion is to be uniformly 
applied at the.rate of 0.20 gallon per square yard of roadway 
surface. 

Safety and convenience to the public without soiling their 
vehicles shall be a controlling factor. 

Application widths shall be such that the entire shoulder surface 
is covered in one application. 

Care shall be taken that no asphalt emulsion is applied to bridge 
decks, P.C. Concrete Gore area or the adjacent paved surface. 

6. LIMITATIONS. No asphalt emulsion shall be placed on a damp or 
wet surface except as approved by the engineer. Work will not 
be allowed on Saturdays, Sundays or holidays unless approved by 
the engineer. 

Asphalt emulsion shall be applied at such air and roadway tem­
peratures that satisfactory application can be obtained. 

7. GENERAL. The asphalt emulsion as applied shall have an appearance 
· satisfactory to the engineer. If such is not obtained, the work 
will be stopped until the appearance is improved to the satisfac­
tion of the engineer. Dilution rate and application rate may 
need to be adjusted to accomplished desired results. 

The contractor shall calibrate bituminous distributor spread 
rate to the 0.20 gallon per square yard target in a nearby 
D.O.T. maintenance yard prior to start of work on the roadway 
surface. 

8. METHOD OF MEASUREME~T. The undiluted asphalt emulsion will be 
measured as provided in 2307.06B. 

69 



Bituminous Surfacing 
MP-4894--69-D4 
District 4 

9. BASIS OF PAYMENT. Payment shall be made for the quantity of 
undiluted asphalt emulsion that is mixed and used on the project. 
Diluted asphalt emulsion that is delivered to the jobsite but 
not applied to the roadway surface will not be considered for 
payment. 

10. TRAFFIC CONTROL. For traffic control, the contractor will be 
paid the lump sum contract price. This payment shall be full 
compensation for furnishing all signs, barricades, flaggers, and 
other traffic-control devices required for this work. 

70 



------------------------------------------.7 
MULTI-LANE ROADWAY 

00 ..... ..., ., 
·F--~-t-+------------
_, _____ t __ _ 

-.- - - - - -.- -

- -. - - - - - -. - -

~-·0· 
- ·• ~ -• .... ...,, 
0, 

i> -·· ..... 
LEGEND 

«ID ......... ,.,. •• (T,.,. "C, 

(2J ....... . 

0 -

LEFT SHOULDER 

a:JlJ , ... ---' ......... - ...... 

RIGHT SHOULDER 

GENERAL NOTH 

, . n.1, ,., ..... 11 lttlfflded '°' ahott•I•"" UH durt"' d,,r .. hl 

'"""'-
a. Affltt•r ,."°'""'' A1ht lo N •• ,u.,. ,. baffle el an IIMeL 

I. II tn enhance ''"" tan. wllhln the worii a,u, a ·,,"h or 
•Ifft shall bt pl.cell on Iha ramp SOO tut Ill ad'\l'a-.. ol the 
,.,. ,, .. and a ·11..- Con1&Nc.Uen Ahur o, ·IIIHd Wo,ti, 

IJ\ur '"" INI M pfKtd.,. •• , .... , 1MO '"' 1111 llh~ 
ot rtw 10t9 artL 

' -------

______ _.....,. 
..,. _ _.__...,. 

DETAIL SHEET D 
leviatetft Oote 

TRAFFIC CONTROL FOR 

FOG SEALING OF SHOULDERS 

.­
r---



IOWA DEPART ME NT O F TRANSPORTATION 
OFFICE OF MAINTENANCE 1982 BITUMINOUS WORK 

.,., C. 

I-29 from Fremont Co. line north to 
the junction with I-80 

COUNTY (Miils-;pottawattamie) 
ROUTE I-29 

(Shoulders Only) 
PROJECT NO.MP-4894--69-D4 
DIVISION NO. -~ 

.. 
z 

< ~ 

: 11-~ 
... t 
z 

... 
z 

0 N .. 
.. , .. 

DISTRICT NO. 4 

LENGTH= 118,755 

22.492 
AREA= 422,240 
RE TURNS= None 

FT. 
Ml. 
SQ. YDS. 
SQ. YDS. 

TOTAL= 422,241 SQ. Y DS. 

Shoulder Widths 
u 

-N 
('") 

>< 
o+oO Pott. -

~ -1944+44.4 Mills~ 
en 

86o+71. 80 = ~,~ 
865+69. 20 ..... ~ 

Q) 
en I-< 
Q) C1I 

::, 
,i:, C" 
OM en 
I-< 
.0 ...... 

-:r-
1-<N 
0 ~ 
~ N 

N 
- -:r­
'N 
('") 

N . 
N 

. ..... 
00 

Mainline -
Outside= 10' 
Inside "" 6' 

Ramps -
Outside =. 6' 
Inside = 4' 

PROPOSED WORK 19_8_1 

Apply diluted Emulsion (1 part emul- · 
sion, 2 parts water) Fog Seal to 
422,241 square yards. 

ESTIMATED QUANTITY 

Asphalt Emulsion for Fog Seal - -
- - - 28,149 ga~. 

~
' ' ... o 312+52. 60 0 

_ ··- , • I N 
~ ··~'-l~+-1 -J. 305+o0.00 ..... 

... •-.w• 
,.. 

' ,.. 
.,. 

. 
;;: . 
► 

--· 

DATE STARTED: DATE FINISHED: 
72 



-..J 
w 

LOCATION 

22• 11"12 MILES 

COUNTY DISTRICT If 
TYPE OF WORK BITUMINOUS SURFACING 
PROJECT NO. MP-lf&"III-- b-,-DII 
OATE OF LETTING JUNE oa .. J.cia2 

NO. ITEM 

] ASPHALT EfllllSION FOR FOG SEAL 
~ TRAFFIC CONTROL 

TOTAL 

NO TIES OR RESE 
I 

, 

I 
I 

, I ! 

.. 
•• ,•:• i 

; 

: I 
I 

I 
/ 

I 

I 

TABULATION OF CONSTRUCTION AND MATERIAL BIDS 
IOWA DEPARTMENT OF TRANSPORTATIO'IJ .-_ 

HIGHWAY DIVISION 

ON l· _ 1 FROM FREMONT (OU NTY LIN£ NORTH TO I-aa 

- -
KlAASMEYER BROS., STA-BILT CONSTR•, 
INC• co. 
OMAHA, NEBRASKA HARLAN, IOilA 

--- -
QUANTITY UNIT UNIT PRICE AMOUNl UNIT ~illCE AMOUNT 

... 

I I ; 

28llf ~ GALS• t7" 48,"17~ 21 lb8 lf7, 2"! 
LUMP suh I 2-.b0 0C 5,00 

I I 

$51.57~ ·1 
! 

I : . . . . . . . . . . . . . . ' i $52,2"1, 
' ' I 

I I 

RVATIONS i I I I I 

I I I 

I I I I I i j 

I i I i I 

I I 
1 I ' . I, . ' \ 

; ' ' 
., 

i' I 
i I I 
; 

I 
' .· 
i 
! 

! 
I 

I 
·- -

'-

b 3c 

b •1 D 3 

I 
I 
I 

I 

(~; 
810 l)RDCR r-; o 

?-It 502 
--

MANATTS INC• & 
SUBSUIARY 
BROOKLYN, IOWA 

- . ·- --
UNIT PR ICE i .. -- . -

i 
,72 ! lf8-.lfll, 

i 7-.cso 

' 
$55-.bbl, 

' 

' ' 

I I 

I 
; 

: 
' 

' : 

I 
I 
I 
I 
I 
! 

-. 

I I 
! 
I 

I 

i 
i 

i 
/ 

2& 
00 

28 



l'ORM 860027 4-72 H-10279 f : e ". 'i 
PROPOSAL FORM 

bOb 
Type of Work 

••• 6 

BITU"IHOUS SURFACING 
Proj. No. r,p -l.ba '9- -b '1- D], 

System MAINTENANCE 
Location and dNcriptlon ON I- !O 

M11es 25 .. a 51. County » 1s TRI c r 1 
(SHOULDERS ONLY) FROM MITCHELLVILLE INTERCHAN6E TO 

KELLOGG INTERCHANGE 

SAND SEAL Of SHOULDERS 

Proposal of (name of bidder) 

(SlrMIAddreu} (Town) (State) (Zip) 

TO THE IOWA DEPARTMENT OF TRANSPORTATION HIGHWAY DIVISION .......... -:Ji''""'"' _ ... _ ... , specifications, a IB; 
work shown here 
decreased, are to t dd r op, 
means of constr · ••J••~ irr 
not In violation of the provisions of Section 314.2 Code of Iowa. ·1 1 a• amended ( 
amended (Refund to non ljcensee-luel uaed other than In motor vehlcl•). 

We further propose: 

Is; that an examination has been made of the plans, 
and the bidder understands that the quantities of 
at all quantities or work, whether lnc:reased or 

machinery, equipment, tools, labor and other 
ork at the prices hereinafter set out, and that It 11 

ted), an.d 324.17(8) of the 1971 Coda of Iowa u 

To do all ""Extra Work" which may be required to complete the work contemplated, at unit prices or lump sums to be agreed upon in writing prior to 
starting such work, or ii such prices or sums cannot be agreed upon to perform such work on a force account basis, as provided in the Specifications. 

To execute formal contract within fifteen days or forfeit the proposal guaranty furnished herewith. 
To begin work by the date specified and to complete the same within the contract period, or to pay the liquidated damages stipulated below 

acaulng for each calendar or working day elapsing alter the expiration of the contract period, before completion of the work. 

Group or I Amount ol 
Division Number Proposal Guaranty 

$7,000-00 · 

Approx. or Specified Starting Date 
or Number of Working Days 

SO WORl'.I NG DAYS 

Specified Completion Date 
or Number of Working Days 

SEPT 15, 1,a2 

Liquidated Damages 
Per Day 

$1110 • 00 

To furnish a contract ~it~ tm~~litheconstructlon and completion of the work-ardedlhe 
bidder m accordance w I , 1 . A 
Enclosed herewith hnd ed ank n the penal sum as shown in the contract document as• 
proposal guaranty, wh1c 1t 1s un erstoo will retain in the event the ormal contrac or n 1s not executed, If award Is made to the undssigned. 
By virtue of statutory authority preference will be given to products and provisions grown and coal produced within the State of Iowa where applicable. 

Date of Letting M AY 1, 1,.. l, 98 2 
9 00 AM 

Signatures are to be by authorized agent; If joint venture, each should sign. 

74 

B Used N t Toe 
• ...,.. 

0 dd" 
For Bi ing 



Form &50028 1-70 H-10279 

MP-1 b89- -69- l>l 
_b,fil, .Jl..9 

1·2·3 4-5 
SCHEDULE OF PRICES I> I ST RI CT l, 

1 I I I I I CONTRACTOR'S 
I 7 e I 10 NUMBER 

BITUMI1'40US SURFACING 

tt-1:1-1, 25 

Unit Price Amount Item 
No. 

Item and Unit on which bid ii based. Bidder shall show unit 
price and extension for each item and total for each group. Quantity 

Ooltara I Canta Oollara I Centa 

RINDER BlTuMENa fURNIS~ & APPLYa 
1 I AS PER PLA~-

PER GALo 
AGGREGATEa COVER - SAND 

2 
PER TOh 

TRAFFIC CONTROL 
3 

TOTAL 

SPECIAL PROVISIONS ANJ) 

92 .. 227 
GALS• 

2,30b 
TONS 

LUMP SUM 

SPECifICA TIONS 

501 STANDARD SPECif-l(A-TlONS ff OR HIGHWAY ANf 8RJoc;r-1coN STRUCTION .. 

M8~9 

#654 

#81,5 

S02 

DEPARTMENT Of TRANSPORTAtION - SERIES . ♦f 1~77 

FT8RUARY 1.6 ... 

OCTOBER l.la 
PROJEC11S 

- ~ ::,. --• -•..._ I ~ - - - -~--:: ·:...-¼t(IIIP 1· 11• -··~ · -, -- - _-_. ■ -~./.:,,:,.,'"'ii~--··;.,;~ 

BITUMINOUS SURFACING WORK WILL ~EED TO BE COO~INATEDjWITHjOTHER 
CONTRACTORS WORKING IN THIS ARE 

75 
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( 

( 

(Special Provisions Continued) 

Nature of Work 

Ma int. Bit. Surfacing 
MP- 168 9--69-Dl 
District 1 

BITUMINOUS SEAL COAT 

The plats indicate the character of the work at each location and 
an estimate of the bid quantities required, the rates of application, 
the grades of bitumen and size of aggre~ate. The bitumen for seal 
coat work shall be CRS-1 Cationic, unless otherwise noted. 
The cover aggregate for seal coat work will be sand. 

Progress of Work 

The roads that are to be surfaced will be repaired and prepared for 
the surfacing by the Department of Transportation - Highway Division 
in advance of the contract work. Some roads in each district will be 
ready by June 15th so that the contractor may start promptly. 
Additional roads will be made ready by the several maintenance crews 
ahead of the arrival of the contractor as the work progresses. The 
contractor shall contact the District Maintenance Engineer for the 
district in which he will do contract work and arrange a starting 
date and place. Furthermore, the contractor, in cooperation with the 
District Maintenance Engineer, shail prepare a work progress schedule 
for the entire district, to assure proper coordination of the work 
by the maintenance crews with the contract work. If such a schedule 
is not prepared because of neglect on the part of the contractor, 
the Department of Transportation will not assume liability for 
delays that occur for want of such schedule. 

General Information 

No work will be permitted in the business districts of cities and 
towns, or in state parks, on Saturday afternoons, Sundays and 
legal holidays. 

Note: There are I plats attached showing location of proposed 
work on this project. 

Section 2307.04 Paragraph C-3 Joints. Add: Bui l ding paper to .be 
minimum 30#. 
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Bi tuminous Sur facing MP- 1689-- 69-Dl Dis t rict l 

YRAt=FtC CONTROL PLAN 

1. Through traffic will be maintained on the project at all times. 

2. Traffic control on this project shall be in accordance with Supplemental 
Specification 854 and Detail Sheets attached hereto. 

3. All traffic control devices shall be furnished, erected, maintained, and 

4. 

I 

r~moved by the contractor. · 

The location for storage of equipment by the contractor during non-working 
hours will be as approved by the engineer in charge of construction. 

5. Proposed sign spacing may be modified, as approved by the engineer, to meet 
existing field restrictions or to prevent obstruction of the motorist's view of 
permanent signing. 

6. Proposed changes in the traffic. control p:an (including layout sheets) shall 
be reviewed with the Office of Con st ruction before changes are made. 
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0 0 

0 

0 0 
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---
SE,:)1.;EIITIAJ. ARROW IOAROS ru1t. . .,.-:o B'I' CONTAACTOR 
Hirl:HUH SUE I I X 4' ro11 TR/IILER MOUNTING 
HIIIIHUH SIZE,, X ]' roR TRUCK HOUIITING 

0 0 0 
0 0 0 0 0 0 0 
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0 0 0 0 0 0 0 

0 0 0 

DUMP TRUCK 
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0 0 0 

0 0 

0 0 0 

0 0 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MAINTENANCE 

1-80 Mitchellville to Kellogg 
(SHOULDERS ONLY) 

Shoulder Widths 

Mainline Ramps 

Outside - 8',10',12' Outside - 6' 
Inside - 6' Inside - 4' 

3056+08 
E.O.P. 

1982 BITUMINOUS WORK 

COUNTY 
ROUTE 
PROJECT 
DIVISION 

Polk-Jasper . 

I-00 
NO. MP-1689--69-Dl 

NO. 
DISTRICT NO. l 
LENGTH= 132,267 FT. 

25. 051 MI. 

AREA= 459,084 SQ. YDS. 
RETURNS= 2,049 SQ.YDS. 

TOTAL= 461,133 SQ. Y DS. 

Omit 

J' ; I/ 

~\-!-/:'_: ~! 
'!-~ • 

• ,,_., •i: 
1669+85 

B----:-0~-P. 

Bridge PROPOSED WORK 1982 

Single course bituminous seal coat 
of 461,133 square yards using 0.20 
gallon CRS-1 emulsion per square 
yard and 1~ pounds of sand cover 
aggregate per square yard. 

ESTIMATED QUANTITIES 

Binder Bitumen - - - - 92,227 gal 

Sand Cover Aggregate - 2,306 ton 

z--========:::;-------

DATE STARTED: DATE FINISHED: 
79 
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co 
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TABULATION OF CONSTRUCTION AND MATERIAL BIDS 
.IOWA DEPARTMENT OF TRANSPORTATION . :7i~;A_/?7~1) LOCATION ON l ' ---' (SHOULDERS ONLVI fROn "ITCHELLVILLE IN·,_,.::HANGE TO 

I~ 

COUNTY DJ;STRICT lo DE~ rn.l~Nt.:li ASPt1AL l J;.LAA~nt. Tt." ti!{ U~• • 

TYPE OF WORK BITUMINOUS SURfAONG & PAVING co •• INC• INC• 
PROJECT NO. M P-lob&"I-- b"I-Dlo tilEST DES MOINES, OMAHA. NEBRASU 
DATE OF LETTING "AV U, 1"182 IOWA : 

NO. ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT 

l BINDER BITUMEN. FURNISH & APPLY, 
AS PER PLAN• "12221 GALS• lOb "J?,.71.0 b2 11l,a l.Ol-.lflf"I 

2 AGGREGATE, COVER - SAND 230b TONS c:oa 20.75'1 00 llf oo 32 ... 2811 

3 TRAFFIC CONTROL LUMP SUM 15,000 OD l,000 

TOTAL . . . . . . ... . . . . . U33,Sllf b2 •:i.311 .. 733 

NO TIES OR RESE VATIONS .. 

I 

I 
I 

I 

I 

I 
' 

-~ t-- ,_ __ 

<9 
~TA-ttU.T CON~ll{•• 

co-
HARLAN. IOWA 

' 
UNIT PRICE AMOUNT 

70 ]02 "llf .. 011. 51f 
DO 1c l"ID 11s,.aa, 110 
00 25,000 00 

·.• .. 
70 $lbll,"lb0 "JII .. 

-

. 



FOFIM 650011 

6-71 H 1S471 

TABULATION OF CONSTRUCTION AND MATERIAL BIDS 
IOWA DEPARTMENT OF TRANSPORTATION ----.. 

y I B 25•0S1. MILES 
LOCATION ON 1~ _ ... (SHOULDERS ON.VI f'ROM ftITCHELLYILLE INL . .:HANGE TO 

KELLO,G INTERCHANGE 

COUNTY l>ISTRICT l. MANA11S IN\.• & lOldA ft~D BUIL»t.l'(S 
TYPE OF WORK BITUMINOUS SURFACING SUBSIDIARY co. & SUBSIDIARY 

MP-l.b8,--b.,-U ~ BROOKL VN .. IOWA DES nojES .. IOldA PROJECT NO. 

DATE OF LETTING MAY U .. l.,82 ' 
NO - · ITEM OUANTITY UNIT UNITPRIO: AMOUNT UNIT PRICE AMOUNT 

l BINDER BITUMEN .. FURNISH & APPLY-. 
AS PER PLAN• c:i2221 GALS• l,~0 ].],.,. 8.,5 l.O l:12, lcl-. 73., 

2 AGGREGATE; COVER - SAN) 230b TONS J.b iS 0 38 .. 0 If., 00 2J. If 8 If-,,. S32 
3 TRAFFIC CONTROL LUMP sur l.S11000 00 ' ' 7-.S00 

TOTAL . • • • . . .... . . . . . $1,72-.c:ilflf J.O tl,78 .. 772 

NO TIES OR RESEI YATIONS 
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FORM 950027 4·72 H-10279 

618 9 l !. 

\ j . . 
'O•A 

PROPOSAL FORM 
Proj. No. MP-1615--69-77 

Type of Work BITUMINOUS 
System MAINTENANCE 

SURFACING 
Miles 18 .. 314 County P OLK 

• .ocation and description O N I-35 & I-8 □ FROM JCT• IOWA 5 TO C & NW R•R• BRIDGE JUST 
EAST Of US 69 

SEAL COAT Of SHOULDERS 

Proposal of (name of bidder) 

(StrMI Addreu) (Town) (State) (Zip) 

TO THE IO~A DEPARTMENT Of TRANSPORTATION HIGHWAY DIVISION 
The bidder hereby certifies that he or they are the o,:ily person or persons interested in this proposal as principals; that an examination has been made of the plans. 
specifications, and · · e RI{ the bidder understands that the quantities of 
work shown herein . t cl t all quantities of work, whether Increased or 
decreased. are to f machinery. equipment, tools, labor and other 
means of constru l{lila!IQl'I o rk at the prices hereinafter set out, and that It Is 
not in violation of the provisions of as am in contract pr 1 ), Md 324.17(8) of the 1971 Code of Iowa as · 
amended (Refund to non licensee-fuel used othe'r than in motor vehicles). 

We further propose: 
To do all "Extra Work" which may be required to complete the work contemplated, at unit prices or lump sums to be agreed upon in writing prior to 

atartlng such work, or if such prices or sums cannot be agreed upon to perform such work on a force account basis, as provided in the Specifications. 
To execute formal contract within fifteen days or forfeit the proposal guaranty furnished herewith. 
To begin work by the date specified and to complete the same within the contract period, or to pay the liquidated damages stipulated below 

accruing for e■ch calendar or working day elapsing after the expiration of the contract period, before completion of the work. 

Group or I Amount of 
Division Number Proposal Guaranty 

$11, □□□~□o 

Approx. or Specified Starting Date 
or Number of Working Days 

30 IIIORKING DAYS 

Specified Completion Date 
or Number of Working Days 

SEPT 15, 1981 

Liquidated Damages 
Per Day 

$].40 ■ 00 

To furnish a contract bon-• fi;~~~ll~•i riltheconstruction and completion of the work awarded the 
bidder in accordance wit t n • , n A 
Enclosed herewith find c · c · ' r nk d the penal sum as shown in the contract document as a 
proposal guaranty, which und ill ain thew e f c ot executed, if award is made to the undersigned. 
By virtue of statutory authority preference will be given to products and provisions grown and coal produced within the State of Iowa where applicable. 

Date of Letting JUNE 23. 1981 
9 OD AM 

Signatures are to be by authorized agent; If joint venture, each should sign. 

Signed 
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Fonn l5002I •10 K-102711 

. ;, MP-1615--69-77 
~ ~ 

1·2-3 4.5 

1 I I I I I CONTRACTOR'S 
I 7 I I 10 NUMBER 

POLK 
SCHEDULE OF PRICES BITUMINOUS SURFACING 

111-12-131 w -
Item Item and Unit on which bid la baaed. Bidder shall show unit Unit Price Amount 
No. price and extension for each Item and total for each group. Quantity 

Dollan Canta Dolle,. Cents 

BINDER BITUMIN, fuRNISH & APPLY ll ll Jl Jl ll ll Jl A Jl Jl ll . 
1 CRS-2 CATIONIC ONLY 130,988 

PER G.lll• GALS. 
AG6REGATE-. COVER, FURNISH & APPL' . 

2 1/2 IN. 4,912 
PER TON TONS 

TOTAL 

SPECIAL PROVISIONS AND SUPPLEMEr IT AL SPECIF I CA IONS 

501 ST AND AR I> SPECIF ICATIC NS I OR HIGHWAY AN t BRIDGE CONS RUCTION-. 
DEPARTMENT Of TRANSPORTA ION - SERIES l ~f 1977 

#874 DECEMBER 16, 1980 GENEf AL SUPPLEMENT1 ,l SPECII !CAT ON 

#-854 OCTOBER 2, 1979 TRAFF I~ CONTROLS FOR STREET i ~ND H. t;HIIJAY 
CONSTRU◄ TION AND MAIN [NANCE >PERA IONS 
( PART b 

fl 876 DECEMBER 16-. 1980 ADDEI DUM TO TRAFFii CONTRO S _FO • STREET 
AND • IGHWAY CONSTRI JCTION A ~J) MA NTENANC£ 
OPER, ~TIONS (PART b 

#815 OCTOBER 11 .. 1977 E"UAL EMPLOYMENT OP iJORTUNIT" 
RESP ON~ "IBILITIES ON ~ON-FEDE ~AL A D PROJEC' s 

502 UNIT BID~ MUST BE TYPED OR SHOWN IN INK >R THE B D bill L BE 
REJECTED• 

530 CONTRALlOR SHALL !HD ON ALL ITEMS Of .1 S 1-'KO JQSAL OR HIS 
BID WILL BE REJECTED• 

• ? 

111.f - LOnt:H~AliQN l:IJ.V! lH~r VI LOlllJ.NC. 1-'rnrut.l ~ Al'C-t T ED• N~OTHtK 
TIES OR RESERVATIONS ~Ill BE PERMITTED 

-
1-'0U-. <..our-n Y l::H tUiUNQU~ ~I 1-:f"Al.lNb t"l'(OJt. I nl-'- Jib. ~!>--b· - II AN.II . 
DISTRICT 1 BITUMINOUS SUI ~f ACING PROJEC . MP-l.b1l i,--69 Dli 

~t.t. Al>IJlliUNAL Al IALHt.ll i'(t.iilUl.lH.nl NI~ 
-

-
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IOWA DE?ARTtvlENT OF TRANSPORTATION 
MAINTENANCE DEPT . 

1-35 1-30 FROM JCT IA . 5 
TO BR ID GE OV E R R. R . E . 
OF US. 69 

(SHOULDERS ONLY) 

E O P 
STA 1049 + 00 

i9a1 · BITUMINOUS WORK 

POLK COUNTY 
PROJECT NO. M P-1t>1:)--69-77 

DIVISION NO. 

DISTRICT NO. 1 
LENGTH= 9G, 700 FT. 

18,314 Ml. 

AREA= 327,469. SO. YDS. 

RETURNS = ___ so. YDS . 

.--------i35 i§TOTAL= 327,469 SO. YDS. 

NOTE: 

(WIDTHS) 
OUTSIDE 10· 
INSIDE 6. 
TOTAL 32· 

BOP 
STA 82 + 00 

Omit 10 ft. shoulders.-

PrO£OSed Work 1981 

Single course bituminous seal coat 
of 327,469 sq. yds. using 0.40 
gallons CRS-2 (Cationic) per sq. 
yd. and 30 lbs. of½" cover 
aggregate per sq. yd. 

Estimated Quantities 

Binder Bitumen - - 130,988 gals. 
½" Cover Aggregate - 4,912 tons 

East Bound Sta. 831+65 to 852+65 
West Bound Sta. 831+35 to 852+35 

Omit 10 ft. and 6 ft. shoulders -

East Bound and West Bound from Sta. 922+13 to 955+00 

(1 of 4 ) 

DATE STARTED: 
84 

DATE FINISHED: 
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Polk county MP-1615--69-77 

SPECIAL LIMITATIONS 
for 

Polk County Interstate Shoulder Work 
Bituminous Surfacing and Fog Seal 

I-35 and I-35/I-·ao from Iowa 5 to Iowa 401 
eastbound lane may be closed before 8:30 a.m. 
or westbound .lanes shall be open by 3:30 p.m. 

Bitum . surfacing 

No northbound or 
All southbound 

I-35/I-80 from Iowa 401 to E. Jct. I-235 All lanes shall be 
open by 2:00 p.m. 

I-80 from E. Jct. I-235/*35 to Jasper County Line - Only one 
lane in each direction may be closed at any one time. 

I-35 from E. Jct. I-235/I-80 to Story County Line - No south­
bound lane may be closed before 8:30 a.m. and .all northbound 
lanes must be open by 3:30 p.m. 

All lane closures must be made in coordination with other 
contractors in the area. 

The lane closure restrictions may be altered upon approval by 
the engineer. 
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Polk co. MP-1615--69-77 Maintenance Bituminous Surfacing 

(Special Provisions Continued) 

Add the following sentence to 2307.028.1 

The absolute viscosity@ 140° F. (6o0 c.) of the residue from distillation shall 
be a minimum of 600 poises for CRS-2 used between June 15 and August 15 and a 
minimum of 400 poises for CRS-2 used prior to June 15 and after August 15. 

__ Delete the fourth paragraph of 23O7.04C2 and the following in lieu thereof: 
( ..... ' 

· The length of any spread shall. not be more than can be covered with aggregate 
-- ··· --~ithin 5 minutes after the bitumen spre-ad··has been completed and more than can 

be completely rolled within 30 minutes after the bitumen spread has been 
completed. 

\ 

Add the following sentence to the 4th paragraph of 2307.04C2. 

In addition, the direction of progress shall be the direction from which 
aggregate is to be hauled to the spreader, and not more than one normal day's 
run shall be made on one side before the surface is completed to the full width. 

Steel-tired rollers will not be required or permitted. Imbedment will be secured 
·by eight coverages made with pneumatic-tired rollers. 

To remove loose particles from the newly treated surface and the adjacent traffic 
lane: 

The surface 3hall be GENTLY swept with a rotary broom early the next morning while 
the bituminous binder is hard and the stuck particles will not be disturbed. Other 
means of removing the loose particles, such as vacuum machines or air blast, may 
be used with the approval of the engineer. 

_.., 
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SEQt,;£NTIAl, ARROW BOARDS FURNISHED BY CONTRACTOR 
M::1:1-:UH SIZE 8 1 X 4' FOR TRAILER MOUNTING 
MI!lIMUM SIZE 6' X 3' FOR TRUCK MOUNTING 

0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

0 0 0 0 

DUMP TRUCK 
STORAGE 

TARTS 

l A?PROX. Y4 Ml.f- 500·----t~-APPROX 
I, ! 

1000· i· 
.. 

I 
I 
I 

0 0 

0 0 0 

0 0 

0 0 0 

0 0 

1000· ----·r· 750· MIN. , 750· MIN 
1500' MAX. I ·. 1500" MAX.7 

-- -I 
All signs except the Sequential Arrows are to be furnished-----------------------­
by the Iowa Department of Transportation and made avail~ 
able at a nearby Maintenance Garage. 
~~• 1i;r.1 are to be place~, cleaned and kept in their proper po1ition 
~1th~ Con~ractor. The Contractor i1 held respon1ible for any damage 
to t..>ie sigr., due to negligence on the part of hil employee■, Sign, 
•~l'l.lck &r.d dL~•~~~ by other■ excluding the Contractor and his employee, 
w~ll be replaced by the Iova Departr.lent of Transportation, 

~~en r.o lor.~er needed, or at the completion of the project, the contrac­
t~r •~•11 return the 1i9r.1 t o the Iova Department of Tran1portation 
~Air.ter.ance garage. 

':be ve~icle IIO\lnt.ed arrow■ to be placed at a height with 7' clearance 
betwe en the bottom of the urov and the pavement. 

' 

SIGNING FOR 
SHOULDER SEAL COATING 

ON 4 LANE DIVIDED HIGHWAY 

• 

-· ·* '" ■IWN.PCiP:ICU:f':1!f5tl.!f!F. .. ( :uW@IEOhDidii_'S&4JWG.0.\LWOLJ.lb!WCSL Ci<lllf!"ln.""fP~.a'VA..JIS.:-W.."!'T':"''~-:c' • -, ,.. ► < 1 

~ 
I ... 

0 ... 
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co 

FOAMl50011 

1,-71 H 15411 

TABULATION OF CONSTRUCTION AND MATERIAL BIDS 
IOWA DEPARTMENT OF TRANSPORTATION 

LOCATION ON I·3S & I-8O FROM JCT• IOIIIA S TO C & NW R.R. BRI'DGE JUST 

,,. --, .I 

COUNTY POLK IOIIIA ROAD BUILDERS MANATTS, INC• 
TYPE OF WORK BITUMINOUS SURFACING co. 
PROJECT NO. MP· lob15· ·b9·77 DES MOINES, IO\dA. BROOKLYN, JOIIIA 
DATE OF LETTING JUNE 23, l.981, 

NO ITEM QUANTITY UNIT UNIT PRICE AMOUNT UNIT PRICE AMOUNT 

l, BINDER BITUMIN, FURNISH & APPLY 
CRS-2 CATIONIC ONLY 13O98~ GALS• 132 172,904 16 149 19S,172 

2 AGGREGATE, COVER, FURNISH & APPLY 
1/2 IN• 491i: TONS 1°95 97,994 40 22 SD 110. 520 

I TOTAL . . . . . . . . . . . . . $270,898 Sb $3OS,692 

POLK COUNTY ITUMINOL s s URFACING PROJE( T MP- 615--69-7 1, Al D 
DISTRICT 1 B TUMINOUS SUI bf ACING 0ROJEC1 MP-1 1116··69-Dl. 

r 

.. 
t·•,·:-

I 
I 

12 

DD 

12 

-~, ... :\. ia,~ : .• , 
DES MOINES ASPHALT 
& PAVING co •• INC. 
WEST DES MOINES. 
IOIIIA 

UNIT PRICE AMOUNT 

1,37 179,4S3 

2c t?O 145-.886 

$32S,339 

Sb 

40 

96 



" 



Slide No. 

REPAIR OF CONCR ETE JOINTS AND SPALL AREAS 
IOWA PRESENTATION 

In early years of gett i ng ou t of t he mud Iowa was bl essed wi th 
abundant supplies of concrete aggr egate and a strong concrete pav i ng 
industry. We built many miles of concrete pavement util i zing loca l 
aggregates. It wasn't unt i l after a major part of the highway system 
was paved that it was fully rea l i zed there were problems that were 
inherent in some of these aggregates. As a result we are maintain i ng 
many miles of highway with severe 11 011 cracking aggregates in the 
concrete. 

Our first line of attack in repairing these highways is with asphalt 
surface patches. 

1B This first slide shows how 11 011 cracking begins at the joints where 
water can enter the pavement. 

2B The next slide shows the 11 011 cracking progressing along the joints 
both longitudinally and transversely and out into the slab until, i n 
the later stages of deterioration, the ent i re slab is cracked. 11 011 

cracking not only attacks the top of the pavement but it also attacks 
the bottom with deterioration working both directions towards the 
center of the slab. 

38 Another minor problem that seems to be prevalent over a great part of 
our interstate system where have dowel basket assemblies is joint 
deterioration at the dowel baskets. This slide shows this type of 
deterioration where possibley the dowels failed to function as 
designed and the pavement fractures beyond the end of the assembly. 
For both the 11 011 cracking and early states of dowel joint failures, 
surface patching is our first maintenance operation. 

4B In making repairs with either our local maintenance forces or by 
contract, we endeavor to square up the spall or deteriorated area 
with a jackharrmer to remove all of the deteriorated concrete back to 
sound concrete. 

5B This slide shows where the deterioration has been removed and the 
holes tacked ready to receive an asphalt surface patch. 

6B The asphalt material used is a high quality hot mix either purchased 
7B from a local plant or manufactured on the job with a small portable 

plant. The material is placed in lifts not to exceed three inches i n 
depth with the last lift being placed slightly higher than the 
pavement surface. 

8B The last li f t i s rol l ed wi th a vibrat i ng steel ro ll er l eavi ng a 
9B smooth patch that if properly prepared, cannot be felt by the 

motorist. We have patches such as this that were placed five years 
ago that are still serving without adidtional maintenance. 

89 



Slide No. 

10B When surface and joint problems get this bad, they are beyond the 
contract surface patching concept and the local crew merely plugs the 
holes until full depth repair or resurfacing can be accomplished. 

11B Blank. 

Full depth concrete pavement repair in Iowa has been going through an 
evolution of changes over the past few years and I'm not sure that we 
have the proper answer to all of the problems yet. We do, however, 
have another new specification this year which is totally different 
from previous years and we are hopeful that at least many of the 
problems that we have experienced in the past will be overcome by 
this specification. 

The biggest problem that we have had the last few years has been the 
premature breaking up of concrete pavement patches. The patches 
would either fracture, crumble or settle to the point where they have 
to be replaced. This was probably caused by a combination of 
circumstances. 

First, we are experiencing heavier and more frequent truck loading on 
all of our highways. 

Secondly, we have gone to specifications which allow for same day 
opening of patched areas by the use of concrete mixes that will set 
and supposedly carry loads within four hours. 

Thirdly, we have been cutting many pressure relief joints in our 
highways to eliminate blow-ups and possibly this has caused our 
pavements to relax to the point where patches are no longer held in 
place by aggregate interlock. Since we do not replace load transfer 
devices, we do rely on aggregate interlock. 

We have some slides that will show the type of pavement repair that 
we are now making. 

128 Full depth patches are made with either full depth PC concrete, full 
13B depth asphalt or with Portland Cement concrete capped with about 211 

of asphalt, depending upon the type of highway being repaired and the 
intended purpose of the patch. 

148 The full depth Portland Cement concrete patches are placed in 
relative new concrete ITighwaynhat~we intend to retain as a concrete 
driving surface. These patches are placed no less than 9 nor more 
than 12 inches in depth and the surface of the patch is edged and 
sealed. We normally specify a minimum 4 foot width to the patch and 
it is normally full lane width. 

158 The deteriorated concrete limits are located and sounded to identify 
the limits of the deterioration. The limits are marked. 

16B The contractor is then allowed to saw for patch removal. 
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Slide No. 

178 Two saw cuts can be made. The first saw cut at the outer limit of 
the patch is to be made a nominal 1 1/2" deep, the second saw cut is 
to be made at least 1 inch inside of the first saw cut and it can be 
full depth. The reason for this is that we want the broken or 
deteriorated area removed without disturbing the existing pavement. 
Since load transfer devices are not replaced, we must rely on 
aggregate interlock and this necessitates hand removal by small jack 
hanmers of the l II of material between the fu 11 depth saw cut and the 
1 1/2" saw cut. 

188 The contractor may elect to make the second full depth saw cut with a 
wheel saw as is shown in this picture to facilitate removal. 

198 This shows a patch with the full depth wheel saw cuts having been 
made on each side of the patch. The 1 1/2" deep diamond saw cut has 
been made approximately 111 each side of the full depth cuts. 

208 The concrete in between the full depth saw cuts can be removed by 
whatever means the contractor chooses. In Iowa, they generally 
choose to break it up with large hydraulically operated backhoe 
mounted jack hanmers. 

218 This shows an area where the center portion has been removed. 

22B Then lightweight jack hanmers are used to remove the 111 minimum of 
238 material that remains to provide for the aggregate interlock that is 

desired. This small hanmper can be no heavier than a 15 pound air 
chisel unless the contractor can show that a 30 pound air chisel will 
not produce significant underbreakage. 

248 The concrete has been removed in this picture. 

258 We then require that the edge be formed and the subgrade compacted 
with a vibrating tamper. 

268 At this point, if it is determined that the location is where there 
278 is unstable subgrade, a filter blanket is installed under the patched 

area to drain the excess moisture from the subgrade and provide a 
stable patch. Filter blanket is used to prevent pumping of the 
subgrade soil into the granular backfill and a 311 pipe is used to 
outlet the water. Granular material is carried to the foreslop to 
facilitate drainage. 

The four foot minimum patch is often exceeded where longer sections 
of pavement have been broken up adn substantially longer patches are 
a 11 owed. 

28B The concrete is poured and well vibrated into the area being 
repaired. The concrete is brought to the site or mixed on the site 
where 2.5 gallongs of 38 percent solution calcium chloride liquor is 
added just before the pour is made. The surface is textured and the 
top of the patch is edged for subsequent sealing with a high quality 
hot pour sealant. Patches are inmediately covered with plastic film 
and the plastic film covered with insulation board. After curing, 
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298 

308 

318 

328 
338 

348 

358 

368 

378 

388 

398 

408~--~ 

the edges are sealed, the shoulder is repaired and the patches are 
opened to traffic after a minimum of five hour cure time. 

There is also a long patch section where patches are being placed in 
a four-lane divided facility where one lane can handle the traffic 
and the lane being patched can be closed temporarily. The contractor 
need not use calcium chloride additive when a longer cure period is 
available. These patches are cured a minimum of 30 hours. 

Another type of full depth pavement repair is where there is an 
asphalt overlay of an existing concrete pavement. In such cases, the 
repair is made in the same manner as just discussed, but do requre 
the top two inches to be of asphalt concrete to provide the same type 
driving surface. 

A third method is the full depth asphalt patch. These are placed in 
Portland Cement concrete pavements where the pavement is going to be 
resurfaced and/or has already been resurfaced. These patches are 
desirable where there is a need for pressure relief. This type patch 
itself provides this relief and can be planed off with a motor grader 
if it humps up due to pavement pressure. 

These full depth asphalt patches are located and marked by the 
inspector and the area removed after the pavement has been sawed full 
depth with either a concrete cutter or a diamond saw. Again the full 
depth sawing is done to prevent underbreaking of the concrete that is 
to remain. The bottom of the trench is compacted and drainable 
material installed if necessary. The edge of the remaining concrete 
is tacked. 

As is the subgrade. 

The asphalt is placed in lifts. 

And compacted with a vibrating compactor. 

The last lift placed with the vibrating compactor should be left 
somewhat low. 

The final lift is placed. 

And rolled with a steel roller. 

The riding surface that resuJts is to ~e le~eled to not more- than 
1/4 11 above the adjacent pavement. 

Spall patching by state personnel with asphalt mixes cost about 
$196/ton and full depth patching about $57/sy in 1982. 

Contract full depth patching cost from $65-$100/sy and partial depth 
about $8.25/S.F. Comparison of spall or partial depth patching costs 
is difficult because of the differences in units of measurements. 
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r O RM 650027 • 12 H- 10279 }' .. PROPOSAL FORM 

616 Proj. No. MP-4 877- -69- D4 
Type ..: IWork (Of'.CRET[ PAVEMENT REPAIR 

C Svstem MA I NTE t-4A NC E Miles 

Location and description ON IO WA 9 2 FROM J ( T • 
FONTANELLE ( ADAIR COUNTY) 

county DISTRICT 4 
IOWA 148 (CASS COUNTY) EAST TO 

• 

r 

FULL DEPTH PATCHES, SURFACE PATCHES & ROUTING & CRACK SEALING 

Proposal of (name of bidder) 

(51,eet Add,ess) (Town) (State) (Zi;,) 

TO THE IOWA DEPARTMENT Of TRANSPORTATION HIGHWAY DIVISION 
The bidder hereby cenif1es that heor they ere the only person or persons interested in this proposal es principals; that an examination has been made of the plans, 
specifications. and contract form, Including the special pr011i11ions contained herein, and of the sileof lhdworl(, and the bidder understands that the quantities of 
work shown herein are approximate only and are s\Jbiect to increase or decrease; ' arld further understand that all quantities of work. whether increased or 
decreased . are to be perlormed.at the unit p~ices stipulated herein; the bidder proposes to furnish all necessary machinery, equipment. tools, labor and other 
means of construction, and to furnish all materials specified in the manner and the time prescribed and to do the work at the prices hereinafter set out, and that it is 
not in violation of the provisions of Section 314.2 Code of Iowa, 1971 as amended (Interest in contract prohibited). and 324.17(8) of the 1971 Code of lc,wa es · 
amended /Refund to non l\censee-fuel used other than in motor vehicles) . 

We further proposP.' 
To do all " Extra Work " which may be required to completE' the work contemplated, at unit prices or lump sums 10 be agreed upon In writing prior to 

starting such work . or 11 such prices or sums cannot be agreed upon to perform such work on a force account basis, as provided in ttie Specifications 
To exr.r.11te formal contract within fifteen days or forfeit tt1e proposal guaranty furnished herewith. 
To beg.n work by the date specified and to complete the same within the contract period. or to pay the liQu1dnted damages stipulat•.,<l Jelow 

accruing for each calendar or working day elapsing after the expiration of the contract period, before completion of the work . 

Group or 
Division Number 

AmoC~t ; , --··1 -- ~pro-~ ~-;~~~-ifi~~-=St~~,n~-Date I Specified Completi~~-o~t; j Liquidated -Damag;s= 
Proposal Guaranty or Number of Working Days __ __, or Number of Working Days , Pe:· Day - --------- ----- .. - -- ---- -------. - ---- -- -r-- --
$ 6, □□□- □□ 85 WORKit>.G DAYS I OCT ■ 15 .. 1982 ' $140 ■ 00 

I 
I 

C ~ ~;,,; ; a , ;;;,~~' ,;;,~, .;; •i:.~dt. t;',;;;;\ ;:·;::,J,~,,i,,;oc~!.,J,ewf ;:;;; ;;: ,:;,;_,,.,,,""co;,,.,.,~ o< ;,,~ .,.,--;~: ::~;;;,,~-
b1doer In accordance with the plans, spec1f1ca11ons and contract ' t ·, • · ,' , "'\ 

Enclosed herewith lino c,,rt1lied check . cashier"s check . or bank drnn on a solvent ~ank , or a b id bond in the penal sum as shown in the cont ract document as a 
proposal g1Jaranty, wh,ch It Is understood will be reta ined in the event the formal contract or bond is not executed, if award Is made to the unders,gned 

Ely virtue of statutory authority preference will be given to products and provisions grown and coal produced within the State of Iowa where applicable. 

0 

()nte ot 1 ,.ttmg MAY 11, 19A2 
•: 'l!l AM 93 

Signatures are to be by authorized agent: 11 joint venture, each should si;in . 

Signed 
t ~ (·.1 t T ~-:, n --- , 1 -•. rJ 



Form 65002811-70 H-10279 ·-

MP-48?7--69- D4 

·-ht' -\U 
◄-5 

j I I I I I CONTRACTOR'S 
6 7 8 9 10 NUMBER 

SCHEDULE OF PRICES DISTRICT 4 
CONCRETE PAVEMENT REPAIR Q 

, ,,.,, . ., l 11 ,,?SJ 

Unit Price Amount Item 
No. 

Item and Unit on which bid is based. Bidder shall show unit 
price and extension for each item and total for each group. Quantity 

Dollars I Cents Dollars I Cenlll 

PATCHES~ FlLL DEPTH,. BY COUNT 
x X X , x X X I X X X L~ 

1 

PA TC HES, FLLL DEPTH, P .( .( • . A H I ON~~ I I I I 
2 I TY PE 1 6 0 l, -3 0 ::J 

P E R S Q • YD • SQ • YD S • 
PATCHES, ASPHALT CEMENT CONCRETE 

3 I '\URF ACE 7,.00 □ 
SQ• FT• ___ P £ R S Q • _ f T • 

CLASS 1 CRACKS .. ROUTING & SEALIN( 
4 16 ,.so □ 

--1----------PER LIN. EI· I LIN• EI• I I I I 
CLASS 2 CRACKS, CLEANING & 

S I ,EALING 34,440 
LIN• fT. 

h 

:::==::.· 

PER LIN. FT. 
T~ AF FIC CONTROL 

LUMP SUM 

TOTAL 

SPECIAL PROVISIONS AND SUPPl£MEfllTAL SPECIFICATIONS 

5J1 STANDARD SPECIFICATIONS 10R HIGHWAY AN BRIDGE I CONSTRUCTION, 
DEPARTMENT Of TR~~SPORTAT10N - SERIES f 1977 

1rn99 FEBRliARY 16, 1982 GENE AL SUPPLEMENT L SPECI !CATION 

tt854 OCT.CHER 2, 1979 TRAffI CONTROLS FOR STREET ~D t' GHll·A'r' 

#815 

#Alb 

s P -3 •is 

sn2 
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CONSTRU TION AND MAIN £NANCE PERA IONS 
( PART b 

OCTOBER 11, 1977 £QUAll[MPLOYMENT OP -J~ 
RESP0N$I1:HLITIEs oN A o PROJEC ls~ 

FEBRUARY 16,. 19A2 PAVEl!fENT REPAIR CHES> 

APRIL 13 .. 1982 L PROVISICNS OR CRAC~ AND~JOINT I 
NG AND S A N O Tl ND C ME NT --
T PAVEMENT> 

UNIT BIDS MUST 8£ TYPED ORI SHOWN IN INK 9R THE H~D Wl~l BE 
REJECTED• 

1
'RIS PROfOSALIOR HIS CONTRACTOR SHALL BID ◊NIALL ITEMS Of 

81D ~ILL BE REJECTED ■ ~ 
I I 

51A . THIS Pf< CJEl T SHALL NOT B!trvrrr--con1ITN-~-r~1o~N~w~1~ti....H~A~N,..;_,~O~T'~A~E-R-+-I --
PROJECT• NO TIES OR RESE VATIONS WILL fE PERMitTED -1 

'J.'F.AF~'IC CON_TRQ1_ B~D r:p::!1_~E_!'LI_!? __1_0 __ r~: _l-S_L_ ___ ----'------ -'- _. - ---· ... __ 
SEF. ADDTTT i'fNAT,- l\'f...,:rACHF'.t'5 - w.QUTRJ-;fl~ENTS-- g4 - - - --- - · -· -------·- - - . .. ---
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!)istrict 4 
Cone. Pavt. Repair 
MP-4877--69-D4 

SPECIAL PROVISlONS CONTINUED 

1. ~spha)_~ Concrete Surfa~~£9_!__ches. In areas where spalled concrete 
or old patching material is removed for a depth greater than one 
inch but less than the total thickness of the old pavement, the 

-depressions shall be given a tack coat and filled with hot asphalt 
concrete. This mixture shall be deposited in layers which, after 
compaction, will not exceed 3 inches in thickness. Each layer shall 
be thoroughly compacted, while hot, by tamping with a mechanical 
tamper, until it has attained a density satisfactory to the engineer. 
Succeeding layers may be placed as soon as the preceding layer has 
been properly compacted. The final surface shall be rolled with a 
self-propelled, smooth, steel-tired roller or a self-propelled vib­
ratory roller. The final compacted surface shall be level with, or 
not in excess of approximately¼ inch above, the surrounding surface. 
The patch shall not be opened to traffic until the mixture has cooled 
sufficiently to provide stability. If an asphalt concrete patch 
becomes seriously distorted because it has been opened to traffic 
before it was completely cooled or settled below surrounding surface 
within 5 days from time of placement, the contractor shall smooth the 
surface by blading, scraping or by adding additional material and 
compacting. 

2. Primer or Tack-Coat Bitumen shall be MC-70, RC-70, SS-1, SS-lH, 
CSS-1, and CSS-lH meeting requirements or Section 4138 or 4140. 
Mixing of CSS and SS grades will not be permitted. Tack coats shall 
be applied when the surface on which the coat is to be applied is 
clean and free of moisture. They may be applied at such base temp­
erature that satisfactory application can be obtained, except they 
shall not be applied when the temperature on the base being covered 
is less than 25 degrees F. 

3. No pavement shall be disturbed for surface patching unless the patch 
can be completed before the end of the working day. No patch shall 
be less than 2 square feet in area. 

4. The top 2" of the area removed shall be cut reasonably vertical by a 
pneumatic hammer having a maximum weight of 60 lbs. to prevent damage 
to surrounding pavement. All areas excavated shall be a minimum of 
3 inches in thickness and shall be removed to a normal depth of 4 
inches, or to the existing wire mesh or dowel bars, or as directed 
by the engineer. 

5. The asphalt cement concrete shall conform to specifications for½" 
Type A mixture or an equivalent mix approved by the engineer, with 
the plant location being within 30 haul miles of the job site. The 
~sphalt cement content may be increased as much as .5 percent, as 
directed by the engineer. 

6. The work area shall not extend more than 2 feet into the s0cond lane 
at any time, if the section to be removed extends beyond a single 
lane width. 
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~istrict 4 -
... ,,, Cone. Pavt. Repair 

MP-4877--69-D4 

SPECIAL PROVISIONS CONTINUED Q 
7. All traffic control devices such as, sequencing arrows, signs, skid5'W" 

barricades, traffic cones and warning lights shall be furnished by 
the contraclor. All traffic control devices are to be furnished, 
erected, maintained and removed by the contractor. Additional 
arrow boards on skids shall be placed within the .. lane closure 
extending beyond 1 mile at the direction of the Engineer. 

8. Method of Measurement. The engineer will measure the quantities 
of ol~ patches and old pavement removed and its replacement with 
Asphalt Cement Concrete will be computed in square fee·t. 

9. Basis of ~Jllent. For the number of square feet of patches placed ~ 
the contractor will be paid the contract price per .square foot. ~ 
This price shall be full compensation for removal and disposal of · 
the old pavement and for all materials and other items involved 
in construction of such patches. 

10. · Traffic control will be paid for in a lump sum. 
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LOC/\TION 

LANE 
STATION lo STATIO N L-R-n 

1194+8-0 B 
1197 ~ 
1228+60 B 
1251+54 B ,__ 
1283+45 B 
1295+75 R 
1116+60 B 
1333+30 B 
1334+50 L 
1338+90 B 

. 18+25 B 
26+75 B 

27+80 B 
31+90 , B 
46+54 B 
51+40 B 

65+85 B 
67+30 L -69+50 R 
72+4'i B 
83+70 B 
84+70 B 
90 B 
95 B 

104+20 B 
111+90 L 
117+55 L 

126+30 B -128 B 
148+45 L 

150 R 
178+80 B 
101+c;c; 'R 

207+20 B 

-

/~ . ' • ,; ·-) 
District 4 

Concrete Pavement Repair 
MP-4877--69-04 

TABULATION OF P.C. CONCRETE PATCHES 

PROPOSED DOWEL rULL D[PTli suno1rnn~ 
PATCH ASSEMBLIES PATCHES PIPE OUTLETS 

TYPE 
THICKNESS No. {non-bid) sq. yds. lin. ft. No. 

I I 
12.2 

~ 12.2 
_J_ 22 .o 

29.3 ·- ._ 
9.8 
4.9 
9.8 
9.8 

\ 4.9 
\ 18.3 
1 12.2 

12.2 
22.0 
9.8 

. 9.8 
I 9.8 
I 14.7 

4.9 . 
, __ 

4.9 
, . .__.. 26.9 

17. 1 
17. 1 
9.8 

1--L 17. 1 
9.8 
4.9 
5.3 
-g. 8 ,._ 

17. 1 
I : 5.8 

9.8 , 9.8 
4. 9-

22.0 
' 

~ JD 

a, 
Removal of Granular ' 

I Anchor Lugs · Fill REMARKS 
No. sq. yds. 
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I 
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.:.6 
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.:.3 
.!.9 
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31 
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LOCI\ TION 

STATION lo STATION 

212+25· 
228+70 
237+2 5 
240+25 
241+27 
241+80 
242+95 
25 7+15 
261+80 
266+60 
269+20 
270 
272+30 
31 2+25 . 
337+60 
346+40 
377+30 
37 8+05 

h i 
. .7 - - -· 

District 4 
Concrete Pavement Repair 

MP-4877--69-D4 

TABULATION OF P.C. CONCRETE PATCHES 

PROPOSED DOWEL fULL D[Pfl i SUl1DRAIN 
LANE PATCH ASSEMBLIES PATCHES PIPE OUTLETS 

TYPE 
l-R-0 THICKNESS No. (non-hid) sq. yds. lin. ft. · No. 

-
B _j_ 22.0 -B 9. 8 

I 
~ 

B 9.8 
R I 4.9 
r- --L 4.9 

R 4.9 
R \ 5.7 
B \ 9.8 
L \ 5. 7 
R 5. 7 
L 5.7 
B 9.8 
B I 14.7 
B I 12.2 
R 14. 7 
B \ 9.8 
B J 25.6 
R l 4. 9 . --

·- --
.. 

: 

·.,.. 
. I , . 
./. 

B l 
Removal of Granular ' I Anchor Lugs: · Fill REMARKS I No. sq. yds . i 

' 

' 
J 

I 

I 

' 

I 

I 

: 

' I 
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No. 
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J1i----------<fy~u.u;;t .a , _concr~t.£,,..Pavement ~~ .... P-4877--69-D4 .. ~ .... ., .,. 
TABULATIOf\.J OF EXISTlt,JG PAVEMEt,IT 

EXISTING COARSE PAVEMENT 
.LOCATION PAVEMENT AGGREGATE THICKNESS 

REINFORCE-

I ' TYPE TYPE inches · MENT 

F'Y'Om ~c.+ . ..:L, w~ 1'1-Pi g. Pee ~rQt-e I 10 ,,_ B ,, ;d'' ~nail~t:1✓.,,Q I -
-+o fDV\+11.\1\I_ //P 4- --% ,, J,(M'":, ~ ,, 

' ~ m '° t2 v t,,,nl! ~ -1-
IP_ht., ~.e,j~ 

'5 ,de of C"P.YI '4~ 
'i -~n,r> • -f jl'lfM'SUUS~•• 

I uh,,~ l:J~tt11/. 
/4 ,,~.,>./,.u/4;, If I ha Y'S 

6T 4 'r .P,,, /.,,,,:~ . 
' ~.,,~"Al ...,;on ;.I!/, i? Is-

I #,i ., / ~I ti e'l' ,,.J,,we. / I 

I fl r. <pm /;.//e ~ n 1 i #,., 
' . h'' w (J)iyc. -J.~d 

hlz, etJd .,, .,, ,._d5;o, 

I Tr.JI., ~.,.J !.J~we/. 
! 

4 

I / 
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FOAM 650016 

6-78 H 15-478 J LOCATION 

tf"~ TABlJLA-ilON Of CONSTRUCTION ANO MATERIAL BIOS • 
~· IOWA DEPARTMENT OF TRANSPORTATION 

ON 1011.A 92 FROM JCT• IOWA 148 (CASS COUNTY J EA . TO 

f/;? If MI LES FONT A NELLE (ADAIR COUNTY I 

COUNTY DISTRICT 4 KENNY'S SERVICE 
TYPE OF WORK CONCRETE PAVEMENT REPAIR 
PROJECT NO MP- 48 77- - 69-1> 4 MA RE NG C, IOWA 
DATE OF LETTING MAY J.1, 1982 I 

NO 11EM I QUAN TITY UNIT uN1r p:::i,c:: AMOUNf UNIT PRICE 

l i 
1 PATCHES::, FULL DEPTH, BY COUNT 11~ ONLY 9800 11,428 100 
;: PATCHES . FULL DEPTH, P.c.c. 

60 ~300 
I 

TYPE 1 SQ. YD S 6500 39, D ~4 5 D 
3 PATCHES, ASPHALT CEMENT CONCRETE, 

7 □□ o! 
I I 

SIJRFACE SQ• FT• 80 5 56,350 , DO 
4 CL ASS 1 CRACKS, R 01:TING & SEALH.G 165[d LIN• FT 1:10 18,150 DD 
s CLA'\S 2 CRACKS• CLEANING & I 

' SE ALI NG 3444 LIN• FT '80 27,552 OD 
6 TRAFFIC CONTROL LUMP sur 2,350 DD 

; 

i 
TOTAL . . . . . . . . . . o I . . $151,914 50 

1-.0 TIES OR RESE ~VATIONS ! 
I 
I 

I 
. I 

I 

I 

! 

I 
I . 

I 
I . 

,' i 
l ~ 

; 

I 

I 
I 

I 

I 

I I I 

i I ' 
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I 

I ' 
I I I 

BID ORDER NO 58 7 

AMOUNT U/\ ~ 0 R1 CE A'.'. Gu1\7 
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IOWA DEPARn.ENT OF TRANSPORTATION 

Ames, Iowa 

! ~ ~ e, .. •~····.~ 
\ ~ j 

10•~ 

SPECIAL PROVISIONS 
FOR 

CRACK AND JOINT CLEANINr, AND SEALINr, 
(PORTLAND CEMENT CONCRETE PAVEMENT) 

April 13, 1982 

SP 395 

395.01 DESCRIPTION. This work shall consist of routinq or sawinq anrl clPaninq of ranrlom cracks anrl <"Xistinq 
transverse anrl 1 onq itud i na 1 .io i nts in port. l anrl cemPnt concrete pavement. ;rnrl sea 1 i nq the preoarerl cracks anrl .ioi nts 
with an approverl sPalino mater ial . 

395.02 MATERIALS. ,Joint sealer anrl hack<"r ropP shall meet reouiremPnts of 411fi.0?A /see Gen<"ral SuoolPni>!ntal 
Spec if i cat ions). The rl i ameter of the backer rope sha 11 be a minimum of on<" nomi na 1 size 1 aroer than the preparerl 
reservoir for the crack or ,io int to be sealerl. 

395.03 EQUIPMENT. Routi no equioment, where required, shall he mechanical and oower rlriven, caoable of cuttino 
the cracks to the requirerl rlimensiors without excessive spallinq of the adiacent surfacP. 

Sawing equipment, whPrP requirerl, shall be oower rlrivPn /wet or rlrvl caoahlp of sawino the sealant. reservoir to 
the rlimensions shown on the plans. 

~ater cleanino equipment shall be caoahle of deliverino watPr with a pressure of 2,000 osi from a nozzle to the 
crack or joint heino cleanerl, to remove existinq .ioint sealPr, rlebris, anrl loose material from the crack or ioint. 

Sanrl blast equipment shall he capable of removino the existino seahnt, saw slurr.v, silt or other fnreion 
material form the vertical face of the crack or ioint to the soecifierl rlepth, leavinq a clean, newly Pxooserl concrete 
surface. 

Air compressors shall be of sufficient size to ~low sanrl anrl other foreion material from the oreparerl crack or 
. ioint prior to plac inq the sealant material. 

Equipment used for heatino and placino hot-pour sealant. material shall he an oil-.,iacket.erl, rlouhle boiler tvoP, 
heati nq kettle or other thermns tat i ca 11 y contra 11 erl equipment (lf a type aonroverl hv the enqi neer, caoab 1 e of heat. i nq 
the material to .400°F. anrl pumpinq the material into t.he preoarerl crack or .ioint • 

Auxiliary eouioment, such as hrooms, scrapers, etc., shall he provirlerl as necessarv to oerform the work. 

395. 04 r.oNSTRUCTION. 
A. Cl ass I Cracks. Ranrlom cracks hav i no an avPraqe open i no of less than l /2 inch sha 11 he routerl to prov irle a 
sealer reservoir as shown on the plans. ~irles oft.he sealer reservoir shall he near vertical. Prior to olacino 
sealer, light sanrl blastino will he required to remove latent. material, rlust, etc. 
R. Class II Cracks. Random cracks havinq an average ooenina of 1/? inch or qreater will not require routinq, 
but they shall hp thorouqhl .v cleaner! with hiah-oressure water or compresserl air. Followinq t.he initial 
cleaninq, each crack shall he sanrl hlast.erl to a minimum rleoth of one inch, leilvino a clean, newlv exooserl 
concrete surface on the vertical faces. 
C. Class III Joints. Existinq .ioints havino an averaqe ooenino of lpss than l/2 inch shall he sawerl /wet or 
drv) to orovirle a SPaler reservoir as shown on the nlans. Existino .ioint sealer mav need to bP removerl bv hioh­
pressure water 0" other methorls aooroverl h,v the enqi neer ori or to sawi no. Prior t.o o 1 ac i no sea 1 er, 1 i qht sanrl 
hlastinq will be requirerl to remove latent material, rlust, etc. 
D. Class IV Joints. Existino ioints havina an averaqe ooeninq of 1/? inch or qreater will not require sawinq, 
hut the existinq ,ioint sealer shall he remover! frnm the ,ioint hv hioh-oressure water or other methorls approver! 
h,v the Pnqineer. Frillowino removal of thp existino sealer, each .ioint shall he sanrl hlasterl to a minimum rlPoth 
of one inch, leavino a clean, newlv exprised, concrete surface on the vPrtical faces. 
r.racks anrl .ioints shall he cfrv anrl blown clean with compresserl air orior to olacino the hacker rope anrl .ioint. 

sea 1 Pr. Cracks anrl ,in i nts sha 11 he fi 11 erl to the 1 eve 1 shown on the pl ans. 
Sealer material shall bP heaterl, hanrllerl, anrl aoplierl accorrlinq to the manufacturer's recolTl!lenrlations. 

395.05 TRAFFIC C:ONTROL. All sions and traffic control rlevices, such as flaoaers, harricades, traffic cones, 
warnina liqhts, and pilot car sians (when requirerll shall be furnishprl bv thP contractor. All traffic control rlevices 
are to he erecterl, maint.ainerl, a nrl remover1 hv the contractor . 

The work shall be conrlucterl on onlv one-half t.he navement. wirlth at a t.ime. 
Th<" work scherlule shall he ad.iust,prl sn that all harricilrlPs anrl equiompnt are removerl from the rnarlherl from 30 

mi nut.es before sunset to 30 minutes after sunrise. flo work wi 11 hP permi ttPrl on ~unrlays or ho l i rlays rlescr i berl in 
1108.03. 

Articles 1107.08 anrl 1107.09 shall aoolv. 

395.06 MElllOD OF MEASURE,-ENT. ThP enqineer will comoute frrim measurements the lenoths of cracks anrl .ioints 
satisfactorily cleanerl and sea led in each of the followino cateaoriPs: 

Class Ir.racks; 
Class II r.racks; 
Class III Joints; 
~lass IV Joints. 
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395.07 BASIS fF PAYMENT. 
A. Class I Cracks. Routing anti Sealinq. For the number of linear feet of Class I Cracks, Routinq anrl Sealing, 
the contractor will be paid for the contract price per linear foot. This payment shall be full compensation for 
all labor, equipment, materials and incidentals required for crack routing, cleaninq, sand blastinq, anrl 
furnishing and placinq backer rooe and sealer. 
B. Class II Cracks. Cleaninq and Sealing. For the numher of linear fP.et of Class II Cracks, Cleanino and 
Sealing, the contractor will be paid the contract price per linear foot. This payment shall be full 
compensation for all lahor, equipment, materials, and incidentals required for cleaninq, sanrl blastino, anrl 
furnishinq and placinq backer rope and SP.aler. 
C. Class III Joints. Sawing and Sealing. For the number of linear feet of Class III Joints, Sawina and 
Sealinq, the contractor will he pairl the contract price per linear foot. This payment shall be full 
compensation for all labor, equipment, materials, and incidentals required for cleaninq, sawino, sand blastinq, 
and furnishing and placinq backer rope and sealP.r, · 
D. Class IV Joints. Cleaning and Sealinq. For the number of linear feet of r.lass IV Joints, Cleaning and 
Sealing, the contractor will be paid the contract price per foot. This payment shall be full compensation for 
all labor, equipment, materials, and incidentals required for cleaninq, sand blastinq, and furnishing and 
placing backer rooe and sealer. 
E. Traffic Control. For traffic control, the contractor will be paid the lump-'sum contract price. This 
payment shall be full compensation for furnishing all signs, barricades, flaqqers, and other traffic-control 
devices required for this work. 
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u 
CLASS I CRACK ~hstr ict 4 

(RANDOM CRACK LESS THAN r IN WIDTH) 
Concrete Pavement Repair 
MP-4877--69-D4 

SEALE 

1" 
8 MIN. 

,. 1· 1 __ r2 7 fMAX. 
-. r~/7nr===r7,., ~ I 14 

! 

rr1 
-.-------; r:::::...-==:'---

fMIN. , ., 
4MAX. 

J 

SEALER 

BACKER ROPE 

, . ~ .... ..,.. 

V 

• 

~ -

0 

BACKER ROPE 

ALTERNATE 1 ALTERNATE 2 

CLASS II CRACK 
(RANOOM CRACK r ffi WIDER) 

1' sMIN. 

4°MAX. r F~1 
+ - -=-, ---, _ __, ---

' SEALER 

BACKER ROPE . 
MINIMUM DIAMETER SHALL BE 
ONE NOMINAL SIZE LARGER THAN 
THE EXISTING CRACK. 
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IOWA DEPARTMENT OF TRANSPORTATION 
Ames, Iowa 

SUPPLEll£NTAL SPECIFICATIONS 
for 

PAVEMENT REPAIR 
(Full-Depth PCC Patches) 

February 16, 1982 

Specification 896 
Replaces part of 886 

TlfE STANDARD SPECIFICATIONS, SERIES OF 1977, SHALL APPLY. THIS IS A SUPPLE11£NTAL SPECIFICATION MODIFYING 
REQUIREll£NTS FOR FULL-DEPTH PCC PATCHES IN SECTION 2212, AND THESE REQUIREMENTS SHALL: PREVAIL OVER THOSE IN THE 
STANDARD SPECIFICATIONS. 

896.01 DESCRIPTION. This specification applies to full-depth PCC patches for contracts to which this 
specification is applied, whether the type of patching material is rles i gnated in the contract documents or is the 
contractor's option. 

This work shall consist of the following: Removing the pavement in the area designated by the engineer to be 
patched; restoring the subbase or subgrade and, if shown on the plans or required by the engineer, removal of a 
portion of the subbase or subgrade and furnishinq and placing engineering fabric and granular fill material; 
furnishing dowels or restoring reinforcement, if required; furnishing and placing PCC patching material, and covering 
with ACC, if required; constructing transverse subdrains through the shoulder and restoring the shoulder area; and 
controlling traffic during the construction and curing period, as shown on the plans. This work is intended to 
provide a new, permanent traffic surface in the patch area. 

The plans will include a tabulation of patches showing location and approximate area. The patch thickness and 
the type of patch material may be included. The p 1 ans wi 11 identify the existing pavement type, type of coarse 
aggregate, thickness, and reinforcement. A deta i 1, typical of each t_vpe of patch, wi 11 be shown. 

The contractor has the option of constructing patches on multi-lane highways according to a long-patch-area 
option in the areas he designates. This option allows for lane diversions for longer distances and for an extenrled 
time, and optional use of calcium chloride for patches within this area, whether the patches are large or small, all 
subject to special requirements on the plans and details in this specification. This option may be withhelrl or 
further restricted by special provisions on the proposal. When the contractor exercises this option, all patching in 
the area shall be done according to this ootion. 

The plans ·may also designate a long-patch option for two-lane highways. When so designated, the plans will also 
designate the traffic-control plan for these areas. 

When the plans inrlicate the work is to include reconstruction of gore areas, this work may be done as a separate 
operation. The contractor may elect to use the mixture described in 896.02, with or without calcium chloride, if the 
concrete is cured as specified for the mixture used. 

896.02 MATERIALS. 
A. Portland Ce111ent Concrete. It is the intention to obtain concrete with a high strength for early opening to 
traffic. The concrete shall meet requirements of 2301.04E, Mix No. M-4 or ClV-M, with the following 
modifications: 

1. Sl~, measured in accordance with AASHTO T 119, prior to addition of calcium chloride solution if to be 
added, shall be as specifiP.d in 2403.03E; that is, between 1 and 3 inches as a target range, allowing a 
maximum of 4 inches as a tolerance, unless specifically modified by the engineer, 

2. Air Entrail'lllent. The entrained air content of the concrete will be cleterminerl according to AASHTO T 152 
prior to addition of calcium chloride. The air entrainment shall be 5.0 percent with a tol!!rance of 
plus or minus 2.0 percent. When calcium chloride is not added, the air entrainment shall be 6.5 percent 
with a tolerance of plus or minus 1.5 percent. 

3. Temperature. The temperature of the concrete, prior to the addition of calcium chloride if to be added, 
shall be within 10 degrees F of the temperature set by the engineer. In no case shall the concrete 
temperature be less than 70 degrees or more than 100 degrees F. Heating of water or aggregate or both 
may be necessary to meet this requirement, and this heating will be ctJnsidered incidental. 

4. Cement shall meet requirements of Section 4101 for Type I cement. 
5. Calcium Chloride shall be furnished and added to the mix, at the job site, as follows: 

SOLUTIONS EQUIVALENT TO 38% CALCIUM CHLORIDE LIQUOR 
Pounds Solid Soluf,on 

Type of Solid Calcium Chloride per gallon ororluced, 

Type 1 - Regular Flake (77% material) 
Type 2 - Cone. flake or pellets 

( 94% mater i a 1) 

of water gallons 
8 1.4 

5 2/3 1.2 

The solutions shown above are equivalent to 38% calcium chloride liquor; the contractor may elect to 
furnish a coll1llercial 38% solution. 
If the solution is prepared by the contractor, the above prooort ions sha 11 be used, and the solution 
shall be added at the rate of 2.5 qallons per cubic yard of concrete. 

Cautions. The mixture should be agitated until the calcium chloride is completely in solution, and 
agitation shall be continued, as necessary, to maintain uniformity. The calcium chloride will 
crystallize out of this solution at 50 degrees F., so the solution must be maintained at a higher 
temperature at all times. 
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Except when using equipment conforming to 2001.210, the c,1lcium chloride solution shall be present in 
the mix for at least 2 minutes of mixing. 

Continuous mixing equipment using volumetric proportioning may be used in accord with 2001.21; except for the 
limitation described in 2001.20E, use will be the contractor's option. 
Calcium chloride will not be required for individual patches over 30 feet in lenqth or when smaller patches are 
constructed according to the long-patch-area option. 
If the contractor's p 1 a cement operation does not resu 1 t in a surface in reasonably c 1 ose conformity with . 
smoothness requirements, the engineer may require the remaining patches to be placed with no c"lci11m r.hlnrin,• 
and with a 30-hour cure, with no additional compensation. 

6. Aggregate Dura bi 1 ity. Un 1 ess otherwise specified, coarse aggregate sha 11 have a c 1 ass 2 durability, as 
defined in Section 4115. 

7. Ready-Mixed Concrete shall be from a plant from which the concrete can be delivered and placed within 60 
minutes of the time the cement is placed in contact with the aggregate, or the time may be extended to 
90 minutes when a retarding adminxture, used in accordance with IM 403 at the contractor's expense, is 
added at the plant; the work shall be appropriately scheduled. 

B. Granular Fill shall meet requirements for one of the following aggregates; porous backfill (Section 4131); 
coarse aggregate for concrete (gradation 3, 4, or 5); or 1/2-inch cover aggregate, either crusher! stone or 
gravel. 
C. Joint-Sealing Material. The joint sealer shall be of the hot-pour type, composed of petropolymers and 
supplied in solid form, and it shall meet requirements of ASTM D 3405 with the following modifications: 

Penetration @ 77F (25C) •...•••...••.••.••••...•.•.•..•....••••.•.•••...•• : .••••.• 110-150 
Bond@ -20F (-29Cl• standard specimen 1 3 cyclesi 100% extension ...•.•.•••••••...• passes 
Bond@ -20F (-29C modified specimen \Note 1), cycle, 300% extension •••••.••••• passes 
Resilience @ 77F (25C) minimum................................................... 75% 
Note: Specimen dimensions modified to 1/4 inch by 2 inches by 2 inches. 
Cold-applied sealers meetinq the above physical requirements may also be approved by the engineer. 

Backer rope used in conjunction with this sealer shall be made of cellulose, cotton, or plastic 
foam. When used with hot-poured sealers, the rope must withstand, without damage, the high 
temperatures inherent to these sealers. The rope shall be of a size that compression is required 
for installation in the joint so that it maintains its position during the filling process. 
D. Subdrain Pipe for subdrain outlets shall be slotted pipe meeting requirements of 4142.0lB and of the 
diameter and length shown on the plans. 
E. Asphalt Cement Concrete to be used for covering patches shall meet requirements of Section 2203, 2303, or 
2304. Any of these mixtures with the basic or job-mix asphalt content will be acceptable. 
Paragraph 2212.0lC shall apply to tack-coat bitumen. 
F. Engineering Fabric shall meet requirements of 4191.09B. 

896.03 PATCH llllCKNESS. The patch shall be constructed as shown on the plans. The thickness may be shown on 
the plans; if not shown, the thickness shall be according to the following table: 

PCC pavement: Pavement thickness, but not less than 10 inches for continuously reinforced pavement and not less 
than 9 inches for other pavements; not more than 12 inches will be required. 
PCC pavement resurfaced or to be resurfaced with ACC: Pavement thickness, but not less than 9 inches; not more 
than 12 inches wi 11 be required. When ACC resurfacing of 2 inches or more is not part of the contract, the 
patch shall be covered with 2 inches of ACC, and this covering will be considered part of the patch th\ckness. 
(If full-depth removal extends below 12 inches and granular fill is not required, additional patching material 
may be placed (up to 3 inches) or granular surfacinq material, section 4120, may be placed and compacted to the 
proper elevation; the contractor will be paid for the cost of the additional material). 

896.04 REMOVAL. 
A. Jointed Pavement. This method applies to PCC patches for jointed PCC pavement, including resurfaced PCC 
pavement and PCC pavement that is to be resurfaced as part of this contract. 
Except where an existing joint forms an edge of the patch, the edges of the patch shall be sawn with a diamond 
(or carborundum) blade to a nominal rlepth of 1 1/2 inches. The diamond saw cut may be the initial operation, or 
it may be delayed until most of the existing pavement material has been removed. 
Pavement in removal areas may be broken by use of a drop hammer, hydrohammer, or other heavy equipment, but the 
pavement to be removed shall first be severed from that which is to remain, by a full-depth cut at least 1 inch 
inside the 1 1/2-inch saw cut or saw cut line specified above. When the pavement exceeds 10 inches in 
thickness, a 10-inch saw cut will be considered full depth. This work shall be done in such a manner as not to 
damage concrete that is to remain. Heavy equipment sha 11 not be used adjacent to new concrete unt i 1 the 
specified curing is completed. 
A reasonable effort shall be made to preserve tie bars at longitudinal joints, unless the tle bars are to be 
replaced in connection with a patch in the adjacent lane. Other reinforcement may be removed. 
Preparation of the patch area shall be completed using equipment no heavier than a 15-pound air- chisel* at the 
edges. The finished edge is to be sawn to 1 1/2 inches as specified above. The shoulder at the bottom of the 1 
1/2-inch saw cut shall be removed, and the edge below the saw cut shall be reasonably vertical, tapered to the 
interior of the patch area, and shall have a rough surface to promote interlock. Undercutting shall be 
avoided. The saw cut shall be reconstructed, if necessary, so the edge at the pavement surface is not frayed or 
spalled. 
Unless specifically noted on the plans, all patches will be full-lane width and the length of each patch, 
measured parallel to the centerline, will not be less than 4 feet. 
* A 30-pound air chisel may be used if its use does not result in significant undercutting of the pavement. 
B. Continuously Reinforced Pavement. Removal shall he by one of the following methods, according to the type 
of patch designated on the plans. 

1-. Reinforcement Not to be Restored. When restoration of longitudinal reinforcement is not designated 
on the plans, pavement shall be removed according to Paragraph A, above. 

2. Reinforcement to be Restored. This method shall apply to Type 3 patches; for these, restoration of 
longitudinal reinforcement is required. 
The edges will normally be skewed l to 4 across the pavement, so that traffic will first contact 
the patch area with the wheels nearest the centerline. Exceptions will be made when the edge abuts 
a sound construction joint. 
The edges of the patch, except joints, shall be sawn with a diamond (or carborundum) blade to a 
nominal depth of 1 1/2 inches, avoiding cutting longitudinal reinforcement. 
The pavement shall be severed full-depth inside the 1 1/2-inch sawcut, and this severance will be 
located so as to leave a minimum of 20 inches of longitudinal steel protruding into the patch area. 
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Pavement within the severance area may be broken by use of a heavy drop harrmer, hydrohammer, or 
other heavy equipment. This work shall be done in such a manner as not to damage concrete that is 
to remain. Heavy equipment shall not be used ad.1acent to new concrete until the specified curing 
is completed. 
Pavement between the 1 1/2-inch sawcut and the severance shall be removed with jackhammers or other 
hand equipment; however, the edge of the patch at the 1 1/2-inch sawcut shall be completed usinq 
equipment no heavier than a 15-pound a1r chisel*. The shoulder at the bottom of the 1 1/2-inch saw. 
cut shall be removed, and the edge below the saw cut shall be reasonably vertical, tapered to the 
interior of the patch, and shall have a rough surface to promote interlock. Undercutting shall be 
avoided. The sawcut shall be reconstructed, if necessary, so the edge at the pavement surface is 
not frayed or spa 11 ed. Pavement sha 11 be broken and removed in such a manner that protruding 
longitudinal steel is not unduly disturbed. Reasonable care shall be taken to preserve the 20-inch 
1 ength of longitud ina 1 stee 1; it sha 11 not be bent more than the minimum necessary for concrete 
remova 1. 
Should a significant number of longitudinal bars or wires be rusted be_vond salvage, the engineer 
may extend the patch limits. 
A reasonable effort shall be made to preserve tie bars at longitudinal joints, unless the tie bars 
are to be replaced in connection with a patch in the adjacent lane. 
Unless otherwise specified on th~ proposal, each patch will be full-lane width, and the length, 
measured parallel to the centerline, will not be less than 7 fee~. 
* A 30-pound air chisel ma.v be used if its use does not result in significant undercutting of the 

pavement. 
When repairing PCC pavement, even though the pavement may have been resurfaced with ACC, materi a 1 sha 11 be 

removed for the full pavement depth, unless otherwise desiqnated, Excavation will not be requirerl except as 
necessary for the patch thickness and, if required, the granular fill. 

The plans wil 1 include an estimate of the number of anchor lugs to be removed, When an anchor lug is 
encountered within an area to be patched, the anchor lug shall be broken down to approximately 6 inches below the 
bottom of the pavement, all exposed anchor-lug reinforcing shall be removed, and the concrete shall be replaced with 
granular fill, compacted as required in 896.05, to the level of the bottom of the patch. 

All material removed and not designated for salvage shall be disposed of in accordance with 1104,08. 

896.05 RESTORING SUBBASE OR SUBGRADE . When qranular fill is specifically designated on the plans or when 
required by the engineer, the exposed subbase or subgrade shall be removed and replaced as follows: 

Remove 4 inches below the bottom of the new patch, and replace with granular fil 1 material placed over an 
engineering fabric, as approverl by the engineer. When unstable material or excessive moisture is encountered in 
the subgrade, the engineer may order an additional thickness of granular fill, and his order may include 
additional depth for the transverse subdrains. 
When a stabilized subbase is damaged during removal operations and granular fill is not required, the subbase 

shall be restored, or it shall be leveled with a taper for drainage and filled full depth with patching material, at 
the contractor's expense. For other patches, when granu 1 ar fi 11 is not required, over depth remova 1 up to 4 inches 
below the bottom of the patch shall be replaced with the patching mixture; if greater than 4 inches, granular fill 
material and engineerinq fabric shall be placed, including the transverse subdrain, at the contractor's expense. 

The exposed subgrade or s·ubbase shal 1 be compacterl by a minimum of two complete coverages with a vibratory 
compactor. 

Granular fill shall be placed with a field optimum moisture content established by the engineer at the beginning 
of the work. Granular fill shall be placed in lifts not exceeding a nominal compacted thickness of 4 inches; 
compaction shall be by a minimum of two complete coverages with a vibratory compactor and such additional coverages 
as are necessary to assure a maximum density. The compact ion procedure for granular fi 11 normally wi 11 be 
established by the engineer usinq the initial granular fill area as a trial section. 

896.06 RESTORING REINFORCEMENT. Tie bars that can not be salvaged for patches shorter than 30 feet need not be 
replaced. If the patch is 30 feet or more in length, measured along the line of tie bars, the tie bars shall be 
restored or replaced, as necessary, so there are at least two tie bars per 10 feet. For patching on both sides of a 
line of tie bars, a bent bar may be placed in a keyway and later straightened. 

A. When Dowels Are Required by the plans, all patches 30 feet or more in length shal 1 have at least one "CD" 
joint, skewerl 1: 6, located near the center of the patch. Patches 45 feet or more in length sha 11 have two or 
more "CD" joints, skewed 1:6, spaced at 15 to 20 feet between joints and from the joints to the beginning or end 
of the patch. The patch length normally will be determined at the centerline for two-lane pavement. When the 
area to be patched is in more than one traffic lane, the joints shall be extended through the remaining patch 
areas when the adjacent patches are placed. 
Dowels shall be furnished in approved assemblies suitable for skewed joints as shown on the plans. Dowels shall 
have an epoxy coating applied by the electrostatic fluidized-bed method in conformance with the requirements of 
AASHTO M 254, Type B. The coating material shall be a powdered epox.v approved by the engineer. The dowel bars 
may be cut from a coated bar before being fabricated into an assembly. The sawed ends need not be coaterl. The 
assemblies shall be dipped in MC-70, RC-70, RC-250, HFMS-2, HFMS-2h, or HFMS-2s prior to delivery to the 
grade. Alternate bituminous- or paraffin-base bond brakers may be approved by the Office of Materials. 
Application methods of alternate materials are also subject to approval. 
The dowel assemblies shall be placed anrl secured in proper position before the concrete is placed. 
Patches more than 20 and less than 30 feet in length shall be jointed as required in Paragraph B, below. 
B. When Dowels Are Not Required by the plans , all patches 20 feet or more in length shall have at least one "C" 
joint, skewed 1: 6, located near the center of the patch. Patches 30 feet or more in length sha 11 have two or 
more "C" joints, skewed 1:6, spaced at 10 to 15 feet between joints and from the joints to the beginning or end 
of the patch. The patch length normally will be determined at the centerline for two-lane pavement. When the 
area ·to be patched is in more than one traffic lane, the joints shall be extended through the remaining patch 
areas when the adjacent patches are placed. 
C. When Restoration of Longitudinal Reinforcement is Required, restoration shall be as follows: 
After the granular fill, if required, is in place, new reinforcement shall be set. Protruding longitudinal 
reinforcement ends shall be made as true as practical and shall be cleaned of loose concrete and concrete which 
would interfere with close placement of new reinforcement. 
Longitudinal reinforcement shall be restored using bars or mesh of the same size and spacing as in the original 
pavement, and of the quality specified for continuously reinforced pavement. The plans wil 1 describe the 
reinforcement in the pavement. At the contractor's option, wire mats may be replaced with bars tied to each 
longitudinal wire, and the bars shall be of a size at least equal to the wire size. 
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New longitudinal reinforcement shall be set to connect the longitudinal reinforcement across the repair area, 
lapping the protruding reinforcement approximately 18 inches. The new reinforcement shall be set next to the 
protruding reinforcement at the same elevation and wire-tied at least twice. Reinforcement 40 feet and shorter 
shall be furnished in one piece. Longer reinforcement may be furnished in more than one piece with bars lapped 
at least 25 diameters, and mesh at least 24 inches. New longitudinal reinforcement not supported by protruding 
reinforcement shall be supported by chairs at 4-foot intervals or by transverse steel supported by chairs at 4-
foot intervals. 

896 .07 FORMS. Forms sha 11 be used on a 11 exposed edges and a 1 so a long the center 1 i ne for patches that extend 
into an adjacent lane. Wood forms may be used in lieu of steel by using 2-inch lumber the full depth of concrete on 
the outside edge. Where old pavement has a curb, the forms shall extend from bottom of patch to top of curb. Forms 
along the centerline may be 1" x 10" for patches up to seven feet and 2" x 10" for patches longer than seven feet, 
measured along the centerline. All wood forms shall be staked sufficiently to hold the forms in place and in proper 
a 1 ignment. 

896.08 TRANSVERSE SUBORAINS. When granular fill material is required by the plans or the engineer, transverse 
subdrains shall be constructed using granular fill through the shoulder to outlet the low point of each patch. 
Patches shall have one drain for each SO feet or fraction thereof of patch length. The trench width and depth and 
shoulder restoration shall be as shown on the plans. 

The plans may require subdrain pipe to be placed for the subdrain outlet. 
The transverse subdrain shall be constructed at or prior to the time the patch is constructed. 

896.09 PORTLAND CEPENT CONCRETE, FULL-DEPTll PATCHES. Placing, consolidation, finishing, and curing of the 
concrete shall be as provided in Section 2301, except as follows: 

The subbase, subgrade, or granular fill shall be moistened or covered with a single layer of plastic film 
meeting requirements of Section 4107. 

Except for preplanned joints, placement shall be continuous until the patch is completed, and the work shall be 
so schedu 1 ed. When a delay of 45 mi nut es can not be avoicled, a D-3 or D-4 .ioint sha 11 be constructed using a split 
header board. 

The concrete shall be dumped or conveyed into the patch area so as to avoid segregation of the aogregates and 
cement, then spread into place, vibrated with a mechanical vibrator, and smoothed. Excessive vibrating shall be 
avoided. Full-lane-width patches over 30 feet in length and to be finished flush with adjacent pavement shall he 
finished with a suitable finishing machine that has at least one vibrating screed. All patches finished flush with 
adjacent pavement shall be straightedged to ensure a smooth-riding surface, and shall be textured by finishino with a 
burlap, carpet drag, or rake, the intention being to re-create the texture of the adjacent surface; these patches 
shall be checked with a 10-foot straightedge before the concrete has set, and spots that are 1/8-inch high or low, as 
shown by the straightedge, sha 11 be corrected. Patches to be surfaced with ACC sha 11 be finished smooth to a 
tolerance of 1/4-inch in 10 feet. 

All edges and ends of patches finished flush with adjacent pavement shall be finished with an edging tool. 
Where joint sealing is required by 896. lq the lane edges and ends shall be constructed to a depth of approximately 1 
inch, leaving an opening of at least 1/4 inch to provirle a reservoir for joint sealer. The 1/4 inch opening may be 
constructed by hand methods or may be sawn. When white-pigmented curing compound is used, the opening shall be 
protected with tape or other suitable material. 

Immediately after the concrete has been finished and just after the surface water has disappeared, the concrete 
shall be cured as follows: 

A. Concrete with Calc111111 Chloride shall be covered immP.diately with plastic film described in 4106.02, placer! 
in contact with the concrete surface, and the plastic film shall be covered with insulation boarc1. The 
insulation board shall be cellulosic fiber sheathing with a nominal 25/32-inch thickness, similar to that 
specified in ASTM C 208-72. The insulation board may be wrapped with plastic film to protect it from rain. The 
insulation board shall be tightly placed over the patch area so as to retain all possible heat in the concrete; 
however, when the concrete is finished 2 inches below the ad,iacent surfi\ce and tight placement is not entirely 
practicable, the insulation board shall be tightly placed at the transverse edges of the patch. The insulation 
board shall be weighted to protect it from the traffic and weather. 
These patches shall be cured a minimum of 5 hours or as directed by the engineer. 
B. Concrete Without Calcium Chloride shall be cured according to Paragraph A, except when covered i11111ediately 
with white-pigmented curing compound, the specified cure mav be delayed as much as 2 hours. 
These patches shall be cured a minimum of 30 hours or as directed by the engineer. 
Patches that are damagP.d in any manner during the curing period shall be replaced by the contractor at his 

expense. 
"C" and "CD" joints, described in 896.06 shall be sawn. Timing is critical for this operation. It should be 

done as soon as possible without excessive raveling of the saw-cut edges. 

896.10 JOINT SEALING. For patches finished flush with the adjacent pavement, "C" and •co• joints and the edged 
reservoir formed by edging or sawing shall be cleaned and filled in accord with 2301.30 when the joints are dry, 
using the materials specified in 896.02C. This includes a backer rope. 

896.11 COVERING WITll ASPHALT CEMENT CONCRETE. When patches are to be covered with ACC, the patch area and 
edges shall be lightly tacked, and the mixture shall be placed in the remaining 2-inch depth and compacted while hot 
to provide a dense, smooth-riding surface. A steel-tired finish roller meeting requirements of 2001.058 or F shall 
be used: a roller meeting requirements of 2001.05F may be a smaller roller suitable for this type of operation. The 
final compacted surface shall be level with, or not more than approximately 1/4 inch above, the surrounding pavement. 

The patch shall not be opened to traffic until the mixture has cooled sufficiently to provide stability, except 
that barricades shall not be left in place overnight. If the patch becomes seriously distorted for any reason, the 
contractor. shall smooth the surface the next working day by blading, scraping, filling, or by other approved means. 

Before final acceptance, the patch shall be level with, or not more than 1/8 inch above, the adjacent pavement. 

896.12 AREA RESTORATION. When the patch is completed, the forms shall be removed and the trench shall be 
backfilled. To safeguard traffic, space between the patch and adjacent travel lane shall be filled with concrete 
spalls or other suitable material that will not soften from rains or be displaced by traffic. The excavated space 
along the outside pavement edge shall be filled with material similar to that in the remainder of the existing 
shoulder, satisfactory to the engineer, and thoroughly compacted before the section is opened to traffic. 
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896.13 LIMITATIONS OF OPERATIONS. Unless the road is closed, traffic shall be permitted to use the pavement 
during construction operations, and all operations shall be so conducted as to provide a minimum of inconvenience to 
traffic. 

The work schedule shall be adjusted so that all the excavating, backfilling, compacting, and finishing of each 
patch will be completed in one day. If unforeseen conditions should result in excavated sections being left 
overnight, a sufficient number of flaggers shall be assigned to warn and direct traffic, from the time construction 
operations have stopped until they have resumed aqain. No extra payment will be made for the necessary flaggers. 

When pressure-relief joints are required as a part of the contract work, the pressure-relief joints shall be 
constructed on both· sides of the patch area at least 48 hours before removal operations are started in that area. As 
much as practical, pressure-relief joints will be located at least 100 feet from a patch area, or as designated on 
the plans. 

The work schedule shall also be adjusted so that all barricades and equipment will be removed from the roadbed 
from 30 minutes before sunset to 30 minutes after sunrise; exception will be made for traffic control necessary to 
protect patches in long-patch areas during the specified curing time. During working hours, operations shall be 
confined to one traffic lane of the highway except for minor encroachment on the adjacent lane, such as for sawing 
and installing forms. Except as permitted for long-patch areas, rluring nonworking hours, al 1 travel lanes and 
shoulder shall be free of debris or obstructions and shall be kept clear for use by traffic. 

After commencement of the work, the contractor shall work continuously during working hours, except for 
unavoidable delays, to the completion of the project. Except where an accelerated work schedule is required, no work 
will be permitted on Sundays and holidays. 

Patches may be opened to traffic as soon as conditions permit their safe use, but in no case before the end of 
the curing period. During such curing period, the contractor shall maintain signs, barricades, and lights, and he 
shall be responsible for all safety measures. 

If a D-3 joint occurs at the end of the working day, the area following the joint shall be filled with a 
suitable hot or cold paving mixture (not granular material) so the lane can be opened to traffic, and that material 
shall be removed when the remaining area of the patch is being prepared. 

Joints and patch erlges to be filled in accord with 2301.30 may be cleaned and filled after the patching required 
for the project is completed. 

When the work is to be done according to the long-patch-area option, calcium chloride is optional and the curing 
time may be extended as specified. Overnight lane closures shall be accomplished accordin9 to Detail Sheet 521-2. 
This traffic control shall b~ maintained for the lane closure during the curing period and shall be removed promptly 
thereafter. For each day, the lane closure shall be so established and the sequence of operations shall be such that 
the lane closure is of the minimum length and for the minimum time necessary for an efficient operation. Long-patch 
areas shall not extend through points of access at interchanges, intersections, or drives or within 150 feet on the 
approaches to these points of access where either a left or right turn is allowed. When lane closures that are in 
use are repeated, there sha 11 be a refuge area with a di stance of at least 1,000 feet from the end of the 1 ane 
closure to the beginning of the taper for the next lane closure; in such cases, the sequencing arrow, the merge signs 
(W4-2 with advisory speed plate), and the LEFT /RIGHT) LANE CLOSED AHEAD signs (W20-5) shall be repeated, each with a 
spacing of 500 feet, in the approach to the next taper. 

Articles 1107.08 and 1107.09 shall also apply. 

896.14 fl:THOO OF 11:ASUREMENT. The engineer will measure the quantities of the various items involved in full-
depth pavement repair as follows: 

A. Full-Depth Patches. The number of individual, full-depth patches placed wi 11 be determined by count; 
patches in each traffic lane will be individually counted. Also, the areas of Type 1, Type 2, and Type 3 PCC 
patches will be computed in square yards from measurements of the areas of pavement removed and replaced, except 
that each patch which is less than 18 square feet in area will be counted as 2 square yards. The lenqth will be 
measured parallel to the centerline. Areas associated with anchor-luq removal will be included. 
B. Granular Fill. When granular fill and engineering fabric are placed in patch areas, as specifically 
required by the plans or the engineer, the engineer will compute the area of granular fill placed, as provided 
in Paragraph A, above. The engineer will not include areas where granular fill material was used in transverse 
drains or was used at the contractor's option. 
The engineer will compute separately areas where granular fill was placed to a depth greater than specifierl 
herein, at his direction. 
C. Subdrain Pipe. Where subdrain pipe is required for outlets of transverse drains, the engineer will compute 
the length of subdrain pipe used from the length of subdrain pipe shown on the plans and a count of transverse 
drains in which the subdrain pipe is used. 
D. Removal of Anchor Lugs. The engineer will count the number of anchor lugs removed in each traffic lane. 

896.15 BASIS OF PAYloENT. For construction of the various items involved in pavement repair, the contractor 
will be paid as follows: 

A. Full-Depth Patches. For the number of individual, full-depth patches placed, the contractor will be paid 
the contract price for each, and for the number of square yards of full-depth PCC patches placed, in each of the 
following categories, the contractor will be paid the contract price per square yard. 
1. Full-Depth Patches, by Count. 

This payment shall be full compensation for sawing or cutting necessary for each patch area and for traffic 
control associated with that patch. 

2. Full-Depth Patches, by area, will be identified by the following categories. 
a. Full-Depth PCC Patches, Type 1, for patches 30 feet and shorter; 
b. Full-Depth PCC Patches, Type 2, for patches longer than 30 feet; 
c. Full-Depth PCC Patches, Type 3, continuously reinforced, of any length, when restoration of longitudinal 

reinforcement is required. 
This price shall be full compensation for removal and disposal of the old pavement, restoring the subgrade or 
subba-se; furnishing and installation of tie bars and dowel assemblies as required, restoring longitudinal 
reinforcement for Type 3 patches, furnishing and placing the patching material, including tack coat and ACC when 
required, curing, joint sealing, and backfilling the disturbed area. 
B. Granular Fill. For the number of square yards of granular fill furnished and placed, the contractor will be 
paid the contract price per square yard. This price will be ful 1 compensation for furnishing and installing 
granular fill material and engineering fabric_, the additional excavation necessary for this placement and 
disposal of excavated material, construction of transverse drains, and backfilling the disturbed shoulder area. 
When the granular fill has been placed to a greater depth than specified herein, at the engineer's direction, 
payment per square yard for those areas wi 11 be increased by 20 percent for each inch of increased depth. This 
increased payment shal 1 be full compensation for additional excavation and granular fi 11 material, associated 
compaction, and if so ordered, additional depth for the transverse subdrain. 
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C. Subdrain Pipe. For the number of feet of subdrafn pipe furnished and placed as subdrain outlets, the 
contractor will be paid the contract price per foot. 
D. Ralloval of Anchor Lugs. For the number of anchor lugs removed, the contractor will be paid the contract 
price therefor. Such payment shall be full compensation for removal and for furnishing and placfnq granular 
fill material, as specified. 
When a PCC patch is required to be finished low and covered with ACC but not so identified in the tabulation of 

patches, the additional, associated cost will be paid for as extra work. 
When reconstruction of gore areas is required, payment will be made accordfnq to Section 2301. 
When the Supplemental Specification for Pavement Smoothness applies to this work, full-depth patches greater 

than 250-feet in length will be indexed and evaluated as for patches between 250 feet and 50 feet in length, and the 
adjusted payment, if appropriate, will be on that basis, according to Paragraph B of the Schedule of Payment in that 
specification. 
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SUPPLEM:NTAL SPECIFICATIONS 
for 

PAVEMENT REPAIR 
(Full-Depth ACC Patches) 

February 16. 1982 

Specification 897 
Replaces part of 886 

lllE STANDARAO SPECIFICATIONS, SERIES OF 1977, SHALL APPLY. THIS IS A SUPPLEMENTAL SPECIFICATION f«lDIFYING 
REQUIREM:NTS FOR FULL-DEPlll ACC PATCHES IN SECTION 2212. AND THESE REQUIREMENTS SHALL PREVAIL OVER THOSE IN THE 
STANDARD SPECIFICATIONS. . 

897.01 DESCRIPTION. This specification applies to full-depth ACC patches for contracts to which the 
specification is applied, whether the type of patching material is designated in the contract or is the contractor's 
option. 

This work shall consist of the following: Removinq pavement in areas designated b,v the engineer to be patched; 
restoring the subbase or subgrade to a usable condition, and, if shown on the plans or required by the engineer, 
removal of a portion of the subbase or subgrade and furnishing and placin(l engineering fabric and granular fill 
materi a 1; furnishing and p 1 acing ACC patching materi a 1; constructing transverse subdrai ns through the shoulder; 
restoring the shoulder area; and controlling traffic during the construction period, as shown on the plans. This 
work is intended to provide a new, permanent traffic surface in the patch area. 

The plans will include a tabulation of patches showing location, and approximate area. The patch thickness and 
type of patch material may be included. The plans will identify the existing pavement type, the thickness, and for 
PCC pavement, the reinforcement and type of coarse aggregate. 

The plans may indicate patching is to include reconstruction of a gore area. When included, the details will be 
shown on the plans. 

897.02 MATERIALS. 
A. · Asphalt Cement Concrete to be used for patchinq shall meet requirements of Section 2203, 2303, or 2304. Any 
of these mixtures with the basic or job-mix asphalt content will be acceptable. 
B. Prillll!r or Tack-Coat Bit1111en. Paragraph 2212 .02C sha 11 app 1,v. 
C. Granular Fill shall meet requirements for one of the following aggregates: porous backfill (Section 4131); 
coarse aggregate for concrete ( gradation 3, 4, or 5); or 1 /2-i nch cover aggregate, either crushed stone or 
grave 1. 
D. Subdrain Pipe for subdrain outlets shall be perforated pipe meetinq requirements of 4142.0lB and of the 
diameter and length shown on the plans. 
E. Engineering Fabric shall meet requirements of 4191.09B. 

897,03 PATCH THICKNESS. The patch shall be constructed as shown on the plans. The thickness may be shown on 
the plan; if not shown, the thickness shall be according to the following table: 

Rigid pavement: Thickness of pavement but not less than 9 inches; not more than 12 inches will be required. 
Rigid pavement resurfaced or to be resurfaced with ACC: Pavement thickness, includin(l resurfacing, but not less 
than 9 inches; not more than 12 inches wil 1 be required. ( If full-depth removal extends below 12 inches and 
granular fill is not required, additional patching material may be placed /up to 3 inches) or granular surfacing 
material, Section 4120, may be placed and compacted to the proper elevation; the contractor wil 1 be paid for the 
cost of the additional material). 
Flexible pavement: Thickness of surface and base course, but not less than 9 inches; for thicknesses greater 
than 12 inches, the thickness of the patches will be designated. 

897 .04 PAVEM:NT REf«lVAL. Except where an existing joint forms an edge of the patch, the edges of the patch 
shall be severed by sawing full depth; a saw, a concrete cutter, or other equipment that will result in a reasonably 
vertical edge may be used. When the pavement exceeds 10 inches in thickness, a 10-inch severence will be considered 
full depth. After this severence is made, a drop harrmer, hydroharrvner, or other heavy equipment may be used. This 
work shall be done in such a way as not to damage pavement that is to remain. 

Reinforcement shall be removed from the patch area, and to approximately 1 inch or less from the concrete that 
is to remain. 

Unless otherwise shown on the proposal, all patches wi 11 be ful 1- lane width and the length of each patch, 
measured parallel to the centerline, will not be less than 4 feet. 

When repairing flexible pavement, excavation will not be required to be to a depth greater than necessary for 
the patch .thickness, and, if required, the granular fill. 

When repairing PCC pavement, even though the pavement may have been resurfaced with ACC, material sha 11 be 
removed for the full depth of the pavement, unless otherwise designated. Excavation will not be required to be to a 
depth greater than for the patch thickness, and, if required the qranular fill. 

All material removed and not designated for salvage shail be disposed of in accordance with 1104.08. 

897.05 RESTORING THE SUBBASE OR SUBGRAOE. When specifically required by the plans. or when required by the 
engineer, the exposed granular subbase or subgrade shall be removed and replaced as follows: 

Remove 4 inches below the bottom of the new patch, and replace with a granular fill material placed over an 
engineering fabric, as approved by the engineer. Wehn unstable material or excessive moisture is encountered in 
the subgrade, the engineer may order an additional thickness of granular fill, and his order may include 
additional depth for the transverse subdrains. 
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When a stabilized base or subbase is damaged during removal operatio~s. the base or subbase shall be restored, 
or it shall be leveled with a taper for drainage and filled full depth with patching material, at the contractor's 
expense. 

For other patches, when granular fill ·is not required, overdepth removal up to 4 inches below the bottom of the 
patch shall be replaced with the patching mixture; if greater than 4 inches, granular fill material and engineering 
fabric shall be placed, including the transverse subdrain, at the contractor's expense. 

The exposed subgrade or subbase shall be compacted by a minimum of two complete coverages with a vibratory. 
compactor. Granular fill shall be placed with a field optimum moisture content established by the engineer at the 
beginning of the work. Granular fill shall be placed in lifts not exceeding a nominal compacted thickness of 4 
inches; compaction sha 11 be by a minimum of two comp 1 ete coverages with a vibratory compactor and such add it i ona 1 
coverages as are necessary to assure a maximum density. The compaction procedure for granular fill normally will be 
established by the engineer using the initial granular fill area as a trial section. 

897.06 TRANSVERSE SUBORAINS. When granular fill material is required by the plaAs or the engineer, transverse 
subdrains shall be constructed using granular fill through the shoulder to outlet the low point of each patch, 
Patches shall have one drain for each 50 feet or fraction thereof of patch length. The trench width and depth and 
shoulder restoration shall be as shown on the plans. 

The plans may require subdrain pipe to be placed for the subdrain outlet. 
The transverse subdrain shall be constructed at or prior to the time the patch is constructed. 

897.07 ASPHALT CEMENT CONCRETE, FIJI..L-DEPTH PATCHES. After removal of the ·old pavement, the edges of the old 
pavement and the adjacent one foot of subgrade shall be lightly tacked. · 

The ACC patch mixture shall be deposited in layers;· the upper 6 inches shall be deposited in at least two 
layers, each not exceeding 3 inches in thickness, when compacted, Each layer shall be thoroughly compacted while 
hot, by rolling or tamping with mechanical tampers, to provide a dense, smooth-riding surface. Succeeding layers may 
be p 1 aced as soon as the preceding layer has been properly compacted. The final layer sha 11 be compacted with a 
steel-tired finish roller meeting requirements of 2001.05B or F; a roller meeting requirements of 2001.05F may be a 
small roller suitable for this type of operation. The engineer may require a reasonable number of test cores for 
density and depth be taken, with no additional payment, to verify that the contractor's construction method is 
satisfactory. The final compacted surface shall be level with, or not more than approximatel.v 1/4 inch above, the 
surrounding pavement. 

The patch shall not be opened to traffic until the mixture has cooled sufficiently to provide stability·, except 
that barricades shall not be left in place overnight. If the patch becomes seriously distorted for any reason, the 
contractor shall smooth the surface the next working day, by blading, scraping, filling, or by other approved means. 

Prior to resurfacing or before final acceptance, the patch shall be level with, or not more than 1/8 inch above, 
the adjacent pavement. 

897 .08 AREA RESTORATION. When the patch is completed, the excavated space along the outside pavement edge 
shall be filled with material similar to that in the remainder of the existinci shoulder, satisfactory to the 
engineer, and thoroughly compacted before the section is opened to traffic. 

897 .09 LIMITATIONS OF OPERATIONS. Unless the road is closed, traffic shall be permitted to use the pavement 
during construction operations, and all operations shall be so conducted as to provide a minimum of inconvenience to 
traffic. 

The work schedule shall be ad.iusted so that all the excavatin9, backfilling, compacting, and finishing of each 
patch will be completed in one working day. If unforeseen conditions should result in excavated sections being left 
overnight, a sufficient number of flaggers shall be assigned to warn and direct traffic, from the time construction 
operations have stopped until they have resumed again. No extra payment will be made for the necessary flaggers. 

The work schedule shall also be adjusted so that all barricades and equipment will be removed from the roadbed 
from 30 minutes before sunset to 30 minutes after sunrise. During working hours, operations shall be confined to one 
traffic lane of the highway except for minor encroachment on the adjacent lane, such as for sawing. During 
nonworking hours, all travel lanes and shoulder shall be free of debris or obstructions and shall be kept clear for 
use by traffic. 

After co111Tiencement of the work, the contractor shall work continually during working hours, except for 
unavoidable delays, to the completion of the project. Except where an accelerated work schedule is required, no work 
will be permitted on Sundays and holidays. 

Patches may be opened to traffic as soon as conditions permit their safe use. During closure, the contractor 
shall maintain signs, barricades, and lights, and he shall be responsible for all safety measures. 

Articles 1107.08, 1107.09, and 2303.15 shall also apply. 

897.10 IETHOO OF IEAS!JlEIENT. The the engineer will measure the quantities of the various items involved in 
full-depth pavement repair as follows. 

A. Full-Depth Patches. The number of individual, full-depth patches will be determined by count; patches in 
each traffic lane will be individually counted, Also, the areas of Type 1 and Type 2 ACC patches will be 
computed in square yards from measurements of the areas of pavement removed and replaced, except that each patch 
which is less than 18 square feet in area wi 11 be counted as 2 square yards. The length wi 11 be measured 
parallel to the centerline. 
B. Granular Fill. Where granular fill and engineering fabric are placed in patch areas, as specifically 
required by the plans or the engineer, the engineer will compute the area of granular fill placed as provided in 
Paragraph A, above. The engineer wi 11 not include areas where granular fill material was used in transverse 
drains or was used at the contractor's option. 
The engineer will compute separately areas where granular fill was placed to a depth greater than specified 
herein, at his direction. 
C. Subdrain Pipe. Where subdrain pipe is required for outlets of transverse drains, the engineer will compute 
the length of subdrain pipe used from the length of subdrain pipe shown on the plans and a count of transverse 
drains in which the subdrain pipe is used. 

897.11 BASIS OF PAYMENT, For construction of the various items involved in pavement repair, the contractor 
will be paid as follows: 

A. Full-Depth Patches. For the number of individual, full-depth patches placed, the contractor will be paid 
the contract price for each, and for the number of square yards of full-depth ACC patches placed, in each of the 
following categories, the contractor will be paid the contract price per square yard. 
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1. Full-Depth Patches, by Count. 
This payment shall be full compensation for sawing or cutting necessary for each patch area and for traffic 
control associated with that patch. 

2. Full-Depth Patches, by area, will be identified by the following categories. 
a. Full-Depth ACC Patches, Type 1, for patches 30 feet and shorter; 
b. Full-Depth ACC Patches, Type 2, for patches longer than 30 feet. 
This price shall be full compensation for removal and disposal of the old pavement, restoring the subgrade 
or subbase, furnishing and placing the patching materi a 1 and the tack-coat, and backfilling the disturbed· 
area. 

B. Granular Fill. For the number of square yards of granular fill furnished and placed, the contractor will be 
paid the contract price per square yard. This price will be full compensation for furnishing and installing 
granular fill material and engineering fabric, the additional excavation necessary for this placement and 
disposal of excavated material, construction of transverse subdrains, and backfilling the distrubed shoulder 
area. . 
When granular fill has been placed to a greater depth than specified herein, at the engineer's direction, 
payment per square yard for those areas will be increased by 20 percent for each inch of increased depth. This 
increased payment shall be full compensation for additional excavation and granular fil 1 material, associated 
compaction, and if so ordered, additional depth for the transverse subdrain. 
C. Subdrain Pipe. For the number of feet of subdrain pipe furnished and placed as subdrain outlets, the 
contractor will be paid the contract price per foot. 
When reconstruction of gore areas is required as a part of the contract, the basis of payment will be as shown 

on the plans. 
When the Supplemental Specification for Pavement Smoothness applies to this work, full-depth patches greater 

than 250 feet in length will be indexed and evaluated as for patches between 250 feet and 50 feet in length, and the 
adjusted payment, if appropriate, will be on that basis, according to Paragraph B of the Schedule of Payment in that 
Specification. 
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IOWA DEPARTMENT OF TRANSPORTATION 
Ames, Iowa 

SUPPLEIENT]IL SPECIFICATIONS 
for 

LONG1TUDINAL SURDRAINS 

January 19, 1982 

THE STANDARD SPECIFICATIONS, SERIES OF 1977, ARE AMENDED BY THE FOLLOWING ADDITIONS. 
SPECIFICATIONS AND SHALL PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS. 

Specification 898 
Replaces 859 

THESE ARE SUPPLEMENTAL 

898.01 GENERAL. Construction of lonqitudinal subc:trains shall consist of excavation, furnishinq anrl placinq 
lonqit.udinal subdrains, associaterl lateral suhdrains anrl subrlrain outlets, l)ackfilling, anrl restoration, 1111 in 
accord with the plans and these specifications. 

898.02 MATERIALS. All materials shall meet requirements for the respective items in Part IV of thP Stanrlarrl 
Specifications, with the following exceptions: 

A. Perforated Subdrains. Subdrain pipP shall be polyethylene corruqaterl tubino complying with all requiremP.nts 
of ASTM F 405, Heavv Duty Tubing. The t.ubinq shall not he or shall not have heen storerl in rlirect sunliqht fnr a 
total of more than fi mnnth,. 
The water inlet perforatinns shall be clPan ·1y cut and sh11ll he cut at right anqles to the aitch of thr 
corrugations, anrJ they shall be nlacerl in the center of valleys. The lenqth of the inrlivirlual slots shall not 
exceerl 10 percent of the inside nomi na 1 circumference of the tubi nq. The wi <:1th of the slots sha 11 be he tween 
1/lfi inch and 1/10 inch. The slot 11rea shall be a minimum of 0.75 percent of the area of the envelope enclosinq 
the outer surface of the drain tube {Nominal 0.0. ). 
8. Subdrain Outlets through the shoulrler shall h"" perforated tuhinq specifierl in Paragraph A, ahove, with ends 
of corruqated pipe meeting requirements of 4141.01, as shown on the plans, includinq tapererl enc:ts when shown on 
the plans. 
When special connections are required for suhrlrain outlets, these will be detailerl on the plans. 
C. Outlet Covering. The outlet covering shall be 1/2-inch mesh, qalvanizerl hardware cloth screen, or other 
rodent guard approved by the enq i neer. The cover i nq sha 11 he secure 1 y attached, in a manner approverl hv the 
engineer, such that it is rearlily removable for cleaning. 
D. Engineering Fabric, when required by the plans to be userl in the suhrlrains, shall meet requirements of 
4191.09. (See General Supplemental Soecificati ons.) J~spP.ction anrl acceotance sh11ll hP. in accorrl with IM 
491.14. 
E. Backfi 11 for Lonqiturlina 1 and Lateral Drains. Aggreqate for subrlra in hackfi 11 sha 11 meet req11i remP.nts of 
Section 4131. (See General Supolemental Soecifications.1 
F. Granular Material at Subdrain Outlets anrl the coverinq of RL-13 subdrains shall be Class A crusherl stone 
meetinq requirements of 4120.04. 

898.03 CONSTRUCTION. Continuous lonqiturlinal suhdrains shall he placerl as shown on the plans. nut.lets throuqh 
the shoulrler shall be installerl as shown on the plans at approximately 1,000-foot intervals. Arlrlitional outlets 
shall be provirlerl at the low point of saq in vertical curves. Outlet locations may he arljusterl by thP. engineer. The 
outlet end of each suhrlra in sha 11 be covered with the specif i erl outlet cover i nq. Cl ass A crusherl st.on... sha 11 he 
placed over porous backfill for RL-13 suhrlrains anrl at other subrlrain outlets as shown on the plans, and shall be 
well compacted by tampinq or vibration. Other outlets may be hy soecial connections which will he shown on the 
plans. 

Longiturlinal anrl lateral subdrains shall he constructed as shown on the plans. The aggreqatP. for suhrlrain 
backfill will he placed in one or more lifts, as indicate,j on the plans, anrl each lift shall be compacterl with 
vigorous vibration. The backfill material, toqether with any enqineerinq fabric which may he included in the design, 
shall he kept protectert and undisturbed during subsequent pavement removal, concrete placement, or other work, so as 
to prevent intrusion of foreign material into the porous backfill. 

Shoulrler subrlrain work shall inclurle restoration of the shoulrler and foreslope area. Stabilizerl shoulrlers shall 
be finished with a minimum depth of 4 inches of stabilizerl shoulder material. Shoulrlers paved with ACC shall he 
finished with a minimum depth of 6 inches of ACC base, Class 1, (Section ?203) or better, placerl in 3-inch lifts. 
Compaction sha 11 be subject to approva 1 of the enqi neer, and it may be accomp l i sherl with 1 oaded truck ti res. The 
material removed in the trenching operation may be wasterl alonq the outsirle ec1Qe of the shoulder as requirerl by the 
plans anrl subject to apProval of the enqineer; pieces larqer than approximately 2 inches shall be removed and 
disposed nf. 

Backslope subrlrains shall be covered with earth, as shown on the plans, after the porous hackfill is placed and 
compacted. The earth covering shall be levelerl to match the arJ .iacent area, anrl compaction of the earth is not 
nP.ce ssar.Y. The material remov<>.rl in the t.renchinq 0peration may be wasterl by sprearlinq over the arl .iacent area, 
sub ject tn approval of the enqi neer ; houlrlers larqer t han 4 in~h es shall he remnvPrl anrl rlisposerl of. 

RL-D subrl rains shall he covered with granul M 1nat~rial .1Pscrihcrl i n 898 .0?F, as shown on the plans, ,1ft.er ttir 
norou5 bacdil l is placerl and compactf>rl . The gra nular mat_erial sha ll hf> r.omp acterl in the same manner as the porous 
l>ild ' ill . The mate ria l rPmoved in the t renching op0r<1ti nn may he wast ed by sprearling on the arljacent or nearby 
3 , .,,ir.. 1 .1 1~ jec , to ~pprov a 1 of t.h P. 1>nq i ~eer , in a m<1 nner t11a t 1 eave, the ~ 1 opes in the subrlra in area as shown on t hf> 
1- : ,, ... . 

1,JhPr• thP work is comn l c t erl , a 11 sub-i r o in out. l <>t ~ sh a l i tw oor>n, fr Pe of rlebr i s , anrl ready to function. 

fi9U .U4 LI MITATIONS. When the rnarl jc oprn tl'l p11hl ;r traffic rl,:rt n'l cons tructi on, work or uncomplPt P.r1 wor~ that 
inr0rfrr0s with traffi c sha ll bP. on onlv nnP ~i rl e of the navPmPn t at anv l oca tion. 

898 .0~ METHOD OF "4EASUREMENT. Th" rn qin<:Pr w;Jl ,;nn•o1 1t P 1-h!' lr• nqrt,~ of suh,1rain and thP outlets to he mP asur"rl 
,, ~ Pil~11•rnt :;~ fo l in, ,~: 
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1. 

2. 

3. 

Longitudinal Subrlrain (Backslope). The measured lengths of hackslope and RL-13 oerforated suhrlrains placed 
of each size, with the measured lenqths of perforated subdrain placed in laterals and outlets, inclurlinq the 
1-foot extension into the corrugated pipe, and excluding lengths of corruqaterl pipe. 
Longitudinal Subdrain (Shoulrlers). The lengths of shoulrler perforatec1 subrlrains olacP.r1 of eac~ size , 
calculated from centerline stationinq, with the measurer1 lengths of oP.rforated subrlrains placed in latera ls 
and outlets, including the I-foot extension into the corrugated pipe, and exclurling lenqths of corrugaterl 
pipe. 
CMP Subdrain Outlets. A count of sections of corrugater1 pipe of each size placed in outlets. 

898.06 BASIS OF PAYMENT. For the number of 1 inear feet of longitudinal subdrain of each size placed, the 
contractor wi 11 be pa id the contract price per 1 i near foot, and for the number of subdra in out 1 ets of each size 
placed, the contractor will be paid the contract pr ice for each, as follows: 

1. Longitudinal Subdrain IBackslope), including RL-13 subdrains. 
2. Longitudinal Subdrain (Shoulder). 
3. CMP Subdrain Outlets. 

Payment for longiturlinal subdrains shall be full comoensation for cuttinq, removal, anrl disoosal of trench material, 
including laterals and outlet locations; furnishing and placing subrlrain oipe, laterals, elbows, tees, special 
connections, coup 1 i ngs, and adaptors in accordance with the manufacturer's recommenrlat ions; furnishing and placing 
porous backfill, and crushed stone for RL-13 suhrlrains; furnishing anrl placinq engineerinq fabric as requirerl: 
restoring the shoulder of shoulder subrlrains and covering backslope subrlrains with earth, inclurlinq shoulder outlet 
locations; and necessary traffic control when not inclurled in a separate item. Payment for CMP Suhrlrain Outlets 
shall be full compensation for furnishing and installinci corrugated culverts at outlets, inclurlinq the outlet 
coverings, grouted joints and special connections, drilling or forming into an existing rlrainaqe facility, anrl 
associated excavation, backfill with specified material, and restoration. 
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GENERAL NOTES: 
Details indicaled hereon are lor the con struction of long,tudmal 
subdrains and outlets . All work and materials used in the ,nsla lla ­
tion shall be in conlormance with applicable Standard Road 
Plans. currenl Standard and Supplemental Spec i fications Reier 
to ··TabulaHon 01 Longitudinal Subdrains" lor details ol individ ­
ual subdra1n installations . 

Each outl et shall be covered w ilh '1r • m esh gal.,anized sc reen or 
an appro.,ed commercial rodent guard. The guard shall be 
securely fastened (but nol permanen tly) to the outlet pipe end by 
means approved by the engmeer. 

Subdrain lrench shall be located ad1acenl lo edge ol roadway 
,avement. On new construclion pro1ecls. the subdraan shall be 
placed a lier the m ain line pa.,ing and prior lo shoulder placement. 
On new pro1ects w ith lied P.C.C. Shoulders, trench location shall 
be as determined by the engineer. On existing roadways, the 
tr,ench shall be capped w1lh material per currenl Standard and 
~plemenlal Spec, l ications. 

PNce bid tor " Longitudinal Subdrain . As Per Plan .. (m lin. II.) and 
··c.M.P. Subdrain Ou lier· (No.) shall be considered lull compen­
sation lo r all ,nstallallon work and materials necessary as 
de-ta iled hereon. i ncluded in currenl Standard and Supplemental 
Spec1ticalions and as required by pro1ec l plans. 
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Proposed 
Patch 

22" 

SECTION 8-B 

Existing 
Pavement 

Shoulder Replace 

in Kind 

t :+« tit riOii:::tt ri )$ I 

• 
Existing ·Pavement 

@ Use engineering fabric full width under 
· pavement when granular subbase is used. 

TRANSVERSE SUBDRAIN OUTLET 
FOR FULL DEPTH PAVEMENT PATCHING • 

Shoulder Replace in Kind 
6" Min. Depth 

Proposed 3" Slotted Corrugat~d 
Polyethelene Pipe (D 

© Placement of engineering fabric shal l 

extend 1 foot beyond the edge of 
pavement around outlet installqtic n. 
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BRIDGE APPROACH SETTLEMENT CORRECTION FOR THE PAVEMENT AND SHOULDER 

Bridge approach maintenance has been a continuing problem in Iowa. Over the 
years we have tried many different approaches to solving these problems and 
are still trying new ideas. 

The current design for a bridge approach section is shown as Standard Road 
Plan RK-11. It was designed with a min imum 20 ft. heavily reinforced section 
of pavement immediately adjacent to the bridge and resting on the bridge 
abutment paving notch. It was intended that this section would be 
sufficiently rigid to carry heavy loads onto the bridge with minimum impact if 
the approach settled. The approach always seems to settle. Three 20 ft. 
sections of concrete pavement were placed adjacent to this approach section 
with two 4 inch pressure relief joints spaced 20 ft. apart inmediately ahead 
of this 60 ft. section. 

It was intended that this approach section would provide the flexibility we 
needed for mud pumping to raise the pavement should the embankment subside. 
It was also designed to provide the necessary pressure relief to avoid damage 
to backwalls from expanding concrete pavements. 

Over the years we have pumped a lot of bridge approach sections in order to 
level them up and generally succeeded in breaking them up. Our past 
experience has been using mud pumps with a mixture of cement and dirt as the 
fill material. There seems to be a tendency to mix this material too dry and 
build pyramids under the slab which did raise the slab, but did not give 
adequate support. 

Over the last few years we have used our mud pumps more to fill voids under 
the slabs than to raise them and to level the settled slab with an asphalt 
overlay. 

The asphalt overlays were generally placed with one of the Department's two 
asphalt laydown machines that are operated out of the central office, as 
requested by field supervisors. We try to cover the entire state each year 
with these machines and smooth up bridge approaches, level dips over culverts 
and strengthen weak pavement sections. We limit the length of an asphalt 
leveling course to 600 ft. except for special situations. Our crews have 
become experts in placing these leveling courses. 

The pressure relief joints that we show within about 80-100 ft. of the end of 
the bridge in our detail RK-11 often times fell within the area of the asphalt 
overlay. The result was that the pressure relief joint reflected up through 
the asphalt very quickly and then the asphalt spalled back on both sides of 
the pressure relief joint causing a substantial dip or bump. Patching these 
spalled areas was extremely difficult because of the unstable nature of the 
joint filler in the pressure relief joint. 

We know that it is important to maintain the pressure relief on bridges 
because where we've neglected to do this we have broken backwalls and even 
moved bridge decks several inches. 

In an effort to eliminate the problem of the joint reflecting through the 
leveling course, we have now moved the pressure relief joint up beyond the 
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normal limits of the leveling course and at the same time have filled the 
pressure relief joints that lie within the leveling course and causing us 
problems. 

You will also find attached to this paper a copy of a new preliminary plan for 
a bridge approach section that some people feel will solve all of our 
problems. This section has not yet been tried, but plans are in design stage • 
for the first installation to be in 1983. 

This approach section relies heavily on new bridge techniques that our Soils 
Design Section feels have practically eliminated bridge approach berm 
subsidence. If we have eliminated the subsidence, then our major problem is 
eliminating the pavement pumping and faulting that occurs at these 
approaches. The pavement pumping and faulting should be reduced by a 4 inch 
lift of open graded granular backfill and the drainage system placed in 
conjunction with this blanket. There is also a filter fabric membrane placed 
under the granular backfill to prevent the pumping of the subgrade material up 
into the granular backfill. This fabric is also intended to allow us to mud 
pump the approaches to take care of any settlement without contaminating the 
granular backfill. 

There was a lot of though given to this design, but its success must still be 
proved. The 1982 cost of raising pavement with state crews by use of Koehring 
mud pumps was about $88 per c.y. of material pumped. The cost of leveling by 
asphalt paver was about $40 per ton of material placed. 
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