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INTRODUCTION 

There still exists in Iowa substantial mileage of 1920's and 

1930's portland cement concrete (PCC) pavement, 5.4 m (18 ft) 

wide with one, two or more asphalt cement concrete (ACC) overlays 

dating from the 19501s to more recent times. The first overlays 

were placed to fill the curb sections, to cover joints and to 

improve rideability. Successive overlays were placed to cover 

reflective cracks and to again improve the rideability. 

To date, most of this mileage remains 5.4 m (18 ft) wide and has 

its original horizontal and vertical alignment. These roads, 

formerly a part of the State system, now mostly transferred to 

county jurisdiction, are increasingly more hazardous to drive 

(due to fewer and fewer motorists having significant driving 

experience on this type of road) and more difficult to maintain 

(especially along the edge of the pavement). 

While there is agreement that these roads need to be improved, 

both from a safety and a maintenance perspective, there is no 

affordable, commonly accepted method available to accomplish the 

needed improvements. For example, Tama County has nearly 32 km 

(20 miles) of original (constructed in the 1920's) US 30. 

To do a reconstruction of this mileage (involving removal of 

existing pavement, corrective grading, and new paving) would use 

all of the countyls Farm-to-Market money from now to Well into 

the next century. 
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OBJECTIVE 

The objective of this project was to search for an effective, 

affordable technique, based on cold in-place recycling of 

ACC pavement, to widen an existing road, 5.4 m (18 ft) in width, 

to 7.2 m (24 ft) and to have a finished surface capable of 

carrying traffic with little or no additional work. 

Specific topics to be investigated were: 

1. Structural adequacy of the milled and cold recycled 

rehabilitated pavement. 

2. Density measurements to compare the density obtained in the 

several sections to the laboratory density of the recycled 

material. 

PROJECT LOCATION AND DESCRIPTION 

The proposed research was part of a project to improve a portion 

of Tama County Route E66 (formerly Iowa 212, formerly US 30) (see 

Figure 1) and involved: 

1. Basic treatment: cold in-place recycling of 75 mm (3 in.) of 

the existing ACC surfacing to provide material for a widening 

strip, 900 mm (3 ft) wide, to be placed along each side of 

the existing roadway. 
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2. Test sections applied to "Basic Treatmentn sections: 

A. 120 m (400 ft) of aggregate seal coat only plus three 

different engineering fabrics placed over the 

longitudinal joint. 

B. 120 m (400 ft) of slurry seal coat only plus three 

different engineering fabrics placed over the 

longitudinal joint. 

C. 210 m (700 ft) of a 50 mm (2 in.) overlay of new hot mix 

ACC only plus three different engineering fabrics placed 

over the longitudinal joint. 

3. A. As in 2A above. 

B. As in 2B above. 

C. Test section applied to 210 m (700 ft) where 75 mm 

(3 in.) of ACC were cold milled to provide material 

for the widening strip and an additional 75 mm 

(3 in.) of remaining ACC were cold in-place recycled 

(placed by an asphalt paver): 

CONSTRUCTION 

This research was part of a project to improve a 7.2 km 

(4.5 mile) portion of Tama County road E66 (formerly Iowa 212, 

formerly US 30). Approximately 75 mm (3 in.) of the 
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150 mm (6 in.) ACC resurfacing on this PCC pavement was milled 

off to provide a 900 mm (3 ft) widening strip on both sides of 

the existing roadway. Fog seal treatment, bituminous seals or 

slurry seals were used to provide the wearing surface. 

The contractors began the milling and trenching operations on 

June 14, 1989 and the entire project was completed August 17, 

1989. 

The milling procedure began at station 2315+50 in the eastbound 

lane only. With the milling machine being 3.6 m (12 ft) wide and 

the road lane 2.7 m (9 ft) wide, the outside track of the machine 

broke off pieces of the ACC at the edge. The subcontractor began 

the trenching operation 900 mm (3 ft) wide and 230 mm (9 in) deep 

behind the milling machine and it soon proved inadequate in 

keeping pace with the milling operation. There was some 

discussion about obtaining another trencher. In the meantime, 

the trench was formed 760 mm (2.5 ft) wide and 

100 mm (4 in.) deep with a motor grader. 

Trenching on the following day began at station 2351+00 prior to 

milling to give the trenching machine a head start. The milling 

operation ran smoothly until the milling train ran out of asphalt 

emulsion. The train was again running smoothly with a new supply 

of CRS2 emulsion out of Des Moines, but ceased operating to allow 

the trencher to catch up. 
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Work proceeded eastward toward Chelsea and back westward with the 

milling operation now working mostly in the left, westbound lane 

toward the research sections of the project (station 2333+00 to 

2365+00).  The new "Ditch Witch D-100" trencher did a 

significantly better job of keeping pace with the milling machine 

and with only a few minor repairs. Compaction of the cold 

recycled material was initially done with a motor grader running 

the tires on the widening strip, but this proved ineffective. 

Later, a fully loaded tandem axle truck was used to achieve 

better results. However, cracks developed in the mat in a few 

trench areas caused by what appeared to be a saturated subgrade 

flexing under the compactive effort. 

An AC-10 asphalt cement was used to place the engineering fabrics 

over the widening joint throughout the test sections. Trevira 

1114 was placed from station 2345+00 to 2346+00, 1-Step Roadglas 

from station 2344+00 to 2345+00 and station 2351+00 to 2352+00, 

and Petromat from station 2343+00 to 2344+00. Three other 

similar test sections used identical lengths of fabric. There 

appeared to be no appreciable difference in performance between 

the various fabrics after three years in that they all allowed 

longitudinal reflective cracks at the widening strip to surface 

as early as one year after construction. 



FIELD EWALUATION 

Road Ratern testing has been conducted annually on the entire 

project with the exception of 1990. The Road Rater is a dynamic 

deflection measuring device used to determine the structural 

adequacy of pavements. The difference in pavement structural 

ratings from year to year (Table 1) may be explained by the fact 

that annual testing is performed in the outside wheeltrack during 

the months of April and May when the roadway exhibits the 

greatest instability. Thus, the structural rating can vary from 

one year to the next depending upon the amount of moisture in the 

soil at the time of testing. For the most part, a high 

structural rating will correspond with a thicker overlay. The 

difference in these results are statistically insignificant. 

Field cores were taken in the spring after construction to 

correlate field densities to laboratory densities (Table 2). In 

every case, the field densities exceeded those obtained in the 

laboratory. 

Table 1. Deflection Testing 

Structural Rating 

Soil K 

1989 

2.10 

8 6 

1991 

1.68 

86 

1992 

2.02 

9 0 



Field cores were also taken from the project one year after 

construction to evaluate densities of the cold recycled asphalt 

concrete used in the widening strip (Table 3). No statistical 

significance exists between these core densities. The mix 

Table 2. Lab and Field Core Comparison 

Core Core Laboratory Core as Core Unit Wt, 

Number Location Density Density % of Lab Pcf 

139.9 

137.2 

138.3 

137.1 

139.4 

136.6 

139.7 

137.7 

136.8 

136.5 

137.0 

134.7 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

2384+60 Rt 

2414+08 Lt 

2447+24 Rt 

2478+40 Lt 

2509+56 Rt 

2532+47 Lt 

2594+81 Rt 

2641+61 Lt 

2687+35 Rt 

2743+38 Lt 

2785+17 Rt 

2806+40 Lt 

2.242 

2.199 

2.216 

2.197 

2.234 

2.189 

2.239 

2.206 

2.193 

2.187 

2.196 

2.158 

2.161 

2.186 

2.067 

2.121 

2.073 

2.119 

2.147 

2.153 

2.152 

2.135 

2.128 

2.111 

103.7 

100.6 

107.2 

103.6 

107.8 

103.3 

104.3 

102.5 

101.9 

102.4 

103.2 

101.8 
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appeared to be a fine mix and had a relatively high percentage of 

asphalt cement (>7%). The aggregate gradation for both sample 

cores 1 and 6 is given in Table 4 and the gradation chart is in 

Figure 2. 

Core #I 

Table 3. Post Construction Core Data 

Aggregate Gradation an s 0.45 Power Chart  

Figure 2 

Density 

2.212 

2.181 

2.168 

2.131 

2.124 

2.106 

Core # 

1 

2 

3 

4 

5 

6 

Location 

2366+94 EB 

2478+70 EB 

2529+03 EB 

2527+19 WB 

2488+90 WB 

2373+20 WB 



CRACK SURVEY 

A detailed crack survey of the test sections has been conducted 

annually since the completion of the project in 1989. The 

purpose of the crack survey was to document occurrence of new or 

reflective cracking in the surface. The chip seal, slurry seal, 

and fog seal sections were only surface treatments that clearly 

exhibited the underlying pavement cracking due to the milling of 

the top surface. Therefore, only the 210 m (700 ft) hot mix ACC 

and cold recycled ACC test sections could reveal true reflective 

surface cracking since the completion of the project. The 

section that was milled and overlaid with hot mix ACC experienced 

more than ten times the length of total transverse cracking 

(Figure 3) and six times the length of total longitudinal 

cracking than the cold recycled ACC test section. The majority 

of the longitudinal cracking occurred at the widening joint 

between the old roadway and the widening trench. 

* 

Table 4 
Combined Aggregate Gradation By Extraction 

Sieve Size 

19 mm (314 in) 

13.2 mm (112 in) 

9.5 mm (318 in) 

4.75 mm (#4) 

2.36 mm (68) 

1.18 mm (#16) 

600 pm (#30) 

300 pm (#50) 

150 pm (#loo) 

75 pm (#200) 

Percent Passing 

Core #I 

100 

9 8 

8 2 

64 

5 1 

40 

25 

19 

16 

Core #2 

100 

9 9 

9 3 

71 

5 5 

4 4 

33 

19 

14 

12 



700 
2" Type B ACC 

" 
Test Sections 

Figure 3 

CONCLUSIONS 5 RECOMMENDATIONS 

This research resulted in the following conclusions: 

1. Cold recycled ACC pavement does provide adequate pavement 

structure for a low volume road. 

2. Blading out 100-125 mm (4"-5") of shoulder material prior to 

trenching should improve the speed of the trencher in keeping 

pace with the milling operation. A specially designed 

cutting edge fitted for a motor grader should work well. 

3. The 75 mm (3 in) cold recycled section with a 50 mm (2 in) 

ACC overlay had considerably less cracking after three years 

than the section with a 2 inch ACC overlay and no cold 

recycling. 
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Iowa Department of Transportation 
800 Lincoln Way. h e s ,  IA 50010 5151239-1414 

MAY 3 1 t988 

County Auditor: 

We a r e  enclosing one f u l l y  signed copy o f  the c o n t r a c t ( s )  awarded by 
your Board of Supervisors for  the  following p r o j e c t ( s ? :  

Tama County, SN-4875(!!, ACC 

Very t r u l y  yours,  

Harvey H .  Olson 
Contracts  Engineer 
Highway Division 

Enclosure 

cc :  D i s t r i c t  1 Engineer 
R e i l l y  Constr. Co., Inc. 
Box 99 
Ossian, IA 52161 
Tama County Engineer 



CONTRACT NO. 28bbb 

County TAnA Pro'ect No. SN-4875 (L ) - -51 -8b  
T~~~ of work , GRADE 8 ACC P ~ V E N E N T  Mtles 9.3200 
cost Center aOlooO Ob'ect Code 

ON SECONDARY R O A D  E-bb FROfl THE JUNCTION OF U.S.  30- 
SOUTHEASTERLY T O  APPROXIMATELY 0.6 MILL  kEST OF THE JUNCTION 
OF I O W A  21. 

This a reement made and entered by and between the UOARD OF SUPERVISORS OF TAnA 
C O & T Y ~  IO~IA 

Contracting Authority, and 
REILLY C-CO.. LNC. O t a S S l A F I ,  IOldA 

It is agreed that the notice and instructions to bi d rs, the proposal filed herein, the general specifications 
of the Iowa Department of Transportat~on for e484 , together with supplemental specifications and 
spec' I pro i i n . toge er ith the general and detailed plans, If any, for said project 

f N - ~ X ? f ( b - - & - r b  , togetherwith Contractor's performance bond, are made a 
part hereof and together with this instrument constitute the contract. This contract contains all of the terms 
andconditionsagreed upon by the parties hereto. A truecopy of said p l a ~ A ; v ' d f ~ f ~ o n s i s  now on file in 
the office of the Contracting Authority under date of . Contractor, for and in consideration of $ 

. , payable as set forth in the 
specifications constituting a part of this contract, agrees to construct various items of work and/or provide 
various materials or supplies in accordance with the plans and specifications therefor, and in the lo~ati0nS 
designated in the Notice to Bidders. 

Contractorcertifies by hissignatureon thiscontract, under painof penaltiesfor falsecertification, that he 
has complied with lowa Code Section 324.17(8) (1985) as amended. if applicable. 

In consideration of the foregoing, Contracting Authority hereby agrees to pay the Contractor promptly 
andaccording to the requirementsof thespecifications the amountsset forth, subject to the conditionsasset 
forth in the soecifications . - . . . . . . . . . . . - - . . . . - - . . - . . . . 

It isfurtherunderstoodand agree ha e a v workshall b !3~K'f. kSf '~  men ed completed in c ord n 
with the following schedule: @ ~ % Y L .  %A?'  h~o%f.. %AYS 

Cb/30/89 L20 

Time is the essence of this contract. 
To accomplish the purpose hereinexpressed, Contracting Au 

four other identical instruments as of the %day of / 

BOARD OF SUPEKVISORS OF T A n A  COUNTY* l O Y A  
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CONTRACT PRfCES 

Propasti D NO 6 5 0 8  CONTRACT NO. 2 8 b b h  Badorder NO 157 
Contnctcds NOJ 71 71 UI n u  flJ Counv TAnA ~ a g . 3 ~ 0  1 

Prol=tNo S N - 4 8 7 5 ( L l - - S b - b b  T m o t ~ o n G R A b E  8 ACC PAVERENT 

SURFACING. GRANULAR- 
CLASS A CRUSHED STONE - 
ON ROAD 

Une No. 

bO TONS 

1 I / 

UnR Rlos 1 Amount 
H m  ltnn huntl ly  

uUl UnlU oo(lm mnta Dollam xXX.xxx XXXX XX,xXX.XXx XX 
n!n 

APRONS. CONCRETE 
PRECAST. be X 3 '  

APRONS. COYCRETE 
PRECAST. 7' X 3 '  

APRONS* CONCRETE 
PRECAST. B e  X 4'  

APRONS. CONCRETE* 3b I N *  
D I A -  

APRONS. ~ E T A L I  2 L  IN.  
D I  A -  

APRONS. RETAL. 2 4  I N -  
DIA.  

b ONLY 

2 ONLY 

2 ONLY 

b ONLY 

9 ONLY 

'4 ONLY 

2 ONLY 

2 ONLY 

2 ONLY 

'4 O N L Y  

b ONLY 

L ACRES 

295 L INEAR F T  

1SS.0000 

L b S  .OOOO 

Y50.0000 

3,225-0000 

LSQO - 0000 

1 2 0  .OOOO 

APRONS,' f lETAL- 3b IN.  
D I  A. 

APRONS. ?'lETAL* bb IN. 
D I A -  

APRONS* BETALI 7 8  I N .  
DIA.  

APROMSI ~ E T A L I  ARCH. 2 8  
I N .  X 20 I N .  

APRONS. nETAL. ARCH- 4 2  
I N .  X 2 9  I N .  

CLEARING 8 GRUBBING 

CULVERTI CONCRETE 
ROADWAY PIPE. 3 b  IN.  
DIP.  

CULVERT, CORRUGATED 
n f T A L  ARCH ROADUAY P I P E *  
2 8  IN.  X 20  I N .  

27 L INEAR F T  

CULVERT. CORRiJGATED 
I IETAL ARCH ROADWAY P I P E .  
YZ I N -  X 2 9  I N .  

1 0 8  L INEAR FT 

CULVERT* CORRUGATED 
nETAL ARCH ROADUAY PIPE. 
4 9  I N .  X 3 3  I N .  

1 2 0  L I N E A R  FT 

CULVERT CORRUGATED 
UETAL ROADWAY PIPE. 2 1  
I N -  D IA .  

7 4  L INEAR F T  

CULVERT. CORRUGATED 
PETAL ROADWAY PIPE,  24 
I N .  D I A *  
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CONTRACT PRICES 

ProWdall.0 NO 8 80 8 80 CONTRACT NO. 2 8 b b b  Bld Order No. L 5 7  

c c n t n a o ~ a  h n t r  T All A paps NO. 3 

~ro l~ t~o .SN- (1875(11- -51 -8b  rvp.ofwonGRADE D ACC PAVEMENT 

2 ONLY O(130 APRONS. CONCRETE 
PRECAST* 1 2 '  X 5' 

0 4 9 0  APRONS. CONCRETE 
PRECAST. 8 '  X 4' 

0 4 5 0  APRONS* CONCRETE. 4 8  IN .  
D IA .  

O(1bO APRONS. HETALI 21  IN. 
D I  A -  

0 9 7 t  APRONSi RETALI 3 0  I N .  
D I  A -  

0 4 8 0  APRONS. IIETAL* ARCH. 4 9  
I N .  X 3 3  IN. 

0 4 9 0  APRONSi HETALI ARCH* 42  
I N *  X 2 9  IN.  

0 5 0 0  CLEARING 8 GRUBBING 

0 5 1 0  CONCRETE. STRUCTURAL 

0 5 2 0  CULVERT. CONCRETE 
ROADMAY PIPE-  4 8  IN.  
DIA. 

0 5 3 0  CULVERTI CORRUGATED 
HETAL ARCH ROADWAY PIPE. 
49 IN .  X 3 3  I N .  

0 5 4 0  CULVERT. CORRUGATED 
fiETAL ARCH ROADMAY PIPE. 
b4  I N .  X 4 3  I N .  

0 5 5 0  CULVERT. CORRUGATED 
flETAL ENTRANCE P I P E *  1 8  
I N -  DIA. 

0 5 b 0  CULVERT. CORRUGATED 
nETAL ENTRANCE PIPE*  2 4  
I N -  DIA. 

0 5 7 0  CULVERT. CORRUGATED 
IlETAL ROADUAY P I P E *  2 1  
I N .  D I A .  

0 5 8 0  CULVERT. CORRUGATED 
nETAL ROADWAY PIPE. bb 
I N -  DIA. 

0 5 4 0  CULVERT. CORRUGATED 
nETAL ROADMAY P I P E -  30 
I N .  DIA. 

Oh00 CULVERT.. CORRUGATED 
METAL ROADMAY PIPE*  54 
I N -  DIA. 

2 ONLY 

(CONTINUED) 
0 4 2 0  FLAGGERS 1 0  DAYS L00.0000 1.000.00 

Itun owncnv 
.nd Unb UM NO. 

UnU Price I Amount 

1 ONLY 

Ibm Oalim Clnb 
X.XXX,XW XXXX 

7 ONLY 

Dollan n(s 
~ . X X X . Y X X  xx 

I ONLY 

2 ONLY 

2 ONLY 

2 ACRES 

3 2 - b  CUBIC YDS 

B L  LINEAR FT 

25 LINEAR F T  

UO LXNEAR F T  

Lb5  LINEAR FT 

28  LINEAR FT 

113  LINEAR FT 

3 3  LINEAR FT 

4 3  LINEAR fT 

124 LINEAR FT 
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f o r r n ~ l B d 7  H a  
CONTRACT PRICES " 

~opaallo NO eeoe80 CONTRACT NO. 2 6 b b b  014 order NO as? 
contrm. ~ o l  71 71 41 fl~ 1U mntvTAflA pagawo 2 

Pmyn No SN-4875 (1) - -51-8b TYMMW~~GRADE & ACC PAVEnENT . 

CULVERT. CORRUGATED 
METAL ROADYAY P I P E *  7 8  
IN.  DIA. 

UIW NO. 

1 0 2  LINEAR F T  

CULVERT. -PRECAST 
CONCRETE 8 0 x 1  b *  X 3' 

nam 

3 b  LINEAR FT 

1 8  LINEAR F T  

L2 LINEAR fT 

1 ONLY 

9 ONLY 

X,XXX.XXX 

CULVERT. PRECAST 
CONCRETE BOX. 7 '  X 3' 

 tam owrnlty 
md U n h  

CULVERTi PRECAST 
CONCRETE BOX* 6' X 4 '  

(CONTINUED) 
02CO CULVERT1 CORRUGATED 29  LINEAR FT b2.0000 1 ~ 4 8 6 . 0 0  

METAL ROADMAY P I P E *  3 b  & a  

I N -  DIA. j.._ 

XXXX 

ELBOUSI CONCRETE P I P E *  
3b IN .  DIA. 

unn pr~m 1 Anwunf . 

XX.Xxx.XXX XX 

ELBOWS. CORRUGATED flETAL 
ARCH ROADYAY P I P E *  42  
I N -  X 29 IN. 

Dollin 

ELBOWS. CORRUGATED flETAL 
ARCH ROADYAY PIPE. 4 9  
IN.  X 3 3  IN. 

ELBOMS. CORRUGATED flETAL 
PIPE-  21 IN.  DIA. 

CsnU 

2 ONLY 

2 ONLY 

Wllara nc 

ELBOUSt CORRUGATED RETAL 
PIPE. 3 b  I N -  DIA. 

EXCAVATION* CLASS 101 
ROADMAY 8 BORROU 

2 5 7 5 2  CUBIC YDS 

EXCAVATION CLASS 20 

GRANULAR flATER IAL 

~~OBILIZATION 

flORTAR. FLOWAQLE 

OVERHAUL 

27b  CUdIC YDS 

3 2  TONS 

LUrlP sun 
2 2 0  CUBIC YDS 

3252bL  STA. YDS. 

Lump sun R E ~ O V A L  OF EXISTING 
STRUCTURES 

REIIOVAL OF PAVEMENT 9753 SQ. YDS. 

2 L  ACRES 

95 LINEAR FT 

8470 CUBIC YDS 

LUMP SW 

STABIL IZ ING CROP - 
SEEDING AND F E R T I L I Z I N G  

SUBDRAINi PLASTIC PI!'€* 
b I N .  

TOPSOIL* STRIP. SALVAGE 
AND SPREADING 

TRAFFIC CONTROL 



P ~ O & ~ I D N O  4 4 0 8 8 0  CONTRACT PIO. 2 8 b b b  8id Order NO. 1 5 7  

contracto<s No l J i & A d a  COunhl TAMA PageNo 5 

~ r o j e c t ~ o  S N - 4 8 7 5 ( 1 J - - S L - B b  Typsdwo~kGRADE 8 ACC PAVEPtENT 

. --... -,.---. 
0 6 2 0  SUBDRAIN, T I L E I  b I N .  9 9 5  L I N E A R  FT 7.0000 k v 9 b S - 0 0  

D I  A. 

T O P S O I L 1  STRIP.  SALVAGE 
AND SPREADING 

Ltna No. 

4 9 b L  CUBIC YDS 

( C f i N T T N I I F D I  

l t m  Item auantw 
.nd U n b  

T R A F F I C  CONTROL 

FL AGG ERS 

L u n P  sun 
bil PAYS 

28 L I N E A R  F T  

X X W X X  XXXX XX'XXX.XXX 

Unlt Price I Amount 

CULVERT. CORRUGATED 
METAL ROADMAY P I P E *  b b  
IN.  DIA.  

Dottan 

CULVE $TI CORRUGATED 
nETAL  ROADWAY P IPE.  4 6  
I N .  D I A .  

1 0 9  L I N E A R  F T  

CBnb 

ASPHALT PAVEMENTI 
IN -PLACE COLD RECYCLED 

ASPHALT REJUVENATING 
AGENT 

EXCAVATIONI CLASS 13. 
FOR WIDENING 

SHOULDERS. GRANULAR, 
TYPE 8 

BASE* T Y P t  B CLASS 1 
ASPHALT CEMENT CONCRETE 

ASPHALT CEMENT 

PRIMER OR TACK-COAT 
BITUPlEN 

SHOULDER CONSTRUCTION. 
EARTH 

ASPHALT EMULSION FOR FOG 
SEAL 

Doltan 

4.3991. GALLONS 

2815 TONS 

2 2 7 3  TONS 

b3b TOhS 

3727 GALLONS 

1 5 3 5 b  GALLONS 

ASPHALT EMULSION FOR 
SLURRY SEAL 

7'4b GALLONS 

AGGREGATE FOR SLURRY 
SEAL 

2b TONS 

AGGREGATE* ROADWAY 
COVER. 3 / 6  I N .  

BINDER BITJPIENI FURNISH 
8 APPLY CRS-2S 

F A B R I C  REINFOPCEMENT 

ASPHALT PAVEnENT- 
IN-PLACE COLD RECYCLED 

ASPHALT REJUVENATING 
AGENT 

2 6  TONS 

b 4 0  GALLONS 

4 2 2 1 5  GALLONS 



P-I 1.0. NO. 860 8 eo CONTRACT NO- 2 8 b b b  Bid order NO. 

commnorh ~ o 1 ~ Q l  CounhlTAMA paps NO. '4 

project No. SN- U 8 7  5 (1 -- 51- 8 b TYPO~WM* GKADE 8 ACC PAVEflENT 

ObZO CULVERT. PRECAST 
CONCRETE BOX. 'L?' X 5' 

Ob30 CULVERT. PRECAST 
CONCRETE 80x1  0 '  X 4 '  

I U 

unn ~ n c e  I Amount ' . 
aM Unlta 0cU.n a n t s  Dollam nr Item OMnllIy 

W X X X  XXXX XX,XXX.XXX XX 
Uns No 

2b LINEAR FT 5 2 5 - 0 0 0 0  13.b50.00 

(CONTINUED) 
Db10 CULVERT. CORRUGATED 1 Y  LINEAR FT '47.5000 bb5.00 - FlETAL ARCH ROADMAY P I P E *  7'. 

42 I N .  X 2 9  IN.  7 ,  

ltm 

bY LINEAR FT 5 b 0 - 0 0 0 0  ~ . Y Y O . O O  

Ob40 ELBOWS. CONCRETE PIPE, L ONLY 3 2 5 - 0 0 0 0  325  - 0 0  
48 I N -  DIA. 

0 6 5 0  ELBOQIS. CORRUGATED METAL 
ARCH ROADWAY P I P E *  44  
I N .  X 3 3  IN. 

2 ONLY 

ObbO ELBOEQS. CORRUGATED PlETAL 2 ONLY LLD.0000 220  -00  
P I P E *  2 L  IN .  D I A .  

Cb70 ELBOUSI CORRUGATED FlETAL 2 ONLY 1 7 5  -0000  350.00 
PIPE. 3 0  I N -  D I A .  

DbeO EXCAVATIONI CLASS 1 0 1  1 3 2 8  CUBIC YDS 4 .DoOD 5.312-00 
CHANNEL 

Oh90 EXCAVATION. CLASS 10, 35235  CUdIC YDS 2.9000 1021L23- 50 
ROADIJAY 8 80RROIJ 

0 7 0 0  EXCAVLTION. CLASS 201  185 CUBIC YDS 20.0000 3 ~ 7 0 3 - 0 0  
FOR ROADUAY P I P E  CULVERT 

0 7 2 0  SURFACING, GRANULAR, LO TONS 15.0000 150.03 
CLPSS A CRUSHED STONE - 
ON ROAD 

0 7 2 0  GUARDRAIL. END 
ANCHORAGES* BEAM. RE-52 

LY ONLY 

0 7 3 0  GUARDRAIL. FORMED STEEL 1293.75 LINEAR FT 10.0000 ' 1E.937.50 
BE Art 

07'40 GUARDRAIL. POSTS. BEAM 2 0 2  ONLY 50-GO00 1C1L00.00 

0750  ~OBILIZATION L U ~ P  sun r(q.000-00 

0 7 b 0  OVERHAUL b o b 2 7 3  STA. YDS. 0 .0200 1?,225.4b 

0 7 7 0  REMOVAL OF EX IST ING 
STRUCTURES 

LUMP SUM 4r000.00 

0 7 8 0  REMOVAL OF PAVEMENT 2 3 0 0  Sa- YDS- 3.5000 8,050.00 

0 7 9 0  S T A B I L I Z I N G  CROP - 
SEEDING AND FERTIL IZ ING 

Lb ACRES 

O ~ C O  STEEL. REINFORCING SBZU POUNDS 1.oo~ lo  ;.RZO.OL 

0 8 1 0  SUBDRAIN OUTLET. 
CORRUGATED W T A L  P IPE*  
b I N -  D I A .  

36 ONLY LOO .OOOD 3.bO0.00 



. . L I 

~ a f m k W i  647 Hd88 
CONTRACT PRICES 

Proposal 1.D. No. 8 80  8 80 CONTRACT N3. 2 8 b b b  Bid Order NO. L  5 7  

contmotoh NOI r l t  71 LII nt r~ County T A fl A Page NO. b 

ProlectNo. SN- ( l&75(L ) - -SL-Bb  Ty~eofworkGKADE s ACC PAVEMENT 

1 0 5 0  SHOULDERS, GRANULAR. 3ULO TONS 9 .3800  
TYPE B 

Z e i 2 3 3 . 8 0  

Llne No. 

LObO BASE. TYPE B CLASS I 1 5 3 2  TONS 
ASPHALT CEMENT CONCRETE 

1 0 7 0  ASPHALT CEMENT 9 2  TONS L ( l 4 -LOO0  L 3 - 2 b 0 .  8 8  

I 0 8 0  PRIMER OR TACK-COAT 1 8 7 8  GALLONS 0 - 8 3 0 0  115S8 .74  
B ITU f lEN  

(CONTTNUED) 
1 0 4 0  EXCAVATION. CLASS 13. 8 b 3 B  C U B I C  YDS 2.5900 2 i 3 3 7 2 . 4 2  

FOR WIDENING 

item 

i o s n  SHOULDER CONSTRUCTION. 2 3  STAS.  1,325 .oooo E . ~ ~ S . O O  
EARTH 

1 L C O  ASPHALT E n U L S I O N  FOR FOG 137b2 GALLONS 
SEAL 

Item Quantity 
end Unns 

TOTAL B L i L 9 3 * 0 0 9 . 0 3  

LAST  PAGE 

unn Price I Amount 
Doitan 

X.XXX.XXX 
Cents 
XXXX 

Dollen "18 
XX.XXX.XXX XX 
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IOWA DEPARTMENT OF TRANSPORTATION 

AMES, IOWA 

SPECIAL PROVISION 

FOR 

COLD IN-PLACE ASPHALT RECYCLING 

February 23, 1988 

' I 1  a p p l i c a b l e  p r o v i s i o n s  of t h e  Iowa Department of T r a n s p o r t a t i o n ' s  S tandard  
, p e c i f i c a t i o n s  f o r  Highway and Br idge  C o n s t r u c t i o n ,  1984, s h a l l  a p p l y  i n  
a d d i t i o n  t o  t h e  fo l lowing .  

186.01 DESCRIPTION. T h i s  work s h a l l  c o n s i s t  of t h e  in -p lace  r e c y c l i n g  of 
a n  e x i s t i n g  pavement by p u l v e r i z i n g  t o  t h e  d e p t h  a s  shown on t h e  
p l a n s ,  and by add ing  e m u l s i f i e d  a s p h a l t  and wa te r  ( i f  r e q u i r e d )  w i t h  
t h e  p u l v e r i z e d  b i tuminous  s u r f a c i n g ,  t h e n  p l a c i n g  and compacting 
s a i d  m i x t u r e  as shown o n  t h e  p l a n s  a n d  a s  p rov ided  h e r e i n  u n l e s s  
o t h e r w i s e  d i r e c t e d  by t h e  Eng ineer .  

The c o n t r a c t o r  s h a l l  f u r n i s h  a l l  equipment ,  t o o l s ,  l a b o r  and 
m a t e r i a l  ( excep t  t h e  p u l v e r i z e d  b i tuminous  m a t e r i a l ) ,  and any o t h e r  
appur tenances  n e c e s s a r y  t o  comple te  t h e  work. 

186.02 EQUIPMENT. Equipment u s e d  f o r  t h e  t i l l i n g  o r  m i l l i n g  s h a l l  be 
s u b j e c t  t o  t h e  a p p r o v a l  of t h e  e n g i n e e r .  

The C o n t r a c t o r  s h a l l  f u r n i s h  a s e l f - p r o p e l l e d  machine c a p a b l e  of 
c u t t i n g  and removing t h e  b i tuminous  pavement, i n  one p a s s ,  t o  t h e  
d e p t h  shown on t h e  p l a n s .  The c u t t i n g  machine s h a l l  have a u t o m a t i c  
c o n t r o l s  c a p a b l e  of m a i n t a i n i n g  a  un i fo rm g r a d e  and c r o s s  s l o p e .  
The e x i s t i n g  a s p h a l t  pavement s h a l l  be  p u l v e r i z e d  t o  98-100% p a s s i n g  
t h e  1 114" s i e v e .  

P r o v i s i o n s  s h a l l  be made f o r  c o n t i n u o u s  w e i g h t  measurement of t h e  
p u l v e r i z e d  pavement m a t e r i a l ,  i n t e r l o c k e d  w i t h  t h e  a d d i t i v e  
m e t e r i n g  d e v i c e  i n  o r d e r  t h a t  t h e  d e s i r e d  a d d i t i v e  c o n t e n t  w i l l  be 
main ta ined .  P o s i t i v e  means s h a l l  be p rov ided  f o r  c a l i b r a t i n g  t h e  
we igh t  measurement d e v i c e  and t h e  a d d i t i v e  m e t e r i n g  dev ice .  

The a d d i t i v e  s h a l l  be a p p l i e d  i n  a  mixing chamber which i s  c a p a b l e  
o f  mixing t h e  p u l v e r i z e d  pavement m a t e r i a l  and a d d i t i v e  t o  a  
homogeneous mix tu re .  The a d d i t i v e  pump s h a l l  a u t o m a t i c a l l y  s h u t  o f f  
when d e l i v e r y  of p u l v e r i z e d  m a t e r i a l  t o  t h e  mixing chamber i s  
s topped .  The a d d i t i v e  sys tem s h a l l  m a i n t a i n  t h e  b inder  amount 
w i t h i n  p l u s  o r  minus 0.2 p e r c e n t  of t h e  d e s i r e d  r a t e .  The mix tu re  
s h a l l  be p laced  i n  a  windrow i n  such a  manner t h a t  s e g r e g a t i o n  does  
n o t  o c c u r .  

1 . )  R o l l e r s  - S h a l l  comply w i t h  Sec.  2001.05 Standard 
S p e c i f i c a t i o n s  1954.  
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Iowa Department of  T r a n s p o r t a t i o n  
S p e c i a l  P r o v i s i o n  f o r  Cold In -P lace  Asphal t  Recyc l ing  

186.03 M a t e r i a l s  - The Asphal t  Emulsion s h a l l  be a  g r a d e  as s p e c i E i e d  by 
t h e  E n g i n e e r  and s h a l l  meet t h e  t h e  r e q u i r e m e n t s  of Sec.  4140 
S t a n d a r d  S p e c i f i c a t i o n s  1984. 

187.04 GENERAL CONDITIONS AND SPECIFICATIONS. Except  i n  s p e c i f i c  c a s e s  when 
p e r m i t t e d  by t h e  E n g i n e e r ,  t h e  work s h a l l  be  done o n l y  between May 1 
and October  1. Bituminous m a t e r i a l s  s h a l l  be a p p l i e d  and  b i tuminous  
m i x t u r e s  s h a l l  be p l a c e d  o n l y  when a i r  t e m p e r a t u r e  i n  t h e  shade  is 
above 60-  F .  

A .  C lean ing  and  P r e p a r a t i o n .  P r i o r  t o  i n i t i a t i n g  any  r e c y c l i n g  
o p e r a t i o n  o r  o t h e r  i n h e r e n t  work,  t h e  c o n t r a c t o r  s h a l l  c l e a r ,  
g rub ,  and remove a l l  v e g e t a t i o n  and d e b r i s  w i t h i n  t h e  wid th  of  
pavement t o  be r e c y c l e d .  D i s p o s a l  of  s a i d  v e g e t a t i o n  and d e b r i s  
s h a l l  be a s  d i r e c t e d  by t h e  Engineer .  

T i .  Mixing. I f  t h e r e  is i n s u f f i c i e n t  m o i s t u r e  f o r  p r o p e r  mixing 
o r  optimum m o i s t u r e ,  w a t e r  i n  t h e  amount s p e c i f i e d  by t h e  
Eng ineer  s h a l l  be added.  A p l a c e  f o r  a d d i n g  w a t e r  s h a l l  h e  
p rov ided .  

C .  Compaction. A f t e r  t h e  m i x t u r e  h a s  been s p r e a d  and i t  w i l l  b e a r  
t h e  we igh t  of t h e  r o l l e r  w i t h o u t  e x c e s s  l a t e r i a l  movement, a s  
de te rmined  by t h e  Eng ineer ,  i t  s h a l l  be r o l l e d  l o n g i t u d i n a l l y .  
T n i t i a l  r o l l i n g  s h a l l  he performed w i t h  t h e  pneumat ic  r o l l e r ( s )  
and c o n t i n u e  u n t i l  no d i sp lacement  i s  d i s c e r n e d  o r  u n t i l  t h e  
pneumat ic  r o l l e r s  have "walked ou t . "  F i n a l  r o l l i n g  t o  e l i m i n a t e  
pneumatic t i r e  marks and a c h i e v e  d e n s i t y  s h a l l  be done by s t e e l  
wheel  r o l l e r ( s )  e i t h e r  i n  s t a t i c  o r  v i b r a t o r y  mode, a s  r e q u i r e d ,  
t o  a c h i e v e  r e q u i r e d  d e n s i t y .  

Q o l l e r s  s h a l l  no t  be s t a r t e d  o r  s topped  on uncompacted r e c y c l e d  
m a t e r i a l .  RoLling s h a l l  be e s t a b l i s h e d  s o  t h a t  s t a r t i n g  and  
s t o p p i n g  w i l l  be on p r e v i o u s l y  compacted r e c y c l e d  m a t e r i a l  o r  on 
e x i s t i n g  a s p h a l t  mat. 

E. Dens i ty .  The f i e l d  d e n s i t y  s h a l l  be a  minimum of  92% of 
l a b o r a t o r y  d e n s i t y  based on t h e  d r y  we igh t  of  compacted m a t e r i a l .  
F i v e  tests  p e r  days  run w i l l  be r e q u i r e d  a t  l o c a t i o n s  a s  
de te rmined  by t h e  Eng ineer .  A n u c l e a r  t e s t e r  may be used  t o  
de te rmine  d e n s i t y .  

F .  B a s i s  of  Payment. T h i s  work w i l l  be p a i d  f o r  a t  t h e  C o n t r a c t  
U n i t  P r i c e s  p e r  g a l l o n  f o r  Asphal t  R e j u v e n a t i n g  Agent and square  
y a r d s  f o r  Aspha l t  Pavement, i n  p lace  Cold r e c y c l e d  which s h a l l  
i n c l u d e  a l l  p r e p a r a t i o n ,  t i l l i n g  o r  m i l l i n g ,  mixing,  s h a p i n g ,  and 
compac t ion .  



GRANULAR CLASS 'A' SHOULDER SECTION 

DIV. I STA. 2307+75 - STA.2546 + 9 7  

DIV. 2 S T k  2546+97 - S T A 2 8  14 + 9 7  

STA 2 3 9  1 +50  - STA. 2 4  17 t60 "  \ + STA.2669+50 - STA 2706+55 161 

STA.2418 *00- STA2452t50 ' STA2707+90 - S T A 2 7 4 9 + 0 0  
rSTA.2465 +30 -STA.2546+97121 STA.2753 + 7 5  - STA28 14 +97  (61 

I > EOUATIO*I: 
DIV. 3 - 76.S8' 

TAMA COUNTY . 



OIV.3 

ADDITIONAL 3"MlLL 8 RELAY WITH BIT SEAL COAT SECTION 

STA. 2359+ 00 - STA.2363*00 
PETROMAT (18") STA.2360+00 - STA.236 1+00 
ROAD GLASS (12') STA.236 l + 0 0  - STA.2362+00 

TREVIRA 1114 (18'1 STA.2362t00 - STA. 2363+00  

DIV. J 
ADDITIONAL 3' MILL % RELAY WlTH FOG SEAL SECTION 

STA 2 3 6 3 t 0 0  - STA. 2365+00 

I EXCAVATION. CLASS 13 t?C.C. SHOULDER SECTION 1 .  - . 

DIV. 3 STA 2388+00 - STA.2391 *50 
o~v. 4 + STA 2656i76.5 - STA. 2 6 6 2  t 75 

STA. 2 7 0 6 * 5 5  - STA.2707+90 



2 7 
F 

MY. 3 

2' A.C.C. TYPE "B" SECTION ., 
~ ~ ~ 2 3 4 1 + 0 0  - STA. 2348+00 

PETROMAT (18") STA. 2 3 4 3 t 0 0  - STA. 2344+22.5 
ROAD GLASS ( IT)  STA.2344*22.5 - STA. 2345 + 22.5 
TREVIRA 1114 (18') STA.2345+22.5 - STA 2346 +22.5 . 

0 

~ F M I U ~  RELAY 

DtV 3 . 
ADDITIONAL 9 M l L L  8 RELAY WITH 2" AC.C. SURFACE SECTION 

STA2348+00  - STA.2355t 00 

PETROMAT (18') STA.2350+00 - STA.235 1+00 ' 

ROAD QLASS (12*) STA.235 l *00 - STA. 235?*00 
TREVIRA 1114 (18") STA.2352+00 - STA.2353- 

" .  
0 

DIV. 3 

ADDITIONAL 3" MlLL 8 RELAY WITH SLURRY SEAL SECTION 
STA. 2355700 - STA.2359+00 

PETROMAT (18") STA.2356 *00 - STA2357 + 0 0  

ROAD @LASS (12') STA.2357+00 - STA2358 +00 
TREVIRA 1114 (18') STA.2358+00 - STA.2359 + 0 0  



.FOG COAT SECTION 
OIV. f , DIV. 4 

STA. 2307+75 - STA2333-00 STA.2516.97 - STA2656+78.5ta.41 

STA.2365 *00 - STA.2388tOO 
STA.2391+50 - STA.2417+60 STA.266950 - STA.2706155 tsr 

STA 24  I8 100 - STA2452150 STA.2707190 - 6TA2749 +00 
STA. 2465 +X, - STA2546r97 tzt  STA275375 - STA2814+97 ta 

OlV. p 
BITUMINOUS SEAL COAT SECTION 

STA2333+00 - STA. 2 3 3 7 + 0 0  
PETROMAT (I@) STA. 2334+00 - STA 2335tOO 
ROAD GLASS (12') STA.2335+00 - STA.2336 +00 
TREVIRA 11 14 (18'1 STA2336+00 - STA.2337 +00 

SLURRY SEAL SECTION 
STA. 2337+00 - STA. 2341 +00 

PETROMAT (Ig) STA.2338+00 - STA. 2339.00 
ROAD GLASS (12') STA.2339+00 - STA. 2340+OO 
TREVlRA 11 14 (18') STA.2340+00 - STA.2341 +00 

TAMA caMR. 



3'MILLINO 8 WlDENlNO SECTION 

DIV. s ST& 2307 t75 - STA. 2388 + 00 - ST&2391+50 - STA.2417 t60 - STA.2418t00 - STA 2 4 5 2 ~ 5 0  
STA.2465t30 - STA. 2 5 4 6 + 9 7  

DIV. 4 STA.2546t97 - STA.2656t78.5 

- STA.266960  - STA.2706t55 
STA.2707+90 - STA. 2 7 4 9 + 0 0  
STA.2753+75 - STA.2814 t 9 7  

EOUATIONS: 

9"A.C.C. TYPE 'B' a EARTH SHOULDER SECTION 

DIV. 3 STA. 2417+60 STA. 24  18+8Q 
* STA 2452t50 STC.. 2465+30 

DIV. 4 STA. 2662*75 STA. 2669+50 

STA. 2 7 4 9  +00 STA. 2753+75 

m 

. . 

.. - - .- . -. . 



Appendix C 
construction Photographs 



Material From Milling Machine Train 



Slippage Crack Replaced 

Slippage Crack Removed 
and Replaced 



Milled S u r f a c e  

T r e n c h  A f t e r  C l e a n i n g  



Lower Lift in Trench 
and Rolling With Patrol 

Filling Top of Trench 



Sub n c e  

Rolling Lower Lift 

First Day's Hun 




