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ABSTRACT

This project consisted of slipforming a 4-inch thick econocrete

subbase on a 6-mile section of US 63. The project location extends

south from one mile south of Denver, Iowa to Black Hawk County Road

C-66 and consisted of the reconstruction and new construction of a

divided four-lane facility. The econocrete was placed 27.3 feet

wide in a single pass.

Fly ash was used in this field study to replace 0, 30, 45 and 60

percent of the portland cement in three portland cement econocrete

base paving mixes. The three mixes contained 300, 350 and 400

pounds of cementitious material per cubic yard. Two Class "c"

ashes from Iowa approved sources were used. The ash was substi

tuted on the basis of one pound of ash for each pound of cement re

moved.

The work was done October 6 through October 29, 1987 and May 25

through June 9, 1988. The twelve subbase mixes were placed in

sections 2500 to 3000 feet in length on both the north and

southbound roadways.

Compressive strengths of all mixes were determined at 3 and 28 days

of age. Flexural strengths of all mixes were determined at 7 and

14 days. In all cases strengths were adequate.

The freeze/thaw durability of the econocrete mixes used was reduced

by increased fly ash levels but remained above acceptable limits.
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The test results demonstrate the feasibility of producing

econocrete with satisfactory properties even using fly ash at sub

stitution rates up to 45 percent.
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INTRODUCTION

Econocrete is a low portland cement content concrete designed for

specific strength levels, applications and environments.

Econocrete in this study is being utilized as a Class "A" subbase.

Presently, the Iowa specifications relating to this subbase call

for 400 pounds of cement per cubic yard with no fly ash substi

tution allowed. Econocrete has been allowed as an alternate sub

base section since 1975 in Iowa. Prior to 1984, 300 pounds of

cement per cubic yard were required. Both the econocrete specifi

cation and the cement treated granular subbase specification were

changed to 400 pounds of cement per cubic yard in 1984. The reason

for the change was the inconsistency in consolidation of the cement

treated granular subbase. At 400 pounds, the mixture could be con

solidated by roller to the needed density for durability. No prob

lems with the 300 pound cement factor in econocrete were

experienced. However, the cement factor was changed to match that

of the cement treated aggregate subbase.

The purpose of using an econocrete subbase is to provide a uniform,

stable and permanent support for the subsequent pavement.

Econocrete can also reduce or eliminate joint faulting, increase

the subgrade support (K) and prevent the pumping of fine grained

soils.
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OBJECTIVES

The objective of this study is to determine if it is possible to

decrease the cost of Class "A" subbase while maintaining the re

quired physical properties.

Reducing the cementitious material content, increasing the fly ash

substitution rates or a combination of both, were investigated as a

means of achieving the cost reductions.

PROJECT DESCRIPTION

In the study, mixes containing 300, 350 and 400 pounds of

cementitious material per cubic yard were examined with fly ash

substitution rates of 0, 30, 45 and 60 percent by weight.

The project is located in Black Hawk County, just north of

Waterloo, Iowa on US 63. The reconstruction and new construction

ran from one mile south of Denver, Iowa to Black Hawk County Road

C-66, a length of approximately 6 miles. The placement of the sub~

base was performed during two separate periods. The first ran from

October 6 to October 29, 1987 and the second ran from May 25 to

June 6, 1988. One 2500 to 3000 foot section of each mix was placed

during each period.

The subbase was placed by a conventional pcc paver on a natural

subgrade. The specified slump and air content were 1/2 inches to 2

inches and 5% to 9% respectively.
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The following materials were used on the project (the test reports

are in Appendix A):

1. The fly ashes, one from Council Bluffs and one from Ottumwa,

were both Class "c" and were substituted on the basis of one

pound of ash for each pound of cement removed.

2. The cement was Type I. The cement was supplied by Northwestern

States in 1987 and by Lehigh Cement Company in 1988.

3. The air entraining agent was CSC Air-Double Strength (neutral

ized vinsol resin)

4. The water reducer was Sika Chemical Co.'s Plastocrete 161.

5. The coarse aggregate was from Basic Materials Corp.'s

Raymond-Pints Quarry, A07002.

6. The fine aggregate was from Basic Materials Corp.'s Waterloo

Sand Pit, A07504.
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The aggregates were combined in a 60% coarse/40% fine ratio. The

following combined gradation limits were used:

Sieve No.

1"
3/4"
1/2"
3/8"
No.4
No.8
No.30
No.200

% Passing

100
90-100
76-92
60-85
42:-67
30-53
14-32

4-7

The layout of the twelve mixes used is shown in Figure 1.

All measurement of slump and air content and all sample preparation

was done in the field.

Six 4 1/2" x 9" compressive strength test cylinders and four 6" x

6"x 20" flexural strength test beams were taken from each mix

placement each year. The cylinders were tested at 3 and 28-days of

age and the beams were tested at 7 and 14-days of age using center

point loading.

Four durability beams were taken from mixes 1, 4, 5, 8, 9 and 12 in

1987 and from mixes 2, 3, 6, 7, 10 and 11 in 1988.
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CONSTRUCTION

The contractor on this project was Fred Carlson Co., Inc. of

Decorah, Iowa. The bid for the entire paving project was

$6,024,999 with a bid price for the subbase component of $881,964

($4.30/sq yd l ,

A Rex batch plant was set up approximately two miles north of the

south end of the project. A conventional Rex paver was used to

place base 4 inches thick and 27.3 feet wide in a single pass.

The first half of the subbase was placed during October 1987. The

daily temperatures during this period were seasonal with lows in

the 20's and 30's and highs in the 50's to low 70's. Cold weather

protection was utilized as needed and consisted of covering the

subbase with a single layer of burlap. The second half was placed

from late May to early June 1988. The temperatures during this pe

riod were somewhat above normal with lows in the 50's and 60's and

highs from the low 70's to the mid 90's. Conditions during this

later period were very dry due to an extreme shortage of late

spring and early summer rain.

The method of curing the in-place subbase was the standard white

pigmented curing compound. The compound was placed using a full

width spraying cart immediately following the completion of the

hand finishing. The pavement over the subbase was 9 1/2 inch thick

doweled, jointed pcc. The specifications allowed the contractor to

place pavement the day following the subbase placement. Due to the



PAGE 10

contractor's schedule, no pavement was placed over subbase that had

cured less than 7 days.

Two of the primary concerns of this project in relation to the con

struction practices were:

1. How would the high percentage fly ash mixes move through the

paver?

2. Would there be problems with finishing the work behind the

paver?

The contractor experienced no problems in relation to either of

these concerns. Photographs of the construction are in Appendix B.

RESULTS

The results are shown in Tables 1 and 2. Table 1 includes data

from samples taken in 1987 and Table 2, the data from 1988.



TABLE 1
1987 Test Results

MIX CEMENT FLY ASH AVG SLUMP AIR COMPRESSIVE STR. (PSI) FLEX. STR. (PSI) DUR. REMARKS
NO. LBS. LBS. \;!C IN. CONTENT 4.51lX9"CYL. CORES 611X6 11X20" BEAM FACTOR

RATIO -- (%) 3-DAY 28-DAY 28-DAY 7-DAY 14-DAY ~

300 0 0.90 1.50 8.0 1380 2710 1970 410 510 93 C.B. #3 Fly Ash
Used

2 210 90 0.90 2.00 8.5 1170 2390 2590 400 450 " "

3 165 135 0.90 2.00 8.0 880 2320 2240 360 445 " "

4A 120 180 0.84 2.50 7.2 650 1760 2000 270 360 61 " "

4B 120 lBO 0.85 2.00 7.0 540 1070 1440 Ottumwa Fly Ash
Used

5 350 0 0.82 2.00 7.2 1720 3350 3190 505 530 93 " n

6 245 105 0.79 1. 00 5.0 1370 2B30 2970 425 505 " n

7 192 15B 0.B1 2.00 6.0 1230 2280 2860 350 425 " "

8 140 210 0.74 2.50 6.0 500 1490 1990 200 260 75 " n

9 400 0 0.74 1. 50 5.5 2550 3990 3100 560 620 90 " n

10 280 120 0.66 2.00 7.5 1340 3700 3540 500 555 " "

11 220 180 0.66 2.00 5.2 1210 3710 3140 475 600 n

12 160 240 0.62 1. 50 5.0 690 2240 2000 290 420 60 " "
-o
»
'"".,
~

~



TABLE ~

1988 Test Results

MIX CEMENT FLY ASH AVG SLUMP AIR COMPRESSIVE STR. (PSI) FLEX. STR. (PSI) OUR. REMARKS
NO. LBS. LBS. W/C IN. CONTENT 4.511X9"CYL. CORES 6"X6"X20 11 BEAM FACTOR

RATIO -- (%) 3-0AY 28-0AY 28-0AY 7-0AY 14-0AY -ill...

300 0 0.96 1. 50 6.6 1720 2200 1540 365 400 Ottumwa Fly Ash
Used

2 210 90 0.88 1. 50 6.8 1470 2220 2350 310 420 72 " "

3 165 135 0.89 1.00 6.8 1190 2390 2490 315 320 68 " "

4 120 180 0.84 2.00 7.0 960 2160 1660 300 395 " "

5 350 0 0.85 1.00 6.2 2410 3210 2580 345 465 " "

6 245 105 0.79 1.00 6.2 1890 2890 2680 360 420 69 " "

7 192 158 0.80 1. 50 6.0 1240 2140 2840 305 365 70 " "

8 140 210 0.72 1. 75 6.0 1050 2580 2400 320 345 " "

9 400 0 0.75 1.25 7.0 2120 3000 2880 445 450 " "

10 280 120 0.70 1. 75 7.2 1840 2750 3070 395 400 62 " "

11 220 180 0.70 1. 75 6.2 1760 3580 3200 405 420 66 " "

12 160 240 0.65 2.25 5.4 1470 3190 3310 385 465 " "
-o
J>

'"r-rt

~

N
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Figures 2 and 2A are plots of the data from the 28-day cylinders.

Figure 2 shows the compressive strength versus the percent of fly

ash substituted and Figure 2A shows compressive strength versus in

dividual mix type. The trends indicated are within reason of what

would have been expected, with two exceptions. One, a spike at the

45% substitution rate with 400 pounds of cementitious material.

Two, the mixes containing 300 pounds of cementitious material ap

pear to be somewhat less sensitive to the fly ash substitution than

the other mixes.

Figure 3 and 3A are plots of the data from the 3-day cylinders.

The trend is more consistent at the 3-day period. As the percent

of fly ash is increased, the compressive strength is lowered. with

this type of base, early strength is important. Placement of the

pavement is permitted the day after placement of the subbase.

Figures 4 and 4A show the data from the flexural beams. Figure 4

is a plot of flexural strength versus percent fly ash substituted.

Figure 4A plots flexural strength versus mix type. The trends are

again reasonable and again there is an indication that the 300

pound mix may be somewhat less sensitive to the substitution of the

fly ash.

Figures 5, 5A and 5B are plots of the data from ASTM C666, Method B

durability testing. The samples were cast and cured in the field.

As soon as the samples could be transported to the laboratory, they
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FIGURE 2
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FIGURE 3

3-DAY COMPRESSIVE STRENGTH FROM CYLINDERS
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FIGURE 4

14-DAY FLEXURAL STRENGTH
600

500
.

(/)

c, 400
.c-Ol
C
~ 300
(/)

~ 200
::l
X
CD

u,
100

o 400 Lbs. Cem. Material

g 350 Lbs. Cem. Material

fim: 300 Lbs, Cern. Material

o 30 45
FLYASH. %

60

FIGURE 4A

14-DAY FLEXURAL STRENGTH BY MIX TYPE
700-

600-

~500-

s:
0,400-
c
CD...-(/) 300-
o...
~ 200
.!!
u,

~, "I... ...""1", ... ... \
I '¢f' \, ,

<)1:... ,'i>- ........ 'Q.. " \
-, I" I ,
-, I" I '\kl

'<)----~ yJil....""', : R ./,-"-
-EJ "-" . ~ '/ <; .8'" ~

s---' '\ " IlJI . \ " 't3.--
'y/>/ ""E~.../,. , ~,, ,, ,, ,

~

100- -13- 1988 14-Day Beam Strs.

I

12
I I

10 11
I

9
I

8
I I I

567
Mix Number

I

4
,

3
I

2
I

1

+ 1987 14-Day Beam Strs.
O--!---,-..,--r--r-,......JL...,---.---,--,---,-.....----,



PAGE 17
RGURE 5 FREEZE/ THAW DURABILITY SUMMARY
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were placed in 97% plus relative humidity at 73°F to complete the

curing. All specimens were cured for a total of 90 days.

The coarse aggregate used for the project is not suitable for regu

lar portland cement concrete paving. The material is a combination

of the Rapid and Solon ledges of the Cedar Valley limestone forma

tion. The Rapid material has an extensive system of large pores.

Concrete containing this aggregate and sufficient entrained air

will perform well on the C666 test, but perform poorly in service.

Durability factors of 90% or greater would be reasonable for the 0%

substitution mixes. However, lower durability factors for mixes

with fly ash are unusual. One theory for the lower durability fac

tor is that the fly ash reduced the permeability of the cement

paste. The large amount of water in the Rapid stone may not have

been able to escape sufficiently to the paste during the freeze.

Further investigation is currently underway.

CONCLUSIONS

The results of this study indicate that a reduction in cementitious

material and an increase in the percentage of fly ash are viable

options. More fly ash and lower cementitious content did not re

duce the workability or placeability.

During the nine years prior to 1984, compressive strength of the

subbase was adequate with a 300 pound cement factor mix. A 28-day

strength of 300 psi flexural or 2500 psi compressive strength is

about the target strength for econocrete. Test mixes with 245
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pounds cement/lOS pounds fly ash and 220 pounds cement/180 pounds

fly ash provided 3-day compressive strengths equivalent with the

300 pound cement mix. with proper precautions, the higher ultimate

strength should not create problems.

RECOMMENDATIONS

Based on the test results the following recommendations are made:

1. Revise specification article 2114.026, "Slip-Formed Portland

Cement Concrete Base" item 2 as follows:

The cementitious material content of the base shall be one of

the following:

Mix a
Mix b
Mix c

Portland Cement
(pounds per cubic yard)

350
245
220

Class C Fly Ash
(pounds per cubic yard)

o
105
180

2. The restriction on fly ash usage between October 16 and

March 15 should apply to Class A subbase.
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IOWA DEPARTMENT OF TRANSPORTATION

OFFICE OF MATERIALS
REPORT OF CEMENT TESTS
LAB LOCATION AMES

11 (,f EI:: I (,I...

IIITENDED US'E

LAB NO. ACV7-374

I:OUNTY BLACK HAWK

DESICN I,l)j!l! Ii! I H[j~ 27097

PRODUCER NORTHWESTERN CEMENT CO. CONTRACTOR FRED CARLSON CO.

1"'1... (,lIT lit,SON CITY, IA

!.INIT OF MATERIAL 15 LB. BAG LINE SAMPLE,
OF DENVE!':;, BIN ·::·('3G,

SAMPLED BY SWENSON i r
CARLSON PORTABLE PLANT, HWY (,3, S.
F:'F;:D ....lCC:T c:'r"y' ~

Si:::NX)EI~'S NO~ 2MS7-017

DATE SAMPLED 10-8-87 REPORTED 10'21-87

S'EIIDEI:; 'S NO.
HIN ND.
L:(,!':; DP IIIV 1·ID.
NLr. OF TDNS
TiPE
I·J. C.
Tliil OF SET
HLAINE SPEC. SURFACE
:,:;': OF (-IIF: C···· 'I H~:>

AUlD-CLAVE EXP. %
,\'T!'::EI1GTH

'3 :0 (j'/ ('1 \/ I::: r;~ ~

..? D(:1 '{ ('1 \/ F F;~ ,.
'f) I: s r:' CJ s I r I o()

,':iCV7 <3'14

.21"iS'7 "O'i"/
6::~G

I
::.~ ~:> ~ 11
01<
375

.'9 ~ (,

i' 01

49?O
COi'il'l... IE;l'

L:DI::' I ES :
CEI'iEIIT
1"'. H(,,',SENST(,E,

". F::, ..··6·~·!) ..·..6.(·-4 :,:.~ ) ,," .... ~~! (.) .... 0 '(' 1

,\'IC:NEI': OI:;!'!IS J. L(.\i\IE, JI!.
TESTING ENGINEEP
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UFFICE UF MATERIALS
REPORT OF CEMENT TESTS
LAB LOCATIUN AMES

MIT'IEI': I (\1.. CEliENT LAB NO. ACV8-129

INTENDED USE ECUNU'CRETE SUB BASE

CUUNTY BLACK HAWK

DESIGN

PRUOUCER LEHIGH CEMENT CO.

PROJ NO. F-63-6(42120-07

CUNTRACT NO. 27097

CONTRACTUR CARLSUN

PLITf,IT Mf~SON CITY, II:;

UNIT OF MATERIAL BIN 046520; SAMPLED AT CARLSUM'S PAVING PLANT ON 63 NURTH
1M WATERLOU, PRUJECT QTY.

SAMPLED BY SCHULDT/GARCIA SENDER'S NO. 2CS8-05?

!lITTE S(;riF'LEll

LAl< i·TO.

f(EF'Of(TEll

SENDEI~' S MD.
BII'! ND.
CM:: en': I NV ND.
NO. OF TOiTS
TYF'E
II. C.
THII: OF SET
BLAINE SPEC. SURFACE
;( 01" IT IF( C'- i IT>
AUTO-CLAVE EXP. %
STF:ENGTH

;0 OILY (\VEFe
7 DiW ,W [:I'( •

DISF'OSITICIN

CDI'IT:S:
CEI-IENT
P. HIISSENST(\B
G. i.unn
C. SCHUL.lIT

J.;."63'-6 (1\;' 120,,(17,

I

01<

DL(\CI< HITVJI<

SIGNEIl: ORRIS J. LANE, JR.
TESTING ENGINEER

- - -- --"'-- - - ---- -,- ---~--~~.----,.-------.,..,....""1""'-~,.."..,----
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t,SSUI((\HC[ .','AI'1F'L.E

IOWA DEPARTMEHT OF TRAHSPORTATIOH PAGE 23
OFFICE OF MATERIALS

fEST REPORT - MISCELLAHEOUS MATERIALS
LAB LOCATION AMES

MATERIAL FLY ASH CLASS C LAB NO. ACF7-134

IHTEHDED LISE PC BASE <FOR PAVING)

COUNTY BLACK IIAWK PROJ HO. F-63~6(42)--20-07

DESICH COHTRACT HO. 27097

PRODUCER -COUHCIL BLUFFS UHIT ~3

MARKETER: MIDWEST FLY ASH
SOURCE -COUNCIL BLUFFS, IA

CONTRACTOR FRED CARLSON CO. IHC.

UNIT OF MATERIAL LINE SAMPLE, CARLSON PORTABLE PLANT. HWY 63 S. OF DEHVER
FI:::DJF:CT QT'(.

SAMPL[D BY SWEHSDN S[HDER'S HD. 2MS7-018

DATE SAMPLED 10-8-87 REPORTED 2-12-88

CHEMICAL AHALYSIS - %
SID2
(1L20:5
F'E203
SUPTOT(\L
NA20
IC'D
ALKALI EQUIVALENT
AVAILABLE ALKALI
SI)3
1'10ISTUr~E

UISS ON 000 DI';:C;. C. IGIHTIm·!
1'1 Go
CAD

32.41
10.03
7 '()1
::> ~1 . ::.~~)

2.05
1;) • 29
2.24
1 .60
:l.19
0.00
1;).29
6.42
;'8.29

444 PSI
788 I"SI

I" SC;
CI1;:>/CI'13

97. :>
9B • "1'%
'1'0.:>%
.04%
0:5.4%
11 52:~

PHYSICAL TESTS ASTM C-311-87
SPECIFIC G!(AVITY
F·ClZl. ACTIVITY

7 DAY
2f:l DAY
WATER REQUIREMENT

AUTOCLAVI,
32:5 1'1[SH
.',TEC. SUI':F.
COMPR[SSIVE STREHGTH
F·L.Y (\SH t, SM~D:

1 DiW
7 DAY

COPI[S:
I~I... Y (\SH
F'. Ht,SSI,:J;ISTM<
1<. ..Im,II'S
..1. HASH
1'1 I DI,[ST 1"1... Y (\SH
F~.63:J,,( 42) .. ···20 ...rYI, PLt,CI( Ht"JI<

DISPOSITIDN, COMPLIES WITH ASTM 618 CLASS C
SIGI~Ej), OF(F(IS ..1. I. .. t,N[ , JI~.



IOWA DEPARTMENI DE TRANSPORTATION
OEEICE DE MATERIALS

lESl REPORI MISCELLANEOUS MAlERIAlS
LAB LOCATION AMES
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MAlERIAI, ELY ASH CLASS C

INTENDED IJSE PCC PAVING

DES I 1:11

P'll liDIJCEP olTUMWA GENERAIING SIATIoN
MARI(ETER MIDWESI I"I,Y ASH

Sliur::EE CHlll,ICOTHC, It;

t,.AD N(j. AI:r:"I--141

I.JNJ:"f' elf:' MA·I·E::I:~:I:AL., B/L.. '712i~~[I; SAM!::'I_.ED FROM (:AI:~LS()N'S 1::'L_AN'I' IN WA'fCRI".()(l
l'I::o,JCCT UTY"

SAMPI,Cll BY SCHULDT SCNDCR'S NO. 2CS7-161

110I S'TUp::C
1".(:ISS (IN 1:100 I)E:I;& (::~ IGN:I:"J":I:(:)N
ill,O
(;(:'10

CliCMICAL ANALYSIS
SID:,,'
(:,1.., ::::::c):"::;
r:'C;:'U3
,:'IJBTC,T(iL
1',1('1 ',?fJ
1< :::.~ U
AI,KALI CUUIVALENT
(:'1 \/ (:'1 J I... {:'I [l L E (I L !( (',L 1

-v."

F:FC ':0 '1 (),,··:}()..-·n7

<"> ~:;; ~ 0 ::.~

2 , :.~Fl

i . us:·
i ~ ~:> 'i
0.0"
o ~ 'i ()
it. it i
:::.~3" 03

PIIYSICAL TCSTS ASTM C-311-87
SI'CCIIIC GI:(,VITY ;:'.73
rozz. ()CTIVIlY

;)0 o(,y
WATCR RCQUIRCI1CNT

(,UlUCL(,VC
:::2': 11CS'H
SITT, SUI::I'.
Col1PRCSSIVC STRLNGTII
I::'L Y (,SH 1, StiND:

1 0(, Y
7 D(,Y

CUI'ICS:
FLY (,SI,I

F', II(,SSE:USTM:'
G. LIJND C. SCHULDl
1<. .JUI·'CS' .J, i-!(,SH
h IlH,!E:,';:T FI Y (,SII
F" ,.)(,"\ ".. ( i /1') ::;o ..··{)··:J HI (ieV Ht"ll,JV!"r" .. ,., ,J \ 'I... ".. ,I.. .... ." ' ,

DI!PoSITIUN CUI1PLIES WITU Asrl1

j09~5%

1(,!O, 0;,
90.~5%

~ (l.a, %
n?o;(' FSG
1400'? C112/CI'13

1 w? r:'SI
:B8 I"S1

SIC:HID. UI::I:::ISJ. L.(,HF::, 'F.



IC)WA I)E~!~AF~l'MEN1' ()I::' '1'!:~ANSI::'()R'fA'I-I(IN

~~ Sl.Jl::'i:~L ..I:::Mi:::Nl·AI", 1:~El::'(:)I~'" (:)j::'I::':i:(:[ (II::' MA'I'I:::F~:I:AI",S

ASSI,JRANC:E SAMI:'I,.. E 'f'ES'f' f~[~I:'Of~'r' M]:SCI~I, .. j",ANEO{,JS ~iA·f'ERIA!".S

i._AD !..,(:)(::A'l'I(:IN AMES
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MATERIAl. FLY ASH CLASS C

r::r:ll.JN·I·Y Bi.,.A(::I( 1··IAW1(

.OFS,'ICi---!

1::'i:~(:)l)I,J(:E~:l:~ (:If'·[·l.JMWA (;[~:NERA'I':I:N!; Sf'A'f':I:(:lN (::(:)N'J'I:~A(:'I'(:li:~ (::AI:~i, .. S(:IN
j"-"j ('I r;: I< [ TFr::: ('i I Dk! F ;:,;.'·f F 1... ( {\ ::;: H

;\UUldE CHI I.L I CIITHE, 1(;

~'IWY 63 N(:)i:~'l'I"1 :i:N WA·I·I:~I:~L .. (:)(:l; i::'RO"JE(:'I' 81'Y.
;:;,' (:: f'-'j r:, I... F I) (-: "{ ,,:.;: C: H l.J I ,:0 T ,/ C; {:j r;: C I (:'1 S.' F(I ,) 1::: e ! ,:-:: () u ... :~:.:: C::';: ::::: .. :::; :?;

C~'iF~M:I:(::AI,~ ANAI... YS:I:S
SIU:?
(,L::.'U:·:\
FEiU:·::;
,-:-LIF~TUT (,I.

'v-,,,

' ...., ...., r-,
\,) ..::,' .

, ,~ .,'

i< ·:U
(:'II..I'::(:~L.J [:(;:~UJ'\/'(ll."E:NT

(·'1 \i (:1 11... (:'1 f': l... I::: (:'1 L.. 1<: (:'1 I... :I:
s(J :,'::;:

hCI I STUL::I:
I...(JS:~::' UH :::;()() J)I:':':C;., C. 1C;i') I TIC.ii'--1
('jc;I)

C:(:jf]

() ... ().-:'{

I::'I··!YSJ:(::AI_ l'j~S'I'S AS1'M (:-··31i····l~I·1

SRECIFIC GRAVITY ::.'.67
i'DZ/. (,CfI\iITY'

"i' :O(:'I"{

;.:.::::::: :0(:\\'
WATER REQUIREMENT

(;'IUTCiCL.{\V[
:,J ,:.:~ lj' (\ [: sH
;:,;:PFC .., :~;:Ur;:F.,

GUMI'RESSIVE STRENGTH
I:I.Y (,SH t·, ;'·;'(,ND:

34.::,~ F' ,. S ,'. I."
DE1~::; F'., S. I,

COF'IES:
r:·L··( (,,';:H
r:' ,', H{\ ;::~ S' F I'·,j STt!.O
I; ,', L.UiID, C,. ,';'I:IIUIDr
x. l'iUI..I,S S (:',1. I. I
1<, ...J (J ()F ,-:-;: I T ,. F:< ('1F: H('! I,·..j I ('j I :0 Ii.,! [ 5.' ''1' F'L. ( (;'1 S' H

DISr:'USITIUN CUhRLIES



P !~ 0 J E CT HI F •

MATEIHAL: - Cf'· STONE

SIZE: :114

INHNDED lL,E: BASE

IOWA DEPARTM~NT Of TRANSPORTATION
OFFICE Of MATERIALS

TI:ST In PORT - ROAD STO;~E

LAB LOCATION - Ar'iES

LAd ~O.: AAR7-[i214
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COUNTY: tJun: HAWK

DESIGN:

PRODUCER: MARTIN MAI~IETTA

SOURCE: PINTS-RAYMOND

PI~OJ ,iO.: f-63-6(42) --2Ci-D7

(0,HRACT NO.:

corH"ACT0R: CARLS0N'S

SW-36-Jd9N-12w. 8LACK HAWK aTY: 24000. TONS

SAMPLE LOCATION: STOCKPILE

SAMPLE DUC.: flEDS 17[1-2"

SAMPL ED In: AUST IN

DAT[ SAr,PU.D: rJ6/11/87 REC'D: ::b/1b/87

SENDER'S NO.: 2LW7f1161

I,EPOinED: %130/87

PI, 0 J. NOT 0 N FI L [, S TJ). SP i:C S· CHE CKi: J)

AFTER 16 CYCLES. FRT METHOD A

AFTER 25 CYCLES. FIT METHOD (

LA AtJRASIOtli, GRADING 8

SPECIFIC C,RAVITY

I,1 % LOSS

"J % LOSSc.

.~'·:l % LO SS

AI.lSOI~PTION

PLASTICITY INDEX

COPIES:
PROJECT
GEOLOGY
ROAD ST OI,E
DIST - c.
wOLFF. BASIC MATERIALS.

2033

(J

%

IHSPOSITION: COMPLIES wITH CUf:rlEI'H SPi:CS. SlbN(D: ORRIS J. LANE, JR.
F = NON-COnPLIANCE
* = SPEC NOT CHECKED
@ = CORI~ECTEJ) ITEM



IOWiI DEPARTMENT OF TRANSPOilTATION
OfFICE Of' MATU,LILS

TEST REPORT - CRUSHED STONE
LAB LOCATION - AMES
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I1ATEfnAL: CEMENT TROTEJ) !lASE LAil NO·: AA(l3-0291

CLASS: 1 SIZE: 3/li

INTENDED USE: BASE

COUNTY: ALACK HAldK

DLSI (;N:

PI,OJ NC.: 1'-b3-6Ili21--I'[J-:J7

CONTRACT NO·: 27097

CONTRACTOR: f"ED CMlLSON CO.

SOUI,CE: f,AYI10 ND- PINTS

SilI1PLE: LOCATION: SilMPU:f)/STCKI' ,,' CAllLSON PLANT

SMIPLE: DE:SC.: OEDSL/\-i27

SMIPLED fJY: SCHULDT & GI\I,OA

DAIE: S Arp Ue D: OS / ,'7/111\ FiFe'f): Db/DUoi)

SDf)E:I,'S NO.: 2CS/\O(]SJ,

REpORTED: 06/30/8,~

AFTEf, 1b CYCLES, F&T ME:THOr) A

LA ADRASTON, GRADING IJ

COPUS:
PR'o;rrtr
GEOLOGY
CRUSHED STONE
DIST - 2,

J, J, % LOS S *

]1' % LOSS *

DISPOSITION: COMPLIES WITH CURRENT SPE:CS. SI LNED: ,Jilin S J. LANE, ,J ".
F = NON-COI1PLIANCE
* = SPEC Nor CHECKED
i,l _. C0 f~ liT ( TI: D I TI:M



ICIWA I)i:::i::'Ai:~'T'MI:~N'f (JF' 'T'F~ANSf~()I~';AT:i:(lN

(:)i::'I::':!:I::I:~ (IF~ MA'r'i:::F~:::AI,_S

'r'r:s'r' Rl:~I:'OI~'I'··, Ml:SCE!",I",ANEOI.I:' !'iA'Y'E:RIAL"S
LAB 1,_OCA'I':i:l:lN AMI~:S
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riAfE::i:;' Ai,., A:[i:~ E::N'I'i:~A:I:N:i:N(; A(;EN'l
BI~AND' (::S(::! 1,.,(:)'" t"ll··lj::'",){

! I "'1'''U,::,j::,

)[F'r., INFO.,

,\'(jl.-. IDS'

'I ()".. B,,·,n''? 'j (0) ", "i :,:'" ..,n)'

A]:!:~ f~N'I'F~A:i:NING AGI:~N'"

r' o 1, 'I (:'1 ;\' ,-:-;.' r:: j"'.! S' 'f (:i f:,:
C;:';:c:

,"I':"", UI::F::IS' ...I., l...tli'IE, .II::.



ASSURANCE SAMPLE'
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IOWA DEPARTMENT OF TRANSPORTATION

OFFICE OF MATERIALS
TEST REPORT- -. MISCELLANEOUS MATERIALS

LAB LOCATION AMES

MATERIAI_ WATER REDUCER LAB NO. ACI8-54
BRAND::PLASTOCRETE 161; LOT NO. 80007P

INTENDED USE . ECONO-CRETE SUB BASE

DESIGN

SOURCE

CONTRACT NO. 27097

'CONTRACTOR CARl_SON

UNIT OF MATERIAL SAMPLED AT CARLSON'~ PAVING PLANT, HWY 63 NORTH IN WATERLOO

DATE SAMPLED 5/27/88
"

_. MO' M •••_ ,_ om _ M" ••• , "',:'" ,

""

TOTAL SOLIDS

SPECIFIC, GRAVITY

CIIU:HU DE AS :CL :

'..

F:I::C'D !.,;O/BU

1 • 164

,04%

REPORTED b/10/0U

COPJTS:
(,OW'PF-rT (r In xTlwr"I; ~:I ~ ;: "1:"1 ~ 'j) A· j/: .\:.

.. (-I •.!- ,•• ",f ~ . r ;

G. I_UND
C. SCIIULDT .
F=63-6~42)~-2&-01, BLACK HAWK. , : .

[)I~;P[)SITHJN: : COMF'L:I1:::S FIJI( PL(~STOCI;:cn: 161;
."

UJT NO. OO()07P
SIGNED: ORRIS J. LANE, JR.
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Econocrete mix was produced in a Rex batch plant

Mix was dumped onto the belt of the subgrader
and placed ahead of the paver
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The paver was a conventional paver

A weakened plane was created at the location
of the pavement transverse joints
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The dowel bar assemblies were placed in the fresh subbase

The tracks of the paver ran on the subbase
when the pavement was placed



Appendix B
Construction Photos
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