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INTRODUCTION

For the past several year'iKossuth County has had a scheduled maintenance

program of bituminous seal coating. This program has been used to maintain

the 467 miles of asphaltic concrete surfaced roads in Kossuth County.

Since most of the experience that Kossuth County had in seal coating was

with cutback asphalt, it was decided to include the use of emulsified asphalt

in Kossuth County's 1980 seal coat program.

Federal Demonstration PrOject:Funds were requested from the Federal High-

way Administration to study the use of emulsified asphalt and funding was

granted under Demonstration Project No. 55,"Asphalt Emulsions for Highway

Construction. N Items studied were design and construction procedure; cost of
1\

alternate material, energy consumption and environmental considerations.

A construction contract was awarded,to Everds Brothers, Inc. of Algona,

Iowa, on July I, 1980. There were four bidders on the 54.5 miles of seal

coating that was let.

A map showing the location of the seal coating proj ects is shown in

Appendix A, and a copy of the contract is shown in Appendix B.

The contractor started the proj ect on July 11, 1980 and completed the

project on August 1, 1980.

Construction inspection and follow-up inspections of the project were

conducted by personnel of the Kossuth County Engineer's Offiee and testing of

the materials, friction testing and road rater testing were conducted by the
, , ", '.. F' '

Material·t""s Department of the Iowa De'ap'r tmen t of Transportation.

PRELIMINARY INVESTIGATION

Typieal cross sections of all the projects are shown in Appendix C. The

typical .c ro s s sections show the year the road was graded) the subba se and base

course data as well as resurfacing data. It should be noted that, in addition
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to the surface shown on the typical cross section, projects HSC-I, MSC-2,

MSC-3 and MSC-8 all had a seal coat surf-ace that-had-been- applied at least

five years prior to 1980.

Also shown in the typical cross section is the traffic count and the

de~cription of the location of the road.

Preliminary investigation also included friction testing and road rater

deflection testing of the existing road surface. Since it was apparent that

there would be duplication on the testing of the projects due to the 54 miles

of road to be seal coated, the friction testing and road rater testing were
~. " - /'.~

1)\./- .....-'
~ run only on proj ects MSC-2_ and MSC-7. By choosing these proj ec t s , we felt
"::1;,:>1; 1\ .t . . :,~

that we could acquire the data-wanted for the different types of aggregates

used.

DESICN CRITERIA/PROCEDURES

The main objective of the bituminous seal coat was to provide a more

waterproof type surface on existing thin lift asphaltic concrete bases to

prevent moisture from p ene t r a t Lrig through the asphaltic concrete to the sub-

grade. It has been the experience of Kossuth County that, by seal coating our

thin-lift surfaces, we can maintain the road in serviceable condition until

major resurfacing or reconstruction can be scheduled.

The second objective of the b I t.umLnous seal coat was to improve the surface

integrity of the asphaltic concrete bases of adequate thickness. Since the

gravel aggregate used in construction of base courses in Kossuth County con-

tains upwards to seven percent shale, we experience roadway surface deterioration

that is corrected by the application of seal coat.

A single surface treatment seal coat was used on all the demonstration

projects. Single surface treatment seal coat is defined as a single application
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of binder bitumen followed by a s Lng Le application of cover aggrcgatl'.

Three different type" of binder bitumen were used on the nine different

project". They were as follow,,:

CKS-2
..!il::11~=2

MC-800

TYPE
Cationic Emu Ls Lf Led Aspha.l.t

···Emulsified Asphalt
Cutback Asphalt

PROJECTS
MSC-l, MSC-2, MSC-7
MSC-3, MSC-4, MSC~5, MSC-6
MSC-8, MSC-9

Iowa llellurtlllcnt of TrantiporLatloll

Two different types of aggregates were used on the projects. One-haH

inch crushed limestone was used on eight of the projects and three-eighths

inch pea gravel was used on project MSC-2.

Due to the haul distance for the cover aggregate, the one-haH Luch

crutilied limetitone was hauletl from two different quarries. Since the grada-

tion was different) separate designs were required for the one-half inch

cr-ushed limestone.

The actual design for the proj ects was done using computation sbec c s

from the Iowa Department of Transportation. The Iowa D.O.T. hus used the

urodI'f Led Kearby design method \...h1ch is based on the work of Jerome P. Kearby.

Ap p end Lx D s hows the dcs Lg n corupu t a t Lous ,

Appendix E shows the project number, type of binder bitumen, type of

cOver aggregate and target spread rate for the binder bitumen and COver

ng g r ega t e , You will note that the target rates vary somewhat with the design

computation sheets. This was influenced by past experience with the local

aggregates and procedures established over the years. The target rateti were

tiet as a starting point fur tIle variouti binder bitumen and cover uggreguteB,

r cuLlz Lng that application rates wouid be adjusted during construction.

19·7 -;
StanJard Spcc t f Lcu cLou» i1I\J Cu r r cnt

;'

Special ProvLs Lous applied to all of the proj ects and were Luco rpo r a t ed in

the bidJing proposals and contrac.t doc.uments.
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CONSTRUCTION CRITERIA/PROCEDURES

Before the contract work was started, the County maintenance crews patched

[he existing road surface with cold mix asphaltic concrete where it was re-

'juired. County forces aiso mowed all of the shoulders to remove any vegetation

un the edge of exiBting pavement. Sweeping of the roadway was included in the

<.:ontract .specifications and was done by the contractor.

The distributor used was manufacLured by Etnyre Co. The distributor was
--; ."" ..

capable of' shootcingl24- foot width wlLh proper extensions, but was set up for ""J
, ,, ,

eLeveu foot application. It WU::i equipped with S-J6 1/8" nozzles set at a JOG

.e angle to the spray bar which gave a triple sp r ay pattern. At application

~)(:.t ting the noz z Les were ill:.!. inches fron, the road surface. The tank size waB

2070 gallons and was calibrated by thWp.S.ll.C. No. 418. The distributor was

c hcckcd aga Lna c the manufacturer I S o p e r a t Lng manuu.L and was in full compliance.

"

The chip spreader was",standard self-propelled dual belt Etnyre spreader.

'l'hemaximum spread width was 13 feet. Two rollers were used. One was an
/ '

18-ton rubber-tired articulating Hyster roller and the second was a nine-ton

standard rubber-tired roller.

The construction method used in applying t he seal coat was of couvcn r Lonu.l

/: (: ,-:' 1-)

practice. The distributor would apply the binder bitumen a~ ll-foOL widLh

(one-half of

would foliow

the roadway) at the proper application rate and t he c hLp spr cud c r

lv'
as close/as practical with the cover aggregate.. '1'he length of the

spread was governed by the number of trucks that we r e on the project wl t h the

cover aggregate. The rolling operation followed immediately behLnd the chip

spreader and each roller wo~ld average three completed passes (forward and
<; 11-,,- ",

buc kwa rd ) on each/jsection. Traffic control was under StanJanl 1..1'>.0.'1'. Spec.iCl-

cations and local traffic W31:i allowed on the s e a L coat U1:i s oon <.Iti the r o.lLi.ng

operation was complete.



special

The actual spread rates for the cover aggregates, spread rates for the

binder bitumen, temperature of the binder bitumen, and surface air temperature

are shown in Appendix F. It should be noted that these are average figures for

each project.

By comparing Appendix E and Appendix F it is noted that the amount of

cover aggregate actually used was considerably less than the target rate and

was in fact c l.o s e r to the design rate on the design computation shee t s , The

spread rates of the cover aggregate were lowered gradually on the first project

until we experienced comp Le t e coverage of the binder bitumen with only a small

qUilntity of lootie aggregate that did not adhere to the binder bitumen.

The Iowa D.O.'1'. t es t reports for the binder bi,cumen are shown in Appendix
, (

G. All materials wer'e fo~~d to 'comply with the Standard Specifications.

The actual construction of the seal coat projects went quite well. The
/.-") (:'

cona t ruc t Lon was normal in--ever;cy-tiellSe_of--compar.f.son· and t-heE·e-w~.t:e not--eny-

;,'j('.:~ .'-~-.

procedures, needed for usage of the emulsified a sphaLt ,
\

It was found that adhesion was excellent for both the pea gravel and lime­
n/)

s t on e , It was also found that t here..:-wa s not-any· noticeable difference in the
c:>. {- / C.-I! //",• •,~_f

bitumen".
/1

adbesion qualities ot anionic or cationic binder
.. "::'"/1\." /,./ .-.,' , //: _ ,. ... ,:'."... "<'/'/('.,::,.; .. /,_

true bu t--i:t··-was·-w-i uh ·_·t he.-cover~-aggregate,,_tl1a t,~.we .used ,

This is not always

The wor kmanshLp of the contractor was exce.lLentj r esuLt t ng in a good

appearance of the seal coat with very few loose chips on the surface.

COST OF ALTERNATE MATEIUALS ,
..,f.....

Since the seal L:out projects were let and construct:.L0t1 usIng both emuloi-

f ied asphalt and cutback asphalt, we were able to get very accurate COot

cornpu t- Lscus •

The price bid for t he CRS-2 emulsified binder bitumen was bid-at $0.807

per gallon. The prlce bLd for t he IlFNS-2 cmuLs Lf Lud bitumen was b Ld-eet $O.lJUl
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J

n s p haLt haB decreased while the cost of cutback asphalt has increased;

Based on til" target spread rate for the binder bitumen as shown pn

ilppendix C, the cost per square yard, for the binder bitumen was:

Cl{S-2
HFMS-2
MC-800

per gallon and the MC-800 cutback was bid at $0.921 per gallon.

It is interesting to compare this to a similar sized project done by
/

Kossuth County in 1983. The price bid for CRS-2 was $0.73 per gallon and ,//,

ii', '
,',' J' fle-800 was bid,-at $1.05 per galion. This shows that the price of emulsified

J(.

COST OF BINDER BITUMEN
(Based on using limestone chips)

19i1O 1983
$0.2B25/s'l.yd. $O.2555/:;'l.yd.
$O.2618/sq.yd. --------------
$0.2947/s'l.yd. $0.336/sq.yd.

Even though the application rate is higher for the emul.s Lf ed asphalt,

the cost per square yard is Le s s and based on our experience/the cost saving

hu a Lnc r eas ed over the past three years.

During the design stages of the project, it was anticipated that, by

us Lug the emul.sLf Led binder bitumen, the amount of cover aggregate required

wuu.l d be Les s than required when, using the cutback binder b t t umen • In the

actual construction vI: the project and in subsequent seal coat p r oj e c t s we

have found that we do use less cover aggregate when using emulsified asphalt.

Based on o,ur experience we have found that we use from 10 to 15 tons per

nu Le less cover aggregate when using emulsion.

ENERGY CONSUMPTION

The energy requr led to mauufa c t ur e the emulsified a s p hu.l.t; DS c ompur cd

to the cutback asphalt was not available from the supplier of the binder

bitumen. However) information WilS available from the Asphalt Institute.

publication) IS-173) entitled IIEnergy Requirements for Roadway Pavements."
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The energy required to produce the three different types of binder

bitumen that wer e used is as shown:

Type of Total Gals. of % Di;;til- Energy r eq , Total Energy
Binder Gullon;; Petro. Di;;til- Lat e s to produce for 1 ga l.Lou
I.H,tumen Used lates Used Saved 1 1 gal. (BTU) 2 (BTU)3

CRS-2 70,479 0 ·18 2,715 2,715
HFMS-2 98,574 9,857 8 2,715 16,215
MC-800 64,303 11,574 0 2,500 26,800

1 Based on 18% Distillate in the MC-800

2 From publication IS-173

3 Includes energy of the cutbuck d i s t Ll.La t e @ 135,000 BTU/gallon
£;;~

~ The energy consumption used during construction was the 8ame for the

emuI s Lf Led asphalt as for the cutback asphalt. This was due to the fact

that the supplier of the binder bitumen was located in Kossuth County and

the binder bLt umen wa;; hauled d Lr ec t, from the producer to the job s Lte and

was used inunediately. Therefore, it was not necessary to heat any of the

binder' bitumen before using, and the energy that might be saved due to the

lower application temperatures of the emulsion was not a factor in this

project.

ENVIRONMENTAL CON SlIlERATION S

At the time of: proj ec t a s well a;; the present time there are no local

or state regulations concerning the use of asphalt emulsions. Also, there

are no 10c.<.11 or srate r c.gu La t Lous concerning He emissions Ln Ko s su t h County.

POST CONSTRUCTION PERFOR~1ANCE

Since con s t r u c t Lon , Kossuth County has been monitoring the pc r Lo rtnan c e

of the B8ul coat projects, checking for any major distresB or fa:iJurcB.

To date r he p r o j e c t; has p cr f o rmed as expected and we have nut expe r i>-

enced any bleeding, streaking, raveling or loss of aggregate on any of the

proj ec t s ,
7



On a visual inspection projects/it is impossible to identify
. ,

any difference in the appearance or performance of-either the emulsified

asphalts used or of the cutback asphalt used.

The results of both the preliminary and final friction testing are

shown in Appendix H. The results show that we have nearly the same friction

coefficients now as we had p r Lo r to the seal coating. This is as expected

as the previous surface was also a seal coat and the use of an emulsified

asphalt as a binder for the cover aggregate would not affect the friction

values.

The r oud r a t e r Lnl o ruiuc Lou t hu t we. d us Lred WUH Lnccnup Lc t.c III L1wl we,

were not able to acquire information on all three sample projects as we

originally anticipated. However, the information we did obtain was on a

project which used emulsified aapbaLt; and the results are s hown ttl Appendix

"«:
H. Even though we i).nJ.-y have results on10ne proj ec t it does show that the

st'ructural integrity of the pavement has been maintained over the past three

vea r s , This Ls (Hoi anticipated and it is reasonable to assume t hut, the same
•

would be true of all the projects.

All of the seal coat proj ec t s provided the water proofing quuI Lr Lus

desLred arid have pr ovLded a safe driving surface for the public usc.

Bas ed on the results of this demonstration proj ec t , Kossuth County

found that emulsified asphalt was an acceptable malOerial--when-used-as·-a

binder bitumen for seal coating.

We found that we did not have to significantly alter our d es l g n procedure

or our construction procedures when using the emulsified asphalt.

We found that there is a very definite cost benefit when using emu Ls I>-

i' Led asphalt as compared to a cutback asphalt. It has also been our ex pe rI>-



ence on succeeding projects that the cost saving is ever greater as the price

of emulsified asphalt has decreased slightly while the cost of cutback asphalt

haB increased.

The emulsified asphalt seal coat that we constructed has performed very

well and we have not experienced any problems to date. The friction co-

efficients that we obtained compared favorably with the projects on whicb

we used cutback asphalt. We did not experience any bleeding, streaking,

raveling, or loss of the cover aggregate On any of the projects.

The emulsified asphalt that we used completely s.a t Ls f ied our main

o b ] cc t; 1v e which WHS to prov ide a wu t e rproof road su r L.H':'C~ as wcl.L CI s it au rc

driving surface for the public use.

9
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APPENDICES

APPENDIX A

PROJECT LOCATION MAl'
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APPENDIX B

CONTRACT COPY

12



'!l :\1.0· 4-72 II;U~ ",00.''1
..., CONTRACT '4IlV

l(j of WOrk Mai.rHPlwDCe Sea] Contini: Miles 54.5
.ject No. HSC-1-BO through HSC-9-BO County ~K:::o:::s:::s:::u-::t.::b _

fillS AGREEMENT made and entered by and between Kossuth County, Iowa, by its Board of Supervisors
.is is ting of the following members: William Larson, Chairman; Stanley Muckey; Marvin Eischen;
dlles Koons; H. P. -Mertz ,party of the first pare ana

E;cv_";c'·r;cd=s--=B"rc.:0:..:S: .:-. z,--=I.:n:::c:..:.'- ~ of Algona , Iowa , party of the second part.

WITNESSETH: That the party of the second part, for and in consideration of Two Hundred Twenty Thousand One Hundre
,Ly- two and. 48/100--------------------------------::------------------- Dollars ($ 220,162.48 )

yable as set forth in the specifications constitoting a part of this contract, hereby agrees to construct in accordance with the
Ins and specifications therefore, and in the locations designated in the notice to bidders, the various items of work as follows:

Item
No. Item

See Attached Description of Work

Unit Price Amount

Note: Contractor agrees to comply with ·he Davis-Bac n Equal Emplcyment Opportunity Ac

==i.=o==========--=---'--.====~=_~=====:!=======
:';'lld euectucaucns and ctans IHa horeby made a pUll 01 arnJ tho bus is of this 'lvr~Olllullt. iHHJ a IHIIl copy 01 s aid pfans and s puclflc ations <l1U now on file in

. office 01 the County AuditOf under date 01 July 1 . 19~.
Tllill in c onslde raticno] tht;! foreuoino. tho Ilillty of tho lin,:t pari holOhy il\ll~IOS 10 Ilay 10 tho parly of Ihl:! s econu part, promptly and uccoldinu to uve

,uilumenttl 01 tho spectttc eucns the emovms set forth. eublect to tho coreuuons as 90t 101lh In tho soectuceu ooe,

lhilt it te mutually undurs tood und aUrtHld lly tho p aet ie s IItHolO uvut tbu nonce to biddlHS. pwpusal. ttru sjloClliclilioliS lor Maintt~llHnce S.Cill.....G.UilL
'I"CI NO.-l1SC 1 80 thrnugh MSC 9 80 ~?:~~~_l.l...__ Counly. Iowa. tho within contract. tho cool/actor's bond , and the
:\tHal and dUladud plans ate and constitute tho bus is 01 ccnuuct llulWCOlllho plIoius hUIlJ1o.

IhUI it if> fUlther under s tcod and aYfeod by the PilltillS 01 this COnIlHC! thul thu ,IOOVIi w(lll•. slldll lJu C0r11/11<:lt\cod on or oulolo. und shall bu complulmJ on Of

AppIOX, Of Spt,cHiuu SHlllihO Outu
or Nurnlltll 01 WOd<lllIJ DllYll

30 Working Days

Slloci!illd COlllpl(Jlion nurc
OJ NUllllH,ll of WOIklllU uuve

August 30, 1980
'I IUll~ IS Ihu uasunce 01 Ihis c onrruct ttnd thlJl auid connuc r coutetne ul l 01 tho IUIll'lS und c ondtuons CloJ(uud upon lly thu p ar tlu s bu.uto ,

11 IS lUl\htll uridur s tood that the s ecoou pUfty consunrs to tho [usis dic rion 01 rue courts of low<I to hoar. duttllHIlnl.l uud Iundlif judllulllOnt <IS to uny c onu cvct s v
,·.lIIy hOlUUIWlut.

IN WnNE~S WtiUlf:OF rho pallios IHHutO h<lVtl sot thelr hund s 10f tho pUfPO~Os IHlIoin e xme s s ed to Ihi:; and uucc othur im;tlulHonts or Ill<,tl tuncr , <IS ot uio

ls t day of July . 1i)~_.
I'l<)v~!(l: 1
..,A "All HIGHWAY COMMIS»ON -~~-,)::IVK::-~~i~~~-.~------CO\,lllly. Iowa.= CO"~,""'"O "'-~::':~~2"~~'"'------

1 J flv~(lu(.c~:-;'1-~-""r~/.- /C9~::~I..-----/



Sheet 2 of 2

1980 MAINTENANCE SEAL COATING

HSC-1-80 4.0 miles of maintenance seal coating from the sou thwest corner of
-section 34-100-30 north 4.0 miles to the southwest corner section 10-100-30.

Item III - 696 tons of 1/2" cover aggregate @ $4.80
1 t cm 112 15,488 g a Lkons of CRS-2 binder bitumen @ $0.807

$ 3,340.80
$12,498.82

HSC-2-80 3.0 miles of ma t Luenanc e aea Lv cou t Lng from the southwest corner of
s ec t Lon 31-98-29 north 3.0 miles to southwest corner section 18-98-29.

Item 111
Item 1/2

483 tons of 3/8" cover aggregate @ $4.20
9,681 gallons of CRS-2 binder bitwnen @ $0.807

$ 2,028.60
$ 7,812.57

.l:1SC:.3-80 6.0 miles of maintenance seal coating from south quarter corner of
section 12-98-29 east 6.0 miles to south quarter corner of section 12-98-28.

Item III
Item 112

1,044 tons of 1/2" cover aggregate @ $4.20
23,232 gallons of IIFMS-2 binder bitumen @ .$0.818

$ 4,384.80
~ $19,003.78

~ISC-/,-80 3.0 miles of maintenance seal coating from the southwest corner of
-s~;'~-tion /,-97-27 north 3.0 miles to southwest corner sec tion 21-98-27.

Item 1/1
Item 1/2

522 tons of 1/2" cover aggregate @ $4.20
11,616 gallons of IIFMS-2 binder bitumen @ $0.818

s 2,192.40
= $ 9)501.89

MSC-5-80 10.0 miles of maintenance seal coating from Sou thwest corner of
s ec t-Lon 3-97-27 north 10.0 miles to southwest corner of section 15-99-27.

Item III
Item 112

1,740 tons of 1/2" cover aggregate@ $4.20
38,720 gallons of HFMS'-2 binder bitumen @ $0.818

$ 7,308.00
~ $31,672.96

t~C-·6-80 4.0 miles of maintenance seal coating from southwest corner of
section 24-98-27 north 4.0 miles to southwest corner of section 36-99-27.

Item 111
Item 112

'696 t.cns of 1/2" cover aggrega te @ $4.80
15,488 gallons of llFMS-2 binder bitumen @ $0.818

~ $ 3,3/,0.80
$12,669.18

~.~~~-7-80 9.0 miles of maintenance seal coating from sou t hwes t corner of
section 18-97-30 east 6.0 miles to southwest corner of section 18-97-29 t hcu
uor th 3.0 miles to sou t hwue t; corner of section 31-98-29.

Item III -1,566tons of 1/2" cover aggregate @ $4.20
Item 112 - 34,8/,8 gaHons of CRS-2 binder bitumen @ $0.807

$ 6,577.20
~ $28,122.34

t~S_C;_-8-8.Q. 9.0 miles of maintenance seal coating from the s ou t hwes t corner of
sec Lion 31-96-28 no r t l.ue s t 9.0 miles to southwest corner of s cc t t on 21-·97-28.

Lrcm III I,7 L,6 t.o ns of 1/2" COver aggregate @ $4.80
It~" 112 - 34,848 gallons of MC-800 Binder Bitumen @ $0.921

$ 8,JHO.80
$32,095.01

.~1~~!;:-Q..:-_80 6.5 mf.Le s of Jl\~l1nten3n(~e seal c o a t Lng f r om the s ou r hwe s r corner of
suc t l on 1-95-29 east 6.5 miles to the southwest corner section 6-~)-27.

I rcm 111 ­
J. t~1I 112

1,261 tons of 1/2" cover aggregate @ $4.80
25,168 gallons of MC-BOO binder bitumen @ $0.921

14

$ 6,052.80
$23,179.73



Al'PENDIX C

TYPICAL CROSS SECTIONS
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TYPICAL CR0:55 S£.CTlON

PROJ£CT M SC -1- 80

4.0 MILES

-I

FROM SWCoR.34-/0030 TO S.w.COR.IO-100-30
(.,~:) - 11_:.s 1:7 .. 7' ')

11. D. T. Q 70---/BO V. P.D. (/--9-76)

22'0I·
IVP£ "8" ASPHALTIC CONe.

"8" /rSPHAI-ItC CONcR'£r.::
AG.E:O Sue - aRSe

/9ti.3
195~

1955

TYPICAL CR05S S£CTlON

PROJeCT M S C -2- 80

3.0 MILo

FROM sw. CoR.31-98-29 TO SW COR.18-98-Z9
/ // . /» '- .j::' ,

;::}.D.T. =ZO.3 ~-'i3'cf6 VP. D U51?0 )

22'0 ..I
/9'59

BA,£ /953
195<

I' 26' F,N/SHED GR/~D£ -I

16



TYPICRL CROSS SECTION

PROJECT M SC -3 - 80

~I

FROM S!q. COR, 12 -98'29 TO 31::;. COR, 12·98'2.8

6.0 MILO
I / '3 . 2..3';/ I J,y-..J

A,D T " 1/2.·'/~94- V. eo, (.t..q.70)
.<:2'0r---=-=-----

, \

""
SOIl.. AGGReGATE SUB' 8A:5e /9:55

24' F,N,SHED GRADE. 1951

TYPICAL CROSS SECT/ON

PROJECT MSC '4'80

.s W. COfl.4 '97-2.7 TO 3. w.cos. 2.1 ·9B·27

3.0 M II..£S

11. D T '" 270'2. Cf4 V P D. (19'76)
22'0 .. I_ 4' ~I

0" RE.CYCLED R,C.C.
RGGRE.GAT£.

17



TYPICAL CROSS SECTION

PRU,£CT M SC - 5 -80

9.0 MI LES

FROMS.W. COR. 3-97-27 TO SW COR. /5-99-21
/"7"'J.~ .~"// !'.;'.;:;)."}

Ii. D T. = /9/- .<~/() V F D. (; C:n 6 )
I. 4' -I- :22'-9 "" -;. -I

/97<&

/976

-I,34' FIN /SHep .G/?ADJ::. /97rb=_!.2.L""- _I,

TYPICAL CROSS S£CTlON

PROJeCT MSC -<2,- 80

_or 4' ,I

4.0 MILES

FROM sw em.24 -98-27 TO SWCOR. 30 -99-21
/ I ;) - /.,; .:~ r' :".'.

HD. T" 125-/39 V PD (1976)
'I' 4' _1 ::::.:.22~' 0.__

34' FIN/5H£D Gr?flOc 1'110 - ---1

1tl



I G'. -

TYPICAL CROSS .sf-CTION

PROJECT M.5C - 7 -8<0

rROfYJ SVJCol1,JG-97--30ro 8M!coR,3/-'18-2.9

9.0 M/1...£3
,,'.

A,DT :::-255-589 VPD(/,976)
1:.'Z~O

I-

I·

TYPICAL. CROSS S£.CT/oN

PROJECT M SC -8 - 80

FROM S.WCOR.'31- 9&2.8 TO SW COR, 2/-97·2.8

9,0 M/I...£S
1 /',. _I'" ;' ?

f1. D T = /88 <309 VP D. (J<:V/b)
c.<: 0

lIz." yp£"8 A:5PHAJ...nC CONC'. 1959.
, yn: "8" A:5PHAl..TIC CONcRere jq_

» I

..y.. /

I•

19



TYPICAL CROS3 SECTION

, "~'r •• ' '

. \
~.

I.

PROJeCT MSC - 9- 80

rROM 3JqCoR /-9529 TO s.w COR 6-95-28

6.5 MILeS
-I < I ~ r.».»

AD. T "5/7- 7,;fD VPD. (/H7G)

22'..=....0 .......+~. -i

20



APPENDIX D

MODIFIED KEARBY DESIGN METHOD
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1/2" Chips from Weaver Construction Co., Humboldt, Iowa
COlli'U'I'Al'ION SH22I' for 3I'I'Ui'.H'CUS S:O:ALING

Aggregate Characteristics

Sleve Sl7-e 3/4 " 5/8" 1/2" 3/8" 4 8 16 30

("( r:~\L;-I.\.ncd 100 99 79 13 2.2 .5
'?-"~;u-:' r- 1n 0-

-
: ./0 .. ' '.),} a

1 20 66 10.8 1.7 .. 5and Hetalncd .
Sp.G. 2.63 n & R Vlt. (\ ') 90 Lbs/Cu/Ft. Voids (V) . 451594 %.
f,bsolute Volume (f..V) = W 90 = .548/,06 at. V=1.00-AV.

Sp.G x 62.4 2.63 x 62.4

CCi':;:\YI'f.'I'ION of AVE"~_,J:.'. PA -r:'ICLE SI22:

%
Pass and Ret. . Summatibn

- 19.9 Lb s i j/Sq i Yd ,

Sq.Yds/Cu.Yd.

=

= .005tj25

-. .087500

= .185460

= .015163

- .001195

=

= .000088

('1' ) - .2~50JJ In.

= 122.02 Sq.Yds/Cu.Yd.

.66·

.017

.01

.20

.108

.005

= 1 = 0.008195
SR .

vlt. (:lew) =2'1 Rev i'i~27x·008195x 90

36
.295031

Vol. (Rev)

.0175 x
Size
t'12' t 'J'h i ckne s s )

R2te of Cover Mat'l.by

-30
;.V. Pa r t i o Le

( :ZCCcctlve

3preod Rnt i o (3R) " 36 "
.']'

RHte of Cover Mat'l.by

Av.Slz8
::; i e v e Size Inches

""~ JJ!< "-5/8" .6875 x'~.
'."G.;:-~:'"

5/8"-1/2" .5625 x

1/2"-3/8" .4375 x

:;!iJ"-4 .2810 x

1,-3 .1404 x

~-16 .0'103 x

16-30 .0351 x

;":Ii,bedrr.ent ('c) = _/,_0 % from t abLe or as a d j ue t ort ,

"ute of /.s oha t t (Ra ) = V "(5.61 T 2) = .451594 .662050 = .299 Gal./Sq. Yd.

'''frlB value of (5.61 T E) is oo t a t ne d f'r-orn table

'1'
£

1/8"
201'~

3/5"
30%

1/2"
35/;

5/8"
40%

The~e recoffimended embedment values are based on 0 glazed, impervious.
1111~Jon",tr2.ble surface and should be adjusted to s a t I s f y e x t s t i ng sur­
face conaitlono.
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1/2" Chips from Midwest Limestone Co, , Inc., Gilmore City, Iowa

COIIl'U'I'AtION SH;;:2l' for 3ITUr'iIJI'CUS S;;:ALING

Aggregate Characteristics

98 67 10 1.1

2 31 57 8.9 .7

'3/4" 5/8"

100

1/2" '3/8" 4 (3 16 '30

.4

:.4,

;,bsoiute Volume (AV) = _-=-"W_~-,­
Sp,G x 62,4

90.n & R ve, (~I)_---=.-=-,-_Lbs/Cu/Ft. Voids (V) .455733-fo.

90 = .544267 %. V=1.00-AV.
2.65 x 62.4

S p • G • -=2..:...",65::..-__

Lbs./Sq.Yd.

Summation

=

.- .01125

-. .135625

= .16017

= .012496

=

= .000246

= .00007

(,1' 1 = .319857 In.

= 112.55 Sq.Yds/Cu.Yd.

.57.

.02

.31

.089

.. 007

.00l,

36

= 1 = .008,..:.8..:..8.:-5__,.sq. Yds/Cu. Yd.
SH

Wt. (Ilcwl=27 nov W=27x.008885x~L=21.6

.391857
Vol,(Rcv)

CCi<r:U'I'f.'I'ION .of AVEi1A,E PA:r::'ICLE SIZE

.%
Pa s s and He t ,

Rete of Cover Mottl.by

Spread Rutio (SF1) = J6 =
.Il'

Rete of Cover Mat'l,by

AV,Size
~;leve Size Inches

•;;-;,-xn JI li"-5IB" .6875 xvx:

5;'8"-1/2" .5625 x

1/2"-3/8" .4375 x

;/8"-4 .2810 x

4-3 ,1404 x

i';-16 ,0703 x

16-30 .0351 x

-30 .0175 x
Av,Particle Size

(EffcctLve Not 'I'hi ckne s s )

Ra t e of {·.sphalt (Ra) = V "(5.61 T E) =.455733 x.717759_.= .327 Go1./Sq, Yd,

"The value of (5.61 'r E) is ob t a t ne d f r om table

'r
E

1/8"
205&

3/8"
30%

1/2"
35.%

5/8"
40%

23

'l'hec;G r-e c orr.raend e o e mbed rnen t values ar-e based on 11 [clnzed I iIllPU1"V iou s ,
ini~enatrable surfacG and should bG adjusted to satisfy existing sur­
f ac e conditions.



3/811 Pea Gravel from Nidwest Limestone Co ; , Boggess Pit) Emmetsburg) Iowa
COfIFU'l'AUON SH22I' for 3I'fU~;IJIICUS S"ALING

: .8

30

: .8

-~-_%,

Aggregate Characteristics

Sieve Size 3/4" 5/8" 1/2" 3/8" 4 £3 16

r; P.9t:. i ned 100 38.5
;;>-':;as~ i ng :/0 . ~ <>

and Hetainco : 61. 5 37.7

Sp.G. 2.69 J) & R Vlt. e') 9/; Lbs/Cu/Ft. Voids (V) .439996

hbsolute Volume (AV) = VI
Sp.G x 62.4

94 = .56000l, "(;, V=l,OO-AV,
2.69 x 62.4

CCI~iUT~TION of AVE8~Gj PA~~ICLE SIZE

Av.Size
:-;ieve Size Inches

• 3/1<"-.5/8" .6U'15 x;b-~

:;/8"-1/2" .5625 x

l/2"-J/8" .4J75 x

;/Otl_4 .2810 x

1'-0 • 111-04 x

':'-16 .0'103 x

16-30 .0351 x

%
Pass and Ret, Summation

=

=

-,

.615 = .172815

.377 = .052931

=

-------- =

.225886

.000140=

('1') = ....:..::==-_In.

. 01 75 x _, _,-Q.,O~8,--_

Siz(.
NEIt 'I'h i c k ne a s )

-JO
k v , Part i c i o

(Effective

Spread £lutio (SR) "' 16 "' __36__ = 159.37 Sq.Yds/Cu.Yd.
, '1' ,225886

B"te or Cover ~lat 'l,by Vol. (Rc v) = 1 = .006275 Sq.Yds/Cu.Yd'.
Sff'"

Be,te of Cover l1at '1. by Ivt. (Ilcw)=2? ReV W=27x.006275x94_", 15.9 Lbs'/Sq. Yd •

. 35

Bato of /.s phaLt (Ra ) "' V <>(5.6i '1' E) =.439996 x·443527 - .195 Gal./Sq. Yd.

*rhe value of (5.61 T E) is obtained fro~ table

BC:C('I'I~1:,;~Dd) J:>iL::C';;Nl' EI1B'::DMC::N1' (,-,)

'1'
E

1/8"
20,\~

1/l,f"
25%

3/G"
30%

1/2"
35%

5/8"
40%

These r-e c ou.me nd o d cmbcd men t values ape ba~)ed on a gla(?ed, ;LlIlpCl'V1.0Ll0,

illl~enetrable surface and should be adjusted to satisfy existing sur­
face conditions,

24



APPENDIX E

DESIGN SPREAD ltATES
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DESIGN SPREAD RATES

PROJECT # COVER. AGG. *
TARGET RATE 2 TARGET RATE

BINDER r·1AT'L. BI NDER GALIYD C~/Yn~GG.

MSC-1 CRS-2 112/1 LIMESTONE1 0.35 27
I~SC-2 CRS-2 3/8/1 PEA GRAVEL2 0.28 25
MSC-3 HF~1S-2 112/1 LIMESTONE1 0.35 27

E~~'1SC-4 HFr~S- 2 112/1 LIMESTONE3 0.32 27
'" ....--

LIMESTONE3MSC-5 HFr~S-2 112/1 0.32 27
MSC-6 HFMS-2 112/1 LIMESTONE3 0.32 27
r~SC-7 CRS-2 112/1 LIt~ESTONE1 0.35 27
MSC-3 MC-800 112/1 LIMESTONE3 0.32 30
MSC-9 , f1C-800 112/1 LIMESTONE3 0.32 30

* LOCATION OF AGGREGATE QUARRIES
1GILMORE CITY

·2EMMETSBURG
3HuMBOLDT

26



APPENDIX F

APPLICATION DATA
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~" CHIPS
OIL OIL LIMESTONE AVG. AVG.

AVG. RAJ:E AVG6 TEMP. AVG, RATE AIR TEMP, ROAD TEMP.
PROJECT GAL/YD2 F, #/YD2 OF, OF.

MSC-1 .3514 170° 21.4 84° 93°
cRs-2

159° " 87° 96°MSC-2 .2999 21,63
cRs-2
11SC-3 .3517 1640 23.97 71° 76°
HFMS-2

1'1SC-4 .3341 169° 24.99 78° 82°
HFMS-2

it MSC-5 .3319 164° 23.32 79° 89°
HFMS-2
MSC-6 .53LI1 160° 23.17 73° 78°
HFMS-2
MSC-7 .3573 164° 25.59 85° 90°
cns-?

MSC-;8 .321 237° 25.46 82° 89°
Mc-8'00
MSC-9 .3216 241° 26.53 74° 79°
Mc-800 •

" 3/8" PEA GRAVEL

28



APPENDIX G

BITUMINOUS MATERIALS - TEST DATA

29



"TERIr,L MC-800

,HENDED USE

UUNTY t\oSSUTH

RODUCER BIT. MATLS.

I)URCE ALGON,;

IOWA DEPARTMENT llF TRANSPORTAIlllN
OFFICE or MATERIALS

TEST REPORT - MISCELLANEOUS MATERIALS
LAB LOCATION AMES

LAB NO. AROO-40

PROJ NO. RESEARCH

CClNTI~ACT NO.

,NIT OF MATERIAL 2 GALS.

AMPLED BY INGERTSON SENDER'S NO. 2RI0-30

W Si',MPLED 6/23/80 . REC'D 7/2/80 f,E:POIHED 7/10/80

-------------------------------------_._-_._-_._-----------------------------------
SP. GR. ru 60 F./ 60 F.

FLASH POINT - OPEN CUP

I(INEMATIC VISCOSITY, CENTISTOKES, ru 140 F.

DISTILLATION X BY VOL. TOTAL DIST~LLATE TO 680 F.
IB.P.'
374 F.
437 F.
50t) F.
600 F.

RESIDUE BY ~OL. ABOVE 680 F.
\

"U
.. f,ESIDUE BY WEIGHT AflOVE 680 F.

WATEr,

I~ESIDUE FrWM

PENETRATION @ 77 F. 100 GMS. 5 SEC.

DUCTILITY ru 77 F •• CM.

SOLIJBLE IN TRICHLOROETHYLENE
STIUPF'ING TEST USING I',AT0-290 'iGG. (X)

ABSOLIJTE VISCOSITY AT 140 F. 300 MM HG, POISES
CClF'IES:

·fWP,D OIL
f~. I. l<ORTLE /'
r<. P, HEriELY./
R. INGERTSON
L.. ZEP,f,LEY

0.9746

15-;/5

466 F.
0. 0~;

0 .. ()~':

9 .. 8~':

72. i Y.

DIS'lILU1TIUli

136

P,BlNE 95
665

DISPOSITION: COMPLIES WITH AASHTO M-82
30 SIGNED: BERNARD C. BROWN

TESTING ENGINEER



IOWA DEPARTMENT OF TRANSPORTATION
OFFICE OF MATERIALS

Test Rcpcrt-Miscclluncous Materials

R.J-.
~P.

File

Bortle
Henely

Mason cityLaboratory -=- _

Material MSC-6 Kossuth

Sealcoat MSC-6

@aroo-149

Date Reported 7-24-80

Ev e r d a BrothersContraotor __-=- '-- _Producer Bituminous Materials & Supply

Source Algona, IA

Unit c..f Mnrerfa! Suucontructor _

7-23-8010R. Chase~llll'led lly Senders No. Date _

Saybolt Furol Viscosity @ 77° F 203 Seconds
* % Residue @ 69.5%

Penetration @ 77°F, 100 Gms, 5 Sec 169

DISPOSITION: Complies
31

Signed W.J. Orozco .__.._- -.._----



IOWA DEPARTMENT OF TRANSPORTATION
OFi"ICE OF MATERIALS

Teat Hel'0rt-Mi8cc]Janeou8 ~latcriala

ILl >Bortle
~-jenely

File

Mason cityLaboratory _

faterral CRS-2 Kossuth

u ended Use
Sealcoat MSC-2

2AROO-125

.ue Reported 7-18-80

Everds Bros: IncContractor _-"&l==-"=l.S..~.LlJ""-- _-oducer Bituminous Materjals & Supply

.u rcc Algona, lA

lilt of Mur er-iul Suucourructor .__... _

H. Chase. 4 ___ l Inte _7-1 6 - 80

===================_..
Saybolt Furol Viscosity @ 122°F 237 Seconds

. % Residue @ 71.6%
Penetration @ 77°F, 100 Gms. 5 Sec 157
Determined polarity - Postive

32
.15POSlTION; Complies Signed W.J. Orozco 7-18-80 _
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APPENDIX H

FRICTION TEST·DATA /' /

ROAD RATER TEST DATA
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PRELIMINARY FRICTION TESTING DATA

DATE NORTH OR EAST SOUTH OR \JEST
PROJECT TESTED LANE (AVG.) LANE (AVG.)

['1SC-2 9-5-79 44 47
11SC-5 8-28-79 58 58
11SC-7 9-5-79 43 41

FINAL FRICTION TESTING

HSC-2 9-83 50 47 -'>'--

11SC-5 9-83 52 59
11SC-7 9 'p 43 44-0)

\

STRUCTURAL RATING 'FROM ROAD RATER DEFLECTION

STRUCTURAL RATING
PROJECT 7/8/80 8/11/80 9/83

1\1SC-2 1. 65 1.65 2.55"
MSC-5 2.10 2.10 "*
MSC-7 2.45 2.70 2.55

"ROAD HAS BEEN RESURFACED
""NOT AVAILABLE
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