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 DURARILITY 8TUDY

A survey of concra@g pavenenhs in.ﬁichigan ghows that approxi-
mately ten percent of the surfecs is scaled 1n varylng degrses.
Consegquently, in 1939, a study of scaling, lis ecausss and
megthods for preventlon has baen incorpmratad into the pluna of the

Haszearch Division of the Hichigan State Highway Depariment sz a deflniie

- project under the title "Durebllity Htudy of Cencrebas®,
The Investigation hus been divided into two‘separ&te studien,

Pirgt, a field ebudy including a survey of exislent conerete pavemsnis and

the, conshruction of & speclal pavement For fleld oheervetlons, and gecond,
& laboratory stody on conerete dursbility. The lovestigetion will abtleapd
to establish cortain fundsmentel princlples in concrebte comstruetion and
to correluate cordaln laboratory sbudles with canﬂtfuctien.ﬁﬁthmds in order
to d@%ﬁlcy more durable concrste pavanents,

fabodied in these congiderztions zrs the never concents of con-

crate nlx design me regords proporiionlng end grading of aggregates with
definite recegﬁibion of the meberisls pamﬁing Z00 nmoerh; the comparsiive
effaet of variauﬁ‘ﬁypea of addltiven, cewment blends and cements produced
with gripding ailds. Also, the evaluation of the affect of varistlons in
copstructlon factors, Gonsideration has been glven ta‘cruahed limastone -
agerogabes with esperlal attention ta.the finer fractions. The effect of
variﬁﬁs euring methods and the membrane curlng agesnte are included,

| Fleld Studys The field survey consisted of & visuel emaminsilon

of 211 conerete pavemenis constructed on the Miehigan State trunkline systen.
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Humerous factors incidental to pavement construction which mey
gffect surfoce conditions and thelr relationghip to gcaling will be
studies, To supplement the field sbudy, cores will be taken from selected

projects for further laboratory analysis,.

Hichlgen Test Road - Dursbility Seetion

The performance of goncrele under severity of servide cannet be
predicated upon laboratory studies. In order to make obeervations under
service condltions on contrelled factorz, & conorete pavement has been
built, The purpose of thls pavement was not only to mﬂke.abaervaﬁicn$
mder service conditions but to afford & field laboretory to obiain aceel-
evated aebion of chloride salis or ice on conerate pavements and to study
the resultant schion. This pavenant was econctructed in ecnjunction with a
cozplimentary poavensnt project for the study of pavement design. Bath
roads are canstruéted on K~il5 in the north eentrsl part éf'ﬁichig&n’ﬁ lower
neninsula, Tha &urabiliﬁy‘stuﬂy project 1e 7.7 mlles In length with e 22
foot concrete surface. | | ‘

Complote observatlons were made during the construetion of the
pavement on all factora incldental to construetlion practice. Fubpequent
obssrvatlons will berma&e periodically on the finliched pavemant.

The ecements used Included two brands of regular ?ortlﬁnﬁ comant
as normally ueped in the construetion af'conerete paverants ln Michipan.
Admixtures included the use of certain proprietary materlales known as Plas~
- tdment, Pazislith, Orvag and Vinsol Recin, ﬁatuﬁal coment was also included
which was gr@uﬁd with and without tﬁe use af caleium shearate. Mix deslions
include regﬂlﬁr proportlioning by the moriar vold design method as well as

the addition of fines suoplemsnting the fine aggregates, Short ezt
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sections were inecluded to dateémine the relation of séaling to mebthods
of curing.
5 comparabive study of brooming versus burlap drag as a Tinal
lfinishing operatlon hag been consldered, ‘
Subseguent studies o be conducted on the durebility seetion
will pertain to scaling ss affec¢bed by comstructlon methods, curing
methods and the application of eontrolled calelum chloride treatmentsz.
The latier shudy wlll combliuue over & perlod of ¥ to 5 years sterting this
winter,

Laboratory Studys As part of the general invesbigstion of the

durabllity of concrsie pavements in Mlchigsn, laboratory situdies have b%ﬁﬁ
underteken to supplement the Fleld survey and the durablllty field study
of the #ichigen Test Hoad,

The laboratory program is divided Into three maln divizions,
namaly
1, Preliminary work incidental o cansﬁrucﬁimn of durability sectlon of

test road.

2y The causes af‘scaling,
%, Methods of preventing gcala,

Incidental to the consgtruectlon of the durability mecition of the
teot road & preliminary laborstory investigslion was nscessary in order %o
evaluate the varlous matsrials involved, and to delernline what effect those
materlsls would have upon the design and physical characteristice of thelr
raspective concrete mixtures.

The study of cauges of seale divides liteelf nsturalily into thres

hages, chomlcal and physiesl and mechanical causes. Under chemical gausas
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are included such subjedis ag -

Compilatlon of dats pertinent Lo sslt solutions, Involving 2 bibliw

ologleal study and g fleld study to detersine dhe probable congentraw

tion of salt solubtions,

8esle formation on concrete as effscted by chlovide salts, Involving
5ucﬁ pindlss a8 the chemical resction of chloride salte on conetituents
of econerste and the forsation ané dishribﬁiian of chemleal and products
conduslve to scaling. -

The chemical aotion of chloride salbts on set neat cements, Hortars and

conorets under different best conditions.
The physical phase invelves two main sublechts ~

The segrezation snd varistlon of constltuente of concreie. Such as

*

blesding when agsocistel with mix design, physical characteristics of
the constituents, working of the concrete surfece and interfecisl re-

lationships.

Yariation in physicsl characheristies of conerebs from top to botiom,
Involving grading, smount of cement, density, absorphion, porosity and
coefflclent of expeanslon,

Hechaenleal factors will be congidered to include; frost actlon,

freszing and thawing and traffiec conditlons.

Seale preventlon sludies will include -
Improvenent of characteristics of constlluents of conerste.

Inprovemmt of construetion prective involving mix design, construciion

' opprabion and curing nethods,

The use of admixtures or grinding sids

The ure of surface psalers,
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Conelugions

Teo date; the invgatigatisn.haﬂ concerned itself with studlies
incidaatal to the construchiion of bhe test road and certsln smperinmental
i&baratary rasmérahes; Consequently, nothing conclusive can' be préaenteﬁ,
however, a few aignlficant observations will be mentioned.

1, Miecroscople analyses of scale and parent concrete sghow an ebundance of
caleiun hydroxlde crystals deposited throughout the neale snd on the
srface of the parent concrete. In the case of unsecoled pavemsnts,
he deposlt of calcium hydroxide wes eonfined entirely to the surface,
2. Hicroscovic snalysss of nesi cenent specimens show that when thsy sve
subjiected to caleium chloride treatmente there is a deponlt of large
caleiuva hydroxide erystels on the surfzee of the specimens, 4lso

crvetals of ecalclun oxychloride sre prasent,

wad

» GConstruetion obrervations reveal thul the coucrete is gvarmnrkﬁﬂ and
that thers is 8 definite loek of equioment coordinstion frﬁm-mixﬁr L6
curing operationse.

4, The wddition of special Fines to i1l the preding gap bebween 50 and

200 mash with & definite percentage pasglog the 200 eieve mshorially

improven the workebility of the concreéte with conmsquent water re-

duction.

5, Gomtrolled ecaleium chlorids trsatmentsz %o remove lce from panels en

test road have produced zeale, siter § eyeles, on &ll ALfPerant types

of conerste mixtures with the exceptlion of these containing Orvus or

Yingel Hesin.



