In a segment of the Cisa
Motorway, a consolidation
intervention has allowed
the recovery of extremely
high piers without the
interruption of traffic.

an managing a motorway
network, the concept of
maintenance dods not only
regard a series of ordinary
roLting mterventions; if's
necesaary o consider
exktraondinary operations as

wll

The scope of these operations

is to guarantee optimum
operational conditions in

time, and 1o ensune the

integrity of structunes

(bridyges, plers, abutments) -ﬁ_
and tunmels which, in our e
country and with few

exceptions, ane all made =
of reinforoed comenebe. e
According to the most =
refined definition, this is e
a composite material g
compased of the

struciural union

between concrete and Semee
steel. But concrete, s
like all construction




materials (including steel), ages and
deteriorabes, YWhat's more, i various
geagraphic areas il's necessary to
consider the frequent freese/ thaw cycles
that are extremely harmful to the
concrete’s integrify

Deterioration is mainly due to the
physiology of the structure, to the
environmenidal conditions, and thenefore
tor thermal varations, but also to the use
of salls which dissolve in water when 1t
percolabes, damaging the underlying
structures. Furthermore, during the
sixtes and seventies, the structures were
designed with criteria that today ame no
longer in use, and were generally made of
ordinary concrete, often without adequate
intermal reinforcing,

Through the vears, this material has
shown evident limils and has cansed
MUMErGLES !1||||:~|u:|'.!:-.

To solve this series of problems it's
necessary to organize an adequate
program of recovery interventions,
n:u:npm-.'xl ol a precise succession of
phases: the determination of the
deterioration’s cause: the selection of the
.'|;.'Irl|i-\.'.1r:'p'-.' I|'~.'|1|'|1||||-."-1 and materials; the
sedection of the operational guidelines

Project indications

The project’s directives regording e preducts ko uie are quile deor; and woie lierally:
“The rheo-plestic mixtures wiad, with compensated shrinkoge, are wpplied dry and
promixgd, ond ane mixed in special mixers with the omount of woler recommensded by
the producer. The eperalion lemparcture of these material is ohout 297 K, b
fernperniunes botenen 278 ond 308 K ane dho aceeploble, These grouts are minforesd
using electro-walded sel gricls, which cllow 3 sompensale hygrametric sheinkoge ond
hﬁhmﬁmldﬂ?ﬂgﬁﬂ itself -n::dlujn (Ror resisling i portculary
wonhilled condon, wi atmospheric humidi sfic micro-hibaes, umi
disintwted within tha mis. e Y
The concrein on which the grout it opphed misst be wet ko rehusal balors the apphcation

o
The grouts must ba loid without Framewerks when the thickness of fhe recovery must nal
merod J confimehers or whan s nol negeired by the project, For groaer thicknesses, if's
pawsible ko coat special concretes in nonwooden fromeworks, These special concreles
ore obagined by mixing theo-phaue premied grovts, with compensated sheinkage,
logether with salecled, wavhed, ond corroctly dmensioned oggregates (25 milimeteny)
Trwe growts are applied with a irowel or with sproying equipment. The grouh ore
profucied from eveporation with a layer of “curing” agent: tha use of polyeihylene
fransparent shoets ia rof alowed tince they hinder the dispersion of hydration heat,
The greuts’” conirasted expansion mint not ke lower than 0.4,/1,000 after 7 days. Aler
28 dayi, #a volue of the axpansion must not be keeor than the vakss ol 7 days, ond
md ool be higher than the some value increoned by 30,
Tasfing cxdhesicn ko the suppor!, determined by sheoring, i ko be conducted e 727428
boams, composed in part by o concrele wodge with By 45 M/mm’ and seaaned ol
leant 28 daays, with o suriace inchined of 20 degrees. Sheoring msistance i required an
the inchned weloce.
Adhasion s corried oul thiough drect froction ore to be done on somples with 0 50
millemster diomeder”.
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that muesk be included in the
';.|'_'-|_'1._'||:||_.'|:||.:-|1:-._ the careful execution ol
gach operational phase

Control of the structures

Autocamionale della Cisa is the company
that manages the motorway section that
connects Parma with La Spexia, crossing
the Tuscany-Emiliano Apennines. During
the sixties and seventies (the Last sechion
was opened in 1975), about 140 structures
{for a total of 450,000 BaLIAre melers of
bridges) and 14 tunniels were built.
Recently the company has renewed the
managing contract until 2010, and has

|1'r|_'-u,':|1l:|,'|| a new plan of intervention with
i estmmients of about 10 hillion lire.
The L"\.[l':lllTLIIILIr:'. mainfenance done on
the Roccaprebalea {Berceto -Farmaj
vinduct 1s thw maost signiticant
intervention that the Autocamicnale della
Ciza has carried out in the [ast Vears:
waork (done by the Rabbiosi company of
Bolzano) started in 1999 and was Amished
in avtummn of 2000.

he cost of the intervention was of over 7.5 billion lire

The viaduct is characterized by the extraordinary dimensions of the
central piers, about 90 meters high at the intrados, In ths segment,

traffic is oreanized on bwo overlaid roadwavs, which creale a
double level sustained by %0 meter piers. During a preliminary
check a percolation of brackish water, involving nine piers of the
enlire viaduct, was discovered. What's more, the deterioration was
in an advanced stabe

Tha* main L‘II{[II,,I.I“!-. of the intervention consisbed i e fact that
given the height of the pier, it was necessary to intervene at high
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altitudes. In similar cases, the application
of recovery techniques is complicated,
and the use of top quality material,
technologically advanced solutions and
equipment, besides specialized
workmanship, is extremely important,
The restriscturing and reinforcement
interventions consisted in specific
Actasaes;

- hydro-demolition of the piers, for an
average penetration of about 7
centimeters (in some cases even 13
CETMElers were Iu.l:,'hn.l.l, o the
removal of the -.||.'i._'.r.'||.1:'|.|! paris;

- gandblasting of the reinforcemient bars,
tokally cleaned and treated with
anticorrosive produects and “passivating”
malterial;

= installation of an inteprative
reinforcement (fil W resist (o a seconid

—

1
I

category earthgquake];

- laying of rhwo-plastic groul;

- final treatment throwgh the application
of an elastic I'.'.'lr-n._||1ll.p|||1|,'||1 CefTenl
grout, MAPELASTIC®, and

successive laving of a polyurethane two-
component system preceded by the
.1[.1p| icabon of an apposite primer.

Mapei's role

Before its use, the material destined bo the
recovery and reinforcement of the
structures undergoes special tests carred
ot by the contractor, as well as by the
supplier of the products.

Mapei, after the tests done by the
Autocamionale della Cisa, personally
carried out a further certification of final
quality. Using a laboratory installed on
the conctruction site and equipped with

all the necessary instrumentation, tearing
tests and mechanical and elastic
performance verifications wene carmed
ik,

Mapei's policies, as well as its constant
presence on the construction site,
underline once more the importance of a
strong collaboration belween the
contracior and the product supplier
Previously sharing information alloees lo
avoid usebess and expensive damaging or
unsuceeseful interventbons

[ gereral, a recovery grout used for this
Lypue of intervention requires hpu.'irll.'
characteristics. It must adhere perfectly to
the support and must guarantee limited
shrinkage to avoid cracking; furthermone,
it must be |!|I:L|‘1':||:1I1'.1|:'-|;' and abbis to pesist
bo chemical aggression, Of cowrse, the
material selected must present an
adequate mechanical resistance and
elastic module. In this case, as previously
mientioned, attenbion was focused on the
recovery of M meter high plers, in
particular weather conditions and in the
presence of significant vibrations, For the
eecasion, Mapel research laborataries
created a specific product, called
MAPEGROUT Ta0C* (the “C" stands for
“Cisa”). It's a premixed thixotropic single-
component cement-based grout,
compased of sulfate-resistant hydraulic
binders, synthetic polvacrylnitril fibers,
an erganic corrosion inhibitor, selected
aggregates and special water retaining
admixtures, This solution substantially
derives from the already known
MAPEGROUT To0* grout, used for
recovering structures in degraded
concrete in general and for protecting
reinforced concrede from sulphate
aggression. What reason reguired the
creation of this specific produwct? “The
material had to guaranbes adeguate
pumping at great heights, even with high
temperatures, and appropriate
mechanical characteristics” . Moreover, it
was possible that the grout remain inside
the tubes for long periods of time (even
an howr): for this reason the product had
oy b Fluded l!'l'dl'.!.l.,"]'l 1o avidad -:1[F,~.|r|||;;|‘|.||5
i Ruabsps.

After removing the degraded parts and
spray cheaning the surfaces with water to
PEmovE impuribes and contaminabion,
MAPEFER® was used for preparing the
supports. This two-component
anticorrosive cement groul, (based on
polymers in water dispersion, cement
hinders and corrosion inhibitors), is
‘\.FH'-\.'IHI'.E”:. used for profecting the
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concrete’s reinforcement bars.
The application of this product is fundamental for
protecting the siruciune in fime Irom corrosion and
carbonation, therefore EuArnneeIng dur:lbilnj..
A waler-based anti-evaporation product,
MAPECLERE E*, was then .1!_1F'|||4_'1.| 1o allows bottor
curing of the grout applied
This product was then removed by means of
ndblasting before the application of a protective
‘{mhm{, Finally, MAPELASTIC® grout was chosen for
he :fhnl“pm!m tive layer of the recovery: this two-
:nmpnnen‘! enent F'-tmlmt is partic u].ulg. Hexible, and
|1'q able ko HII%Q[I“ |'I1IH.'|‘|'I'|I.'I||-C oF up ko one millimater
witout Lr.:l.kl?‘ﬁ.. totally impermeable, and creates
a spetial * i.'].luhl:t_-hll:m on the surface treated, |
b
| N
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' Roecaprebales Viadwet - Beroeto (Pr)
Intervention: strucural consolidation
Year of construction: 117
| Year of Intervention: 1999/ 200
| ﬂﬁ;iun: .'uf:.i,'.uru,m' Mancani |
'I,'?ln.iﬂn mrdimlng: Br, Macodal Znretiind I

Technical asséstapty M, Marco Marfini

| Director of woakse Mr. Corrado Zanichalli { Avgocarmionals dells
Cisa Spal; Linector of warks asustant Mr, Giuseppe Bemazzaosd
Combraciom H'...IH"!'LH!i_ Bukmanis
Contractor Technichl Dinector: Mr. Luckeno Fogolan
Construction site directon: Ricoardo Vidrih
Construction site Capoc Mr. lago Manera
Hydro-demalition: Mosconi Brothers, Edolo (BS)
Mastering machlnes: Mizmetster; sechnical assistanor Mr.
Crrvason]
Mapei products wsed: MAPEGROUT TS0, MATETER,
MAFELASTIC, MAPECLRE E
Mapei coordinabors Fuhio Baanchi, Cardo | .|:1|Fl|n.'ti.'i. aric
Alberin Kossi, Fasounke il
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