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REZUMAT

Materialele, alaturi de procedeele de obtinere si practic de reciclare pot sa constituie
alternative durabile Tmpotriva acumularii deseurilor dar totodata sa substituie anumite materiale
clasice, tot mai putine si mai scumpe. Prin utilizarea agregatelor reciclate, provenind din
demolarea unor vechi Tmbracaminti rutiere se poate reduce semnificativ consumul de materie
prima noua. Necesitatea realizarii unui numar cat mai Tnsemnat de drumuri Si strazi respectiv
reabilitarea celor existente, std la baza acestui studiu.

Rezultatele studiului experimental aratd ca prin controlul omogenitatii materialelor reciclate si
prin folosirea noului liant cu proprietati adecvate, este posibila obtinerea mixturii asfaltice cu
continut ridicat de materiale reciclate, iar in ceea ce priveste destinatia acestora pot fi considerate ca
“amestecuri de Tnalta performanta”.

Agregatele minerale, folosite pentru acest plan experimental, sunt obtinute din combinarea
agregatelor de diferite dimensiuni disponibile in instalatia de productie, cu adaos de umplutura
mineral, dupd cum este necesar. Pentru fiecare fractie de agregat, gradatia este aratata in tabele.
Testele de laborator pentru caracteristicile fizico-mecanice, efectuate sunt descrise in tabele.
Granulozitatea amestecului de agregate naturale, pentru fiecare tip de mixtura asfaltica reciclata,
trebuie s& corespundd prevederilor GOST 12801-98, CP D02.12-2014 ,,Recomandari metodice
pentru reabilitarea Tmbracamintilor rutiere si fundatiilor prin metode de reciclare la rece” 1n
functie de tipul de mixtura reciclata si de destinatia stratului ce urmeaza a fi executat.

Experimental s-a constatat ca noua mixtura asfaltica rezultata, formata da rezultate foarte
bune. Astfel s-au supus cercetdrii urmatoarele retete:

1. Mixtura asfaltica din material granulat si amestec de prundis si nisip sort 0-40 (cariera
Puhé&ceni) prelucrat cu ciment dupa reteta:

- 50 % - Material asfaltic granulat;

- 50 % - Amestec de prundis si nisip sort 0-40 (cu inldturarea rezidului pe sita cu @40;

- 4% - Ciment portland de marca 400, S.A. LAFARGE CIMENT Moldova;

-5% - Apa.

2. Amestec de beton asfaltic frezat si amestec de prundis si nisip sort 0-40 (cariera Puhaceni)
prelucrat cu ciment dupa receta:

- 50 % - Beton asfaltic frezat;

- 50 % - Amestec de prundis si nisip sort 0-40 (cu Tnlaturarea rezidului pe sita cu @ 40);

- 3% - Ciment portland de marca 400, S.A. LAFARGE CIMENT Moldova;

-5% - Apa.



3. Amestec de beton asfaltic frezat si amestec de prundis si nisip sort 0-40 (cariera Puhéceni)
prelucrat cu emulsie bituminoasa si ciment dupa receta:

- 50 % - Beton asfaltic frezat;

- 50 % - Amestec de prundis si nisip sort 0-40 (cu Tnlaturarea rezidului pe sita cu @ 40);

-3% - Ciment portland de marca 400, S.A. LAFARGE CIMENT Moldova;

-1% - Apg;

- 3% - Emulsie bituminoasa cationicé clasa 9bK-3.

4. Amestec de beton asfaltic frezat si amestec de piatra sparta de granit sort 0-40 (cariera
Voznesensc) prelucrat cu emulsie bituminoasa si ciment dupa receta:

- 50 % - Beton asfaltic frezat;

- 50 % - Amestec de piatra sparta de granit si nisip sort 0-40 (cu inlaturarea rezidului pe sita
cu @ 40);

-3% - Ciment portland de marca 400, S.A. LAFARGE CIMENT Moldova;

-1% - Apg;

- 3% - Emulsie bituminoasa cationicé clasa 9bK-3.

5. Amestec de beton asfaltic frezat si amestec de piatra sparta de granit sort 0-40 (cariera
Voznesensc) prelucrat cu ciment dupa reteta:

- 50 % - Beton asfaltic frezat;

- 50 % - Amestec de piatra sparta de granit si nisip sort 0-40 (cu inlaturarea rezidului pe sita
cu @ - 40);

- 4% - Ciment portland de marca 400, S.A. LAFARGE CIMENT Moldova;

-5% - Apa.

Pentru selectarea compozitiei amestecului de beton asfaltic frezat cu agregatele naturale au
fost aplicate urmatoarele materiale: amestec de nisip si prundis din cariera Puh&ceni, piatra sparta si
nisip concasat de granit din cariera Voznesensc din Ucraina, asfalt granulat. Compozitia betonului
asfaltic granulat sa pregatit pentru tipul M cu ciment si pentru tipul K cu ciment si emulsie.

La aceste variante saturatia cu apa se afla la granita maxima si trebuie de urmarit dozarea
corecta si controlul permanent a amestecului pentru a nu depasi limita admisibila. Mostrele s-au
confectionat conform recomandarilor metodice p.7.12 cu o presiune de 7 MPa.

Pentru selectarea compozitiei amestecului de beton asfaltic frezat cu agregatele naturale,
amestec de nisip si prundis, din cariera Puh&ceni, a fost addugatd emulsie bituminoasa cationica de
clasa 9bK-3. Compozitia mixturii asfaltice din material granulat sa pregatit pentru tipul M cu
ciment si pentru tipul K cu ciment si emulsie. La prima varianta a amestecului de tip M rezultatul

Tncercarii saturatiei cu apa nu satisface cerintele tehnice pe cind varianta in amestecul caruia



adaugadm emulsie bituminoasa cationica clasa 9bK-3, de tip K caracteristice satisfac toate cerinte
tehnice. Mostrele s-au confectionat conform Recomandarilor metodice p.8.4.1 dar cu o presiune de
30 MPa.

Din variantele prezentate, rezultatele cele mai bune la saturatie cu apa sunt la retetele cu
adaugarea cu emulsie bituminoasa cationica 3%.

Tn general, Tmbracimintile bituminoase astfel obtinute se comportd bine in exploatare,
realizandu-se economii pina la 35%.

Tn concluzie , se pot scoate Tn evidentd urméatoarele:

- literatura de specialitate mentioneazd, ca o0 preocupare generalda a cercetatorilor,
proiectantilor, executantilor si a administratiei drumurilor, perfectionarea tehnologiilor de refolosire
a Tmbracamintilor bituminoase uzate, in conditii cit mai eficiente, aceste tehnologii sunt intr-o
continua dezvoltare.

- studiile efectuate pina in prezent nu au reusit sa trateze toate aspectele comportarii n
exploatare a noilor Tmbracaminti obtinute prin refolosirea mixturilor asfaltice vechi, de asemenea
nici metode de controlul calitdtii nu au fost puse la punct.

Dintre tehnologiile cele mai eficiente se considera:

- utilizarea imbracamintei vechi, dupa scarificarea si concasare, ca agregat natural, in scopul
realizarii unei noi mixturi asfaltice prin adaosuri adecvate, pentru un nou strat rutier;

- regenerarea suprafetei imbracamintei la rece, prin tratare cu emulsii speciale

- refolosirea Tmbracamintei vechi dupa scarificare, concasare si corectarea dozajului cu liantul
necesar, prin efectuarea unei noi malaxari in instalatii de produs mixturi asfaltice, urmatd de
celelalte operatii necesare pentru punerea in opera (transport, asternere, compactare).

De mentionat necesitatea alegerii tehnologiei celei mai eficiente in functie de conditii locale

o

mecanizare a intregului complex de lucrari.



SUMMARY

The materials, along with manufacturing processes and practical recycling alternatives can be
considered sustainable against waste accumulation but also to replace some classic materials, fewer
and more expensive. By using recycled aggregates coming from demolition of old road surfaces can
significantly reduce new raw material. The need for as many roads and streets meant that
rehabilitation of existing ones behind this study.

Experimental results show that by controlling the homogeneity of recycled materials and by
using the new binder with suitable properties, it is possible to mix asphalt with high recycled
content and in terms of their purpose may be considered as "high-performance blends".

Mineral aggregates used for this experimental design, are made from combining aggregates of
various sizes available in production plant, with added mineral fillers, as needed. For each fraction
of aggregate gradation is shown in the tables. Laboratory tests for physical and mechanical
characteristics performed are described in the tables.

Granularity mixture of natural aggregates for each type of recycled asphalt mixture, must
comply with GOST 12801-98, CP D02.12-2014 ,, Guidelines for rehabilitation of pavement and
foundations cold recycling methods "by type of recycled mixture and layer destination to be
executed.

Experimentally it was found that the resulting new asphalt mixture formed gives very good
results. Thus were under investigation following recipes:

1. asphalt mixture of granulated material and mixture of gravel and sand sort 0-40 (Puhéceni
career) processed cement recipe:

- 50% - granulated asphalt material;

- 50% - gravel and sand mixture sort 0-40 (by removing the residue on the sieve with @40;

- 4% - 400 Portland cement brand, S.A. LAFARGE CEMENT Moldova;

- 5% - Water.

2. combination of asphalt milling and pebble and sand mixture sort 0-40 (Puhaceni career)
with cement manufactured according to the recipe:

- 50% - asphalt milling;

- 50% - gravel and sand mixture sort 0-40 (by removing the residue on the sieve with @ 40);

- 3% - 400 Portland cement brand, S.A. LAFARGE CEMENT Moldova;

- 5% - Water.

3. combination of asphalt milling and pebble and sand mixture sort 0-40 (Puhaceni career)

with bitumen emulsion and cement manufactured according to the recipe:



- 50% - asphalt milling;

- 50% - gravel and sand mixture sort 0-40 (by removing the residue on the sieve with @ 40);

- 3% - 400 Portland cement brand, S.A. LAFARGE CEMENT Moldova;

- 1% - Water;

- 3% - cationic bituminous emulsion 3bK-3 class.

4. Blend the mixture of asphalt and crushed stone milling granite sort 0-40 (Voznesensc
career) with bitumen emulsion and cement manufactured according to the recipe:

- 50% - asphalt milling;

- 50% - Mixture of crushed granite and sand stone sort 0-40 (by removing the residue on the
sieve with @ 40);

- 3% - 400 Portland cement brand, S.A. LAFARGE CEMENT Moldova;

- 1% - Water;

- 3% - cationic bituminous emulsion 3bK-3 class.

5 . Mixture of asphalt milling and mixing crushed stone granite sort 0-40 (VVoznesensc career)
processed cement recipe:

- 50% - asphalt milling;

- 50% - Mixture of crushed granite and sand stone sort 0-40 (by removing the residue on the
filter using a - 40);

- 4% - 400 Portland cement brand, S.A. LAFARGE CEMENT Moldova;

- 5% - Water.

To select the composition of the mixture of asphalt milling natural aggregates were applied
following materials: sand and gravel mixture career Puhaceni, crushed stone and sand of crushed
granite from Ukraine VVoznesensc career, granulated asphalt. The composition prepared granulated
asphalt cement type | and type K cement and emulsion.

These variants saturation with water is the maximum boundary and must follow the correct
dosage and permanent control of the mixture not to exceed the allowable limit. The samples were
made according to methodological recommendations p.7.12 with a pressure of 7 MPa.

To select the composition of the mixture of asphalt milling natural aggregates, sand and
gravel mixture, career Puhaceni was added cationic bitumen emulsion-3 9BK class. Mix asphalt
composition of granulated material prepared for cement type | and type K cement and emulsion.
The first version of the M-type mixture with water saturation test result does not meet technical
requirements when variant cationic bitumen emulsion mixture which add 9BK class-3, K-type
characteristic satisfy all technical requirements. The samples were made according to

methodological recommendations p.8.4.1 but with a pressure of 30 MPa.



Embodiment of the present, the best results in the saturation of water in the recipes are added
to the cationic bitumen emulsion 3%.

In general, bituminous pavements thus obtained perform well in service, achieving savings up
to 35%.

In conclusion, we can highlight the following:

- literature mentions that a general concern of researchers, designers, contractors and the
administration of roads, improvement of technologies for reusing bituminous coverings used in the
most efficient conditions, these technologies are in constant development.

- studies to date have failed to address all aspects of operational behavior of new pavement,
asphalt mixtures obtained by reusing old also no quality control methods have been developed.

Among the most efficient technologies are considered:

- use old clothes, scarfing and crushing that natural aggregate, for the achievement of a new
asphalt through appropriate additions for a new road layer;

- clothing cold surface regeneration by treatment with special emulsions

- reusing old clothes after ripping, crushing and correct dosage necessary link by conducting a
new mixing in product mix asphalt plants, followed by other operations necessary for installation
(transport, bedding, compaction).

Note necessity of choosing the most efficient technologies based on local conditions (state old
clothing, traffic and climatic conditions, existing farming etc.) and the possibilities of

mechanization of the entire complex works.
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