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EVALUAREA INFLUENTEI UNOR FACTORI ASUPRA REZISTENTEI LA
COMPRESIUNE IN-SITU A BETONULUI LA iNCERCAREA PE CAROTE
ASSESING THE INFLUENCE OF SOME FACTORS ON IN - SITU
COMPRESSIVE STRENGTH OF CONCRETE OBTAINED BY TESTING CORES
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in lucrare sunt prezentate demersurile experimenteb
facute pentru a evalua influenta unor coeficienti de corectie
considerati de o propunere de normativ pentru evaluarea
rezistentelor in-situ. Au fost evaluati astfel, coeficienti legati
de influenta stratului de capat degradat, de influenta naturii
stratului de indreptare a capetelor, a umiditatii carotelor si a
prezentei armdaturilor in carotele incercate. Rezultatele
experimentale au aratat lipsa de influenta/influente contrare
celor considerate in propunerea de normativ, in general in
acord cu prevederile normelor europene si americane din
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1. Introducere

Prezenta lucrare porneste de la prevederile
propunerii de Normativ pentru evaluarea in-situ a
rezistentei betonului din constructiile existente,
care prevede utilizarea unei serii de coeficienti de
corectie pentru obtinerea rezistentei la compresiune
pe epruvete cubice pornind de la datele obtinute la
incercarea carotelor [1]. Pe de alta parte atat norma
europeana de incercare a carotelor [2], cea de
interpetare a rezultatelor [3] cat si normele ASTM
[4] nu considera decat utilizarea lor foarte limitata si
anume la influenta diametrului si raportului
inaltime/diametru.

Lucrarea nu isi propune sa dezbatd decat
aspectele tehnice referitoare la valabilitatea acestor
coeficienti.

Conform propunerii de normativ [1], care ia
in considerare experienta romaneasca din anii 70
in domeniu, exprimata in [5], usor amendata cu
opiniile autorilor, determinarea rezistentei dintr-un
element de beton/beton armat fs, respectiv
echivalenta cu rezistentele obtinute pe epruvete de
forma cubicd cu latura de 150 mm pastrate in
conditiile elementului, se face cu relatia:

fis=ab-ce'g-fear (1)
in care:

a=coeficient de corectie ce tine seama de influenta
diametrului carotei;
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/ This paper presents experimental work made}
order to asses the influence of correction coefficients

considered by a Romanian norm proposal for evaluating in
situ compressive strength of concrete. It has been
evaluated coefficients linked by influence of degraded end
layer, the influence of nature of capping layer, cores
humidity and presence of the reinforcement bars in the
tested cores. Results show the luck of influence or contrary
influences to that considered in Romanian norm proposal,
generally in accordance with europen and american

itandards. /

1. Introduction

Present work starts from provisions of the
proposed Romanian Norm for evaluating in-situ
concrete strength in existing buildings, which
requires the use of a series of correction
coefficients to obtain compressive strength of cubic
specimens from data achieved when testing cores
[1]. On the other side both European standard for
testing cores [2] and the interpretation of the
results [3] and ASTM standards [4] does not
consider only their very limited use, namely the
influence of the diameter and the height / diameter
ratio.

This paper aims only to discuss technical
issues related to the validity of these coefficients.

According to the proposed norm [1] which
takes into consideration the Romanian experience
of the 70’ in the field, expressed in [5], slightly
amended by opinions of the authors, the
determination of the in situ concrete compressive
strength of an conrecrete/reinforced concrete
element f, respectively equivalent to that achieved
on samples of cubic shape with side 150 mm cured
in the condition of the element is made with the
equation:

fisza'b'c'e'g'fcar (1)
where:

a=correction coefficient that takes into account the
influence of the core diameter;



208 C.D. Voinitchi, R.C. Voinitchi / Assesing the influence of some factors on in situ compressive strength of concrete
obtained by testing cores

b=coeficient de corectie care tine seama de
raportul h/d intre inaltime si diametru;

c=coeficient de corectie care tine seama de
influenta stratului degradat (tabelul 1);

e=coeficient de corectie care tine seama de
influenta naturii stratului de adaugat pentru
prelucrarea suprafetei (tabelul 2);

g=coeficient care tine seama de umiditate

b=correction coefficient that takes into account the
ratio h / d between height and diameter;

c=correction coefficient that takes into account the
influence of degraded layer of end surfaces
(Table 1);

e=correction coefficient that takes into account the
influence of the nature of capping layer (Table 2);
g=coefficient that takes into account moisture content

(tabelul 3); (Table 3);
f.ar =rezistenta obtinuta direct la incercarea carotei foar = strength directly obtained from core testing
(N/mm?). (N/mm?).
Tabelul 1
Valoarea coeficientului ,c” conform [1] / Value of the coefficient "c" according [1]
Modul de obtinere al suprafetei de capat/Method to obtain end surface c
Direct, din turnarea betonului fara prelucrari/ Direct from concrete casting 1.00
Taietura transversala pe o fata/Cutting on one face 1.05
Rupere de pe fund pe o fata/Broken face 1.05
Taieturi transversale pe ambele fete /Cutting on both faces 1.06
Tabelul 2
Valoarea coeficientului ,.e” conform [1] / Value of the coefficient "e” according [1]
Natura stratului de nivelare/Nature of capping layer e
Suprafete de beton cofrate rezultate din turnare/ Direct from casting 1.00
Mortar epoxidic/Epoxy mortar 1.00
Mortar de ciment /Cement mortar 1.07
Pasta de sulf/Sulphur mortar 1.08
Tabelul 3
Valoarea coeficientului ,g” conform [1] / Value of the coefficient "g” according [1]
Umiditatea carotei/Core humidity g
Umiditatea betonului din element/Natural humidity 1.00
Mentinuta in apa 48 de ore/Cured in water 48h 1.09
Uscata n aer/Dried in air 0.96

in cazul in care carotele contin una sau mai
multe armaturi perpendiculare pe axa acestora,
trebuie aplicata la valoarea lui fgs calculata in
conformitate cu relatia (2) [1,6], un coeficient
supraunitar, care se poate calcula astfel:

h=1,0+(15% Bam - d/d - 1) 2)

in care:

DB arm— diametrul armaturii (mm);

d, — distanta de la axul barei pana la cel mai
apropiat capat al carotei (mm);

d — diametrul carotei (mm);

| — inaltimea carotei (mm);

Totusi SR EN 13791 [3] considera ca:

- incercarea unei carote de lungime si
diametru egale cu 100 mm, respectiv cu diametrul
de 100-150 mm si cu un raport intre lungime si
diametru egal cu 2,0 indica o valoare a rezistentei
echivalenta cu valoarea rezistentei unui cub de 150
mm, respectiv a unui cilindru cu diametrul de 150
mm gi indltimea de 300 mm, confectionat si pastrat
in aceleasi conditii;

- diametre de la 50 mm pé&na la 150 mm si
cu alte valori ale raportului ntre lungime si
diametru trebuie sa se bazeze pe coeficientii de
conversie valabili in tara respectiva;

- carotele folosite la masurarea rezistentei
betonului nu trebuie sa contina bare de armare, iar

In case the cores contain one or more
reinforcements bars perpendicular to their axis a
coefficient greater than one must to be applied to
fis value calculated according to equation (2) [1, 6],
which can be calculated as follows:

h=1.0+(15% Bam-d/d-1) )

where:
@ am— reinforcement diameter (mm);
d, — distance from the center of the bar to the
nearest end of the core (mm);
d — core diameter (mm);
| — core height(mm);

However SR EN 13791 [3] considers that:
- testing cores of length and diameter equal to 100
mm, respectively with the diameter of 100-150 mm
and a length to diameter ratio of 2.0 indicates an
compressive strength value equivalent with
compressive strength of 150 mm cube,
respectively a cylinder with a diameter of 150 mm
and 300mm height, manufactured and cured in the
same conditions;
- for diameters from 50 mm to 150 mm and with
other values of the ratio between length and
diameter conversion coefficients should be based
on valid values in that country;
- cores used for measuring the concrete compressive
strength should not contain reinforcing bars,
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la incercarea pe carote

atunci cand nu este posibil se asteapta sa apara o
diminuare a rezistentei masurate la o carota care
contine otel (altfel decat de-a lungul axei sale).

in consecinta ar fi de evaluat influenta
factorilor ce determina coeficientii c, e, f si h.

Pentru coeficientul "a", diferenta dintre
norma europeana $i propunerea romaneasca de
normativ este prea mica pentru a fi verificata intr-

un experiment real.
2. Experimentari

S-au Tincercat cate 3 probe in fiecare
situatie, exceptie cuburile de referinta pastrate
pana la 28 de zile in apa, pentru care s-au testat 6
probe, indicative 1-3 si 7-9.

S-au utilizat probe turnate individual si nu
dintr-un amestec comun.

Probele au fost turnate din betoane
corespunzand unei clase proiectate C20/25.

In privinta coeficientului ,c” s-a verificat
situatia extrema: comparatie rezultate obtinute pe
carote cu diametrul ~100 mm cu inaltimea ~150
mm obtinute direct din turnare sau prin taiere la
ambele capete/cilindru turnat cu d=100 mm, h=150
mm/cuburi 150 mm.

in privinta coeficientului ,e” s-a verificat
situatia extrema: comparatie rezultate obtinute pe
carote cu diametrul ~100mm cu Tnaltimea 100 mm
obtinuta direct din turnare/ idem prelucrat cu mortar
de sulf/ sau prin taiere la ambele capete si fetele
prelucrate cu mortar de sulf/ cilindru turnat cu
h=d=100mm/cuburi 150 mm.

in privinta coeficientului ,g” s-a verificat
situatia extrema: comparatie rezultate obtinute pe
carote pastrate in aer 3 zile, pastrate in apa 48
ore/cuburi 150 mm, pentru betoane realizate cu
ciment tip CEM |, respectiv CEM Ill, acesta din
urma considerat a avea o structurd a porozitatii net
diferitd de a unui ciment portland normal, datorita
adaosului masiv de zgura [7 ].

In privinta coeficientului ,h” s-a verificat
situatia extrema: comparatie rezultate obtinute pe
carota care contine armatura tip PC52 (otel profilat
cu rezistenta la tractiune 510N/mm?)/ OB37 (otel
beton rotund cu rezistenta la tractiune 360N/mm?)
in zona mediand/carote fara armaturi/ cuburi
[=150mm.

”

2.1. Program experimental

Au fost realizate 39 de sarje de beton cu
agregate 0/16mm cu ciment CEM | si in anumite
cazuri si cu ciment CEM lll din care s-au realizat:

-3 cuburi cu 1= 150 mm pentru extragere
carote cu diametrul (d)~100 mm care se taie pe
ambele fete la ~100 mm si se prelucreaza capetele
cu mortar de sulf, incercand-se uscat — uscare 3
zile in atmosfera laboratorului (indicativele 4, 5, 6
in tabelul 4);

-3 cuburi cu I= 150 mm din care s-au extras
carote d~100 mm, h= 150mm care se slefuiesc si

and when it is not possible is expected to occur a
decrease in the resistance measured at a core
containing steel (differently than along the axis).

In consequence it would be to asses the
influence of factors that determine the coefficients
c, e, f and h. For coefficent ,a” the difference
between european standard and romanian norm
proposal in too small to check in a real experiment.

2. Experimental

We have tested 3 samples in each case,
except the reference cubes cured up to 28 days in
water when were tested 6 samples, indicative 1-3
and 7-9.

The samples were casted individually and
not from a general mix.

Samples were cast from concrete
corresponding to a designed class C20/25.

Regarding coefficient "c" the extreme
situation has been verified: comparison between
results obtained on cores with a diameter ~ 100
mm and height ~150 mm obtained from 150mm
cubes/by cutting at both ends/ cast cylinder with
the d = 100 mm, h = 150 mm /150 mm cubes.

Regarding coefficient "e" the extreme
situation has been verified: comparison between
results obtained on cores with a diameter 100mm
and 100 mm height obtained from 150mm cubes /
idem processed with the sulfur mortar capping / by
cutting at both ends and capping with the sulfur
mortar / cast cylinder with the h=d=100 mm/
cubes150 mm.

Regarding coefficient "g" the extreme
situation has been verified: comparison between
results obtained at 28 days on cores kept in air 3
days/ kept in water 48 hours/cubes 150 mm for
concrete made with cement CEM | respectively
CEM Il (the last believed to have a net different
porosity structure from a normal Portland cement,
due to the addition of slag) [ 7].

Regarding coefficient "h" the extreme
situation has been verified: comparison between
results obtained on core that contains
reinforcement type PC52 (deformed steel strength
510N/mm2) /OB37 (round steel strength
360N/mm2) in the median zone/ cores without
reinforcements/ cubes 1=150 mm.

2.1. Experimental program

39 concrete batches with 0/16mm
aggregate with CEM | and sometimes CEM I
cement were made in order to obtain:

-Three 150 mm cubes for core extraction
with diameter (d)~100 mm; cores were cut on both
sides to ~100 mm length and their heads are
capped with sulfur mortar, tested after drying for 3
days in laboratory atmosphere (Indicative 4, 5, 6 in
table 4).

-Three 150 mm cubes from which were
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se fincearca dupa uscare 3 zile Tn atmosfera
laboratorului (indicativele 10, 11, 12 in tabelul 4);

-3 paralelipipede 200*200*150mm din care
se scot carote d~100 mm si h=200 mm, se taie la
ambele capete, se slefuiesc la h~150 mm si se
incearca dupa uscare 3 zile in atmosfera
laboratorului (indicative 13, 14, 15 in tabelul 4);

-3 cilindri d=100 mm, h=150 mm, cu fete
plane si slefuite, incercate uscat (indicativele 16,
17, 18 in tabelul 4);

-3 cuburi 150mm pentru extragere carote
d~100 mm care se prelucreaza cu sulf si se
incearca uscat (indicativele 19, 20, 21 in tabelul 4);

-3 cuburi 150 mm pentru extragere carote
d~100 mm, h=150 mm, care se taie pe ambele fete
la ~ 140 mm si se indreapta cu sulf si se incearca
uscat (indicativele 22, 23, 24 in tabelul 4);

-3 cuburi 150 mm realizate din beton cu
ciment CEM I, din care se scot carote d~100 mm si
h=150 mm si se incearca saturate, dupa 28 zile de
pastrare in apa, cu capetele polizate (indicativele
25, 26, 27 in tabelul 4);

-3 cuburi 150 mm realizate din beton cu
ciment CEM I, din care se scot carote d~100 mm
si h=150 mm si se Tncearca uscat, cu capetele
polizate (indicativ 28, 29, 30 in tabelul 4);

-3 cuburi 150 mm realizate din beton cu
ciment CEM Ill, din care se scot carote d~100 mm
si h=150mm si se incearca saturat, cu capetele
polizate (indicativ 31, 32, 33 in tabelul 4);

-3 cuburi 150 mm cu bare PC52 asezate
central, din care se scot carote d~100 mm si h=150
mm si se incearca uscat, cu capetele polizate
(indicativ 34, 35, 36 in tabelul 4);

-3 cuburi 150 mm cu bare OB37 asezate
central, din care se scot carote d~100 mm si h=150
mm si se incearca uscat, cu capetele polizate
(indicativ 37, 38, 39 in tabelul 4).

- toate carotele au fost extrase
perpendicular pe directia de turnare.

Agregatul, cimentul, apa si aditivul au fost
cantarite separat pentru fiecare proba, amestecate
aceeasi perioada de timp, vibrate identic si
pastrate in apa la 20°C pana la extragerea
carotelor — ziua 25 sau 26 de la turnare, dupa cum
au fost incercate in conditii saturate sau uscate;
dupa aceasta perioada au fost pastrate in apa sau
in aer pana la varsta incercarii — 28 de zile.

Testul de compresiune s-a efectuat pe o
masina de incercare la compresiune automata de
tip Cybertronic, conform [8].

3. Rezultate si discutii

Rezultatele testului de compresiune sunt
prezentate in tabelul 4 alaturi de valorile
coeficientilor folositi pentru a obtine un rezultat
echivalent pe cub.

in tabel sunt prezentate rezistentele obtinute
la incercarea direct pe carota f.,; impreuna cu cele 2

interpretari care conduc la obtinerea rezistentei in
extracted cores d ~ 100 mm, h=150mm which are
polished and then tested after drying for 3 days in
laboratory atmosphere in dry state (indicative 10,
11, 12 in Table 4).

-Three parallelepipeds 200 * 200 * 150 mm
from which cores are extracted with d ~ 100 mm
and h=200 mm, cut at both ends, than polished at
h ~ 150 mm and tested in dry state after drying for
3 days in laboratory atmosphere in dry state
(indicative 13, 14, 15 in Table 4).

-Three cylinders d=100 mm, h=150 mm, with
flat sides resulted from casting (than polished), tested
in dry state (indicative 16, 17, 18 in Table 4).

-Three 150 mm cubes from which cores
were extracted d~100 mm with faces resulted from
casting and leveled with sulfur mortar and then
tested in dry state (indicative 19, 20, 21 in Table
4).

-Three 150 mm cubes from which cores
were extracted d~100 mm, h=150mm with faces
cutted on both sides to about 140mm, leveled with
sulfur mortar capping, and then tested in dry state
(Indicative 22, 23, 24 in Table 4).

-Three 150 mm cubes made of concrete
with CEM I, from which cores with d ~ 100 mm and
h = 150 mm are extracted then polished and
tested in saturated state, after 28 deay of water
curing (indicative 25, 26, 27 in Table 4).

-Three 150 mm cubes made of concrete with
CEM Ill, from which cores with d ~ 100 mm and
h=150 mm are extracted, then polished and tested in
dry state (indicative 28, 29, 30 in Table 4).

-Three 150 mm cubes made of concrete
with CEM llI, from which cores with d ~ 100 mm
and h=150 mm are extracted, then polished and
tested in saturated state (indicative 31, 32, 33 in
Table 4).

-Three 150 mm cubes with central PC52
profiled reinforcing bar of 20mm diameter, from
which cores with d ~ 100 mm and h = 150 mm are
extracted, then polished and tested in dry state
(indicative 34, 35, 36 in Table 4).

-Three 150 mm cubes with central OB37
plain reinforcing bar of 20mm diameter, from which
cores with d ~ 100 mm and h=150 mm are
extracted, then polished and tested in dry state
(indicative 37,38, 39 in Table 4).

-All cores were extracted perpendicular to
casting direction.

The aggregate, the cement, the water and
the additive were weighed separately for each
sample, mixed same time period, vibrated identical
and cured in water at 20° C until extracting cores -
day 25 or 26 from casting as cores were tested in
saturated or dry conditions. After this period were
cured in water or air till testing - 28 days.

Compressive strength test was performed
on a automatic machine Cybertronic, according to

[8].
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Tabelul 4
Rezultatele experimentale si interpretarea lor / Experimental results and their interpretation
Ind. fear h/d a b c e g h fis fismed a’ b’ fis’ fis’med K K’
(MPa) (MPa) (MPa)
4 38.03 1.00 1.01 1.00 1.06 1.08 0.96 1.00 42.2 1.00 1.00 38.03 1.12 1.01
5 38.26 1.01 1.01 1.005 1.06 1.08 0.96 1.00 42.7 42.4 1.00 1.005 38.45 38.16
6 37.99 1.00 1.01 1.00 1.06 1.08 0.96 1.00 42.2 1.00 1.00 37.99
10 35.33 1.40 1.01 1.15 1.00 1.00 | 0.96 1.00 | 394 1.00 1.15 40.63 0.90 | 0.93
11 28.74 1.40 1.01 1.15 1.00 1.00 0.96 1.00 32.0 34.0 1.00 1.15 33.05 35.07
12 27.66 1.37 1.01 1.14 1.00 1.00 0.96 1.00 30.6 1.00 1.14 31.54
13 34.54 1.50 1.01 1.19 1.06 1.00 | 0.96 1.00 | 42.2 1.00 1.19 41.10 1.10 1.07
14 35.13 1.50 1.01 1.19 1.06 1.00 0.96 1.00 43.0 415 1.00 1.19 41.80 40.34
15 32.43 1.46 1.01 1.175 1.06 1.00 0.96 1.00 39.2 1.00 1.175 38.11
16 31.44 1.49 1.025 1.185 1.00 1.00 0.96 1.00 36.7 1.00 1.185 37.26 0.91 0.92
17 27.15 1.48 1.025 1.18 1.00 1.00 0.96 1.00 31.5 34.3 1.00 1.18 32.04 34.88
18 29.82 1.49 1.025 1.185 1.00 1.00 | 0.96 1.00 | 34.8 1.00 1.185 35.34
19 32.68 1.48 1.01 1.18 1.00 1.08 0.96 1.00 40.4 1.00 1.18 38.56 1.05 1.00
20 32.14 1.46 1.01 1.175 1.00 1.08 0.96 1.00 39.5 39.4 1.00 1.175 37.76 37.67
21 31.35 1.45 1.01 1.17 1.00 1.08 0.96 1.00 38.4 1.00 1.17 36.68
22 32.07 1.37 1.01 1.14 1.06 1.08 0.96 1.00 40.6 1.00 1.14 36.57 1.1 1.00
23 32.96 1.38 1.01 1.14 1.06 1.08 | 0.96 1.00 | 41.7 4.7 1.00 1.14 37.57 37.60
24 34.22 1.35 1.01 1.13 1.06 1.08 0.96 1.00 42.9 1.00 1.13 38.66
25 32.14 1.39 1.01 1.15 1.00 1.00 1.09 1.00 40.7 1.00 1.15 36.96 1.07 0.97
26 32.44 1.41 1.01 1.15 1.00 1.00 1.09 1.00 | 411 40.4 1.00 1.15 37.31 36.71
27 31.18 1.41 1.01 1.15 1.00 1.00 1.09 1.00 39.5 1.00 1.15 35.85
28 31.71 1.39 1.01 1.15 1.00 1.00 0.96 1.00 35.4 1.00 1.15 36.47 - -
29 29.65 1.39 1.01 1.15 1.00 1.00 0.96 1.00 33.1 33.5 1.00 1.15 34.10 34.58
30 28.86 1.39 1.01 1.15 1.00 1.00 0.96 1.00 32.2 1.00 1.15 33.19
31 30.87 1.40 1.01 1.15 1.00 1.00 1.09 1.00 | 39.1 1.00 1.15 35.50 - -
32 32.31 1.41 1.01 1.15 1.00 1.00 1.09 1.00 40.9 39.3 1.00 1.15 37.15 35.67
33 29.87 1.40 1.01 1.15 1.00 1.00 1.09 1.00 37.8 1.00 1.15 34.35
34 37.09 1.39 1.01 1.15 1.00 1.00 | 0.96 1.14 471 1.00 1.15 42.66 1.20 1.09
35 33.73 1.43 1.01 1.16 1.00 1.00 0.96 1.14 43.2 454 1.00 1.16 39.13 41.08
36 35.74 1.42 1.01 1.16 1.00 1.00 0.96 1.14 45.8 1.00 1.16 41.45
37 34.15 1.38 1.01 1.14 1.00 1.00 0.96 1.14 43.0 1.00 1.14 38.93 1.16 1.05
38 35.18 1.40 1.01 1.15 1.00 1.00 0.96 1.14 44.7 43.8 1.00 1.15 40.46 39.63
39 34.34 1.41 1.01 1.15 1.00 1.00 | 0.96 1.14 43.6 1.00 1.15 39.49

situ fis: cea dupa [1] ce contine coeficientii a, b, c,
e, g si h si cea dupa normele europene care
contine doar coeficientii a’ si b’ (aceeasi cu a si b)
si conduce la obtinerea rezistentei in situ s dupa
aceasta metoda. Sunt prezentate mediile pe setul
de 3 probe pentru cele 2 evaluari ale rezistentei
(fismea Si fismea) Si coeficienti K si respectiv K’
definiti ca raportul dintre aceste medii si valoarea
considerata reald — media rezistentei a 6 cuburi cu
[=150mm.

Valoarea experimentald a rezistentei la
compresiune pe cele 6 cuburi de beton cu
I= 150mm pastrate in cond|t|| standard conform [9]
a fost de 37 72 N/mm? cu o abatere standard o de
1,30 N/mm? conform [10] ; in principiu, 95% dintre
cuburile/probele confectionate ar trebui sa se
gaseasca in mtervalul fmed+20 adica 35,11 N/mm?*
40,33 N/mm?. Aceasta valoare a rezistentei este
considerata de referinta.

3.1.Influenta degradarii unui strat de beton
adiacent suprafetei laterale a carotei

Influenta degradarii unui strat de beton
adiacent suprafetei laterale a carotei datorita
operatiei de carotare a fost studiata prin incercarea
unor probe cilindrice cu diametrul de ~100 mm si
suprafetele obtinute din turnare si slefuite la
indltimea de 150 mm — probele 16-18 comparativ
cu carotele 10-12 cu suprafata de capat rezultata
din turnare (slefuita ulterior la raport h/d=1,37-1,40)
si pastrate In aer 3 zile inainte de Tincercare.
Rezistentele medii la compresmne obtinute direct
pe carote sunt de 29,47 N/mm? (16-18) si respectiv

3. Results and discussions

Compression test results are presented
in Table 4 along with the values of the
coefficients used to obtain an equivalent result
on cube. The table shows compressive
strengths obtained directly from core testing fcar
toghether with both interpretations that lead to
obtaining in situ compressive strength: one
according to [1] containing coefficients a, b , ¢,
e, g and h and one according to European
standards which contains only coefficients a
'‘and b ' ( the same as a and b ) and lead to the
resistance in situ f's by this method. There are
also presented averages for tests on 3 cores
and both evaluations of in situ compressive
strength (fis.meq @nd fis. meq) and coefficients K and
respectively K ' defined as the ratio between
these averages and considered real value - the
average strength of six cubes | = 150mm.

Experimental value of compressive
strength on the 6 reference cubes I= 150mm cured
in standard conditions according to [9] was 37. 72
N/mm? with a standard deviation o of 1.30 N/mm?
according [10]; basically 95% of the cubes/
samples made should have a compressive
strength in the range fneat 20, namely 35.11
N/mm? - 40.33 N/mm?. This value of compressive
strength is considered as reference.

3.1.The influence of the damaged concrete
layer adjacent to the lateral surface of the core
Influence of the degradation of a concrete
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30,58 N/mm* (10-12). Rezistentele unor cuburi cu
latura de 150 mm folosind prevederile propunerii
de normat|v [1] conduc la valori practic egale 34,0
N/mm? (16-18), respectiv 34,3 N/mm? (10-12).
Utilizarea doar a coeficientului a=1 (probe cu
diametrul ~100 mm) si ,b” din norma locala [5]
conduce la valori practic identice ale reZ|stente| la
compresiune pe cub de 34,9 N/mm? (16- 18) Si
respectiv. 35,1 N/mm? (10-12) situate relativ
apropiat de valoarea considerata adevarata —
37,72 N/mm?. In consecinta, nu a putut fi pusa in
evidentd, 1n acest experiment, influenta
degradarilor laterale asupra rezistentelor
mecanice, astfel incat se poate aprecia ca cei 2
coeficienti ,a” si ,b” (admisi de normele europene
[2, 3]) descriu destul de bine situatia. Desi este
logic ca actiunea de carotare sa aiba un efect
negativ asupra rezistentei la compresiune a
carotei, acesta se manifesta sesizabil probabil la
rezistente mai mici ale betonului.

3.2. Valabilitatea coeficientului ,,c”

in  vederea stabiliri coeficientului de
influentd al ,deteriorarii suprafetei de capat in
timpul procesului de debitare” au fost utilizate:

+ carotele 10-12 cu suprafata de capat
rezultatd din turnare (slefuitd ulterior la
raport h/d=1,37-1,40) si pastrate in aer 3
zile inainte de incercare;

+ carotele 13-15 cu suprafata de capat
rezultata prin taiere (slefuita ulterior la
raport h/d~1,50) si pastrate in aer 3 zile
inainte de incercare; pentru a compensa
aceste degradari era propus coeficientul
c=1,06.

Rezistentele medii la compresmne obtinute
direct pe carote sunt de 30, 58 N/mm? (carotele 10-
12) si respectiv 34,03 N/mm? (carotele 13-15); desi
rezultatele obtinute pe carotele 10-12 sunt cam
imprastiate, existand o valoare ceva mai mare si
doua mai mici, in cazul carotelor ,degradate prin
taiere” - probele 13-15, acestea au valori ale
rezistentei la compresiune in zona valorii maxime
obtinute pentru carotele 10-12. Aplicarea
coeficientilor din propunerea de normativ [1]
conduce la o valoare a rezistentei la compresiune
de 340 N/mm? (probele 10- 12) respectiv 41,5
N/mm? (probele 13-15) - adica o supraapreciere a
valorii reale cu 10%. Chiar daca procesul de
debitare a capetelor ar fi produs degradari, proba
este solicitata la compresiune si influenta
degradarilor ar fi minima. In consecinta, apllcarea
coeficientului ,¢” nu este oportuna si nici acoperita
de realitate. Utilizdnd doar valorile coeficientilor
a=1 si ,b” din norma locala [5], calculul conduce la
valori ale rezistentei la compresiune (determlnata
pe cub) de 35,07 si respectiv 40,07 N/mm? , valori
relativ. apropiate de valoarea con3|derata
adevaratd — 37,72 N/mm? si la limitele intervalului
in care se gasesc 95% din rezultatele obtinute pe
probe cubice.

layer adjacent to the lateral surface of the core due
to the coring operation was studied by testing
cylindrical samples with a diameter of ~ 100 mm
and surfaces obtained from cast and then polished
to a height of 150 mm - samples 16-18 compared
with 10-12 cores with the end surface resulted
from cast (subsequently polished to ratio h/d =
1.37-1.40) and cured in air three days before the
test. Average compressive strength obtained
directly on cylmders is 29.47 N/mm® (16-18) and
30.58 N/mm? on cores (10-12). Compresswe
strength of 150 mm cubes obtained using the
provisions of the proposed Romanian norm [1]
lead to practically same value 34.0 N/mm? (16-18)
respectively 34.3 N/mm? (10-12). Using only the
coefficient a = 1 (samples with diameter ~ 100
mm) and "b" from [5] leads to virtually identical
values of the cube compresswe strength of 34.9
N/mm? (16-18) and 35.1 N/mm? (10-12) situated
relatlvely close to the value considered true - 37.72
N/mm?. As a result, it could be emphasized that in
this experiment, no influence of lateral degradation
on compressive strength could be highlighted, so
that it can be appreciated that the two coefficients
"a" and "b" (allowed by EU standards [2, 3])
describe the situation quite well. Although it is
logical that the coring action have a negative effect
on the compressive strength of the core, it
probably occurs clearly only at low quality
concrete.

3.2.The validity of “c” coefficient

In order to determine the coefficient of
influence of "end surface damage during the
cutting process" were used:

* Cores (10-12) with end surface resulted
from cast (subsequently polished at ratio
h/d = 1.37-1.40) and cured in air three
days before the test.

» Cores (13-15) with end surface resulted by
cutting (subsequently polished at ratio h/d
~ 1.50) and cured in air three days before
the test; to compensate these
degradations was proposed coefficient ¢ =
1.06 [1].

Average compressive strength obtained
directly on cores are 30.58 N/mm? (cores 10-12)
and 34.03 N/mm? (cores 13-15); although the
results from cores 10-12 are scattered about, there
is a value slightly larger and two smaller, cores 13-
15 "damaged by cutting" have values of
compressive strength in the range of maximum
value obtained on cores 10-12. Application of the
coefficient from the proposal for norm [1] leads to a
value of compressive strength of 340 N/mm?
(cores 10-12) respectively 41.5 N/mm?® (cores 13-
15) - this is an overvaluation of the real value with
10%. Even if the cutting process of the heads
could produce degradation, sample is tested in
compression and degradation influence would be
minimal. As a result, applying the coefficient 'c' is
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3.3. Valabilitatea coeficientului ,,e”

Coeficientul ,e” se datoreazd ,existentei
unui strat intermediar intre platanele presei si
carota cu proprietéti diferite de cele ale betonului”;
folosirea unui mortar de sulf pentru indreptarea
suprafetelor conduce la aplicarea unui coeficient
e=1,08 pentru transformarea in rezistenta la
compresiune pe cub conform propunerii de norma
[1]. Normele internationale [2-4] nu aplica niciun
coeficient in acest caz.

In  vederea stabiliri coeficientului de
influenta ,e” au fost utilizate:

» carotele notate cu 10-12 cu suprafata de
capat rezultata din turnare (slefuita ulterior
la raport h/d=1,37-1,40) si pastrate in aer 3
zile inainte de incercare;

+ carotele notate cu 19-21 cu suprafata de
capat rezultata din turnare (prelucrata cu
mortar de sulf la raport h/d~1,50: c=1,
€=1,08) si pastrate in aer 3 zile inainte de
incercare;

+ carotele notate cu 22-24 cu suprafetele de
capat rezultate prin taiere si prelucrate cu
mortar de sulf la raport h/d~1,50: c=1,06,
€=1,08) si pastrate in aer 3 zile inainte de
incercare.

Rezistentele medii la compresmne obtinute
direct pe carote sunt de 30 58 N/mm? (notatu 10-
12), respect|v 32,05 N/mm? (notatii 19-21) si 33,08
N/mm?® (notatii 22-24); carotele ,cu un strat de
capat mai slab” (19-21) si chiar capetele degradate
(notatii 22-24) au valori ale rezistentei Ia
compresiune usor superioare: 2-3 N/mm?>.
Aplicarea coeficientilor din propunerea de normativ
[1] conduce la o valoare a rezistentei la
compresiune de 34 0 N/mm? (notatii 10- 12)
respectiv 39,4 N/mm? (notatii 19-21) si 41,7 N/mm?
(22-24), ultimele doua valori fiind  usor
supraevaluate fatd de valoarea considerata reala -
37,72 N/mm?.

Utilizarea doar a coeficientului a=1 (probe
cu diametrul intre 100-150 mm) si ,b” din norma
locala [5] conduce la obtinerea de valori aIe
rezistentei la compresiune pe cub de 35 07 N/mm?
(notatn 10- 12) si respectlv 37,67 N/mm? (notatii 19-

21) si 37,60N/mm? (notatii 22-24) situate foarte
aproape de valoarea considerata adevarata —
37,72 N/mm?. Mortarul de sulf nu este recomandat
— fiind mai slab, pentru rezistente ale betonului de
peste 50- 60N/mm?.

In consecinta, aplicarea coeficientului ,e” nu
este oportuna si nici acoperita de realitate.

3.4. Valabilitatea coeficientului “g”

Acest coeficient tine cont de umiditatea
betonului la momentul incercarii; coeficientii aplicati
ar fi g=0,96 pentru beton uscat 3 zile in aer si
g=1,09 pentru carote tinute 48 de ore in apa [1]. in
fapt ar trebui sa observam o diferenta de rezistenta
de aproximativ 15% intre carote uscate si saturate,

not appropriate, nor covered with reality. Using
only the coefficients a=1 and "b" from norm [5]
calculus leads to values of the cube compressive
strength of 35.07 and 40.07 N/mm? respectively
located relatively close to the value considered
true - 37.72 N/mm’ and at the margins of the
interval where there are 95% of the results on
cubic samples.

3.3.The validity of “e” coefficient

Coefficient "e" is due to "the existence of
an intermediate layer between the machine
platens and core with properties different from
those of concrete”; using a sulfur mortar for
surfaces levelling lead to a transformation
coefficient e = 1.08 to cube compressive strength
as proposed by [1]. International standards [2-4]
do not apply any coefficient in this case.

In order to establish the influence of
coefficient "e" have been used:

+ cores (10-12) with end surface resulted
from casting (subsequently polished at
ratio h/d=1.37-1.40) and cured in air three
days before the test;

« cores (19-21) with the end surface
resulted from casting (levelled with sulfur
mortar to ratio h/d ~ 1.50: ¢ = 1, e = 1.08)
and cured in air three days before the test;

» cores (22-24) with the end surface
resulted from cutting and levelled with
sulfur mortar to ratio h/d~1.50: c=1.06,
€=1.08) and kept in air three days before
the test.

Average compressive strength obtained
directly on cores are 30.58 N/mm? (indicative 10-
12), 32 05 N/mm? (indicative 19-21) and 33.08
N/mm? (indicative 22-24); cores "with a weaker
end layer" (indicative 19-21) and even with
“‘damaged” ends (indicative 22-24) have values of
compressive strength slightly higher. Application of
the coefficient from the proposal for normative [1]
leads to a value of compressive strength of 34.0
N/mm? (indicative 10- 12) 39.4 N/mm? (indicative
19-21) and 41.7 N/mm? (indicative 22-24), the last
two slightly overvalued compared to the value
considered real 37.72 N/mm? Using only the the
coefficient a = 1 and "b" from local norm [5] leads
to values of the cube compressive strength of
35.07 N/mm? (indicative 10-12) and 37.67 N/mm?
(indicative 19 -21) and 37.60 N/mm? (indicative 22-
24) very close to the value considered real - 37.72
N/mm?. Sulfur mortar is not recommended for
concretes with strengths over 50-60 N/mm? - - being
weaker. As a result, applying the coefficient "e" is
not appropriate and neither covered by reality.

3.4.The validity of “g” coefficient

This coefficient takes into account the
concrete humidity when tested; coefficients apply
as g = 0.96 for concrete cured 3 days in air and g
= 1.09 for cores cured 48 hours in water [1]. In fact
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atunci cand rezistentele sunt transformate fin
rezistente standard. S-a urmarit de asemenea
influenta tipului de ciment asupra comportérii
betonului in stare saturata si uscata. Influenta starii
de umiditate a betonului are o influenta certa
asupra rezistentei la compresiune a betonului,
ramanand de vazut daca aceasta se poate sesiza
experimental.

In  vederea stabiliri coeficientului de
influenta ,g” au fost utilizate:

» carotele notate cu 10-12 realizate cu
ciment | 42.5R cu suprafata de capat
rezultatda din turnare (slefuita ulterior la
raport h/d=1,37-1,40) si pastrate in aer 3
zile inainte de incercare;

+ carotele notate cu 25-27 realizate cu
ciment | 42.5R cu suprafata de capat
rezultata din turnare (slefuita ulterior) si
pastrate in apa 2 zile Tnainte de incercare;

» carotele notate cu 28-30 realizate cu
ciment IlI-A 42.5R cu suprafata de capat
rezultata din turnare (slefuita ulterior) si
pastrate in aer 3 zile inainte de incercare;

+ carotele notate cu 31-33 realizate cu
ciment IlI-A 42.5R cu suprafata de capat
rezultatd din turnare (slefuitéd ulterior) si
pastrate in apa 2 zile Thainte de incercare.

Nu existd valoare considerata adevarata
pentru betonul realizat cu ciment IlI-A, astfel incat
carotele vor fi doar comparate intre ele in acest
caz.

Rezistentele medii la compresrune obtinute
direct pe carote sunt de 30 58 N/mm? (notatu 10-
12), respectiv 31,92 N/mm? (notatii 25-27) pentru
probele cu CEM | 42.5R incercate uscat, respectiv
saturat. Cum dimensiunile probelor sunt practic
aceleasgi ar fi trebuit sd existe o diferenta de
aproximativ 15% fintre probe [1], diferentd care nu
exista. Aplicarea coeficientilor din propunerea de
normativ [1] conduce la o valoare a rezistentei la
compresiune de 34,0 N/mm? (determlnata pe
probele 10-12), respectiv 40,4 N/mm? (probele 25-
27), fatd de valoarea consideratda reala
37, 72N/mm>. Aplicarea prevederilor normelor
europene [2, 3] conduce la valori relativ aproplate
ale rezistentei standard a betonului: 35,07 N/mm?
(determlnata pe probele 10-12) si respectiv
36,71N/mm? (probele 25-27) precum si aproplate
de valoarea considerata adevarati-37,72N/mm?>.

O situatie similara se constata si in cazul probelor
realizate cu ciment CEM IlI-A 42.5R.

Rezistentele medii la compresmne obtinute
direct pe carote sunt de 30 07 N/mm?® (notatu 28-
30), respectiv 31,02 N/mm? (notatii 31-33), pentru
probele cu CEM IllI-A 42.5R incercate uscate,
respectiv saturate. Cum dimensiunile probelor sunt
practic aceleasi ar fi trebuit sa existe o diferenta de
aproximativ 15% fintre probe [1], diferentd care nu
exista. Aplicarea coeficientilor din propunerea de
normativ [1] conduce la o valoare a rezistentei la
compresiune de 33,5 N/mm? (notatii 28- 30)

we should notice a difference in strength of about
15% between dry and saturated cores when
compressive strength is converted into standard
compressive strength.

We also studied the influence of the type of
cement on the behavior of concrete in saturated
and dry condition. The influence of the moisture
condition of the core has a definite influence on the
compression strength of concrete; it remains to be
seen whether this can be observed experimentally.

In order to establish the coefficient of
influence "g" have been used:

» cores (indicative 10-12) with end surface
resulted from casting (subsequently
polished at ratio h/d=1.37-1.40) and cured
in air three days before the test;

» cores (indicative 25-27) made with cement
| 42.5R with end surface resulted from
cast (then polished) and cured in water
two days before the test;

» cores (indicative 28-30) made with cement
IlI-A 42.5R with end surfaces resulted from
cast (polished later) and cured in air three
days before the test;

» cores (indicative 31-33) made with cement
42.5R Il with end surfaces resulted from
cast (then polished) and cured in water
two days before the test.

There is no value considered true for
concrete made with cement IlI-A so that cores will
be only compared against each other in this case.

Average compressive strengths obtained
directly on cores are 30.58 N/mm? (indicative 10-
12) and 31.92 N/mm? (indicative 25-27) for CEM |
42.5R samples tested in dry state and saturated
respectively. Taking account that samples
dimensions are virtually the same, it would have to
be a difference of 15% between compressive
strengths [1], difference that does not exist.
Application of the coefficient “g” from the norm
proposal [1] leads to a value of compression
strength of 34.0 N/mm? (indicative 10-12) and 40.4
N/mm? (indicative 25-27), compared to the value
considered real 37.72 N/mm?Z. Application of the
European norms [2,3] lead to relatively close
vaIues for the standard strength of concrete: 35. 07
N/mm? (indicative 10-12) and 36.71 N/mm?
(indicative 25-27) and close to the value
considered as true 37.72 N/mm?.

A similar situation is observed in samples
made with CEM IlI-A 42.5R.

Average compressive strengths obtained
directly on cores are 30 07 N/mm? (indicative 28-
30) and 31.02 N/mm? (indicative 31-33) for CEM
lI-A 42.5R samples tested in dry state and
saturated respectively. Taking account that
samples dimensions are virtually the same, it
would have to be a difference of 15% between
compressive strengths, difference that does not
exist. Application of the coefficient “g” from the
proposal for norm [1] leads to a value of
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respectiv. 39,3N/mm? (notatii 31-33), diferenta
relativ mare tindnd cont ca rezultatul se refera la
acelasi beton — rezistenta betonului de referinta
37,72 N/mm°. Apllcarea prevederilor normelor
europene [2, 3] conduce la obtinerea unor valori
relativ apropiate de re2|stenta de referinta a
betonului: 34 58 N/mm? (notatii 28- -30) si respectiv
35,67N/mm? (notatii 31-33).

Existenta unei diferente intre rezistenta in
stare saturata si uscata a aceluiasi beton este
normala si logica; totusi ea nu a putut fi pusa in
evidenta in acest experiment, ea intrand in erorile
experimentale.

in concluzie, aplicarea coeficientului ,g
conduce la rezultate nereale si nu trebuie folosit. In
opinia  autorilor trebuie aplicate cerintele
standardelor europene si anume carotele de beton
trebuie Tncercate in starea de umiditate in care se
afla elementul de beton: uscat sau saturat.

3.5. Valabilitatea coeficientului “h”

Coeficientul “h” este supraunitar si este
introdus ca o compensare pentru prezenta unei
armaturi perpendiculare pe axul carotei. Probabil
ca pentru un beton de rezistenta mica, cum erau
cele folosite la data realizarii normei romanesti [5]
si britanice [6] cu materialele si echipamentele
epocii, existau degradari suplimentare ale carotei
atunci cand se taia o armatura. Echipamentele
moderne gi betoanele cu rezistente mai mari vor
determina o minimizare a degradarilor si o
deformatie mai mica in zona centrald a probei,
tradusa in rezistente mai mari. Exista si rezultate
experimentale care aratd ca acest coeficient ar
trebui sa aiba valori inca si mai mari [11].

in vederea stabilirii valabilitatii coeficientului
de influenta ,h” au fost utilizate:

» carotele notate 10-12 realizate cu ciment |
42.5R cu suprafata de capat rezultatad din
turnare (slefuita ulterior la raport h/d=1,37-
1,40) si pastrate in aer 3 zile inainte de
incercare;

» carotele notate 34-36 realizate cu ciment |
42.5R cu suprafata de capat rezultata din
turnare (slefuita ulterior), pastrate in aer 3
zile Tnainte de incercare si care contin bare
tip PC52 cu diametrul de 20 mm;

» carotele notate 37-39 realizate cu ciment |
42.5R cu suprafata de capat rezultatad din
turnare (slefuitd ulterior), pastrate in aer 3
zile Tnainte de incercare si care contin bare
tip OB37 cu diametrul de 20mm.

S-au utilizat diferite tipuri de armatura
datorita unei posibile influente a aderentei dintre
acestea si beton, asupra rezistentei inregistrate.

Rezistentele medii la compre3|une obtinute
dlrect pe carote sunt de 30 58 N/mm? (notatn 10-

12), respectlv 35,52 N/mm? (notatii 34-36) si 34,56
N/mm? (notatii 37-39) pentru probele cu armatura
PC52 si OB37. Cum dimensiunile probelor si
conditiile de Thcercare sunt practic aceleasi ar fi

compression strength of 335 N/mm? (indicative
28-30) respectively 39.3 N/mm? (indicative 31-33),
the difference is relatively large taking into account
that it refers to the same concrete — reference
concrete strength 37.72N/mm?>. Application of
European norms provisions [2, 3] lead to obtaining
relatively close values for the reference strength of
concrete: 34 58 N/mm?’ (indicative 28-30) and
35.67 N/mm? (indicative 31-33). Existence of a
difference between resistance in saturated state
and resistance in wet state for same concrete is
logical and normal; however it could not be
emphasized in this experiment, the difference
being in the range of the experimental error.

In conclusion, applying the coefficient "g"
lead to false results and should not be used. In
authors opinion the requirements of European
standards have to be applied, namely concrete
cores must be tested in humidity condition specific
to the concrete element: dry or saturated.

3.5.The validity of “h” coefficient

Coefficient "h" is greater than one and is
introduced as a compensation for the presence of
reinforcement perpendicular to the core axis.
Probably for relatively weak concrete, as they were
at the time of the Romanian norm [5] and British
Standard [6] with the materials and equipment of
that time, there were damages of the core when
cutting reinforcement. Modern equipment and
higher  strength  concretes will determine
minimization of degradation and lower deformation
in the central area of the sample, translated into
higher resistance. There are some experimental
results which shows that this coefficient should be
even greater [11].

In order to establish the validity of the
influence of coefficient "h" have been used:

» cores (10-12) with end surface resulted
from casting (subsequently polished at
ratio h/d=1.37-1.40) and cured in air three
days before the test;

+ cores (34-36) made with cement | 42.5R
with end surface resulting from cast (then
polished), cured in air three days before
the test, which contains profiled rebars
type PC52 with a 20 mm diameter;

» cores (37-39) made with cement | 42.5R
with end surface resulting from cast (then
polished), cured in air three days before
the test, which contains plain rebars type
OB37 with a 20 mm diameter.

We use different reinforcing bars due to
possible influences on recorded compressive
strength of adherence between those and
concrete.

Average compressive reS|stances obtained
directly on cores are 30.58 N/mm? 210 12) and
35.52 N/mm? (34-36) and 34.56 N/mm~ (37-39) for
samples with PC52 and OB37 reinforcement. As
the size of samples and test conditions are
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trebuit sa existe o diferenta de aproximativ 15%
intre probele cu armaturi si carotele fara armaturi,
conform ecuatiei (2) din [1], diferenta care exista,
dar in sens invers. Aplicarea coeficientilor din
propunerea de normativ conduce la o valoare a
rezistentei la compresiune de 454 N/mm? (nota’gii
34-36), respectiv 43,8 N/mm’ (notatii 37-39), ¢
16-20% mai mult decat rezistenta conS|derata
adevarata — 37,72 N/mm?

Aplicarea doar a coeficientilor ,a” si ,b”
conduce la valori supraevaluate cu 5-10% ale
rezistentei standard a betonului: 41 08 N/mm?
(notatii 34- 36), si respectiv 39,63 N/mm? (notatii 37-
39), fata de valoarea considerata adevarata de
37, 72N/mm>.

Influenta  aderentei  armaturii  asupra
rezistentei la compresiune a carotei care o contine
a pus Tn evidentd urmatoarele: carotele cu armaturi
profilate PC 52 au rezistentd mai mare decat cele
cu armaturi netede OB 37, iar acestea la randul lor,
au rezistente mai mari decat carotele fara
armatura. Efectul este logic datorita Tmpiedicarii
partiale a deformarii betonului de céatre armatura;
daca defectele produse de operatia de extragere a
carotei in prezenta armaturii sunt mici, va
predomina efectul de impiedicare a deformatiilor cu
consecintele specifice. Rezultatele obtinute pe
carote contindnd armaturi ar trebui privite cu
circumspectie, iar rezultatele diminuate dupa caz,
cu 5-10%.

4.Concluzii

Ca o concluzie generala, putem afirma ca
factorii de influentd mentionati mai sus nu au o
influentd asa cum este prezentata in proiectul de
normativ roméanesc [1]. Majoritatea coeficientilor
neunitari din aceasta propunere de normativ (c,e,g)
sunt practic unitari, iar coeficientul “h” supraunitar
ar trebui sa fie subunitar.

Utilizarea prevederilor normelor europene
[2,3] este modul Tn care un laborator poate furniza
rezultate de incredere Tn domeniul fincercarii
carotelor.

Ca dovada, metoda folosita de laboratorul
nostru, respectiv incercarea carotelor 4-6, cu raport
h=d~100mm, fetele prelucrate cu mortar de sulf si
pastrate in aer 3 zile au condus la obtinerea unei
rezistente la compresmne medre pe carote de
38,09 N/mm de 42,4 N/mm? dupa aplicarea
coeficientilor de transformare 1in rezistenta
standard din propunerea de normatlv [1]
(supraapreciere cu 12%) $I de 38,16 N/mm? dupa
aplicarea coeficientilor ,a” si ,b” asa cum prevad
normele europene [2,3]; aceasta din urma valoare
este cu 1% mai mare decat reZ|stenta standard
consideratd adevarata 37,72 N/mm?.

Ca o dovada in plus, media rapoartelor
dintre rezistentele obtinute in aceste teste
transformate in rezistente standard si valoarea
considerata reala (K si K' — tabelul 1) este 0,99

practically the same, we should have a difference
of 15% between samples without reinforcements
and cores with reinforcements, according equation
(2) from [1], the difference that exists, but in
reverse. The coefficients from the proposed norm
[11 and [6] leads to a value of compressive
strength of 45.4 N/mm? (34-36) and 43.8 N/mm®
(37-39), by 16-20% more than true strength.

Applying only the coefficients "a" and "b"
leads to overestimated values 5- 10% of standard
strength concrete 41.08 N/mm? (34-36), and
39.63 N/mm? respectively (37-39) compared to the
value considered true 37.72 N/mm?

The influence of reinforcement adherence
on core compressive strength it was emphasized:
cores with profiled rebars (deformed steel PC52)
have higher compressive strength than those with
plain reinforcements (round steel OB37) and these
in turn have higher strength than those without
reinforcement. The effect is logical because of
partial obstruction of concrete deformation by
reinforcement; if the damage caused by the
operation of extracting the core in the presence of
reinforcement is low, it prevail the effect of
obstruction of the deformations with specific
consequences. The results obtained on cores
containing reinforcements should be viewed with
caution, and the results reduced according to
situation by 5-10%.

4.Conclusions

As a general conclusion, in our opinion, the
above mentioned influence factors have not an
influence as it is presented in Romanian norm
project [1]. Most of the coefficients different from 1
from norm proposal (c, e, g) are basically unitary
and the coefficient h higher than one, should be
subunitary. Using European norms is the way a
laboratory can provide reliable results in the field of
testing cores.

As a proof, the method used by our
laboratory, respectively testing cores 4-6, with
h=d~100 mm with faces levelled with sulfur mortar
and stored in air three days resulted in an average
compressrve strength on cores 38.09 N/mm?, 42.4
N/mm?  after applying  the transformatlon
coefficients of the proposed norm [1] (12%
overestimate) and 38.16 N/mm? using coefficients
"a" and "b" as required by European standards;
the latter value is at about 1% from standard
compressive strength 37.72 N/mm? considered
true.

As an additional proof, the average of
ratios between strengths obtained in these tests
turned into standard resistance and the value
considered real value (K and K’ — Table 1) is 0.99
for a transformation according to the European
Standards and 1.05 for transforming according to
Romanian norm [1]. The standard deviation from
the real value “1.00” is 12.6% for these ratios
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pentru o transformare conform normelor europene
si 1,05 pentru transformarea conform normativului
romanesc. Abaterea standard a acelorasi rapoarte
fatd de valoarea reala “1.00” este de 12,6% pentru
interpretarea utilizdnd propunerea de normativ i
de 5.9% utilizdnd interpretarea dupa norma
europeana.

Deosebirile devin foarte mari, de exemplu,
la utilizarea unei carote cu diametrul de 100 mm cu
indltimea h=140 mm, taiata la ambele capete, cu
utilizarea unui mortar de sulf, in prezenta unei
armaturi cu diametrul 20 mm la mijlocul carotei si
incercarea in stare saturata, asa cum este
prezentat in tabelul 5.

Erorile pot fi grosolane in cazul utilizarii
propunerii de normativ, in timp ce evaluarea dupa
normele europene ofera rezultate rezonabile.
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using the proposed norm interpretation and 5.9%
using the interpretation from European norm.

The differences become very large, for example,
when using a 100 mm diameter core with height
h=140mm, cut at both ends, using a sulfur mortar,
in the presence of a reinforcement with a 20 mm
diameter at the middle of core and tested in
saturated condition, as shown in Table 5.

Errors can be rude In case of using
normative proposal [1], while assessment by
European standards [2, 3] provides reasonable
results.

Tabelul 5

Interpretarea rezultatelor unui test de compresiune pe carote prin cele doua metode
Interpretation of compressive strength test on cores using both methods

ltem Propunere normativ/Proposed Norm [1] Norme europene/European Norm [2,3]

a 0.98 1.00
b 1.15 1.15

[ 1.06 -

e 1.08 -

¢] 1.09 B

h 1.14 -
a*b*c*e*g*h 1.60 1.15
foar (N/mm’°) 35.52 35.52
fe (N/mm°) 56.9 40.8
f o (N/mm®) 37.7 37.7
Eroare relativa +50.9 +8.2

Relative error (%)

Multumiri
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