ODREBIVANJE CVRSTOCE

MATERIJALA U KONSTRUKCUI
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|. SKLEROMETAR

1. PRIMJENA

procjena CvrstoCe betona u konstrukciji;
kontrola kvalitete;

pracenje razvoja Cvrstoce;

odredivanje ujednacenosti (homogenosti) betona.
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1 potisna opruga
2 ticalo

3 uteg

4 vodilica

5 kazaljka

6 skala

7 dugme

8 kuciste

SKLEROMETAR
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POSTUPAK ISPITIVANJA

O HRN U.M1.041 - Odredivanje indeksa sklerometra i
bazdarne krivulje.

mjeri se veli¢ina odskoka utega ovisna o
povrsinskoj tvrdoCi i elastiCnosti betona;

najpoznatiji Schmidtov sklerometar (razliCitih
modela ovisno o vrsti betona: L, N, M);

priprema povrsine mjesta ispitivanja;

povrSina jednog ispitnog mjesta oko 400cm?; broj
udaraca po jednom ispithom mjestu najmanje 14
s min. medusobnim razmakom od 2cm:;

od izmjerenih odskoka odredi se srednja
vrijednost te se odbace sve vrijednosti koje se od
toga razlikuju za vise od 4;

racuna se nova srednja vrijednost i to je za to
Ispitno mjesto — indeks sklerometra;

pomocu bazdarne krivulje odredi se tlacna
cvrstoca s odredenom greskom mjerenja Sgy.
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TYPE DIGI-SCHMIDT 2000

Messuring rarge 10 1a 70 Nmm compressive strength.
Rebound values are measured by an electranic method
and may be read directly as compressive strength values.
For further information see leaflet Na, 2001 10430 E.

Data trarsmissicn to PC
for further processing.

New
# Transfer and evaluation software Provists
« Additional conversion curves

TYPE PT/P/PM

These pendulurm-type hammers are well suited for lesting
lewstrength corstruction materials. Indivdual types
differ by fhe size and shape of the hammer. Tesls may be
performed on vertical and horizental surfaces.

Type PT far 0,2 ta 5 Nimm', e.g. plaster,
Iigh’f\veigm concrets

TESTING ANVIL

Each test hammer should be checked after 1000 test
impacts. A testing anvil is used ta check whether the
rebaund test mechanism s working corectly. Cleaning
ar inspection will be required in case of cantamination
by very fine cement or due 1o wear.

l { s
Type P for & o 30 Nmm?,  Type PM for quality
eq. plaster flar, early cantral af mortar in
strength of thermally masanry.

treated concrate

Standards:

1SO/IS 8045, EM 12 504-2 ENV 206, BS 1881 part 202,
DIN 1042 part 2, ASTM C 805, NFP 18-417, B 15-225,
JGIT 23-2001, G 817-1993

7
e

@ Type N/R/LLRAR Type PT/F/PIA
DIGHSCHMIGT
www.proceq.com

PROCEQ SA Tel: +41 (0)1 326 68 00
Riesbachstrasse 57 Fa: +41 (001 389 98 12
CH-8034 Zurich/Switzerland  E-mail: info@proceg.com

Copyight @ 2003 by PROCEG SA Zurkch, Switarand o Made and printed n 5w ttearland

031024 E

F duet. Yo 3
oncrete testing with
original SCHMIDT Hammer

is the maost fraquently used methaod
worldwide for non-dastructive
testing of concreta and structural
components. Mo other manufac-
turer offers such a wide range of
different types. Each hammer is
designed for specific test applica-
tions. Plagse make your choice
from the following:

Typa M

CHMIDT

Type NR
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Il. ULTRAZVUK

1.  PRIMJENA

Odredivanje ujednacenosti betona;

Procjena Cvrstoce u konstrukciji;

PracCenje napredovanja cCvrstoce;

Procjena ostecCenja betona;

Utvrdivanje pukotina i gnijezda;

Odredivanje dinamickog modula elasticnosti;

o O 0 0 0 O O

Odredivanje ucinkovitosti sanacije pukotina.
2. POSTUPAK ISPITIVANJA
HRN U.M1.042 -

(I

O Generator impulsa predaje betonu preko sonde
odasiljaca T impuls uzduznih oscilacija koji nakon
prolaska kroz beton duljine L u drugoj sondi prijemniku
R budu pretvoreni u elektricni impuls;

O Vremenski interval od trenutka kada impuls napusta
sondu odasilja¢ do trenutka prijema impulsa u drugoj
sondi prijemniku predstavlja vrijeme prolaska impulsa
T.
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Il. ULTRAZVUK
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TLACNACVRSTOCA  f,=A-e”

fg - racunska tlacna cvrstoca (MPa)
v — brzina prolaska ultrazvuka (km/s)

A, B - konstante bazdarne Krivulje.

DINAMICKI MODUL ELASTICNOSTI

KB, e (-v)
. p K_(l+v)(l—2v)

v — brzina prolaska ultrazvuka (km/s)
E, - dinamicki modul elasti¢nosti (kN/mm?)
p — gustoca (kg/md)
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lll. PULL - OFF

1. PRIMJENA

Kontrola kvalitete;

Procjena CvrstoCe u konstrukciji;
Dugotrajna ispitivanja;

Ispitivanje povrsina betona koje se saniraju.

2. POSTUPAK ISPITIVANJA
Mijerenje vlaCne CvrstoCe betona;

Mieri se sila Cupanja okrugle ploCice s povrsine betona
skupa s otkinutim betonom:;

Metalna plocica (markica) lijepi se na povrsSinu betona.
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lll. PULL - OFF

slika 7.3. Ispitno mjesto slika 7.4. Uredaj za Pull-off ispitivanje

: +10 o
L Loel e S

N le e Ar B EEENT &
+2mm; --; 300 mm




ODREDIVANJE CVRSTOCE
MATERIJALA U KONSTRUKCWI

Datermining the
surface strength of
concraka.

Testing is camied out directy
aon the component. Amy mea-
suring peint can be used
and f?ﬂl'ﬂ is no resd fo con-
crete in the fest specimen
beferehand . Ideal for eval-

uction in concreke renowvation.

Advantageous becausa:
® it is mobile for use in any
lecation.

B it is independent of mains
a.upphr thanks ta the easy-
running crank drive.

B constant jerk-free load
increcss.

B vreighs only 2.5 kg [stan-
dard unit Z14).

Standards:

IS0 4624 / CEMN/TC 125

B3 1BE1 Part 207

ASTM C 4541 / AC| 502-30
it 1048 Part 2

Measuring the adhe-
slve strength of
applled coatings,

such as plostics coatings,
conoete coats, martars and
plasters, bitiminaus aoets
and paint finishes and coat-
ings on metals.

Indispensable for:

® diognesing damage o
building structures.

8 checking completed

renovction work.

lll. PULL - OFF

B _.h_ SR

Standard units with digltal force display.

DA Tensile force Resclution Aczurocy
Pl 16 kM 0.10 MSmm? 2%
il & kM 0.01 M/mm? =2%

The sfunding |ags can be moved ar |angﬂ'|anad on all
mackls to optimize the measurement ko the test situation.

Form supplied:

DYMA Pull-off Testar 214 or 24 with digital mana-
meter, display in N/mm? for fest disc of 30 mm diometer,
measuring distance 3 mm.

One 2V AME/ELRET batiery for manometer (120 haurs).
Waight: 3.5 kg.

50 mm diameter test disc, draw bolt with Ms
connecling thread, operating Instructions and
carryling case 300 x 280 x 240 mm,

tatal weight & kg,
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IV. WINDSOR PIN

James
Windsor Pin System

A unique instrument for
measuring the strength of new
or existing construction
materials in situ utilizing the
established principle of
resistance to penetration.

Features
and Benefits

* Portable and complately self-containead.

* Safe to use — non explosive.

* Economical — steel pin can be reused.

* Non destructive.

* Bemowable chuck facilitates testing
of mortar strength in masonry.

* Conforms to ASTM C-803

* Test new concrete products and
structures for early strength.

* Ewvaluate the in situ strength in existing
structures, .., after suspectad fire
damage.

* Test strength of block, brick, and
mortar jointe within an existing
structure, e.g., load bearing walls.

* Tect polymer concrete and patehing
compound.

* Juality control of precast elements
such as block, brick glabe and pipe.
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IV. WINDSOR PIN

James
Windsor Pin System

Pin Penetraation
Resistance Test Procedure

Measure the Pin after each teat if the
pin iz too blunt or too short the
strength can be considerably ower-
gtated.

New and used pins

| m—

| —

Actual new pin lomgth: 1.2 incheas.

Go/No-Go Gage

Used steel pin passing through the

Go/No-Go gage.

Firing
Windsor Pin with chuck on smoath surface.

S, REFARE: o
Cleaning

Air blower cleaning out pin hole before
Irreasuring.
i AR i

L

Measuring
Neegdle micromaeter measuring depth of pin
penatration in mortar joint,
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IV. IMPACT - ECHO

IMPACT — ECHO - akusti¢na, nerazorna metoda
ispitivanja betonskih i zidanih konstrukcija.

PRIMJENA

Mjerenje debljina betonskih
ploca, ploca kolnika,
potpornih zidova, tunelskih
obloga i slicno;
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IV. IMPACT - ECHO

PRIMJENA

Odredivanje polozaja, debljine i smjera Sirenja pukotina,
Supljina, delaminacija i odvajanja u konstruktivnim
elementima od obicnog i armiranog betona, kao sto su:

- ploce (medukatne ploce, zidovi, temeljne i kolnicke
ploce),

- slojevite ploce (npr, asfalt na betonu),

- stupovi i grede (kvadratnog, pravokutnog ili kruznog
poprecnog presjeka),

- cijevi (betonske cijevi, tuneli, spremnici, rudarska okna);
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IV. IMPACT - ECHO

PRIMJENA
Odredivanje supljina u posteljici ispod ploca i kolnika;
Mjerenje dubine Sirenja povrsinskih pukotina;

Odredivanje Supljina u punilu kablova kod prednapetih
konstrukcija;

Odredivanje pukotina, Supljina i slicnih nedostataka u
zidovima od opeke i blokova.
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IV. IMPACT - ECHO

PRINCIP RADA
Frvggraals l Prinwd
Siestary za prikupljanje
podataka s raduralom
Lupixy vala Npektr
£ f
; :
Vrijeme Frekvencija

Temeljna jednadzba metode “Impact-echo”
C
d=—
2f
gdje je d - udaljenost od koje su se valovi
naprezanja odbili (Sirina Supljine ili debljina
punog presjeka) C - brzina Sirenja valova
f - dominantna frekvencija signala.
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