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Hairline Crack
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Crack Width Indicator
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What about taking cores from regions of tension versus
compression?

Wet versus Dry Testing

ASTM C42 no longer requires cores to be placed in
water for 40 hours and tested wet, they can be tested
immediately.

ACI 318 States...
“dry cores may be 15 to 20% stronger than wet
cores

However, higher strength differences (up to 30%) have been
reporied.

f'_'_- = -

Recommendations -
Interior Concrete — Test dry in “as is” condition
Exterior Concrete — Test wet .
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Rebound Hammer Test (Schmidt’s)
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FIG 1.0 A cusaway schematie iew of the Sclomidr rebosnd hamimer.

Schmidt hammers are available from their original manufacturers in several different
energy ranges. These include:

(i) Type L-0.735 Nm impact energy

{ii) Type N-2.207 Nm impact energy

(i) Type M-29.43 Nm impact energy
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Average Rebound Quality of Concrete

>40 Very good
Good
20-30 Fair

<20 Poor and / or delaminated

Very poor and/or delaminated

http://theconstructor.org/concrete/rebound-hammer-test/2837/
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Coefficient Table of Carbonation Depth

Strength Carbonation Depth (mm)
(MPa) 3 4
10-20
20-30
30-40
40-50

20-60
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Compressive Strength, ksc,

CALIBRATION GRAPH OF CONCRETE HAMMER TEST

y = 47 856" 2
R’=0.6598

200 300 400 200

Strength from Schmidt Hammer Test, ksc.
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Calibration

11N ¢ 3,000 - 4,000 A5
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‘Imﬁ%‘ Carbonation Test

TUMCIVILCOM




TS

pH is lowered by the reaction . . .
CO, + H,0 +Ca(0H) , > CaCO, +H,0

Acidic Gases H,0
Co,
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Ca(OH)2 + CO2 —>  CaCO3 +H20

3Ca0 . 2Si02 . +3C02 =2 3 CaCO03.2Si02 + H20
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Phenolphthalein (pH indicator)

below pH 8.2 above pH 10.0

colorless
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Carbonation Rate Coefficient

Concrete constituents (kg/m®) Carbonation rate coefficient (mm/year?)
Concrete Fine Coarse

strength (Mpa) OPC Water agpregate aggregate Air exposed  Wet/'submerged  Buried

175 1154 927 a.71
174 1.151 6.88 4.59
165 L1ES 5.21 3.68
400 180 725 1.134 3.30 : 248
450 180 GBS 1122 0.91 0.74

Sources: Ho and Lewis (1987), Lagerblad (2005)
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CAPO Test
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Schmidt Hammer
on shuchire

MPa Deviation
36 9 28.3%
374 51 4%
49 5 66 . 7%
56 & 66.1%
6l & 25 0%
345 39 4%
66 .3 87 3%
56 9 53 4%
709 29.1%
68 4 B2 9%
Ji5.0 71.6%
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PENETRATION RESISTANCE OR
WINDSOR PROBE TEST
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TheCounstructor.on

EDGE DISTANCE 150 mm
MINMUY MEMBER THLKNESS 150 mm
CLEAR GAP FROW REOWFORCEMENT 30 mm

PROBE MITAL VELOCTY 183 M/S +!%
PROBE 10 BE FAIRED AT RGHT ANGLE FROM SURFACE



Relationship between exposed probe length and 28 day
compressive strength of concrete

CORRELATION v,
COEFFICIENT © 0783

y -
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JGREGATE TYPE = LIMESTONE
SIZE OF CYLINDERS = |BOX300-mm
SIZE OF SLARS PROBED = 8I0XEIOX

L4 18 1.8 20 22
EXPOSED PROBE LENGTH,in - X
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Ultrasonic Pulse Velocity Test
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Pulse velocity be cross probing e te Quality Gradi
oncretea ualtl raain
|direct method) 2 a

Above 4.5 km/s | Excellent
3.5 km/s to 4.5 km/s Good

3.0 km/s to 3.5 km/s Medium
Below 3.0 km/fs Doubtful

The 1S code 13311 (Part 1) 1992 ({Indian Standard Code of Practice)

UPY value in km/sec (V) Concrete quality

V greater than 4.0 Yery good
V between 3.5 and 4.0 Good, but may be porous
V between 3.0 and 3.5 Poor

V between 2.5 and 3.0 Very poor
V between 2.0 and 2.5 Very poor and low integrity

V Less than 2.0 and reading fluctuating  |[No integnty, large voids suspected
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DIRECT
TRANSMISSION

SEMI DIRECT
TRANSMISSION

Rx

I 0 L T
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INDIRECT or SURFACE TRANSMISSION
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In general, it will be found that the pulse velocity determined by the indirect
method of testing will be lower than that using the direct method. If it is possible to
employ both methods of measurement then a relationship may be established
between them and a correction factor derived. When it is not possible to use the
direct method an approximate value for Vpy may be obtained as follows:

V[_} = | .D5V|

where Vp s the pulse velocity obtained using
the direct method

Y is the pulse velocity obtained using
the indirect method.
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