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1- The core test results on concrete columns are shown below. Find the average and
characteristic strength of the tested concrete. Calculate according to ECP

§ "Estimated Actua concrete strength or Equivalent concrete strength or  udxsll 4 il
4 _pasll,

§ "Estimated standard concrete strength”.

§ If therequired F. is 250 kg/cm?, will you accept the concrete?

§ Comment on the results. (Calculate average, standard deviation, and coefficient of
variation.

§ Evauate concrete uniformity.

Point Core length, cm Diameter, cm Load, ton Direction
1 12.8 9.7 11.8 Horizontal
2 15.1 9.7 10.9 Horizontal
3 13.3 9.7 12.3 Horizontal
4 10.6 9.7 14.5 Vertical
5 10.9 9.7 15.3 Vertica
Note that:

a Core No. 1 hasreinforcement bar @ 10 mm, distance 50 mm from the upper face of the
sample.
b- Core No. 3 hastwo steel bars @ 10 mm, 40 mm from upper face and @ 16 mm, 68 mm

from upper face.

2- Calculate the average and standard deviation of the following Schmidt hammer test results.
Apply ECP and ASTM C805 recommendations in dealing with the results. Calculate the average

and standard deviation and comment on the results. Comment on concrete univormity.
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3- What are the factors that affect Schmidt hammer results?
4- Define the following terms,
A pail) duladl) da glaall — duledl) da glaal)l — Sl AN lall da glaa — oladll CanSall da glaa
5- What are the main recommended applications of Schmidt Hammer, according to ECP?
6- What will you do to accurately evaluate the strength of concrete in a building which you do not
have information about?
7- For_question 2: if the estimated actual strength of concrete cores extracted from;
a Point 1is310 kg/cm?
b- Point 3is270 kg/cm?
c- Point 4 is 220 kg/cm?
d- Point 16 is 190 kg/cm?,
Estimate concrete strength.
Hint:

Draw relationship between Rebound Number and estimated actual concrete strength.
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Table 1.5 Relative numbers of readings recommended for various
lest methods

Mo, of individual
readings recommended
Test method at a location

‘sltandard’ cores

amall cores

Schmidt hammer |
Ultrasonic pulse velocity

Internal fracture

Windsor probe

FPull-out

Pull-off

Break-off
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Table 1.7 Typical coefficients of vanation (COV) of test results and maximum accuracies
of 1n-situ strength prediction for principal methods

Tymecal COV for

individual member Best 957, confidence

of good quality limits on strength
Test method construction estimates
Cores — ‘standard’ 105 + 105 (3 specimens)

‘small’ 1504 + 159, (9 specimens)

Pull-out 8 + 205, (4 tests)
Internal fracture 16% 4 28% (6 tests)
Pull-off A + 15%; {6 tests)
Break-off Qs + 208 (5 tests)
Windsor probe 4% + 20%¢ (3 tests)
Ultrasonic pulse velocity 2.5 + 20% {1 test)

Rebound hammer

4% + 25%, (12 tests)
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FIGURE 1.5 Correlation curves obtained by different investigators with a Schmidt rebound hammer Type N-2.
Curve by Greene was obtained with Type N. (Adapted from Reference 5.)
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kg/cm MPa | kg/ecm MPa | kg/cm MPa kg/cm MPa
20 101 9.9 54 53 121 11.9 74 7.3
21 113 11.1 64 6.3 132 12.9 &3 8.1
22 126 12.4 75 7.4 145 14.2 94 9.2
23 139 13.6 86 8.4 157 15.4 104 10.2
24 152 14.9 98 9.6 169 16.6 115 11.3
25 166 16.3 110 10.8 183 18.0 127 12.5
26 180 17.7 122 12.0 196 19.2 136 13.3
27 195 19.1 135 13.2 210 20.6 150 14.7
28 210 20.6 149 14.6 225 22.1 164 16.1
29 225 22.1 163 16.0 239 23.4 177 17.4
30 241 23.6 176 17.3 254 24.9 191 18.7
31 257 25.2 193 18.9 269 26.4 205 20.1
32 274 26.9 209 20.5 285 28.0 220 21.6
33 291 28.5 225 22.1 300 29.4 234 23.0
34 307 30.1 240 23.5 315 30.9 248 243
35 324 31.8 256 25.1 331 32.5 263 25.8
36 342 33.6 273 26.8 348 34.1 279 27.4
37 360 353 290 28.4 365 35.8 295 28.9
38 377 37.0 307 30.1 381 37.4 311 30.5
39 395 38.7 324 31.8 398 39.0 327 32.1
40 413 40.5 341 33.5 416 40.8 344 33.7
41 432 42.4 359 35.2 434 42.6 361 354
42 450 44.1 377 37.0 451 44.2 378 37.1
43 469 46.0 395 38.7 470 46.1 396 38.8
44 488 47.9 414 40.6 488 47.9 414 40.6
45 507 49.7 432 42.4 507 49.7 432 42.4
46 526 51.6 451 44.2 526 51.6 451 44.2
47 546 53.5 470 46.1 546 53.5 470 46.1
48 565 554 489 48.0 565 554 489 48.0
49 584 57.3 508 49.8 584 57.3 508 49.8
50 604 59.3 527 51.7 604 59.2 527 51.7
51 623 61.1 546 53.6 623 61.1 546 53.6
52 643 63.1 565 554 643 63.1 565 554
53 663 65.0 584 57.3 663 65.0 584 57.3
54 683 67.0 593 58.2 683 67.0 603 59.2
55 703 69. 622 61.0 703 69.0 622 61.0
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