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Concrete Masonry Compressive Strength using the
Unit Strength Method for Grouted Masonry

Background

The Canadian Masonry Design Standard CSA S304.1-04 outlines two methods for
engineers to determine the compressive strength of concrete masonry used for design.
These methods are either testing a series of representative masonry prisms, or the use of
tabulated values given in Table 4 of the Standard. These tabulated values are based on a
correlation between the unit compressive strength to the prism compressive strength as
determined in part based on research performed in the 1970s and 1980s (Maurenbrecher,
1986).

The objective of the analysis summarized in this report is to re-establish the
correlation between unit strength and prism strength using more recent test results.
These correlations were examined using a large database of available test results of prism
testing conducted in North America.

The analysis presented in this report is intended to be complementary to a report
based on hollow masonry construction, also prepared in the University of Alberta (Gayed,
2om), and parallels a similar research project performed by the National Concrete
Masonry Association in the United States (NCMA, 2012).

Description of the Database

A database for the compressive strength of grouted masonry prisms was
constructed and used in this analysis. A total of 205 average and specified compressive
strength data points were computed from the results of 730 individual grouted prisms.
Prism strength computations were performed according to CSA S304.1-04. A full list of
the collected data points and the references used in this analysis are given in Appendix I
and list of references.

Appropriate correction factors were applied to the computed masonry strength
values to take into account the influence of prism height-to-thickness on the prism
strength. The compressive strength values computed from test results were modified by
the factors given in Table D.1 of Annex D of CSA S304.1-04 which is reproduced here as
Table 1. The majority of the prisms included in the database were three units high, and
ranged from a minimum of two units to a maximum of eight units high.



Table 1— Height to Thickness Correction Factors (CSA S304.1-04)

Correction factor

Hollow and semi-solid units

Height-to-thickness ratio* Solid unitsf Concrete:d Clay
1.4 — 1.00 0.85
2 0.80 1.00 0.85
3 0.90 1.00 0.90
4 0.95 1.00 0.95
5t 10 1.00 1.00 1.00

*Linear interpolation is permitted.

TIncluding fully grouted hollow and semi-solid units.

}For two-unit-high, hollow and semi-solid concrete block prisms, a correction factor of
0.90 shall be applied.

Both average prism strength results and specified prism strength results were
computed. The specified strength of a group of prisms was calculated according to
Annex C of CSA S304.1-04 as the 5™ percentile of the measured values. For investigations
where the coefficient of variation of the tested prisms was not reported or was less than
10%, a minimum value of 10% was assumed following Clause C.2.2 of Annex C of the
Canadian Standard.

Results and Discussion

The correlations between the average unit strength and the average compressive
strength of grouted masonry were constructed independently for type S and type N
mortars and are shown graphically in Figures 1 and 2, respectively. A power correlation in

the format y=ax’

was found to have the highest coefficient of correlation, and was used
throughout the analysis. Following the method used by Maurenbrecher in developing the
original Table 4 values, a best-fit line was reduced by a factor of 0.75 and 0.7 for type S
and type N mortar, respectively, in order to assure that 9o% of test results fall above the

adjusted best fit line.

The correlations between the average unit strength and the specified prism
strength were also constructed and are shown in Figures 3 and 4 for type S and type N
mortars, respectively. A further analysis using specified block strength against specified

prism strength was determined to be less conservative than using the average block
strength, and is not presented in this report.



Conclusions and Recommendations

A total of 150 data points from 550 individual prism tests for type S mortar and 55
data points from 180 individual prism tests for Type N mortar were computed and used in
this analysis. The test results from the ongoing test program at the University of Alberta
were not available yet and are not part of the analyzed data.

Based on the analysis of the correlations for the average unit strength versus the
average prism strength and versus the specified prism strength, the revised tabulated
values for the compressive strength of grouted masonry given in Table 2 are proposed.
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Figure 1- Average Block Strength versus Average Prism Strength for Grouted Masonry Constructed with Type S Morar
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Figure 2— Average Block Strength versus Average Prism Strength for Grouted Masonry Constructed with Type N Morar
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Figure 3— Average Block Strength versus Specified Prism Strength for Grouted Masonry Constructed with Type S Morar
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Figure 4— Average Block Strength versus Specified Prism Strength for Grouted Masonry Constructed with Type N Morar



Table 2— Summary of Proposed Updated Compressive Strength Values for Grouted Masonry

Grouted Concrete Masonry Compressive Strength (f',,,)

St]ile(:;h Type S Mortar Type N Mortar
(MPa) | Current | 90% Line Best Fit | Proposed % fu/fy | Current | 90% Line Best Fit | Proposed % f./f
Value | (Average) | (Specified) | Value | Increase Value | (Average) | (Specified) | Value | Increase

40 or 0 o

more 17 15.7 17.3 16.5 3% 0.41 10.5 15.0 17.7 15.0 43% 0.38
30 13.5 13.0 14.4 13.5 - 0.45 9 12.0 14.2 12.0 33% 0.40
20 10 10.0 11.0 10.0 - 0.5 7.5 8.8 10.4 9.0 20% 0.45
15 7.5 8.3 9.2 8.0 6.7% 0.53 6 7.1 8.4 7.0 16.7% | 0.47
10 5 6.4 7.0 6.0 20% 0.6 4.5 5.2 6.1 5.0 1.1% 0.50




References

1.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

Cheema T, Klingner R. Compressive Strength of Concrete Masonry Prisms. ACl Journal Technical
Paper. Title no. 83-11 (1986).

Drysdale R, Hamid A. Behavior of Concrete Block Masonry under Axial Compression. ACl Journal
Technical Paper. Title no. 76-32 (1979).

Drysdale R, Hamid A. Capacity of Concrete Block Masonry Prisms under Eccentric Compressive
Loading. ACI Journal Technical Paper. Title no. 80-11 (1983).

Khalaf F, Hendry A, Fairbairn D. Study of the Compressive Strength of Blockwork Masonry. ACI
Structural Journal Vol. 91 No. 4 (1994) pp. 367-376.

Hamid A, Drysdale R, Heidebrecht A. Effect of Grouting on the Strength Characteristics of Concrete
Block Masonry. Report for McMaster University. (1978).

Fahmy E, Ghoneim T. Behaviour of Concrete Block Masonry Prisms under Axial Compression.
Canadian Journal of Civil Engineering. Vol. 22. (1995) pp. 898-915.

Thompson J, Walloch C, Thomas R. Predicting Grouted Concrete Masonry Prism Strength. Masonry:
Opportunities in the 21°" Century, ASTM STP 1432, ASTM International (2002).

Bexten K, Tedros M, Horton R. Compression Strength of Masonry. 5" Canadian Masonry
Symposium. (1989).

Khalaf F. Factors Influencing Compressive Strength of Concrete Masonry Prisms. Magazine of
Concrete Research. Vol. 48 No. 175. (1996) pp. 95-101.

Kingsley G, Atkinson R. Comparison of the Behavior of Clay and Concrete Masonry in Compression.
Proceedings of the Fourth Canadian Masonry Symposium, Edmonton, Alberta. (1986).

Boult, B. Concrete Masonry Prism Testing. ACI Journal Technical Paper. Title no. 76-24 (1979).
Duncan L. Effect of Block Face Shell Geometry and Grouting on the Compressive Strength of
Concrete Block Masonry. MSc Thesis. University of Windsor (2008).

Dhanesekar M. Effect of Grout Confinement on the Compressive Strength of Masonry. Institute of
Engineers (India) Journal-CV. Vol. 85 (2004) pp. 26-30.

Liu L, Wang Z, Zhai C, Zhai X. Experimental Research on Biaxial Compressive Strength of Grouted
Concrete Block Masonry. Advances in Structural Engineering. Vol. 12 No. 4 (2009) pp. 451-461.
Guo P. Investigation and Modeling of the Mechanical Properties of Masonry. Doctoral thesis.
McMaster University (1991).

Hou J. Strain Gradient Effect on the Behaviour and Strength of Masonry Prisms. MSc Thesis.
Dalhousie University (2006).

Roman H, Romagna R. Compressive Strength of Grouted and Un-grouted Concrete Block Masonry.
Report for the British Masonry Society (2002).

Olatunji T, Warwaruk J, Longworth J. Behavior and Strength of Masonry Wall/Slab Joints. Structural
Engineering Report 139. University of Alberta (1986).

Hawk S, McLean D, Young T. Compressive Behavior of Insulated Concrete Masonry Prisms. TMS
Journal (1997).

Wang R, Elwi A, Hatzinikolas M, Warwaruk J. Tests of Tall Cavity Walls Subjected to Eccentric
Loading. Journal of Structural Engineering Vol 123, No 7 (July 1997).



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Dhanesekar M, Shrive N. Strength and Deformation of Confined and Unconfined Grouted Concrete
Masonry. ACl Journal Technical Paper. Title no. 99-S83 (2002).

Khattab M. In-Plane Behaviour of Grouted Concrete Masonry under Biaxial States of Stress. Doctoral
thesis. McMaster University (1993).

Yao C. Failure Mechanisms of Concrete Masonry. Doctoral thesis. University of British Columbia
(1989).

Wong, H. E. and Drysdale, R. G., “Compression Characteristics of Concrete Block Masonry Prisms,”
Masonry: Research, Application, and Problems, ASTM STP 871, ). C. Grogan and J. T. Conway, Eds.,
American Society for Testing and Materials, Philadelphia, 1985, pp. 167-177.

Long L, Hamid A, Drysdale R. Small-Scale Modelling of Concrete Masonry Using %-Scale Units: A
Preliminary Study. Proceedings of the 10" Canadian Masonry Symposium, Banff, Alberta (2005).
Hamid A, Abboud B, Harris H. Direct Modeling of Concrete Block Masonry under Axial Compression.
Masonry: Research, Application, and Problems. ASTM STP 871, J. C. Grogan and J. T. Conway, Eds.,
American Society for Testing and Materials, Philadelphia, 1985, pp. 151-166.

Kingsley G, Atkinson R, Noland J, Hart G. The Effect of Height on Stress-Strain Measurements on
Grouted Concrete Masonry Prisms. Proceedings of the 5™ Canadian Masonry Symposium,
Vancouver, British Columbia (1989).

National Concrete Masonry Association. Recalibration of the Unit Strength Method for Verifying
Compliance with the Specified Compressive Strength of Masonry. Report by the NCMA Research and
Development Laboratory (2012).

Priestley M and Elder D. Stress-Strain Curves for Unconfined and Confined Concrete Masonry. ACI
Journal, vol 80, no. 3, May-June 1983, pp. 192-201.

Ahmadi B. Performance of Grouted Masonry Walls under Severe Environment. Proceedings of the
Third International Conference on Concrete under Severe Conditions. Edited by N. Banthia, University
of British Columbia, Vancouver, Canada (2001).

Xiao, X and Lu, X. Study on Bearing Capacity of Concrete Masonry. 11" International Brick/Block
Masonry Conference. Tongji University, Shanghai, China, 14-16 October (1997).

Zhu, Y.J. Experimental Study of Dynamic Analysis of Mechanical Properties of High Strength
Concrete Block Masonry. Doctoral Thesis, Northeastern University, Shenyang, China (2001).

Baba A, Senbu O. Influencing Factors on Prism Strength of Grouted Masonry and Fracture
Mechanism under Uniaxial Loading. The 4™ Canadian Masonry Symposium, 1986.

Sakr K, Neis V. Some Studies on the Stress-Strain Behaviour of Grouted Concrete Masonry Block
Units. 5™ Canadian Masonry Symposium. (1989).

10



11

Appendix [ —Compressive Strength of Grouted Prisms



Prism Dimensions, mm

Mortar Properties

Grout Properties

Block

Prism Properties

© g 5 = = | - 7 | = = - | &% |§ 2| 3 (& |2

J518 (8] |5/ 818 82|35 2 3| 5| 3 la|3|% (g2 5 E |5t

2|5 |2 5| £ 1% £ | P|&|S| & |&| B =S| 2| & B |22(E2 o8| |E2|z2% ¢

g T | = = < ¥ S ) S| g R g = o & v © L -E E - & e

R E 5 2 = & b7 5] A o 5] A = = =) 5 b b 3]

g @ g (2| S |7 F ° J 2|8 |8 2| & |2 |&

1 397 | 397 | 194 | 2.05 2|08 |S| o5 12.4 1.5 | 12 30.0 | 2.4 | Coarse | Porous | 25.9 4.8 13.1 10.6 1.6 | 12 7.9 12.1 0.66 | 12
397 | 397 | 194 | 2.05 2|08 |S]|o95 12.1 17 | 14 | 24.5 | 4.3 | Coarse | Porous | 25.9 | 4.8 13.7 11.0 1.6 | 12 6 8.4 12.1 0.69 | 12
397 | 397 | 194 | 2.05 2|08 |S]|o95 12.1 17 | 14 24.5 4.3 | Coarse | Porous | 25.9 4.8 15.6 12.6 1.6 | 10 5 9.9 12.1 082 | 10
397 | 397 | 194 | 205 | 2] 080 |S| 95 12.1 17 | 14 | 24.5 | 4.3 | Coarse | Porous | 25.9 | 4.8 15.4 12.4 1.6 | 10 u 9.7 12.1 0.81 10
397 | 397 | 194 | 2.05 2|08 |S]|o95 12.1 17 | 14 | 24.5 | 4.3 | Coarse | Porous | 25.9 | 4.8 16.2 13.1 1.6 | 10 7 10.4 12.1 0.86 | 10

2 | 600 | - 178 | 3.38 31092 | S| 95 15.1 - - 15.9 - Fine Block 19.7 0.8 10.8 10.0 0.6 5 9.0 9.8 0.91
600 | - 178 | 3.38 31092 | S| 95 16.7 - - 15.2 - Fine Block 19.7 0.8 1.2 10.3 06 | 6 5 9.2 9.8 0.94
600 | - 178 | 3.38 3092 | S| 95 17.3 - - 15.2 - Fine Block 19.7 0.8 1.3 10.4 05 | 4 5 9.6 9.8 0.98 | 4
600 | - 178 | 3.38 3092 | N| g5 5.7 - - 17.4 - Fine Block 19.7 0.8 10.4 9.6 03 |3 4 9.0 7.4 1.22 3
600 | - 178 | 3.38 31092 | S| 95 14.2 - - 15.2 - Fine Block 19.7 0.8 1.3 10.4 1.4 | 12 5 8.1 9.8 082 | 12
600 | - 178 | 3.38 31092 | S| 95 15.8 - - 213 - Fine Block 19.7 0.8 12.8 1.8 08 | 6 5 10.6 9.8 1.07 6
600 | - 178 [ 338 | 3] 092 [S]| 95 13.5 - - 309 | - Fine Block 19.7 0.8 13.4 12.3 0.9 |7 4 10.8 9.8 110 7
600 | - 178 | 3.38 31092 | S| 95 13.5 - - 17.4 - Fine Block 19.7 0.8 12.1 1.1 03 | 3 4 10.5 9.8 1.07 3
600 | - 178 | 3.38 3/092 [S| 95 13.6 - - 472 | - Coarse | Block 19.7 0.8 15.2 13.9 10 | 6 4 12.4 9.8 1.26 6
600 | - 178 | 3.38 31092 | S| 191 14.2 - - 19.8 - Fine Block 32.2 2.2 16.4 15.1 08 |5 4 13.8 14.3 097 |5
600 | - 178 | 3.38 31092 | S| 95 14.2 - - 22.0 - Fine Block 22.0 0.9 13.2 12.1 o5 | 4 4 1.3 10.7 1.06 4
600 | - 178 | 3.38 31092 | S| 95 14.2 - - 22.0 | - Fine Block 213 1.3 14.1 13.0 0.6 | 4 4 12.0 10.4 115 4
600 | - 178 (338 | 3] 092 | S| 95 14.2 - - 19.8 - Fine Block 20.1 1.1 12.1 1.2 01 |1 4 10.9 10.1 1.09 1
600 | - 178 | 3.38 31092 | S| 95 14.2 - - 22.0 - Fine Block 20.0 | L2 14.7 13.5 1.2 8 4 1.5 10.0 115 8
600 | - 178 | 3.38 31092 | S| 95 14.2 - - 21.4 - Fine Block 15.7 1.3 9.2 8.5 03 |3 3 8.0 7.8 1.03 3
600 | - 178 | 3.38 31092 | S| 95 12.8 - - 16.5 - Fine Block 19.7 0.8 1.9 11.0 06 |5 3 10.0 9.8 1.02 5
600 | - 178 [ 338 | 3] 092 | S| 95 12.8 - - 16.5 - Fine Block 19.7 0.8 13.3 12.2 0.6 | 5 4 1.2 9.8 114 5

3 | 590 | 195 190 | 3.1 3| o0.01 S| 100 17.0 - - 211 - Fine Block 25.1 - 14.4 | 13.0 04 |3 5 12.3 1.8 1.05 3
590 | 195 190 | 3.1 3| 0.01 S| 100 17.0 - - 13.7 - Fine Block 25.1 - 14.1 12.8 14 | 10 4 10.4 1.8 0.89 | 10
590 | 195 190 | 3.11 3| 0.01 S | 10.0 17.0 - - 41.0 - Fine Block 25.1 - 15.4 13.9 10 |7 3 12.2 1.8 1.04 7
590 | 195 190 | 3.1 3| 0.01 S| 100 17.0 - - 21.1 - Fine Block 17.1 - 1.0 100 |16 |15 3 7.3 8.6 0.86 | 15
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590 | 195 190 | 3.1 3| 0.01 S| 10.0 17.0 - - 211 Fine Block 27.9 | - 15.0 13.6 10 |7 3 12.0 12.8 0.94 |7
590 | 195 190 | 3.1 3| 0.01 S| 10.0 17.0 - - 211 Fine Block 202 | - 14.1 12.8 03 | 2 4 12.3 10.1 122 2
590 | 195 190 | 3.1 3| 0.01 S| 100 17.0 - - 211 Fine Block 22.2 - 14.5 13.1 0.6 | 4 3 12.2 10.8 113 4
590 | 195 140 | 4.21 3| 096 | S| 100 17.0 - - 21.1 Fine Block 23.6 - 13.8 13.3 09 | 6 4 1.8 1.3 1.05 6
590 | 195 240 | 246 | 3] 085 | S| 100 17.0 - - 21.1 Fine Block 23.4 | - 1.4 9.6 11 10 4 7.8 1.2 0.70 | 10
587 | 390 | 190 | 3.09 | 3| 0.90 | N| 10.0 9.2 - - 19.4 Fine - 14.2 1.5 15.8 14.3 1.8 | 1 3 1.3 5.8 1.97 1
587 | 390 | 190 | 3.09 | 3| o090 | S| 100 13.5 - - 32.0 Fine - 14.2 1.5 17.9 16.2 0.5 3 15.3 7.1 2.15

587 | 390 | 190 | 3.09 | 3| 090 |S| 100 15.4 - - 8.6 Fine - 14.2 1.5 13.8 12.5 1.2 9 3 10.6 7.1 1.49 9
587 | 390 | 190 | 3.09 | 3| 0.90 |S| 100 15.4 - - 15.7 Fine - 14.2 15 1.4 10.3 02 | 2 3 10.0 7.1 1.41 2
600 | 178 143 | 420 | 3] 096 | S| 95 14.5 11 |8 12.3 Fine Block 19.7 0.8 1.3 10.9 15 | 14 5 8.4 9.8 0.86 | 14
600 | 178 143 | 420 | 3] 096 | S| 95 18.2 1.1 6 14.1 Fine Block 19.7 0.8 121 1.6 03 | 3 4 1.0 9.8 112 3
600 | 178 143 | 420 | 3| 096 | N| 95 5.7 03 |5 14.1 Fine Block 19.7 0.8 10.4 10.0 03 | 3 4 9.5 7.4 1.28 3
600 | 178 143 | 420 | 3] 096 | S| 95 14.5 11 |8 17.2 Fine Block 19.7 0.8 12.8 12.3 08 | 6 5 11.0 9.8 112 6
600 | 178 143 | 420 | 3] 096 | S| 95 14.5 1.1 8 25.0 Fine Block 19.7 0.8 13.4 12.9 09 |7 4 1.3 9.8 115 7
600 | 178 143 | 420 | 3] 096 | S| 95 14.5 1.1 8 14.1 Fine Block 19.7 0.8 121 1.6 03 | 3 4 1.0 9.8 112 3
600 | 178 143 | 420 | 3] 096 | S| 95 14.5 11 |8 37.9 Coarse | Block 19.7 0.8 15.2 14.6 10 |7 4 12.9 9.8 131 7
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 5.6 - 14.8 Fine Block 13.1 - 7.9 7.2 00 | O 1 7.2 5.4 1.32 o
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 5.6 - - 20.3 Fine Block 13.1 - 9.1 83 00 | O 1 83 5.4 1.52 o
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 8.4 - - 14.8 Fine Block 13.1 - 8.7 7.9 0.0 |0 1 7.9 5.4 1.45 o
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 8.4 - - 20.3 Fine Block 13.1 - 9.9 9.0 00 | O 1 9.0 5.4 1.65 o
590 | 390 | 190 | 3.11 3| 0.01 S | 10.0 12.4 - - 14.8 Fine Block 13.1 - 10.5 9.5 00 | O 1 9.5 6.6 1.45 o
590 | 390 | 190 | 3.11 3 | 0.01 S| 10.0 12.4 - - 20.3 Fine Block 13.1 - 1.2 10.2 00 |0 1 10.2 6.6 1.55 o
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 5.6 - - 14.8 Fine Block 16.7 - 83 7.5 00 | O 1 7.5 6.5 115 o
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 5.6 - - 20.3 Fine Block 16.7 - 9.5 8.6 00 | O 1 8.6 6.5 1.32 o
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 8.4 - - 14.8 Fine Block 16.7 - 9.2 83 00 |0 1 83 6.5 1.27 o
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 8.4 - - 20.3 Fine Block 16.7 - 10.3 9.3 00 | O 1 9.3 6.5 1.43 o
590 | 390 | 190 | 3.11 3| 0.01 S | 10.0 12.4 - - 14.8 Fine Block 16.7 - 1.2 10.2 00 | O 1 10.2 83 1.22 o
590 | 390 | 190 | 3.11 3 | 0.01 S| 10.0 12.4 - - 20.3 Fine Block 16.7 - 1.7 10.6 00 |0 1 10.6 83 1.27 o
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 5.6 - - 14.8 Fine Block 20.0 | - 8.5 7.7 00 | O 1 7.7 7.5 1.03 o
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 5.6 - - 20.3 Fine Block 20.0 | - 9.7 8.8 00 | O 1 8.8 7.5 117 o
590 | 390 | 190 | 3.11 3 | 0.01 N| 10.0 8.4 - - 14.8 Fine Block 20.0 | - 9.4 8.5 00 |0 1 85 7.5 113 o
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 8.4 - - 20.3 Fine Block 20.0 | - 10.5 9.5 00 | O 1 9.5 7.5 1.27 o
590 | 390 | 190 | 3.11 3| 0.01 S | 10.0 12.4 - - 14.8 Fine Block 20.0 | - 1.5 10.4 00 | O 1 10.4 10.0 1.04 o
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590 | 390 | 190 | 3.1 3| 0.01 S| 10.0 12.4 - - 203 | - Fine Block 200 | - 1.8 10.7 0.0 | O 1 10.7 10.0 1.07 o
397 | 194 | 194 | 205 | 2|08 |S]| - 22.0 | - - 15.9 - Fine Block 25.0 | - 18.5 149 |03 |2 5 14.4 1.8 122 2
600 | 400 | 200 | 3. 3| 090 | N| - - - - 34 - - Block 22.0 - 17.0 15.3 1.5 10 8 12.8 7.8 1.64 10
400 | 400 | 200 | 2. 2|08 | NJ| - - - - 34 - - Block 22.0 | - 22.0 | 17.6 1.8 | 10 8 14.7 7.8 1.89 10
400 | 400 | 200 | 2. 3|08 | N| - - - - 34 - - Block 22.0 | - 20.0 | 16.0 1.6 | 10 8 13.4 7.8 171 10
9 | 590 | 390 | 190 | 3.1 3| 0.01 - | 10.0 9.2 - - 19.4 - Coarse | Metal 243 | - 15.8 14.3 2 n 3 1.3 81 139 1
590 | 390 | 190 | 3.11 3| 001 - | 10.0 13.5 - - 32.0 - Coarse | Metal 24.3 - 17.9 16.2 1 3 15.3 1.5 133
590 | 390 | 190 | 3.11 3| 001 - | 10.0 15.4 - - 8.6 - Coarse | Metal 24.3 - 13.8 12.5 1 9 3 10.6 1.5 092 |9
590 | 390 | 190 | 3.1 3| 0.01 - | 10.0 15.4 - - 15.7 - Coarse | Metal 243 | - 1.4 10.3 o 3 10.0 1.5 087 | 2
590 | 390 | 190 | 3.11 3| 0.01 - | 10.0 202 | - - 23.5 - Coarse | Metal 243 | - 13.4 12.1 1 7 3 10.5 1.5 0.91 7
390 [ 390 | 190 | 2.05 | 2| 081 - | 10.0 21.2 - - 17.1 - Coarse | Metal 243 | - 16.8 | 13.5 1 5 2 12.2 1.5 1.06 5
580 | 390 | 190 | 3.05 [ 3| o090 |- |50 21.2 - - 16.5 - Coarse | Metal 243 | - 14.5 13.1 1 7 3 1.5 1.5 1.00 7
610 | 390 | 190 | 3.21 3| 001 - | 200 | 212 - - 17.1 - Coarse | Metal 24.3 - 12.8 1.7 1 8 3 10.0 1.5 087 |8
390 | 195 190 | 2.05 | 2| 081 - | 10.0 21.2 - - 17.1 - Coarse | Metal 243 | - 23.2 | 187 o 1 2 18.2 1.5 1.58 1
406 | 394 | 152 | 266 | 4| 087 | N| - 1.9 1.2 | 10 29.2 2.3 | Coarse | Block 24.7 - 28.2 24.4 | 2.4 | 10 5 20.4 8.2 2.49 | 10
406 | 394 | 102 | 4. 4| 095 | N| - 1.9 12 | 10 | 29.2 | 23 | Coarse | Block 26.9 | - 21.0 19.9 2.0 | 10 5 16.6 8.5 1.95 10
406 | 394 | 203 | 2. 4| 080 | N| - 1.9 12 |10 | 292 | 23 | Coarse | Block 21.6 - 27.9 | 223 | 22 | 10 5 18.6 7.7 2.41 10
2 406 | 394 | 152 | 266 | 4| 087 | N| - 1.9 1.2 | 10 29.2 2.3 | Coarse | Block 24.7 - 25.0 21.7 2.2 | 10 5 18.1 8.2 2.21 10
406 | 394 | 152 | 266 | 4| 087 | S| - 24.3 2.0 | 8 29.2 2.3 | Coarse | Block 24.7 - 288 | 24.9 | 25 | 10 5 20.9 | 1.7 1.79 10
406 | 394 | 152 | 2.66 | 4| 087 | N| - 1.9 1.2 | 10 30.6 5.5 | Coarse | Block 24.7 - 29.0 | 25.1 2.5 | 10 5 21.0 8.2 2.56 10
416 | 406 | 203 | 2.05 2| 080 | S| 100 1.2 - - 15.5 - Coarse | Metal 24.5 - 17.1 13.8 08 | 6 3 12.4 1.6 1.07 6
629 | 406 | 203 | 31 3| 090 | S| 100 1.2 - - 15.5 - Coarse | Metal 24.5 - 14.8 13.4 08 | 6 3 12.1 1.6 1.04 6
842 | 406 | 203 | 4.14 4| 096 | S| 100 1.2 - - 15.5 - Coarse | Metal 24.5 - 13.2 12.6 08 | 6 3 1.4 1.6 098 | 6
1055 | 406 | 203 | 5.19 5 | 100 S | 10.0 1.2 - - 15.5 - Coarse | Metal 24.5 - 12.6 12.6 08 | 6 3 1.4 1.6 098 | 6
. 416 | 406 | 203 | 2.05 2| 080 | S| 100 1.2 - - 15.5 - Coarse | Metal 21.0 - 16.2 13.0 08 | 6 3 1.8 10.4 114 6
629 | 406 | 203 | 31 3| 090 | S| 100 1.2 - - 15.5 - Coarse | Metal 21.0 - 15.0 13.6 08 | 6 3 12.2 10.4 118 6
842 | 406 | 203 | 414 4| 096 | S| 100 1.2 - - 15.5 - Coarse | Metal 21.0 - 14.6 14.0 08 | 6 3 12.6 10.4 1.22 6
1055 | 406 | 203 | 5.19 5 | 1.00 S| 10.0 1.2 - - 15.5 - Coarse | Metal 21.0 - 14.8 14.8 09 | 6 3 13.3 10.4 1.29 6
842 | 396 | 194 | 4.34 4 | 0.97 S | 10.0 19.5 1.2 | 6 17.0 2.0 | Fine Metal 33.8 1.3 12.8 12.4 06 | 4 5 1.4 14.8 0.77 4
842 | 396 | 194 | 434 | 4| 0.97 | S| 100 20.2 15 | 7 30.7 2.5 | Coarse | Metal 33.8 1.3 17.2 16.6 1.2 7 5 14.7 14.8 099 |7
= 842 | 396 | 194 | 434 | 4| 0.97 | S| 100 17.1 2.7 | 16 27.5 31 | Coarse | Metal 33.8 1.3 19.6 19.0 1.7 9 5 16.1 14.8 1.08 9
842 | 396 | 194 | 434 | 4| 0.97 | S| 100 19.9 04 | 2 21 3.0 | Fine Metal 33.8 1.3 13.0 12.6 10 |7 5 11.0 14.8 074 |7
~| 590 | 390 | 190 | 3.1 3| 0.01 S| 10.0 - - - 21.9 - Coarse | - 25.0 - 10.8 9.8 - - 1 9.8 1.8 083 | -
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590 | 390 | 190 | 3.1 3| 0.01 N| 10.0 - - - 34.0 | - Coarse | - 23.7 - 19.0 | 17.2 - - 1 17.2 81 2.14 -
<[ 590 | 390 | 190 | 3.1 3| 001 N| 10.0 6.0 1.6 | 27 | 25.5 33 | - - 19.6 41 17.6 15.9 1.6 | 10 18 | 133 7.4 1.80 10
- - - 4. 4| o095 | S| - 10.9 - - 10.2 - Fine Metal 250 | - 12.9 12.3 06 |5 5 1.2 1.8 095 |5
- - - 4. 4| o095 | S| - 10.9 - - 1.6 - Fine Metal 25.0 - 14.0 13.3 06 | 5 5 12.3 1.8 1.05 5
- - - 4. 4| o095 | S| - 1.3 - - 34.9 - Fine Metal 25.0 - 14.8 14.1 1.5 1 5 1.6 1.8 098 | 11
e - - 4. 41095 | S| - 1.3 - - 374 | - Fine Metal 25.0 | - 13.6 12.9 1o |8 5 1.2 1.8 0.96 | 8
- - - 4. 4| o095 | S| - 9.2 - - 48.9 | - Coarse | Metal 25.0 - 19.5 18.5 09 |5 5 17.1 1.8 1.45 5
- - - 4. 4| o095 | S| - 12.7 - - 53.8 - Coarse | Metal 25.0 - 17.4 16.5 1.2 7 5 14.6 1.8 1.24 7
590 | 390 | 140 | 4.21 3| 096 | N| 100 17.3 1.6 |9 15.3 1.4 | Fine Metal 23.2 2.7 10.9 10.4 13 12 3 8.4 8.0 1.05 12
= 990 | 390 | 140 | 7.07 5 | 100 N| 10.0 17.3 1.6 | 9 15.3 1.4 | Fine Metal 23.2 2.7 10.6 10.6 03 | 2 3 10.2 8.0 1.28 2
590 | 390 | 140 | 4.21 3| 0.96 | - | 100 4.4 03 |7 7.2 0.3 | Fine 14.4 - 6.1 5.8 0.6 | 10 3 4.9 5.8 084 | 10
590 | 390 | 140 | 4.21 3| 096 |- | 100 4.4 03 | 7 13.9 | 0.6 | Coarse 14.4 - 12.7 12.2 12 | 10 3 10.2 5.8 175 10
590 | 390 | 140 | 4.21 3| 096 |- | 100 4.4 03 | 7 26.2 | 1.3 | Coarse 14.4 - 15.0 14.4 | 14 | 10 3 12.0 5.8 2.07 | 10
590 | 390 | 140 | 4.21 3| 0.96 | - | 100 4.4 03 |7 35.9 1.6 | Coarse 14.4 - 15.8 15.2 1.5 10 3 12.7 5.8 2.18 10
590 | 390 | 140 | 4.21 3| 096 |- | 100 4.4 03 | 7 7.2 0.3 | Fine 20.7 | - 9.6 9.2 0.9 | 10 3 7.7 7.6 1.02 10
590 | 390 | 140 | 4.21 3| 096 |- | 100 4.4 03 | 7 13.9 | 0.6 | Coarse 20.7 | - 14.5 13.9 14 | 10 3 1.6 7.6 153 10
590 | 390 | 140 | 4.21 3| 096 | - | 100 4.4 03 |7 26.2 1.3 | Coarse 20.7 - 17.1 16.4 1.6 | 10 3 13.7 7.6 1.81 10
500 | 390 | 140 | 4.21 3| 096 | - | 100 4.4 03 |7 35.9 1.6 | Coarse 20.7 - 19.5 18.8 1.9 | 10 3 15.7 7.6 2.06 | 10
590 | 390 | 140 | 4.21 3| 096 | - | 100 4.4 03 |7 7.2 0.3 | Fine 35.5 - 13.0 12.5 1.3 10 3 10.5 9.8 1.07 10
590 | 390 | 140 | 4.21 3| 096 | - | 100 4.4 03 |7 13.9 0.6 | Coarse 35.5 - 17.1 16.4 1.6 | 10 3 13.7 9.8 1.40 10
500 | 390 | 140 | 4.21 3| 096 | - | 100 4.4 03 |7 26.2 1.3 | Coarse 35.5 - 20.1 19.3 1.9 | 10 3 16.2 9.8 1.65 10
| 590 | 390 | 140 | 4.21 3| 096 | - | 100 4.4 03 |7 35.9 1.6 | Coarse 35.5 - 20.4 | 19.6 2.0 | 10 3 16.4 9.8 1.67 10
590 | 390 | 140 | 4.21 3| 096 | - | 100 7.97 |04 |5 7.2 0.3 | Fine 14.4 - 8.2 7.8 0.8 | 10 3 6.6 7.2 0.91 10
590 | 390 | 140 | 4.21 3| 096 |- | 100 797 |04 | 5 13.9 | 0.6 | Coarse 14.4 - 13.1 12.6 13 | 10 3 10.5 7.2 1.46 10
590 | 390 | 140 | 4.21 3| 096 | - | 100 7.97 |04 |5 262 |13 Coarse 14.4 - 16.7 16.0 1.6 | 10 3 13.4 7.2 1.86 10
500 | 390 | 140 | 4.21 3| 096 | - | 100 7.97 |04 | 5 35.9 | 1.6 | Coarse 14.4 - 17.3 16.7 1.7 10 3 13.9 7.2 1.94 10
590 | 390 | 140 | 4.21 3| 096 |- | 100 797 |04 | 5 7.2 0.3 | Fine 20.7 | - 10.3 9.9 10 | 10 3 83 10.2 0.81 10
500 | 390 | 140 | 4.21 3| 096 |- | 100 7.97 |04 | 5 13.9 0.6 | Coarse 20.7 - 16.1 15.5 1.5 10 3 12.9 10.2 1.26 10
500 | 390 | 140 | 4.21 3| 096 |- | 100 7.97 |04 | 5 262 |13 Coarse 20.7 - 18.5 17.8 1.8 | 10 3 14.9 10.2 1.45 10
590 | 390 | 140 | 4.21 3| 096 |- | 100 797 |04 | 5 35.9 | 1.6 | Coarse 20.7 | - 205 | 19.7 2.0 | 10 3 16.5 10.2 1.61 10
590 | 390 | 140 | 4.21 3| 096 | - | 100 7.97 |04 |5 7.2 0.3 | Fine 35.5 - 13.5 13.0 1.3 10 3 10.9 15.4 0.71 10
500 | 390 | 140 | 4.21 3| 096 |- | 100 7.97 |04 | 5 13.9 0.6 | Coarse 35.5 - 18.2 17.5 1.7 10 3 14.6 15.4 0.95 | 10
590 | 390 | 140 | 4.21 3| 096 |- | 100 797 |04 | 5 26.2 | 1.3 | Coarse 35.5 - 20.1 19.3 1.9 | 10 3 16.2 15.4 1.05 10
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590 | 390 | 140 | 4.21 3| 096 |- | 100 797 |04 | 5 35.9 | 1.6 | Coarse 35.5 - 252 | 242 | 2.4 | 10 3 202 | 15.4 131 10
590 | 390 | 190 | 3.1 3| o0.01 S| 10.0 10.5 14 | 13 1.4 1.8 | Coarse | Metal 15.5 3.0 10.7 9.7 13 | 12 7.5 7.7 0.97 | 12
OS 590 | 590 | 190 | 3.11 3| 0.01 S | 10.0 10.5 1.4 | 13 1.4 1.8 | Coarse | Metal 15.5 3.0 8.4 7.6 o7 | 8 6.5 7.7 084 | 8
- - 250 211 | 4| 081 | S| 95 22.9 | 1.6 7 28.2 5 Coarse Block 25.5 3.9 16.9 13.7 - 4 5 13.7 1.9 115 4
Q1990 | 390 | 190 | 521 | 5| oo | S| 100 109 |05 ]| 5 29.4 | 1o | Coarse | Block 17.4 0.1 19.3 19.3 | o1 o 5 19.2 8.7 2.21 o
N | 590 | 390 | 190 31 | 3] o001 | S| 100 Coarse | Metal 10.8 9.8 13 14 8 7.6 N/A | N/A | 14
V1] 790 | 390 | 190 | 416 | 4| 0.96 | S| 10.0 9.8 2.6 | 26 | 303 - Coarse Block 203 0.8 1.1 10.7 03 2 3 10.2 10.1 1.01 2
590 | 390 | 190 31 | 3| oo91 | N| 100 108 | 10 9 421 | 21 | Coarse | Block 23.6 1.9 17.1 155 | 26 | 17 2 1.2 8.0 1.40 17
590 | 390 | 190 | 3.11 3| 0.01 S | 10.0 27.8 1.3 | 5 42.1 2.1 | Coarse | Block 23.6 1.9 17.8 16.1 1.3 8 3 14.0 1.3 1.24 8
590 | 390 | 190 | 3.11 3| 0.01 N| 200 | 10.8 10 | 9 42.1 21 | Coarse | Block 23.6 | 19 17.5 15.9 07 |5 3 14.7 8.0 1.83 5
™| 590 | 390 | 190 | 3.11 3| o0.01 N| 10.0 10.8 10 | 9 42.1 21 | Coarse | Block 23.6 | 19 15.0 13.6 04 |3 3 12.9 8.0 1.61
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 10.8 10 |9 38.5 | 6.0 | Coarse | Block 23.6 1.9 17.2 15.6 1.4 9 3 13.3 8.0 1.66 9
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 10.8 10 |9 421 21 | Coarse | Block 23.6 1.9 17.1 15.5 2.6 |17 2 1.2 8.0 1.40 17
590 | 390 | 190 | 3.11 3| 0.01 N| 10.0 10.8 10 |9 30.2 | 1.5 | Fine Block 23.6 1.9 15.7 14.3 11 8 3 12.5 8.0 1.55 8
390 | 390 | 190 | 2.05 2| 081 S| 100 18.8 27 |14 | 304 |- Fine Block 19.2 - 18.8 15.1 1.8 | 12 3 12.3 9.6 1.28 12
590 | 390 | 190 | 3.11 3| 0.01 S | 10.0 18.8 2.7 | 14 30.4 - Fine Block 19.2 - 14.9 13.5 1.3 10 3 1.4 9.6 119 10
N 790 | 390 | 190 | 4.16 4| 096 | S| 100 18.8 27 |14 | 304 |- Fine Block 19.2 - 14.5 13.9 01 |1 3 13.8 9.6 1.43 1
990 | 390 | 190 | 5.21 5 | 100 S | 10.0 18.8 2.7 | 14 30.4 - Fine Block 19.2 - 13.0 13.0 o5 | 4 3 12.3 9.6 1.28 4
790 | 390 | 190 | 4.16 4| 096 | S| 100 - - - 64.9 | - Fine Block 24.4 | 2.8 17.1 16.4 22 | 13 3 12.8 1.5 1.1 13
A 386 | 185 90 | 429 | 4| 096 | S| 100 - - - 67.1 - Fine Block 29.2 | 1.6 17.4 16.8 | 21 | 12 3 13.4 13.2 1.01 12
154 | 51 51 303 | 3| 090 |S]| 25 13.9 - - 228 | - Fine Block 23.7 | 1.4 17.7 15.9 21 | 12 5 12.4 1.3 110 12
154 | 51 51 3.03 3090 | S| 25 1.9 - - 22.8 - Fine Block 23.7 1.4 18.1 16.3 07 | 4 3 15.3 1.3 1.35
154 | 51 51 3.03 3| 090 | N| 25 7.7 - - 22.8 - Fine Block 23.7 1.4 17.9 16.2 07 | 4 3 15.0 8.1 1.86 4
154 | 51 51 303 | 3| 090 |S]| 25 13.9 - - 33.6 | - Fine Block 23.7 | 1.4 22.3 | 201 1.8 | 8 3 17.1 1.3 1.51 8
o 54 |5 51 303 | 3| 090 |S]| 25 13.9 - - 10.2 - Fine Block 23.7 | 1.4 13.1 1.8 2.0 |15 3 85 1.3 0.76 | 15
B 152 | 102 51 3. 3]|090 | S| 25 16.9 - - 23.3 - Fine Block 24.0 | 2.0 18.5 16.6 11 6 3 14.9 1.4 1.31 6
203 | 102 51 4. 4] 095 | S| 25 16.9 - - 23.3 - Fine Block 24.0 | 2.0 18.3 17.4 02 |1 3 17.0 1.4 1.49 1
254 | 102 51 5. 5 | 1.00 S| 25 16.9 - - 23.3 - Fine Block 24.0 | 2.0 17.3 17.3 1.6 |9 3 14.7 1.4 1.29 9
152 | 102 51 3. 3090 | S| 25 16.9 - - 23.3 - Fine Block 24.0 | 2.0 19.1 17.2 08 | 4 3 15.8 1.4 139 4
254 | 102 51 5. 5 | 1.00 S| 25 16.9 - - 23.3 - Fine Block 24.0 | 2.0 16.6 16.6 02 |1 3 16.2 1.4 1.42 1
390 | 390 | 190 | 2.05 2| 081 S| o5 21.5 - - 20.1 - Coarse | Block 21.6 - 21.6 17.4 - - 2 17.4 10.6 1.65 -
5] 590 | 390 | 190 | 3.1 3| 0.01 S| o5 21.5 - - 20.1 - Coarse | Block 21.6 - 19.2 17.3 - - 2 17.3 10.6 1.64 -
790 | 390 | 190 | 4.16 4| 096 | S| 95 21.5 - - 20.1 - Coarse | Block 21.6 - 19.7 18.8 - - 2 18.8 10.6 1.79 -
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990 | 390 | 190 | 5.21 5 | 1.00 S| o5 21.5 - - 20.1 - Coarse | Block 21.6 - 18.6 18.6 - - 1 18.6 10.6 177 -
300 | 390 [ 140 [ 279 | 4| 088 | S| 95 21.5 - - 20.1 - Coarse | Block 24.7 | - 39.9 | 351 - - 2 35.1 1.6 3.01 -
590 | 390 | 140 | 4.21 6| 096 | S| o5 21.5 - - 20.1 - Coarse | Block 24.7 | - 364 | 350 | - - 2 35.0 | 1.6 3.00 | -
790 | 390 | 140 | 5.64 | 8| 1.00 S| o5 21.5 - - 20.1 - Coarse | Block 24.7 | - 333 333 - - 1 333 1.6 2.86 | -
406 | 216 203 | 2. 2|08 |S| o5 14.0 03 | 2 243 |19 | Coarse | Block 14.1 0.9 15.3 12.2 03 | 2 3 1.7 7.1 1.66 2
406 | 216 203 | 2. 2|08 |S| o5 14.0 03 | 2 25.4 | 0.4 | Coarse | Block 23.3 11 17.7 14.1 07 | 4 3 13.0 1.2 116 4
406 | 216 203 | 2. 2|08 |S| o5 14.0 03 | 2 42.9 | 0.7 | Coarse | Block 38.0 | 0.8 26.5 | 212 11 4 3 19.5 16.3 1.20 4
R 406 | 216 203 | 2. 2| 080 | N|os 6.7 04 |5 243 |19 | Coarse | Block 14.1 0.9 14.0 1.2 06 |5 3 10.2 5.7 177 5
406 | 216 203 | 2. 2| 080 | N|ogs 6.7 04 |5 25.4 | 0.4 | Coarse | Block 23.3 11 16.4 13.1 06 | 3 3 12.2 8.0 1.52 3
406 | 216 203 | 2. 2| 080 | N|ogs 6.7 04 |5 42.9 | 0.7 | Coarse | Block 38.0 0.8 24.6 | 19.7 04 | 2 3 19.0 10.2 1.86 2
Rl 980 | 390 | 190 516 | 5| oo | S| 10.0 1.4 - 27.8 - Coarse - 27.8 - 267 | 26.7 | 0.6 2 3 25.7 12.7 2.02 2
390 | 390 | 190 | 2.05 2 | 0.81 S| 10.0 16.5 - - 15.4 - Coarse | - 10.5 - 6.8 5.5 - - 3 5.5 5.3 1.04
2| 590 | 390 | 190 | 3.11 3| 0.01 S| 10.0 16.5 - - 15.4 - Coarse | - 10.5 - 6.0 5.4 - - 3 5.4 5.3 1.03 -
790 | 390 | 190 | 4.16 4| 096 | S| 100 16.5 - - 15.4 - Coarse | - 10.5 - 5.9 5.7 - - 3 5.7 5.3 1.08 -
®| 590 | 390 | 190 | 31 |3 | o091 [ S| 100 319 - 35.1 - Coarse | Cubes 18.1 - 22.0 | 19.9 | 0.7 3 3 18.9 9.1 2.08 3
590 | 390 | 190 | 3.11 3| 0.01 S | 10.0 25.7 - - 24.5 - Coarse | Metal 17.6 - 18.4 16.7 - - 6 16.7 8.8 1.90 -
590 | 390 | 190 | 3.11 3| 0.01 S| 100 29.0 | - - 23.0 - Coarse | Metal 17.6 - 14.8 13.4 - - 6 13.4 8.8 1.52 -
500 | 390 | 190 | 3.11 3| 0.01 S| 10.0 39.4 - - 29.6 | - Coarse | Metal 17.6 - 14.9 13.5 - - 6 13.5 8.8 1.53 -
500 | 390 | 190 | 3.11 3| 0.01 S| 10.0 25.7 - - 24.5 - Coarse | Metal 22.9 - 20.8 | 18.8 - - 6 18.8 11.0 1.71 -
590 | 390 | 190 | 3.11 3| 0.01 S | 10.0 25.7 - - 23.0 - Coarse | Metal 22.9 - 22.9 | 20.7 | - - 6 20.7 1.0 1.88 -
| 590 | 390 | 190 | 3.1 3| 0.01 S | 10.0 29.0 | - - 23.0 - Coarse | Metal 22.9 - 20.7 | 18.7 - - 6 18.7 1.0 1.70 -
590 | 390 | 190 | 3.11 3| o.01 S| 10.0 29.0 | - - 20.6 | - Coarse | Metal 22.9 | - 21.4 19.4 | - - 6 19.4 1.0 1.76 -
590 | 390 | 190 | 3.11 3| 0.01 S| 10.0 394 | - - 20.6 | - Coarse | Metal 22.9 | - 217 19.7 - - 6 19.7 1.0 1.78 -
500 | 390 | 190 | 3.11 3| 0.01 S| 10.0 39.4 - - 23.0 - Coarse | Metal 22.9 - 20.0 | 181 - - 6 18.1 11.0 1.64 -
590 | 590 | 190 | 3.11 3| 0.01 S | 10.0 25.7 - - 24.5 - Coarse | Metal 19.0 - 16.2 14.7 - - 6 14.7 9.5 1.55 -
590 | 590 | 190 | 3.11 3| 0.01 S | 10.0 29.0 | - - 23.0 - Coarse | Metal 19.0 - 18.3 16.5 - - 6 16.5 9.5 1.74 -
590 | 390 | 190 | 3.11 3| o0.01 S| 100 - - - 29.2 | - Coarse | - 14.8 - 12.7 1.5 - - 1 1.5 7.4 156 -
500 | 390 | 190 | 3.11 3| 0.01 S| 10.0 - - - 308 | - Coarse | - 14.8 - 12.6 1.4 - - 1 1.4 7.4 1.54 -
500 | 390 | 190 | 3.11 3| 0.01 S| 10.0 - - - 29.2 - Coarse | - 41.6 - 25.3 22.9 | - - 1 22.9 17.0 1.35 -
A 590 | 390 | 190 | 3.11 3| 0.01 S| 100 - - - 39.8 | - Coarse | - 41.6 - 245 | 222 | - - 1 22.2 17.0 130 -
590 | 390 | 190 | 3.11 3| 0.01 S| 100 - - - 29.2 | - Coarse | - 31.4 - 272 | 246 | - - 1 24.6 | 14.0 1.76 -
590 | 390 | 190 | 3.11 3| 0.01 S| 100 - - - 39.8 | - Coarse | - 31.4 - 307 | 278 | - - 1 27.8 | 14.0 1.99 -
390 | 390 | 190 | 2.05 2| 081 S| 10.0 - - - 28 - Coarse | - 16.5 - 18.5 14.9 - - 4 14.9 83 1.81 -
» 390 | 390 | 190 | 2.05 2| 081 S| 10.0 - - - 28 - Coarse | - 16.5 - 23.8 | 19.2 - - 17 19.2 83 2.32 -
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