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Section para. perp. para. perp. para. perp.

582B 44-1 1.68 1.95 43.2

44-2 1.770 25.31 43.7 B 2.77 E 462.24

44-CC 2.024 21.42 42.3 B 2.77 E 462.85 1.827 50.7 462.85

47-1 1.58 1.90 46.3

47-CC 1.997 22.43 43.7 B 2.77 E 489.97 1.960 42.5 489.97

47-CC 1.968 23.86 45.8 B 2.77 E 489.99 1.881 47.4 489.99

48-1 1.83 2.05 37.0

48-CC 1.986 23.07 44.7 B 2.77 E 499.76

50-1 1.972 23.44 45.1 B 2.76 E 518.17 1.873 48.0 518.17 1.80 1.98 41.3

50-2 1.90 2.05 37.0

50-3 1.88 2.00 40.2

50-4 1.85 2.00 40.2 >216.4 523.65

50-5 1.89 2.02 38.8

50-6 2.019 21.53 42.4 C 2.76 E 525.96 1.90 2.02 38.8

50-CC 2.029 20.91 41.4 B 2.76 E 527.29

51-1 1.80 2.00 40.2

51-2 2.030 21.06 41.7 C 2.76 E 528.94 1.951 43.1 528.94

51-2 1.995 40.4 528.94

51-CC 2.068 19.58 39.5 B 2.76 E 529.49 1.804 52.1 529.49

52-1 1.74 1.96 42.6

52-2 1.987 22.70 44.0 C 2.76 E 539.26 1.924 44.6 539.26 1.86 2.00 40.2 1.94 0.44 539.3
52-2 1.954 43.7 539.26
52-3 1.995 22.35 43.5 C 2.76 E 541.10 1.915 45.4 541.10 1.89 2.00 40.2
52-3 2.003 39.8 541.10 >216.4 541.40
52-4 1.86 2.00 40.2
52-CC 1.922 25.55 47.9 B 2.76 E 542.35 1.968 42.0 542.35
53-CC 1.866 23.57 42.9 C 2.76 M 546.70 1.931 44.3 546.70 1.72 0.35 546.7
53-CC 1.984 44.0 546.70
54-1 1.75 2.00 40.2
54-CC 1.83 0.55 558.6
54-CC 1.983 22.90 44.3 C 2.76 E 558.55 1.935 44.0 558.55
54-CC 1.929 44.5 558.55
55-1 1.987 22.75 44.1 C 2.76 E 567.15 1.901 46.2 567.15 1.79 1.99 41.3
55-1 1.919 45.1 567.15
55-2 1.84 2.02 38.8
55-3 1.906 25.71 47.8 C 2.76 E 569.53 1.802 52.1 569.53 1.84 2.00 40.2 1.87 0.47 569.5
55-3 1.851 47.7 569.53
55-3 1.986 22.97 44.5 C 2.76 E 570.14 1.914 45.3 570.14 1.81 0.45 570.1
55-4 1.88 2.00 40.2
55-CC 1.969 23.43 45.0 C 2.76 M 571.98
56-1 1.64 1.80 52.5
56-CC 1.948 24.36 46.3 C 2.74 M 577.30 2.178 29.1 577.30
56-CC 1.63 0.15 577.3
57-1 1.927 25.26 47.5 M 2.75 E 585.77 1.925 44.7 585.77 1.66 1.95 43.2 1.88 1.84 0.60 0.55 585.8
57-2 1.83 1.99 40.8
57-3 1.977 23.23 44.8 M 2.75 E 588.53 1.79 1.94 43.8 1.80 0.50 588.5
57-3 1.965 23.73 45.5 M 2.75 E 589.21 1.922 44.9 589.21 1.87 0.43 589.2
57-4 1.86 1.99 40.8
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Section para. perp. para. perp. para. perp.

582B 57-5 1.86 1.99 40.8

57-CC 1.903 26.13 48.5 M 2.75 E 592.16

58-1 1.941 24.77 46.9 M 2.76 E 595.44 1.914 45.4 595.44 1.77 1.97 42.0 1.89 0.60 595.4

58-2 1.79 1.97 42.0

58-3 1.77 1.97 42.0

58-4 1.908 26.16 48.7 M 2.76 E 599.89 1.875 47.7 599.89 1.80 1.95 43.2 1.88 0.60 599.9

58-5 1.82 2.00 40.2

58-6 1.88 2.03 38.3

59-1 1.978 23.21 44.8 M 2.76 E '05.46 1.955 42.8 605.46 1.64 1.91 45.6 1.87 0.56 605.5

59-2 1.946 24.49 46.5 M 2.76 E 606.51 1.883 47.3 606.51 1.82 1.98 41.3 1.82 0.49 606.5

59-3 1.887 47.0 607.73 1.75 1.93 44.4

60-1 1.69 1.92 45.0

60-2 2.048 21.27 42.5 M 2.82 E 615.83 1.861 48.6 615.83 1.78 1.95 43.2 1.86 0.56 615.8

60-2 1.957 24.98 47.7 M 2.82 E 615.87 1.88 0.69 615.9

60-CC 1.896 27.63 51.1 C 2.82 E 617.33 1.845 49.7 617.33 1.81 1.82 0.59 0.54 617.3

61-1 1.68 1.90 46.3

61-2 1.925 26.36 49.5 M 2.82 E 625.51 1.820 51.2 625.51 1.77 1.93 44.4 1.84 0.55 625.7

61-3 1.78 1.93 44.4

61-4 1.888 28.07 51.7 M 2.82 E 628.47 1.826 50.8 628.47 1.54 1.90 46.3 1.81 0.55 628.5

61-CC 1.887 27.98 51.5 M 2.82 M 629.22 1.86 0.58 629.2

62-1 1.72 1.90 46.3

62-2 1.851 49.3 635.38 1.70 1.80 52.5

62-2 1.901 27.39 50.8 M 2.82 M 635.50 1.824 50.9 635.50 1.87 0.59 635.5

62-3 1.78 1.90 46.3

62-4 1.894 27.66 51.1 M 2.82 E 638.42 1.809 51.8 638.42 1.78 1.96 43.0 1.90 0.59 637.8

63-1 1.68 1.90 46.3

63-2 1.949 25.31 48.1 M 2.82 E 644.42 1.914 45.3 644.42 1.70 1.83 50.6 1.88 1.82 0.53 0.52 644.5

63-2 1.939 25.69 48.6 M 2.82 E 644.48 1.859 48.7 644.48

63-3 1.75 1.96 42.6

64-1 1.69 1.90 46.3

64-2 1.913 26.90 50.2 M 2.82 E 654.79 1.845 49.6 654.79 1.74 1.92 45.0

64-2 1.903 27.36 50.8 M 2.82 E 654.83 1.834 50.3 654.83 1.88 1.85 0.57 0.56 654.8

64-3 1.74 1.90 46.3

64-4 1.67 1.88 47.0

64-5 1.75 1.92 45.0

64-6 2.014 26.10 51.1 M 2.82 E 661.29 1.907 45.8 661.29 1.80 2.00 40.2 1.85 1.78 0.52 0.53 661.3

64-6 1.991 25.28 49.1 M 2.82 E 661.32 1.864 48.4 661.32

66-2 1.75 1.97 42.0

66-3 1.921 26.57 49.8 M 2.82 E 674.87 1.906 45.8 674.87 1.77 1.88 47.4 1.90 0.59 674.9
66-3 1.895 27.70 51.2 M 2.82 E 675.56 1.814 51.6 675.56 1.90 0.58 675.5
67-CC 1.926 27.04 50.8 M 2.82 E 687.50 1.858 48.8 687.50
67-CC 1.913 27.38 51.1 M 2.82 E 687.60 1.821 51.1 687.60 1.93 1.89 0.59 0.64 687.5
68-1 1.70 2.01 39.4
68-2 1.913 26.90 50.2 M 2.82 E 693.28 1.859 49.2 693.28 1.89 1.89 0.48 0.52 693.3
68-2 1.939 25.74 48.7 M 2.82 E 693.34 1.919 45.0 693.34 >
68-CC 1.914 26.89 50.2 M 2.82 E 693.45 ^
70-1 1.71 1.92 45.0 3
70-2 1.77 1.95 43.2 Z
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0.34
0.64
1.05
5.57
5.60
6.36
7.30
8.02
8.13
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10.39
11.14
11.80
12.71
13.27
14.31
14.41
14.64
15.45
15.63
16.31
16.35
16.85
16.89
17.62
18.97
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19.59

23.26
23.31
24.02

24.60
25.58
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27.02
27.05
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1.86
1.87
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0.60

0.61
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0.46
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sz
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720.5
721.3

730.2
740.3
740.6

0.5

7.6

12.2

16.2

19.7
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Section

583 4-4
4-5
4-6
4-6
4-6
5-1
5-2
5-2
5-3
5-3
5-3
5-3
5-4
5-5
5-5
5-6
5-7
5-7
7-1
7-1
7-2
7-2
7-3
7-3
7-4
7-4
7-4
7-5
7-6
7-6
7-6
8-1
8-2
8-3
8-4
8-5
9-1

11-1
11-1
11-1
11-1
11-2
13-1
14-1
14-CC
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17-0
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CD CO
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-* en
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Φ •r-

3 (/>

1.717

1.729
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1.821
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Φ
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o
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29.24

* * c
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O- CO
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57.7
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Φ
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O

u
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E

B

B

B

B

B

B

B

B

Methods
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Φ
Q -—•

C O
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ES
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2.78
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2.75

2.75

2.75
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i n
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o
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E

E

E

E

M

E

E

E

28.27

31.47

40.17

47.36

50.46

62.30

74.32

93.53

(

c

Two-Minute GRAPE

tuco »«
Q

,—

CO

O)
3

para.

1.653

1.702

1.696

1.728

1.673

1.679

1.759

1.778
1.719

E •~'
en >,Σ -M

t/i

>, o
•i- o
CO Q_

perp.

61.4

59.7

58.7

56.8

60.2

59.8

54.9

53.7
57.3

E

- C

+->

Φ
O

28.27

31.47

40.17

47.36

50.46

62.30

74.32
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> O E

< - ^
^ en

c i— •Σ.
O 3 -—

•>- CO
+J >>

HI HJ•r-

1.65
1.56
1.61

1.45
1.54

1.59

1.59
1.53

1.55

1.51
1.58

1.66

1.64

1.66
1.57

1.51
1.63
1.59
1.49
1.47
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1.64
1.43
1.42

Continuous
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•r- Q E
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1.87
1.72
1.71

1.61
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1.63
1.73

1.75

1.77

1.80
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1.73
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1.71

1.70
1.73
1.68
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•
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52.0
57.6
58.0

64.2
61.0

58.6

58.6
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61.8
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55.6
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31.48
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31.57
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36.50
36.52
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36.55

37.35
37.37

49.63
49.57
46.03
46.89
47.50
47.71
49.19
49.23
50.55
50.72
50.77

53.44
53.48
53.72

74.00
74.26
74.28
74.36
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Section para. perp. para. perp. para. perp.

583 17-1 81.7 107.54

17-1 53.9 107.56 1.86 0.32 107.6

17-1 1.876 27.54 50.4 B 2.75 E 107.72 1.759 54.9 107.72 1.59 1.83 50.6 51.0 107.72

17-2 1.46 1.67 60.6

17-3 1.45 1.71 58.0

19-1 36.5 117.19

19-1 62.5 117.21

19-1 68.2 117.68

19-1 49.1 117.72

19-1 40.4 117.83

19-1 1.929 25.14 47.3 B 2.75 E 118.04 1.74 1.86 48.8 86.5 117.85 1.92 0.37 118.0

19-1 1.841 29.17 52.4 B 2.75 E 118.39 1.819 52.6 118.39 31.7 118.43

19-1 72.1 118.45

19-2 1.67 1.83 50.6

20-1 33.7 122.51

20-1 81.7 122.54

20-1 67.5 122.58 1.61 0.29 122.7

20-1 75.5 122.87

20-1 1.903 26.28 48.8 B 2.75 E 122.92 1.799 52.3 122.92 1.66 1.84 50.0 105.8 122.92

20-1 38.5 122.99

20-2 1.53 1.64 62.6

20-CC 2.002 22.01 43.0 B 2.75 E 124.95 1.822 51.0 124.95

21-1 1.58 1.70 58.6 57.7 126.60

21-CC 2.004 21.89 42.8 B 2.75 E 126.80 1.904 46.0 126.80 72.1 129.90
23-2 1.789 31.68 55.3 B 2.75 E 137.92 1.737 56.2 137.92
23-3 1.37 1.65 61.8

583A 1-1 14.4 0.34 1.83 0.49 0.3
1-1 8.4 1.22
1-1 1.566 45.43 69.4 B 2.81 E 1.34 1.521 69.5 1.34 1.65 1.78 53.7 2.9 1.30
1-2 6.7 1.71
1-2 0.0 2.90
1-2 1.652 40.07 64.6 B 2.81 E 2.97 1.628 62.9 2.97 1.67 1.82 51.2
2-1 1.65 1.72 57.6 9.6 4.18 1.82 0.52 4.2
2-1 9.6 5.28
2-2 11.9 5.70
2-2 1.685 38.15 62.7 B 2.81 E 5.65 1.627 63.0 5.65 1.61 1.70 58.6 9.8 5.76
2-2 0.0 5.82
2-3 0.0 7.06
2-3 1.62 1.72 57.6 15.7 7.89
2-4 1.664 39.35 63.9 B 2.81 M 8.60 1.604 64.4 8.60
3-1 4.8 9.75
3-1 1.646 40.42 64.9 B 2.81 M 9.86 1.461 73.2 9.86 1.53 1.71 58.0 13.9 9.85
3-1 23.1 10.15 1.81 0.45 10.1
3-1 20.2 10.17
3-2 14.4 11.74
3-2 1.718 36.34 60.9 B 2.81 E 11.80 1.667 60.5 11.80 1.57 1.66 61.0 13.5 11.80
3-3 18.3 12.04
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Section para. perp. para. perp. para. perp.

583A 3-3 1.766 33.73 58.1 B 2.81 E 12.72 1.715 57.6 12.72 1.58 1.68 59.8 19.2 12.45
3-3 9.6 13.45
4-1 1.44 1.60 64.8 9.8 14.76
4-1 9.6 14.80
4-1 12.5 14.84
4-1 8.7 15.17
4-2 16.4 16.18
4-2 9.6 16.22
4-2 1.739 35.25 59.8 B 2.81 E - 16.29 1.630 62.8 16.29 1.55 1.68 59.8 12.3 16.29
4-3 1.62 0.53 17.1
4-3 13.3 12.0 17.54
4-3 9.6 17.93
4-3 17.3 17.95
4-3 1.735 35.45 60.0 B 2.81 E 18.03 1.659 60.6 18.03 1.57 1.73 56.8
5-1 1.55 1.70 58.6 19.2 19.21 1.86 0.46 17.1
5-1 28.9 20.30
5-2 1.706 36.96 61.5 B 2.81 E 21.30 1.650 61.5 21.30 1.52 1.63 63.6 15.5 21.30
5-2 24.0 21.91
5-3 9.6 22.13
5-3 1.57 1.67 60.6 24.0 23.03
5-3 19.2 23.04
5-3 21.2 23.45
5-4 1.52 1.67 60.6 19.2 23.78
5-CC 1.768 33.91 58.5 B 2.81 E 24.10 1.724 57.0 24.10
6-1 14.4 24.70
6-1 1.55 1.71 58.0 18.3 25.05
6-2 1.743 34.94 59.4 B 2.81 E 25.81 1.663 60.8 25.81 1.52 1.62 63.6 9.6 25.81
6-3 1.57 0.41 27.1
6-3 21.2 27.35
6-3 14.4 28.30
6-3 1.691 37.77 62.3 B 2.81 E 28.45 1.653 61.4 28.45 1.43 1.62 63.6 16.8 28.40
6-4 19.2 28.74
7-1 1.28 1.48 72.6
7-2 21.2 30.73 1.91 0.45 30.5
7-2 22.2 31.00
7-2 1.697 33.35 55.2 B 2.81 E 31.10 1.687 59.3 31.10 1.58 1.70 58.6 28.9 31.04
8-1 25.8 34.02
8-1 12.5 34.20
8-1 19.2 34.51
8-1 1.752 34.58 59.1 B 2.81 E 34.69 1.641 62.1 34.69 1.52 1.63 63.0 17.3 34.73
8-1 18.1 34.80
8-1 14.4 35.00
8-1 19.3 35.27
8-2 24.0 35.65
8-2 24.0 36.16 >
8-2 1.53 1.66 61.0 26.9 36.26 2
8-2 19.2 36.70 &

^ 8-3 24.0 37.34 Z
O J 1 ' 1 ' 2
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Section

583B 2-1
2-2
2-2
2-2
2-3
2-3
2-4
2-4
3-1
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3-1
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192.3
192.3
192.3

.—«
ε

JZ
+-"

<u

184.01

186.2

192.01
193.74
194.32
194.63

201.50
201.70
201.73

202.64
203.02
203.17

220.60
221.01

222.02

252.57
253 50
254.10

259.50
259.94
259.96
260.47
261.00
261.22
268.90
271.16

273.66

278.04
278.18
278.28

Velocity

o• r —

</>

<Λ

<U — -
i - <Λ t -

o -* sz
o *—- oo *

para. perp. para.

1.80

1.81

1.80

1.70

1.87

1.63

in

—

perp.

0.50

0.49

0.49

0.54

0.54

0.28

,—.E

si
*z\
<u

Q

192.5

202.3

221.5

250.6

260.3

268.8



Gravimetric Methods Two-Minute GRAPE Continuous
GRAPE

Shear Strength Velocity

Section

CO CO
>>

para. perp. para. perp. para. perp.

583D 25-1
25-2
25-2
25-2
25-CC
29-1
29-2
29-3
29-3
29-CC
29-CC
29-CC
29-CC

583E 1-CC

583F Hl-CC
6-1
6-2
6-2
6-3
7-CC
8-CC

12-1
12-1
12-2
12-3
13-CC
14-1
14-2
14-CC
15-1
15-CC
16-1
16-1
16-1
16-CC
17-1
17-2
17-2
17-CC
18-1
18-1
18-2
18-3
18-CC
19-1
19-1

1.983 22.80 44.1 C 2.75 E 280.64

1.940 24.67 46.7 C 2.75 E 280.99

1.966 23.57 45.2 C 2.75 E 320.00

2.023 20.93 41.3 C 2.74 M 321.57

2.032 20.73 41.1 C 2.74 E 321.62

1.993 22.53 43.8 C 2.76 E 150.80

1.883 27.27 50.1 C 2.76 E 201.49
1.886 27.18 50.0 C 2.76 M 201.90
1.930 25.23 47.5 M 2.76 E 208.30
1.964 23.75 45.5 C 2.76 E 218.19
1.936 24.94 47.1 C 2.76 E 257.27

1.950 24.23 46.1 B 2.76 E 266.67

2.017 20.89 41.4 B 2.76 M 278.69

2.014 21.73 42.7 B 2.76 E 286.39

1.907 26.23 48.8 B 2.76 E 295.67

2.023 21.38 42.2 B 2.76 E 297.09

2.028 21.08 41.7 C 2.76 E 306.89

2.022 21.39 42.2 B 2.76 E 314.00
2.052 20.28 40.6 C 2.76 E 314.92

2.066 19.70 39.7 C 2.76 E 318.09
2.081 19.16 38.9 B 2.76 M 318.90
2.037 20.58 40.9 C 2.75 E 324.68

1.853

1.821

1.926

1.953

1.929

1.919

1.873
1.932
1.974
1.856

1.886

1.938

1.858

1.814

1.955

1.959
1.943

2.021

2.020

49.2 280.64

51.1 280.99

1.69
1.74

1.913

1.922

2.036

44.5
45.4
42.8
44.8
44.4
37.8

320.00
320.00
321.57
321.57
321.62
321.62

45.1 150.8

1.863

43.8 278.69

1.893

2.031

2.018

1.967

48.7
46.6
51.6

42.7
38.2
42.6
42.2
38.8

295.67
295.67
297.09

306.89
306.89
314.00
314.92
314.92

38.7 318.09

38.8
42.2

324.68
324.68

1.65

1.71

1.79
1.70

1.80

1.83
1.88

1.77

1.88
1.87

1.92

1.91

1.95
1.92

1.99
1.99

47.4
48.0

1.74 1.89 47.0
1.79 1.90 46.3
1.68 1.92 45.0

47.8
44.2
41.4
48.8
48.5

47.1

201.90
208.30
218.19
257.27
257.27

266.67

1.48

1.71

1.69

1.77
1.79

1.71
1.76

1.80

1.86

1.89

1.92
1.91

1.83
1.94

52.5

48.8

47.0

45.0
45.6

50.6
43.8

45.0

45.6

43.2
45.0

1.96 42.6

40.0
40.8

1.91 45.6

168.3 279.35
76.9 280.31
48.1 281.24
100.9 281.55

153.8 150.00

201.9 201.52

158.7 278.45

201.9 286.16

>201.9 295.05

158.7 295.76

>216.3 316.26

1.64

1.85

0.36 278.5

0.28 318.6

1.78

1.86

0.53

0.47

200.5

257.9

1.83

1.82

1

1

.64

.75

0

0

.31

.42

0

0

.35

.37

314

315

324

.6

.7

.4

>
'~O
*0

m
z
ö×



Section

583F 19-CC
20-1
20-1
20-2
20-CC
21-CC
22-1
22-1
22-2
22-CC
22-CC
24-1
24-2
24-3
24-4
24-5
25-1
25-2
25-CC
25-CC
26-1
26-2
26-2
26-3
26-4
26-CC
27-1
27-2
27-CC
28-1
28-1
28-CC
29-1
29-1
29-1
29-2
29-CC

583G H3-1
H3-2
H3-3
H3-3
H3-4
H3-5
H3-CC
H4-1
H4-2
H4-3

è-~
α i c ^
Q £

.si σ>
i— 21

ca
>>

α> •i-

3 I/I

2.018

2.010
1.987
2.031

2.118
1.952

1.948

2.015
2.058

2.042

2.028

1.997
2.032

1.983
1.963

2.050

2.059

2.040

1.990

Gravimetric Methods

c
α>

o
O

L.
αi

rö *£
3 —

21.28

21.47
22.80
20.99

18.15
24.73

25.00

22.08
20.47

21.03

21.63

22.79
21.49

23.36
22.21

20.80

20.36

20.70

22.77

V

CΛ

O

o

41.9

42.1
44.2
41.6

37.5
47.1

47.5

43.4
41.1

41.9

42.8

44.4
42.6

45.2
43.6

41.6

40.9

41.2

44.2

-

j = α>
o t_o
• αα>

O l-
O i-
00 E

C

c
c
c

c
c

c

B
B

C

B

C
C

C
C

C

C

B

C

>>

.,_co
d

α>
o -—•

c E

t. Σ

2.75

2.74
2.76
2.77

2.79
2.79

2.79

2.79
2.79

2.79

2.79

2.79
2.79

2.79
2.79

2.79

2.79

2.77

2.77

CO

LU

£_
O

«
CO

α>
Σ

E

M
M
E

E
E

E

E
M

E

E

E
E

E
M

E

M

E

E

.c
+ J

α> E
£ 2 ~-Z•

334.79

336.35
343.40
353.29

355.10
373.31

375.59

383.43
383.73

394.17

396.39

403.39
403.95

411.47
411.67

421.05

422.69

237.52

259.67

•fwo-Minute GRAPE

α>f•>

o
\s

1—

3
CO

α>
3

para.

1.918
1.986

1.942

2.058

1.941
1.464

1.945

1.774

1.901
1.992

2.005

1.958

1.936

E

cv>
•Σ.

> >

CO

perp.

1.963

1.912

2.035
1.821

1.893

1.986

—
>>

o
o

45.2
41.0
42.4

43.6
45.4

36.4
38.1
51.2

46.6

44.6
43.8

43.4

54.0

46.2
40.5

39.8
40.4

42.6

44.0

^—v
E

. c
-i->

α>
o

325.02
334.79
334.79

353.29
353.29

355.10
355.10
373.31

375.59

383.43
383.73

394.17

396.39

411.47
411.67

421.05
421.05

237.52

259.67

. i~
CT> O>CO
> O E

* t >"-̂

c r— Σ
O 3

•r- CO
•t-> >>

α> a) i-
oo 3 co

1.73

1.77

1.71

1.81

1.66
1.70
1.69
1.66
1.79
1.70
1.72

1.66

1.75
1.62
1.65

1.62
1.84

1.54

1.67

1.73

1.70
1.67
1.84

1.80
1.80

1.71
1.80
1.77

Continuous
GRAPE

α> c . — .
c α>ci

•i— Q E
10 --^
+-> - ^ CD
CO r— 2 1

OO CO
>>

ro α> •>-

Σ 3 co

1.95

1.94

1.90

1.96

1.82
1.86
1.85
1.92
1.93
1.90
1.86

2.00

1.87
1.87*
1.88

1.87
2.00

1.92

1.93

1.91

1.83
1.93
1.98

2.02
1.95

1.91
1.91
1.96

>>

CO

O

o
o.

*
•r- 5 T
Σ —

43.2

43.8

42.6

42.6

51.2
49.8
49.2
45.0
49.4
46.3
49.8

40.2

48.0
48.2
47.4

48.2
40.2

45.0

44.4

45.6

50.6
44.4
41.3

38.8
43.2

45.6
46.6
42.6

Shear Strength

O_ ro 1 O_
•v- r\ Qj j ^

-^ d '—
— α>

α> a. t-
i u α> α>

E C c: +J +->ro ro ro α> α

.c t- > ^ ε
>> ro O O t_

3 u_ 1— CL. +J

>216

105

108
158
158
201

158
158
168

3

8

2
7
7
9

7
7
3

,—E

f-

+->

α>
o

391.

230.

232.
233.
234.
235.

258.
259.
262.

20

08

26
45
08
84

81
81
02

rα
c
o

LΛ
LO

t_
O-
εo

para.

1

1

1

1

1

1

.87

.47

.81

.25

.32

.23

Velocity

en

—.
E

"—'

perp.

1.72

1.52

1.66

1.66

1.71

1.56

1.60

t_
ro

x:

para.

0.43

0.39

0.34

0.35

0.35

0.40

Ul

• ^ .

EE

perp .

0.

0.

0.

0.

0.

0.

0.

30

35

34

31

30

26

35

E

x:

a>
o

335

354

374

382

393

411

421

.5

.1

.8

.6

.8

.4

.0

α
m
Z
ö



Section

583G H4-3
H4-CC
H5-1
H5-2
H5-3
H5-4
H5-CC

1-1
1-2
1-3
1-3
2-1
2-2
2-3
2-4
3-1
3-2
3-3
3-4
4-1
4-2
4-3
4-4
5-1
5-2
5-3
6-1
6-2
6-3
6-4
6-CC
7-1
7-2
7-3
7-4
7-5
8-1
8-2
8-3
8-3
8-CC
9-1

10-1
10-2
10-3
10-4
10-5
11-2

α>n
o ε—,
,— Σ :
0 2

>>

α> •r-
3 i/>

2.055

1.967

1.999

1.991
1.958

2.001

2.032

1.966
2.045

2.253

1.941
1.996
2.064
1.980

2.018

1.994

2.026

Gravimetric Methods

α>
j - >

c:
oCJ

t_

α>
<O >j£

3 ~—

20.30

23.71

22.25

22.65
23.82

22.23

21.14

24.03
21.00

13.65

25.14
23.01
20.16
23.50

22.04

22.98

21.75

ae

>,
-i->

i/i

o
o

40.7

45.5

43.4

44.0
45.5

43.4

41.9

46.1
41.9

30.0

47.6
44.8
40.6
45.4

43.4

44.7

43.0

c

-c α>
O <~

o
α>U i-
O i-

B

C

C

M
M

C

c

M
C

C

M
M
M
C

M

C

M

>>
• r—

(/I

c
α>

Q -—•
CO

c: B
•r-

jo σ>

2.77

2.77

2.76

2.76
2.76

2.77

2.77

2.79
2.79

2.79

2.79
2.79
2.79
2.79

2.79

2.79

2.79

LU

L.
O

•

α>
•Σ.

M

E -

E

E
M

E

E

E
M

E

E
E
E
E

E

E

E

t ~

4->

Q ^

262.78

293.62

317.01

320.19
320.77

340.34

348.26

360.96
361.25

367.69

377.32
377.42
378.09
379.50

395.75

399.62

405.77

c

Two-Minute GRAPE

α>co

_^
r—

CO

α>
3

para.

1.981

1.923

1.910

2.000

1.987

1.955

2.149

1.983
1.883

1.965

E

cn
Σ

>,

i n

perp.

1.938

1.857

1.768

1.928

1.878
1.850

1.923

1.870

-—-
>>

</>O

o

°-

41.2

44.8

43.8

45.5
42.3

40.1

40.8

44.1

44.4
42.8

29.8

47.6
49.2
41.4
47.2

44.8

42.2

48.0

ε

.c

α>
o

262.78

308.90

317.01

320.19
320.77

328.73

336.15

340.34

360.96
361.25

367.69

377.32
377.42
378.09
379.50

395.75

399.62

405.77

t

• c .

> Q ε
< --.

\s σ>
d r— Σ
O 3 —-

•i- 0 2
•t-> >>

α> α> r -

1.71
1.80
1.73
1.79

1.75
1.71
1.78

1.65
1.78
1.83
1.82
1.58
1.78
1.78
1.77
1.73
1.81
1.73
1.86
1.65
1.80
1.80
1.49
1.73
1.72
1.76

1.57
1.83
1.72
1.68
1.67
1.53
1.67
1.73

1.58
1.58
1.75
1.78
1.76
1.88
1.75

Continuous
GRAPE

T3 1
α> c - —
c α>n
•r- o ε
+-> -ü σ>
(/I r— 21

c/} co
• >>

<o a> i-
Σ 3 in

1.91
1.93
2.02
1.96

1.99
1.98
2.00

1.94
1.94
2.01
1.96
1.88
2.00
1.95
1.88
1.88
1.93
1.93
2.00
1.87
1.98
1.96
1.81
1.86
1.90
1.92

1.88
1.99
1.85
1.93
1.90
1.73
1.86
1.87

1.73
1.90
1.93
1.99
2.04
2.07
2.04

>,
•f—

i n
O
i_

oO-

•

1- »?

45.6
44.4
38.8
42.6

40.5
41.3
40.2

43.8
43.8
39.4
43.0
47.4
40.2
43.2
47.4
47.4
44.4
44.4
40.2
48.0
41.3
42.6
52.5
48.8
46.3
45.0

47.4
40.8
49.2
44.4
46.3
56.8
49.8
48.0

56.8
46.3
44.5
40.8
37.6
35.8
37.6

α.
—
α>1 O

ε cfθ <O
_c <-
>> <o

3 LL.

Shear Strength

-—- <o
<O 1 O_
o- α> ^
*s c •* '

- ^ α>
Q- l_

α> Φ

<o OJ Φ

> -Ü ε
O O !_

t— a . •t->

168.3

163.5
168.3

216.3

153.8
153.8

168.3

177.9

173.1

>216.3

>216.3
>216.3

>216.3

ε

.c
4->

Φ
D

262.20

288.60
289.60

292.50

309.70
310.50

317.76

328.50

330.46

338.21

340.42
346.54

359.80

Velocity

<o
c
o•(—i n
i/>

Φ *—- ~̂̂
i_ (/i (~ in
o . - ^ <σ •~~.

ε ε Φ εc_> -— in —

para. perp. para. perp.

1.61 0.42

1.65 0.32
1.69
1.76 0.34

>—-

-—-
sz
+-1

α>
o

359.5

375.9
377.4
378.1



as

Section

583G 11-3
11-CC
12-1
13-1
14-1
15-1
15-2
15-3

584 1-1
1-1
1-2
1-3
1-4
1-5
1-5
1-5
1-5
1-6
1-6
2-1
2-1
2-1
2-1
2-2
2-2
2-3
2-4
2-4
2-4
3-1
3-1
3-1
3-1
3-1
3-1
3-2
3-2
3-2
3-3
3-3
3-3
3-3
3-4
3-4
3-4
3-4
3-CC

α>oo
Q E

- ^ CD

.— Σ
=J —CO

>>

α> •r-

ZS. IΛ

2.007

1.946
2.043

1.572

1.459

1.473

1.402

1.415
1.413

1.428

1.379

1.402

Gravimetric Methods

α>

c:
o

CJ

L-

α>
iσ »s
3 —

22.47

26.23
20.27

44.40

52.56

51.50

53.28

52.14
52.31

51.04

55.46

53.29

>>

i n

o
o

°-

44.0

49.8
40.4

68.1

74.8

74.0

72.9

72.0
72.1

71.1

74.6

72.9

£=

-c α>
o t_

o
- oα>

O r-

O 1-

co E

M

M
M

B

B

B

B

B
B

B

B

B

>,
• i —

α>
Q -―-

CO

c E

i- Σ
e> —

2.79

2.79
2.79

2.74

2.74

2.74

2.42

2.42
2.42

2.42

2.42

2.42

IΛ
U J

t_

o

•
i/>

α>
•ΣL

M

E
M

M

E

E

E

E
E

E

M

E

+->

α> ε
Q v *

407.59

442.97
444.33

1.11

4.35

6.33

11.67

14.69
15.46

21.25

24.29

25.92

Two-Minute GRAPE

α>oo

J * σ>
i— Σ

CO
>>

O> r-

3 on

para. perp.

1.963

2.033
1.995

1.276

1.370

1.403

1.327

1.382
1.370

1.406

1.282

1.378

>,4_>

in
o

O

a~

42.3

37.9
40.4

85.3

79.8

77.5

78.2

74.3
75.1

72.7

81.7

74.7

«
E

—*

r-
+-1

α>

407.59

442.97
444.33

1.11

4.35

6.33

11.67

14.69
15.46

21.25

24.29

25.92

i

CD α>oo
> o E

<t -–
\/• CD

c r— Σ
O 3 —•r- CO

•t-> > >

α> α> f—
oo 3 on

1.77

1.57
1.59
1.63
1.78
2.26
1.70

1.49
1.49
1.41
1.43
1.44

1.41

1.29
1.35

1.37
1.39

1.33

1.38

1.40

1.40

Continuous
GRAPE

•σ i
α> c •—•s
c α>oo

•r- Q E
in ~ ^

4_> _^; CD

IΛ –̂ Σ
3 =3

oo co
>>

<o α> i-
Σ 3 on

2.07

1.90
1.99
1.86
1.96
1.94
2.06

1.62
1.60
1.59
1.50
1.52

1.51

1.50
1.52

1.48
1.47

1.44

1.48

1.50

1.49

>>
•i—

o
t_

o
O -

•

•r-»«
Σ: —

35.8

46.3
40.8
49.8
42.6
43.8
36.4

65.3
66.5
67.1
72.3
7 1 . 1

71.7

66.0
64.5

67.4
68.1

70.3

67.4

60.0

66.7

(a
a.

α>
1 U

E c

-cr L-
>, m

15.9

43.1

34.9

62.1

52.1

102.7

Shear

rd
O_

α>
c:
TO
>

O

I—

0.0
0.0

52.9

12.5

20.2

8.7

7.7
16.4

27.9
26.9

23.1

19.2

31.7

58.7

Strength

TO

i α.
α> - *

α>
O- <-

α>

α> α>
Ü E
O L.
a. 4->

69.2
67.3

67.3

125.0
67.3
52.9
76.9

144.2

86.5

86.5

86.5

52.9
105.8

72.1
134.6

168.3

ε

r~
•P

α>

0.10
1.40

4.92
6.34
6.40
7.13
7.15
7.93
7.94

10.57
11.40
11.56
11.60
12.35
12.89
13.48
15.40
15.55
15.92
20.31
20.34
20.55
20.60
21.24
21.27
22.53
22.55
22.57
23.15
23.39
23.71
24.29
24.83
25.27
25.41
25.43

Velocity

c
o

IΛ E
IΛ •—•
α> *~~ •~~
c_ IΛ t_ io . c
O_-^ T3 • •t->

o -^ -c ^* α>
CJ -—- oo — o

para. perp. para. perp.

1.75 0.41 407.6

1.71 0.37 442.0
1.67 443.5



Section

584 4-1
4-1
4-1
4-2
4-2
4-3
4-3
4-3
4-4
4-4
4-4
4-5
4-6
4-6
4-6
4-6
4-7
4-7
4-CC
5-1
5-1
5-1
5-1
5-2
5-3
5-3
5-3
5-4
5-5
5-5
5-6
5-6
5-7
5-7
5-7
5-7
5-CC
6-1
6-1
6-1
6-1
6-2
6-2
6-2
6-2
6-3
6-3
6-3

c — .
α>m
o ε
^ en
.— Σ

co
>>

Φ i-
3 I/I

1.432

1.392

1.361

1.373

1.332

1.361
1.322

1.340

1.375

Gravimetric Methods

•i->

01
•i->

c
o
o

Φ

+-> *—••
fO »«

3 —

50.67

54.13

53.84

55.60

59.72

57.53
58.93

58.84

55.39

^
>>•i->

O

O

70.8

73.5

73.3

74.5

77.6

76.4
76.0

76.9

74.3

x: Φ
o <~

o
• o

<-> 1 -

O f-

co E

B

B

B

B

B

B
B

B

B

>>
• i —

<Λ

c
αi
Q *

ro
c ε
<ö "Si
e Σ

C3 ^ –

2.41

2.41

2.39

2.39

2.39

2.39
2.39

2.39

2.39

-t->
<Λ

UJ

o
•

αi

E

E

E

E

E

E
M

E

E

JZ.
•t->

<u "ε"
o —

30.28

37.94

38.92

39.95

42.07

48.23
48.41

49.46

51.01

Two-Minute GRAPE

i

c—-α>oo

o ε
•̂  e n

r— Σ.

CO
>>

α>•r-
3 <Λ

para. perp.

1.461

1.322

1.333

1.350

1.282
1.328

1.293

1.233

—,*
>>

in

o
o

68.5

78.6

77.4

76.1

80.1
77.7

80.2

84.6

*—«
ε
i —

a>
o

30.28

37.94

39.95

42.07

48.23
48.41

49.46

51.01

• c -—•
en αjn
> o ε
< ~~.

^ en

O 'B -—•i— c o
+-> >>

Φ 0J •r-

^ 3 <Λ

1.36

1.35

1.35

1.71

1.39

1.38

1.35
1.35

1.36

1.34
1.33

1.35

1.32

1.36

Continuous
GRAPE

•σ i
Φ C - - -
c: Φro

•t- Q E
<o --.

+-> ^ en

t/l CO
>>

<O Φ •-

Σ 3 <Λ

1.43

1.46

1.42

1.49

1.50

1.44

1.46
1.43

1.46

1.44
1.41

1.46

1.57

1.48

>>

<Λ

O
t_

oQL

•

•i- »«

s: —

70.7

68.6

71.5

66.4

65.7

70.0

68.1
63.7

68.1

69.6
71.8

68.1

71.8

66.7

Q .

> '

Φ
1 U

E c
ta m

-C t-

>> (O
3 u_

55.0

91.6

63.1

55.7

51.3

53.5

62.3

85.9

101.9
103.1

Shear

- ̂
Φ

>

o
1—

50.0

44.2

52.9

48.1

42.3

26.9

38.5

12.5

38.5

50.0

50.0

Strength

1 O-
Φ _ü
C >—-

D- t_
Φ

-t-> -f->
Φ Φ

-* E

o c_
O- J->

108.2

86.5

125.0

76.9
43.3
91.3

105.8
105.8
163.5

115.4

115.4

81.7

57.7

76.9

158.7

110.6

115.4
197.1

149.0
168.3

182.7
216.3

×—,
E

. c
+J

Φ
O

30.15
30.19

31.08
31.12
33.00
33.07
33.96
34.00.
34.03
34.64

37.85
37.89
37.91
38.11
38.73
38.75

38.87
38.90
39.90
40.13

42.01
42.04
43.05
43.54
45.12
45.58
46.61
46.65
48.12
48.14
48.18
48.24

49.49
49.60
49.61
49.92
50.18
50.75
50.84
51.06
51.41
51.43
51.52

Velocity

c
o
<Λ
to

<- 10 t_

o_— <o

O -* -C
C J • * CO -

para. perp. para.

1.56

1.56

1.56

1.52

1.55

1.59

1.56

—
<O - C
--. +->

i Φ

perp.

30.3

37.9

39.9

42.1

48.2

49.4

51.0



o
oo

Section

584 6-3
6-CC
7-1
7-1
7-1
7-1
7-1
7-1
7-2
7-2
7-CC
8-1
8-2
8-2
8-2
9-1
9-1
9-2
9-2
9-2

10-1
10-2
10-2
10-3
10-3
10-4
11-1
11-2
11-3
11-4
11-5
11-6
12-1
12-2
12-3
12-4
12-5
12-6
13-1
13-2
13-3
13-4
13-5
13-6
13-CC
14-CC
15-1
15-2

(

c .—
aico
Q ε
•w* CT>

i— Σ
Z! —-

CO
>>

α> -,-
3 on

1.368

1.421

1.355
1.433
1.392

1.324

1.345
1.334
1.353

1.434
1.455
1.362

1.399

1.401
1.432

1.450

1.412

1.411

1.342
1.402
1.330

Gravimetric Methods

α>•M

<Z

o

c_
<D

fO ^ S
3 —-

56.11

60.08

57.26
50.06
53.83

60.37

58.37
59.39
57.49

50.10
48.26
56.75

53.11

55.09
52.39

50.95

52.06

52.09

58.58
51.53
58.79

—_.
>,
</i

o
o

74.9

77.8

75.7
70.0
73.1

78.0

76.6
77.3
75.9

70.1
68.5
75.4

72.5

75.3
73.2

72.1

71.7

71.7

76.6
70.5
76.3

£=

x: α>o t_
o

- o<D
O i~

O i-
cß E

B

B

C
B
B

B

C
B
C

C
C
C

M

C
C

C

C

c
c
c
B

>>
•t—

< / >

cΦ
O—-

CO
c E

i- Σ

2.39

2.39

2.39
2.39
2.39

2.39

2.39
2.39
2.39

2.39
2.39
2.39

2.39

2.55
2.55

2.55

2.39

2.39

2.39
2.31
2.31

in
Lü

£_
o
•

CD

E

E

E
E
E

E

M
E
E

E
E
E

E

E
E

M

E

E

M
E
E

sz
•l->

α> ' ε ~

51.71

59.48

60.73
67.93
69.12

78.26

78.83
78.89
86.82

91.59
96.91
98.39

100.87

106.87
107.09

112.33

117.27

121.51

124.50
125.46
135.51

C

αr~:
\y

——

13
CO

"α
3

para.

1.373

1.308

1.351
1.371

1.310

1.320
1.308

1.442

1.386

1.336

rwo-Minute GRAPE

E

σ>
Σ:

>>
^1
in

perp.

1.347

1.292

1.509
1.326

1.381

1.333
1.390

1.410

1.347

1.309
1.364

_4_>

en
O

o

74.4

79.2

76.4
76.1
74.6

79.1

80.4
78.3
79.2

69.4
64.6
77.8

73.8

79.7
76.0

74.7

76.3

73.5

79.1
73.5
75.7

E

(―
<D

O

51.71

59.48

60.73
67.93
69.12

78.26

78.83
78.89
86.82

91.59
96.91
98.39

100.87

106.87
107.09

112.33

117.27

121.51

124.50
125.46
135.51

• c .—-
> C- E

<C -^

c i ^C
O 3 •—•

•i- CO
•l-> > >

αi α> i -

1.31

1.33

1.35
1.40

1.34

1.29

1.33
1.35

1.35

1.37
1.32
1.33
1.35
1.35
1.30
1.32
1.25
1.36
1.41
1.33
1.35
1.48
1.33
1.39
1.30
1.28
1.35
1.37

1.30
1.35

Continuous
GRAPE

-σ i
Φ C•—
C ΦCO

•r- Q E
<c ~-̂

+ J J i O>
</> i— Σ

(O Φ •r-

Σ 3 in

1.43

1.42

1.46
1.44

1.48

1.40

1.43
1.45

1.48

1.48
1.48
1.47
1.48
1.49
1.42
1.49
1.42
1.46
1.52
1.49
1.47
1.48
1.44
1.56
1.45
1.42
1.47
1.49

1.43
1.45

>>

.(—in
O
t_

o

•
•r- *?

63.7

64.5

68.1
69.6

66.7

72.5

63.7
68.9

66.7

66.7
66.7
67.4
66.7
59.3
64.5
59.3
74.1
71.5
67.5
69.5
70.8
70.2
70.0
63.2
68.9
71.5
68.1
66.7

68.5
66.9

Shear Strength

"re" - ― "<TT
Q_ <ü 1 Q-
j • : Q- O> - ^
^ ^ _^ c ••—*

•— Φ
Φ Q. 1-

1 O Φ Φ
E C CZ +J +J
(Q (O fö CD QJ

J= L. > -^ E
ss L_ i~ O O
>, re o o -•

3 U. 1— Q- -l->

42.3

168.3
67.3

>216.3
132.2

28.9
134.6
67.3
57.7

57.7
115.4
86.5

125.0
101.0

>216.0
192.3

168.3
201.9

>216.0
>216.0
>216.0

,—.E

sz
*±
Φ

Q

51.54

57.84
57.90
57.92
58.18
58.81
58.98
59.70
60.51

69.62
70.04
77.61
78.27
78.62
78.84
79.15

88.03
89.36
90.52
90.83
91.02

re

o• i —

in
i/>

Φ

O-

O
<_)

para.

1.57
1.55
1.53

1.55

1.63

Velocity

in (_
— re
E Φ

- * SZ
'—" LO '

perp. para.

1.56

1.56
1.61
1.56

1.59

1.60
1.61

1.64

1.55
1.59

—

perp.

0.91

0.89

0.93

1.01

ε
-c
+f
α>
o

60.7
67.9
69.1

78.8

86.8

91.6
96.9
98.4

100.9

106.9
107.1

112.3

117.3

124.5
125.5



Section

584 15-3
15-4
15-CC
16-1
16-2
16-3
16-CC
17-1
17-2
17-3
17-CC
18-1
18-CC
18-CC
19-1
19-2
19-3
19-4
19-5
19-6
19-7
19-CC
19-CC
20-1
20-2
20-3
20-4
20-5
20-6
20-CC
21-1
21-2
21-3
21-4
21-5
21-6
21-CC
22-1
22-2
22-3
22-CC
23-1
23-2
23-3
23-4
23-5
23-6
23-CC

c —-
t~\ £

JX: en
r- Σ:
CO

> ,

OJ i-
3 IΛ

1.356

1.335

1.370
1.411

1.330

1.313
1.341
1.332

1.381

1.353

1.373
1.374

1.403

1.404

1.379

1.365

1.392
1.412
1.391

1.414
1.398

1.430

1.424

Gravimetric Methods

c
α>
cr
O
o

α>

ro s*
3;

56.09

58.29

54.86
50.76

59.25

69.50
58.03
58.96

54.78

57.50

55.45
55.43

52.97

52.94

52.06

56.46

53.90
51.96
54.02

52.05
53.53

50.76

51.17

• ^ , -

> ,

. , _

1/1

o

o
α_

74.2

75.9

73.3
69.9

76.9

77.5
75.9
76.6

73.8

75.9

74.3
74.3

72.5

72.5

74.1

75.2

73.2
71.6
73.3

71.8
73.0

70.8

71.1

c

- C O>
O <-

o
• oα>

o •T-

>> CZ
O 1 -

co ε

B

C

B
C

B

B
C
C

B

C

C
C

C

C

C

B

C
C
C

C
C

c

c

>,

.,—c/>
s=
α>
Q - - ~

ro
c ε
i_ Σ:

2.31

2.31

2.31
2.31

2.35

2.31
2.34
2.34

2.38

2.38

2.38
2.38

2.40

2.40

2.40

2.40

2.40
2.40
2.40

2.40
2.40

2.41

2.41

</>LU

i-
O

</>

O)
Σ :

E

M

E
E

M

M
M
M

E

E

E
M

E

E

E

E

E
E
M

E
E

E

E

sz
o . ..
α> ε

O. •-Z•

137.66

140.40

148.01
148.15

155.28

157.65
163.46
164.11

173.36

177.89

182.17
182.61

183.09

187.13

188.85

192.22

198.97
201.39
202.02

207.06
211.83

217.37

220.62

Two-Minute GRAPE

i

c
o>co
a
\s

co
i »

Φ
3

para.

1.233

1.327

1.284

1.251
1.174
1.249

1.252

1.290

1.271

E

en

p -

</>

perp.

1.308

1.404

1.305

1.276

1.325

1.354
1.356

1.325

1.334

1.322
1.375
1.279

1.394
1.356

1.382

1.375

• ^ ^ •

> >

. , —

( / )

o

o

83.7

77.9

76.3
70.4

80.4

82.3
88.4
82.9
78.6
83.1

81.4

77.9
80.4
75-. 7
75.7

78.1

77.4

81.9

77.3
74.4
81.3

73.0
76.0

74.1

74.7

.—*ε
- C

CL

α>O

137.66

140.40

148.01
148.15

155.28

157.65
163.46
164.11
164.11
173.36

177.89

182.17
182.61
182.61
183.09

187.13

188.85

192.22

198.97
201.39
202.02

207.06
211.83

217.37

220.62

i

• c —
CT> Φ ^ O

> o ε
<x. ^.
c <— Σ.

•r- CO
•l-> > >
O 4-> +->
Φ Φ •*—

oo 3 <Λ

1.46
1.43

1.33
1.36
1.36

1.31
1.31
1.44

1.25
1.33
1.30
1.43
1.30
1.30

1.32
1.40
1.38
1.36
1.31
1.28

1.21
1.29
1.30
1.34
1.35
1.36

1.37
1.34
1.35

1.35
1.35
1.35
1.43
1.29
1.47

Continuous
GRAPE

Φ C ,—
c o>co
••- o ε
+ J _i^ CT>
</> i— Σ T

Z3 3
IS) CO

• >>
× + J •l->
rα Φ r-

•Σ. 3 <Λ

1.47
1.50

1.45
1.50
1.50

1.40
1.41
1.52

1.47
1.43
1.43
1.40
1.42
1.43

1.49
1.49
1.50
1.49
1.43
1.43

1.35
1.40
1.40
1.44
1.44
1.46

1.47
1.46
1.47

1.47
1.49
1.50
1.45
1.50
1.40

>>
• F —

t/>
O
L.
O

O-

C '—-
•r— >j£

s: —

67.9
63.0

66.9
63.0
63.0

70.8
70.0
61.5

67.1
70.1
70.1
72.3
70.9
70.1

66.2
66.2
65.4
66.2
70.6
70.6

77.2
72.8
72.8
69.8
69.8
68.4

67.6
68.4
67.6

67.9
66.4
65.7
69.3
65.7
66.7

Shear Strength

D- <o i α .
\s Q_ Φ -i^

•— jw; c '—•
-_- Φ -—

Φ o- <- ε
1 U O> Φ •—

ε c c + J •i->
ro ro ro α> Φ - c

.c i_ > ^ ε +J

. ^ t_ I— O O Q-
>, ro o o i— Φ

3 LL. I— CL. +J O

ro
c
o•i—

</>

</>

Φ
£_
Q L

E
o
°

para.

1.57

1.53

1.57
1.58

1.57

Velocity

.-—* —.</> i— </>

-~~. ro—.
E O> E

_ü SZ _^
~~~ < Λ - _ -

perp. para. perp.

1.01

1.60
1.58

1.58

1.67
1.58

1.63 0.95

1.58

1.59

1.59
1.60

1.67

1.56
1.61

1.60

1.61

— •

ε

->->Q .

α>Q

137.6

140.4

148.0
148.2

163.5
164.1

177.9

182.2
182.6

183.1

187.1

188.8

199.0
201.4

203.1

207.1
211.8

217.4

220.6



oo
O

Section

584 24-1
24-2
24-3
24-4
24-5
24-6
24-CC
25-1
25-2
25-CC
26-1
26-2
26-3
26-4
26-5
26-6
27-1
27-2
27-3
27-4
27-5
27-6
27-CC
28-1
28-2
28-3
28-4
28-5
29-1
29-2
29-3
29-4
29-5
30-1
30-2
30-3
30-4
30-5
32-1
32-2
32-3
33-1
34-1
34-1
34-2
34-3
34-4
34-5

<DOO

o ε
^ en
i— Σ :

CO
>->

<D •«-

3 </>

1.390

1.400

1.402

1.477

1.450
1.423

1.428
1.494

1.450

1.452

1.496
1.500

1.446

1.445
1.452
1.488

1.433

1.472

1.469

1.500

1.486
1.480
1.480
1.525

Gravimetric

CD

O

o

<D

ro ^
3 ~—

54.48

53.52

48.63

46.83

49.55
51.65
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Gravimetric Methods

α>
+J

o
o
t_
α>
ID »?
3

35.15
32.91
32.44

34.62

32.72

35.91
34.32

33.18

29.06

30.39

30.97
29.43
31.21

24.05

31.58
31.61

30.39

29.76
28.03
29.65
30.42

20.22
23.37
22.79

28.81
32.93

31.53
32.01

>>

i/>

o

o

55.4
52.9
52.6

55.0

53.1

56.6
54.8

53.8

49.0

51.1

51.7
50.4
53.0

45.1

54.5
54.5

52.1

51.3
49.0
52.1
53.3

40.0
44.5
43.7

50.6
55.5

54.2
53.9

„

c
3

O t_
o

« o
α>
O 1-

O i-

ee E

C
C
C

C

c

c
c

c

c

c

c
c
c

c

c
c

c

c
c
c
c

c
c
c

c
c

c
c

>,

g
α>
o -~~
c ε
c Σ

CD —•

2.35
2.35
2.37

2.37

2.39

2.39
2.39

2.40

2.40

2.45

2.45
2.50
2.55

2.66

2.66
2.66

2.55

2.55
2.53
2.65
2.68

2.69
2.69
2.69

2.60
2.60

2.60
2.55

U J

t_
o

•
c/>

α>
Σ :

E
E
E

E

M

E
E

E

E

E

E
E
E

M

E
E

E

E
E
E
M

E
E
E

E
E

E
E

x:+-1

α> ε

806.84
808.11
815.76

825.52

835.87

839.52
842.28

845.66

848.68

855.33

858.25
864.07
873.90

884.89

894.11
903.60

905.71

914.22
916.14
922.02
931.51

602.43
602.61
603.57

699.22
701.35

703.62
795.91

Two-Minute GRAPE

i

& %

-*r σ>
i— Σ

CO
>>

α> ••-
3 </i

para. perp.

1.600
1.634
1.620

1.620

1.478
1.607

1.586

1.681

1.670

1.658
1.729
1.645

1.863

1.654
1.714

1.715

1.753
1.724
1.707
1.694

2.016
1.847
2.125

1.724
1.602

1.682
1.630

**

>>

(/>
o
o

α_

56.6
54.1
55.7

56.3

66.7
57.4

59.7

52.9

54.7

55.6
52.3
59.3

48.8

61.5
57.9

54.8

51.2
53.5
57.9
59.5

38.8
49.1
37.8

54.0
61.8

56.8
58.8

*B

x:

α>
D

806.84
808.11
815.76

835.87

839.52
842.28

845.66

848.68

855.33

858.25
864.07
873.90

884.89

894.11
903.60

905.71

914.22
916.14
922.02
931.51

602.43
602.61
603.57

699.22
701.35

703.62
795.91

i

>£%
JC σ>

c i- Σ
O ZJ•—-

•i- co
*-> >>

α> α> 'r—
ts> 3 m

1.54
1.33
1.51
1.39
1.44
1.41
1.46
1.43
1.43
1.43
1.41
1.42
1.41
1.40
1.41
1.41
1.50
1.59
1.44
1.52
1.47
1.52
1.48
1.50
1.61
1.53
1.43
1.48
1.52
1.52
1.48
1.53
1.54
1.58
1.45

1.66

1.69
1.47
1.46
1.47

1.47
1.50
1.45

Continuous
GRAPE

•σ i
α> c -—c α>co

•i— O E

+J -* σ>
m ,— Σ

U1 CO
>>

ro α> •>-
Σ 3 m

1.75
1.55
1.78
1.70
1.65
1.61
1.80
1.68
1.50
1.60
1.60
1.58
1.68
1.58
1.60
1.60
1.65
1.80
1.60
1.63
1.66
1.68
1.70
1.80
1.80
1.70
1.75
1.62
1.75
1.73
1.68
1.70
1.70
1.75
1.70

1.90

2.00
1.75
1.73
1.70

1.77
1.75
1.68

>>

1 0

( _

o
a.

•
•i- s?
Σ•~^

44.9
60.1
42.6
49.8
53.5
56.5
42.4
51.3
65.2
57.9
57.9
59.3
52.0
59.3
58.2
58.2
54.5
43.6
59.6
57.5
55.4
55.6
55.7
52.6
52.6
58.7
55.7
61.0
52.5
53.8
57.0
55.7
55.7
52.5
58.5

47.4

41.4
54.0
55.2
59.5

51.1
52.5
58.4

Shear Strength

α . <o i α-

α> o- t- ε
1 (J Φ Φ —-

E C c +J +J
ID ID <a Φ Φ x:

.C L. > -* E •M

>, ID O O «- Φ
3 LL. a. +J o

Velocity

•oc
o
Tn
in
Φ -—• «
l_ i n <-

α . \ ID
ε ε Φ
O -* SZo — CΛ >

para. perp. para.

1.85
1.95
1.84

1.80

1.82

1.67
1.94

1.80

1.89

1.99

1.85
2.06
2.02

2.17

2.07
1.96

1.96

2.05
2.08
2.00
2.00

2.11

1.76

1.81
1.86

(/>

—

perp

0.66
0.71
0.77

0.70

0.84

1.12
0.95

0.74

0.63

0.78

1.01
0.98
0.72

0.78

0.92
0.75

0.80

0.92
1.10
0.98
1.28

0.67
0.63
0.63

0.86

0.72
0.60

ε
-—*

C

<U

o

806.8
808.1
815.8

825.5

835.9

839.5
842.3

845.7

848.7

855.3

858.2
864.1
873.9

884.9

894.1
903.6

905.7

914.2
916.1
922.0
931.5

602.4
602.6
603.6

701.3

703.6
795.9



Section

584A H4-2
H4-3
H4-4

584B Hl-1
Hl-CC
H2-1
H2-2
H2-3
H2-4
H2-5
H2-6

2-1
2-2
2-3
2-4
2-5

H3-1
H3-2
H3-3
H4-1
H4-1
H4-2

3-1
3-1
3-2

cz *-~̂
Φ d

<=> ε

. * en
i— Σ :
3 *—'

CO
> ,

Φ f-
3 in

1.454
1.808

1.667

1.611

1.753
1.810
1.821
1.746
1.776
1.934
1.840
1.860
1.754
1.669
1.681
1.729
1.793
1.737

Gravimetric Methods

<D

C

o

t_
Φ

<α s e
3 —

49.97
38.94

36.4

39.96

32.97
29.85
29.32
33.35
31.74
24.33
28.58
29.09
32.88
31.50
30.74
31.95
28.36
31.46

>,
• r—

in
O

O

70.9
68.7

59.3

62.8

56.4
52.7
52.1
56.8
55.0
45.9
51.3
52.8
56.3
51.3
50.4
53.9
49.6
53.3

m

C

-C Φ
O i-

o*> o
Φ
l_> r-

O •r•

CO ε

B
C

C

C

C
C
C
C
C
C
C
C
C
C
C
C
C
C

> • >

• ( —

cΦ

CO

c: ε

2.50
2.80

2.60

2.60

2.69
2.69
2.69
2.69
2.69
2.70
2.70
2.70
2.35
2.35
2.35
2.55
2.55
2.55

4_>
i/i

UJ

t_

o

1/1

Φ

s:

E
E

E

E

E
E
E
E
E
E
E
E
E
E
E
E
E
E

Φ ε
Q

2.52
2.97

511.38

516.01

644.45
645.65
648.45
648.56
650.19
654.73
655.60
657.07
846.96
848.00
848.93
943.28
944.46
945.60

Two-Minute GRAPE

C .—.
Φ d

o ε
•— Σ.

CO
> ,

Φ r-
3 w

para. perp.

1.457
1.582

1.595

1.563

1.651
1.725
1.695
1.619
1.666
1.801
1.720
1.692
1.580
1.581
1.563
1.591
1.675
1.652

,—
—•>

>,
IΛ

O

O

70.6
62.1

63.7

67.6

62.4
57.9
59.7
64.3
61.4
53.7
58.5
60.2
57.8
58.0
59.3
62.8
57.3
58.8

ε

sz
•l->

Φ

a

2.52
2.97

511.38

516.01

644.45
645.65
648.45
649.56
650.19
654.73
655.60
657.07
846.96
848.00
848.93
943.28
944.46
945.60

i

. c ̂ -*OT ΦCO

> Q ε<c -^
_^ en

c r- Σ:
O ZZ ~'

•i- CO
+-> >>

Φ Φ f—
10 3 in

1.48
1.41
1.38

1.50

1.44
1.44
1.49
1.39
1.44
1.47
1.47
1.53
1.51
1.52
1.53
1.61
1.59
1.61
1.39

1.44
1.42

1.45

Continuous
GRAPE

•σ i
Φ C ^~~
C HOT
.,- Q ε<O ~~-.
•f-> -à£ c π
<Λ r— Σ.
3 3 *

I/) CO
• >>

10 Φ i-
Σ: 3 <Λ

1.62
1.61
1.60

1.68

1.60
1.65
1.62
1.58
1.60
1.65
1.63
1.75
1.70
1.72
1.75
1.80
1.75
1.82
1.60

1.62
1.68

1.65

4_>
• r—

to
O

o
ex.

•

Σ ~~"

62.2
62.2
63.5

55.6

63.5
60.3
62.2
64.8
63.5
60.3
63.7
56.5
59.5
58.3
56.5
53.7
56.7
52.5
56.6

55.1
57.0

59.0

(O
O-

1

Φ

1 U
ε crú (O

_c u
>, <a
3 Li-

Shear Strength

. -^ (0
<C 1 Q.
a. Φ ^
\y C *• '

—- Φ
O- 1-

Φ Φ
c +->+->
It) Φ Φ

> -̂  ε
O O i~

h- a- j->

E

sz
+ J

Φ
α

Velocity

IO

c
o
l/>

t/>
Φ-—-
i- in i_
Q. <O -

OJ^ -C .
O • t/5-

para. perp. para.

1.60

1.75

1.57

1.79
1.86
1.85
1.80
1.81
1.90
1.78
1.85
1.86
1.83
1.98
1.88
2.05
2.00

/i

perp

0.55

0.56

0.60

0.65
0.56
0.63
0.67
0.60
0.56
0.68
0.71
0.84
0.80
0.93
0.92
0.79
0.86

ε

sz
o
αi

o

•

3.0

511.4

516.0

644.4
645.6
648.4
649.6
650.2
654.7
655.6
657.1
846.9
848.0
848.9
943.3
944.5
945.6


