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In the coral gravel ground, according to the studies by the author, N values of the soil, including coral gravel,

are smaller than the sandy soil because the content of sand is less. In this paper, N values influenced by sand

content were investigated under the consideration of probability. The result is that the distribution of N values

of the coral gravel soil matches well to Rayleigh’s Distribution. Furthermore, the non-transcendence

probability of the N value of soil, including a lot of gravel, is larger than that for soil in general.

Key words : Coral gravel soil, N value, Rayleigh's Distribution, non-transcendence probability
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RERE LT, FORBAFERICLVERCERSELE, REZEAEDOE (m) ZHEL T5um o
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HENO (%) (g/mm-m) #EC)
1 1376 16.28 26.42467
2 32.15 30.61 26.45290
3 24.56 28.95 26.45017
5 19.81 0.91 26.42993
6 16.83 25.19 26.44177
7 2433 9.90 26.41337
8 22.78 2.10 26.45432
9 30.12 15.53 26.45938
10 20.48 13.25 26.47963
12 14.91 11.21 26.45455
13 15.28 18.00 26.46713
14 31.52 3.16 26.46647
15 30.93 2,01 26.47177
16 16.50 14.92 26.50370
17 14.91 - 2653753
18 19.05 2.12 26.61443
19 26.97 576 26.61913
20 19.48 36.21 26.63700
21 31.69 13.73 26.64258
22 23.70 13.50 26.64243
23 26.82 1.01 26.65292
24 19.93 9.70 26.64000
25 11.83 11.67 26.60515
26 15.90 26.77 26.60515
27 29.17 22.61 26.61292
28 21.40 3.40 26.61395
29 34.16 2283 26.61602
30 20.80 0.05 26.63517
31 21.73 0.02 26.63558
32 2393 1.19 26.64208
33 15.63 0.94 26.64790
34 37.02 357 26.62242

12782270
127.86432
127.85977
127.81875
127.93087
127.77053
127.93488
127.93770
127.99938
127.82508
127.84735
127.84825
127.87532
127.87532
127.96468
128.02613
128.02442
128.03502
128.08553
128.12677
128.13325
128.14602
128.14333
128.99553
128.00295
128.00110
128.00182
127.99840
127.99808
127.97283
127.97342

128.02552
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Bk NO
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

68

69

(%)
26.90
28.30
26.03
35.81
18.35
18.81
19.28
18.13
21.34
22.35
20.64
24.99
16.35
19.47
24.16
24.39
32.54
18.50
15.33
18.05
17.77
12.80
2049
17.71
24.05
25.72
19.48
22.87
20.53
16.80
19.26
16.13

19.66

27.03

(g/mm-m)
0.69
5.15
2.12
4.65
3.45
7.18
11.59
452
5.21
3.53
2.56
3.35
17.52
7.52
1.62
9.28
249
3.98

3.42

5.31
251
443
0.04

22.33
257

273

2.09

4.21

403

BEC ) BEC) A NO

26.75418 128.19138

26.76152 128.20877

26.75893 128.21545

26.75893 128.21748

26.75183 128.24890

26.75725 128.25885

26.76308 128.20643

26.77792 128.21662

26.77923 128.22195

26.78967 128.24353

26.79395 128.24097

26.79672 12824778

26.79502 128.24973

26.79740 128.26977

26.79748 128.29220

26.80117 128.28640

26.81148 128.28825

26.83800 128.29798

26.81683 128.31562

26.80847 128.31932

26.80942 128.32027

26.79475 128.32098

26.77417 12832707

26.77098 128.32193

26.72360 128.29070

26.70072 128.28307

26.70072 128.27872

26.70077 128.27868

26.69113 128.26952

26.54852 128.05797

26.54232 128.08592

26.53617 128.08957

26.55843 128.11862

26.57242 128.12573

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85
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(%)
16.45
17.41
22.10
12.89
15.50
27.72

9.36

9.47
19.50
30.14
24.80
19.30
24.04
27.51
34.46

1411

(g/mm-m)
17.15
14.28
2.69
12.53
16.36
2.98

9.37

18.10
3.90
3.90

2512
3.23
4.50
0.02

9.88

BEC ) BEC)
26.60385 128.13298
26.60233 128.14613
26.62938 128.15738
26.62837 128.17087
26.62635 128.20300
26.62970 128.22117
26.63375 128.24080
26.65102 128.24682
26.65525 128.25000
26.67592 128.24247
26.69648 128.24392
26.69325 128.27780
26.69052 128.27443
26.69827 128.29290
26.73723 128.28922

26.83895 128.28928
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Bedding plane

Discontinuity 3

Figure 1. Geological cross section.

Table 1. Physical and mechanical properties
of rock sample.

Boreholes
Property
Borehole 1 Borehole 2 Borehole 3

Young's modulus (kgf/cmz) 3,100 3,400 10,000
Poisson's ratio 0.259 0.310 0277
Density (sffem’) 1.83 181 1.90
Porosity (%) 30.2 30.0 323
Elastic wave velocity  (km/s)

Vp 1.59 1.43 1.83

Vs 0.64 0.57 0.75
Uniaxial strength  (kgf/em’)

. 8.02 777 16.83

o, 1.24 0.86 131
Friction angle (Degree) 40.1 40.1 40.8
Cohesion (kgf/cmz ) 1.40 1.10 0.83

THBD, 70FIZERNIIEK SN E K 15m, Hill
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b AVESITERLER =Y v FRHE, SRS
N7 gm0, ¥, % Table 11387, £ITR
T LU, b AVERD AR, EARGREE AR VS
A EN TV A,



Discontinuity

Observation

Figure 2. An illustration of the base friction apparatus. Dokt
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(a) Deformed configuration at iteration 10.

DEFORMED CONFIGURATION

140 PHEHL AR T 224238 %4 (2001, 11)

Mesh scale Disp. scale
0 100em 0 1000cm
L L 1 L

T

=z W A

L.

(b) Deformed configuration at iteration 15.

DEFORMED CONFIGURATION

Figure 5. Computed deformed configurations.
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Figure 6. Typical numerical model of masonry wall.
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Figure 7. The DFEM modelling of block structures.
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Table 3. Material properties of block and contacts.

Type of material D1’ D2 D3
Properties | Stone block  Filling stone | Stone block  Filling stone | Stone block  Filling stone
E (kef fem®) | 1.0x10° 28x10° | S0x10'  7.3x107 50x10°  20x10°
v 035 037 03 0.35 03 033
pket/em’) | -22x107  13x107 | 24x10°  15x107 26x107  17x107
o, (kef /em®) Y 4.0 10.0 6.0 20.0 8.0
9 () 25.0 200 | 350 33.0 40.0 350
¢ (kgf/em’) 20.0 150 30.0 250 40.0 350
Contact element
E, (kef /em®) 28x10° 7.3x10° 2.0x10°
G, (kef /em™) 2.8 73 20.0
o, (kgf /em®) 0.1 0.1 0.1
() 5.0 5.0 5.0
¢ (kef/em?) 0 0 0

Figure 8. Deformed wall of Fukui Castle
(After Tanaka et al., 1997).

Figure 10. Deformed state of a wall in Kobe caused by
1995 Hyogo-ken Nanbu earthquake.

BIUMEAOZ, BHRERTESIHER, G H O
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Table 4. Material properties of soil and contacts.

Type of material El E2 E3

Properties Soil mass Back fill Soil mass Back fill Soil mass Back fill
E (kgf /em®) 1.0x10° 60x10 50100 3.0x10° 50x10°  3.0x10°
v 04 0.42 035 0.40 03 038

p (kgf /em) 19%10™ 1.6x10° 20x107 1.8x107 22x%10°  2.0x107
o, (kgf /em™) 0.1 0.06 1.0 0.6 50 30
o0 300 18.0 30.0 180 30.0 18.0

¢ (kaf/em’) 02 0.12 20 12 22 13
Type of a b ¢ a b c a b c

contact element

5.0x10° 5.0x10° 5.0%10*/5.0x10° 5.0 x10° 5.0x10° | 50x10° 5.0x10° 5.0x10°

E, (kgf /em’)
G, (kgf /em®) 50 50x10 5.0x10°7] S0 50x10 50x10°| S50  50x10 50x10°
a, (kef /em®) 0.1 0.1 0.1 0.1 0.1 o1 0.1 01 0.1
00) 250 250 250 | 250 250 250 250 250 250
¢ (ket/em’) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Mesh scale Disp. scale
o o
¥ 4
< AR
/| N
y 7
X DEFORMED CONFIGURATION

Figure 9. Computed deformed configuration.
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Figure 11. Deformed configuration of wall under

seismic loading.
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Figure 12. The effect of wall height and loading type
on the horizontal displacement of the wall.
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Figure 13. The effect of wall slope and loading type
on the horizontal displacement of the wall.
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