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of the minimization of the square sum of angles between the directions of striations and
maximum shear stresses on fracture planes, have recently been used by several geologists.
However, whether a fracture plane slips under a given stress field or not depends on the
maximum shear stress and the normal stress on the plane and on the mechanical character
of the fracture plane.

Therefore, it is necessary to take into account whether the planes are easy to slip in the
directions of maximum shear stresses in determining the optimal directions of principal
stresses and R-values. In the present program, weight functions derived from the maxi-
mum shear stresses and the normal stresses on the planes were multiplied by the angles
between the directions of striations and maximum shear stresses and their square sum was
minimized, while the mechanical character of the fracture planes was taken to be constant
on all planes.

The striations on the fracture planes measured in the southern part of the Izu Peninsula
were processed using this program. The complex striations were better grouped into sev-
eral sets formed under different stress fields by this method than by the previous one.

Abstract : Methods to calculate principal stress directions and R-values [ ] by means
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Fig. 1 Definition of x, y, z-coordinate axes with respect
to the geographical reference frame, of the rake
(a) of striations, and of the strike (a), the dip (p),
the azimuth of dip direction (d) of the fracture
plane.
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Fig. 2 Definitions of the azimuth angle (¢) of the princi-
pal stress direction and of angle (&) between z-
axis and the principal stress direction with respect
to the X, y, z-coordinate axes.
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Fig. 3 Definitions of the unit vector ( H) of the strike of
fracture plane, of the unit vector (&) of striations,
of rake (@), of the unit vector (h), which is the
direction from the cross point of g>-axis with the
fracture plane to the cross point of oi-axis with the
fracture plane, and of the angle (8) between § and
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principal stresses.
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Table 1 Relationship between strike & dip and the

azimuth of dip direction (d°). See text for expla-
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Table 2 Results of the analyses of the striation data on fracture planes,
developed in the southern part of the Izu Peninsula.

1st Processing (45 fractures)

Stress | Selected | - o1 02 03 R Represent Used
type fractures & 6, &2 6, b3 65 -ative fractures
A 17-19 146-7 61-2 206-7 132-3 258 56 0.88 18 45
A 20-22 148-9 72-3 192-4 155-7 243-4 74-5 0.75-6 21 45
A 23-27 146 65 188-91 | 147-8 245-6 69-71 0.86-8 24 45
2nd Processing (27, 24, 21 fractures)
Stress | Selected o1 02 03 R Represent Used
type fractures o 6 &2 6, o 65 -ative fractures
B 9-14 96-9 7-8 185-6 90 275-6 82-3 0.53-7 12 27(=45-18)
C 15-16 105 11 152 98 240 82 0.44 16 27(=45-18)
B 9-12 104 8 188 91 278 82 0.53- 11 24(=45-21)
B 13 98 8 186 90 276 82 0.55 13 24(=45-21)
BorC 14 358 6 176 84 266 90 0.41 14 24(=45-21)
B 8-12 91-3 6 183-5 90 273-5 84 0.52-4 11 21(=45-24)
3rd Processing (15 , 11, 13, 10 fractures)
Stress | Selected o1 Oz O3 R Represent Used
type fractures & & @2 & s Gs -ative fractures
C 6 100 15 135 102 223 82 0.29 6 15(=45-18-12)
A 7-8 149 74 256 44 45 50 1.00 8 15(=45-18-12)
A" 6 150 75 243 80 4 18 1.00 6 11(=45-18-16)
C 6-7 69 9 141 93 231 81 0.33 7 13(=45-21-11)
Cc 5-8 0-95 10-20 | 135-42 | 75-100 | 229-31 | 77-81 | 0.21-0.35 8 10(=45-24-11)

L7=0T, 2EQ I EBEONEIZZ DEHTIT- 72, 0
WERTRTOMES (15-24) OFFRIHL, o OF M
146°-149° DEFE TIFIZ—ETH D ERHIK 10 BE 0=
BRLE B2R), z2TRERELT, 1848, 2148,
24 AOWRE DS 2R, ZhehOERICE W TE
RanWHHEZBROWIRY OB DA EZRHWT 2EEOD
QU ZAT - Iz,

b) 1EEDEY ®27HE, 248, BIXU21HOF—¥
ZHWTOMNE (2 EE)

27 EOBER, 5 EONEE UIER, 7T adfE
FHIEHEE L (6=5-10") ZDH A 30°-105° OEIFHT
b5, 2 CHEELLIES T2 HEOLERTHE
S VEOME R T To, ZOREE 9-14 EEFIRL 725
A3, DS 185°-186° TRIEHS0.53-0.57 TH 5D
2 15-16 S BIRU-BE 1R, FhEN 1522 B LU00.44
Tholz, BB, 17-18 HEBIRL LGS X, TARIE

IBHDOFEESBOFEDETHEBEDE X N7 T AWIE
RO SEBELTB Y, BEEREBELPRIKREL,
FED2 DOHEEOFRENRHELEE>TWS, Z2T,
12 & 16 HOMAmOBEERFL LTEY, ThTth
OEFIC B W TER SN IZREZRW IR OWED A
FRAWCIEEOMEER{T) 2L L,

24 ADOBEE, SEHEONETIX o 08T N TEEISL
2 (=57, HREKELESBHEOT, WHEELIES
T, LHOMEEITo /. ZORR 9 Ex S 12 F2ER
Lidge—gEDE kot &7, I3ELZBERLIGEE
LIFIDEWEE o, UEZBRIRLILBEIIPCR
Bol kY, BEREESICKRERELRo T,
2T, NEDHEEREL L TCRUTZOEEITERS
NIzWE R 2B ) OWREO A 2RV TR 3EE
DB EITS Z Lz,

21 EDOHBEE, 5 EOMETIE 0 3T R TEEIL
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Table 3 List of angles between the directions of striations and of the maximum shear stress on each
fracture plane under various stress conditions. Stress conditions were indicated by the types,
R-values and representative numbers shown in Table 2.

Fracture Plane A-Type B-Type C-Type
Strike Dip | Rake |[88-18 T76-21 88-24 |53-11 54-12 52-11 55-13 | 33-7 44-16 29-6
460 820 0? 10% 2% % Bk
66W 90 |-170 g s ¥
30W T4E | -14 2 *%
T4W 80N | -10 10
41N 80N -5 9
650 40N | -60 b4
320 60E | -15 12
15K 58S |-103 B2
620 85N 0+ 19
450 80S -5? 10%

8E 855 166
5E 88S 160+
44W  86S 0+
50W T7ON | -10
150 858 | ~1T+
480 66N | -20+
44§ 46N | -16+
14§ 558 | -25+
16W 75N 158
68W 54N 0+
550 76N | -45?
39W 82N | 105
53W 80N 0?
66W 73S | -39+
56E 75S 25+
89W 62N | -30
50E 728 |-162+
69W TIN | -4
65W TIN | -41
T0E 70N |-160
3TH 66N | -43+
47W 888 | -15+
T9E 72N -2+
83E 68N |-160
158 90 180
66E 38N | -65+
350 7oN | -10+
3IE 24N | -84+
39W 645 | -20+
6W 524 | -85+
80W 78S 40+
TOW 68S | -10+
T4N 84N | -30
420 62N | -25
86W 90 |-150
80W 90 |-165+
550 50W 80+
68W 708 0?
0 76w [ -30+
5E 81W | -30+

% denotes anglés more than 99°.
+ denotes rakes for which the sense of slip is undetermined.
~? denotes rakes, which are ambiguous.
* denotes angles, which were calculated by reversing the sense of slip.
§i Those of which the value (AG#H(S)), i.e., the angle between the directions of
striations and of the maximum shear stress (A @) multiplied by the weight (W(S)),

is 20 or more.
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Results of an analysis of stress fields of the southern part of the Izu Peninsula, plotted on the
lower hemisphere of the Wulff net.

A-7 4 FOEIGHEHOFHES & UBHEA % 60° & LIHE OFBRERH,
A-type principal stress directions and conjugate fault planes, which will form by the stress if a dihedral
angle of 60° is assumed.

a1 (146,65), 02 (10,33), 03 (246,70) R=0.88 0/ (148,73), o’ (12,23), o4’ (243,75) R=0.76

B-% 4 7O XGOS EB & CHIREA % 60° & UizHE O RIRZE.

B-type principal stress directions and conjugate fault planes, which will form by the stress if a dihedral
angle of 60° is assumed. . '

01(98,8), 02 (186,90), 05 (276,82) R=0.55

C-% A ZOERSEDFAB & UBHEA % 60° & UI-B& ORBEAE.
C-type principal stress directions and conjugate fault planes, which will form by the stress if a dihedral
angle of 60° is assumed.

a1 (105,11), o2 (332,82), a5 (240,82) R=0.44V av’ (100,15), o2’ (315,78), o5’ (223,82) R=0.29
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