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The Interpretaiion of Stress Measured Results by Eigenanalysis

Han Uk Lim and Woong 500 Kim

Abstract

A strain gage relief technique was used 1o determine the magnitude and directions of

a virgin principal stresses,
not consistent,

This paper has shown

but the values measured in the

same borchole are always

the use of the eigen analysis to achicve precise and reliable

principal stress from measured values. The best {it stress ellipsoid to the data has been

obtained through consideration of direction cosine of each principal stress.
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Table 1—a. Stresses computed from strain readings {for site 1)
Depth Magnitude and directions of , -
Test of prlnE_ip_a}l Stresses {PE.I} Stress components {p_s‘l) |
No bore- 5 Ia A N
hﬂ'lﬂ Sg Lg Mz Nz A 0y L Txy Tz Tzx
(m} 53 La M, N
1 4.52 —1510 120°44’ 126°40° 60°54° —004 —a54l —1249 118 416  —25H4
—932 79°31° 04 55" 11°36°
— 282 817347 6523 267117



Depth Magnitude and directions of Stress components (p.s. 1)
of principal stresses {(p.s.i)
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2 5.31 —1727 133°32" 102°56" 46724 —976 —1225 —1268 —33 —444 —191
—OG8 9G°11" B84°54’ 10°30°
—=745 58°43 65°25" 41742
3 5. 80 —1722 102°517 120°8’ 6°4% —040 --1392 —1123 —19¢ —338 -—210
—g932 111°¢ 62°42 35753
—801 36°53 86°49’ 36° 48’
4 §.37 —2482 g6°06° 10278 2°19 —1306 —2354 —1072 —504 —146 -—202
— 1323 49°42 104747 43°41°
—R36 130°46" 72°R 46711’
5 7.10 —1438 87°20 R4°11° 623 —1091 —1354 —a08 —12% --43 —237
— 218 53°53 1067477 36717
—7T27 140°20° 77°1% 62°54°
6 7.92 —1336 141°35° 86°33’ h1748" —034 —1276 -—859 —a7 —40 —232
—1103 26°14" 109°19"  33°2¢
-—G580 B3°3" 75735 16°6"
7 386 -—229) 54°43' 103°15° 147°5° —B388  —2007 —843 —502 ~—380 —23l
—B841 40°28° 162°% 43°53°
—(07 12673 83733 35755
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— 364 147417 99° 27" 727°h3’
3 5.37 —1&72 97 °35° 89°34" 7742 —1562 —70h  —139 83  —247 —39
— 1474 B3 2’ 717127 18°54f
—E62 737547 26727 £9" 54"
4 5.08 —1504 83°35° 9p°6R’ 6731 —1477 ~280 —1285 170 —120 —BG
— 1306 2a°7° 37477 57257
—262  142°42° 125743 8046
5 7.02 —1256 88°43° 90°14° 1°24° —1175 —1155 ~-891 441 — 44 0
—1237 143°45° 121°11° B8°17
— 892 RO 477 83°53" 0°17’
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Fig. 3—b. Computied values of primary stresses for site 2.
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Tahle 2. LLigenvalues & veclors
Eigen vectors
Site Eigenvalues ; " N

1 11398 0, 0471 0. 1040 0. 994
7502 ~—0, 7660 0.2245 0. 5032
5820 | 0.5239 —0. 2756 0. 8050

2 6002 0. 0348 0, 1381 (.9925
4662 0, 6427 —0.7431 0. 2249
3459 —0. 1564 0. 0348 ). 9876
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Table 3. Comparison eigenanalysis with arithmatic mean values
Eigenanalysis ‘ algebraic mean
Site principal stress i values
magnitude inelination bearing ‘ {magoniludc)
1 majar stress(S;) 1628, 3psi 36.60° 204.3° 786psi
jotermediate stress(S;) 1671.7 56, 4 117. 5 1058
minor Stress{Sa) B3l. 4 1497 1064 668
2 = 1200.4 98, 8° 104° 1246
Sa 932. 4 48,0 - 139 2° 974
Sq 6918 92,2 102,57 503

majer stress for site 12 11398+7 2] =628 psi
major stress for site 2: 6002+ 5%[=]1200 psi
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