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Abstract: A method for back analysis of the initial geostress is discussed. The fitting accuracy is improved remarkably by
regressing each stress component respectively and using the partial least squares regression method. By loading the regression
results of in-situ stress component to model elements, the relationship between the element stress and node unbalanced force is
analyzed on the basis of the principle of FLAC®. An external force equal to the reverse force of the node unbalance force can
be calculated, which can be loaded on the nodes to satisfy the equilibrium conditions. For the elements that dissatisfy the
strength conditions, the stress is modified to satisfy the strength conditions by assuming the average stress invariant and
reducing the partial stress. This step has also solved the unreasonable distribution of the boundary nodal forces. The modified
stress field satisfies the equilibrium conditions and regression value as well. A three-dimensional hypersurface spline
interpolation method is developed to calculate the stress tensor at any point. Finally, an engineering example shows that the
proposed method improves the fitting precision of local stress at abnormal area.

Key words: back analysis of in-situ stress; partial least squares regression; numerical analysis; FLAC®"

UIDARFE N R UL INaR /P S R N ey e (i T L e

03 = -
ELH IR M 3 7 fe i oh B ) B s &b B A SR A & h BEWH: HEARBEEQIH (41072234, 51274157); HEKHK
/?;& E iﬁ)ﬁ%1¢?ﬁc§3&j§ lﬁﬁﬁ I‘,EEZ—% E HU , BlEEFEIEEIH (51109123); B EEZEE 45k TREHII0E ST

FEIWELEIH (DQII201304); LR BT 15 4R 25 F RIS
BB VIS5 M N 3 PO o 79 3 TR FH 2 g b HATH (BS2012NJ006)

Sy SR A (73 %%%%mﬁﬁ WA S bR WAM: 20130829
TR LR 7 ST R, 32 AT R R AR 1] ) 43 SERAEE



55

giEMe, A& T FLACY St (A aaH R 3% 1A 7 v 893

Tz h BB, K TN TN T S AT D LA
] BRI L A AT e b 4L A, S BT iR AR AL &
RSB, BOE T 2ol A S it N U5
VAL . AR PR T AR R B A TR
TG 2004 FELUR, KHESCIRG IS AR BB A
20 A 4 S A A S0 S SR A S 3t 1 3 e it
Jeis By el A U T AR S S AR
SEIL SR J33, RO R AL RS 1 5
G AT DX I AG Y F137, ABBAT IR IL AL AN
P I . EI A R P BEL G dae /N IRVE L T
139 B AL LT R, SR T i T S st
DA IR W T3 o AHTL SN e TR HT 16
E oA AR S oA, S BOZIRIE IR
Bl B kAP T R 0 R
T, FHRI T MBI et vk B R
MIERG ML, KR RIS HL, i i ARE—
VAR AR o i TR VAR T3 0 2 ) & s
B, SR SRR, RIS BRI Y
SAFAZ AN AR BT B e (SN 85 S )
EAEAEA 2252 . R R IE I B0 FA AT I JT
ORI B i o R (AR B A R R, R
JRAAT NI ABER X 20K, Rl it
J g e X, IR TR AN A . ok DL bk,
7 18 r S MNP BTN g, RS BIT N T
TR P 0 R BRSO /MR ER, sl
T AL, G5V [ IR SR A AL S P S
Yy KA G )07, SRR T AU T Sl g 4%
P B I s

AR SC LUK B 7K F 3l RSO 21 X 3 TR 0 1
e PRI AR ST o, XN
TP SEIRIA R, AR AR, RO R
SRARS i air BOF DN AL AP RATRE LY. ) 3100 Ty
2 WAL SRR BTN S — e
T35, AW BUE: JEXER A BT i ik
IR S Y, ) i N 2R A 2 BTG VRS AR AR 1 b
TS T RS T — il k7 %

1 BEAK[FEE

% 010 U1 7 15 2 e A B 2 g B il
T TR PR T, T BB B kb T4
IRAS ELCHESE B AS TR, 46 R AR 72 1 5 2
M 3 A B 1 rh 6 BB SN A,
0 M S R AR A 70 308 8T8 S AT 1 7
SR A SEAHIRARY 3 20 A B, S 4 g A
AR AT i A5 N T A TSR 1] 0 B8

BTSN ) A 85 oA, SERR g —
FECR I AT a8, BIAEI 5 b Fiohn— & (e B v
HIE PR, RERFt R e A%, e
RN, g REE 1 6 R sngk s
2R AG AR [F) A7 B 1R N g A5 2 SR AT (9] JH 43 A
AFRASRAFS (1) i R 2L, K SEMIME R R A LR 1) B
g Ot EAER A G AR A T AR
B, ZRX o, o7, of s, o, of, o) st
ATt /N — T [mlA, B R dne /> —3fe[ml A 7 vk 2
TR A H AR AR AR 2 A OGR4
NHEATIR L, BT

_ xx » g vz xz xy
o’ =a, +bka,.j +bka,.j +bka,.j + +bk0,~,~ + bka,.j +bka,.j )

ij
(D
:—EQEP’ i’ j:1’2’3’ k:L 2’3’4’5’60

B 1 AR NN REESTER

Fig. 1 Decomposition of boundary stress
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Fig. 2 Modification of element stress
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Table 1 Measured values of in-situ stress

A FR/m . }1/MPa
X Y Z O Oy O O O O
881.6 13.96 7.72 1.57 -0.44
-78 -50.7
804.5 13.14 7.94 3.57 1.05
826.9 1527 9.27 3.07 -0.10
203 1004
811.7 18.76 10.58 3.47 -1.17
7972 8.60 5.64 3.89 -0.10
-19.6 -8.2
7748 9.11 633 4.47 -0.51
8453 8.95 6.43 2.63 -0.56
71 46
8224 9.69 7.08 3.22 -0.69
891.7 6.69 4.87 2.08 -0.41
750 0.4
8249 984 7.02 3.81 -0.51
888.1 7.17 5.09 2.18 -0.22
-53.7 -12.2
850.6 6.51 439 3.16 -0.47

332.8 -110.1 972.5 10.08 22.32 15.03 0.04 -1.37 0.36
4373 -246.3 972.5 7.24 21.10 12.63 136 -1.01 -2.17
472.8 -306.6 972.5 7.56 15.70 10.01 -0.05 -0.25 5.53
398.5 -138.1 972.5 5.17 9.17 11.20 -0.72 -1.53 4.26
458.6 -28.5 9725 532 9.62 929 -1.61 190 294
5043 54.8 9725 7.93 1599 10.64 0.25 -0.52 6.11
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