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Abstract

The general burial depth of water diversion tunnel of Jinping Il Hydropower Station is about 1500
- 2000 m and the maximum depth is about 2525 m. It has the characteristics of large depth, long
hole line length and wide diameter which is an extra large underground hydropower project. The
maximum in-situ stresses can reach more than 70 MPa. In the tunnel excavation process, due to
the existence of high ground stress, local rock body appeared strong rockburst and deformation. It
often occurs rock cake and hole wall deformed or even collapsed in stress testing, which put great
difficulties to the test. Based on the theoretical analysis of the stress state around the hole wall, the
television camera in the borehole hole, analysis of the uniaxial compressive test results of the rock,
and various test methods of the rock stress, the influence of the borehole deformation on the
geostress test and the relationship between the stress of the rock mass are proved. Then solutions
are made to eliminate and reduce the impact, and obtain the reliable original rock stress test re-
sults under high stress conditions.
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1. 5I8

HEBE oK s TRERIRI T 7 25 AT AT B 0 SRR R LU R . Jerp 2 ke ag e AR F I B IR (OF 42
AlE 5.25~6.50 m)K H A FT1Z, FFT 2008 4 8 H B1il; 4 %5 /KFEIFRFFFZHr i 12.4~13.0 m, Hrh 2#
H1 4# 51 K BRI R B L T AT, 1480 3#35] KBRS T TBM 4l it 1 %05 THEAKR OF
P2 7.20 m)RFH TBM $iE 3k . 55 4% 51 K BEIF K 4 16.7 km, — i HE & 1500~2000 m, fiz KHEVE 2525 m [1].

BRI EE TR B S, B T 2R NIRRT e e B L F R e R R B L ) L T R T
XA W N ERA s SRR — MR KA B, R SRR £ 52 S5 R T FLAR RE
T Bt N ) — S5 R TR R 25 BB s S8 Bk 22 ) K BHE TR B 5 IR AR T N 3 2 DL IV B 2R A
X[1].

SR, TEHEBE 2000 m 72 45 FEIBEIR A JEAT 3R 3 R A ALI, AOGREL T REMPPRES, HRILT
—EREMEILILEE ISR, FLAR AT EMRE AL, XA R JE a5 ) M= A AR R R e . Jd g AL
BE J& BB SRS B 20 b B FLAL Y AR . 5 A B e T e B SR 43 B 0 22 o At 7 0
R, UE AR LR TR RS ) MR sE e, RS AR ) 2 RO &R, FRE] T VBRI 50w
(R IND, 45 BIFE R BT Z6 A% T B PTE 1R 5 A i s 1 7 K B R

2. FLER BRI IR

BUAT I (K B KR TR SR B 3R AR ) (DL-T5367-2007) A1 { K Rl 7K 5 A7 R 56 HLFE ) (SL264-2001)
HRHERE I TIE A s FLBERIAR TR FLIRMARE . SRR, 7K R B E IR 0 AR VE TR . A DU AR
AR AR PR FL . L LR R PIRAS AR, 52 Bl b g 82 3K A B

RITEGZ AT, B TFHEPIRA . FTRE (ML a), &L B A B PAPIR S BEIR, h
TRFEPAT, FLBER JER A0 . 2500t e it o FLBE J Bl ¥ R 7 IR LA Kirseh 77 #2[2], BD:
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Figure 1. Far-field principal stresses around a vertical borehole

1 $hFLAEETE B E N RS

DOI: 10.12677/hjce.2017.66066 549 T ARTHE


https://doi.org/10.12677/hjce.2017.66066

=)

R Ap B, Wo, BN, o, 8K, MR o, BILEARIPURERE, WA A RETVINOR, A4S
BEFHTK o

3. HhFLEELRIR

LA S ARG 8 DK B JL-1DO1 BYFN L [#] 78 GD3Q-A BUR i i £ - A FLEE S AL
EHMIE RS, A& IMEN 052 FI @70 mm ERk, EUE/K P HE3 0 795 pixels, M H 3 HFE N
0.2 mm, FREEICHURS A 0.1 mm, B 5 4 40 A 00, AT Ab 2 1 B R T 1A FLAE PR G sl e = 4B S FEE %

FEHLS FJMNAFL B B G, 34T TR LA S AR . AT R FLEE UG b mT i Bl ¥ DL FLEE A
WA, WHE 2. 40 5F oK B4 Bl 12408558 DK12-4 & LI F A0 UG UL IH 1) 1~ 5] 3

4. BRBERIE AR

BIGE I E BE AR B oK Rl B 114808 45 m 1 AR, JE T A AR . DO I E
T 3N FAAL: PIANKTSL By CERJEM 1 m, LI 10 m; RHL A R HALT ARBERTN, 5
KPS f 2 457 3 MRS FLII AR08 50 mm. JRHC 11 BUA AT A HTR R, 18 HUEFRREAT =4
AR s

4.1. BihiERE

B KT A 5 N B S IO BRI R T 6 1[4 a6 i SR ST S R 0 B B LK, R
i 98 MPa, fx /& 144 MPa, “F-#% 113 MPa. RIGMI1S KB 7 5 B RS (R T B3z i e o AT, A R et
FEFP SRR TR — N E BN FR . A HE, H A KBS PR8N % AE 120 MPa BL L.

4.2. ZHESRRE

$RBE KA S N = R 4RI A 3 41, 4L 5~8 MR, [ RVE R 5 2~50 MPa. ASIAI K
SR TIOR3 2 [1]

Figure 2. The caving seam of hole wall
B 2. FLEERRR%E
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Table 1. The summary table of single-axis strength test

=1 Bl R

WREAT 5 EHEE o (MPa)
A38 105
A45 122
A47 124
A48 105

A49-1 105

A49-2 101
B11 123
B34 99
B35 98
C29 144
C35 121

Table 2. The summary table of three-axis test peak intensity and residual strength

2. ZHi I ERE MR RBEIL SR

e 5 i [5.(MPa) e (E 55 (MPa) B AR (MPa) UEAR SR EE — T ARG (MPa)
A46-1 2 143 42 101
Al19-3 10 174 9 84
Al19-4 15 193 115 78
A23-1 30 249 203 46
A22 40 281 252 29
C23-2 50 309 283 26

5. MR AR 7T EST R R S
5.1. M7 AR

M 1993 A1 Hr BE K Lk 5 km AR @R 77, B 2011 R4 B K B 17 km 4
BRI 3R EE O Ik, e )E SR T FLEBEN AR R FLARN AR L. LR MAR I /K B3 AN 3R T N AR
ATV, AT A AR SR G N 7

HEFEN X, HTFRMAET . FUBEBIR R O DR, FLAE AR AT FLAR S AR 35 9 b L 5 30
TR VE AR AR RE B AT (R o s 1T L S AR V2 2 T B 892 B AR AR 1 e i Ak B i, (B At
SRR A R AR T AR B (0 T M PR, WU B 4 R T S L P JER bt I T 5 B BRI

K BEEE R A MR AR SIS, 85 M 2 A R R ek, FRATT b ) e — &
P37 52 736 100 MPa S e s 25 PR /K R B3 s Jp Ik R 48, LA SO L3703 925 iR AR I e 7
SR T FLBERRIE RIFLAS TR, SE T 8 AL RN ) S A N 1A ik = 4R I, WA AR R B
1k B4 E T R SR ek KO, ARV TR BEEE RS D AR T R S R S 7 M A

5.2. IKERRUEM N AR

o DK12 3R 55 7 55 54 B 12 SR IE (WES BK10 + 300) B i B b M st bR AN B b, KEk
VR 1995 m, A7 B — 4 = 4E /K BB EH S 3 IARES L, RIS R o 58 T 4 N EFL(12-1. 12-4,
12-5 A1 12-6 L)1 4 DK FFL(12-2. 12-3. 12-7 A1 12-8 £L), £HFLALE K718 WA 3. AN B L4 (T,y)
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Figure 3. The Geostress Measurement Drillhole Location plan in Cross-channel No. 12

E 3. 12 EBEEN DAL R EREE

Table 3. The in-situ stress test results table of DK12-4~DK12-6 vertical hole by using hydraulic fracturing method
7 3. DK12-4~DK12-6 EEFL/KEHBEA MK MK Ak R &

IR BLAE (m) w/NERT] o, (MPa) W KFR 7 o, (MPa) 30, — o, (MPa)
12-4 FL(FEH)
10.43~11.43 2211 36.11 86.22
12.05~13.05 18.13 29.13 69.25
13.24~14.68 19.64 30.64 72.28
14.75~15.75 31.15 44.15 101.31
15.90~17.34 36.17 62.17 150.33
17.45~18.45 55.18 98.18 239.36
18.14~19.58 62.19 108.19 262.38
18.98~20.42 62.20 113.20 277.39
28.25~29.25 47.29 81.29 196.58
12-5 fL(FEH)
36.50~37.50 62.87 113.87 278.74
12-6 il (FEH)
16.30~17.30 37.17 66.17 161.34
17.80~18.80 38.18 64.18 154.37
19.30~20.30 36.20 64.20 156.40
20.50~21.50 40.21 65.21 155.42
29.90~30.90 38.30 69.30 169.61
32.65~33.65 47.33 71.33 166.66
35.40~36.40 62.36 108.36 262.72
37.25~38.25 41.38 75.38 184.76
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Figure 4. The crack mark on the hole wall
B 4. FLEERIZULEENTR

Figure 5. The caving seam mark of hole wall
B 5. FLEEERTELEENR

PR AR R R 5 R B R BB HEAT 1 BRI E 1], W] LABSE ) BI7E A — AN BV L [=]I ED
H A PSRRI IR B EE (0 7 ) AN SR BRI 82 (o, JT 1), W8 AR ZE 907, ILIA] 4 A& 5.,

6. it

1) A DK12-4 SLEHARIEHR (P 1] 1~ 1] 3) T LATE 28 97 . FLIR 17.55 m L EALEEEH, RiiHLA
ERvE LA, LR 17.55 m DU FLEE N B B B 8 1R 799 2% 1 v 4% .

2) R DK12-4 FL/K K HOREH N s R (% 3), R Kirsch J7 B2 BEAT 15007, FLIR
10.43~17.34 m MRE 30, — o, fHIE 69.25~150.33 MPa, LK 17.45 m LLRMKEN 30, — o, fHIE
196.58~277.39 MPa, iz KT+ A7 ) Sl 47 1 o 52 /1 24 { 120 MPa.

3) MR IR, Bl FLK T BRI S g I T A5 B0 S A 7T 2 BB e i 5 8t L BRI BB A B
MBI R WG, RIFE & R ) 26T FAAEFLBE BRI R, DL RATE 30y, — o, (HIZ KT 55 A S BT o
FEIS AR A AL B, EL 0 R R s A SR SRR 5

4) FLEEW 2% i B3 %I 42 1) 17 1) L S AR i N AR 2 8L 77 1
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Figure Al. Borehole television image of DK12-4 vertical hole (hole depth 10 - 18 m)
FfE 1. DK12-4 EEFLEAFLEB AR EIR (FLIR 10~18 m)
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Figure A2. Borehole television image of DK12-4 vertical hole (hole depth 18 - 26 m)
MIE 2. DK12-4 EEHFLERFLEB AR EIR (FLIR 18~26 m)
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Figure A3. Borehole television image of DK12-4 vertical hole (hole depth 26 - 34 m)
Mf[E 3. DK12-4 EEFLERFLEB AR EIR (FLIR 26~34 m)
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