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Study on the mechanical properties of core about borehole strain
meters based on uniaxial compression experiment

He Bin® Jiang Haolin Zhang Dong Wang Kai

(Jiangsu Earthquake Agency, Nanjing 210014, China)

Abstract: First, using uniaxial compression experiment to the borehole cores of body strain
meters in Jiangsu, based on the stress strain curve and characteristics of deformation to obtain
the mechanical properties of strain meters borehole core quantitatively. Second, using analysis
method to calculate coupling coefficient of the plane strain so as to obtain the relationship
between coupling coefficient of the plane strain and the mechanical properties. We observe the
effects between coupling coefficient of the plane strain and the uniaxial compressive strength
and elastic modulus. The results show that the elastic modulus of borehole has obvious influ-
ence on coupling coefficient of the plane strain, and with the increase of coupling coefficient of
the plane strain, the elastic modulus of rock increase in linear, and the two have a good correla-
tion. The main factor of the mechanical properties of borehole leads to the great difference of
coupling coefficient of the plane strain for borehole strain.

Key words: rock mechanics; mechanical property; plane strain coupling coefficient

* BEEWMB hEMER =447 HEH(3TH-202002009, 3JH-201901050) % B
WS HE  2020-01-20 Y& 41 Fe, 2020-05-27 Pk 5E 3K & 2R .
¢ BIEEE  e-mail: jsdz_hb@126.com



http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://radars.ie.ac.cn/CN/10.11939/jass.20200012
http://radars.ie.ac.cn/CN/10.11939/jass.20200012
http://radars.ie.ac.cn/CN/10.11939/jass.20200012
http://radars.ie.ac.cn/CN/10.11939/jass.20200012
http://radars.ie.ac.cn/CN/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://dx.doi.org/10.11939/jass.20200012
http://radars.ie.ac.cn/CN/10.11939/jass.20200012
http://radars.ie.ac.cn/CN/10.11939/jass.20200012
http://radars.ie.ac.cn/CN/10.11939/jass.20200012
http://radars.ie.ac.cn/CN/10.11939/jass.20200012
http://radars.ie.ac.cn/CN/10.11939/jass.20200012

i Q&

ki
i

698 b

518

1968 4F, 45— & &5 LI 21X, Sacks—Evertson {4 1 28 A3 75 € [ AIF i s 2. 7 9 1)
r [ 52 ) 7E 4 [ E A AR W I X A A T 80 2 T2 AUAA R AR (Yl 40 & YRY—4 R/ 3
AR, A T B R 0 A W o (e M R e W AR ], 2008) . TI-2 A R AR AR
HYRY—4 B 43 2Ry A8 SR v [ 4 sy [ £ 0 & 0 B AT 1 32 7 A s S B AR WIS 2%, 1A
Jof AR SN A3k 18 A8 AN e R ARl L I AR AN, 38 A b ORISR, AR ORI 25 SR T A2 S X
N IR B A8 AL Ul R 45, 20075 44248 55, 20115 XIJFA™5%, 2014; ERPE4E, 2017).

Bl FL L B AL TR A S R b T SO T R A B, R A% R A i T R L TOER
S, TE T2 4 X [R) B AR i IR I i — 2 0 A ) 2R R, SR T IE Ak K e [ 46 s
AL IR S LI 2 A AT R A . AR L AR {SO00 0 AR AR R ORI AL AR AR
GHEMN . IMEREE . B K UE DL R E ARG SRR R A LR E 22 R . H
BW R AT B ERE CATECA A B ) R G MR CREBR K e ) . JH: i S0 RTRR 1 K
Yo, P LA s )V ok R A s o L T, AR A T R R AN AT, A A M A
TR R B RN 1 22 S B S I 25 R ik v 2, AR 464w, 2013) . BEEG S5 (2016) A K
i AL FBL 2 2B 0 A7 A 38 R AL A T S R A AT R 3 5T, BRI A Y S A e R iR R A
B, I3 gk 57 22 A R RS DA S ] £ 38 400 28 st o UL SI0 F4 5% i . ] 3 45 (2018 ) 45 A i FL A IR &
AL AR BT ARG, M MR M, B 9% B 7 L SR RK A7 AH 56 28 8505 28 R LA 1 1 56
F, AR OB AL A Sy 2E R AT Bl 2 A, I 4 R0 G B R Ol R AT
AR AT LAHEAT 2 AL BB SE , 3k B0 B8R 00 S 8OR L Tk e A AR 22 AR (2019) EE N7 A G T AR
R, SR SRR Bl LN A8 AR 5 e R, RS SR AR A A, (R i T 2 UL
PRAIY S5 280, O3 TF R B E 5 S A 1 A . BT 0% 45 (2019) SR FH A& w28 i A58 78 Jz ik 48l
AL A A A K U A v T R B R v g, (AU TR U R CE A S, S R
— WM SEGRZE . H/REE(2020) R & B8 5 f 5 D7 R RGBT R TR 6 K
AT T R 3R AR B T I b DX FL A R AR S e A A, R E B T UK B 45 5 0 1
£ 5 A PR ISR PR A BRI R L S 0, B S AR AE G 22, DRI TSR0 2 AR /N T 00
H. B2, 5 BB LY AR 0 BB AT 3B R T A i S P A B RS R S Fh 126 5
B, BT B I T AL B B Y A AT BORE DU, X — TR R E A LR T AR . B
S HT AR R A 22 5 0 B PR, ORI e R 1Y) S B s S B A DG AR I R AR
A, AL s FRAS, BEE R HER A A S IR SRR SRR E RS, T
DLAE A3 W B 58 X — LAl TAE

AR FH WAW-D1000 7 % ] iR U7 RE 328 55 AL X V15 48 48l FL N A8 A T A% R 2% &2 B B iy
BhAL g O i EAT B R 4 R, A AT L ) -0 A R RN AR T R, AR UG LA
PR B B R AR i, E B A OB P R A AL S A Y ) SRR TR, [RIB, Z5 S 0
R SRAE, FL R AR AR TR AR KR A R, THE TN RS RS PR R E MR R

1 MEE=

VL5 Al LS 728 A 9 A 3 32 8 i S8 36 4 PN DX sl Pk i B 5 BUAA iR A /D) SR &
F1% T 2% T IR 2R —— R W SRl O Mk BRI P R W R TR L T A ALY B LI AR I 65 1K



6 11 7 KA« T B T 2 1 ) Bl L DA A S T s P A 699

K0 KT A A e B E B 4 & E T
MR, GE T A A AR m, H I OR B
78, USRS DU 20 I A A S A o L AR
P s i N B B i
DU, N Ry B T A Ik e (E AR ) —
W — WA AE A M=7..0 35 1L 5% 19 7T RE
(FEHRSE, 2016) . FARKBWA T TH T
Rlidke, & w1y AedbZRn), BAs 1 0 DL KT
BTz sh £, IRE T2 K, i
EIE AR R, 197947 H 9 HEMH
M6.0 M, J& A 10 2k LUK VL 95 Bl T &
A B B R AR (EfE 0%, 2019) .
PEATRG AL NI UL A 7 A4,

T L 58 5B I W SR VL O BRI 3P AR T 2 1 AL AR
iy oA (1) . &L IS06 1 T 45 )5 W 24 e Fig. 1 Borehole distribution

YLINBE I, JSO1 1 JS07 43 551 A 48 7 W 2447 78 = A0 AL Z- 0, 5 JS06 4351 113.2 km 1 83. 1 km,
JS02, JS03 F1 JSO5 7E 35 4 Wi 24741 PE AL, 1S04 157 T35 4 Wi 4 7 4 g )

2 RWIZIH S5 FiE
2.1 REHE

FEHL JSO1—1IS07 i FL 1) 5 8 AT Bl R 4 3050 . BN LA S AR 150 mm, BRHLK N
300 mm. HiFLA S FE A N IKE WA RILE AT R, R e BOA AR T R K
W M 25 2 0, FORRSA L F . B S i s B A AR, B e o 2 4
FE LTI U ONE 7 K R S 0 S s O, a0 1 E R 50 S A 2 TR A

T HRRABEE | T RO 4R F, LIS 0 ek 20 hin e 55 34 I T =2 () i) R
Table 1 The depth, size and properties of rock samples B, RS TFEL, ER N 31.23—
e EFL g ke A R /mm 41.59 mm, %Ej‘j 28.97—116.61 mm.
L WEm g 2.2 RBARERE
%=1 JS01 1 51 31.23 108.35 WE 14 245 A7 R 1 DA T 458 55 (h Ak
2 31.23 106.74
+- 3 L 14 4
1502 3 87 31.23 61.21 AE/\ %u[ﬂ{f}%%ui}ﬁg %u HBy EF]‘!—‘}\E/\
4 3123 os.o7 I E BT B AG 06 A R Ry, 2013) G
e 1803 5 50 3150 116.61 5o 1—14, @i WAW-D1000 % H 3% {a] IR
¢ LS00 T3S0 g e S B 1 SRR S TR B 3 1SR A 2
7S04 7 60 31.50  116.46 N o ) o
W JS0s 9 44 31.50 82.36 FEANZE S ML B L AR EHE A, iRk
10 31,50 94.81 28 0.1 kN/s, 2B S50 o 7 A A %R
JS06 11 60 31.50  113.15

. 350 110.83 T R O EEL BEL R A8 B A0 O R AR B, R T AR
FREE JS07T 13 61 31.23 59.45 R AR, ORISR M, AR
14 41.59  46.41 G T A AR R RIS a7 AR AR 6 B s 4




EE Q&

W

700 Hb

Bl 2 Bl R4

Fig. 2 Photos of uniaxial compression experiment
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Fig. 3  Stress-strain curves of limestone samples in uniaxial compression experiment
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Fig. 5 Stress-strain curves of sandstone samples in uniaxial compression experiment
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Fig. 6 Stress-strain curves of gneiss samples in uniaxial compression experiment
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