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Trial evaluation on drilling fluid and mechanical properties of rock
while considering size of rock
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Abstract: On the basis of size effects of trial rock, the effects of drilling fluid on the mechanical properties of rocks were investigated
experimentally under the simulated formation conditions. The results showed that rock tensile strength of sample with a diameter of
25 mm and a length of 25mm treated by drilling fluid was higher than that of untreated rock samples with a diameter of 50mm and a
length of 50mm. Because of different content of shale in trial samples, difference of tensile strengths of samples before and after trea-
ted by drilling fluid got greater and porosity of sample got smaller as the porosity was less than 2 5% . Difference of tensile strengths
of treated and untreated samples was about 4 M Pa. As porosity of rock sample was larger than 2. 5% , tensile strength of treated sam—
ple was nearly consistent with that of the untreated samples. Under simulating rock formation conditions, the compressive strength
and Young s modulus of the sample treated by drilling fluid decreased significantly, the Poisson’ s ratio increased. T he longer t reat
ment time of samples would result in the more reduction of compressive strength and Young’ s modulus, because the shale or clay in
rock sample would get soft by the drilling fluid filling.

Key words: mechanical properties of rock;: size effect; drilling fluid; t rial evaluation; tensile strength; compact reservoir
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Fig.1 The tensile strength of treated and untreated

rock samples from two wells

T A I, G BHRAREE (2 S 625 mm X 25 mm
HRE SR U BRI 650 mm x 50 mm R L,
ATHUTKER B AN R S IR v, X S T S
SN, BRI ), B /N P 22 B F 90 B 1 5 A Pk o
R TR EE I A B A FE. B IF IR RS Ak
FEAT T R MUAS — 2, SR o B T X AR L IR AL

B ARRT B, A0 e e AR R A, i A I
XPAE IR BRALY 250, AR 882 5, MG Ak B AT S5 1R AT Bt
kAR A ZEAK .

T A JF, e RS AR (& 2), 35k
FIFT AR AU AN T 2 5% , T FLBR R ), bR Aif
Jei UK SRR 22 RO, T LA B2 AT ) SR SR KT
AbER S, — MM ZE AL 4 M Pa; H4LBRE KT 2 5%
I, Al R AREE AU A A ik a3 X
T AR ZEARAL BRBERF: & o, T8 K UL 5 AT ) ¢
e B SR R WS R, PR TR Ak | a A Y
AR, FUTK S 18K T AL B AE X = R A, S R
o AR, Xl s R AR A

154

* AhFEHT

§I2' . u GhES
gﬁ 9t 2
g l..___t. mt
= 6f ’

3 .

0 1 2 3

FLBREE / %

2 AHBERRSTEFZHHRLERENE BRKEE
Fig. 2 The tensile strength of treated and untreated rock

samples with same size from A Well
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Table 1 The mechanical parameters of treated and untreated rocks samples under the conditions of simulating formation

i) AT WE/m W/ C B/ MPa FLE/MPa HUESRE/ MPa  SREERE/GPa JATALL B/ () ALFERE/J

240/ 56-1 4612. 14 112 112 69 385 04 50 43 0 221 — 0
240/ 56-2 4612. 14 112 43 0 307 74 25 05 0 560 27 5
311/92-1 4616. 20 112 112 69 447 28 53 03 (0 258 14 0
A 311/92-2 4616 20 112 43 1] 336 64 35 08 0 403 18 10
17/921 4618 14 112 112 69 317 73 37 46 0 305 15 ()
317/92-2 4618 14 112 43 {] 166 37 13 76 {1 66 18 5
3-19/92-1 4618. 69 112 112 69 370 33 48 88 1 229 15 ()
319/92-2 4618, 69 112 43 (] 267 30 25 45 i 501 24 10
F6/58-1 4937. 34 132 36 0 464 09 53 46 01 369 25 {
76/ 582 4937. 34 132 36 0 417 43 44 10 (0 330 28 5
B 76/ 584 4937. 34 132 36 0 348 90 34 64 (0 428 15 10
735/ 581 4941. 19 132 36 0 362 07 37 16 0 520 26 0
735/582 4941. 19 132 36 0 417 94 37 33 0 364 20 5
735/583 4941. 19 132 36 0 376 78 32 08 0 376 28 10
X114/ 69-1 4444, 97 120 41 0 206 36 30 47 (0 534 18 0
C *14/69-2 4444, 97 120 41 0 224 12 33 80 (1 665 13 5
16-51/65-2 4484, 68 121 41 0 249 69 29 85 0 323 20 0
13-51/65-3 4484, 68 121 41 0 325 12 34 98 0 424 20 10
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Fig.3 'he stress-strain curves of untreated rock sample 2-40/56-1 from A Well
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Fig.4 The stress-strain curves of treated rock sample 2-40/ 56-2 from A Well
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Table 2 The mineral types and content in T; x Formation

He S B - MR R % _ _ Ty
UEES KA A Ji A Hzf B BV %
C 4445 2 Tsx2 55 9 — 86 58 115 — 18 2
D 4810 5 Tsx? 58 7 29 8 6 — 12 4 a8 16 6
E 4930 4 Tsx2 50 4 10 86 09 14 9 15 22 7
E 3608 6 Tax# 53 4 — 30 17 8 i6 =2 23 2
E 4070 6 Taxy 65 7 = 45 42 Y7 = 23 9
D 3516 3 Tax* 5% 5 — 3 L 4 z9 w9
D 3523 6 Tax4 67 4 — a3 43 15 * 26 5
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