FOS1EH 6 BRI Vol. 51 No. 6
20244F 11 H Drilling Engineering Nov. 2024:59-66

KTRGHLET 25 TR Yl P B A KB 5

Bl RS, EAE, MY, RRET, TR
A HE M FEHTERRAFREAR AT, K 102206; 2. P E G AEFEHF4EH TRBE AT ELHE, LT 102206,
SENBE A HAEBMAERAS, WA EN 253073; 4. F R HE L AT KKK, E B 4570000

FEE UK 524l © Bk i A A 7E DU 1 70t R SR 348 )™ R TR R B L AR N ENEER R, hTX
HRZREAT A A=A RS ANE R F RO 2 A B R n 8, ) JF R 25( &) . 100,150,
180,200 F1 220 ‘CE& 11N 11 2 54 I BRI 08 B S 06 #8781 11 2 2 B ) 2% 5 B RRAE RS TR R AE . T2 di =
0 TE — 2 T BN (100~220 “C) ¥ B 25 Tt B2 T v T 22 300 48 B0 300 1 VG P 184 3, SA R SR KT S 4 1 2 5 WA A ot B
T T T R ARG A SR o R TN AR AR A ST T S RS AT A O B A AR e AR M T X LS R B -
AR AL TR 205 L 1 g — A i 2 5 S S 4 ke b, AR TR 4 R S B O W B A, B TR BB S TR S S AN ) 3
TRAT R AL = 55 B 2 A 5 % A TR BB G AR M B 6 AE 11 = A R A R T L5 18 S 8RR I S50, T DL 5
S PR AT AR LT RL 25 A AR IR T T N X TR — TR R A b )2 b T A R R Al oE I B 2% R B 4
HE ) -

KR ATHA; ARG B IRZ = R )2 U ) R s AR R R

FE 4K S: TE21;P634.1 SCHERFRIRAD : A NERE:2096-9686(2024)06-0059-08

Study on uniaxial mechanical properties and constitutive model of
Dengying Formation dolomite after high temperature

ZHOU Zhongming"”, CHEN Junhai'*, LI Dandan"’, SUN Qianqian"*, JIA Yanjun’, JIANG Jiajun'
(1. SINOPEC Research Institute of Petroleum Engineering Co., Lid., Beijing 102206, China;
2. SINOPEC Key Laboratory of Ultra Deep Well Drilling Engineering Technology, Beijing 102206, China;

3. Dezhou United Petroleum Technology Corp., Dezhou Shandong 253073, China;
4. The Natural Gas Production and Sales Plant of Zhongyuan Oilfield Company, Puyang Henan 457000, China)

Abstract: Dengying Formation stratum has become an important stratum for Sinopec to increase natural gas storage
and production in Sichuan Basin and improve national energy security. Due to unclear understanding of the mechanical
properties of dolomite in the ultra-deep high-temperature Dengying Formation, it often leads to instability of the
dolomite wellbore. By conducting uniaxial compressive strength experiments of dolomite at 25°C (room temperature) ,
100°C, 150°C, 180°C, 200°C, and 220°C, the uniaxial mechanical strength and deformation characteristics of dolomite
were revealed. The dolomite in the Dengying Formation will exhibit significant brittleness enhancement with increasing
temperature within a certain temperature range (100~220°C), which is believed to be the reason why the peak strength
of the dolomite in the Dengying Formation decreases with increasing temperature. Based on the strain Equivalence
principle, the damage deformation constitutive model of dolomite in Dengying Formation after high temperature is
established. The comparative study shows that: (1) The stress-strain curve drawn by the constitutive model is in good
agreement with the experimental curve, and the model can fully reflect the damage process of dolomite in Dengying

Formation at different temperatures; (2) This model can accurately characterize the strength and deformation

e #m B HA - 2024-02-23; & [E H #A :2024-06-05 DOI:10.12143/j.2tgc.2024.06.007

ESTE A AR R A 0 R IR R A R R A )2 A A T AR R AE T 1 (4 - P23038)

E—ER RNy 5 BB, 1990 4R 2E , B BRRT Y 51, b BT AR Lol 1, NS il R A A 0 A OGP XU I R
W% 1975 , zhouzhm62054 .sripe@sinopec.com

SIRAES S Y BRAE 220 H ) AR AT AL 1 = o S B ) 2 e AR BRI Y [T ] B R TR, 2024, 51(6) : 59-66.

ZHOU Zhongming, CHEN Junhai, LI Dandan, et al. Study on uniaxial mechanical properties and constitutive model of Dengying For-
mation dolomite after high temperature[ J]. Drilling Engineering, 2024,51(6) :59-66.



60 BhiR T 7

20244F 11 H

parameters of dolomite at different temperatures, providing a more scientific and rigorous model for wellbore stability

analysis, and improving the geological understanding of ultra-deep to ultra-deep complex formations in key areas and

the ability to prevent and control complex faults during drilling and completion.
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