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Fig. 1 Deep hot dry rock development demonstration(a), hydraulic fracturing (b), hydraulic shear (c) diagram ""
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mass
BY A A 455 7Y 3% 5k =0 T H
( Tp—Tr ) Trllp — TplUy
T=ul— |+ ——
Up — Uy Up = Uy Goodman™”
(up Su< ur)
doy _ knnknt dv s134]
{ dr } = [ Kk ] { du } Saeb5 Amadei
Tp = ¢+ optand Simon"”
7':‘rr(j16—l)e*jzb‘Nf3 +7; S R A
7p = tan[JRCIg(JCS /o) + Pyp] Barton%:
1—as)(V +tan®y ) +ast;
T = on aS)( b) s Tintact LadanyiFll Archambault*!
1-(1-ay)V
Tp =0y (1 —as) tan (D; + Dy) + as sy Saeb™
5
T=1, +(d—'r,)exp(——u)—dexp(—mu) Simon"*”!
Ur
T=kydon; <0 ParkAse
T= [(ﬂp _:ur) e—C{(dr—ﬁp) +ﬂr] On; 0> 5p
7= s Gu=po) /[ 1+ Clat—po) | H L
u :(1162+(}.’26+(}.’3 b gy 45 6]
nun:a4ln6+a5 T L
un =p1 I—%BQSXP(—ﬂs(?)
o H 351
Uy = 6(] - ﬁ) tan®jo + Tntlm Simon
JgT nilm —0On
un =0,6 <
c Park %"
un=1n[05(5-5,)+1] *.6> 6, k%
iy =176 =0.5u1 ) +up K e 25

T 55 DI RRPE, WA R B ) ) A RN 32 2 R . gk
P AR B i R R RS LB T EE AR R B B O R,
S T R R R P R B AN Y A AR A B D)
o i 2 ik 2 SR 0 2 B Hoek—Brown 5% 2 o ) (1) 9
MR RRAE, M R T v U A B U Ak S
PLFRAE By U 2o A8 v ) A A e iR, Rl EH I S h S
T 5 O B A RSB m,, AE A T 25 PR S ) 1) B
IR B 38 1 B U] A AR B AR B IDE MR AR A TR B T B
Y5 B2 1 Weibull 4347, # 5 H H: 55 158 J32 9% B 43 A5
PRV, (R B 1 A A B U0 AR T2 R & A B R T 1 2
i, THEAR R T S UM AR O R, LAk FH BT DDA
1 R I 0 A8 F o R AE I BE 7™ A i B A, A e T
TR v g A AUCA A R TR IR T, R R BT
VIASKE J7 s S0 1 fiff o o Aol 23 %o 0 {1 B 1) 5 J3E 1) 52
M, 76 ) 2 T T AN () 9k 1) 28 A %o vy dhh i AR AR
(A5 ], Sl ST T 55 0 R A DG 1) S4B AR B D) 5 3 v I
AL DAl = I 2R R 2 A 8 57 D)5 5 Kumari™ 38
TR L M BE R AT B DR A5 ), AR 4R S 6 445 SR 43 )
IS5 2] T N EEREE A . R 7 Sl A T B AN ()
Feaka, BT T TR e R T BT AR R

ATLLE W, AT T RAE SRS AR BT VA E R Y
HBE IR AE A5 D, 38 L S8 A O R IR S iR BT VAT o,
P R Y D) ) SE AR R 438 )

3 RikEWTYLET
34 AR R R AL

AR AT 5 S5 R L TR BOR R R
AR RV R BRI B R

® 2 kA AT UIA R
Table 2 Shear constitutive model of high temperature rock

22 RmBRAEKTINEER

T B BT DI AR R C 2215 3 T ARLF A R,
HRE LA AR B, il N B BT DI A MR K e G4
T it VA BT S R 2 S R, TN e A e AR
P, X LA H 5 P A g e R B ) ) S R
—RCE B, BEWREE T R 2SR R 5 28 ) K
2ESEERZ K, 7 A PR, o AT B B = iR e
R 2 B e s — B R, A RN R — 2 HIL
T A W A AR AR S A (ANAE B 5 P o 0 DA
573 'C ¥eA2 0y p e, WAL M EE HES, B R T
ARSI ERE™ ™), 3k 6 ARG I T il e R 5 )
T2 BRI 5 A HEJEE

Y 3 FEE X L T B A 5 R )R, R TR

mass
e U BY A 4l 5 8 3% 3k X R #
f(u) = tan lJRClg (a)O'C(T) /O'n) + Cbb(]‘)l
il
T(1yp = (0 — po)tan [JRClg(W““ ) + q>b]
On—p
~ghg + \JmEh3 + 36mqlgp + 3612
fq (p,q,hq) =q9- 3 =0 il
mq = 13.3518 xIn(1.2601 X InT")
m
7 =nlog, [(n Dy +1|Goy-exp —(i : Z) ]
Ye Y @
Dr=1-21 o g
Gy .
-1 1 "
7 =1nlog, [L i +1 Goy‘exp[—(— . Z) ](1 -Dr)
Ye Y @
T JCS\ (T-20)
=k|1+0.31g| — |- el
ot K +03g( o ) 1000 } Tang
2C;(T)cosy; (T) 2sing; (T)
o1=o3() = 1 —sing; (T) l—ﬂintp'(T)O—3_
ZSincp[i (1) X ! Kumari*”

Tertt (1) (1 —sing; (T)) 3




©4- LA S AES RV

2025 4F

PEAE TR B0 S B o 0] 5 AR BT D047 S i 52 R, S 1A
TR A gl Ak B G S Shy e 3 ¥4 0 A0 S ke T P A
o WAL 2 PR, X T R A O i, T R SR
FH S 1 4 S5 i 5 B, R KR AR F AR, SRS
YCHR B B 3 I 1 ARV BN E B A K R bt
WL R R v A S AU 7 (B T JR 52 50, {H 2
R T P G O 7, AL TR B 4 R 4
AR, DRI, 78 52 56 29 SR rP AR S 3 1 o P 1 Y
VEFHRREE o X158 RS2 ik v TR 3 09 7 vk, W] LS
BUERTE GO IR PR 5 N A9 37 7 S HOH, B4
Tl P4 i P R A, LS 6 X 2 R, A S U A
FORE R

NP 2 Fr R A PR IRAL BT i R
JH e A B AR R SR T S e il T 1R
Xt T e il A B BT i 8RR S M A A
HEE, R AR IR AR E, SRS I R B A A
FARVE SNl A A K R e Sy o 267 1k 9 10
SEV HE BBy T R SE 8, HR AR 2 T
AT R, A A TR A A0V SRR s, DA,
A S5 6 235 SR v AR X JHE 3 R R 5 B A R R . R
T RS R AL B A O v, AT LA SE A R S
R AT T ) B ) 2 S RN, X TR R R 5
TR oA IA, (5 5256 X JEE R, X S 6 U o B R A

32 WiBAMKWIEEMRAFE

S50 I PR BT U] 2 0 32 55 ik AniA 3
B, AASF BTV S ELH Y VISR L K = A T B
SLH =R

A B ) 5K B R 2
AR 0 S5 8 SR R Gk i 5 ORI A o 8 5

3.2.1

6 e He, XHARE BEAT AN [R] A1 BE 10 39 40 ) 24 2 50K
TRl 1] (08 L) T M) e ) A8 () R e A £
B S5 98 e HL I3 ik B 5 U 07 1) 14 5 3 (o) A2
TR VIT5 0 B IERE ST (o) o BN 28 7w Bt il 170
AT AW O, BT )« FIIE R J) o B, iRE IR
B SRR A R BT D5 ¢, SR e TR A RS £ B
DISLg I BN AT 4 7, A C 48 0 1 A xR R AT
RRE I, SR)E R A B 7 AT RScE . AR A 5y
D528 7y 125 AT LA LSS0 P 0 U045y, 3l 5
By Je H A1 BERE 3Bt A [ TA 5 B (A 04 BT D) R,
H SR AR 5 T IT &, M S 96 75 i A
AT YIS, 85U B A AL AT BE -5 BN Bk E )
IR AT AN Y ST, AN [ A R B V) 2R o7 2 R AR
55 B D) S0 R A R BT SR AR LY, AR A BT D) S
AT A4 BT D14 BT 2 2000 e — e w227

322 EHEWYLREHE

5 R E BT 5 R — B, A BRI S
e A ELA PR g, v A e #8% CF) it o 1 R Y
2% B 3 (CNL) B8 A2 9 325 1] W EE (CNS), Al 1 Jin 2%
JitE B I A3 (7) o #E CNL 8% CNS gk &4, Ml A
TR BY USRS (A W AE BY VI B =, SN TR T A R L
By Y1 SC 86 TR FR AN 5 iR, [RARE TR e & R s £ 6t
R T B R BN, SR 5 2R ik Oy 4k 2L 71 Je
SN, ELBY S A il A AR T g, T e i )
AT AAEA CNL B, CNS ik 55 14 F A A il 5 b 41
SR f SE R TR AR B, BT SE UG R [R] [) 28 AT fin 2k
25 A AR T i I ASE 5 3 A [], B V1R IR T 9 oA, O
L H A8 A IF 9 T B 4 B R 24 st T ) B9 D0 3 B R
s (F T 322 B U S 06 R X A A e in B — 32 1) 28 AT
TC AR I S5 AR A = i) Jo7 WA O, ) e 2 B

| i i bbb 7 |

[ I 1 | 1
[Cwsie | || [wmme] [se] | ke |
L ]

|%¥ﬁ¢|

[ 1 1
[mee] | oEssrees | (W01

I—I_I

|%E#ﬂ| |%ﬂ%ﬂ|

I ] 1
[amen| [wian] |[fasy]

1
| e s B A i |

B2 i Ay U] e Ak B

Fig.2 Sample treatment method of high temperature rock mass shear
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Fig. 3 Shear test method of high temperature rock mass
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Fig. 6 Real—time high temperature triaxial compression—shear experiment principle™”
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Research Progress on Shear Mechanical Properties of Deep High—temperature
and High—pressure Rock Mass
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Technology (Beijing), Beijing 100083, China;
2. Engineering Research Center of Green and Intelligent Mining for Thick Coal Seam, Ministry of Education, Beijing 100083, China

Abstract: As a clean and renewable dominant resource for power generation in the geothermal field, deep dry hot rock is
a premium—quality geothermal rock mass with high—temperature and high—pressure, low porosity and low permeability, it
is necessary to carry out seepage—increasing mining through thermal storage water fracturing technology. In the process of
hydraulic fracturing and reservoir construction, low—pressure water injection induces shear slip of fracture network or
primary fracture, which promotes the fracture to realize dislocation support under its rough surface. It is one of the main
technical methods of thermal reservoir permeability enhancement. Its theoretical basis is the shear mechanical properties of
high—temperature and high—pressure rock mass. In order to spectify the research progress of shear mechanical behavior of
high—temperature and high—pressure rock mass, based on the conventional shear mechanics theory and laboratory test
methods, we generalize the research status of shear theoretical model of high temperature and pressure rock mass, introduce
the progress of shear test equipment of high temperature and pressure rock mass, comprehensively review the shear
physical and mechanical propertie, deformation and failure laws of high—temperature and high—pressure rock mass,
summarize and discusse the influence mechanism of thermal stress and thermal shock effect on rock microstructure.
Keywords: enhanced geothermal systems; hot dry rock; shear test method; physical and mechanical properties;
deformation characteristics.
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