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Research of quantitative assessment methods on mechanical
similarity of rock similar material
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Abstract ; Similar material is one of the key factors in physical model experiment. Two quantitative assessment methods were
analyzed. A quantitative assessment method for the mechanical similarity of rock similar material was proposed based on
stress-strain curve, which is composed of stress-strain curve assessment, stress-strain curve based 7 assessment and compre-
hensive assessment. The comprehensive assessment value indicates the level of similarity. The analysis results show that the
assessment should contain two aspects. One is the evaluation of discrepancy between theoretical parameters and practical pa-
rameters of similar materials, the other is the measurement of the difference in non-dimensional number. The application of
this method in integrated physical simulation of tectonic deformation and hydrocarbon charging shows its practicability.

Keywords : similarity assessment ;similar material ;rock mechanics ;stress-strain curve

5T~y PR ADL S S AR A (R B 7 5
B 28 PR R AT ) — b RO S0, 7 Al 1 2 |
AGRE T EAREE RN AT A 2
BEH R UE BT 7 58wl g B S B e B
B2 AR AR 2 BEORH L L RO T 1 45 11 5
FBE, R AN [R] ) S 56 F ARG 285006 2 722 AR L e

I FE B HE.2014-03-22
BE&£WMA .+ =R EERHEE KL (20112X05006-003 )

AFARUAFEAN [R] 5 T () AR ALK, 5 T 28 A e 1 6 4L
JE R e 5 ) BB DL S 56 B ) 45 A A GRS T
draratna* Bl T —Fh A AR IR SR TR 2
142 JB R AT | Pertence 250 BRI T —FiBT Y
BRI L, IF44 5 Z A% G b B — A 247
F1-RiAS AR S04, Burgert 251 38 3o 5E PR LB A

TEB BT ATIER (1973-) , 5 B30 , 1 1 AFFE 7 i b it SO A R A RE M PP R A1 i & F R B A W A il e A I AR 5

@2 W, E-mail ; rxh@ upc. edu. cn,



- 138 - ¥ E G K FFIR(AAFFR)

2015 410 A

Pl R AR A B, X AT PR, Zadeh!”
P T RO AR A A A, AR AT
WFSE T4 P13 AR UR B A2 rh s TR 275 PFH
WA A2 A LR R Y R A TC L, Sobol ' 5 Mckay
UV TR TR T RS K
R 30 R S AR AR 2R A O B AR m R AT T BRI 4y
Bro HATARIEIE 0 o7k OFE LU RIS S50
5 SEBR SO L 43 BT 5 @ I 5 5 AR BRI T - B
AR 2R 3BT s BELE 55 AR URE R 7 e IR Ao B X6 L
ST s @R 5 S BRAR R X oA s QBRI 2R &
WAL @ [Pk, BHR L —FA AR
LR E BRGNS

1 HEFSEMUETENTE

1.1 EMESEMNE

AR5 SR N A 152800, 35 M D
W28, Wk M AR RN N A T35 2800 LUER
KR MxN FEFE x , JUFR «, 378505 @ FARRIBEHSE 5
NI SH, AR RES TR AR R AR ARLEE AT LA 3E
1SR JE pRER 2, TR

N
5= Zwuy,i =12, M. (1)
j=1
Hrp
w1 |l
ij x. °
7

AP o, WEEBHRHOS f N %S5 ¢ W A
JEE BN,

(1) R THIRUBERHIE 15 50 B 12 280
R, uye (—oo 1], HAEMAET 1| MR A5
B BRB RO ST 1 MRS AL

w, W A2 SRR | R

w=(w, ,w,, ", wy) . (2)
i e U — 4k SR

Z,wjzl,w}.e [0,1]. (3)
[0, 5, 025 SRR T
z,e(-o0,1],i=1,2, M. (4)

HAGBRA I 1, FORARRU RS S5 AR R AR 0 27
ET 1, NFIRWH BT A A PEESKR

BRI AR AU 53 B e ZAR P E TN FE b 2
AARK AR 3 A il AR K R A A
A 4 B i BRI R AT T AN
1.2 =w{EEMNZE

Yy S 56 1o A R X T B AL w AR 51

AT HRRIRZE | i T R Te i 505 | AR 22 AN
A WEERTRORA Y TC fE ARG A T U 2 BT, LA E
HRm AR e TR B A R Eoe T 4N
BRI B Y BUR A S, A N Ao AL
:a[f('“'l ,"Tz"",ﬂ;\s)/fp]
a(m/m,)

(5) o m, LI H AR s B 28 e B, H
2 0f (BB R o, WS R BB, AR p R
JE AL SR IR T R AR, E bR R (o, e
) AP BRAAU S5 VAN BR AR TE R I AL S
JER A8 T B AN PR, AR A Tl T SR AR 2
H B DS RICRE | R I e X

T
Sl my e my) = fo N, Ty, Wyt ) diy.

S, =12, N. (5)

(6)
Ao,y R A R AR 51, A G R AN TT R BT
Ty A TG E R Y B S S0 K
FLR IS R PP ) — [ R B AS [l AR DU 78
P T S 28 o, BIAR U TN 48 47 -
a= Y SR,i=12,-,N. (7)

o

R,=

(8)

i
WERR R W78 ZR AR, FAE T 1 GBI AR E

SO Z R o i DUREURK DR 7 O AU EE f19 W A8 AR KK
PIASCRT, X — AR RIS T 3, 200K BT 1 i
A8 ZRSOMURE I A BB PR, BRIV AT AT 2152 M 2R 88, DT
BRI BT PR

HOLE 6 BAHRMEEN T L0 N 3 2K (a)
ZHUE AL EEAEA T X EEPEAN 5 (b) X SR W] Y He
PIRA AT VRN 5 (o) XL I B R BEAT WAV
Hrp,0.@ .G T a M Ik, EA T X LA
L e 5 R R A S8 A BEAT VAN AR U HLAR
FHRIZ K AR AL F S B S BRAE R 18] A9 22 53, A
CAMEMERBMLE, @ ©FT b WM
RIS o AR, R4 280 1R Y He i) G
RATH 5, It oA B BAT AR A
FERIEASRRM LB R 1 5340 AR
AR AR AR b 37 B AN R AR B L R 52 3 —
I, ANREAT IR, R e A5 AR 00 2 B [ 23 2 5
PR E A U DG AR, BIVRR AL 305 s I HE 49 %

25 BRTA RS B (5 S B (R A G AL
FIAFALAZ B A TG i 40 R 4 17 B AR P S A
DR - N TPS I SR S N A R Ve ez S A



%3945 %5

AR S B B A F AR R BRI T R R - 139 -

L, 4R T — ol 3 7 107 g — R A il £ B4 AR AL R
wIFTIE

2 BETNA-MTHLHESTEME

A 12V Ly S AR T T RN iR M o, AR IR
oA e AR O R B e, e R O A e R I DU
W, A SCrb B g — AR R R 4R 4 I T — i 2
&, e mEE L WA, BRSNS A TEZ R
MR R B 1 g AR TR P SO IR 5 B 5 B2 5
bR AR R AL AR - 18 AR il 2N H AR R
B4 —FeE A ORI AR R 0 PR T,
F &R A Ak . DR 7 - R AR i R PF A i, @Q%EF
N =R AR MR w EPEN . o A B AR
B I 7 — 1 AR il S mT A 4l g6 S I AR B, A w] DA
T BUE AR A H
2.1 MA-MTHZEIFMNE

BOMAZE A PERNE X AR R RL S 5 1 122 28k
HEATRE AT, I Bl S5 oR 55 3R 3K 1 o 1) 3 (LR
JE | HAUH 73 B BT G ARSI FL A B N FE 2R )
TR GE SRR N 7 — N A% 46 AT DA R A1 R Y
TR R I TR A RHY ) 2 S B A R
N =R M4 TSR AR AL BE IE AT IR AU
B2 7 L RAR 3 S5 1 0 7 - 1 AR 1l 2 5 A Y
F1-RiARh & an &l 1 fow .

— KA
— M

>

0 &
1 RERER 1 RE SRR
R F7-Rr 35 i 2
Fig.1 Stress-strain curves of similar material after

similar scale transformation and raw rock
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