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Fig.1 Sketch map of triaxial-pressure

experiment equipment
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Fig. 2 Histogram of erosion rate

2.2 EXEWiEIT

L2 JBGX 24, 22 PR ZEO6) [ 5L 114 52 ), A LA
R Z S50, S 1 98/ S 5 1 OB JF 38 B SE 5 H
M ARSI T —F R R R — IEX
LRI E,

1E 28 S0 U T2 DA SR8 MBSO 5 1o B R A
Tt o 27 1l 22 HE 22 TR 28 52 06 19— 208 52 R 1 AR o 11 K
ST B IS Y 32 B DN 2 R AT A B 2 HE S
56 DA 52 35 Y BOUR W] BE 14 2D L O AR IE B M 43 BT SE 5
s RS B YRR B (B DD L0 &
() — BBl 2 g5 vk Bk U L E i B ff [l 22 A T T
(1) A (Rl 46, 1995) . O R M E W, B8 HE
Xof T 25 5846 A5 5 I (1 KON IRY s @ B &R 54845 1



246 o

EE ¢

2007 4

KA BB KR % KOFAS [ i 48 45 02 B AR 22 1
]

ARERFZIET 6 MHER.BAHHERA S DK
- PR Y Los (5°) 1FE 28 R 22 HE S 5, S 3L S 5
WHCRH 25 IR(FE D),

®x1 WEOHMEXTIHRAER

Table 1 Orthogonal experiment table of sandstone rebounding
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FUR AL 0 1 (MPa) | (MPa) B
(MPa) | (MPa/s) (MPa/s)
1 C1 51 0.006 33 10 0.003
2 C5 48 0.01 42 20 0.02
3 C6 54 0.003 39 5 0.01
4 C7 45 0.02 36 30 0. 006
5 C12 57 0.2 30 0 0.2
6 X2 51 0.003 36 20 0.2
7 X11 48 0.006 30 30 0.01
8 X12 57 0.02 33 5 0.02
9 X13 54 0.2 42 10 0. 006
10 X16 45 0.01 39 0 0.003
11 F1 51 0.2 39 30 0.02
12 F2 45 0. 006 42 5 0.2
13 F3 48 0.003 33 0 0. 006
14 F10 54 0.02 33 20 0.003
15 F11 57 0.01 36 10 0.01
16 DX1 51 0.02 42 0 0.01
17 DX2 45 0.003 30 10 0.02
18 DX4 57 0.006 39 20 0. 006
19 DX5 48 0.2 36 5 0. 003
20 DX7 54 0.01 30 30 0.2
21 DZ1 48 0.02 39 10 0.2
22 Dz2 45 0.2 33 20 0.01
23 DZ4 51 0.01 30 5 0. 006
24 DZ5 57 0.003 42 30 0.003
25 DZ6 54 0. 006 36 0 0.02
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Table 2 Partial experiment data of natural cores
and artificial cores
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5 Cl12 0.513 0.803 1. 352 1170 0.21
7 X11 1.129 0.583 1.423 1410 0.17
6 X16 1.234 0.714 2.592 3090 0.18
11 F1 0. 861 0.333 1.214 3720 0.37
14 F10 0.934 0.821 1.97 3620 0. 35
19 DX5 0. 304 0.262 0. 825 20390 0.19
20 | DX7 0. 358 0.128 0. 405 7750 0.15
21 D71 0.512 0.314 1.143 4270 0.12
22 DZ2 0.239 0. 206 0.621 18810 0.24

3.2.1 HESH

T3 25 43 M % 2 1E A 52 9% B A 1 808 43 O ik
B AT DA PR 3R KO A AR T | A S 5 SR 1Y ik Bl
55 SR 25 5 R Y 50 50 45 R 1 B s R AT AR OF
PP —AFRER W R ZIER 2GR E. FES
BT 45 SR 3¢ B 2 1 2 2 o A L [ 0 1) e S 1
B AR AN [F] 1 25 G Tl ¥ 2 A 22 AR K 1L
g Bl R FENRZ — HE BRKAEE
(s ROREIEE S A PN T NESpAPONEIE §—qibp- A ap
/N (R 3),

Bl 3 1] LATE 42 Hb 2% 7 3 B 52 i K /N, DA T o T
DL 25 MR 0 il R AR J ok BB A R 2 il ) T
FIREHF XS R o T 2% . X UL B A e AR
S AR I s AR Ak f KL T b s T AR A 3K
R A B Il g i ) A Al /DN

AV 0 AR Al AR A A TR R R 2
S, R 2 AT LUE A& i M A 45 8 1 S5 A5 1
LS 873X i PUNNIN EP YN R =N DN E <RI
f ] A AR R 22 )L DL 126 o R A T D —
JEAE R T 100 1 RAR A O FEAR B A T 1% (K 4,
5. N D i KRRl ik 2] T 2. 592% . °F
B 177400 5 MR AR A O B R R g A4 1. 143%,F
10,809 % , /D H R AR O 1 [l 55 6 /D — 255X A
S 25 FOFIHT N SE 06 25 AR — 5,

3.2 GREMEHFERNET

FEMISEGIA— DR L EE S, HEa



247

P =AP + Py— P
Xp PROEAM EEE S, AP Forflim k) 2,

[ I P AR AL .
TEGIA T A 8 BB A1 BB E e - 350 A B

R TN U N R R R e e SR R

VAN

A

BBy e s BEHZR IR ) 5 A A fLBE A TR A
#

NZ % BEEARWER MM %A AT A%

Py

2

* %
*

AR A DA (0] 5 AR AU S g

1
1. 81407
3. 439698

1
Fi—0.05(4,4)=6.39

2.66725(13. 40327
0.35175|1. 767588
0.34075|1. 712312

0.199
0.361
0. 6845
0.199

4
4
4
4
4
4
4

S

S
10. 669
0.796
1. 444
2.738
1.407
1. 363
0.796

x3 GREBEFESWER

Table 3 Variance analysis table of rebounding bulk

Fil s

fLIE

T L AL g

b
Bl 1 ()
) ke

%2

-m\, mm .
mm mm m I,y 9za
1S = m% m IO sza
-m M -W w m AR rza
H = z .y cza
18 £ 1¢ E E TN 120
. | a w.wjm IMzxa
1= < MR OO sxa
| 1 mvvm Ay exa
| mcwlm .. cxa
= @mwm Y 1xa
|2 3 5m%man M- y e
= | 2 ®seis NI T h .y o14
17 5 1Mwwwwfm AT - €4
-Mw 18 wdmme MY @
= wmwmm MY 1
] mmwmv Y 91X
T MAM T HHiHiurm-"msy e
1 = - =3 I 21X
| i Mww MY 11X
-3m Am IOrOa.d.dyGlo
1z - -4 MY 20
L 2 o IRk} k} OET/TGDGye e
E: 12 = 5 MY 60
| = g g L DD+ 0
2 K

e A TS . (%) W6l
(%) HhlEgy (%) Frhlalidy

AR BUE] i 73 A 4]

Fig.4 Distribution chart of bulk

& 4



248 B TR SR+ 2007 4
il 12
2.5 » N ! N 2 ;\; I
< | 2t § 5 Y:O-lfojlgn;cromw
; = 04
w*w .
iy 1.5 \ | | | | | |
1t ' % 0 0 10 20 30 40 50 60
§ 11 2% K F (MPa)
- % Bl 7 DZ4 £ 55 E A8 R D)5 RN AR A E
' o 5552 0 AE H A

wKME I ME &/AME

B5 NHE AO FR A O A4 B ] 3 0 L
Fig. 5 Rebounding bulk contrast analysis rebounding
between artificial cores and natural cores
1—RRE L 2— N O

1—Natural cores;2—artificial cores

BT 0 S A7 A A AR G B0 0 B 6 R L 181 6 Bl RS
B — A KRR I R AR A B N al DL B
A BRG0P B L PR BRI AL B 2
LRI R T R BT 5 6 RXTN B
MCIET 6 F AR A S5 s A ] B A R A% il A 20 b 8 s
TS Z R A B Z T AT DL Y i il 2%
FHLLE H R R BE W 45 (W 38 0. 991, 58 2] L]
A AU IR i 4. K2y 5 MPa i, i B — 4>
JEAS S R AL G FE IR S N 5 MPa I % 0
MPa g Fi efv, JH [l i ] 4 o A4 [ 58 ) 8000

S0r 1.2
~ 40 ] U Zes L10 @
£ 30 L0.8
= o ¥
= 20 AR B, F0.6 &
) 0.4 2
= 10 04

) X ) ) . - 0

0 2000 4000 6000 8000
IS 1R)/ (s)
B 6 DZ4 A& b3 ) 5 AR A% I I ]
ALK A A

Fig. 6 Effective overburden pressure fluctuation and

volume strain of sample DZ4 vs time
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Physical Simulation Experiments of Sandstone Rebounding
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Abstract

All forms of matter have the property of elasticity that can be compressed when the load increases and
can spring when the load decreases, so do the porosity rock. The investigation of petroliferous basins over
the world showed that one or more erosions had occurred after its reservoirs deposit which means
unloading and leads to sandstone spring or interstice expanding so that the pressure fall in the reservoir
underneath the erosion surface. The process could offer not only extra spaces for oil and gas accumulation
but also the power to pump oil and gas. Based on geological analysis, a physical simulation experiment has
been done, and the result of the experiment indicates that the lithology is the uppermost factor controlling
the sandstone spring, and the confining pressure takes second place. And a mathematical model has been
found between the sandstone spring process and the effective overburden pressure depending on the
analysis of the experimental result. A comparison of sandstone-spring quantities between natural cores and

artificial cores showed that the former is usually less than 1% and the last is usually more than 1%.

Key words: sandstone rebound; physical simulation; orthogonal experiment; unloading pressure;

effective overburden pressure



