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Abstract: Aiming at major seepage problems in deep geotechnical engineering, a seepage and erosion device with
a maximum core length of 1 500 mm was independently developed to reveal the seepage mechanisms of various
fluids in deep strata, and seepage tests of saturated brine and gas in cores(off-white sandstone) were carried out. A
general mathematical model describing the relationship among seepage velocity, seepage range and pressure
gradient was established. The results demonstrate that, under the same temperature(50 °C) and stress(16 MPa)
condition, the seepage velocity of gas is extremely fast and about one hundred times of that of brine. The seepage
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of brine and gas is in accordance with Darcy’s law, and the test results are in good agreement with the theoretical
calculations with a correlation coefficient of 99.8%. The relationship between the seepage range of brine and gas
with time can be described by a power function, showing rapid growth in the early stage and gradual stabilization
in the later stage. However, the seepage range of gas displace brine has no direct relation with time, which can be
approximated as the combination of brine and gas seepage. In addition, the permeability and porosity of
crystallized samples after brine seepage are lower than those of uncrystallized samples, which means that salt
crystals have a certain filling and plugging effect on rock voids. This study confirms the feasibility and
practicability of the developed device and provides a research method and idea for medium seepage in deep strata,

which is helpful to reveal new scientific problems and to solve practical engineering problems.
Key words: rock mechanics; seepage and transport; pressure drop curve; permeability; motion equation
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Fig.1 Seepage and erosion apparatus of cores and its structural
schematic
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BEAh, HARBERIS TUA RIAE b A 2 O B
TR, AIBEBHBRESMARSHEES, Wit T 3/
T HO R TR 3 PR (1 R 15, TR A 0 11
FEFR R R V)M, ORI T s 2
(IR TG (10 12 ~1022 m?), JEARREIH L & K52
HOMBERIR.

AHEBRSIEBEFNMAKH Darcy 2, &K
& 3 MhETHIER, HBERNRIEE N 101~
107 m?, BERHHE AR T:

2p,ulLq
- 2huid @
A( pjp - pgown)

Kbt KAEBEE: Py Py M Py SRR

R JIRURIEE S35 A, L IR RE (4 A T A
K q M EFER AR R E:  u R
(1150 1%
EFaAVELUE ko E, FRERCE 3 XA
RIS B /7%, MIRRTEREDN 10 °~10 % m?. it
AFRFHESA, MR HA] Brace 17711224,
BER M LRSS R G
suL( VvV,
)
dlin(Ap/ p,)] (€))
Tt
Ap = pup ~ Paown
Xr: p, > Ap AR JI R R 1225V,
V, 43R b RUEE SRR S A TR SE R
7 N TR R ZE R A AR R B
AR BT 4, JERa S A
IR 2500 HAE N EE, B AR IR B 1 s
EREHMM RGATIE T, ERHEETAN
HAEIRIAEE, JR4E RS R R s, K

i%liﬂ%:cﬁﬁl] ~:
1 1(dz
5‘6‘2[%} @

K p WML, Z AEGER T

JE45 B T 5 15 3955 2T DLl i 2 ) 1 4
B, WEE SR N 20 'C~100 C. JE/ N 0.1~
10 MPa v}, FR4ERFHaET 1, SAEWHAEES
A, IS 4 F AL T Jhkrh He 70 ~F- 165 5 1 R
1514

3 ERARAR

AR VRIB AR B AE T 8 it N A e A 4%
fF, BSCHUER A E B R, SEAE B T
T, BTG A O BRI RE R DL AR AE R
. WRIGILA R 3 ANy, A BRI RS
W KKK, X 3 HREHE 1A
W2 AR, LLABR. iEF. RE 3 Ml e,
AR 6 S5 TR S i Z VB R I R o s L

(1) SAEBFREGREE 1), W A
TEFENJE 7R B M5 B 77 1 R R R REJR it < PETE
BATHE T R T HUZ NI . $3iE KL 0.42 MPa,
FEl Y 16 MPa(Z13 ~ 800 m (I8 126 14), TR EL
50 ‘C. IR EABAEE— EFEEIR
K, MOARUGRIG LA SRS B E NS MABIEN .



© 2258 «

A1 TR

2019 4

(2) WA KIZFEAEIGRLE 2), s R
KIS R TR AN A K i e B S J2 P 1 T K
Bi. wKEBESEBREKPIARLET: K
S —FERIRW, IBBRAATEX Y B R H BRI
S 5EEEENER, ZRERHHE. N
5K 1 st te, 56 2 g sMEIL AR 4 SR
55 1 PRFF—3

(3) I /KB (RS 3), 7EIRLE 2 (1)HE
fith E RO RS 1, HH MR TR R M A
TERB R IR e . [, RARIERIE N
b, REE 3 I A& S AT S R

PRI HIREE A 2 Bt 100 mmx500 mm K [ (b
Fo AT %A T LIRS, AR AR,
T 4.

{4 7.'_':' :‘ 'J

—

500 mm

I I
100 mm 100 mm
B4 KA0REE

Fig.4 Long core samples for seepage experiment

4 ERAWEREDH

41 FLERS5SEEMAER

TR DR MBS 2 /T, AU LR
FRANBERMATNE, PMEFRIBREIR 5 DL
BIRATIE M R BURIF K b s, E5EL 5
H ¢25 mmx50 mm /ML O T IT R SLBR S %
FRIMAK, RS %A% UL SR L 5 5 B e
PRFE—3, BNl AR HL 16 MPa, #5550 C.

R RAEM AN 7K 1B 3 S5 RHRRE 1 ) B4 2 5
W, BPEESESAER . FEAHE BRI AAE T, I
BT AR K S R A O FLBR R ARIE R K] 5
BRI LSRG A ORI BT LR H,
ZRKRBERENALCRERNEHE LT —Z “H

Sn-1

() &4 ATl

5o Snt Sn3 S OB

(b) St ) (1 U
KI5 45 b BHE TS iR L

Fig.5 Comparison of samples before and after salt

crystallization

7, BRI EE S A Y, XA LB E A R T
FISETEROR . &5 bRl B FLBR R ASE R 45
FERE 1.

F 1 KGR RAREE S B4
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