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Experimental study on permeability of plastic concrete under different load levels
SONG Bo!, HE Jiang tao*, LIU Chang li!
(1. T he Institute of Hydrogeology and Environmental Geology, CAGS, S hijiazhuang 050061, China;
2. China University of Geosciences, Beijing 100083, China)

Abstract: Permeability of plastic concrete under the two conditions, including the same load level and increasing load level with

time, w as investigated using the steady state flow measurement method based on Darcy s Law, and the relationships betw een

the permeability and load and betw een the permeability and internal crack were analyzed. T he results show ed that when load is

constant and the plastic concrete sample is not destroyed, the permeability coefficient remains stable; while load increases step by

step until the sample is destroyed, the permeability coefficient reduces slightly when stress ratio (1) is less than 30% , reduces signift

cantly when 1 is between 30% to 60% , begins to increase when Tlis greater than 60% , and increases remarkably w hen T reaches 80% .

Key words: plastic concrete; load; stress ratio; permeability coefficient
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FIRD R, S h b . Bt A R KRR, A kidE 5~
15 mm 84T, B AN NG At 13 809 51 sk 7, H A5
AR KIS gy O RO AT AR A) oA, S 2 fE S
bR 2( PERESRFR ) FK P )

1
Tab.1 Specifications of bentonite used in the experiment
WH W AR R pH L Koy

hr 232 >20 2100 9.0~ 10.0 200 Hif 98% <10

2 JF809
Tab.2 Specifications of JF 809 gas lift water reducing agent
SgE| AP %t (7K ) RS TR
fRbE KERHR 0.1%~0.5%  10%~ 15% < 5%

1.2 RALBLA ey kdE

Sy 52 AR 10 Y YRR R AC A b, T KR
izt B AN TR B Bt R o, 8 5 S PV o i
(KVEREZIE 1) gt AN A, 35 8 K Yo A0 iz + i (%
3), W5 0 PR PP L R R PR R V5 0B R
FEbR o A TCEr b P R b P TC I R 6 =l 4 A

3 -
Tab.3 Proportion in the experiments with cement bentonite ratio variations

o B G B 2 FI BRI

BT KPS (kg mD) B (kge md) W (kg md) £l (kg m3) K/ (kg m) SN %)
E1l 200 0 931 835 210 0.3
E2 190 10 931 835 210 0.3
E3 180 20 931 835 210 0.3
E4 160 40 931 835 210 0.3
ES5 140 60 931 835 210 0.3

BENI A R WK 4. H OGS BB R HUEF] 100~ 107 am/ s;

TR AC £ PO, AR Al PR 28 R A, MK s PBY o
JEE, TRl DR PR AR, DSOS R O D DU, A s ARG
. RARZERWT .
4 -

(n
(228 d PUEREELR] 6 MPa LL |
(3) PHEFEAE 16~ 22 cm.

T o g X b, IR B2 IR A L AR AR A b

Tab.4 Experiment results of cement bentonite ratio variations ex perim ent

g g JHK % — T APUERE 28 d B FEI P B £ PR PRBIE R
5 g 5 R o .
/cm /MPa /MPa /MPa (°) /M Pa k/(em < st

E1l 13 — % 2.8 6.03 1.93 22.01 12 506 5.62E- 07
E2 18 Lg/se 2.6 6.01 1.88 24.29 12 163 4.13E- 08
E3 19 L33 2.3 5.88 1. 64 25.13 11916 1. 14E- 06
E4 19 Lg/as 1.8 5.11 1.26 28. 84 11 004 3.36E- 06
E5 — % 0.9 2.17 — — 9 037 —

UEME A LE 2B P TR E A 25 Ak REFR B IR 5
5

Tab.5 Performance indicators of plastic concrete

with optimized proportion

Y em 18
—_— Tk U
7 ey i
Hr K A7 EY
B 7 d UL/ MPa 2.6
28 d PLIEGRE/ MPa 6.01
FH¥EF1/ M Pa 1.88
IRLE !
i PR () 24.29
L A F PR/ M Pa 11 163
BIERK SERBIERE K/ (em © s1) 4.13B 8

1.3 XEFEE5EE
W SRR A R R, L89B R K,
J5 10~ 10% em/s, 5% 9B 2 5 AT 3 /K 398 3% R 1048 4

e 310« i B M R
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d,,., 40
AT i 2
HA At HA

BIE R AT T AW 2000 B35 e Bl = iR R 56 LK
1), A HLAT 4 R B L B K RS R, 7 b B g il &R
St FHURHEE MTS =40 =ML, W KT 10 GN/ m,
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91 mso BRI, SET BoRiR R Al i Wl
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1 TAW- 2000
Fig. 1 TAW-2000 electro hydraulic servo triaxial rigidity tester
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PEtm " A sehr TR, bR IREE BB AR A
IS 280 (10 i 2 1 P, Ao 28 1 A 2 3 A 8 e Vit - BB 1)
P RO Ji, DT 532 M 8 P VR gk 1 PR VB 33 1

DAAS IR A A 5], 0 5 98 Ph VR % L AE KR AN A2, AT
ff 8T B K8, T — R R B IE R WA KT A
£ 50.78 mm, 5 110. 2 mm [ B4 f . 3R56 4088 R L%
i E B A IR A IS, RERE 0.1 s B g S U AT i 3K
HAUE R K R R R R R 2 M Pa;
JKIE A 0. 89 MPa, B 8 900 cm ) /KKK J1. 5 4> =¥
BT W 2e xR e 0 Bn B 3 kN [ 2, AR5 4
FF 3 kN faf g — BEWS IR, 4R 10 & #i 4 s 4k, B2 Wl r=E %
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Fig.2 Permeability test curves

e N O JZ B i B 3 kN, KAt it 5 I TR OC 2R I 3.
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Fig.3 Relationship between water flow and time
KEAN
0= 2x 107°7 - 2x 10" °7+ 0. 0689:+ 7. 7383 (3)
dJZL
= de (6x 10 °#— 4% 10" S+ 0.0689)X11.02(4)
T HA ™ 8900x Tx 2. 539 x 2. 539

AR B BB R H k BEI TR h 2 W 4. ]
DI Y, BRf B S S K AN, i 280Eh 0 3B Wi $id e 1) 3 kN, 9

PEREE L K21 R BB, AU
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Fig.4 Relationship between permeability coefficient and time

MR ORFFAE 3 kN IR, KU I IR R ILE 5, SGRA N
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0= 3% 10°°¢— 3% 10" °2+ 0.0057¢+ 50. 094 (5)
o,
pe U (9X10°°P= 6x 1041+ 0.0057) x 11.02 o
T HA 8900x TIx 2. 539% 2. 539
5

Fig.5 Relationship between water flow and time
IAVETRBE 1 V808 R b BEIN AR T 28 WL 6, v]
DL, PREE B L K AR, fif #0880 7 3 kN, 28 PR B+
515 R BRI E

6

Fig. 6 Relationship between permeability coefficient and time
BT FBRRGE I, B TT 46 BTG N, A7 38 189 0 h £ L
B 7, AT ELE Hh, 12 2B TR il ROAR IR AT 24l 8. 9 kN .

7
Fig. 7 Relationship between load and time
W A7 3 0, KRR I () R R LK 8, SR AR N
Q= 2x 10" 3¢- 0. 0026¢>+ 0.2547t+ 227.57 (7)

8

Fig. 8 Relationship between water flow and time

e 312 i B MR

d—QL
= dt™ (6% 10" 52— 0.0052¢+ 0.2547) % 11.02 (8)
T HA ™ 8900 x Tx 2. 539 x 2. 539

13 BRI 55 I 8] 1R BB VR R T2 0B R kBN
TN

9
Fig.9 Relationship between permeability coefficient and time
s 98 PR VR HI A PR BT 120 s W23 A 8 S5 0E
FHORA, A3 1 T AENS i 2 E I ) AR (O (1 10)

10

Fig. 10 Variations of load and permeability coefficient with time
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