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Table 1 Test results of rheological properties of

mud with varied components

PH AL Os00 0300 0200 Or00 06 65
3% @i 1 1 7 6 4 2 2
3% i+ + 10% K5+ 20 16 14 12
5% i+ + 11% ib + 23 18 16 14 11 10

5% i 1= +0. 1CMC +0.25% 207§ 33 24 20 17 11 10
4% i i 1+ + 0. 1CMC +0. 2% 2 fif, +
10% Ktk +

D D 1A b SR R D R D BB b SIS R R
+.

3523 19 13 6 5
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Fig.1 Curves of rheological experiments

for bored-pile mud
1 -3% W30 152 - 3% Wi £ + 10% K £33 - 5% i L + 11%
b+ 54 -5% @i+ +0. 1% CMC +0.25% 258§ ;5 — 4% g0 1 +
0.1% CMC +0.2% 4l +10% 1 +
1 -3% bentonite;2 - 3% bentonite + 10% clay;3 - 5% bentonite +

11% sand ;4 —= 5% bentonite +0.1% CMC +0.25% Na,CO; ;5 -4%
bentonite +0. 1% CMC +0.2% Na, CO; +10% clay

HIE 1ol LB, e RE R #8250 1, 4 1L
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Table 2 Share rate in annular space

WALERE Wi SME g IE A #1950 25 5 1) i
(mm) (mm) (mm) (m/s) (s™h)

62 73 0.17 0.25 0.5 8.83 12.98 25.97
150
74.9 89 0.17 0.25 0.5 11.14 16.39 32.78

600 100.3 114 0.17 0.25 0.5 1.76 2.59 5.18

800 100.3 114 0.17 0.25 0.5 1.11 1.63 3.27

74.9 8 0.17 0.25 0.5 0.67 0.98 1.97
1000

100.3 114 0.17 0.25 0.5 0.68 1.01 2.02

300(6,, - 6,)
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5.11(6,, - 6y,) x N,
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3000,
pe= N (5)

o, HEBMERGEE  mPa « s N, (N, k7S HUE 6 Al
JETT I e 3, v/ min; 0, .0, R FEH I35 NN, o/
min I 1 280, TR 7, AshY) I, Pasu, IA K
KL, mPa - s,

FE A7 T R M B AR K L N, LN 43 )
5 600x/min Al 300/ min , HE A A HIH 1, = O
= 03007, =0.511(20,00 = Og00) spt, =0. 560,000 H T %L
FLE FEREFLAR K, U8 H AR G B 2o A A A1 ek 2k
WHEWN, HEEHHESITAEAX. A (3).(4)
FER T SEI RO, 4 T 53 45 e o B oA 1 9 PR
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Table 3 Plastic viscosity and yield values in

different rotationspeed ranges

600 ~300 200 ~100 100 ~6 6~3
Ay r/min r/min r/min r/min

My R Ta My Ta My Ta

3% f i+ 4 1.5 6 1.0 6 1.0 0 1.0
5% Wi + 4 6.1 6 5.1 13 4.0 0 4.1
5%+ +11% %+ 5 6.6 6 6.1 13 5.0 100 4.6

5% W+ + 0. 1%

9 7.7 9 7.2 22 4.9 100 4.6
CMC +0.25% i

4% i+ + 0. 1%
CMC +0.2% 4ifif + 12 5.6 18 3.6 26 2.3 100 2.0
10% Hi +
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Table 4 Effective viscosity at different rotation speeds

p. (mPa - s)

VA 4y 600 300 200 100 6 3

r/min r/min r/min r/min r/min r/min

3% Jig i + 5.5 7 9 12 100 200
5% Iz £ 10 16 21 36 400 800
5%t +11% W+ 11.5 18 24 42 550 1000
5% i+ +0. 1% CMC

+0.25% 4li il

4% %3 + +0. 1% CMC

+0.2% 4Bk + 10% K5 17.5 23 28.5 39 300 500
+

16.5 24 30 51 550 1000
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Table 5 Ratios of dynamic stress to

plastic viscosity of bored-pile mud

. ) WK RE Z Z¥E

I 2 m

TeA AT (mPa -+ s) (Pa) (Pa/mPa -« s)
3% g + 6 1.0 0.17
5% i £ 13 4.0 0.31
5% g E £+ 11% 70+ 13 5.0 0.38
5% I+ + 0. 1% CMC +

22 4.9 0.22

0. 25% 215,
4% W% + + 0. 1% CMC + 2 5 3 0.0

0.2% 47§ +10% K+

AR B 7 22 9 T AT ST AR, 4 Y B 28 bl 5 i 7
0.36 ~0.48Pa/(mPa - s) J& L HIE B, A A T 52
PP MR JZ U, 38 B RS SE H BE AN RS R H Y
Hi 3 v Bidla T U ), TL Al g 280 Al £ 3 7 A 90 2
(3l 28 e — i/ T ZESRAEL, AT RLIE 2 0 A B UL
(XC) #Emsh It .

Y8 KA 1L AE PRI, Y8 K BE M E B 2 [A] R 2L
S5 K B i B TR AR OR , B LAR S A R R U0 5 i T
FE R SO RE LT K, AR e = . PR AR
7 RE 7 B pRe s IR 2R e e 2 A D) 0 R Ak A 1

B3l i ASURE R BRIE ( Concha, 2009 5 X1 K 45,
1990 ; i A7, 1982) MR 4 B ATTAY 01 S5 98 30 B AT
A3 3 R i) U0 0 A 1 B 06 &R, AT LAAS B B R R
T s E ) 1A

r =<l - p)e] (9)

A, D,y SO B R UKL (W B AR, mm; p,
R g/ em’ sp, NIRKHIEE  g/em’ 57 K
PRI T S, Pasg HEFINEE B g =9.8m/s”,

AT LUE A S AE 1) 1 5 5k
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Table 6 Static shear stress of effective

suspend drilling residual

I it kite RREE WR%E w1
Ej:/\’j:” 3 3
(mm) (g/em”)  (g/em’) (Pa)
60 1.05 2.7 16.5
A+ 20 1.05 2.7 5.5
10 1.05 2.7 2.75
. 2 1.05 2.7 0.55
~ 0.25 1.05 2.7 0. 06875
) K i 0.075 1.05 2.7 0.020625
60 1.1 2.7 16
WA+ 20 1.1 2.7 5.333333
10 1.1 2.7 2. 666667
2 1.1 2.7 0.533333
W+
0.25 1.1 2.7 0. 066667
) w0 e 0.075 1.1 2.7 0.02
60 1.15 2.7 15.5
[ 20 1.15 2.7 5.166667
10 1.15 2.7 2.583333
2 1.15 2.7 0.516667
W+t
0.25 1.15 2.7 0.064583
gl i 1R  t 0.075 1.15 2.7 0.019375
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Table 7 Initial and final shear stress of mud in tests
VA 05_1 05, Y] S (Pa)

3% g i £ 3 4 1.572
5% fig g+ 8 8 4/4
5% EiE + +11% 7+ 10 12 5/6
5% JE1E 1 +0. 1CMC +0.25% 45 i, 11 25 5.5/12.5
4% W+ + 0. 1CMC + 0. 2% 4§ +
10% R - 20 2.5/10
3 KhHH M

B AL RE T A e Y T2 B I P 2 — iR R IR
SRRl 49 417 2 b iR T ) T R RE ) BR BB

TIRK M AAPERE SN, BB TR R R WK 1 2=
B, ERZSHEEN T K206 K58, =
BT o YR AL B % V) AE PN OK )
SRR L (LC) FIE i REL(Re) o
3.1 heLEFHERASRE ST
R AR L A A R o (BRI

HE A K (W0 5% 45,2000 5 25 2 45,2010) , [F] BT, B
TR R 6 A 2 e 2 S T B R R R
PR, w0 R o BN F TR AL/ RE TRt B AL
WEEAE R K A 2 WA N UE B . A
(10)  (11) 45 A S 56 K 180 H A L VE T3 A R S A
WA EIERB(ILES) .

0.13367,(D - D,.)

v

1000(D - D, )v.p.
- : (11)
Mea
S, JARORE B mPa - s50, Sy E SR
m/s5D WHFLEFE, mm; D, K HFF SR mmyp,
VAR g om’ s R, NI R B R
T LIOE R RTE R R e  CE
R Re <2100, 8 F IR .
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Table 8 Reynolds coefficients of borehole — pile mud in annular space

BiAL AR (mm)  BATAME (mm)  RIEIE (g/em®)  BHUIF(Pa) BAYERGEE (mPa - s)  LSRHUE (m/s)  HECKE (mPa - s)  HinRE
150 73 1.05 5 13 0.17 316 44
150 89 1.05 5 13 0.17 253 43
600 114 1.1 4 10 0.25 1049 127
800 114 1.1 4 10 0.25 1476 128
1000 89 1.15 11 26 0.50 2704 194
1000 114 1.15 11 26 0.50 2630 194
x99 ERWGALEIWHRRETRNNE
Table 9 Carry ability of drilling residual of borehole — pile mud in annular space
HELER AR REKERE hh SRS B b 3% 5 A ROR: B i i H AR il s % U 3 S
(mm) (mm) (g/em®) (Pa) (mPa - s) (m/s) (mPa - s) (mm) (g/em®) (m/s)
150 73 1.05 4 10 0.17 252 0.075 2.2 0.000014 1.00
150 89 1.05 4 10 0.17 202 0.075 2.2 0.000017 1.00
600 114 1.1 5 13 0.25 1312 10 2.2 0.046 0.73
800 114 1.1 5 13 0.25 1846 10 2.2 0.032 0.81
1000 89 1.15 11 26 0.5 2704 10 2.2 0.021 0.88
1000 114 1.15 11 26 0.5 2630 60 2.2 0.78 -3.60
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Rheological Behavior and Hydraulic Parameters of Bored-pile Mud

ZHENG Xiu-hua' ,ZHANG Xin-ming' , YU Jin-yang' ,CHEN Xi*,LIU Xuan-peng' ,LIU Cui-na', LIANG Nan'
(1. China University of Geosciences( Beijing) , Beijing 100083
2. Avic Geotechnical Engineering Institute Co. ,Ltd, Betjing 100098 )

Abstract: Mud is used to stabilize the borehole wall, and suspend and remove drilling residuals, of which the rheological behavior and hydraulic pa-
rameters are very important. This work carried out an experimental study on the rheological behavior of bored-pile mud. Formulas of rheological parameters
were deduced. Borehole-wall stabilization, drilling residual removal and suspension characters of bored-pile mud were analyzed. The results have theoreti-

cal and practical significance for evaluating and optimizing bored-pile mud.

Key words: bored-pil, mud, rheological behavior, hydraulic parameters
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