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Proportional optimization of polymer-modified bentonite slurry in pipe jacking
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Abstract: The polymer-modified bentonite slurry has good rheological and thixotropic properties, which can adequately
perform its functions of lubrication and support in pipe jacking construction. Therefore, it is widely used in construction due to
its high efficiency. For different construction environments and geological conditions, it is difficult to form a unified slurry
proportioning. Based on the requirements of slurry characteristics, the effects of sodium carboxymethyl cellulose (CMC),
polyacrylamide (PAM) and guar gum on slurry characteristics are investigated. Within the suitable range of funnel viscosity and

filtration loss, the prediction formula is proposed, and the correlation analysis is conducted, which can provide a reference for
the preparation of slurry proportioning in engineering applications.
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Table 1 Grouping of bentonite slurry
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Table 3 Grouping of bentonite slurry with sodium carbonate and

CMC
4H5 Kig i t/g  Ail/(mol-LY  CMC/g
Cl 2
2 3
3 50 0.4 .
C4 5
C5 1
C6 1000 2
P 75 0.8 3
C8 4
C9 1
C10 2
o1l 100 0.8 3
Cl12 4

4 4R PAM BiE LR SRIXIE 53 4R

Table 4 Grouping of bentonite slurry with sodium carbonate and

PAM
205 Kig JEiE /g Aigd/(mol'LY)  PAM/g
DI 1
D2 50 0.4 1.5
D3 2
D4 1
D5 1000 75 0.8 1.5
D6 2
D7 1
D8 100 0.8 1.5
D9 2

5 ERHIVRER A LRI o 4H

Table 5 Grouping of bentonite slurry with sodium carbonate and

guar gum
Hal Ke Wit/ dAiBg/(mol L) IR/
El 0.2
E2 75 0.4 0.3
E3 0.4
E4 0.1
E5 1000 100 0.4 0.2
E6 0.3
E7 0.1
ES8 150 0.8 0.2
E9 0.3

2H ) Kig 4L H/(mol- L) JiiE 1-/g
Al 50
A2 1000 0 7
A3 100
Ad 150

2 SRR IR S 4

Table 2 Grouping of bentonite slurry with sodium carbonate

205 Kig 4L H/(mol- L) JiZiE 1/g
Bl 50
B3
E: 1000 15500
B7

B8 75

EMFEIER (20C)  #HiiFEEZ (1000 r/min) Flfi
FERFIE] (1 h) 264, EHKEETHKGEEE 30 min,
AT B AR R B AR YR SF B R R S B
THEATI S, K 700 mL BN 4, a5k
Hypt 500 mL YR 5 |, BONIRFREEE, @
FHUETEE N 25~45 §®, IR AT d b R Sk
1T E, £ 0.69 MPa [fJE 77 F, id3% 30 min @It JER
TS AR, RUONIERE, EWIERKENEBEL
25 mL[l,

2 eREECEEIL AR
I LA 8 %, R LR A — g3
REEL 580 36T b5 TR B MM AT R, TP
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Table 6 Results of bentonite slurry with sodium carbonate
FekR Bl B2 B3 B4 B5 B6 B7 B3
JERE/(m L") 47.8 38.6 31.5 24 49.7 40.2 324 24.6
TR s 19.5 20.4 21 23 18.5 19.3 19.9 21.8
7 i CMC B R INLE R
Table 7 Results of bentonite slurry with sodium carbonate and CMC
fetr Cl C2 C3 Cc4 C5 C6 C7 C8 C9 Cl10 Cl1 Cl2
JELE/(m L) 106 9.6 9.1 8.4 12.2 9 8.1 7.4 11.7 7.9 7 6
TR s 242 281 42.9 70.2 21.6 25.1 34.2 58.3 24.9 35.6 563 4385
#< 8 4hfy PAM BiE LRIt Ie 45 R
Table 8 Results of bentonite slurry with sodium carbonate and PAM
FELn DI D2 D3 D4 D5 D6 D7 D8 D9
JELLE/(m-L") 14.3 13.7 11.8 13.6 12.3 10.9 12.2 11.8 10.2
TR s 33.3 36.9 39.1 34.5 38.4 41.3 35.4 40 42.9
9 IR AL R ISR
Table 9 Results of bentonite slurry with sodium carbonate and guar gum
FELn El E2 E3 E4 E5 E6 E7 ES E9
JELLE/(m-L") 32.6 31.9 31.1 26.1 25.3 24.4 20 19.6 18.8
TR s 24.2 27.8 35.2 24 27.8 38.4 32.4 35.9 51.6
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Fig. 1 Characteristic curves of bentonite slurry
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Fig. 3 Characteristic curves of bentonite slurry with sodium
carbonate and CMC

10 | — gk RScE 125
- SR ST
w SRR EHIA R
0.8 o WFENEG A el
Ap=14079x052 BT 120 »
=] T )
o6 N\ 0 . 8 ]
¥ - x
. 7,=0.29+0.71e-247> | 1.5 =
04 - .
[ J
a3 ]
0.2 . . . 1.0
0.5 1.0 15 2.0
PAMBS I &L/g

4 ZEFE PAM B LR SRAB AR E Lk (5]
Fig. 4 Characteristic curves of bentonite slurry with sodium
carbonate and PAM
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Fig. 5 Characteristic curves of bentonite slurry with sodium

carbonate and guar gum
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Table 10 Results of absolute degrees of gray incidence carbonate

and guar gum
mEY AR RSPREHOGEE  JERE ORI
Cl-C4 0.9286 0.8666
CMC C5-C8 0.9604 0.8812
C9-C12 0.8218 0.9095
D1-D3 0.9927 0.8517
PAM D4-D6 0.9846 0.8955
D7-D9 0.9772 0.9176
El-E3 0.9808 0.9938
JRUR I E4-E6 0.9683 0.9946
E7-E9 0.8211 0.9988
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