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Abstract: As an advanced pile foundation construction technology, rotary drilling pile foundations are
widely used in the foundation construction of highways, railways, and large buildings. During the drilling
process, slurry wall protection technology is commonly employed to prevent wall collapse and ensure
construction safety. This paper compares the performance of chemical polymer slurry and bentonite
slurry, exploring their applicability under different temperature conditions. The study finds that chemical
polymer slurry provides better wall protection at low and normal temperatures, and its viscosity is
significantly affected by temperature. In contrast, bentonite slurry exhibits better stability in environments
with large temperature variations. Specifically, chemical polymer slurry has higher viscosity at low
temperatures, which helps improve wall protection, while bentonite slurry performs better in high-
temperature conditions ( above 35°C). Furthermore, the plastic viscosity of chemical polymer slurry is
lower, which helps reduce pumping energy consumption, while bentonite slurry shows better stability,

making it suitable for regions with large temperature fluctuations. Based on experimental results, this
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paper proposes a reasonable method for selecting slurries under complex climatic conditions, providing

scientific guidance for the choice and use of slurry in practical engineering applications.

Keywords : pile foundation ;rotary drilling piles; chemical polymer slurry; bentonite slurry; temperature

sensitivity ; tests

0 5%

TEFZ B FLA it Task i by, 5 f FH U8 2K 4 BE By 11
FLEESI Rt TN 5L e 4t FRE H ol £
6T FH 0 0 L VR S 4 BE bR SR I T L P e K
R RAE WK 2 FIUEIE A REAE By 1 R A
ST B R S W A3 w1 A = v S By A
T RS A N EERNE LT YR BE
AR 5 10 R 38 R R Bk  BE S OK R S AP IR B B
B AT B PR A S5 TR SO Y, e R AR
WRD S TFREY I, Wi N T AR RE
PRI, 3 Rl R S A K PV A ) 2 210 T RIR
R BB RE 15, v LAAE S5O0 T YR OB AR
Pk, ENAMFEE X2 R G Yrle 8 5 R 1 )¢ S
AT G SR DL R AT TR AR 28T, I FLLE R 41
WEFLE L 2SR b TS R
™, Aftab %550 T8 B 52 i AY TiO, 449K
Ki-ZE 1+ (TNBT) 400K &2 A B s A -, 39 T R
R U8 I I 1, O KR B G2 T DU AR 1
HIZAK . Khalil 250 FHZARZ8K Sio, Tokiscr:
2R AW AR T B A A b i B ik 3l
R AR T T T BB AR MR R MR
(EET LRI TR AN ( PAAS) Sy 5P 700 % 485 35 i i
T HEATICR B E T SR AR v s SR I
TR B M 45 35 1% 91+ ( PAAS-CaB) 19 i 13 1 45 4%
P, RS A B TR LA T4 A
PRER AW PZH-4, IR FH IE 2850 A Ak A Al
(AR 25, FLRE i (9 e AR R AL 1 SR |
PR K 5 R A, T AT
Ap AR SR I, 2558 T S AL AR AL 3 X 2L R B UL
B ORISR B BRI, R
B0 IR IR TR R T R B D R A
P Feie £ Sy B g B, SR FH A pl BE 7K TR B 1 B il
THRUKEEPER G Y IR R ] XN10, I3 2o 5 ]
REANE IR, L T XN10 B &1,
H A7 FE Y Ah 27 2 X B BE YR % (0 F 5% 3 R AR b fE
1 AMINE A e KA RE i, X TR K AR AR
JEEFUAS [ i T 2% 1 I B 43 5 1l i 1) ol 4
il B 5 ) HE s 55 TSR FE A5 T8 AR 9T 08 AN 8 7S
gy, BT RSO R R AWK S50 e
MR RIS | 3 T X FE A SN R R A2 R

BRSSPSR T, B TR R I S AR
85 R OB i =y R
1 IR

LLUZR 5 1 B o 66 0T [ Ak 903 52 5 21 30k 10 23 L
SAEIX, AT U253 B R K 32310 1 SRR AR, D7 47
TCFEWIEHI A 150 ~200d, X 38k P A7 g XA ZR R
R, 2B A R 3, AR S TR b R B SRR A T
TEMERETEEIN (0~65m) , )2 FEH SR
MR B RN 24N, XK E
BLAUA U R WK, K SCH I SR AR e . S5
MM A AR TR bR 1 317 AR, B
KEVEFIN 32 ~ 64m, HEFR 730 51 4 1.0,1.2,1. 4,
1.6,1. 8m, PR AIEEEAE, it T T 203k FHREd2 B AL
M VRN IR AR ANE 1 FTR

LA

v
MEB e
AL

|

THERB
BB

v
BERLRTAL

FRIERIEH

IRE

v

Pl P8 5%

!

HH. BT 7

:
V2K HBE AL 0~32Pa:s

WAL
et v
L meax
oH

A 4

JRAE T

B 1 REEshALIE R

Fig.1 Rotary drilling hole formation operation process
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Table 1 Polymer mud dosage under different

geological conditions
W BEWRKBE/ (kg m™) WRFHE/ (Pa-s)
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Fig.2 Testing process
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Table 2 Performance of chemical polymer slurry at

different temperatures
R600 V-3 WBYERKEE/ iUl Bhi

HEE/ R300 Ty

< {li/(Pa-s) fh/(Pa-s) (Pa - s) Pa I

10 32.8 40. 8 8.0 12. 4 1.55
20 30.6 38.1 7.5 11. 6 1.54
30 28.2 35.4 7.2 10.5 1. 46
40 25.4 32.2 6.8 9.3 1.37
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Table 3 The performance of bentonite mud at

different temperatures
R600 ¥y ¥BVEFGREE/ 11/ S

REE/ R300

C {i/(Pa-s) fH/(Pa-s) (Pa-s) Pa It

10 24.8 34.4 9.6 7.6 0.79
20 22.5 32.8 10.3 6.1 0.59
30 20.7 31.6 10.9 4.9 0.45
40 19.6 30.8 11.2 4.2 0.38
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Fig.3 Comparison of mud properties
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