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Laboratory Study on Disaccharide Organic Compound Drilling Fluid to Reducing Drill Pipe Torque in Trenchless
Engineering/ TONG Hong-mei', MING Lei’ (1. Jiangcheng College, China University of Geosciences, Wuhan Hubei
430200, China; 2. General Constraction Company of CCTEB, Wuhan Hubei 430064, China)

Abstract ;. High viscosity silt soil strata have been often encountered in trenchless engineering. Great shear stress is needed
to destroy the soil mass, thereupon many project accidents happened such as too large torque of drill pipe, difficult guided
drilling and hole reaming with construction delay. In this paper, by the laboratory experimental study and the analysis on

the mechanism molecular structure, a common disaccharide organic compound was introduced, which was applied in drill-

ing fluid to effectively solve the high torque for drilling in viscosity silt soil strata.

Key words: disaccharide organic compound; laboratory experiment; molecular structure; trenchless; drilling fluid

0 3I&

TEAETFAZ B TE b 2o 30 5 7K s 10 Rl
IRV )2 IR ARG TR SR, S R HL = A EE
FERBOR w2 T B B R B AR T,
FCERE TR, AAETHZ G L i —— ) ML
BAYLLERE £ N LI =K PR - DL FE
1o KL A PR RIA THORG b R A A T R R, Bk |
YL B RIESE— FR A AR, T SRl Y DAl
BV T 20 b B X DA e o i ) L
1, T T AR AL A Bl B 2 22 ) ) BE A T 2
A BRI S A . BRI sl i
TR A FH A F A S A sk, (EDRE 12226 7
i T ARITZ TR A7 S 091 %287 il Y
AR PR I BV IR AR T2 )2 P2 et 26 T A
AR — . AR ARITHZRINE T2 il A
{1428 PR AN E 73BT, I3 e 52 Ps TR I H 36k
THEISAS IR 5518 B R BE A o 4 2 H
A I INEL ) R R O AT

1 #HENNFTE
TERG L2 RS RERT AR IZ R IR T R8T
IR TR PR 1 Y 1) AU AL N I ™ 5 B HL S

s HHA.2011 —01 -09

FLBERYBE SRR, Bl Sk Ve fu )™ i, e 2 S B T
FAMELL AT T, Bl AL N BERE I Bk s fL ok
AR A AR IR AR LUIE H Bl ik, AR AEITZ
it 32 B DU T AR A S )R A g 55
75 ZORBIA AR SE AL HERT . AP T T 20 B9
JrE e AT DU I, B AL R TR RS
JEIR R R R
1.1 P EhEmt AR

Sl Bl Al B A AL i R T ik R TR
ARBITTIY SR R BRI, ARG E A, —
Rt PIPUBT SR © (R RN 70 = otge + ¢, K11
IR R T 9 B U1 7B, Bl AL A% 3 2 Sk
BORBYJA 1), BVASE s WAL A AT B DT I A
RV A A T T 25 5 2 pe i — 2 Y L JZ= 7
JIA AT LI T,
1.2 YL AHE
1.2.1 Bk fLE

BT SLI, SRR Tk b B
S 5 R A = A B EEE T Bl — RE I, AN R
T A= A A BE R T AN[R] 5 FHE D B 4 ) 5 4k
AR AR, IR Sk B9 AR MR Sk A o J3E A 5 i 5]
P FLHUEAE ; BeAh, I AL AH 258Kk, ZTE R 1) £

YEZ BT . A (1984 - ) , 20 (DU ) , WAL BN, v [ 3 B2 (T Y302 58, 3t 5 TR ol , At 1, S B 48 TR B oo AT 52 T4

H11b 4 BT, thm0207@ 163. com



62 O TR Ca 358 TAE)

2011 447 38 55 4 1

IRIMERR , B (O FH AR (R R, AR YR T e S i T
2E IR BB R A LA AR TR AR
PR’ cosa

8
AP P——AlE R 7 kN f—— PR 2R 80 R——&G
Sk EAE ,mm I—AFE K m,
1.2.2 OIS LA

YIRS AE DT AR, F 2R KR AT S
B SRR VE AT R AR DIH . ARYED LAY
SEBRAE S, EE 7 T 2 Sk R AR i 0 2 AR i
(LYW

M= ij'“ 2fP sinOLtaZIn3 . 2P (R32— r32) sina
reota R -r 3(R -r)

A e P—Hlim) 5 ) kNG f——PE 4 R 80 R——4
Sk EAE, mm;r T —%Y fLEA, mm;! (=Sl
K ,m,
1.2.3 HHEFHT

A TE I 7 [ 4 A8 T 48 1 2532 2R [l
Bt iR 77, 5FL ISR LA LA T B B E
V2 FLRE P A Fe g AATTTE [l 46 7 R T 7 2R
JEEAEERH 7 ; P00 T LA B B A A — e S i
BT LA = AR 2 52 2 Rl A Y B
1o FRX IR RH ) e AL RN 1A R SR T

FIVERT R R4ERH R

F' :an:%gﬁ[dzpl - (d~-3)%:)
25 | Y (B4 RE A -

1
M= J;) fP.(l-x)sinatanadx =

" 8nfEI
K =”fN:an:peatge(pﬂfz)-d)
M BIHERE S B A . F = F7 + F”

A, P—Ahm )7 kN f— R R 5 p—
WINEE  kg/m’ s p,—— M BIHE L, kg/m’ ; —
FIEREE m; 6 FLAER S £, rad ; p——FLAR I
AR, myn——Pr Bl B B BG ge——F
B 9. 8 — B RKE, m; E—F 1A W
i MPa; I— 5 18 AWM, m' ; D——FLAZ,
FIEIME ,m,

m;d

2 FEMEEHFEPHERTE

%%% C12H22011%%%%*H%%§ a-—1 ,2’%}%%‘5
A AR S RO | B e —Fh Al B R P
HEEHIRE i S N TES R P AL e T T

(1)8 N3 3 AMAFRRIE, L THR I T C6.C1”
Frce’ b, HAy 5 A s FEpR A+ €2 .C3 .C4
C3'.C4" I ¥Rk ak AR i A S g i 1 It
J¥h C2C6’ >C4 > Cl' > HAbFpER 3L, h 2 4~

A, Fe AR o - WL 270 FR T IE W AN 3R
RACMEmE ) s RpE IS B - MY, o IR T SRS
PRI (WRIEER )

(2) I3 FRAFERE , fE—5E KM TS K45
Pl OV, 5y 52 R e It K A, 23t g B2 m] e pH
(EAII B R TR E T3 i 8 B9 A LA T B, )™
Az — ZR G B AR MG SR, LA Ak Ak
RFAEA A Rl BEAL st ARG e, B
A IR S Y

(3) FRILM S LEE , 32 P fE 45y 25 (a7 8
SRS i S R SR IR 24 . SRR SRk o1
FOSE TN AEIK R 7 A 25 Rl A T R M, A REER
TABUEF T,

(4) Long W $2 1 BEME7E WG , ME—n] Db A
YA 7 VR RELE U AN SR A R B AT

(5) W TRl ik 254 v 9 e SRl - 3R
(35 S 2 A0 1 IR RS = 3 T, T A BB
JZ AR RS ORI A SRR I KA R R
RS ORI IR S5 A R, i 11 ph 7 DA TR0 2% 0 3
HORETA A 3 IR B, TR e B I A [ A
R AU PR

(6) BEDL ST B Akt o) 3R i, J2 2 B s 7
R L W20 B 731 Z TR UK A 1, RS A A%
s G B A A (R K AR K R0, (o RA
I,

3 HhARENXEIEREITH

N T AR R FIANR] 705 R AR
YERE, 70 BIHEAT TS TE T R R
W, I Rk B AR SR %, R A
WIS, SR IUKAE 24 h JFHE 6% I
NP
3.1 WANEPFH

FEMMBIALR S SEAYERES LR 1, i3k 1 AT
A AR ISR AT LASCE S TS PERE R
PP DR B, PR SRR, (EUR X UK AL I 13K
FIINA SR INGR 0 8, PR AR FHRCR R AR, X
PR 25 AT Bkt R / NR sBEL T,
PRSI, e BT UIRRENE ; ITAE CMC AR, AR
B RE BE BISEMRAN K, AR T 3/ 0001, IF BXEAS
Rl 2 PERE ) BLIEAR AY nE 2A — AR TEAT AL
AR 2 AR AR W . e (S5 )
3.2 HWEEIFH

IR 4 T REE B IO R BT T PR RE
R EP — 245% J 108 2 4500 35 98 1) 1 0 2R M0tk A T



2011 4F47 38 &4 4 1

B TR A 468 TR 63

R FEROARRERMEEE

5 b 4L AR AV/(mPa+ s) PV/(mPas s) YP/Pa @6/03  1"/1’ n k/(Pas s") m/(mPa+ s) FL/mL
1 K 15.5 10 5.6 5/4.5 2.1/2.6 0.56 0.47 5.90 28
2 HI+5% AN 11.5 6 5.6  6/5.4 2.1/3.2 0.43 0.77 2.76 26
3 I +10% ARk 11.75 6.5 5.4  6/5.5 3.2/3.6 0.47 0.65 3.35 26
4 W 129 CMC -1V 18 12 6.1 4/3.5 1.8/2.8 0.58 0.48 8.19 12
5 I 42% CMC-LV +5% [ 18.75 14.5 4.3 2.5/2 1.2/2.4 0.71 0.24 11.25 11
6 I +2% CMC - LV +10% K 19 15 4.1 2.5/2 1.2/1.5 0.72 0.21 11.58 10
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1 5.356~999.930 25.663 506.713 715.743 426.562 0.017
2 1.986~95.909 8.955 20.058 34.805 21.335 0.337
3 2.174 ~104.959 10.074 21.793 38.105 23.358 0.308
4 0.469 ~42.603 1.384 3.586 12.068 5.358 1.344
5 0.562~73.179 2.064 7.773 19.751 9.757 0.738
6 0.615~66.869 2.069 8.563 20.635 10.282 0.700
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