®ITH B3I X BN 5 IR Vol.37 No.3
20214 95 JOURNAL OF TRANSPORT SCIENCE AND ENGINEERING Sep. 2021

XEHS: 1674-599X(2021)03-0058-07

R R AR B L A IRIRST

mHx, #E, XK', K= AT xR’
(1. FPEARAKEENLRZEHARANE, #d KV 410004;
2. HAkFE LARTAEFER, Hd K 410075)

8 E: KIERAEMHIHR LFERE, ST —MlERXETMREINRERE, UEREEREEN
PN KB L HIX BRI BT AR, SBK P AR RMEE LR E R BB BV K M R x Ve K Rk R JI 0
HWRBETHI . IASGREY. ERNELRERIEEFELEE. MR, U8 RE A L E 38 AT B
%, FEMEMBRET, FLERNREEI>EAERN>EEIRRY: BERERESIAER KN,
i e K KN s >R S TR R E>R IR R A, ERFEABR L ERE AN R REREERBNERAMRE
HYE. BERTARKEHERELRR RSN FRESE.
KA FiEL; RAKENR; BELRXERS; Rk
hEFLS: U452 MRIRER: A
DOT: 10. 16544/ j. cnki. cnd3-1494/u. 2021. 03. 009

Impact of clay properties on transport ability of mud residue
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Abstract: Based on the working principle of slurry discharge process of mud shield machine, the
experimental device for measuring the residue conveying capacity of mud was designed. The mud
pipeline flow was utilized to evaluate the residue transportation capacity of mud, and the impact of the
content of different types solid material, distance of transportation and mud properties on residue
transportation capacity was studied. It was found that the residue transport capacity decreased with the
increase of the content of solid material, transport distance, mud viscosity and specific gravity. With
the same proportion of material , the transport capacity of the following three can be ranked as follows:
clay slurry> mixed slurry > bentonite mud. With the increase of conveying distance, the decrease of the
pipeline flow can be ranked as: bentonite mud > mixed slurry > clay slurry. The effect of increasing
mud viscosity is better than specific gravity on reducing mud pipeline flow. The results can provide
reference for the selection of mud performance parameters in the construction of mud shield.
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Fig.1 The test device for conveying capacity of mud residue
12 HBHR
1 BE¥ERK

SHUE L. BHEEN K RBEWAEME,
FUMEHER L AZTE, BHEES 600 mlVEHK,
WIFATR T

2) WEiES

AR L, #THS. hEREMETE,
BB EZN025~0.5 mm KPR ME AR E L,
BHABRELBANEN8 2.

3) BLERES

ST VR K L HNE AR WA B VR KA,
KAHEA. BREBFHREHERBARRK
. REHARBEETHRIUG 48 gL
BIANRES, FAHESED LSS BIERK
. BERHEBRMTE.

4) JeFE T HIEAL S RLE BT

BAFMAASEEESSEEISREM,
EHSERRTEMEE - MNMAER, REFERKME
WREEREZE. RERAREE N —mEER
KW EMHRAL, A mBNRRES, BRRE
KERHFHPREDLRER.

5 EXBTREELHNE

RAERLB K E W TR FHE R R ik e 3R
BLBEABMIERE, HAXARKE LF#HS
MR, THAZRESN, BEEREZERER
SEME. BITABSIATFR, WBEREELES
REH, BARFREHE. REITHFEEFL
MHERIALIFR, FRFTHFRRET R, B3R
O VB IR AR HE A% bR .

6) VB - FriKkEL IV

RBEGHRARBIMREY LB E BN
Het HRBEQMHREERI HHEREER
B, EESRARZREEINNE,

7 FTHER

HE U RSB TR AL R R .

2 GRS

21 FREELMEAEKE

HHARF LB LML, FONE
TR B AR SRR E L EIE R R
. UFLEENTE, REHAFREETER
B TR R, MR ILE L



60 x # #

5 2 F 37 %

®1 BLRETLALRIIL
Table1 Mud mix ratio of clay and sand

gﬁ Wkml  Bg BBV gi;ﬁ@ Bt/
NTNJ-1 5600 160 16 8 48
NTNJ-2 5600 320 16 8 48
NTNJ-3 5600 480 16 8 48
NTNJ-4 5 600 640 16 8 48
NTNIJ-5 5600 800 16 8 48
NTNJ-6 5600 960 16 8 48
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Table 2 Test results of transport capacity of clay mud
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residue Table 3 Mix ration of bentonite slurry and sand
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BEs B [6)/s iFEls PRTNJ-1 5600 160 16 8 48
(cm?ss) (emPss D) (cmdss™)

PRTNJ-2 5600 320 16 8 48

WK 1302 43026 1558 35942 18.12  309.11
NTNJ-1 1321 42392 1597 35068 1875 298.67 PRINJ-3 5600 480 16 8 48
NTNJ-2 13.69 409.06 1675 33425 1992 281.12 PRTNJ-4 5600 640 16 8 48
NTNJ-3 1429 39188 1739 32194 1982 282.54 PRINJ-5 5600 800 16 8 48
NINJ4 1516 36939 1774 31573 2068 270.79 PRTNJ-6 5 600 960 16 8 43

NTNJ-5 15.19 368.63 1826 306.66 21.32 262.66
NTNJ-6 1555 360.13 18.84 297.18 22,18 25248
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Fig.2 Flow curve of clay mud pipe
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Table 4 Test results of transport capacity of bentonite mud

residue soil

HIEER 2 m BMiEER4m HrZEE 8 m
wmes
N BiE N BE . HiE
% % ik Wik
T T A T
(cmdss1) (cmPes!) (cmBes™)

EAK 1302 43026 1558 35942 1812  309.11

PRTNJ-1 13.47 41574 16.23 34499 19.00 294.74
PRTNJ-2 1494 374.83 18.63  300.51 22.61 247.73
PRTNJ-3 1731 323.51 2297 243.82 2991 187.23
PRTNJ-4 19.43 288.21 27.76  201.73 3991 140.32
PRTNJ-5 2332 240.17 3345 167.40 48.39 115.73
PRTNJ-6 27.07 206.87 4333 129.23 75.57 74.10

I BREJI30kPa, FHHREI m, FBHEES 600 ml,
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Fig.3 Flow curves of bentonite slurry pipeline
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Table 5 Mix ratio of mud-sand mixture

gﬁ Hhml Ftg WiELg BERY/ ;?;;ﬁ " /g
HHNJ-1 5600 160 160 16 8 48
HHNJ-2 5600 320 320 16 8 48
HHNJ-3 5600 480 480 16 8 48
HHNI-4 5600 640 640 16 8 48
HHNJ-5 5600 800 800 16 8 48
HHNI-6 5600 960 960 16 8 48
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Fig4 Flow curves of mixed materials mud pipe
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Fig.5 Curve of mud pipeline flow rate changing with

content of clay
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Fig.7 Curve of mud pipe flow changing with mud

performance
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