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A C 3 B2 1%, WU 77 B p' i I TR PR HE S T K
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HUHE BS SN 25 em, 1 & 753094 kPa, V- 35 4L &
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43 2% R 43 (mm) i R &2 (%)
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2~0.5 0.031
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0.25~0.075 0.11
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<0.05 0.037
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FLBR = no 0.21
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412 #HA R R

PR R G50 NANER Iy W N R GE HEE
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KRN RR T B GG T RRGN AN ESE,
#E 2% By B B SR F 30 28 8 7K 8 28 W3R N RV E K
HE.

RUAE R A R T 1B ) 1, R T
EIRGE . VR D R as SR 88 K N B FEH LA AR
FAPEL R v S 2 . P i S R e KT 52 1 778 1.5 MPa,
AT BRI R R IR E T e 7T, WEHENL
K Ye H AL T SRS B 1k Z TR

AR S8 2 tH6 Fy JEFE S mm AN AR ZH i i
Ak, PIER A A R SF 150 emx 140 cmx50 em, 49AR _E
P B E S em I AR LAk (1) AR TEHE RS . k4,
AN AR I I = R AR AL T, AT B E, T RO
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W R 58 B OGAF R AR A . XL2101G Y
AR Fe it SN BT 6 4Lk, DA I 3 el R
AN [E) S B Ak 1 7K Y S B T R 77
413 PREHH

BRI ZE AR RN 1.05 m’, 454 B3IV RES
FE 15 50 28 b TR SN VD FE1.92 ¢

Z 8 (£ TiR5 7)) (GB50123-1999) ) %
KOV REY S EHNRE ARG L, & Z IR E N
10 em(R1384 kg), Yo FEIE N Ji5 A% B 4 DL RE i 567 1)
DR AT IR IR B0 0 J&, FEALE [R]— B 8] P FH 2R T IR 45 3%
P VO RE R THT, 3R THI PR 45 28 75 [ — 17 B 1 PR35 B (8] A
25~40 s, H RV FEARIAA N 1L, EZFRAR T+
[ISAIEEN N =R NS = =
4.1.4 EH KWt

N FT 5 BE RN TR 7K 8 U IE A% U8 R B T
JIR AR R, BT Yo RE AT 1 72 38 v AR 56

BB ER AL AR r=2.5 em, VERKFLIE /1p=600 kPa,
KK LA 1 1(RI K Y8 55 pes=1.5 g/em’, 7K %
% 4.42 mPa s, 7K Ve BURL AR TR 73 $9=0.25) . 7K
W UR IR TE v=69 cm/s.
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. ° o ° o n:/ L {:54@%%
u
T T 150 cm
SR BEFREE R
345
L~
H&EMNFE XL2101G 7 58

s #HAHRRRERER

1203



A5 25 REIE IR RN (K Ve % B Tl 9 1O 18 K R B 7T
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-] -13 .|
] =11 B
. Q
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“4+—— § £
ms £ 1 cS
(%) - 3
3 3
= 2
ot s e -]
el | .
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B 6 IR E E
Fa4  BWESHE
R A5 B 2R AL JE 73 (kPa)
1 10 487 463
2 15 467 356
3 20 444 382
4 25 422 337
5 30 404 323
6 35 389 357
7 40 378 364
8 45 370 370
9 50 359
10 55 355
11 60 333
12 65 327
13 70 315
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B 7 (2% RO B 1E R B VE R e

S BLBAE-IARAE X b 43 A

R B IR RN /KPR RIORLIE A% Y8 AL B
BT R BORE, DU ES TR 4 B S A A R 6 45
HEAT R EE A3 B, B0 AE 25 FE V2 80N PR 7K 8 S B T 3 1
R A BRI A & K LR &R S %

WAEA LA 14T RS, JF R EBIE R
A=2.80x10"s™". HHETves™ K Herzig™ (B 72 R, mj
HUE Y 28.4~79.3, BLEUI P 35 fE m=j=53.8, A~ [A] i
[ P B L - X 360 %o L L 1) 8.

PE ST &N, (1) 24 =10 si, 3G AH H R 5 AE /)
23~97 kPa, fii 2 T N T%~26%; /K 8 1H & 1 (1) B
AR ARG AG LIS FE IR, 23T, B B W A
BEY EONE, W2 L E g H R DU
KU R e/ DS T R 209 9 O RS BRI (2)
=30 shf, FRIR{E 5 3 50 {H AH 25 -35~27 kPa, fii 2 %
N—10%~8%. #£10 cm<r.<30 cm7t Fl PR 56 & 1735 i
P21, 30 cm<r.<45 cm G B P 56 & 77 3% 85 7 5, 45
em=<r.<70 cm 3t [ P 3356 K ) FRE IR B, T iA
R, BEAE 1B UE RN IRTEAT , 3 R LA 3 P L B E T
WS, RN TR R R R K, T8
BT IR 320 7 B AR T b AT HE NV 4 2 B 3% 7 A
SR, %0 43 2K R AE B IS I e AR R B T ) )
FEZHT G, 3) BB R T mxj - ¥ME, I
Ak g5 1ok A2 A I S bR, WS BOUK Ve 2K BT ) B
WA 5 R EEATTE — 2 IR 22, {5 P9 5 P BV B e,
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340 T T T T T T T T 1 300 T T T T T T T T T T T T T 1
5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
¥ EEEE (cm) ¥ 8EEE (cm)

B8 (W% E)IIRE- R LT B (2) =10s; (b) =30 s
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6 ik . RANITE: PN
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KPR RURE (1112 7 8 WL B AL SRR T 0 9 O, SRR BB B KR SR B 1 ) AR E S R R (E

CE V- S @7 M 22 AN —10%~26%, W) & FEFE B
() T BRIESME TR, Darcy B &, A& (4) 7K Ve I B T A FE AR AR W i B R VB R AL
SPAE TR L S s E A MR D BT AR AL T K BT 7K e RIUKE (4 32 # Ui AL BN R B T O AR,
T ) B AR P850 Al ie SR O, B — e i DA A E.
2% 3k
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3 EW, MK AROCHE, 5. A O LRREE MR e TR Y. o ERL S BARE: HORFL 2, 2008, 38: 1026-1041
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Theoretical and experimental research on the grout fronts diffusion
considering filtration effect

FENG Xiao', LI ShuCai', LIU RenTai', HAN WeiWei'” & ZHANG ShiJie'

" Research Center of Geotechnical and Structural Engineering, Shandong University, Jinan 250061, China;
? College of Civil and Architecture Engineering, Shandong University of Science and Technology, Qingdao 266590, China

Based on the seepage continuity equation, Darcy law, mass conservation equation, linear filtering law and pressure drop equation, the
theoretical model of grout fronts diffusion was established. And through the model, the filtration mechanism of cement particles and
the diffusion law of slurry fronts were analyzed. By applying the model test system developed independent, the dynamic variation law
of the pressure of grout fronts is studied and compared with the theoretical value. The results show that, the permeability coefficient
of the precipitated cement increases along the grout diffusion distance under the filtration effect. The change rate of frontal velocity is
negatively correlated with the permeability coefficient of precipitated cement. At the specific diffusion distance, the frontal pressure
drop p' increases first and then decreases, while the frontal pressure p and the average unit pressure drop AP' show the trend of
decreasing first and then increasing. The deviation rate of frontal pressure value between theory and test is only from —10% to 26%,
which reveal a high degree of coincidence. The conclusions can be used to guide the grouting design, which has certain application

value to the practical engineering.
filtration effect, grout, front, velocity, pressure
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