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Abstract: Mathematical model of mortar dynamic dewatering
process was established based on theory of capillary mechanics
and fluid mechanics, and it was verified through dynamic
dewatering experiments. The relationship between model and
water retention was further studied. Influence factors on
water retention were discussed based on the model. The
results indicate that the early stage and the later stage of
mortar dewatering can be simulated by Capillary Gradual
Contraction Model (CGC) and Capillary Integral Contraction
Model (CIC) respectively. An inverse linear relationship was
found in CGC instead of CIC between the rate of square of

dewatering quantity and dewatering time and water retention
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rate. In addition, the influencing rule on water retention of
fresh mortar of water, binder and cement-sand ratio was
obtained in theory according to CGC.
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TKVE - /NEF H K R A BR A /) A2 7= i PII52. 5 7K
Ve, %F 3120 kg » m®, tkR A 364 m® - kg™ !,
FRERREEEKE 0. 27, HFH8 CFER.

TRy . E HB R EM A FRA R A 728 S95 78
R 2830 kg e m *, LR 398 m® « kg !, AnifE
WERKE 0. 27, HFH S Fon.

MR . —Fh AR O ) = B R A K, 5

BE 2390 kg » m °, (LR 490 m? » kg ', AR UETH
FERKE0.25, HFH HF £5; 5 —MREFRIL
AIRAFRBEH — FM K, % 2 220 kg » m ™%,
HERER 460 m® » kg ', FRdEREFR KR 0. 29,
FH: F Fom.

TRV YR b A R LR 1.

FELA 4Rk R0 15 000 mPa » s, ¥ 8
MC FR.

. e BRI b, RS TG 525¢ @ 1R 5t
T FRb SR AR R 10 0T VR Y B RLAE B i B ORI AR
AN 5 mm.
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Tab.1 Chemical composition of different powder materials %
Wik We,0 W50, Wal, 0, Wre, 0 W0 Ws0, Wro, Wg,0 LOI
C 61. 30 20. 8 6. 34 3.07 1.03 2.29 0.29 0. 85 —
S 15.00 56. 2 17. 80 4.10 1. 30 0. 40 — 2.00 —
HF 47.00 27.4 12. 80 5. 50 2. 50 6. 20 — — 2. 40
F 5.49 50. 9 29. 80 7.08 1.67 0.91 — — 4.76

. LOI %/‘T‘%%%;wceo,wﬁoz » WAL, O s WFe, Oy » WMO » W0, » WO, y%oﬁﬂﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ.
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¥ 2 kg EYHCAE M _ LI TR 8RR S B bR — B At
TFr) B HH 8 A b o AR A 1k TR , T 3R L R B
[l kS 1. T A5 AN ] Bsf 220 ) 0 4K IR 7K 5 o B A
AN RKAE.
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REE S

R2 BEISRAERBEASBE

Tab.2 Component dosages of sample mortar dynamic water retention test

A4y HF-1 HF-2 HF-3 HF—4 Cc-2 S-1 S-2 F-1 F-2
KE/g 150 150 150 150 450 350 450 350 450

/g 600 600 600 600 1200 1200 1200 1200 1200 1200
X/g 80 85 85 85 225*% 228* 228* 231* 213+ 230*
MC/% 0 0 0.1 0.2 0 0 0 0 0

. R BEE R (80£5) mm HMAE.
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JRERERBHNER AT KU E B E BETH
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R SUE P N ER R R AL TRIR R . B AR, EER N
M2 7K 2 L D I N B 28 K S R R AR 2, B
DARD SR A (6 AL R P B R K R R BOR TR .
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I rb S AR A A pl R A L 2 6] ) 2 B B
9, R IR TTFE AT T B4R ZE R T AR B
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Fig.1 Schematic diagram of CIC Model
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Fig.2 Fitting curves of CIC Model (Sample HF-1 and
HF-2)
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Fig.3 Fitting curves of CIC Model ( Sample HF-3 and
HF-4)
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Fig.4 Schematic diagram of slurry pie dewatering
for 10 min
2.2.1 BHEHHNWBEDKRKKIZHTEN
s

HTEHERARE AR ZH K, B
JE T R B B (BOh dD , 3B 5 . B R
Nt RABHE R, R AVIEBHAEFE R N
IR W E B/ N B A, Q NPIAE ¢ I
ZFRIKE L RIEBYE F I S RRFE (3D,

LI D H 2R K
Al g mpocos s
v =g R0 ey, B &)

H B @ A1, 36 408 WL (A BB D D 3 Ok Tk A

T, B IS 3]
2xRdRdlp = vdt —— ﬂ%}%ﬁﬁndz

3
RARId] —— Ruin¥c0s 04,

8y
P15
Ry L. R, ycos g
JRdeRJOldl = faageos [ a
., R, ycos@
[ _—Zy(Ré—anm)t (6)
BREORARGE
1\,
(5) —#
- VRt

K. & = 8y/[nyp’cos R, (RE — R4 ] . B
Tl di 15

1
vdt = ——dt
vkt

1

PR35

. t - 14 1 _ t 2
Q_Jovdt_Jo N (%)
Qz/t _ z1, _ KZY[OZCOS 6R13§m(Rg _ermn) D

7

d/

BE5 EAFHmEKEEITER
Fig.5 Schematic diagram of capillary gradual
contraction model
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Fig. 6 Fitting curves of capillary gradual contraction

model (Sample HF-1 and HF-2)
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Fig.7 Fitting curves of capillary integral contraction

model (Sample HF-3 and HF-4)
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Fig.8 Fitting curve of CGC Model for the mortar with
different binders (B and S ratio 0.33)
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Fig.9 Fitting curve of CGC Model for the mortar with
different binders (B and S ratio 0.38)
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Fig.10 Fitting curve of CIC Model for the mortar with
different binders (B and S ratio 0.33)
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Fig.11 Fitting curve of CIC Model for the mortar with
different binders (B and S ratio 0.38)
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