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Abstract

The density of the channel grouting of prestressed beams plays an important role in the bearing ca-
pacity and durability of the structure. In order to understand the control indexes affecting the density
of circulating grouting, the Fluent is used to simulate the circulating grouting of prestressed beams
with the numerical method. The result shows that when the viscosity of slurry and grouting pressure is
constant, the longer the channel length is, the smaller the density of grouting is. When the channel
length and grouting pressure are constant and the water cement ratio is 0.26~0.28, the viscosity of the
slurry has little influence on the compactness of the grouting. When the viscosity of the slurry and the
length of the channel are constant, if the grouting pressure is too small, the grouting density is too low.
With the increase of grouting pressure, the density of circulating grouting increases remarkably. But
when the grouting pressure increases to a certain value, the influence of grouting pressure on grouting
density is not obvious. And the minimum grouting pressure and the recommended grouting pressure
of the super long channel with different lengths are given through multiple calculations. The analyzed
result can provide theoretical support for the construction of circulating grouting in practical project.
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Figure 3. Meshing results at different positions of the model: (a) Entry grid; (b) Curve descent grid; (c) Exit grid
3. RBEAEIEMIERIDER: () NOLLKIE; (b) B TREERML; (c) HOALMLE

MHE: BMAER, B HKERK.

e ABRUY THEROR, Y 7S REE S, BTN, g 9.8 mist.

WS RMIK S KIS Hd Ny 25 R K E 5K /724 0.072 N/m.

A E.

ERERTRE = B R SO RERRE = B2 BB 5 mm

WM NOAR R ENE DN, N RSN ABRANRE T RIE; O i &
BB A 264, MO 0. dEC4b, SAERSEN 0, IREFAIERSEON 1, HOALRE
o

R A IR %I

ZAHMAEA: VOF ZAHMBLAL, — il K.

TR KA PISO Hik.

IR A MR AR BN AT NI G 2 SRR 808 1, WIS 0, WILEHEE N 0.

P I AR KB N 0.001 s, FHBGESRF 20 AN B KARTE — B .

WEIGFLL EESH SRIETTRE R EIEAT IR TR T, AR SO FC I R, 755 7 B 0
IR 3 oy R 2 SRR B, TR FRo, R LR RRXT 25 5 R A WS SIS i AT

3. HEGR5S S
3.1 =R EHR

KU A VTBUES, R FLE KR . RRORPRERE . EJR e 5o T 5 85 S B 1) s i) DA KGR K AL
T8 B /NEE SR R 5

W9 FLIE K BE R e S % SIZFE IR s2 il I, 55 B0 AS [RGB R AL BB 1 AT 2 A, 4045 30 m, 60 m,
90m, 120m, 150 m, 180m, 210m, 240 m, 270 m, 300 m, 330 m, 360 m It 12 FKFHEE. KK

DOI: 10.12677/0jtt.2017.65029 221 BB EEFW/ N


https://doi.org/10.12677/ojtt.2017.65029

WM B 5%

LR FE 9 T P B0 RS FE A 0.9 Pars,  HEE IR 58 it T 7% FI 1 0.75 MPa.

BT 50 SRR P 0 e 2 8 SI P RO 2 I, 55 0 AN R RG FE I LB A A AT 2 GRS, BLFERE N 0.5
Pa-s, 0.6 Pa's, 0.7 Pa's, 0.8 Pa's, 0.9 Pa's, 1.0 Pa's, 1.1 Pa's, 1.2 Pa-s, 1.3 Pa's, 1.4 Pa's, 1.5Pa's, 10 Pas
L. FLIEKEEIESE 210 m, ESRH SRIE £ it T A% 0.75 Mpa.

FFURE SR R e 2 S P AR AR, 7% AN R 2R e s (0 FLIE A 2 AT 2 UGR B, R i
FLIE I RE IR ) BERANEE I 1.0 Mpa, 177 Hd i i 20 e RE s K. N THAE 5 ki i+
15 I 2 25 1) 0, B LR B e B A E 22 9% 4 0.5 MPa, 0.55 MPa, 0.6 MPa, 0.65 MPa, 0.7 MPa, 0.75 MPa,
0.8 MPa, 0.85 MPa, 0.9 MPa, 0.95MPa, 1 MPa %51EH. FLIEKAEESE 210 m, R IEEDRS B it T4 30
Yt RS EE (BN 0.9 Pars.

W FLIE fe /N R BRI, 218 XA R FE K fLiE,  bhn 360 m, 330 m, 300 m %5fLiE
M2 UGRE, A HE A MK B M LIE B/MNER R, JFa HERER L.

3.2. FLIBKEEX 3R SE B YR M

AFFLIE KBS L FIEME TR, IR RS IR, T UCHER SR

4 TRUEH, LB, FRRMESEB/N MfL1EH 30 m, 60m, 90 m, 120 m i}, EIK%
SEFE D ORI AR, MALEKEIAS] 210 m, HHRESLE SURIREC. TR DR FLE K E RN,
EReEAEN TR, MEILEKEAK, NOREAL, WA ZEE )G R N, BI85 20T DL e
%, o HBURRE R SRR A B, SEURR B E AR .

P 5 AMESR 58N 0.75 Mpa. /KIBHKGE N 0.9 Pass I, WA Bh 3 — & I 18] LAJG To ik 4k S2m shin
330 m KEFLEA R B AR = .

MK 5 LA, MEEEE 0, SWHMAEE . 76280 m &b, fLEMIRA FHMTE, BIk2EA
BHRSPRE, BKERRBILALR, N OEESRAARNHES e aA 7. Fik, X+ 330 m &,
0.75 MPa VR KSR A 2 .

3.3. HERPHEEER R T SEE AR

e 1A AEH, EFLEKE N 210 m, #EF RN 0.75 MPa I, 7EF5E N 0.5 Pass & 1.5 Pas [T
FEN, BEE I IERIRE R 36K, i IS RN W AR K, B 2% S 38 SEFE AR AR /N, E R AR B4/ o
JEIERIAEFE M 0.5 Pa-s 8L 1.5 Pa-s i, JR 22 1] A8 A0 IR B K200 50 s, T s 3% 26 S AR A TR FE £ 0.5%

100.00%

99.00%

98.00%

i
@ 97.00%
B
¥ 96.00%
1

95.00%

94.00%

93.00%
20 70 120 170 220 270 320

FLIEKE/m

Figure 4. Relation between channel length and grout density
B 4 FLEKESERZEIEMNXRHZE

DOI: 10.12677/0jtt.2017.65029 222 BB EEFW/ N


https://doi.org/10.12677/ojtt.2017.65029

WM B 2%

AR R T ORI AR R LEAT BR ), FERR 26 AE R, JROBLREFEVE Y 0.5 Pars £ 1.5 Pass, AHXTAL
Ny FEIRPRH AN RE T, BB T B RE R BURE AR B

N Y TG HUTE TE s ORGP I R SERE BURE R, 53l T — SRR AR . AR FLTE
210 m, HERETA 0.75 MPa I, K 10 Pass, /KYEHILE 190 m AR, N F1AR ¥R 58 TG vE 4k 84t
SRV A H s . 5] 6 JwKIeR Tk gk aimahnt, fLIEA RN BRI AR =K.

1.00e+00

9 50e-01

9 00e-01

&.50e-01

&.00e-01

7 50e-01

7 00e-01

6.50e-01

& .00e-01

5.50e-01

5.00e-01

4.50e-01

4.00e-01

53 .50e-01

3.00e-01

2 50e-01

2 00e-01

1.50e-01

1.00e-01

5.00e-02

0.00e+00

(a)

1.00e+00
9 50e-01
9.00e-01
B.50e-01
B.00e-01
7.50e-01
7.00e-01
6.50e-01
6.00e-01
5.50e-01

4.00e-01
3.520e-01
3.00e-01
2.50e-01
2.00e-01
1.50e-01
1.00e-01
5.00e-02
0.00e+00

(b)

DOI: 10.12677/0jtt.2017.65029

N

223 ESLES TN


https://doi.org/10.12677/ojtt.2017.65029

WM B 5%

1.00e+00
III o soe-01
9.00e-01

5.50e-01
5.00e-01
7.50e-01
7.00e-01
5.50e-01
5.00e-01
5.50e-01

ezl

4.00e-01
3.50e-01
3.00e-01
2.50e-01
2.00e-01
1.20e-01
1.00e-01
Z.00e-02

0.00e+00

©

Figure 5. Contour of volume fraction in different position of 330 m channel: (a) Entry; (b) 280 m; (c) Exit

5.330 m KEFLERARMEAFIREE: () AALFR=E; (b) 280 m AAFREE; () HAOLFREE

Table 1. Numerical results of different grout viscosity
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Figure 6. Contour of volume fraction in different position of 210 m channel: (a) 170 m; (b) 185 m
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Figure 7. Relation between grouting pressure and grouting density
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Table 2. Minimum grouting pressure of overlength channel
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270 m 0.63 Mpa
300 m 0.7 Mpa
330 m 0.82 Mpa
360 m 0.94 Mpa
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Table 3. Recommended grouting pressure of overlength channel
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Figure 8. Relation between grouting pressure and grouting density of different channel length
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