$37% %5 EHAFE TEFIR Vol.37 No.5
2020 % 9 A Journal of Architecture and Civil Engineering Sept. 2020

SIAA: A W B.OR B D MERE IR BoR L] @A R S TR A, 2020,37(5) 1 182-192.
ZHOU Feng,XU Yong,ZHU Rui,et al. Diffusion Characteristics of Grouting Slurry in Sandy Stratum[]]. Journal of Architecture and Civil
Engineering.2020,37(5) :182-192.

DOI:10. 19815/j. jace. 2019. 11083

R R E R R U

A oEL i Bk ASROFLEBE.FE A
(L B TR SSE TR B TR 50 210000,
2. WROKRIRREBISIB 4 £ T RO T B 210020,
3. oft AR 5070 A R B PRSP FL I A 610052)

BHME O FRRXTHERHFILS A 5.2,0.5,0.2 mm ¥ H M iE 5. 04 REBEZBHH L,
Bk R A IR IAT AR F BT TR A AT R Ak 4 A A AR B, il 3t 4T AT
=S5 LEEREERFTTAREMER AR AR T A AR BAERRGAAERREZRE KRE
W AR EAE AR ETRARGT AR FARES EHT S LA 5H, EREAA £
BT BFEREIZY MR EFNIRRFAEREN BERAR RA; ERFTEEY B F IR
HEREN HEZB KRG EBRRE LY 0B EGIRF A KRR S EZRERES 4
SRBEERMASFANTRRFRI R ERL T LEABRELSLERAM RBRKR EREANZA
MEBRRX DR EFPHRBRY RFEBAERKF R, A F 1268 15%~80% ; 3F T A
WEFORRY BATA EH S RBRYT R FAG TR IFELTHEMNIESLES A5,
X B EER ;SRS RRYRERRE

mESHES.TU473. 1 XEARERD A XEHS:1673-2049(2020)05-0182-11
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Abstract: The river sand in Nanjing area was divided into sand with different particle sizes after
sieving through the screens with 5, 2, 0.5 and 0. 2 mm mesh holes, respectively. According to
the needs of the test and taking the permeability coefficient as the control index, the river sand
used was proportioned to simulate four kinds of gravel soil layers. The indoor simulation grouting
test was carried out through a self-developed infiltration grouting device, and the diffusion
characteristics of slurry under the influence factors of different grouting amounts, water cement
ratios and grouting pressures of four kinds of sand samples with different particle grading were
studied. On this basis, the multiple linear regression analysis was carried out. The results show

that the main influencing factors of the slurry diffusion radius are grouting pressure, permeability
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coefficient and water cement ratio; the main influencing factors of grouting volume are grouting

pressure, permeability coefficient and water cement ratio; the main influencing factors of the

strength of the nodule are water cement ratio, permeability coefficient and grouting pressure; the

slurry diffusion radius, grouting volume and grouting pressure are obtained by combining the

experimental results. The quantitative relationship between core strength and permeability

coefficient, water cement ratio of slurry and grouting pressure is obtained; the effective radius of

slurry diffusion radius in sand formation is about 75%-80% of the initial radius; the slurry

diffusion behavior in sand formation has the possibility of coexistence of multiple slurry diffusion

modes. The test results can be used for reference in similar projects.

Key words: permeation grouting; linear regression; slurry diffusion radius; strength
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Tab.1 Percentage of Particles with Different Sizes
e A [FPRL AR Com) UL (4 F 43 1/ %
%> 5~10 2~5 0.5~2 <0.5
S1 10 80 10
S2 10 80 10
S3 10 10 30 50
S4 5 5 30 60

1.3 Fx#H#
I8 T 3 A RE SR A R A BR S B AR PR R

x2 WHEERYEMER
Tab.2 Basic Physical Properties of Sand Samples

WRE | KRR RE/ | KRR | AHXT LB LB [ BBRE/ | A5

G5 [(g o em ) [ IKE/ % | B /Y (em» s | REL
S1 1.96 20.72 12.79| 0.72 |41.83 0.930 3.0
S2 1.93 22.81 |2.64| 0.68 [40.63 0.130 6.9
S3 1.69 7.80 [2.59| 0.65 |39.41 0.030 10. 2
S4 1. 86 7.10 |2.67| 0.53 |34.88 0.008 15.4
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Tab.3 Factor Levels of Orthogonal Test

N R | BERL/ (em + 5™ | KIKIL | HHKIE S /MPa
1 0. 930 0.5 0.05
2 0.130 0.6 0.10
3 0. 030 0.8 0. 20
4 0.008 1.0 0. 30
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Tab. 4 Calculation Results of Range of Slurry

Diffusion Radius

o BiE R/ KR WHIES/ | PECER/

(em s~ D) MPa cm

1 0. 930 0.5 0.05 4.1
2 0. 930 0.6 0.10 6.5
3 0. 930 0.8 0. 20 8.6
4 0. 930 1.0 0. 30 9.7
5 0.130 0.5 0.10 5.5
6 0.130 0.6 0.05 3.0
7 0.130 0.8 0. 30 7.3
8 0.130 1.0 0. 20 8.3
9 0.030 0.5 0. 20 4.4
10 0.030 0.6 0. 30 5.5
11 0.030 0.8 0.05 3.5
12 0.030 1.0 0. 10 6.4
13 0. 008 0.5 0. 30 5.1
14 0.008 0.6 0. 20 4.2
15 0.008 0.8 0. 10 5.4
16 0.008 1.0 0.05 4.0

£S5 AREZWEERIT HFEHHME

Tab.5 Influences of Different Factors on Diffusion Radius
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Tab. 6 Diffusion Radius R and Effective Radius r

5 g = P HCER R/ em HHHAE r/em
1 4.1 3.1
2 6.5 4.9
3 8.6 6.5
4 9.7 7.3
5 5.5 4.1
6 3.0 2.3
7 7.3 5.5
8 8.3 6.3
9 4.4 3.3
10 5.5 4.1
11 3.5 2.6
12 6.4 4.8
13 5.1 3.9
14 4.2 3.2
15 5.4 4.1
16 4.0 3.3
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Tab.7 Calculation Results of Grouting Volume Range

o BiE R/ KR HHIES/ ‘?T:ﬁﬁi/
(em+ s~ 1) MPa cm?
1 0.930 0.5 0.05 311.4
2 0.930 0.6 0.10 468. 2
3 0. 930 0.8 0. 20 697. 3
4 0.930 1.0 0. 30 875.4
5 0.130 0.5 0.10 373.1
6 0.130 0.6 0.05 271.7
7 0.130 0.8 0. 30 731.1
8 0.130 1.0 0. 20 682.5
9 0. 030 0.5 0. 20 419.7
10 0. 030 0.6 0. 30 513.6
11 0. 030 0.8 0.05 302. 8
12 0.030 1.0 0. 10 408. 5
13 0. 008 0.5 0. 30 503.6
14 0. 008 0.6 0. 20 427.3
15 0.008 0.8 0. 10 361.4
16 0.008 1.0 0.05 227.4
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Tab.8 Influences of Different Factors on Grouting Quantity
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Fig. 4 Range Analysis Effect Curves of Grouting Volume
Je H1 T A JBURE [ P9 F8FL B A 19 22 {759 5 0
B WATE BB, NITAT LLTE A 2 59 30 IR
A(h) AT LU L K R FEAE 0. 6~0. 8 Z [l i 7E ¢
il 7 L 8 DR T s B T 25 7KK e/ 0. 6
R T 0.8 F L AR AL g S 2218 BT K 4 (o)
AT LA H S B TR IR 0 B34 0 SR 10 e
W o AT LAHEI L AR S PR TR L R R T
RN TR R R TR A R .
2.3 HREEE

5 R AR a2 B DAy IR [ R 194 e R OR 2 e

TEIRT Ve 2 LT A R4 e ), TE L L E 1
g0y R PTHESR B 0, RIS A5 - KU 2
T A A2 SO K A T P R R 45 7 — A, A
B R T BA — 2 5 B M 25 Ak
2.3.1 #EHH

H 50 e A7 Ak B, WT LA B 25 A% AR B Y
W2 TR AR R 9 FroR . AN [R] PR 3R X 45 % A ik
FE RS20 W3R 10,

R GREBERETEER

Tab. 9 Calculation Results of Extreme Difference of

Strength of Nodule

o Bk R/ IR H WHRES /) | SRR E
(em s 1) MPa (28 d)/MPa
1 0.930 0.5 0. 05 12.0
2 0.930 0.6 0. 10 10.5
3 0.930 0.8 0. 20 9.5
4 0.930 1.0 0. 30 7.6
5 0.130 0.5 0. 10 11.9
6 0.130 0.6 0.05 10.1
7 0.130 0.8 0. 30 9.4
8 0.130 1.0 0. 20 7.1
9 0.030 0.5 0. 20 11.9
10 0. 030 0.6 0. 30 10.7
11 0.030 0.8 0.05 8.1
12 0.030 1.0 0. 10 6.4
13 0.008 0.5 0. 30 11.9
14 0.008 0.6 0. 20 9.7
15 0.008 0.8 0. 10 7.9
16 0.008 1.0 0. 05 5.8
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Tab. 10 Influences of Different Factors on
Strength of Nodule
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Tab. 11 Multiple Linear Regression Coefficient
[a] 9 2 % a A B C D
A 1.193 15.596 0. 086 0.561 0.312
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Fig. 6 Variation Curves of Slurry Diffusion
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Fig.7 Variation Curves of Slurry Diffusion Radius with

Permeability Coefficient
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Fig.9 Variation Curves of Grouting Volume with

Grouting Pressure
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