Permeation Behavior of
Subsurface Cavity Filling Material

BH T ERMERADOTEMDZREEE)

Ground penetrating radar survey has been used to detect subsurface cavities and excavation methods have been
carried out to repair. However, backfilling using an excavation method usually takes huge amount of time and cost.
Hence, maintenance using a cavity filling material is considered to be effective. The performance of cavity filling
material Is highly affected by the material fluidity, and its ability not to flow into the sewer pipes. Model tests are

conducted to investigate the permeation behavior of filling material into surrounding ground. The main motive of this
research Is to develop new cavity filling material which meets the required performance.
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Build a ground model with cylinder shape
2. 727 Do 0O—{E (GRENE) Z8IE
Measure the flow value (fluidity) of the grout
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Pour the grout into the cylinder model to a certain height
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Measure the permeation height of filling material after 8 hours
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2% 3Bk —3 5 B (Permeation Test-Silica sand No.3)
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Subject : Relative density of Silica sand No.3 with a loose condition (50%) and
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XTI E Relative Density, Dr(%) | 50 | 80

47kt Water Content, w(%) 0| 0

FERIE Initial Height(cm) 5.0 5.0

(L% 7 5 ™ b Cured grout | =2 BERE Permeation Height(cm) | 1.0/0.8
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Subject : Relative density of Silica sand No.5 with a loose condition (50%) and
a dense condition (80%)
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Silica No.b

M E Relative Density, Dr(%)| 50 | 80

Skt Water Content, w(%) | 0 | 0

- FEAGIE Initial Height(cm)  15.0/5.0

=B IREE Permeation Height(cm) 0.3]0.2
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B RBEE B DOMET (Analysis on Permeation Test)
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Dr (%) he 35EM | 4
Silica sand b|Silica sand 3
50 0.3 1.0
30 0.2 0.8 . dl d2
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The denser the sand, the less the effect of permeation of grout.
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The larger the size particle of sand, the larger the permeation height.
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Compared to void ratio, size of particle is a dominant factor in permeation

behavior of grout into sand. k = KEMEE I O 3 AR B

Permeability (cm/sec)
_ u = FEPELRER
Kozeny Carnian Forrlnula_(19§37 ) - Viscosity coefficient (Pa/s)
k = 4 I Cx_c =Kozeny &%
(,u) (CK_C) (502> (1+e) Kozeny coefficient = 5.0
Sy =Ki+ D K HifE
Specific surface area (1/cm)
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i3Sy v A b S1ANE In ball-shaped particle,
RIFEDD R E UMD The bigger the particle size,

> §§?)§/J\§ <72V, k3RE<78D » The smaller Sy, the larger the k value
> iRGREEb R <R D > The longer the permeation height
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