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Study on the Optimal Construction Method for the Compaction
Method of Hydraulic Filling in Metropolitan Areas
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"Department of Civil Engineering, University of Seoul
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Abstract This paper suggests a proper hydraulic filling method in downtown areas. Road subsidence on
roadways and sidewalks in downtown areas can result in vehicle damage and casualties. The
representative cause of road subsidence is the fraudulent construction in nearby construction sites. A
deficiency of excavation restoration causes approximately 25~49% of subsidence. This is performed by
equipment or manpower. Hydraulic filling is used in backfilling narrow pipe conduits and spaces
between structures. On the other hand, standard specifications and quality assurance standards regarding
hydraulic filling principles and construction conditions are insufficient. Therefore, in-door model
experiments on hydraulic filling principles, backfilling material, and compaction efficiency were
performed. This paper suggests guidelines by investigating and analyzing construction status. In
conclusion, thrown backfilling material has a particle size distribution and permeability coefficient as
major factors, and detailed standards of the factors are suggested. To improve the compaction efficiency,
90% or more, compaction by the floor should be in units of 0.3m while ensuring a lower drainage layer.
When an H-shape stabilizing pile is pulled out after filling, additional hydraulic filling should be in the
disturbance range.
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Table 1. hydraulic filling material
material | sand stox(lie sand ordstone qual.ilty ete
powdaer powder SOl

count 4 1 4 3 3
Table 2. compaction method
compaction method drained undrained

count 11 4
Table 3. layer height(cm)

height lessagha“ 30~50 | 50~100 m‘”fo(;ha“ etc

count 6 3 1 4 1
Table 4. compaction criteria(%)
criteria | more than 95 | more than 90 | less than 90 | etc

count 6 3 1 1
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Table 5. Test Results for Drainage Conditions of Sand

Fill'inf Water Content | Filling Volume | Wet Unit Weight
H?If) ! ©) ) (kN/m?)
1.0m 11.10 0.53856 6.30
0.3m 0.50 0.54912 5.02
0.4m 353 0.54912 5.19
0.5m 8.09 0.53850 5.86
Filling | Total Weight of | ool Volume Maximum Dry
Height Dry Sand 3 Unit Weight
(m) N) (m”) (N/m?)
1.0m 7803301 0.48576 6.06
0.3m 8021674 0.45936 7.46
0.4m 8045665 0.47520 0.93
0.5m 7849052 0.46464 0.89
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Table 6. Test Results for Drainage Conditions of
Stone Powder

Filling Filling Wet Unit
Height Water ;ontent Volume Weight
(m) ) (m®) (kN/m®)
1.0m 9.97 0.54384 16.76
0.3m 6.63 0.55440 16.25
Filling Total Weight Final Maximum Dry
Height of Dry Stone Volume Unit Weight
(m) Powder (N) (m?) (EN/m®)
1.0m 8204119 0.46992 17.46
0.3m 8410360 0.42768 19.67
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Fig. 1. Test Results for Cone Penetration of Sand
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Fig. 2. Test Results for Cone Penetration of Stone
Powder
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where, R, relative compaction(%), v, dry unit
weight in field(kN/m?), v, maximum dry unit

weight(kN/m®)

Table 7. Relative Compaction of Sand Drainage Conditions

Water | Filling | Final | Maximum Dry | Relative
Sand | Content Volume Volume Unit Weight Compaction
%) m®) | m?) (kN/m?) %)
1.0m | 11.10 |0.53856 | 0.48576 16.06 84.5
03m | 6.50 |[0.54912 | 0.45936 17.46 91.9
0.4m 3.53 | 0.54912 | 0.47520 16.93 89.1
0.5m 8.09 |0.53856 | 0.46464 16.89 88.9

% Appay 90 % or more based on relative compaction for
hydraulic filling

Table 8. Relative Compaction of Stone Powder Drainage

Conditions
s . Maxi
Stone Water | Filling Final D?;H[rjlsir? Relative
Content | Volume | Volume : Compaction
Powder ©) 3 3 WelghF ©)
0 (m?) | (m?) (kN/m?) 0
1.0m 9.97 | 0.54384 | 0.46992 17.46 80.5
0.3m 6.63 | 0.55440 | 0.42768 19.67 90.6

% Appay 90 % or more based on relative compaction for
hydraulic filling
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