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Settiement of Fine Recycled-concrete Aggregates Foundation under Sewage Conduit System

Jeill Oh' - NamKyu Ahn - Ju-Young Lee*

Department of Civil & Environmental Eng. Chung-Ang University - *Department of Environmental Engineering. Chung-Ang University

ABSTRACT : Fine recycled-concrete aggregates(RCAs) instead of natural sand were tested for a foundation material under sewage
conduit system, which was evaluated based on foundation settlement at various conditions. To obtain this applicability of RCAs, the settle-
ment behavior was simulated with FLAC program based on the difference of material properties, and immediate settlement behaviors and
the change of material properties under the simulated drainage conditions also tested at the various lpading conditions in the laboratory.
Finally, large-scale settlement test in the field was conducted to prove the above feasibilities. Subsequently, the amount of settlement from
the FLAC simulation was calculated under 5.0x10° m, and the extent of settlement and property changes (porosity, permeability and waster
absorption) was not noticeable from the laboratory experiments. Also, settlement monitering from the field experiment showed the
consistent results with laboratory experiments except for the consolidation settlement(=5 mm) of the ground below the foundation. In
summary, adopting fine RCAs as a foundation material for sewage conduit system was resonable based of geotechnical point of view.
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Table 1. A comparison of physical properties of natural sand
and recycled sand(fine recycled-concrete aggregates)

_ Results
ltem Criteria

from KS Recycled | Natural
sand sand

Water absorption (%) Under 10 |+ 785 026
Absolute dry density (g/em®) | Over 2.2 2.54 2.62
Solid content (%) Over 53 56.8 60.3
Fineness modules 26~3.1 2.99 2.88

Amount of material finer

than 0.08 mm sieve (%) Under 3 461 322
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Fig. 1. A experimental setup of loading and settlement in
recycled sand foundation.

Table 2. A calculation of loading in experiment

Stress
(kg/em?)
1. Dead loading(Wg)| 0.270
2. Live loading(W;) | 0.216
0.038

Calculation order Content of calculation

We= K xH

Sewage facilities specification”

3. Weight of pipe Ductile cast iron-pipe @ 250 mm

523 kg/em™x38.47 cm’ = 20 kg
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Fig. 2. The in-situ experiment of sand foundation using recycled and natural sand in sewage pipe.
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Table 4. Result of displacement in FLAC analysis of sand
foundation (unit : m)

= - Pipe and [Ductile cast-iron pipe] Rigid PVC pipe
BoHdAYAF qAMAN A&7 s s .
K 3 A Fe et foundation| Natural |Recycled | Natural | Recycled
Displacement sand sand sand sand
Table 3. Mechanical properties of natural and recycled sand point 1
' -6. -6|-6.820E-61+6.861E-6|-6.899E-6
Item Recycled sand(RCAs*)Natural sand (the earth's surface) 6.8168-6\-6.820 !
: ; 3 -
Maximum dy weight, y(glem) 1372 1583 Point 2 | §775E.6|-5.757E-6 -5.824E-6]-5.869E-6
Internal friction angle, ®(°) 41 42 (the upper of a pipe)
Cohesion, ¢ (kg/cm’) 0 0 point 3

*RCAs : recycled-concrete aggregates
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Table 5. Parameters of immediately settling calculation

Meaning Value| Content of calculation

Factor—[
—

o | Reaction force(kgficm?) | 0.52 (dead loadstlive loadtpipe

weigh) = 20 kg

B |Width of foundation(cm)| 7 |7 cm (diameter of column)

Poisson's ratio 0.3 0.2~0.4 (as sand)
5,000 ton/m’ as dense sand
E, Modulus(kgf/cm’ 500 |~
odulus(kgfiem’) (3,500 ~7,000 ton/m®)
Is Influence coefficient | 0.95 095 (as L/B=1:1)
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Table 6. A change of water adsorption, porosity and per-
meability by leaching of recycled sand and natural

sand
Recycled sand Water . -
. P 9 P lit /
ratio(%) |adsorption(%) orosity(%) ermeability(cm/sec)
100 11.11 | 10.86 [ 42.56 | 42.14 | 1.225E-03 | 1.218E-03
75 9.49 | 923 |39.38 | 41.43 | 1.120E-03 | 1.114E-03
50 8.70 | 8.09 |39.90 |41.10 | 3.453E-03 | 3.507E-03
25 6.38 | 5.88 |38.50(39.03 ! 1.666E-02 | 1.709E-02
0 2.04 ; 1.54 |37.71 | 40.15 | 2.104E-01 | 2.161E-01
Time(day)
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Fig. 4. The settlement of natural and recycled sand foundation.
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