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ABSTRACT

In this study, sewer backfill material was developed to prevent sewer damage and ground subsidence. Laboratory test was
performed in the field of CA replacement ratio, accelerator type and replacement ratio and W/M. The compression strength
of backfill material was 0.55~0.64MPa below in W/M 70% and 0.20MPa over W/B 80%. Ice block was used to simulate
the ground cavity and subsidence caused by sewer damage in application study. The existing sand compaction and the new
backfill material was comparative estimated in field. The ground settlement of cross section was 23.4cm and that of
longitudinal section was 27cm in sand compaction section, but the ground had not sunk in backfill material section.
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Table 1, Physicochemical characteristics of FA and CA binder
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FA 5842 | 1842 7.89 47.40 7.38 1.80 0.05 0.28 2.4 3426 2.36
CA 13.48 35,17 1.49 51,64 8,40 1.94 0,06 0.14 - 6593 3.00
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Fig. 1. Flow test

Table 2. Test mix set of step 1

Fig. 2. Turbidity test

CA substitution W/M Weight (g)
(%) (%) W FA CA Additive Plasticizer
5 550 950 50 10 10
10 - 550 900 100 10 6
15 550 850 150 10 5
20 550 800 200 10 4
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Table 3. Table flow and 4 hr,

compressive strength result of step 1

ituti Table flow (mm)
CA suL:stltutlon : 4hr Compressive Strength (MPa)
(%) Steady Vibrated
5 102 225
10 102 210
Not hardened,
15 102 205
20 107 245
Table 4. Test mix set of step 2
Accelerator W/M Weight (g)
No. Dosage (%) (%) W FA CA Additive Plasticizer Accelerator
_ 0 10 0
05 10 5
Acc, 1
10 10 10
05 55 550 900 100 10 10 5
Acc, 2
10 4 10
05 20 5
Acc, 3
1.0 20 10
Table 5. Table flow and 4 hr. compressive strength result of step 2
Accelerator Table Flow
- 4hr. Compressive Strength (MPa)
No, Dosage (%) Steady Vibrated
- 0 115 exceeded 250 Not hardened
05 114 225 Not hardened
Acc. 1
1.0 170 exceeded 250 Not hardened
05 100 140 Not hardened
Acc, 2
1.0 100 192 0.66
05 110 225 Not hardened
Acc. 3
1.0 Plasticizer is not working Not hardened
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Table 6. Test mix set of step 3

CA substitution (%) Acc. 2 Dosage WM weight (%)
(%) (%) w FA CA Additive Acc, 2 Plasticizer
0.0 0 10
02 2 8
5 04 950 50 4 G
0.6 6 4
0.8 8 4
1.0 10 4
00 55 550 10 0 p
0.2 2 7
10 04 900 100 ‘ 0
0.6 6 5
0.8 8 4
1.0 10 3
Table 7. Table flow and compressive strength result of step 3
CA substitution Acc. 2 Dosage Plasticizer Table flow (mm) Compressive strength (MPa)
(%) (%) Steady Vibrated 4 hr 7 day 28 day
0.0 10 105 183
0.2 8 105 178
0.4 12 105 180
° 0.6 4 107 222
0.8 4 107 218 Not hardened in 4 hr,
1.0 4 108 193
0.0 8 10 230
0.2 7 107 175
0 0.4 6 106 178
0.6 5 105 180 0.53 0.65
0.8 4 105 182 0.54 0.66
1.0 3 105 203 0.57 0.70




Table 8. Test mix set of backfill material

W/M Weight (g)
(%) W FA CA Additive Acc, 2 Plasticizer
55 550 4.0
60 600 45
65 650 50
70 700 900 100 8 5 55
80 800 6.0
90 900 7.0
100 1000 8.0
Table 9. Table flow and compressive strength result of backfill material
WM (%) Table flow (mm) Compressive strength (MPa) Subsidence Turbidity
Steady Vibrated 4 hr 7 day 28 day (mm) (NTU)
55 100 183 0.56 0.73 0.86 0 13.1
60 100 178 0.64 0.66 0.83 0 13.5
65 100 180 0.56 0.58 0.65 0 13.6
70 100 222 0.55 0.56 0.58 0 13.5
80 100 220 0.20 0.23 0.27 0 13.5
90 100 235 0.20 0.23 0.27 0 13.8
100 100 exceeded 250 0.20 0.24 0.24 0 142
10 105 exceeded 250 0.18 0.20 0.20 2 235
07 [ty vt | ' —n
250 }a_—/é—@ g 0.8 - -7 day
E 200 E" 0.6 - el
£ 150 - 2 0.4 -
g §
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Fig. 3. Table flow test result of backfill material
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Table 10. Optimum mix design for sewer backfill material

Weight (%)
FA CA Additive Acc, 2 Plasticizer
90 10 CAX8% CAX5% CAX8%
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Fig. 6. Location and view of field test site
Table 11, Construction plan of sewer pipe
Division Diameter Length Quantity Depth Foundation Note
1st line 450 mm 25 m 3 1.0m sand compaction Connecting 1st and 2nd
2nd line 450 mm 25 m 3 10m backiill material line with manhole
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(a) Bed excavation

(e) Laying a sand at the top
(sand compaction)

(d) Laying a sewer (sand compaction)

(g) Laying a sewer (backfill material) (h) Installing settlement gage (i) Laying a backfill material at the top

(j) Loading on the ground (k) Construction completion

Fig. 8. Field test process
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Fig. 11
1,000 , 1,000 . 1,000 , 1,000 ‘
1-5 1-4 1-8 1-2 1-1
——-—
=
=
=r
=f
I Backfill material
JS
Lo
ol

Ice block

Fig. 12. Measuring point in cross—section (backfill material)
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Fig. 13. Result of settlement in cross—section (backfill material)

Fig. 14. Ground settlement in backfill material area
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(a) After the construction is over

(b) After the cavity is created

Fig. 16. Outline diagram of field test result
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