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ABSTRACT : A large amount of dredged soils occur in the marine purification project but dredged fine-grained soils have been
abandoned as a waste. The standards as filling materials, banking materials, revetment blocks and concrete blocks were surveyed.
Through the geotechnical tests of marine dredged fine-grained soils and the alkali-activation reaction, the usability as banking
materials, revetment blocks and concrete blocks were analyzed. Dredged sands could be used as banking materials, and dredged
fine-grained soils could be used as filling materials. A mixture of dredged fine-grained soils and dredged sands could be used as
banking materials. Materials produced by the alkali-activation reaction could be used as a revetment block and a concrete block.
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Table 1. Amount of marine dredged soils in Korea
(2000~2006 year) (Park et al., 2011)

Year Generation amount (m3) Composition ratio (%)
2000 25,125,900 8.98
2001 30,057,600 10.75
2002 62,198,900 22.24
2003 49,240,100 17.61
2004 65,292,400 23.35
2005~ 2006 47,827,400 17.08
Total 279,742,300 100.00
Average 46,382,980
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Table 2. Amount of marine dredged soils in Korea (2007~2012 year) (sH&¥=AtE, 2013)

Year 2007 2008

2009 2010 2011 2012

Generation amount (m3) 21,781,427 25,980,090

21,507,725

18,971,966 31,195,833 21,140,859

Table 3. Quality standard of bank materials (Korea Expressway Corporation, 2009)

Standard setting Division Roadbed Subgrade Method of test
Maximum size (mm) 300 > 100 > -
Modified CBR 25 < 10 < KS F 2320
Passing of No. 4 sieve (5 mm) (%) 25~100 KS F 2302
Passing of No. 200 sieve (0.075 mm) (%) 0~25 KS F 2301, KS F 2309
Plasticity index 10 > KS F 2303

Table 4. Quality standard of bank materials (Korea Land & Housing Corporation, 2012)

Quality standard
Division Unit method of test
Subgrade Roadbed
Maximum size mm KS F 2502 100 > 300 >
Passing of No. 4 sieve (5 mm) % KS F 2302 25~100
Passing of No. 200 sieve (0.075 mm) % KS F 2302, KS F 2309 0~25
Plasticity index KS F 2303 10 >
Modified CBR KS F 2320 10 < 25 <
Dry density after compaction KN/m’ 14.7 <
Content of foreign material % KS F 2576 1.0 > 1.0 >
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Fig. 1. Marine pollution purification ship

Journal of The Korean Geo-Environmental Society Vol 16, Issue 9, September 2015 >> 7



-r

4.3 9712 Y A Za 24
sk A gshiolA] 24 Aol 87)80] BaE 7}
$40] Q7] el 2k Aol thatel 7189 FHE2
U ek ek zaw A AREE B el
E]:

sFeggetdoln SR SEEES] A TrHlE
o) §Jstel 7t |29 Fule sk AR 19 24
E9| Fnl= 21%2 UEhdom A& 3, 49] SR 65%,
60%2 LFERTE o] 7|4 A|29] $H=H]E Fig. 20| UERY
Ak

45 M- A8 Al Aot 2M

ZAne U FANFEEES o] 83 A4 AFS A4
shch AATAAGoA FAAn H FHANHEEE g
H| 2] Wslof| whal W o] SEuje]s elZ3lr) HakAof
shu 2|a10] EfA317) 38)15 |7)A] Falal 2AFHAIA
oM xR ¢l SEHFoNRE FHAEE H|AA
o] Zog wur|glrt
4.6 £ 47| AIE Z1 2N

FAEL] Zo| A7 A8 B3] AR dALS Eels)
I ke FAS AN BFE 7]Eo] nrESH=A] 2151

Water content by weight (%)

0 T T T T
4 3 2 1

Sample number

Fig. 2. Water contents of each dredged soil
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Fig. 3. Particle size distributions of each dredged soil
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Fig. 5. Compaction curves according to each dredged soil
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Fig. 6. Modified CBR of composite samples
Table 5. Summary of test results of dredged soils
Materials
. . Sample 4 Sample 3 Sample 1
Physical properties
Passing of No. 200 sieve (%) 94 76 12
Moisture content (%) 61 65 21
Optimum moisture content (%) 28 30 17
Maximum dry unit weight (kN/m3) 11.96 12.05 14.99
Specific gravity 2.517 2.629 2.716
Liquid-plastic limit Non plastic Non plastic Non plastic

Table 6. Summary of test results of composite samples

Physical properties | Optimum moisture content, | Maximum dry density | 95% of maximum dry Modified
Sample name optimum water content (%) (kN/ms) density (kN/mS) CBR

Composite Sample‘A ‘ 175 16.0 152 21
(Dredged sand : Dredged fine-grained soils = 8 : 2

Composite Sample B 20.0 14.6 13.9 15

(Dredged fine-grained soils)
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Table 7. Results of flexural strength test and compressive strength test
Test Flexural strength (MPa) Compressive strength (MPa)
Curing Periods
Content of Na;O (%) 3 days 7 days 28 days 3 days 7 days 28 days
2 4.1 3.6 33 22.1 233 239
4 5.7 4.8 42 39.2 44.7 47.5
6 5.0 5.8 6.1 43.2 47.8 51.1
8 5.7 54 74 36.1 44.1 41.7
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