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Study on_cementation technique of soil using waste oyster shell and its
application
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In the present study, laboratory tests have been conducted to examine the
cementation of soil due to precipitates of calcium phosphate compounds by using waste oyster shell
and phosphoric acid. Variations of Ca2+, P043-, pH and EC in the solution were measured for the
column test. It was found that the calcium phosphate compound was precipitated by reaction between
the oyster shell powder and the phosphoric acid solution. According to the results of unconfined
compression test and image observation, it was recognized that the strength of the sample was
increased with an increase of curing day and the precipitated compounds were contributed to the
increment in strength of the specimen. It was found that the strength of the specimen with the
oyster mass mixing ratio not less than 1 and at the curing period of 10 days was above the target
strength of 100 kN/m2.
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Table 1
Test case Mass mixing retio Number of injections of phosphoric . .
(Number of sample) (Oyster : Sand) acid agueous solution Curing period
G1(5) 1:1 1,3, 7,10 and 21 days
G2(4) 15:1 Once aday 1, 3, 7 and 10 days
G3(5) 05:1 1,3, 7,10 and 21 days




Zm T T T T

I T T T T I T T
Test condition: G1
r //"\..?ﬁ;;:/: \\\ ]
,./” s
~ - i
Table 1 Gl G2 G3 1001= s T
Fig.1 AN o 3days
L i \ w-—-— 7days |
R T e 10days
R i -—-— 21 days
0 ’-" 1 1 1 = 1 | 1 1
o~ Zm T T T T I T T T T I T T
r\%E_ Test condition: G2
z | ]
g
2 100 - k curing |
5 ; — 1gay
| = 3days |
1 Gl 15 G2 5 s AN == 7days
£ o 10days
8 0k et Mttt bted ettt e SR 1 1
- 1m T T T T I T T T T I T T
Fig. 2 Gl G3 I Test condition: G3 curing 7
Qu 80 — /»'\: 1 day —
L \ 4
o e 3days
60 /)/ \ e TdSys —
2 J \ L 10days -
G3 40 Jj A ~—-— 21 days _|
100 kN/m? - / -
10 20~ /’ T e —
L S e 4
21 0 ﬂ’-o/-’ﬁ"'l‘r(-l— | 1 1 1 1 | 1 1
0 5 10
Srain ¢ (%)
Eig.
1 2&|||||||||||||||||||||||
10 -O0—G1
100 kN/m2 . B 7]
E
G2 Photo. 1 £ 00— ]
a b Photo.1 a &
15 20 Photo.1 b 70 - y
1
0 o Lo o
0 10 20
3 Curing period (day)
Fig.2

Curing period: 1 day

Curing period: 3 days .

; Curing period: 7 days

(a) Low-magnification image, x15 to 20, of inside specimens under test condition G2

¥ Curing period: 10.days |

(b) High-magnification image, X70, of inside specimens under test condition G2
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Table 2

Test case Mass mixing ratio Number of injections of phosphoric . . S
(Number of sample) (Oyster : Sand) acid agueous solution Curing period Direct _on of flow
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