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ABSTRACT : Due to heavy rainfall and typhoons caused by climate change, it has become common to witness heavy rain that exceeds
the design frequency of agricultural reservoirs. This has brought greater attention to the safety of irrigation facilities including
agricultural reservoirs. Out of approximately 17,740 reservoirs available in Korea, 83.87% were built before 1970. To ensure the safety
of these old reservoirs, their embankments are being repaired and reinforced using various techniques. Among these techniques, using
the cement-bentonite cutoff wall makes it possible to construct diaphragm walls with slurry composed of cement and bentonite, while
excavation. The advantages of this technique include that it is simple and fast, and ensures the uniformity of cutoff walls by enabling
the immediate application of the replacement method to excavation areas; thus excellent performance is guaranteed. However, despite
these advantages, the technique is not commonly used in Korea. Thus, this study investigated the changes in strength and permeability
by varying the mix ratio of cement and bentonite. As a major experimental results, when the cement of 200 kg/m® and the bentonite

of 60 to 80 kg/m® is most suitable for the repair and reinforcement of the reservoir embankments.
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Table 1. Typical mixing proportions for cement—bentonite cutoff
walls (Jefferis, 2012)

Bentonite 30 to 60 kg/m®
Portland cement 200 to 350 kg/m?®
Water To total volume of 1 m?
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Table 2. Cement—bentonite cutoff walls design criteria

Bleeding Less than 10%
Less than 1x107 cm/sec

Permeability

Compressive Curing 28 day : greater than 70 kPa

strength Less than 344 kPa

Table 3. Physical properties of O.P.C.

Curring U.C.S.
Specifi i 3.14
pecific gravity time (MPa)
Blaine (sz/g) 3,780 3 day 32.1
Hydration heat (cal/g) 39
A . 7 day 449
Setting time Initial 04 : 40
(h:m) Final 05 : 50 28 day 55.1
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Table 4. Chemical composition of betonite

Chemical components
Sio, Al,0, a0 MgO K,0 Na,O
53.8 18.4 3.37 2.62 1.37 3.74

Table 5. Physical properties of betonite

Property Value

Moisture content (100°C, 2 hr) 11.8%
Percent passing #200 sieve 82.2
Swelling volume (mL / 2 g) 25
Specific gravity 2.46

Ph 10.3

Cement®} Bentonite®] &g}afo] ufE CB #A|29] E4
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Table 6. Summary of CB cut—off wall mixing design
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) Mixing ratio (kg/m®) o ) .
Mixture type - Curing time (days) Curing condition
Bentonite Cement Water
A-1 100
A-2 200
20
A-3 300
A-4 400
B-1 100
B-2 200
30
B-3 300
B-4 400
C-1 100
C-2 200
40
C3 300
C-4 400
D-1 100
D-2 200 Moist
50 To volume of 1 m? 7, 14, 28, 60, 90 oIsture,
D-3 300 Underwater
D-4 400
E-1 100
E-2 200
60
E-3 300
E-4 400
F-1 100
F-2 200
70
F-3 300
F-4 400
G-1 100
G-2 200
80
G-3 300
G-4 400
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Fig. 1. Results of bleeding tests according to the mixing amount
of cement and bentonite
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Fig. 2. Unconfined compression strength according to the mixing
amount and curing time
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