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Optimum Binder Ratio of Mass Concrete for LNG Tank
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The optimum binder ratio of the low heat mass concrete for LNG tank was evaluated in the present study. Three types of binder such as
OPC I, ground granulated blast-furnace slag powder were mixed and were used. Also fine particle cement and activator were used to
raise an early age strength development and ground limestone was used to reduce the cost. As a result of the study, mix ratio Il
(30:30:40) was suitable for Bottom Center and mix ratio 1[(40:30:30) was suitable for Roof based on compressive strength and
semi-adiabatic temperature.
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Table 1. Chemical and physical properties of binder

chemical composition (%) Fineness
Binder Symbol . Blaine 44/m
LOI Si0, ALOs Fe;0; CaO MgO SOs KO (cm?/e) %)
Cement C 0.6 21.74 5.10 3.76 63.69 2.05 1.78 1.08 3,217 10.3
Slag powder BS -1.32 32.55 16.97 1.75 38.48 9.34 2.04 0.19 4,101 0.18
fly ash FA 1.86 54.16 26.55 9.48 5.21 1.28 0.94 0.52 3,571 24.0
Fine particle cement FC 1.39 20.13 4.73 4.45 60.90 1.88 4.54 1.83 7,530 3.0
Ground slag Ma 10.77 25.92 12.03 1.25 41.30 4.58 3.40 0.63 5,684 1.2
Ground limestone FLP 36.14 9.92 3.71 2.60 44.01 1.58 0.76 1.20 9,069 0.11

Table 2. Experimental plan

Item Contents
Mark 2 20-30-150, 20-30-100

Biner Cement | FA | BS
P 85% 15 0
Bottom | | 20 30 | 50
Center | 11 | 30 | 30 | 40
8 111 40 30 | 30
P | 75%* | 25 0
1 20 30 | 50

Mixture
Basic | (Binder ratio)

Roof
1I 30 30 | 40
1 40 30 | 30 Fig. 1. LNG structure
Slump (mm) 1 Target + 25
Air content(%) | 1 5.0£1.5 Table 3. Physical properties of aggregate
Fresh concrete 2 | - Slump - Air contents Fiyieal propeites Fine Coarse
- Compressive strength . 3
Test Densit; / 2.60 2.62
1;12;‘1‘;:?: 2 | (3.7, 14, 28, 56, 91days) ensity (glem’)
- Semi-adiabatic temperature Absorption (%) 0.91 0.56
* Low heat cement ** OPC Unit volume weight (kg/cm”) 1,650 1,495
Ratio of absolute volume (%) 64.1 57.2
_ _ - - o -
3. .AEI_=|71|§! E‘:I l:cl,l'ﬂ Distribution of grain shape (%) 57.2
Passing ration of 0.08mm (%) 0.88 0.75
L F.M. 2.76 6.46
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Fig. 2. Mixing of concrete
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Fig. 3. Measurement of hydration heat
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Fig. 5. Compressive strength
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Fig. 6. Semi-adiabatic temperature
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