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A Hardening Properties of Eco-Friendly SCW Grouting Material
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Abstract

Since the current method of SCW cement milk pouring method uses one to one ratio of cement milk with OPC, there
are some problems such as drying shrinkage, increased cost, difficulty of controlling mix proportions for various conditions
of applied soil, and precipitation of Cr™ due to the excessively used cement. Specifically, in aspect of sustainability issues
of cement manufacturing, the consumption of cement should be reduced. Hence, in this research, as a replacement of
cement for SCW method, blast furnace slag with sulfate or alkali as a stimulant, and expansive admixture were used. By
using blast furnace slag as a hardening composite of SCW, there are many advantages such as free controllable mix
proportions, rapid setting time with less mud occurrence, less cost with less energy for mixing, constant strength
development, and less precipitation of o Regarding the alternative composites for SCW, in this research, durability and
chloride resistance were evaluated.
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Table 1. Chemical and physical properties of raw materials

S0 AOs CaO MgO Fe0s MnO S
OPC 2 55 6 14 10 15 33
GBFS 34 15 43 47 16 01 11
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Table 2. Mix proportions of binder

Mix proportions of NSB(%)

Type

OPC GBFS APG DPG SL WL
OPC 100 - - - - -
NSB1 - 87 12 - 1 -
NSB2 - 82 - 17 1 -

*APG @ anhydrite phosphogypsum, DPG : dihydrate phosphogypsum,
SL : slaked lime, WL : waste lime
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Table 3. Chemical properties of artificial seawater (g/l)

NaCl MgCl - 6H, O Naz SO, CaCl, KCI
50.86 10.40 8.18 2.32 1.39
DF(%) = FFwE*‘ ©100 — ©)
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Figure 1. Acid resistance test body

a) OPC c) NSB2

243 A5 2 &R

AEiglon FA) 2829 HwE Sk WA
HUTMZ olg3lol BwE 243 7 A A7

2.4.4 W} AT FZ(SEM), 2A3 ¥4 (XRD)
43} A dE E Ui mAERe] TS flel = =
7 Al TpHES] ARE: AFfslo] 197T opA[EAL Bl 27
AA FEHESS AAAZ|AL, FARIAFER](Scanning
Electron Microscope; ©]5} SEM)2 o]-85}o] st
Egh nphEafE AlEE XA 3 BAH(X-Ray Diffraction:
olg} XRD)< ol8sto] A4 w42 sl

3. AdZAA 3 22

3.1 LHAHEI XA 8

Figure 1> OPC, NSBL.2 Z3k412] 180Y ] UjAkA
WS- Aakzolt}, OPCHEAIS] Featag—T0% o Hlst
o] NSBI1, NSB2 #AsH|Q] Z2F 7IAE8-2 —230%~—25%5
Setorw A ERIg 4= qlrt,

Figure 2= OPC, NSB1,2 YXHA] A|gAe] SahHs)
&2 vehd Tejzolch NSBL2 A3k 2A] 7)7F 289
7HR)= HCle HIst] H, SO, ol thgt AgHdo] S<=a}A|
UERR=E] H, SO, AR 28U7Ix]= 235|8 F5ol
S7FEAG SUsto] Aa| HAER] ookt E3E 27 7|t
28 o] FHE] XAJ3] Ffo] Tashs RS Holm 90Y
o3 FA3] {tadhe AFFS B oL}, ARk o2 OPCet
Hlwste] =2 YibdS Yeplch o]e}h 22 A 33,
NSB1, NSB2 AsHl= 215 AHdell st A3gdo] =2
Ao gl

111

Immersion Period(d)

80 100 120 140 160 180 200

o 20 40 60

cany (Al VAL (AiL 1908 Qi) LAt 1300 JBER 1)

Mass change(%)

-50

-60

-70

a) 5% HCI weight variation

Immersion Period(d)

o] 20 40 60 80 100 120 140 160 180 200

Mass change(%)

b) 10% HCI weight variation

Immersion Period(d)

o 20 40 60 80 100 120 140 160 180 200
=
S
=
£
2
=

-100
¢) 5% H2SO, weight variation
Immersion Period(d)

o 20 40 60 820 100 120 140 160 180 200
=
=
2
£
=
=

d) 10% H2SO, weight variation

Figure 2. Weight change rate of acid-resistant
immersion test body
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Figure 3. DF to seawater immersion
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Figure 4. Results of compressive strength measurement
according to seawater immersion period
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Figure 5. Flexural strength measurement of sea water
immersion
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Figure 6. XRD analysis of 1 year immersion in seawater
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