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Water pipes manufactured using existing Portland cement suffer from the problem of rapid deterioration and reduced durability due to
the hydration product of cement being vulnerable to acids. Therefore, in this study, water pipes were manufactured using slag and fly
ash, which are industrial by-products from various industries, and their characteristics were analyzed. As a result of the experiment,
slump in unhardened concrete tended to increase due to the ball bearing action of fly ash, and the amount of air was reduced due to
unburned coal, indicating that measures for frost resistance were needed. In addition, the initial strength of the compressive strength
was increased through steam curing, and the results were equal to or better than OPC when mixing more than 50 % of slag. The acid
resistance results showed that the mass reduction rate was less than 5 %, showing excellent durability performance, and the bending
failure load of the water pipe also exceeded the KS standards, so it is judged to be commercializable.

JIRE  AYRLMZ, N2SchT, Sct0l Al HXISE

Keywords : Indurstrial by products, Blast furnace slag, Fly ash, Bench flume
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Table 1. Experimental plan

Factor Level
W/B (%) 1 - 40
Flow (mm) 1 - 80£25
Mixture .
Binder 2 OPC

- BS:FA(D3:7 @5:5 37:3)

Reaction accelerator | 1 - SSNH

+ Compressive strength

3, 7, 28, 56
Hardened concrete 2 ( oY days)
Experiment + Acid-resistance

(3, 7, 28, S6days)
Bench flume 1T 1 - Flexural load(28days)

* BS:Blast Furnane slag FA:Fly Ash
SS:Sodium Silicate NH:NaOH

Table 2. Concrete block mixing table

W/B Unit weight (kg/m’)
Spec o
o) | W B G NH | SS
OPC 350 | - - | 1088 | 854 | - -
BS3FA7 - | 105 | 245 | 981 | 770 | 36.1 | 6.5
————1 40 | 140
BS5FA5 - | 175 | 175 | 981 | 770 | 36.1 | 65
BS7FA3 - | 245|105 | 981 | 770 | 36.1 | 65
2.2 A2z

2 R0 AIZE MURMER I HAM T252471(BS)
= A5, 20| OA(FA)= 2L CAIS ARZsIRien,
22|18t ZXIH|ZAM Sodium silicate(SS)2 =& 98 %2| Al2kg
NaOH(NH)E AFZSIICH dtiH|uroz YPMoZ AZLE=
2= U SALY HSEEEAMES AIE5I%1, 2 M=z2

o
S21H S4 U 81E ZMEHS Taple 3T 4% 2tk

Table 3. Chemical and physical properties of BS & FA

e DensiEy Chemical proportion (%)

(g/em’) | S0, | ALO; | CaO | MgO | Fe05 | SO;
BS 2.9 383 | 13.0 | 403 | 35 04 |25
FA 22 523 | 218 | 69 | 19 83 | 06

Table 4. Properties of sodium silicate

Proportion (%)
SiO, Na,O w
282 9.3 62.5
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Table 5. Properties of fine aggregate

Item Results

FM 2.61
Density (g/cm’) 2.58
Absorption (%) 1.1
Unit Mass (kg/L) 1.56

Table 6. Properties of coarse aggregate

Item Results

FM 6.88
Density (g/cm’) 2.69
Absorption (%) 0.9
Unit Mass (kg/L) 1.58

2,3 Ay
2.3.1 371&

371 A2 KS F 2421 22{H0l| oJ§t 2X| 2 232/EQ
3718 Aol &5t SHoIAC
2.3.2 4L

USUE SIS ISt SARE KS F 2403 232/EQ| U=
NS SAH M 820l 6104 @100 X 200 mm2| &5 ZA|
HE HMZtstD, YM2S HIXIZES 150 SY5HA (60 + 2) °C,
RH 100 % Z7A0iAM &7 |LdS Mot 2 3 AFO| 7)2tsS

A

(20 + 2) °C =7210| RAlEE 420N +E5TYE
1, YRZL=E KS F 2405 232[E0| AEUE AIFH0]

0 Z|CHE2EF 1,000 KNS UTME 0]235}H04

o

2.3.3 Wststd
Uit AlglE Fig, 12+ 20|

|
£ M*ot YdE st =
|
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=7| 2NZHE=sQF 3 °C/min M d
RH 100 % ZZ0IN Z7|As MAIGIRICE 0]
=

KS F 40109]
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Fig. 2. Bench flume manufacturing
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Fig. 3. Steam curing conditions

Fig. 4. Flexural load test
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Fig. 8. Waterway (bench flume |l|)

Table 7. Results of Flexural load

[ v e

800B= 40,7 kN, 1200B= 392 kN 0|Me=2 X
NEZI D5 KS 7|EL Malshs 2R Ut
222 B8 HE0ME OPCY S58t 4702
f=3
=

[e¥e)
F HES A8 4 9

KS Flexural load (kN)
e (kN) OPC BS70FA30
800B 40.7 50.9 529
1200B 392 432 46.8
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