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A Study on the Application in Site of the Concrete Using Fly
Ash Produced in Combined Heat Power Plant

4= ol & #*

Kim, Moo-Han Lee, Sang-Soo

ABSTRACT

This study dealt with the applicability and quality control of the concrete using fly ash
produced in combined heat power plant in a construction site. Firstly, chemical and physical
characteristics of the fly ash produced in combined heat power plant are analysed. Also, after
investigating the properties of flesh and hardened concrete through various experiments, the
fly ash concrete was placed in depositing construction in Ulsan Petrochemical Service Co. This
fleld application was focussed on the quality control system in the site such as production.
placing and curing of concrete.

As the result of this study, the gquantity of CaO in the fly ash is relatively high based on
the chemical analysis. The fly ash concrete showed slumping maintenance and high viscosity
properties in the optimal mixing conditions(W/B:44~45%. S/a:4512%, W:185kg/m). And,
quality control and assurance of the fly ash concrete in actual site were verified by various

testing methods.

Keywords : the quality control. the viscosity. the optimal mixing condition
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Table 2 Test results of the aggregate

Jusy e

Fine

Types aggregate

Specif}?p %ravity 2.61

M 2.59
A/?)brasmn(‘(]/%/)) i
sorptiont% .
Unit 0.92
weight (kg/m’) 1.665
Bulk density(%) 64

KS F | Coarse KS F
2526 |aggregate| 2526
225 2,72 =25
- 6.70 -
- 7.04 =40
<3.0 0.51 <3.0
- 1,536 | =1..250
=60 57 =57
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Table 3 Mixing conditions and variables

W/B S/a W
(%) %) | (kg/m)

Fly ash| SPA

Target

(%)} | (BX%)| slump

40~53145~47|180~190

30 |1.0~1.8{ 1812 5¢m

iilal_E_Q] S AL
) oA AAIG ThEA o2

AHFAEEA PN (KASS
Wy,

KASS 5 AA4 (99 © kef/er)
F>209-(F.+ T + 30
F>F.+ T+2 ¢

A71M Fe 2R, Fee AAZZAE, Te

LERAYE, v EFH

Z32EHE =3

g eugn ¥ A7

E X113 5%1999.10

M dAFAEE A FAYEY AAVEREE
210kef/cni 2. 274 =d At 43 FR2AUAE
KASS 5914 A|Al& 35kef/cis atch. wheba,
HAANEREA B8 230=E 300kef/cro] A4S
EEZ sy},

rl

3. alUidE 20 3 By

3.1 & Z2jolof4| SMAHAD Y BN
3.1.1 318y E9A 3
Table 4elA X350l dWighdds Zelolof4i:
Pozzolan ¥H&A FEQ Si0, ¥ Al0z9 §Heko]
FEtHA Zelolofl4(KS L 5405 #3)HT
oy, CaO9 ##e =4 4=t

Table 4 Chemical properties of fly ash

Types | SiOz | Al:O3| Fe0s| CaO |MgO| Na20O| KuO | SOy
CHPP [40.4]15.2/8.12 . .
Fiy Ash 63.79 26.511.1910.29|0.8115.17
Tpp |54.1[275] 756 A
Fly Ash 29 3.6611.05/ 0.52 0.13
KS L 5405 Min. 70 Max.5| M 15| - |Max.5
ASTM C

Min. 50 - - Max.15] - |Max.h

(C class)

* CHPP : Combined Heat Power Plant

TPP : Thermal Power Plant
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Table 5 Physical properties of fly ash

g ; Moisture |[Loss on

Types Sg?gﬂftl}c 1(3(1;1/1/;1)0 (:o(n’}t,;c)nt, lg?lt]()n
SHEER T 262 3.073 0.58 467
s S RN R (0} 0.13 | 3.57

RS A0S Min Min. 2400 Max, 100 | Max. 6.0

Aﬁ(”(lv'\(ltl;‘\‘:t)m ) 4:’155;5&'.‘\112;(.1 %‘2’% Max. 3.0 Max. 6.0
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Fig. 3 Shape of TPP Fly Ash
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Table 6 Mixing condition and Result of test

Weight(g) | Length Soundness(%)
Types ] R increase Test Korea
( A () results | Standard
ope 500 - 0.302 0.119 | Max. 0.8
CHPP FA | 350 | 150 | 0.299 0.118
Max. 0.5
PP I'A ‘ 350 150 0.323 0.127
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Table 7 Test Results of Mortar

Strength

Unit weight(g) |, NG Unit
Types I(}%\)n ratio(%) we;ter
c | s |ra 0| 28D | (%)

CHPP FA|382.5/1,250127.5/14.8| 85| 113 105
TPP FA |382.5(1,250127.5/15.0| 75| 95 98

KS L 5405| 510 1,250 247 | +5m| - |Min.60 1\1485

* Unit water content
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Fig. 5 Variation of air content according to W/B ratio
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Fig. 6 Variation of strength according to W/B(W=180kg/m’)
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Table 8 Synopsis of site

Items Content
Site name Ulsan petrochemical service co.
Location of Depositing reservoir of No.4
placing sludge
Application N . .
duration 1996. 9. 6. 1996. 9. 21.

Structural type Reinforced concrete structure

Design 210kgf/cm
strength (mixing strength 300kgt/ew)

Client Ulsan petrochemical service co.

Constructor Kolon engincering co.
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Fig. 9 Section of building
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