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Abstract

This study carried out a Mock-up test to apply Low-heat Cement (CF) that is adjusted to a fineness of 3,000+20(
cmy/g by substituting Coarse particle Cement (CC) and fly ash with ordinary Portland Cement (OPC), then applied i
on-site. The result of the test is as follows. The Mock-up test showed that the amount of admixture in CF increasec
SP agent and AE agent slightly more compared to OPC, while temperature history showed that the highest temperature
of CF was around 6~10C lower than that of OPC. Compressive strength in CF was low compared to that of OPC, bu
the strength width became narrow at the age of 28 days, which is not considered to be significant. In on-site
application, slump, air content and chloride content all satisfied the target values, while the temperature history showec
that the highest temperature in the center by each cast was about 34C in the first cast, 42C in the second cast, anc
39T in the third cast. Compressive strength of specimen for strut management showed low value compared to standarc

curing, but its strength was reduced at the age of 28 days.
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Field Application on Mass Concrete of Combined Coarse Particle Cement and Fly—Ash in Mat Foundation
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Figure 1. Pulverizing process of portland cement
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Table 1. Experimental Design

Class Factor ltems

w/B

(%) 8

Target slump

(mm) 1 150+25

Propo
rtion  Target air
content
(%)
variable
(%)
Fresh
concrete

4.5%15

* OPC 100 % (Plain)
*OPC 70 % + CC 20 % + FA 10 %

w

* Slump < Air content  « Unit volume weight

* Temperature hisstory

» Compressive strength
- Standard (1, 3. 7, 14, 28 Days)
- Field (1, 3. 7, 14, 28 Days)
- Core(7, 14, 28 Days)

Experi

ment  Harden

concrete

N

Table 2. Proportion

Volume Proportion (£ /m*
WiB p (£ /m)

(%)

w
(kg/m) (%) (%)

S/a AE/C SP/C
(%)

Item
OPC CC FA S G

Plain 0012 035 113 0 0 305 359

178 46

002 037 79 21 16 304 357

¢} OPC 70 % + CC 20 % + FA 10 %(°]3}
BAl] 25Fo R A3 A 359
FpzAe] Bx S8z 150425 mmE 8+,
45+15 %E WEHIEE wjFAaA sk

A G2 ZAYENME EHE +713k

)

3.2 AI2T =2

AT A A EEMN, AHE S
AHE-3F AL
Separatorel] 4]

U2k AALS] OPCE
CCe AAFY OPC &4 24
2 94 (Figure 1

% Cyclone

= @)

725

13

s}et A A Table 49} 2t}

gt ZAEM ZZAlE Suiat BARY] R ghAleh A
ARBAE 6147 EFF EF STAE LYW, FL
= e H5E TAE AR en, SPAl= Ul EAF
o ZE|LEAA, AEAE= Ul EAFY Sol=AE ARS8t
At 2zke] B2ld YA Table 5 2 63 2t

Table 3. Physical properties of cement
Setting Time Compressive
Density  Blain  S0Und- (min) Strength (MPa)
e Tgen) (g S T T 3 7 28
° Initial ~ Final Days Days Days
OPC 3.5 3144 0.18 230 375 209 284 389
CC 3.42 1087 - 325 547 57 117 197
Table 4. Physical and chemical properties of FA
Density  Blain L.OI Humidity SiO, Activity  Flow Ratio
(gfem)  (em/g) (%) (%) (%) (%) (%)
2.20 4 081 34 0.1 541 97 101
Table 5. Physical Properties of aggregate
Unit Passi
. Absorption assing
Class D(e/nj:t)y FM ratio volgr:]? amount of
g (%) WeIgt 0 08 mmi(9)
(kg/m*)
River sand 258 221 0.46 1518 0.30
Crushed sand 258 326 0.46 1684 0.32
Crushed
coarse 262 648 0.58 1564 0.40
aggregate
Table 6. Physical properties of admixture
Class Main ingredients ~ Form Color %g/njﬁ't)y
Superplasticizer Polycarboxylate Liquid  Light yellow 1.05
Air entraining Negative ion Liquid  Pale yellow 1.04

agent




Field Application on Mass Concrete of Combined Coarse Particle Cement and Fly—Ash in Mat Foundation
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Table 7. Test result of fresh concrete

Class Slump (mm) Air ((:%;tem Unit volume weight (kg/m*)
OPC 160 5.2 2 245
CC 140 3.7 2 265
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Figure 7. Temperature history (OPC)
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Table 8. Construction outline

Class ltem
Name Construction field farn isgggtion facility of O O
Location Neaduck 2 dong, Sangdanggu, Cheongju
Structure Reinforced concrete
Scale Underground 1 floor and 5 floors
Application mat foundation (Depth : 950 mm)
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Figure 18. Plan of underground mat foundation
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Table 9. Experimental design and field application

Class Factor ltem
Specification 25-24-120
W/B(%) 46.2
P{%r)]or Target slump (mm) 1 120425
Target air content (%) 4515
OPC+CC+FA (%) 1+ 70 + 20 + 10~

3 ° Slump « Air content

Fresh concrete * Chloride content

Experi
ment » Temperature hystoty

» Compressive strength

- Standard (1, 3. 7, 14, 28 Days)

- Field (1, 3. 7, 14, 28 Days)

Hardened concrete 2

lo I

MG LR

Table 10. Proportion

Weight proportion
(kg/m*)

CF S G

W/B
(%)

W
(kg/m)

Sla
(%)

Admixture/C

Specification (%)

25-24-120 462 160 47 242 346 843 981
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Table 11. Physical properties of cement

Humidi
ty
(%)

KS (1st) - - - -

44 um
remains
(%)

Density ___Flow/time(min)
(g/em) 0 40

Blaine

Item (e/g)

28001 -

CF 002 3.06 216 247 3 134 27.7

Table 12. Chemical properties of cement

Ingredients (%)
AlbO3 FexO3 CaO MgO SOs

ltem
LOI  SiO2 K20

KS (1st) 3.0} - - - - 50| 38! -

CF 089 2471 709 408 5808 204 190 1.05
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Field Application on Mass Concrete of Combined Coarse Particle Cement and Fly—Ash in Mat Foundation

Tamparaiural(s )

Comorata ks alranaih MPa)

Tamoagiuml )

Tamoagium(T)

-}

1
-}

0 @ 4 & T O | W W Tl 3 4 &8 9 W W W W Wm0 3 4 & W W | W |
Tinall) T (i) Tiwalky

Figure 26. Temperature history corresponding to times (1st)

o = <]

i
o

[ EEIE N EEE E N EE I ENEEEEEEEE
Timal) Tl Timal)

Figure 27. Temperature history corresponding to times (2nd)

Figure 28. Temperature history corresponding to times (3rd)
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