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The mechanical properties of Reactive Powder Concrete using Ternary Pozzolanic
Materials exposed to high Temperature
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Abstract

Reactive Powder Concrete (RPC) is an ultra high strength and high ductility cement—based composite material and
has shown some promise as a new generation concrete in construction field, It is characterized by a silica fume—cement
mixture with very low water—binder (w/b) ratio and very dense microstructure, which is formed using various powders
such as cement, silica fume and very fine quartz sand (0,15~0,4mm) instead of ordinary coarse aggregate. However,
the unit weight of cement in RPC is as high as 900~1,000 kg/m3 due to the use of very fine sand instead of coarse
aggregate, and a large volume of relatively expensive silica fume as a high reactivity pozzolan is also used, which is
not produced in Korea and thus must be imported, Since the density of RPC has a heavy weight at 2.5~3.0 g/eri. In
this study, the modified RPC was made by the combination of ternary pozzolanic materials such as blast furnace slag
and fly ash, silica fume in order to economically and practically feasible for Korea s situation. The fire resistance and
structural behavior of the modified RPC exposed to high temperature were investigated.
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ARIEL KS L 520190 48 HA] REZSAEAMEOROS AGIEon], 341 ESRp=s vERICs AepHHsn )
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Unit weight (kg/m®)

Table
Mix siica 2t gy 03~ 445 gam 0T g _ Superplastici WB  flows
Cement furnace 0.5mm Quartz ) PP fiber Water (mm)
fume ash m Quartz fiber zer mm
slag Quartz powder
SF25 868 217 - - 582 174 174 243 9 52 165  0.19 145
SF25BS40 773 193 309 - 502 155 155 216 8 46 147 014 135
SF25BS30FA10 766 192 230 77 504 153 153 215 8 46 146 0.14 136
SF25BS10FA30 752 188 75 226 513 150 150 211 8 45 143  0.14 135
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800C7HA| 3243] AstElo] 68MPaded SAI1%i), el e/ keut thEo e Bolst SFape] &7bet 719t 20007 o
7F 2718k ol F 7187} ool whet 5] 745k 9lom B00TOE AOMPaolsh S0 ZHASHIE 12T 100000 -EE
31| T2 B9 RPCS] MR 62~66MPasi0 2 Al hEnh ShEo 2 919} SF259] 35MPadesnch 37| Liekyt
o}, 718 20l mazvle} 20| jelere] T RPCS] T SAE IS ATiel $A51 Lelton], 1000Te] eEE 345
wZe) 9 RS RS Aep gt viEoe Fleh 25 wef 7] et

20 160 ; ; ; —=—BSIO-LISIA (834") —e—BS30-200C (6.62")
T T T —a—BS30400C (11.68") —v—BS30-500C (11.53")
g ——SF25 —=—SF25 A 0.012 - —+—BS30-600C (1366") —4—BS30-800C (21.63")
0 & s SF25BS40 | {0 —o— SF25B540 5 “Totel pore volume
'& SF25BS10FA30 —a— SF25BS10FA30 | aoi0 2 010
—=— SF25BS30FA10| .010 4 °
:‘(, i ﬁlﬁ 120 —v— SF25BS30FA10
200 |-

g 180 N w0 R \
s Gl i NG

B a0 0
@}; Km ‘\\ # o N
o
oK
g o 7 ®ro w® x
4 10

A
J

Pore volume (mL/g)
o o o
S o o
® 8 8

0 0.000
0 Wakd  200C  400C  500C  600C  800C  1000C Lists  200C  400C  500C  600C  800C 1000C
JIHR5(C) JIE2&(C) Pore size diameter (1m)
I 1. Jid250 2 O 2. JiE=2E0 e 8 3. SF25BS30FAT0 SAIAS JId 2=l
RPCO &&LE S4 RPCO B2E S4 L 237Z ¥l SY(E HHZE8H)



3 TERMIS Olg0t vigd BX EIRERPC)Y 12

OL L0 0 ™

SHH, WistAlElol A RPOS] ZEaRe: mE FAAolA UehtA] elok=d], ofi= 74190t Zajxagald go] T3kl w2 o)
avlo] 7|eksl ZulE gk, ZeZegus 980 T RPCO] UBlEA 113lo] 13t oa|Alde] n2w, RPCo] E4jols
ofet ZojmaHYAgo] 39S 8 kg/m’opo|ct”

=9

3.2 Jtd2= 0 wWE RPC OJMT= §M
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S- Silicon Oxide CH- Calcium Hydroxide
(@= Calcium Siilicate Hydrate (C-S-H) CM- Calcium Magnesium Silicate
T Tobermorite VV- WWollastonite
15 20 25 30 35 40 as 50
1400 T T — S T 3
= w 3
§ w 3
= 700 cH -
b=} 4 -
= = =
= = 3
o E P B 1 . 1 1 yo
1400 E- s s T c s =
= 3 cn s 600G | 3
= E s s 3
= 700 [ cH s 3
2 C =
= = b
= - -
o E N BN I I [ I . 3
1400 B~ s S| S s —
— E T c s 4. 500C | 3
=3 E cH cH s =
= 700 [ s —
g 3 E
= C g
o E I B 1 1 1 Yo
1400 E- s =
A 3 [(3.400T | 3
g = 3
= 7 —
g 00
= p=
o N B 3
1400 s =
= 700 —
S =
= g
= -
o A TR 3
1400 S =
c 3
= =
R=» 3
= 700 —
& #
= -
o ) 1 1 PP TS | 3
25 30 35 40 as 50
2Theta (degree)
T =]
OF 4. SF25BS30FAT0 BAIAQl JHH 2= WE XRD 24 &1
4. 4 &

1) Wehi | & 2ARE 3/d@A 253 & RPCY] IS =54
O] et AloE ARSI,
2) 71857t S71dell W RPCO| 3=t5= 0.01~0.05ume] 3574004 71 2 Heks Hylow, 800TolF w23s] S71H0]
ZAEg-Ao] WskA 8, 34%0l4 21.63%= OF 2,64 Z71=ISit) o= 800T o)%o] FAgt JwAlet Auks & Awsfct,
3 71deEe] Sl wE RPCO A=A 542 XRD w4 9 SEM¥EEo| o3t o dE(CalOH), EHEERIE
(tobermorite), o —C,SAC] H3f| 5) Wal=RE It 4= ot

Aej7EnE S0 8 AMSSE SF25e] vlsl w4 ekt sk

flo

_70_



203 FHCBUTC] =LTYHISH 22, T H25%)

a, X 4

c. 400C
O 5. SF25BS30FA10 ZAIAH 2 JIE 20 WE SEM MZ

e, 600C

Acknowledgement

This research was supported by a grant(2012-R1A1A200—-8719) from the National Research Foundation of
Korea(NRF) grant funded by the Korea government(MEST)

a1e s

1 oA, HelEdS 403 v 24 2 ERPO)Q WS HEhsta vhAekel=E, 2012
2. Richard, P, and Cheyrezy, M, H,, Reactive powder concrete with high ductility and 200—800 Mm compressive strength, ACI
Spring Convention, San Francisco, SP, 144-24 pp.507~517, 1994

3. Wenzhong Zheng, Haiyan Li, Ying Wang “Compressive behaviour of hybrid fiber—reinforced reactive powder concrete after
high temperature” Materials &Design, 41, pp.403~409, 2012.10

_71_



