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The Effect of Blaine and SO; Contents of OPC on Shotcrete Binder with
Calcium Aluminate Accelerator

Bong-Hee Kang', Gyu-Yong Kim®", Jae-Won Choi’, Kyung-Mo Koo®, Bong-Choon Hwang’

Abstract : Shotcrete concrete is generally used in the form of ready-mixed concrete products using type I ordinary portland cement(hereinafter referred
to as OPC) and about 5% of accelerator mixed separately in the field. In this study, we tested the effect of OPC fineness and SO; content on a penetration
resistance, compressive strength of binder for shotcrete using calcium aluminate type accerlerator. And we analysed hydrates and pore structure effects
on mortar performance. In the future, it is expected to be useful for manufacturing optimized OPC as a binder for shotcrete.
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CAH,y+ 2CH+ 3CS + 14H ,
— (3 A.3C$. Hy, (ettringite) 2)

£, CHOC$7 | 35 A &= 743l A= CAH,©] C,AH o}
C;AHE H ol = WA =7} A8tk 7o) Ay shA Eoh
T12v OPCERE CH B C$7F AR 9] &5 =1 Pg A<l
ettringite 33-52] A7 2717 o) 7] 81A] =™, CHE}
C$= L AAE CAS F3h-E & ZX8t= 2o = HlE

ATHLea, 1971). E3F o] 2} &3}k Kirca(2006)+= CA-OPC
A Eol| A OPCe] EFHI7F 57185 OPC o] o]
O AL 813 2™, OPCE C3S 9k C,S = §13) ¥ 2710
R C3AH©] A4 ol ek CAH107 C,AHs o] %o & ]l
3 E=A S A SEA] Tl A4S

o|2]gt AIRIE S| ¥Hg- EAES 'S 2 CAAl F2A
HAste AdAE =t AT WP o, 15 &
=0 A= OPCe| B2 =(Blaine) ¥ SO; 3 317} CAA
FAAE AHER AR B Aeol vA= Y-S A EStL

Table 1 Experimental plan

. OPC level
Specimen .
DY Blaine Content of SO; Properties
(em’/g) (%)
B3200 3200 - Hydrate analysis (XRD)
B3500 3500 2.2 - Pore distribution
B3900 3900 analysis (MIP)
- Penetration resistance
_ St6 _ L6 (1,35 minutes)
S22 3500 22 - Compressive strength
$2.8 28 (1,7, 28 days)

1) B : Blaine, S : Content of SO;

Table 2 Chemical composition of experimental materials

Specimen Chemical composition (%) Blaine

IDY  LOI SiO, ALO; Fe;05 CaO MgO SO; K0 (cm’/g)

SC 11.7 33 351 09 478 09 01 02 -

OPC 02 219 52 36 632 20 22 1.0 3,480

B3200 03 220 52 37 632 20 23 09 3210

B3500 03 223 51 36 633 20 23 1.0 3,540

B3%0 03 221 52 37 631 19 22 1.0 3,930

S1.6 03 219 54 37 631 21 16 10 3,510

S2.2 03 219 53 36 635 21 22 10 3,510

S2.8 04 217 52 36 632 21 28 10 3,520

1) SC : Calcium aluminate accelerator
OPC : Ordinary portland cement
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Fig. 1 Compare of XRD pattern of specimens at 28Days
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Fig. 2 Amount of hydrates of B3200, B3500, B3900
measured by Rietveld method
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Fig. 3 Amount of hydrates of S1.6, S2.2, S2.8
measured by Rietveld method
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Fig. 4 MIP measurement result of B3200, B3500, B3900 at 28day
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Fig. 5 MIP measurement result of S1.6, S2.2, S2.8 at 28day
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St ztole] & MIP S84 3E YERNRITE Table 3+
Mindess et al.(2003)2] A 2] we} =2 Z7|HEZE &3]
0.05~10me] A& =t 2| F=(Large capillary pores),
0.01~0.05ume] Ae 7+ AT FZ(Medium capillary
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Table 3 Volume classification by pore size
Classification of pores B3200 B3500 B3900 S1.6 S22 S2.8

Large
229 170 186 2.08 198 1.70
Capillary (0.05-10£m)
pores  Medium
4, 15 678 406 4.1
(0.010.05m) 70 515 678 4.06 4.10
Gel pores 113 127 117 125 135 127
001 . . . . . .
Total pores 17.6 185 18.7 214 195 185
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