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ABSTRACT

Although set accelerating agents are used generally in New Austrian Tunneling Method, the standards for test
methods and quality of set accelerating agents are not prescribed domestically. In this study, the proprieties of the
various standards and the characteristics of set accelerating agents for shotcrete were evaluated.

The alkali contents of set accelerating agents based on silicate, aluminate and cement were higher than those of
alkali-free ones. From the result, it i1s thought that the quality control of aggregate should be enhanced and that the
nurnber of test cycle of alkali-aggregate reaction should be increased.

The setting times of cement paste with set accelerating agents based on silicate and alkali-free ones were different
largely with mixing methods. Compressive strength of mortar with set accelerating agents based on silicate, aluminate
and cement at one day satisfied the specifications of Korea Concrete Institute. However, the strength ratio compared
to control mix at 28 days showed as 50~65% except for the alkali-free set accelerating agents. As a results of
setting time and strength test, the establishment of domestic standards that can reflect the characteristics of materials
and construction methods of tunnels and that can increase quality of set accelerating agents is required immediately.

Keywords : set accelerating agents, alkali contents, silicate, aluminate, alkali-free, setting time, strength ratio
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Table 1 Specification of setting time of cement
mixtures with SAA

Setting Test
P time(min) es
Classifications W/C {S/C = : methods
Initial | Final
KCI SC 102 Proctor
JSCED 10z | 0 | 3 1 5 | 10 ) etration
Mortar
ITA - | - |3~10|9~30| Froctor
penetration
KTA - | - | 1~5 |12~g0| Gillmore
test
Paste | AsTM € 141 24~30| - | 1~3 | 12 | Cimore
EFNARC 35 - 10 60 | Vicat test

Table 2 Specification of shotcrete and mortar with
SAA

) Compressive stregngth (MPa, %) Test
Specifications
12 hours| 1day | 28 days 190 days| methods
KCISC12 | oo | agg| 2?0 | Mortar
JSCED 102 | =Y | =] con (5X5X5cm)
mix
. . Shotcrete
KTA B B
specification =98 =177 (core
specimen)
Shotcrete
KHC _ _
specification33) =98 | =196 (cpre
specimen)
=75 %of | =Test| Shotcrete
EFNARC - - control | mix at (core
mix 2/8days Spe(jmen)

g

LA ER SZNE HIfE AIME p2El20] 34 3 ZEEY

= X ol To

0

2. 32 EE FZMe FF7HEo0| thst nF

ASTM C 1141904 £aEE sz 49 djg
FEEAQ A FAASAA, Set Accelerating Agent)Z
A7k AHIE so|2E9] SANTE E FholR 4%
T Astal Atk SEviel EPEEEAIAIKTA,
Korea Tunneling Association)ll 4% ASTM=} f+AFsE 7
A& 7 Jou dE BRG] 9 gaFEAeEsgd
A ARG FAFANME Z2EIES] AJYALAIH 9
3 SAANT 2 AT RIS Aoka Atk

w3 o3 AdFAZoHpr EN 9345 2 EFNARC

ol 75 H7kE AR o3 $AAR, Uk, uYY
Foll g F2715E Aot Aok Table 1 R 2& 4

FiN

T kU= FAAY B R YHEE V)
KX
=

F2Ae FLAEFS Yol y| fst] T FEF
AL 148 AE A1E BAAY AR B SR
AAIE A3 Ro| Table 3 ¥ Fig. 10|t} gF&
AzA A= SEAE FUksE AHE Hol2~E9 $Z
SR AR AIFGAE AREskaL 9o,
E-AMEN= ARIES] EFFT (normal consistency)
23 ~ 30 %)t 1704k HS E-AHE 485%
ANZEE AHIE Ho|AEe] 34
Arol AfoR FAsen, 344
EA 10 ~12%, &FudolEA, <&
4 AHE FEA9] A 5%l o

A7k ZATES g o 9o,
ZAbol| w38 ~ 432 % oSt
AR SAAREE FARER A
AR 344 £ 040, FAANIR 1753 &
203 224 digte{d3] AN A4S vIEStT QT
v dRo] AEAAE AEAe] FH4 v et
QA7 A YERE & UE AT E78la A
4 2TEAE 4L AL 5718wk ARglo|H) o4
afr = 4280 1231

Fig. 12 AE AAAd 71A€ 544 #r7t F38E
o] 45T Bt 3 ZFAAE AT Aojrh AlF A
Ao A AL A7 1, 3 7 E 8Uo|sle
, AE A 2 BY $EAE Fade 74757 ¥
2BMPa, FFHa= 22 02 2 08 MPazA] HEAlsE
4% vTks: YeR) T

> 2 M o

Zo
re

>

=,

m

S
Z
I

olo

5
c

N
N
Y
ol

2o oX
s
4
o,

=7
[

zl
Y,

clr

o

!

i,

o
?il_‘.

N

oL

Mo A o > {0 g
Ao
al
%

5 >
& oo =
o =,
= ox M
i.}ﬁi“‘
> rlr
Ty
i = 2

fAsd

71



Table 3 Setting time of cement paste with SAA
(authorized test report)

Classification IT““al §eFt1ng Ij“mal s.et.tmg Remark
time(min:sec) | time(min:sec)
Aluminate | 9.3+ 046 | 1895+ 1:37 | 7 companies
base
Silicate base| 3:41x0:37 1748152 | 6 companies
Alkali free . .
base 4:30 19:30 1 company
Cement base 3:20 13:30 1 company
Total 3:44 17:53 -
average
Standard 0:40 2:03 -
diviation
30
L Average

————— Standard deviation

25#—

20 —
15—

10

Compressive strength(MPa)

0 ! | [ !
0.3 1 28

3 7
Age (days)
Fig. 1 Compressive strength of concrete with SAA

in authorized test results
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Table 4 Average and standard deviation of density
and solid content of SAA

Density Solid content
Types (o /Cm‘g) (%) pH Remark
Sl‘ol:saete 1397+0.0003 | 44394084 |11.1]6 companies
Al‘gz;‘;ate 1528400268 | 47.97+2.06 |11.7|7 companies

Table 5 Total alkali content supplied from SAA
Types Nax0(%) | K20(%) | Ro0(%6)
Silicate base 8.80 0.018 8.81

Aluminate base| 20.64 0.014 2061 |7 companies

Alkali-free
base

Cement base 14.00 0.200 14.14

Remark

6 companies

0.06 - 0.06 2 companies

1 company
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Table 6 Setting time of cement paste with SAA by
Gillmore neddle(hr:min:sec)

T Dosage| Pre-mixed method | Post-mixed method
ypes

(%) |Initial set|Final set|Initial set|Final set
Sihicate | 0| o0ia7a7 | 3:26:05 | 00:04:145 | 00:29:00
base
Aluminate | o 001055 | 0:08:24 | 00:03:10 | 00:10:00
base
Allali-freel o p00112 | 0:07:54 | 00116:30 | 01:30:40
base
Cement | o | 00:02:95 | 0:10:49 | 00:03:38 | 00:06:30
base
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Table 7 Setting time of cement paste with SAA by
Vicat needle(min:sec)

KS L 5108
Classification (ASTM C 191) B5 19673
Initial set| Final set |Initial set; Final set
Silicate base 5:38 7:38 1:02 9:32
Aluminate base 3:40 4:55 3:36 5:05
Alkali-free base | 11:13 16:46 10:33 39:45
Cement base 3:58 4:33 not measurable

Table 8 Setting time of cement mortar with SAA
by Vicat needle (min:sec)

o BS 408-2
Classification ASTM C 807 — -
Initial Final
Silicate base 39:33 10:42 28:56
Aluminate base 15:19 13:48 18:13
Alkali free base 30:15 106:00 176:40
Cement base | 630 0:35 515
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