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An Experimental Study on the Effect of Accelerator and Chemical
Admixture Type for the Durability of Shotcrete
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Abstract : Concrete and shotcrete should withstand the conditions for which they have been designed, without
deterioration, over a period of years. But concrete and shotcrete are being deteriorated according to aging by internal and
external causes. Recently, many studies on the durability of concrete have been conducted. But the durability of shotcrete
is rarely studied. So, in this study, chloride ion penetration test, freeze and thaw test, neutralization test were conducted
to examine the durability characteristics of shotcrete with several accelerator and chemical admixture types. These results
indicate that shotcrete with alkali free accelerator and with superplasticizer are durable. Therefore, the present study
provides a firm base to make high performance shotcrete.
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Table 1. Experimental variable definition

Series Contents Notes
AS Silicate accelerator
AA Aluminate accelerator No admixture

AAF Alkali-free accelerator
CWR Water-reducing admixture
CAE Air-entrainment

CS Superplastisizer

Alkali-free accelerator

Table 2. Mixing properties (kgfim’)

te
Varigle | wie | ¢ | w |-Aaes Accelerator &
G S Superplasticizer
AS Silicate : 38.5
_ A Aluminate : 385
AAF Alkali-free : 38.5
040 | 550 | 220 | 785 | 774 2 1000
o | Waterreducing : 605
& Superplasticizer : 6.05
3. AlEuny
3.1. Adiie

3, daole TP e 948 AEe ¥
4 B F 010me] Z|AH7IE Tl AHIA
I, FAE A R 52g A4 Nl A
T AN AEE A B ¥ AE AR o3
Azt At

598, A2 ARHE AYedM e AR

110

4 A6 5 RARHY Eol AY BEHel
B AT S0 ALHE 34 2 &
shAle] FR7 WP TIAE 9P BAsRA
shzlol Aol o8 m3e wAlek) st W
ol ALt

32. ¢=d8x

7z AR FFAES] 5A4E FHetstr] S8
SAE FHEHF I do)A] @10X20em 4 =
g A FFFAE AMEH 271 2 F
Z7] ARl tiat g4FHE A4S Hofa) 9
st} AF 7Y, 28, 5649 AFAEE FAEHA
o, Z+ B2 3709 AJHe Hate] SAstArk

33. da0|2 FHAE

Frole EFHAANFH L ASTM C1202-91 electrical
indication of concrete's ability to resist chloride ion
penetration” ¢} AASHTO T259¢) ¥llol| o)Al &
B3t 289 %5 FAT A4 0ems] Z2AYE
ANHE Zol7} Sem7t HEE AUd oS A¥S
FPs7] A7 FlEE 5%l AR A
HA] AJH-L applied voltage cello] TGA7]1 3|3
T4E gk o] HRoA AYL 60+0.1Ve] FF
£ ¥ or 35F F Jlojok sk H4PE 3
3 B A fdo] AA @A BH71 Y3t A
85 sealants LFAFO)L FA= 20~40g A
59 ALE cell#} XHAo|E AT

ARE FH%e PHoE2E 71X AYgAE A
Azt AYS SATEN & F gl o] o
d AFEHE Aoz TIAYE AH HEHE
Aol d&go] H=F 7] 93t 7Fed A2 A
T ARESHE O 2 AN E 0102 AMEE
o). E3TE AHe =Ed FES EESFA A
52 QA s ol Aol AYHE ¢ &
AYE FHo| AxHo| Fhole] Tl 4
HRlE A BAE] el

AV. Cell9] () A= 3.0%2] NaCl RS =9
I () AF = 03N NaOH &4 s)eth
3% NaCl €82 & 900ml o] NaCl 30gS £3iA17]
F ES 78k 1000mle] &35 RHE3 03N
NaOH= & 1Lo) NaOH 12g& &3jAA Azgich
APA] gollo] 27| 2EE 20~25TE A2
ek EF A F S99 25 0T HE
£ gt

mo

Journal of the KIS, Vol. 18, No. 3, 2003



=2H & 23lH R

AEF 308uit} 0.1Q9 A3t Hus A%
data logger2 A3t 7]E¢th o] W <t
0.1mV7HA] &4 7Vssjlof 3o £0.1%2] J=E 7}
Zl Aolofot gt ZA% AYaS o (2ol
o3t} AFAZ ket

14
= 01 M

Lo
I
S

7|, I = ZF(Amperes, A)
V = ZgH(Volts, V)
R = A8{Ohms, Q)

ol FIHUGE wl At 6217k0] 22
Ak AW 399 A
o The 4 ol =
o X

Q = 900X (Jg+2I + 2L+ +++ + 23+ L) 2)

o714, Q = 32& T3 3} Coulombs)
I, = AFAAF nito]l BH3AE wie
A F{(Amperes)

34. SE83l AN HE

F28 AP KS F 2456 F552 g3l of
3 ZAES] A A e o) o3 59
sten, Al ek £AYE EEo2Y
ANF 8X10x40em o] 7Y FAIAE 1497 7]
A GG F FEE8 8L 300 Aol 5
Ptk TAH] APL F /A Aoz 59
& & et AEY AR F3ES E@vﬁﬂ*l
&, AgHY B 87] 3 1 % sastd o
011*1 S3lshs Witk F ¥y ¥ 533 ﬁ‘?’
| AgEAe s 2aYE 4 @ A &g ol
HE 23E 549 wE4E EAsked 1 9
7} o, AdAow EXI TalE T2
AREARel g BRHY AFE xde AL
OME} %JHPEOE TTEE T Ao
7l & F45 A AgHRg o 2 45A5E
%%é‘FE o2 dHA gk 2 A8 BF 7F
& A6 AgHd wet FAsk o] 54
19 T2 AR ES} F3] 2aH] YA
BI(F GAZSERT Y2 ¥ FAFIHE

I

_!\}1' rd‘
o
i ol

ol

i o
2
HJ>'

HUAUTEEX|, FBH F3E, 200349

7} 32| LFHo|| oix|l&

Aol 2Ht AT

2 WX g A, $Ag U 2 A
B AL EA7 AL 2lg A, 42 5

&40l ol ghthe Fbgo

—

35. ZM5t Al

EAFHSE FAFH% AEE A 4
g3l CO, = 10%, 2% 40T, AHEGE 60%=
AY 2AS BASAT NBE AFAAA AR 2
£ 78 AHs, i) olisheias) A7 e
o] =% YHe AEFAT TYF F 177 53
FA8H, 170 713 PAsE PHe sl
zagE $H8E % wﬁ Wyozs
A AN slent s gof wy
& AHgals Zo] Qurdoltt. of Wy &
o WAl gErId-dns S8 #5)
o= EAs] AYNOE WA B BEE
Yok Ao Ba QolE Al Ao o) Wy
2 AHEY Bl FA8 Daolt BALE B
WAES Vo AN AR AE
$7] 98 GRS o §3H= o] Frh

tlo ofN ol

4. AEZAY

31, ==

Fig. 194 B vle} o] FAAY A% v|us
Ag A= dZE] =] FAA7 27 79
BEAA g2 F 7H] dgEA FAARY =
Holl A o 25% AL EL& A5S Bk £ 289
56U TV ARoMe g Ade 24
xﬂ°1 AFrlo| B, AgAolE FAAE AT F

T 79 A= AY vl ArE YeEha 1o 7
g olFoE AL AEHA] e Ao %&fﬂ
ok SR Sk Za] AlE FEA ] Afele
A AR E 280 H]3] 2F 30%4xe] F= %
N ERE Hola o] Uy SN 4w =
g FAAE AHEHE Ao] 4 fEde HoE
i & 4 glrh

£A B IeEE thddl £314e] 54S 1]
w37l A AgolA ¢4 E Ans Hund
S Ao me} Aol Aolrt deS & F Uk
Fig. 204 B e} o] &4 x oA By
7189} aH-F8A 7} %}TxﬂEE} FrE e
o 4 gk =3 56 HEE B n8-E3A)

11



400
¥
S 20 .
3 .
<
£
s
% 200
2
]
@
§ 100 —0—AS
8 -l AA
--@- AAF
0
0 20 40 &0
Days after spraying

Fig. 1. Compressive strength for different accelerators
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Fig. 2. Compressive strength for different chemical admixtures
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Table 3. Chloride ion penetration test results

Series C?éroguleofnasss)ed Remarks
AS 12,283
AA 19,061
AAF 6,491
CWR 14,255
CAE 13,926
Ccs 11,872
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Table 4. The results of freeze and thaw test

Specimensmiti?ll{z\;aluemoa%des Relative Dynamic Modulus (%)
AS | 1632 | 1557 910
AN | 12 | 1662 9.1
AAF | 1820 | 179 9%.7
CWR | 1846 | 1754 903
CAE | 1698 | 1666 %23
cs 1695 | 1559 846
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Fig. 3. Carbonation depth for different accelerators
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