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Evaluation of Mechanical and Durability Performance of Mortar Shotcrete

Byoungsun Park', Kun Young Jang®, Young Cheol Choi™*

Abstract: In this study, the mechanical property and durability of improved bond performance mortar shotcrete was investigated. Mortar shotcrete
was prepared by replacing coarse aggregate with 100% fine aggregate in the shotcrete mixture proportion proposed in the road construction standard
specification. OPC, GGBES and anhydrite were used as binders, and polymer powder was substituted for 1% and 2% of binder for improving bond
property. From the experimental results, it was found that the compressive strength decreased with increasing polymer addition, but the bond strength
increased. The addition of polymer to mortar shotcrete also reduced the drying shrinkage and improved the resistance to carbonation. Initial hydration
heat of mortar shotcrete decreased with the addition of polymer, and it was judged that the initial compressive strength decreased.
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Fig. 1 Domestic Tunnel Status(2019)

Copyright © 2019 by The Korea Institute for Structural Maintenance and Inspection. This is an Open Access article distributed under the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

68



o

(A= (R o
P

Utk mEbA A gukEE MY A=
St e o] AR o = T AL glom,
7378S 13 £ A E gukeE A
A @A 2Rk B AT 7]
At} AP E gukeErp sk 9
0] golo] QIr}. YukA o 7 Lo A g
BAEIFFRT A0 2 el 27|35
k17 @ 7T,

ZAYEY WA D F2A TS 17171 9
3l ARgshE SN B E AN ZATEY e e =
2 o 7 ZeHE ARE-SE| 913 Tk A7 o] Fo A AL QL
T} (Ohama. 1987; Meishan et al. 2004; Afridi et al. 2003; Kim.
2006; Song et al. 2018). =3+ AN EA| A 5= YREH 0 2 473}
Hhg-ol &J3f| o] 'WAYsHA| ek o] g 52 7]1E Al
DA ES Walste] T2 5ol Tashy] whiel F-2d5 &
&E feliAlE TSl o A A AT A& A 57 frelsith
Aol M= E2H, 4 (anhydrite), 1 2E 2 L 7]
(Ground granulated blast-furnace slag)S &-835fo] H-=}

)
o i
R

ol

-
f X,ﬂ

ot

2

F

o ox o

)
o o 2
re i o o M
fo X
o2 o,

o
SR

iy
N

N o,
NE
e
42

f
ol
H
ot

yg 1o o Ho o
4 =2
R rlr
0 £
v}
)
A
e
E#

T oox

mH'A
i)
L 2
r e
Tl

AN E| ﬂﬂlE mEet2o B84 A J7HE
A2 ATE P3P REEIE ST EE T2
FEFAA HH o A ZZA= 100% AHE-3F v gto.

ool o ox Mr
> o off e r

Atk vRIH 2= OPC 2ol GGBFS 9t F-=4 1. & o]
B3ttt 29 viRIv 9 1, 2%E X&3H3 ). Ground
granulated blast-furnace slag(GGBFS), F-52J 119} 2] 2]
ZQlg 9 ug} AJHE A|Fste] = w 9 B e EA

< AvEgtom, xS 9 el Agds 5 WT8%
o tht 542 F7sksith

B A= vRIH 2 REZEN=A|ANEOPC)2F GGBFS,
F42 115 ARSSHITE GGBFS & U] PALOI A WA= HaksE:
S ﬂa‘;ﬂr Table 1 OPC2} GGBFS, -4 11.2] 3}sHA &
2 W2 el Fig. 25 do] A 3]- 240 ¢] 3}

d

S|
M ru

Table 1 Chemical compositions and physical properties of binders
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Fig. 2 Particle diameter of binders

Table 2 Particle size distribution specification of ISO sand

Sieve size (mm) Percent passing (%)
0.08 99+ 1
0.16 87+5
0.50 67+5
1.00 3345
1.60 7+5
2.00 0

2.2 HiEH|

Table 3= 2ol A48 R2EI2 ST EC) HFEE
YehAth & Ao A ALESE el s =234 A
Ao A AABIAL = B E 7FEo 2 F2 SFAE =
AZ 100% =]|gkste] AH8-3F T GGBFS 2] &40 &
S BAE7] 9814 OPC2) 30%S GGBFS 2 X835 0.
™, GGBFS &4l whe} 27| A= A 2 A2 55 371

Chemical compositions Density Fineness
Binder 3 5
Si0, | ALO; | Fe,05 | CaO | MgO | KO | NayO | SO; | LOI | Total (g/em’) (cm/g)
OPC 20.8 4.93 3.50 62.4 1.61 0.90 0.33 2.21 2.74 | 99.42 3.18 3,270
GGBFS 29.13 | 1582 | 0.67 | 4251 4.43 0.52 1.20 3.34 0.26 | 97.88 2.95 4,280
Anhydrite 0.78 0.29 0.12 453 - 0.06 - 53.3 - 99.85 2.98 4,950
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Table 3 Mixture proportion

Binder (kg/m®) Admixture (wt. %)
Specimen W/B Sand
Cement GGBFS Anhydrite Polymer | superplasticiser |accelerating agent
Plain 0.47 480 - - 1,625 - 0.2 5
S30A5 0.47 312 144 24 1,625 - 0.2 5
S30A5RP1 0.47 307.2 144 24 1,625 1 0.2 5
S30A5RP2 | 0.47 302.4 144 24 1,625 2 0.2 5
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