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Estimation of Setting Time of Super Retarding Mortar Using Settimeter
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This study investigates the delay in setting characteristics of mortar influenced by variations in super

retarding agent(SRA) content, curing temperature, and strength levels. Utilizing a settimeter, the

E-mail : yc0933@naver.com  regearch introduces an objective approach to accurately determine the setting time of concrete with

SRA under diverse environmental and material mixing conditions at construction sites. The findings

indicate that the settimeter, in conjunction with a nonlinear regression model, can effectively estimate

Received : October 5, 2023 the setting time of super retarding mortar. Optimal management of the initial setting is recommended

Revised :November1,2023  at approximately 45ST and the final setting around 80ST. This methodology enables more effective
Accepted : November 4, 2023  quality control in the setting times of super retarding concrete.
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Table 1. Ouline of the experimental plan

Factors Items
Binder:Sand 1:3
Binder(%) OPC:FA:BS=50:15:35
Water/Binder(%) 4 45 55 65 75
45+1.5
0 0.1 0.2 0.3 0.4 0.5
5 10 20 35

Flow, Air contents

Mixture

—_

Air contents(%)
Super retarding agent contents(%o)

Curing temperature(°C)

Fresh mortar

[SSRE SRR e

Experimental

Setting time Penetration resistance tester, Settimeter
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Table 2. Physical properties of cement

Setting ti in. C ive strength(MP:
Density(g/cm®)  Blaine(cm?g)  Soundness(%) etting time(min _) ompressive strength(MPa)
Initial Final 3 days 7 days 28 days
3.15 3390 0.05 230 345 24.8 393 56.9
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Table 3. Physical properties of fly ash

Density(g/cm’) Blaine(cm?/g) L.0.1(%) Si0x(%) Moisture contents(%)
227 3919 2.8 67.2 0.09
Table 4. Properties of blast furnace slag powder
. ; . ) Chemical composition(%)
Density(g/cm’)  Blaine(cm7/g) L.0.1(%) -
CaO SlOz A1203 MgO SO3
2.95 4012 2.5 34.2 14.6 0.32 423 6.40

Table 5. Physical properties of crushed sand

Density(g/cm®) Water absorption rate(%) Passing ratio of 0.08mm sieve(%) Fineness modulus
2.59 1.92 2.5 2.96
Table 6. Physical properties of super retarding agent
Agent Density(g/cm’) Basis Appearance
White sugar 1.60 Sucrose White, solid
Viscosity modifying agent 1.00 Poly ethylene oxide White, grain
AE agent 1.04 Sodium lauryl sulfate Yellow, aqueous

E}2 9] 3RS KS L 51099] &=5to] Zdgstglom, Z2=KS L5111, 37132 KS L 3136°] 2]Aste] AA6hdc).

£3], SAAZHEKS F 24369] 0] 51e] AAIahedizd], 21010] LI5(5, 10, 20, 35°C)7H-G A1 EHE P A el S 24
£ 25 PEBEC 2 Hol Ryksizt], 440] ARkl B4R S S4sct

AVE]ER] 73901 Proctor I 4371 2 245K A7k 50k A2 thate] 24k, w2etz ol it 7]7]
| 5|=2 514 ¢ 5] 4202 8152 71ste] 71719 v aBeolo] BAH gHe 718 a0, 5 5 24 5
T BFGS 19 S92 Sk BT, ThE Figure 32 A187] D 54 B4-S vehdl Zlolet,

(a) Penetration resistance tester (b) Settimeter

Figure 3. Measurement of setting time

676 A=UZAISARIK]|



Estimation of Setting Time of Super Retarding Mortar Using Settimeter

Figure 4= 22TAE 22|94 £UE Wolol] 2 22 9 371382 ekl 0|k, E20] 2.9 A0 2 229
H] 5710l whet $5490] Z7kele 2o Uetgto, 7 Wi 24 Ao £UE Z710] thet §540] wlnjsiA] 271
S AR Ao 2 ek ol 2194 Az U T1% 288 AEAISH S 1A ofst 954 24 7

oo
2
N
<O,
rok
sl
lo
Hl o
g
i
i
o

330 7.5

[W/B(%)—=—45 e 55 465 v 7§ [WiB(%) =45 e 55 a4 65 ¥ 75
300 [ v v .
- v 6.0 :
20 ¥ . 2 Target air content 4.5+1.5 %
" L i - *
_aop * . 2 asf . = " =
E = =
Enf g : - Sl < —4
z -l I 1
i 180 | = o
=y
L] u
150 | - 15 F
L} L
120 |
1 1 1 1 1 1 OD 1 1 1 1 1 1
0.0 0.1 0.2 03 04 05 0.0 0.1 0.2 0.3 0.4 05
Super retarding agent content (%) Super retarding agent content (C/%)
(a) flow (b) Air content
Figure 4. Flow and air content with different super retarding agent(SRA) levels
4.2 BEEt20| 2ZA|IZt =M
421 H=2Et2 #HYXEV|E 0|8t SBARN 58
Figure 5= B3] 2 PYL= 2407 EUE Wslol o} B 2ete Pl Aeha S vepd Zolok, Hitxos
=AM S7F, PA2E da 9 229 SAE SVl wehSAAR o] A dEE Ao ® UEh T o= 22 A
7ol mhE Tl 57 ARER o whet -3 A A o] 2| AE Gl oW, PR 7t oA eE S A A o] 2| Ak
= A0 U=, ol A E O] ol 2h-8-2 afotA I Hh-g-0 24 2L O]F o] 27| wizo] P27t dadrs
TSI Asto] AT O] A AH Ao & HtET A AA EUE SV WE SEARI A= A o= vE
e, A 75 %, T2 5°C, A AA EUE 0.5 %1 Hito] 1124A7KF2) 0 &2 7P Ho] A A =208
UEPSTE EEEAH] 45 %, P25 35°C, ZA QA ZUE 0% Hido] 5.8AIKEA) o2 7Y Wol FX = Zo=

LR 13-17].

Journal of The Korea Institute of Building Construction 677



- Kim, Jong - Han, Min-Cheol

Jeong, Yeong-Jin - Hyun, Seung-Yong - Han, Jun-Hui

T g T 8 T — 8 - 8
B B B : .
i B i g i P4 m 18
m g i 18 | e 1=
m 5 : g m |z :
| 18 : 2 k- H .
i g ; £ H H £ £ ] N
! = : = | | = : :
i = 12 =) I P
4 : : : - it
: : : : —— :
H : { t : . :
H . H H -— S .
i P O 94...Ja...+4. - . <% ls
" e aa e Y ===—=_1t
i = — . - — : —.——
”|dl.l||||l| re——  “a : T
1 H 1 'l 1 1 1 m M 1 1 1 1 1 m i ia i i i i is =)
) : m : : m ; ] : T
_M | i1 [ : = : m_ H :
i g i L L i EH
m - i Ple ile i g
1 = : N N i N
| £ | |2 1,2 | m
{ 2 i ] L : i 18
: = : : £ — : £ v ]
= : = T = T :
i g finllldlllidr 2 —— . l{zﬁ. = i - T le
{ T Yv__ ] —— s - . -
- : .0...|..n H - H :
. ! W :
e L = 3 vn..r - " - .
-— — s . T w%ig - g * e D e e SR By )
T T — R I|o|4 - i . e e P |
= B . e i —
i 1 1 i L o i de L 1 L i o L 1 ii o L H L L _“
8 : i 8 =8
) : m ; ] 2] : :
5 i & i g g m m
i B i E E : k]
m : - :
m 18 i 1# S e i
! _ ; - - i T Ty
: g A z 3 : ~ N
- ® T R = : Rk
' E i 41!,« E E = Y
— = e . . : - Sy
] : g ; — s d9
i . 7 : : e E— 54
i T m i i
| P b — " e
. . ——__ = — o H T i.(‘.n
% —_— , - " : .!I[ff ]
H H ., 1 .
i ” i i i i i W i i ” i i i _” W i L ” L _” m
B [ifF_ss3 E B [ csd [B 3 n El B " m
HE EHE 3 il ElH H :
EHERE LIE £ g2t g8 |=— 5] T e |-
1 %3 [Eges 538 | m 533 1T N
- HEMERS Sy v : fav ) :
-] tt 8 ] 1 ] m.__ T e m.__ : /.,x., ]
] i = - H v i H
' _ j — |lg=3 ey d _ 53 & -
£ L2 |8 ..;,.Jamm. R ol
4 2 i L £ «~— : -
T E E ool ®Y £ Bonl . h,
= = A LAY = B S ¢
w+v — + w+t - "
2 El H e S Y = H % R ]
L T N — -
—_ e e
£ e #] .
® ] 2 . a_.v 2 = 3| § g ®
" )l/#‘ u - m”
2 : 2 |B 2
L L = a n P i i L = art] -
" R & R = g *© ¢ 8 8 8 § ¥ g @ o § 8 R &8 8 =2 g = =©

(edw)eauesisa uogERaLEY

(EdileouBESa UOIERBWEY

ledwlsoumsisa uopeqaua

(EdWIOIUEISIS M UORERDUBS

Time (hr.)

Time (hr.} Time (hr.}
(c) 207C condition (d) 35C condition

(b) 10C condition

Time (hr.)

(a) 5C condition

Figure 5. Penetration resistance relative to SPA amounts
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