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Effect of Absorbent Materials and Initial Sealed Curing on Drying Shrinkage and
Compressive Strength of Hwangtoh Mortar

Yang-Hee Kwon', Sung-Gul Hong”*

Abstract: This study investigates the effect of the absorbent materials on the material properties(compressive strength and drying shrinkage) of natural
hwangtoh mortar which is one of the traditional building material in Korea. The absorbent materials used are seaweed paste and Super-Absorbent
Polymer(SAP). In addition to the absorbent materials, the initial sealed curing recommended by the standard specification of properties for Korean
traditional building materials is also a main interest of this study. Based on the test results of 28 days compressive strength and converged drying
shrinkage, it is confirmed that the initial sealed curing for 7 days is effective to reduce the drying shrinkage and to enhance the compressive strength.
Thus, it is verified that the recommendation is reasonable and has positive effects on the properties of the mortar. Next, the test results show that the
addition of absorbent materials into the mortar is also effective to the two properties depending on their absorption capacity. Thus, it is more effective
to use SAP than the seaweed paste because of higher absorption capacity. However, both the initial sealed curing and keeping total water contents
of the mortar are required to show this effectiveness. Lastly, the compressive strength is inversely proportional to the drying shrinkage. By using this
relation, the reason of the increase of compressive strength due to the initial sealed curing or the addition of absorbent materials is quantitatively explained.
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Fig. 1 Structure of absorbent materials: (a) alginic acid(Wu et al.,
2012), and (b) SAP(Mechtcherine and Reinhardt, 2012)
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Fig. 2 Materials: (a) Hwangtoh clay, (b) slaked lime (c) sand, (d)
SAP-AA type, (e) SAP-AM type, and (f) seaweed paste
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Acrylamide(AM) &8 AF°o 2 FHF7F A= T2k Fig. 29
(d) = (e)= 2 AAE T AME SAPO| A= g ARolt)
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Table 1 Chemical composition of Hwangtoh and slaked lime(by wt.%)

Ay o 72 FRHT E3A42] EFA A (Cultural Heritage
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4 1o Dad £ E29+ 170£5 mm=E AHFHATH
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(SP) &=A41Q]1 A& Table 25 &3l &2l & & itk e+, &= o
Z1EAIER] R+WeZF A8 H o], EUE 9] ol &
gt 2ol A H7HA 2gt §49%50] FE ZEEL=9]
ASEA ol vA = FFS FRIsl7] flsiAelth

SAPL £ HE F S S5 2 B Azt 944
AlZEo] AU O o) E-& S575HA &= B3 4 e At
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S AR, 59 HE F 58 o|ujo) Ho 5821 50% ©]
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Materials SiO, ALO; TiO, Fe,0; MgO CaO Na,O KO MnO P,0s LOI Total
Hwangtoh ~ 55.34 2233 1.04 8.43 0.52 1.46 0.10 2.49 0.07 0.10 8.02 99.91
Slaked lime ~ 0.57 0.54 0.01 0.14 1.12 74.51 0.01 0.12 0.004 0.01 23.00 100.03

Table 2 Mix proportion of Hwangtoh mortar
Hwangtoh Slaked lime Sand . . .\ Additives [g] Total water Flow
Namg Initial curing condition

[g] [e] [e] Sea weed paste  SAP-AA  SAP-AM [e] [mm]

R - - - 91 170
Air-dry curing N N N 109 210

70 30 300 or - 0.4 - 109 168

Sealed Curing _ _ 0.4 116 167

4 - - 99 173

SRR ZETCHR A2 558 =2%] A 202 A 6Z(2016. 1)
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Fig. 3 Specimen preparation: (a) Mold for drying shrinkage specimens
(with teflon sheets), (b) Specimens for drying shrinkage test
with sealed curing and, (c) air-dry curing, (d) mold for
compressive strength specimens, (€) Specimens for compressive
strength test with sealed curing and, (e) air-dry curing

I

Fig. 4 Measurement method of length change by drying shrinkage
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71l wel BE AES aEst HE xS eSS

g AA F 74/ = 2 H AT

232 4=

KS L 5105(KATS, 2007) 7124l wet FE Z2EL= AlH
(50x50x50 mm’)(Fig. 3(d))2] 4E4=7} A& 28UA| vHs
A SA D7) (ZH e 9] 200 kN)S o]-&3te] =4t
olw] Hjet5-2 2= AHUE 0.01 kN)ol| 28] 7] ==t
S E(0) = ANF(P S AN E THH (L) ZE Use ghol
H, Y A1 371 Bk o= AA ST

o=PlA ©)

o: Y575 (MPa), P H5HE (N), A: Al 52| T ()

J. Korea Inst. Struct. Maint. Insp. 23



Al

3. MYTL X =4

Al

o] Ao A 3T A AHE 2F Table 30| 825519

ov], 7} e 2SI,

31 A==
o
W 8- Fig. 590l AAIF A A
e
/\1 T

7IeE FTLANM SAHE FE REEEY xS
[e)

- Skl A ARl Ax=

Az5Z o]} Boks P27} gick,
oleld WhE SR de UM Ll B = we

EFE2(E-A A HIE(W/B): 40%) T

7] % 379 o) 2 SHak= Ao] L et
able 301 AAE AT 2 7w E T 7dA @ HE

A ARA EQ)

LAY ES} £33 thvlH= AARE REEl=9] s

% 20¢ o]l §43] F7FsAIRE, FH G2 A E 80
%o YEPATHMun et al., 2012). E=3H 28 EQ] Ax
T2 AH 203 7K = 8-S Bo|A] =T Mehta and
Monteiro, 1993). | & A 5o X S=HE HF A2 HIE S
£ ®% 1,500 um/m ©]8H= UERGTE

A I E B ZEt2e AxFE Wygo] ol ASEH vl
g o S50 e E A, HEHE e AS 0T
ATk AN7Fo 2 o] Qo] S S]] 9~ -2l gh
7HA AL Qe FES] 7% v Zoll(Choi et al., 1997),
T 2El2] RS O)7|eF 33 tho) tjiio] gk
= o 715 E(RH. 60%)<} B GEN7F At =3 HE 0=
T 1Y E A Hx AlEdo) 9] oF 29%(B= 20,000 um/m)
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Table 3 Experiment results of Hwangtoh mortar
. W/B Initial curing Drying Comp. strength  Increased value due to initial sealed curing
Specimen Name o .. . M : : 3
[%o] condition shrinkage[ o] [MPa] Drying shrinkage [%o]” Comp. strength [MPa]

Air-dry 19.11 0.352 -4.63

R 91 0.112 (31.8%
Sealed 14.48 0.464 (-24.2%) G1.8%)
Air-dry 22.19 0.307

R+We 109 -1.56 (-7.2%) 0.026 (8.5%)

Sealed 20.63 0.333
Air-dry 19.69 0.360 -1.77

AA 109 0.069 (19.2%
Sealed 17.92 0.429 (-9.2%) (19-2%)
Air-dry 23.23 0.184

AM 116 -6.25 (-26.9%) 0.264 (143.5%)
Sealed 16.98 0.448
Air-dry 19.48 0.363 -1.09

SP 99 0.013 (3.6%
Sealed 18.39 0.376 (-5.6%) G.6%)

"Drying shrinkage : Drying shrinkage was measured for 7 days after exposing the air-dry condition
IDrying shrinkage : Negative sign indicates the decreased value

Drying shrinkage (%o)

Curing age (day)

(b)
0
8 9 10 11 12 13 14
2 5 —R R+We
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8 -10 —— P
£
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L
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(2]
£
)
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Curing age (day)

Fig. 5 Drying shrinkage of Hwangtoh mortar with curing age: (a) air-dry and (b) sealed curing
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Fig. 6 Compressive strength of Hwangtoh mortar
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