H54% 53 oK OR ROl BR OB E O Vol.54  No.3
2024 5 H Journal of Jilin University(Earth Science Edition) May 2024

FH ARG SR AL BE A BE XS SO A8 SR B ) S S MROR S 2 Al B ER B 24 D £ 2024,54(3) 1933 - 942.
doi:10.13278/.cnki.jjuese. 20220288,

Wang Changming, Xu Qiaoxuan, Wu Di,et al. Effect of Temperature and Moisture on the Strength of Restoration Materials
for Cultural Relic Sandstone. Journal of Jilin University (Earth Science Edition) , 2024,54(3):933 - 942, doi:10.13278/j.
cnki.jjuese.20220288.

4

i JEE R 8 P52 X Sy e e 4% SR R 9l ) 55 g

1 1 = =1 >~ 2 B M H 2
Ev;] 9/\i = » X 3\ EQEP 9 H ? 95‘]3:4\27
LR @ TR, KA 130026
2 TEAOMT—O—MAAMRIEAHE I T M 113005

WE AT FR-ASEGG AT E R Y RATH S L BRI, AR IRIREEM N AR
F 5% KRR B K 12005 3 A A A S R T E XA RATS L, X EERREIREBE . ABRIEIRK

Ao A TN EH BRI REREFPATRE IR L N AN ERRREFATELHT
HREF AR, RBEERAN . AHPA0A DN BLEEHXTBEY IR EE; B0 ESF T, S84
WA FREREE R ENGERGE R AR EAMBRE LN AR ESRTRENSH T 2 AR
BB R KB BR 12U FEERED T ARRELE R SY; SR ARG RAEMEELE EHORERE
—HATRGHKF, AT HAHAHH, AR EE LS LA TAF6 & A,

XEBW:BE;RAE; XYW EBEAMM; HFRE

doi:10.13278/j.cnki.jjuese.20220288 FEDES TULSS XERFRERD A

Effect of Temperature and Moisture on the Strength of Restoration
Materials for Cultural Relic Sandstone

Wang Changming' , Xu Qiaoxuan', Wu Di', Wang Qingyu', Huang Yu®’,Guo Lanchang®
1. College of Construction Engineering . Jilin University » Changchun 130026, China
2. Liaoning Nonferrous Geology 101 Team Co.. Ltd., Fushun 113005, Liaoning .China

Abstract: In order to find a suitable restoration material for the effective restoration and protection
of sandstone cultural relics, we selected three kinds of restoration materials such as epoxy resin, water-
hard lime in 5% and water-hard lime in 12% to discuss the strength and durability of restored cultural
relic sandstone under the influence of temperature and humidity. By setting different temperature,
freeze-thaw cycles and different saturation levels to simulate natural environment, the strength changes

of the rock samples were analyzed using tensile strength and shear strength tests. The test results show
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that the rock samples are not significantly affected by temperature in a short period of time. Under the

influence of humidity, the overall mechanical strength showed a decreasing trend. The strength of

specimens bonded with epoxy resin is higher than that with water-hard lime, and the strength of

bonding with water-hard lime in 12% is higher than that with water-hard lime in 5%. The tensile

strength of the epoxy resin bonded rock sample is always at a high level during multiple freeze-thaw

processes, which has better durability compared with the bonding of the other two materials.

Key words: temperature; moisture; cultural relic sandstone; restoration materials; strength
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Fig.1 Sandstone specimens
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Fig.2 Curve of vertical pressure over time of specimens bonded with epoxy resin
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Table2 Sandstone specimens have failure loads of tensile strength in different tests kN
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Fig.6  Shear strength envelope of specimens bonded with water hard lime 5%
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Table 3 Peak tangential stresses of different test shear strengths MPa
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Fig.10 Changes in tensile strength and shear strength of sandstone specimens under freeze-thaw cycles
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Table 4 Deterioration rate of tensile strength of sandstone specimens in different tests %
. L B 52 0
L B W o 1 1 5 T
18 52 1 K 1 5
T T, T, T, Ci Cy S
AW g 20.74 19.25 0 29.62 2.96 2.22 —21.48
IKBEVEAT I 5% —2.81 0 0 1.40 —2.81 —11.26 —11.26
KPR 12% 12.34 2.46 0 —7.40 —12.34 —11.11 —22.22
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Table 5 Deterioration rate of internal friction angle of sandstone specimens in different tests %
B L B 52 0
SELE B 0 VR O iR 5 -
(¥R W
T T, Ts T, Ci Cs S
AR —9.42 7.48 0 —5.27 —1.84 —6.03 —6.03
KT A7 K 5% —2.01 —1.53 0 —1.77 —2.18 —10.25 —8.59
KK 129 —3.24 —1.65 0 —1.29 —4.09 —4.79 7.30
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Table 6 Deterioration rate of cohesive of sandstone specimens in different tests %
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