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Table 1 Distribution of experiment soil grain size
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Fig.1 The temperature variation of winter( upper left) ,spring(upper right) , summer( lower left)

and autumn(lower right) in Pit 1, K9901 and outdoor
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Table 2 Temperature and humidity difference of Pit 1, K9901 and outdoor
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Fig.3 Super depth field of microscope picture of 0.4%

salt content of the soil
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Table 3 The salt expansion section area of the soil samples in the first experiment

RN = H EE/S 0.3% 0.5% 1.0% 1.5% 2.0% 2.5%
ER K T A 498/ mm? 0.110 0.121 0.231 0.366 0.509 0.790 2.644 2.990
bty 2% 0.009 0.008 0.002 0.009 0.098 0.076 0.411 0.416
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Table 4 The average salt expansion section area of the soil samples in the second experiment

TR/ % 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
LR T B 44 {8/ mm? 0.101 0.124 0. 165 0.227 0.183 0.335 0.542 0.648 0.674 0.738

FrifE T 2 0.015 0.007 0.053 0.058 0.057 0.091 0.053 0.049 0.150 0.112

oihE/ % 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9
Eb e T R4/ mm? 0.672 0.663 0.767 1.174 0.712 0.891 0.924 1.429 1.428 1.867

FrifE T 2 0.084 0. 106 0.139 0.220 0.178 0.128 0.159 0.213 0.117 0.357
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Table 5 Salt expansion section area of soil samples in the third experiment

b EE/S 0.1% 0.2% 0.3% 0.4% 0.5% 0.6% 0.7%
b B T AR 2/ mm? 0.102 0.125 0.171 0.236 0.228 0.396 0.644 0.766
FRAfE T 22 0.025 0.032 0.048 0.050 0.090 0.092 0.156 0.125
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Soluble salt content and safety level in the Qin Mausoleum complex earthen site pits

ZHANG Xiao — ying' , XIA Yin®’, ZHOU Li —1i', ZHANG Shang — xin’ , YAN Shu — mei’,

FU Qian —1i’, HUANG Jian — hua®, LI Hua’, ZHOU Tie’

(1. Northwest University, Xi’ an 710069 , China;
2. School of Human Settlements and Civil Engineering, Xi’ an Jiaotong University, Xi’ an 710049 , China;
3. Key Scientific Research Base of Ancient Polychrome Pottery Conservation( Emperor Qinshihuang’s Mausoleum Site
Museum) , State Administration for Cultural Heritage, Xi’ an 710600, China)

Abstract: Soluble salt re — crystallization can expand damaging surfaces of historical earthen sites. Therefore, it is
very important to know the soluble salt content and the suitable time to remove these soluble salts by conservation
treatments. In this paper, various levels of 1:1( mass/mass) Na,SO, and NaCl were mixed in with several soil sam-
ples from Qin Mausoleum complex pits. The samples were artificially aged in the climate chamber. Then a digital
field microscope was used to explore the damage caused by the salts. Results show that salt expansion will suddenly
increase when the salt content becomes higher than 0. 1% . The data and the method used provided useful informa-
tion for further preventive conservation measures at earthen sites.

Key words: Earthen site; Qin Mausoleum complex earthen site pits; Soluble salt; Safety level of soluble salt con-

tent; Salt expansion; Superior depth of field digital microscope
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