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Correlation between desiccation cracking and soil properties in
Sanxingdui sacrifice archeology site
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(1. Sichuan Provincial Cultural Relics and Archeology Research Institute, Chengdu 610041, P. R. China;
2. College of Tourism Historical Culture, Southwest University for Nationalities, Chengdu 610041, P. R. China)

Abstract: Desiccation cracking is a typical deterioration in archeological sites in wet environments. To explore
the correlation between the development degree of desiccation cracking and soil properties in the Sanxingdui
sacrifice archeology site, we conduct soil property analysis and quantitative characterization of deterioration,
adopt the Grey Relation Analysis (GRA) to calculate the correlation degree between the six relevant indicators

of soil properties and the development degree and damage degree of desiccation cracking. This research aims to
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study the magnitude and mechanism of each indicator’s influence on the deterioration degree, and explore the
feasibility of preventing and controlling deterioration by intervening in soil properties. The result shows that the
correlation degree between soil properties and the desiccation cracking degree in descending order is as follows:
clay particle content > clay mineral content = plasticity index >> initial dry density > initial moisture content
and organic matter content. The clay particle content, clay mineral content, and plasticity index are control
indexes affecting the development of desiccation cracking, showing a positive correlation with it. The initial dry
density, initial moisture content, and organic matter content are relevant indices, the smaller the initial dry
density the more considerable the damage degree of desiccation cracking. Intervening in soil properties can only

control the development of desiccation cracking to a certain extent; for example, increasing the initial dry density

can change the morphology of desiccation cracking.

Keywords: Sanxingdui; archeological site; desiccation cracking; deterioration degree; soil properties
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Fig.2 Development stages of desiccation cracking disease

1.2 mERAEX

T 45 T R R I R R B R ) A A
VI 24 B 0 2% A 40 24 Bt 0 26 19 T 25 R A, vl G
GRS ELE . — 2K v K BN E T ) TR
Bt S4B I 52 5 A0 18 T Y I AR 3R R D) B R

(a) RS i
(2020-08-24)

KA ; 53— A/ Bl PR 22 i IR
5 BT RE AL il THT RS+ 78 Ok ik
YO /N R X (F 3) o 31X 5 B i AR A
2R SR T 6 T RO A B R SR — B, el
Nahlawi 55 42 (T 45 7 2428808 Jr ol U]

aETRBWHE 2 38
WK S T RRAT R

0 5 10 cm

B3 HENEESER

Fig. 3 Characteristics of fracture grid morphology
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Table 1 Main physical and hydro-physical properties of soil samples
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Table 2 Mineral composition of soil samples
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%5 a6 Wa oA B a0 WA
SI-M-1  51.9 19.4 5 5.9 2.1 15.7
SI-M-2 58.1 23.7 6.4 5.7 3.3 2.8
SI-M-3  52.3 25.1 11.1 6.1 2.7 2.7
SI-M-4 42,4 17.7 13.9 4.4 21.6
SI-M-5  51.8 16.8 10.4 3.1 17.9
SI-M-6 38.7 29.8 7.2 13.1 6.3 4.9
SI-M-7  45.4 12.8 5.3 4.4 261 6
SI-M-8  50.1 13.5 4.3 30.1 2
SI-M-9  49.3 21.5 5.9 11.5 4.6 7.2
SJI-M-10 34.8 30.5 11.4 9.6 7.4 6.3
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Table 3 Deterioration characterization indexes
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Table 4 Representative images of deterioration and deterioration characterization indexes
N i AR IR 1R 9o T REAE RAE R AR T 1
FEJT 45 —
Ji 1l e EsiA R/% L/cm W/mm N, N, N, K
SJ-M-1 6.38 469 3.40 98 89 25 1.98
SJ-M-2 4.63 394 2.94 71 74 19 1.95
SJ-M-3 4.49 413 2.72 76 77 21 1.95
SJ-M-4 7.86 391 5.03 72 72 21 1. 96
SJ-M-5 6.42 435 3.69 78 81 25 1.97
SJ-M-6 4.74 364 3.25 73 73 17 1. 96
SJ-M-7 6.37 510 3.12 92 94 26 1.99
SI-M-8 6.29 492 3.20 94 95 27 2
SI-M-9 4.29 440 2.44 91 92 24 1. 96
SJ-M-10 4.58 472 2.43 92 91 25 1.98
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Table 5 Judgement matrix and results of the influence weights of characterization indexes on deterioration degree
o T A UL PR
R I w N, N, N, K Q,
EITES T R 1 4 4 7 5 6 6 0.36
AP R L 1/4 1 2 4 3 4 4 0.08
e WA 501 w 1/4 1/2 1 4 3 3 3 0.15
%E?f A SR N, /7 1/4 1/4 1 1/3 1 1/2 0.04
B 2B ARAL N, 1/5 1/3 1/3 3 1 3 2 0.07
A E N, 1/6 1/4 1/3 1 1/3 1 1 0.20
I8 e H K 1/6 1/4 1/3 2 1/2 1 1 0.09
FIIE R 1 1/2 2 1/3 1/6 1/4 1/3 0.08
ZP A L 2 1 3 1/3 1/5 1/5 1/3 0.04
- LB 2 8 w 1/2 1/3 1 1/4 1/6 1/5 1/5 0.03
— 24BN AAEL N, 3 3 4 1 1/3 1/2 1 0.15
BB A HL N, 6 5 6 3 1 2 3 0.24
A K N, 4 5 5 2 1/2 1 2 0.33
I3 TG HEHL K 3 3 5 1 1/3 1/2 1 0.14

H:DC. 1 40.042,C. R. 70.032, 5 #:50 ; @ C.1 7 0.045, C.R. 77 0.034 , i 3 K 58
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Table 6 Assessment values of deterioration degree

o AmAT RWWN]  AWAT RN
WIES wwp, mmp, |TRY wwp,  mED,
SJ-M-1 0.63 0.75 SJ-M-6 0.12 0.07
SJ-M-2 0.13 0.10 SJ-M-7 0.70 0.86
SJ-M-3 0.16 0.22 SJ-M-8 0.69 0.92
SI-M-4 0. 60 0.22 SJ-M-9 0.28 0. 60
SJ-M-5 0.52 0.48 SJ-M-10 0.38 0.71
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