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Abstract This study investigates the cracking patterns of archaeological sites under different domestic envi-
ronmental conditions. The research further explores the correlation between soil properties and cracking mech-
anisms. Comprehensive analyses were conducted on soil properties including physical characteristics, hydro-
physical behaviors, chemical composition, and microstructural features. Simulated cracking experiments under
natural environment were performed in laboratory settings, with quantitative characterization of soil cracking
characteristics achieved through Matlab software. The results indicate that archaeological sites in arid environ-

ments are predominantly characterized by mud cracks, which primarily affect site presentation, while those in
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humid environments develop wider and deeper fissures that critically endanger structural stability. Soil particle
composition and mineralogical constituents were identified as predominant factors governing cracking suscepti-
bility, with moisture content variation serving as the triggering condition. Notably, elevated clay content, par-
ticularly montmorillonite concentration, significantly enhances cracking potential. The hydrophysical properties
and microstructural characteristics essentially reflect the combined effects of particle and mineral compositions.
Laboratory simulations successfully replicated field-observed cracking patterns, with Matlab quantification re-
vealing the highest crack ratios at Sujialong and Hebosuo sites. Consequently, preliminary soil property analy-

sis is recommended during early excavation phases to predict desiccation-induced structural responses, thereby

preventing collapse caused by soil cracking.
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Fig.2 Niuheliang site in Chaoyang, Liaoning
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Fig.6 Hebosuo site in Jinning, Yunnan
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Fig.7 Wenchang pagoda tomb site in Hepu, Guangxi

A A0 T PAYAS ) s DX gt ik o 2 e B, I
05 T RRIREE T st bk i T RORE BE AR T B 5 MR A
TRBtEE . A7 bast kB R SR AR, BT
IK BRI B =, A PR3P b 38 ik 195 00 1 A 7 )
A2 PR TR AR S RN o 7 stk
IR A R R KR R S R K
RARG, LA 2 /K I B T 2, BB 3t T 7K
k20 T AR T 1 2L 1) T A, T 2R
e o il LIk (955 35, SR S5 hE ) JR 7S A A

2 @SR
X EEA LI A 19 R AT ) B R K

Jit ACA LR SRR AR S 0T, R E N Z [
KR

2.1 SthAE

PR I AL G K R B R Uk A
o TR S K& E SRR (1 T vk
FRifE) (GB/T 50123—2019 ) #4707 . T AEAYAI
B3R A1 MasterSizer 2000 Ot Rz B2 A3 347
FE o MNAHEAS S50 5 Ff 45 3 B2 2 500 1/min,
HEYCEETE R 10% ~20% , +338KE 5ok 72785
0.02 ~2 000 pm, {i FH 3B Ry K o 7K B 5T 40
TR B K R R AR A 4 e
i) (CGB/T 50123—2019 ) Z 46 1174 44 #H ¢
BB BE A T AE

A HOW 285 48 i 4 48 P Sl T B R 5%
YR BRI S g . FEI Quanta G200, i & H1L JE7E 15 ~
20 kV,spot £ 4. 0 ~4. 5 AR PSRN, TAE
BEES 10 mm, T FEAH P ALR I AE A X G kAT
SHGHA TN &L, BT RIS P [ Bruker 23 W] A 7
) D8 B X fir i b A TAEAAF R : Cu HE Ko
Z&(N=1.54 056 A), THE H 40 kV, & i 40
mA, ARG 30,21k 70°, 264 0. 02 mm,
2.2 YRR

A stk Y K bR SOBURE A R an K 1
Fs , WWE A ATIE IR 2. 59 ~ 2,71 Z[8], 3% b
B R AA LR S A - S A
A, A HLITE A B TR B R ZE W o, SR A
e, R LU RN A s R R R A Y
TR T 50% Ui BH - AR RURE LUk R R . T
TR RSt hRRi 2 & ol 35. 5% , S BT A st hE
RN SR W o T RVRLZE 5 i AT R s hist ik
247 AR BRI S iR R ARG R 5
Ik A B AL B 53 A % 5285 A i UKL A Ok,
RIS E A 2O . ki & i B
B B AR B AN ) RS
2.3 JKIBMER

F2 hiR TAFEE A B kR, =
EHF B KA, y 2. 0% , {1 fir st
HEM e, A 53. 0% 1 5 19 B B B IK R BE &
b DX 25 SR, HE AR S 0 E g v b W R 1Y
Pk st - S AT IS A .

2 P RRE KRR, A stk
IAPEFRBUINT 10, )@ Tk o Hifth s ik 19 28 PR 45
B K10 ~ 13 Z 0] J8 TR B 4. T Host
HEARE IR/ N T 50% | & AR BBy - Fks Joe 2
+o SRR — R R T R
) E KM Atk ghe gl & 8 5 AR &K



- 256 -

(LBl QSR S)

55 56 &

AR, BRI SRS R AR A, HA i A

SR RIE s A SRR R R X A TR

RS RANCE IR ESR Y — 2. ks R AR SRR

T b hk A YRR RN IUR ZH AL

Tab.1 The physical properties and particle composition of archaeological sites
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1 TiEHTF 7.03 2. 66 15. 46 62.6 21.98
2 2y 37 4.26 2.69 10.78 69. 52 19. 74
3 BH SR 3 7.37 2.70 5.53 73. 41 21.04
4 ekl 14. 60 2.71 4.38 74. 96 20. 69
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Tab.2 Hydraulic properties of archaeological sites
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Fig. 8 Microstructure of archaeological site soils
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Tab.3  XRD data of archaeological site soils BT %
Fre itk A% JrfRa iRA BRHCA WA mika BHRE Bafa SA
1 TEITF 54.02 8.94  11.46 7.69  4.02 4.09 3.24 0. 64 5.91
2 2y 37 42.36 8.82  14.58  16.10 5.14 4.26 3.75 1.18 3.82
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6 NG 45.57 451 17.41 7.77 - 6.97 8. 56 1.06 8.15
7 FEE(EN 57.49 - 5.75 13.63 - 4.80 12.29 0.35 5. 69
8 CEE 100. 00 - - - - - - - -
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Tab.4  Quantitative characterization results of soil desiccation cracks from multiple archaeological sites

s .. Fiﬁ%ftéﬁi $ﬂ§fff<f§ %%Eﬁ;;ﬁi H JFi’J%fSFEE %%/Fﬁiﬁ U M

1 —iEHT 96 846 2052.9 278 370 8.061 0 1.55 0.014 6

2 2 YAy 133 124 1254.5 766 178 7.819 3 4.28 0.023 2

3 FH 5% 80 617 1 440.1 221 806 8.9312 1.24 0.013 7

4 Gk 207 813 5018.4 342 487 10. 6359 1.91 0. 006 4
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