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Effect of dry-wet cycles on the mechanical properties of earthen archaeological
site under low stresses
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Abstract: In order to analyze the influence law and mechanism of dry-wet circulation on the mechanical
properties of earthen archaeological site, the dry-wet circulation test was carried out by using the self-made
stratified sampling test device. The test lasted as long as 15 months. The samples which were prepared for
microscopic test and triaxial drainage shear test under low stress conditions were from the soil column after a
certain number of dry and wet cycles. Triaxial drainage shear test results show that the strain softening
characteristics are enhanced significantly when the soil experiences the first dry-wet circulation. As the number of
dry-wet cycles continues to increase, the strain softening decreases gradually on the whole. The cohesion ¢ and
deformation modulus E also increase significantly after one cycle, and then gradually decrease. The strength and
deformation parameters of soil show the law of nonmonotonic change under the action of dry-wet circulation. It

was suggested that mechanical parameters of dry-wet circulation after stabilization under low stress level should
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be used for the shallow damage restoration project in earthen archaeological sites. Combined with the mercury

injection test results, It was concluded that the main reason of the nonmonotonic change law is that the volume of

intra-aggregate pore decreases after one cycle and then the volumes of intra-aggregate, intragranular pores and

intergranular pores increase at the later stage of circulation. The dry-wet circulation effect of silt mechanical

properties may be mainly controlled by the uniform shrinkage and local failure of clay "three-dimensional grid

structure" in silt, which is essentially different from that of clay. The research can provide technical basis and

theoretical support for the preventive protection and reinforcement of earthen archaeological site.
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Fig.1 Characteristics of shallow diseases
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Fig.2 The location of earthen site in Xinmi
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Fig.12 The volumes of all type pore of soil under dry-wet

cycles

AT, THRAEIAME ) S 2o 3 8 A 428
FLBSARR I AR, BRI Bk £ J5UA AL I 45 KRy
EABAE W, PR ERBLEM, X — S AT B
Kl 5 RRRREFEIE. BAh, 55K 8 A
TERLREAZ R TTR, 1 ICTHRIEM S Eo B
S B T T PR RS A SR R R FLRR AR



FE38E F2

RS AR ARSI/ bl )y SR PR A TR AR RN 383

BUEAN, HART RN, B BRI 4 1 e
5 KRR BI VI Be EEON IS4G BL B
PN AR BORFLBR AR Sa bl
VKL A SL B AR (R BRI N 1 AR AR 1% 8 7T B BUAY
PURLRES T FIHL, JRIREE TR 4k S0k
S LB KA RALBE AR BUZBIE R, i 4 PR
W5, PRI

4 EAEM T ETFREIMERIEI S

TR SR 2R AR J A
52 fe R0 g 45k 0 TR AR N 2
BN BTNy, FLERAI AR AR 2 B
T8y LAFTERR IR RBCARAE, Bkl T R b BT
BRI “ Z4EREE” s, TIRAEIRMER T “ =4ERZe”
AR/ E S, %A xR Bk A « Ak ak
ELE AV VAN < 95% 51 g AL AR NI 2 N T 2 S s
FLBREEMRFAE . 53 L 0 TR AE - ALSIAEAE A
Jii 2 Y,

B 13 ARG HE R Nk 550k v R o F
A, ATCAE W, R R BRI R R )
12 4B

Yo i Qi

K13 THRAEIAME AN HBURL 1 B
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