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A prediction-based framework was developed to investigate stress-wave propagation, attenuation
and densification of aeolian silty fine sand under 6,000, 8,000 and 10,000 kN-m dynamic
compaction. Twelve-blow earth-pressure histories were compared with a literature-constrained
axisymmetric explicit-dynamic surrogate. The axial peak stresses at 1 m depth were 900, 1,111
and 1,285 kPa. Spatial trends agreed closely (R?=0.989-0.996), although the uncalibrated
amplitude agreement was only 73.3%-74.3%; a single amplitude factor increased it to
93.5%-95.5%. Peak dry-density improvement occurred at 5.5, 6.5 and 8.5 m, rather than at the
shallow stress maximum. Thus, peak stress controls the affected zone, whereas cumulative
impulse, plastic dissipation, confinement and initial density are required to explain permanent
densification. All numerical series used here are predictions and require validation using
measured histories and Abaqus ODB outputs.
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3. 458
3.1. B EAEBEZEFRK

A5 12 Tl I BE VR TS A FE B . 6000 kKN-m T#%H 1 m 4k 900 kPa f£ % 6 m 4t 331 kPa; 8000
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Z K R EEPIER 3~5 T ZARERIES 1 A HIZE | mIE&(E 2 5120°8 768,948 Fl 1098 kPa,
55 B % 890, 1099 Al 1272 kPa, MJ5 HIZREWate. & BkE A SCgs R —5, v RIS &
P B B, IS A IR 5 S B A BRI as .

6000 kN-m 8000 kN'm 10000 kNm
1250 - — z=1m |

1000 -

750 4

500 -

whtES / kPa

250 A

T T T T T T T T T T T T T T T
0 25 50 75 100 125 0 25 50 75 100 125 0 25 50 75 100 125
B18) / ms B318) / ms EHiE / ms

B 3. ZRERHLIXESRAMKE 12 HEANTE
I RE 2R s, PRARIN A i B BT B R AR IR, W (E PR ELBK SE 48 0. 10000 kN-m 350 FOR B ik o
W (EL AN RN () 250 v T AR RE SR, 5 & R RER N AR B IR . SEIE R I BUE . IR W RLAEAR
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Literature-constrained surrogate of Abaqus/Explicit response
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BER R JE% RMSE B A% Kk B A/% K NSE
6000 0.996 118.1 733 1321 95.5 0.987
8000 0.993 146.8 742 1.300 94.6 0.974
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—HEI) R2AKT 0.988, i B ARSI, GE 1% 5 30 I 553 18] (R AH G 25 1) ey ka3 . 4R,
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3.4. TEENRAREAR
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JEARAAE 6 m LA E 2B EALIR, 6 m LA NSRS IR E IR % . 5 12§15,
TR R 2 S . 6000 kN-m T-HLfI35 5 T3 B i RAEN 1.768 g/em?®, 7T 5.0 m;

=R X B
T FRIEEN

13.41%, £ T 5.5 m.8000 kN-m "L (¥ 35 Ji5 4% FE AR T I (E 39 T 6.5 m, 43114 1.800 g/em?H114.67%.

10000 kN-m LI I 67T 8.5 m, 43514 1.817 g/em*All 15.83%.
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3. ZRERTBEIEERE

REZR/(KN-m) FRIEHE/(g cm) IE{E R B /m BAEHE/ % RFALRRE/m

6000 1.768 5.0 13.41 55
8000 1.800 6.5 14.67 6.5
10000 1.817 8.5 15.83 8.5
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