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Numerical Simulation Study on Dynamic Compaction Treatment of Different Energy Levels in Deep Soft Rock Fill
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Abstract: In order to reveal the mechanism of dynamic compaction reinforcement of deep soft rock fill foundation, based on the
dynamic compaction test of different energy levels of deep soft rock fill, a three — dimensional model of hammer — soft rock fill
foundation was established. The nonlinear theory was introduced to simulate the dynamic compaction of low, medium, high and
ultra — high energy levels, and the deformation and vibration characteristics of deep soft rock fill were studied. The results show
that the elastic modulus of the reinforced soil layer and the number of tamping times are in a power function distribution. The
vibration velocity and vibration acceleration decay faster near the tamping point, and decay slower far away from the tamping point.
Compared with 3 000, 6 000 and 12 000, 15 000 kN - m, although the dynamic energy level of the latter increases a lot, the

influence of dynamic compaction on vibration is not significantly enhanced. The tamping energy ranges from 3 000 to 15 000 kN « m,
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and the effective reinforcement depth is distributed between 6. 0 and 11. 6 m. The research results can provide theoretical basis

and technical guidance for the analysis and calculation of dynamic compaction engineering of deep soft rock fill foundation.
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Table 1 Dynamic compaction plan for the experimental area
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Fig. 1 Friction contact unit model
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Table 2 Calculation of load information

X g/ (KN-m)  HEHE/ #IE/m Puar/ Pa
X 3 000 30 10 4135 475. 1
X 6 000 30 20 5 848 444.9
Mmx 8 000 55.1 14.5 6 753 202.5
VX 12 000 69.5 17.3 8270 950. 1
VIX 15 000 75 20 9 263 490. 1
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Fig.3 Integrated calculation model of rammer soft rock fill foundation
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Table 3 Model material calculation parameters

RS WA FEfEsm Bk BRI

G (kg - m™3) fiig/MPa At /(°) / (°) /kPa
st 2000 24 0.30 22 10 15
54 7 800 2x10°  0.16
3 BR5HH

3.1 B £ HAES RR
WA B — S5y, B SRR, AR
Partal DX 5 75 U 1 S LR B, xRy i e

LG OAETFIH S8 WE 4 v LR, R
B, BUEBAUAE B0 75 It RITHUORE 5 B S0 45
RBWIA, TR AR BT b B TR R s 3 £
TESR S5 N & L BT (28 TE AR O

AU B A Jon [ - Ay A S BT
o MRIIAA AT, 1580 E U i E 42 i sk
B S R B A L, LA Ak

E' = EN (10)
K ERF5 i N W PCA S ERE; E ol
SEPRFTHCA I L 1 BRI R N OS5 T IREL, o
FPESE, BIAMHEAT0.4819~0.5343 Z[a], Af
SRS I R VR Y A b I 1 S RO S Sk B

HEEHSE,
3.2 Bwfid

AFZ e T R AL A H A AU, PASS
AEJ 6 000 kN « m {9 oL AGIHEAT UL . [ 6 Sy ANIF]
I3 i YRS L 4 55 B HH 0 A5 B AR TR 5 TR 1Y
A, wTLUE H, UTRE SO  HT5 0 T 55 B R
R, LR TR B A B ey b AT
A, BRI Ak BESCR BE R LI I AR, RN [R5

= o =N T N A Y Vi s N =g DA )
DN 2 R R R AT RS, E R, SEE RECRIIBRUIRE IR TR AE T m DAY, R
Iy iyt Iy Bt Fr iyt
1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 7 8 9
0 T T T T T T T T T T T ! 0 T T T T T T T T T ! 0 T T T T T T T T T T 1
[ S I ST 20 ST
u SCE 20 u SCIE sl u SCE
0 RN -ithl o A
& ol & E ool e
% 40 . % 6oL ' = w0 :
=t =z Z100f :
% 60| : Bk 80¢ 8 120
4 . e . i .
&R r . M £ 100 - R ¢z 140 a
80 - ' I R 160 | .
— 1207 180 H
100 & 140t 200 - :
(a) 3000 kN - m (b) 6000 kN - m (c) 8000 kN - m
Iy dr Bty Iy iRt
12345678 9101112 12345678091011121314
O r~rrrrrrrrTrrT rrrrrrorror? 0_| rrrrrrrrrrrrrrrrrrrrrrT
RO 501w RO,
50+a = SOME F w SCE
. ot _ 1001 o
\% 100 - . E 150t .
‘ s Y
S isof : & 200p ",
= LI £ 250 N
% 200 : B 300 .
b " 2 sl .
&R 2501 R % 350F =
', 400 H
300 : 450 h
[ L]
3500 500

(d) 12 000 kN - m

(e) 15000 kN - m

B4 ARFHETFRRITHEITEES SSER

Fig. 4 Comparison between calculated and measured cumulative settlement values of compacted pits under different compaction energies
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Fig. 5 Relationship curve between elastic modulus of reinforced soil and compaction frequency under different compaction energies
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Fig. 9 Cumulative vertical deformation variation law
under different compaction energies ( sixth strike)
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Fig. 10 The influence of vibration characteristics
under different compaction energies
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