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Abstract

The ABAQUS finite element analysis model of dynamic compaction was established, and the model
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was verified based on the dynamic compaction reinforcement test road of an expressway in Shan-
dong province, and the influence of construction design parameters of dynamic compaction on the
reinforcement effect of high-fill silt road embankment was studied. With 90% compaction at the
bottom of embankment as the effective reinforcement index, 4 m high silt soil embankment can be
effectively strengthened by using the tamping energy of 1500 kN-m, the distance between tamping
points of 3.2 m and 10 times of tamping. At the same time, the compaction capacity of 7000 kN'm is
selected to carry out the dynamic compaction reinforcement test of 8 m high silt soil embankment,
and the reinforcement area with 90% compaction degree is taken as the effective consolidation range
of embankment dynamic compaction. The recommended dynamic compaction design parameters of
this highly loose filled silt soil embankment are: compaction energy is 7000 kN-m, compaction in-
terval is 5.2 m, and 14 times compaction.
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Figure 1. p-g cap model in coordinate system
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Table 1. Physical and mechanical indexes of materials
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Figure 2. Diagram of impact load
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Table 2. Technical parameters of dynamic compaction of 4 m high silt embankment
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Figure 3. 1500 kN-m level impact load
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Figure 4. Finite element model and meshing

4. BRTER R MWELS

FFUUR R BAE B S IR SR el 5. A PRAERIG AT SEE, #5250y 105 BRIl
. B EHUTERERERY], BUEAE S IS S R AR Y & 5, Bl SRR ZE DN T 3 em,
FUFFUTRRZE/ADT L em, RYPE TR —0OF Kk 1955 BUERI AT 5

1200 S
e BRI
ook [ mE s _—
v BiHUE I T
v
¥
~ 80 /
5 /v//;/
— 0t =
’
S TI
20t
O 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10 11

i ik
Figure 5. Comparison chart of ramming weight
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Figure 6. Compactness comparison diagram of each measuring point
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Figure 7. Finite element model and meshing
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Table 3. Summary table of impact load parameters of different ramming energy
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6500 20 0.0844 4,635,020 0.4
7000 20 0.0844 4,835,020 0.4
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Figure 9. Curve of compaction degree-times of tamping at the bottom of embankment

9. BIRIREPESLE - FE R B

MRIEE 8 A FRRER I AE ] PRI HRB S FUTRX MK R, WEE RitFoiEs Rt aaem
KA, WA 10 frox. EARRGITEREEASEN T, SUTRR RT3 ae g hnm s, 58mn
—EMITRE, HUTEAMEREZEHRD . T ARKR LI, BRFE—-HIER & EN RIS
RERAFN, R FdaeeE, P RS mablt. ERRdAheid —EHlE, ARRES S
SEAERS, IKBIF—F BB AE R Rt I5 drBe SEA R

320 1
—— 6000KN * m
280 —+— 6500KN * m
0 —+— T000kN ¢ m —
—— 7500kN + m "
p2Z{ 0 o A
2 |
3 200 r // :II :
S 160t i
R oo
120 oo
80 i

40 1 1 1 1 1 1
0 20000 40000 60000 80000 100000 120000

RiH g diee (kN < m)

Figure 10. Cumulative tamping capacity-cumulative tamping energy curve
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Table 4. Multi-point ramming process parameters of 8 m embankment
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Figure 11. Finite element model and meshing
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Figure 12. Compactness distribution along depth direction at measurement point 1#

12, M 1#EKREARE AR

DOI: 10.12677/hjce.2022.115079 746 TARTHE


https://doi.org/10.12677/hjce.2022.115079

ES

BHEE 12 PTRAE S TR0 R %98 P2 A 1 s 5 B2 350 B 575 ) B )R /N T 3G K, HLBR R B3 ) e S 38R AL T
BRIE R, f£52 my 5.6 my 6.0 m. 6.4 m FATIRIEESRAE N, 1#I IR FE J7 17] PR B oK S B 9 il ik 31
93.7%- 93.0%- 92.1%- 90.3%. H/NEILFEST 7N 88.1% 88.2%- 87.8%. 87.4%.

THREANE T EE S5 A 1l VR R FE 7 Rl P I RS e, IRl B & 13 Bios. ATRLE
T R VR FE T M) P 3 IR SE B 5 35 (T BRI AL R 2R P OC &R, AT ad i ) R 55 () BE X o P 38 IR S B AT
R, AT i s g5 i 25

92.01

91.5[

88.0 1 1 1 1
5.0 5.2 5.4 5.6 58 6.0 6.2 6.4 6.6

5 (m)

Figure 13. Average compactness-ramming point spacing curve at measuring point 1#

B 13, W 1P ESLE—F5 RiBliRfhZk

8 m EAAIEN L ERSEAEAN RIS A IR A A5 N, 2400 A Ak P S S YRR B IRl R 4 AR ] 14 B \]
DATE HH 5 24000 R 45T JEE Ak 1) e 52 P55 22 B 55 10 B P i /N T 386 K, HL B o B3 1) e S22 R B S AR T B 4 30
f£5.2m. 5.6 m. 6.0 m. 6.4 m FIAT[AIFRZG AT T, LA SCVEAR B 7 1] PR e K S B2 43 7158 1) 84.9% - 86.3%
88.2%- 90.0%. fx/INESZEEN AN 83.4%. 83.6%. 85.9%. 87.8%. AHEL 1M S, 24 f5 s S VIR FE
TITA AT SR N 5T, E R SEREREAR, X U5 A 2400 54k (9 % B R 55 I ] A R 5

HESEHE (%)
83 84 85 86 87 88 89 90 91

2 T T T T T T 1
v A N [ ] [ ]
nl v s :
A 4 A ® "
v A [ ]
y 2 {7
4+ v AA (] u
v A ® 1 8
2 4 A [ ] |
v a c H
~ v 4 J
=5 b4 A . [
N>} J A‘,,A k4 u
v . -
M 6 L Vv ‘A L | §
® y A .,0 L]
v N ’ z
TF VVA‘ o "
vi o’ o [w FmEEs
gL ¥ “a H " o F5[AIHE5. 6m
A I5[HEE6. Om
v J5IHEE6. 4m
9 L

Figure 14. Compactness distribution along depth direction at measurement point 2#
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